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Ptedlozend habilitacni prace informuje o vyznamu a rozvoji paleopatologie jako samostatné

mezioborové védni discipliny a hodnoti podil autorky na jejim rozsiteni v ¢eskych zemich.

Podava prehled ¢asti dosavadnich vysledkli védecké prace uchazecky v oblasti historické

antropologie a paleopatologie. Jedna se o komentovany soubor 24 zvetfejnénych publikaci

autorky, ktery je rozdélen do tti oddilh:

Sdéleni zaméfend na studium vySetfovacich postupll pouZitelnych pfi
paleopatologické diagnostice a na moznosti interpretace paleopatologickych nalezi
(9 publikaci). Tato skupina praci ovétuje pouzitelnost klasickych medicinskych
vySetfovacich metod v paleopatologickych studiich a na zéklad¢ vlastnich zkuSenosti
ma za cil vypracovat optimalni postup pti paleopatologické diagnostice u jednotlivych

onemocnéni.

Druhd skupina publikaci zahrnuje celkové I€katsko-antropologické studie
rozsahlejSich kosternich souborii z rtiznych archeologickych lokalit (7 publikaci).
Vysledky jsou piinosem pro hodnoceni celkového zdravotniho stavu zkoumaného
vzorku historické populace, na jehoz zéklad¢ Ize do urcité miry vyvozovat i socidlni
podminky studovaného obyvatelstva a jeho Zivotni styl. Ziskané informace jsou proto

piinosem zejména pro historické védy.

Tteti oddil obsahuje Clanky, které se zabyvaji sledovanim vyskytu, projevi, piipadné
1é¢by jednotlivych chorob u rozdiln€ datovanych populaci (8 publikaci). Prezentované
prace pfinaSeji podklady pro zachyceni historického vyvoje studované nemoci
v pribéhu d¢jin a snazi se zmapovat faktory, které by mohly mit kauzalni spojitost
s postupnymi zménami charakteru onemocnéni. Uvedeny soubor sdéleni mize tedy

byt pfinosem nejen pro historii, ale do jisté miry i1 pro souc¢asnou medicinu.

Autorka si je védoma, Ze do jedné habilitani prace nelze zahrnout vSechny vysledky

dosazené béhem jejiho pliisobeni na Oddéleni 1ékaiské antropologie Anatomického tistavu

Lékarské fakulty Masarykovy univerzity. PredloZené publikace jsou proto zaméteny pouze

na vybér téch sdéleni, kterd se zabyvaji problematikou paleopatologickych studii

a poukazuji na jejich vyznam.



U predlozenych publikaci, u nichZ je uchazecka prvni autorkou, ¢ini jeji podil na uvedené
praci asi 60-100%. U ostatnich praci se autorsky podil pohybuje mezi 30 az 50%.
Uchazecka se vyznamnou mérou podilela na antropologické analyze vSech zkoumanych
kosternich poztstatkd, a to jak pti ziskavani popisnych a morfometrickych znak, tak i pfi
jejich vyhodnoceni. Hlavni jeji ¢innost spocivala v paleopatologické diagnostice, pii niz
vyuzivala poznatki kvalifikovaného I€kate. Provadéla podrobnd morfoskopicka vySetteni
veSkerych studovanych skelet ¢i jejich ¢asti k odhaleni chorobnych zmén. Uchazecka
se podilela na zhotoveni kvalitni dokumentace patologickych nalezli, u kazdého z nich
v ramci diferencidlni diagnostiky stanovila dal$i vySetfovaci postupy nezbytné k ziskani
kone¢né diagndzy. V indikovanych ptipadech vyhodnocovala rentgenové snimky,
odebirala kostni vzorky pro histologické a genetické vySetieni a provadéla jejich fixaci pred
transportem na specializovana pracoviste.

Interpretace vysledki pak byla provadéna, vedle studia literarnich a ikonografickych
prament, formou diskuse se spoluautory.

Spoluautofi se na publikovanych pracich ucastnili podle svého zaméteni. Nejvice se na
vétsin€ z nich podilela doc. RNDr. Ladislava Horackova, Ph.D., ktera je dlouholetou
vedouci vyzkumného tymu uchazecky. Prof. MUDr. et PhDr. Eugen Strouhal, Dr.Sc. ma
zasluhy zejména za uvedeni uchazecky do studia v oblasti paleopatologie a poskytovani
odbornych konzultaci v nékterych problematickych piipadech. Dalsi spolupracovnici
zajistovali predevSim specidlni vySetfeni nezbytnd pii diferencialni diagnostice
u jednotlivych ptipadli a castecné se podileli, s pfihlédnutim ke své odbornosti, 1 na
hodnoceni patologickych nalezli. Vyznamna byla pomoc genetikl pti pritkazu ptitomnosti
DNA patogenil v kostnich vzorcich (RNDr. Radek Horvéth, Ph.D., doc. RNDr. Milan
Bartos§, Ph.D.), rentgenologii pro zhotoveni klasickych rentgenovych i CT snimki (Prof.
MUDr. Lubo§ Vyhnanek, Dr.Sc., doc. MUDr. Petr Krupa, CSc., MUDr. Josef Svoboda)
a histolozky pfizpracovani a hodnoceni preparatii ve svételném i skenovacim elektronovém
mikroskopu (RNDr. Alena Némeckova, CSc.).

Pti studiu ikonografickych a literarnich prament, nezbytnych pro spravnou interpretaci
vysledkl paleopatologickych nalezi, byla velmi vitana pomoc historicky (PhDr. Miroslava
Mensikova) a archeologli (RNDr. et PhDr. Jana Langova, PhDr. Milan Salas, Dr.Sc., doc.
PhDr. Jaromir Kovarnik, CSc.).



Ptispévek uchazecky pfi vlastnim sepisovani textt ¢inil v priméru 50% (od 30 do 100%),

u veskerych praci provadéla autorka rovnéz korektury.

Paleopatologie je nauka o chorobach davnych populaci lidi a zvitat. Jejim cilem je zachytit
vznik a historicky vyvoj pokud mozno vSech onemocnéni, a to na zaklad¢ studia
patologickych zmén na télesnych pozistatcich (na mumifikovanych télech i ,tvrdych
tkénich* — kostech a zubech).

Nazvu paleopatologie poprvé pouzil koncem 19. stoleti americky lékat Robert Wilson
Shufelt (*1850 - 71934) pro studium nemoci fosilnich zvitat. V tomto obdobi Ize jiz také
vystopovat nejstar§i paleopatologicka pozorovani nemoci na lidskych télesnych
pozustatcich, kterd vSak byla uvadéna spise jen jako kuridzni nalezy, bez zietele na jejich
historicky a medicinsky vyznam (jak uvadi napiiklad ve své praci Granville z roku 1825).
Prvni rozsahlejsi paleopatologicky vyzkum celého souboru nubijskych skeleth a mumii
uskutecnil teprve pocatkem 20. stoleti Crafton Elliot Smith (*1871 - 11937).

Za zakladatele nového védniho oboru paleopatologie je vSak pokladan Mark Armand Ruffer
(*1859 - 71917). Tento vyznamny anglicky bakteriolog nejprve vypracoval metodiku pro
histologické vyhodnoceni vzorki dehydratovanych tkani egyptskych mumii a nésledné
se zacal vénovat studiu jejich patologickych zmén. Na zakladé ziskanych zkusSenosti pak
stanovil nazev, obsah 1 metodiku paleopatologie (Moodie 1923; Sandison 1967).

V dalsim obdobi zajem o paleopatologii postupné vzrustal, nebot’ rozvoj klinickych
a laboratornich metod wumoznil zlepSeni diagnostiky zkoumanych ptipada.
V paleopatologické literatufe jiz nebyly publikovany pouze ndhodné objevené kazuistiky,
ale zacaly byt provadény paleopatologické studie kompletnich ndlezovych celki, které
umoznily urceni frekvence chorob ve zkoumaném vzorku populace. Tim byl zahajen
ptechod k ,,popula¢ni paleopatologii®.

Osamostatnéni paleopatologie jako védniho oboru bylo zavrSeno v roce 1973 zalozenim
,Paleopatologické asociace, kdy zdjem o tuto v€du nebyvale vzrostl a paleopatologie
se stala predmétem studia v fadé vyznamnych svétovych védeckych institucich (Strouhal
2004 b).

Také v ceskych zemich vznikala pracoviSté specializovand na paleopatologii. Jednim
z prvnich bylo Oddéleni lékarské antropologie Anatomického Ustavu Lékarské fakulty

Masarykovy univerzity v Brng, kde uchazecka plisobi jiz vice nez dvé desitky let. Na tomto
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pracovisti zacaly byt, vedle ryze osteologickych a antropologickych studii (naptiklad
Horackova et al. 1993), prezentovany i paleopatologické nalezy. Zpocatku se jednalo rovnéz
spiSe pouze o kazuistiky (naptiklad Dokladal 1969; Horackova 1989; BeneSova et al. 1994),
pozdéji se staly predmétem zajmu 1 komplexni paleopatologické studie celych
osteologickych celkii (naptiklad Horackova & BeneSova 1994; Vargova & Horackova
2004). Rozboru patologickych zmén u jednotlivych ptipadt se vyuziva zejména pti studiu
pozustatkit vyznamnych historickych osobnosti (napfiklad VIi¢ek 1993; Horackova
& Vargova 1997; Drozdova et al. 2010) nebo u velmi vzacnych patologickych nalezi
(naptiklad Strouhal 1978; Kalova et al. 2013). Populacni paleopatologie napomaha alesponi
castecné zrekonstruovat prevalenci chorob ve studovaném vzorku populace, a to v urcitém
historickém obdobi na dané lokalit¢ (napiiklad Stloukal & Vyhnének 1976; Ubelaker
et al. 2006). Déle se tyto studie snazi zhodnotit vliv ptirodnich 1 umélych slozek zevniho
prostiedi, které maji se zdravotnim stavem populace kauzalni spojitost (napiiklad Vargova
et al. 2010).

V soucasnosti patti Oddéleni lékafské antropologie LF MU mezi pfedni vyzkumna
pracovisté v Ceské republice, ktera se paleopatologii zabyvaji. Paleopatologie je typickou
mezioborovou védou a vyzaduje rozsahlé znalosti z mnoha védeckych odvétvi. Patii k nim
humdanni anatomie (zejména osteologie), historickd antropologie, patologie (v indikovanych
piipadech i1 nékteré dalsi medicinské obory) a dale, pro posouzeni vSech souvislosti, jsou
potiebné 1 znalosti z archeologie a historie. Riizné aspekty téchto biologickych
1 spolecenskych véd se mohou Casto prolinat, a proto tato multidisciplinarni nauka vyzaduje
uzkou spolupraci odbornikti nékolika zdanlivé odliSnych oborii. Vyznamna je i spoluprace
s renomovanymi zahrani¢nimi odborniky.

V ceskych zemich jsou pro paleopatologické studie k dispozici hlavné kosterni pozistatky,
proto ma pro tento druh vyzkumu zdsadni vyznam humdénni osteologie, kterd je nezbytnou
soucasti normalni anatomie, zakladniho teoretického oboru vSech 1ékaiskych véd 1 fyzické
antropologie. Poskytuje detailni znalosti lidské kostry i jeji osifikace v prabéhu détského
véku. Umoznuje odliSit normalni anatomické struktury (nejcastéji se vyskytujici v dané
populaci) od odchylek rtizného druhu — variet nebo anomalii (Cihak 1987).

Pro paleopatologickd pozorovani se vyuzivaji rovnéZz poznatky historické (kostrové)
antropologie, ktera je vyznamnou soucasti fyzické antropologie. Zabyva se komplexnim
studiem lidského téla (ristem, vyvojem, morfologii, funkci — v €ase i v prostoru), a to jak
u jednotlivel, tak i vramci celych lidskych populaci. V historickém kontextu se snazi

zachytit veskeré jevy (spoleCenské i pfirodni), které vyznamné plisobi na jedince ¢i celou
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skupinu obyvatel. Historicka antropologie disponuje detailn¢ propracovanou metodologii
komparace lidského téla, pouzivd k tomu celou tfadu metrickych i popisnych znak.
V soucasnosti je mozno Vv historické antropologii vyuzit i modernich metod molekularni
biologie, populacni genetiky, biochemie a numerické taxonomie. Vysledky téchto studii
poskytuji informace o stafi, pohlavi, télesné¢ vysce, ptfipadné o télesné konstituci
studovaného jedince nebo informuji o vyznamnych demografickych datech, jako
je naptiklad porodnost, umrtnost, stiedni délka doziti, mira reprodukce atd. Zakladni
antropologicka analyza kosternich pozustatki je nedilnou soucasti kazdé paleopatologické
studie.

Pro spravnou interpretaci paleopatologickych nalezl je rovnéz nezbytné vyuzivat vysledka
archeologickych vyzkumt, které poskytuji historicky ramec pro zhodnoceni zjisténych
chorob (pfesnéjSi datovani, rekonstrukce ptfirodniho 1 umélého prostiedi studované
populace, zplisob obzivy, slozeni potravy, odivani, bydleni, pracovni a kulturni zvyky, typy
pracovnich ndstrojli 1 pouzivanych zbrani apod.).

Urcitou piedstavu o zevnich podminkach a zplsobu Zivota zkoumané skupiny obyvatel
poskytuji 1 psané historické zaznamy (kroniky, medicinské spisy s popisy onemocnéni
a zpusoby jejich 1éCby, zakladaci dekrety Spitali, zdravotni hlaSeni Gfadim o vyskytu
infek¢nich onemocnéni atd.). V nékterych piipadech lze cerpat dilezité informace
1 z ikonografickych prameni, zahrnujicich kresby, malby, sosky, reliéfy, mince a medaile,
na nichz je mozné pozorovat mnohdy vérné¢ zndzornéné patologické zmény celych tél nebo
jejich Casti.

Vedle jiz uvedenych védnich obort je paleopatologicka diagnostika zalozena pfedevs§im na
poznatcich 1 vySetfovacich metodach I€karskych véd. Jednd se zejména o patologickou
anatomii, rentgenologii, ortopedii, forenzni medicinu, chirurgii, mikrobiologii,
epidemiologii a dal$i medicinské specializace podle druhu ndlezi. Pouziti klasickych
medicinskych vySetfovacich postupit je vSak v paleopatologii znacn€ limito-
vano charakterem télesnych pozlstatki a zna¢né zavisi na jejich zachovalosti.

Autorka ptedkladané habilitacni prace ma pro paleopatologické vyzkumy zakladni odborné
pfedpoklady. V pregradudlnim studiu, jako absolventka I¢kafské fakulty, ziskala v§eobecné
medicinské vzdélani; dlouholetou praci na anatomickém ustavu ve funkci odborné
asistentky se obohatila o cenné zkuSenosti zoblasti huménni osteologie; v ramci
postgradudlniho studia si doplnila znalosti v oblasti historické antropologie a uspéSné
slozila zkousku ze zékladl paleopatologie na 1. Lékaiské fakult¢ Karlovy univerzity

v Praze.
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Za svého pusobeni na Oddéleni I€katské antropologie Anatomického ustavu Lékaiské
fakulty Masarykovy univerzity méla uchazecka moznost prostudovat téméf pét tisic skeletti
nebo jejich ¢asti z rozlicnych archeologickych lokalit, zejména moravskych. Kosterni
pozistatky byly datovany do rtznych historickych obdobi, nejpocetnéjsi byly novoveké
osteologické soubory. Patii k nim naptiklad kosterni kolekce z krypty Poutniho kostela
jména Nanebevzeti Panny Marie ve Kitinach, z byvalého Méstského hibitova na ulici Malé
Nové v Brné (dnes narozi Antoninské a Kounicovy ulice), z Katedraly sv. Petra a Pavla
v Brné, z pohiebisté ve Veseli na Morave, z Kaple sv. Josefa z Kyjova, z Kostela PovySeni
sv. Ktize v Jihlavé, z klaSterniho hibitova u Nemocnice Milosrdnych bratii v Brné
a z né€kolika dalSich menSich lokalit. K po¢etné menSim, avSak historicky vyznamnym
osteologickym kolekcim, patfily mimo jiné 1 kosterni pozustatky z hromadnych hrobi
vojakii z obdobi napoleonskych valek, a to zbitvy u Slavkova vroce 1805 a z bitvy
u Znojma v roce 1809.

Ze stiedovékych kosternich souborti lze jmenovat slovanské pohiebisté z Olomouce-
Nemilan, z obdobi st¢hovani narodt skelety z Libivé u Bieclavi a ze Zli¢inského Dvora
v Praze, za pozornost stoji i mladobronzova kumulace lidskych skeleti na Cezavach
u Bluciny.

Zachovalost kosternich pozistatkii se liSila, a to jak z riznych lokalit, tak 1 v rdmci
jednotlivych osteologickych souborti. Sekundarné ulozené kosti v osariich (naptiklad
v krypté kitinského chramu nebo v kyjovské kapli) byly vice poskozeny a mély nizsi
vypovédni hodnotu nez skelety z kostrovych pohtebist’ (napiiklad z Olomouce-Nemilan).
Je vsak tieba poznamenat, ze 1 v téchto piipadech se vétSinou jednalo o zachranné
archeologické vyzkumy, u nichz byla obvykle ¢ast hrobii narusena vystavbou. Vyznamnym
faktorem zachovalosti koster byl i vliv prostfedi, v némz byli zemfteli pochovéani (naptiklad
fada skeletl z pohiebisté ze Zli¢inského Dvora v Praze byla jiz Castecné zetleld).

Vedle skeletii z archeologickych vyzkumi prostudovala uchazecka, v rdmeci komparace
paleopatologickych ndlezii s normalnimi anatomickymi strukturami 1 klinicky
diagnostikovanymi patologickymi ptipady, také velké mnoZstvi recentnich kosternich
pozustatkil z depozitdfe Anatomického ustavu Lékarské fakulty Masarykovy univerzity

a ze sbirek ulozenych v Pathologisch- Anatomisches Bundesmuseum ve Vidni.
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Hodnoceni paleopatologickych nalezii ptedstavuje stanoveni diagnézy urcité choroby
na zéklad¢ jejich projevi na skeletu nebo mumifikovaném téle. Z tohoto divodu je tieba
volit podobné postupy, jako se pouzivaji pii diagnostice v bézné 1¢kaiské praxi. Patii k nim:
anamnéza, objektivni vySetfeni, pracovni diagnoéza, diferencialni diagnéza a kone¢na
diagnoza.

V paleopatologickych studiich jsou vSak moznosti ziskani anamnestickych udajii zna¢né
limitovany. Z tohoto divodu osobni anamnézu, do jist¢é miry, nahradila standardni
antropologicka analyza studovaného skeletu za pouziti klasickych antropometrickych
a morfoskopickych metod. Umoznila ve vétSin¢ ptipadii odhadnout biologicky veék
zkoumaného jedince, pohlavi, drobné odchylky v ramci variability a na zaklad¢ robusticity
skeletu také celkovou télesnou konstituci.

U studovanych koster dosp€lych jedinc bylo pohlavi stanoveno sledovanim Zenskych
a muzskych pohlavnich znakii na lebkach podle kritérii Borovanského (1936) a Cihaka
(1987), u mladsich vékovych skupin bylo vyuzito také morfologické analyzy dolni Celisti
podle Lotha & Hennenberga (1996). Na postkranidlnim skeletu bylo pohlavi urc¢eno
analyzou panevnich kosti a panve jako celku podle prace Howellse (1964), Phenice (1969)
a Briizka (1991). Pfi studiu dlouhych kosti bylo piihlédnuto ke kritériim Cerného (1971).
Na sternu byly pohlavni rozdily hodnoceny podle Dokladala (1978).

Pro urcovani véku v détském obdobi bylo vyuzito poznatk, které uvadi Flecker (1932-33),
Fazekas & Kosa (1978), Stloukal & Hanakova (1978), Cihak (1987), Ubelaker (1987),
Florkowski & Kozlowski (1994). Za zakladni hranici dospélosti byla povazovana
zosifikovana synchondrosis sphenooccipitalis. Vek dospélych jedincti byl dale zpiesiiovan
podle schémat Valloise (1937) v Rosingoveé modifikaci (1977), Lince (1971), Szilvassyho
(1980), Vicka (1980) a Lovejoy (1985).

Po odhadu véku doziti byly jednotlivé skelety zafazeny do obecné pouzivanych vé€kovych
kategorii (viz Martin & Saller 1957): novorozenec, infans I (do 6 let, do zacatku profezavani
trvalého chrupu), infans II (od 7 do 14 let, do dokonceni protfezdvani trvalého chrupu bez
M3), juvenis (od 15 do 19 let), adultus I (od 20 do 29 let), adultus II (od 30 do 39 let),
maturus I (od 40 do 49 let), maturus II (od 50 do 60 let), senilis (nad 60 let).

Metrické a morfoskopické znaky byly na skeletech hodnoceny, pokud to dovoloval stav
zachovalosti, za pomoci klasickych morfoskopickych a antropometrickych metod, jejichz

vycet je moZno najit v praci Martina & Sallera (1957), Knussmanna (1988) nebo Stloukala
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a kolektivu (1999). T¢lesnd vyska byla stanovena na muzskych skeletech podle tabulek
Breitingera (1937), na zenskych skeletech podle Bacha (1965).

V osobni anamnéze bylo patrano po vSech chorobach prodélanych béhem zivota. Zdrojem
informaci byly ve znaén¢ omezené mife znamky takzvanych ,,nespecifickych® projevi
stresu na kostrach, k nimz pattily Harrisovy linie (Kiithl 1980, Horackova 2004 b), cribra
orbitalia (Meller-Christensen et al. 1963, Nattan & Haas 1966, Hengen 1971, Horackova
2004 a) nebo hypoplazie zubni skloviny ¢i dentinu (Rozkovcovéa 1982, Strouhal 2004 a).
Vsechny tyto zmény vSak informuji pouze o blize neur¢ené prodélané nemoci. Pti absenci
jakykoliv dalSich chorobnych zmén na kostie zlstaly pouze dokladem zatéze v pribéhu
Zivota, spojené se zpomalenim nebo poruchou metabolismu mineralizace kosti a zubt.
Udaje z anamnézy o dobovych moznostech 1é¢by a jeji Grovni jsou ziskavany studiem
ikonografickych a literarnich prament. V prezentované studii byly vétSinou zkoumdny
pozistatky anonymnich zemftelych jedinct, proto bylo nutno ptihlédnout zejména ke studiu
celé populace.

Po standardnim antropologickém vyzkumu osteologického materialu bylo provedeno
detailni makroskopické zkoumani. Na jeho zdkladé bylo mozno stanovit veskeré
morfologické zmény kosti a zhodnotit, zda se jedna o prostou odchylku od normy v radmci
variability nebo projev onemocnéni. VZdy se postupovalo systematicky a postupné byly
prostudovany vSechny zachované ¢asti kostry, véetné drobnych fragmentt. Pozornost byla
vénovana i obsahu télnich dutin, aby nebyly pfipadné opomenuty kalcifikované mizni
uzliny, ¢asti nastroji apod.

Nedilnou soucasti objektivniho vySetfeni byla detailni dokumentace. Nalezené chorobné
zmény byly zaznamenany piedevSim pisemnou formou. Byla vzdy popsana piesna
lokalizace patologickych lozisek na skeletu, jejich Cetnost, velikost, okraje a celkovy
charakter (osteolyticky defekt nebo osteoplasticky proces apod.). Nezbytné bylo i provedeni
kvalitni fotodokumentace, pfipadné zhotoveni schematického nakresu.

Z hlediska diagnostiky bylo tfeba vzdy zhodnotit lokalizaci chorobnych zmén. Pro néktera
onemocnéni jsou typickd osamocend unifokalni loZiska, jinde se jedn4d o mnohocetny vyskyt
1ézi na skeletu.

Paleopatologické nalezy byly posuzovany pievazné podle kritérii Steinbocka (1976),
Ortnera & Putschara (1985), Vyhnanka et al. (1998), Aufderheideho & Rodriguez-Martina
(1998), Ortnera (2003), Hor4ackové, Strouhala & Vargoveé (2004).

Peclivd aspekce studovanych skeletli prostym okem, pomoci lupy ¢i prepara¢niho

mikroskopu, pomohla nejen k vyhodnoceni rozmisténi patologickych nalezli na skeletu, ale
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umoznila zhodnotit také charakter chorobnych zmén. V nékterych ptipadech byl nalez
natolik typicky (naptiklad u zhojenych fraktur), ze bylo mozno stanovit diagnézu jiz
po zakladni prohlidce. Jindy umoznilo makroskopické zkoumani vytipovat suspektni
a na jejich zakladé stanovit kone¢nou diagnozu (tzv. diferencialni diagnostika).

K specializovanéj$im metodam patfilo nejcastéji radiologické vysetieni, jak klasické, tak
i CT (nezbytné bylo zejména u traumat, zanétd, novotvari apod.). Ziskané rentgenové
snimky byly hodnoceny podle Vyhnanka a kolektivu (1998).

V indikovanych piipadech byly, k ovefeni kone¢né diagndzy, odebrany kostni vzorky
a zhotoveny histologické fezy. Ve vétsing ptipadl byly pouzivany bézné techniky uvadéné
v klasickych ucebnicich Wolfa (1954) nebo Vacka (1996). Byly provadény standardni
vybrusy kosti nebo byla studovéana kostni tkan na odvapnénych preparatech. Vzorky byly
nejdiive fixovany 10% formolem, poté odvapnény dekalcifikaénim roztokem s kyselinou
dusi¢nou podle Lievreove (cit. Wolf 1954). Po vyplachnuti a odvodnéni vzestupnou fadou
alkohol byla tkan prosycena xylénem a zalita do paraplastu. Blo¢ek byl krajen na rotaénim
mikrotomu. Ke zndzornéni struktur kostni tkédn¢ bylo pouzito zakladni barveni
hematoxylinem-eosinem a barveni podle Weigerta a van Giesona. Hotové preparaty byly
nakonec zamontovany do solakrylu.

V paleopatologii je nejspolehlivéjsi metodou k potvrzeni diagnozy infekénich chorob
prukaz DNA patogenniho mikroorganismu z kosternich poztstatkii nebo mumifikovanych
tkéni. Toto vySetfeni vSak piinasi fadu technickych obtizi, prozatim se provadi hlavné
detekce DNA Mycobacterium tuberculosis a Mycobacterium leprae. Tato vySetfeni byla
realizovana ve spolupraci se specializovanymi molekularné-biologickymi laboratofemi
(Mikrobiologicky tustav LF MU a Fakultni nemocnice u sv. Anny v Brné, firma GeneProof,
a. s., genetickd laboratotf v Londyné&). U suspektnich ptipadd tuberkulozy ¢i lepry, pokud
to dovoloval stav kosterniho materidlu, byly co nejblize patologického loziska odebrany
vzorky kostni tkdng€. Povrch kosti byl nejprve fadné desinfikovan 10% H20: a o€istén 96%
etylalkoholem. Sterilnim dlatkem byla odstranéna povrchova vrstva kompakty a skalpelem
¢i sterilnim vrtdkem odebrana spongioza. Vzorek byl pak rozdrcen v dekontaminované tieci
misce na jemny prasek, ktery byl ve sterilnich zkumavkéch odeslan do genetické laboratote
k izolaci a amplifikaci DNA. Odbéry se provadély vzdy po opakovaném tficetiminutovém
ozéfeni pracovniho prostfedi kratkovinnym UV zéfenim, aby se zabranilo kontaminaci
vzorku. Dalsi postup izolace a amplifikace DNA je podrobnéji popsan naptiklad v publikaci
Horvath et. al. (1997).

15



V nekterych piipadech bylo nutno pozadat o spolupraci odborniky i z dalSich obort
(naptiklad pfi chemickém vySetfeni kosti u dny, statistickém zpracovani vysledkd,
pti superprojekci lebky do portrétu historické osobnosti apod.)

V ramci diferencidlni diagnostiky byly nékteré patologické 1éze srovnavany s podobnymi
nalezy v soucasné medicinské praxi (n¢které jsou uvedeny naptiklad v publikaci Smrcka
et al. 2009), ptipadné s defekty na recentnim kosternim materialu ulozeném v Pathologisch
- Anatomisches Bundesmuseum ve Vidni, kde byla diagnoza patologickych stavii ovétena
JiZ na zaklad¢ soucasnych nejmodernéjsich klinickych metod.

Soucasti kazdé paleopatologické studie bylo také zékladni vySetfeni chrupu, pfi némz
se jako zakladni vySetfovaci metoda pouziva pfedevsim detailni makroskopické zkoumani,
doplnéné v indikovanych ptipadech rentgenologickym vySetfenim. Norma byla stanovena
podle Dokladala (1994), zubni abraze byla hodnocena podle Milese (1963) a Lovejoy
(1985). Ubytek kostni tkan& byl hodnocen na zakladé Heldova diagramu, ktery je uveden
v praci Stloukala a kolektivu (1999). Pti studiu zubniho kazu byla vzdy stanovena frekvence
kazii, intenzita kazivosti a komparativni dentalni ¢i alveolarni index, které do jisté miry
vyjadiuji stupeit zachovalosti chrupu a umoziuji piesn€j$i srovnani vysledkl s jinymi

osteologickymi soubory (Strouhal 1961).
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Vysledky ¢asti nejvyznamnéjsich paleopatologickych vyzkumi uchazecky jsou zahrnuty
v predlozenych publikacich. Sdéleni jsou rozdélena do tii skupin, které se vSak do jisté miry

tematicky prolinaji.

l. Prvni skupina praci je vénovana metodam paleopatologického vyzkumu.
Hodnoceni paleopatologickych nalezli predstavuje stanoveni diagnozy urcité choroby, jejiz
projevy je mozno pozorovat na kosternich pozustatcich ¢i mumiich. Vyuziti klasickych
medicinskych metod je vSak v paleopatologii zna¢n€ limitovdno, a to nejen stavem
télesnych pozlstatkl, ale i se vSeobecnym nedostatkem zkuSenosti s paleopatologickou
diagnostikou (Wood et al. 1992). Paleopatologie je z historického hlediska pomérné
mladym védnim oborem, proto se jeji metodologie neustale rozviji, hledaji se nové moznosti
aplikace klasickych vySetfovacich postupti i zavedeni novych molekularné biologickych
metod (naptiklad Gernaey et al. 2001; Mark et al. 2010).

Pti své dlouholeté praci na Oddé€leni 1€karské antropologie Anatomického tstavu Lékatské
fakulty Masarykovy univerzity ziskala uchazecka bohaté zkuSenosti s diagnostikou
paleopatologickych nalezi a s jejich interpretaci. Publikovala fadu sdé€leni, kterda jsou
souhrnnym zhodnocenim téchto zkuSenosti, snahou o zobecnéni ziskanych poznatkl
a hledanim optimalniho postupu pii paleopatologické diferencidlni diagnostice. Prvni
skupina ptredlozenych studii v prezentované habilitacni praci je ukézkou deviti publikaci
tohoto druhu.

Pozornost je vénovana studiu patologickych zmén na détskych kosternich poziistatcich
(skupina I, publikace ¢. 1 — Vargova & Horackova 2010), nebot pro kazdé vékové obdobi
ditéte jsou charakteristické jak morfologické, tak i1 fyziologické zvlastnosti. V ¢lanku
je zdlraznéno, Ze zakladnim pfedpokladem paleopatologické analyzy détskych koster
je detailni znalost vyvojovych stadii jednotlivych kosti a spektra chorob typickych
pro détsky v€k v daném historickém obdobi. Détsky organismus reaguje na pusobeni
patogennich faktord obvykle odlisnym zplsobem neZ je tomu u dospélych, proto miiZze mit
jedna nemoc v détstvi, do urcité miry, odliSné projevy nez v dospélosti. Diskutovéana jsou
u déti naptiklad vrozena onemocnéni s izolovanymi ¢i mnohocetnymi odchylkami tvaru
kosti, metabolickd onemocnéni (anémie, kiivice, kurdéje), nespecifické i specifické zanéty
(odliSnosti kostnich projevli vrozené formy syfilis od ziskané), traumata (zlomenina

vrbového proutku — ,.green stick fracture*) a podobné.
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V jedné ze svych praci (skupina I, publikace ¢. 2 — Vargova & Horackova 2008)
se autorka zabyvala problematikou ziskdvani anamnestickych udaji v paleopatologii.
Anamnéza je v mediciné vSeobecné uzndvanou vyznamnou soucasti diagnostiky.
Predstavuje soubor udaji o dosavadnim zdravotnim stavu pacienta a prodélanych
nemocech, sleduje genetickou zatéz, piinadsi chronologicky tazené informace
o subjektivnich i objektivnich pfiznacich sou¢asného onemocnéni a jeho 1é¢bé a umoziuje
hledani vSech rizikovych faktord, které by mohly mit kauzalni spojitost se soucasnou
nemoci na zaklad€ sdéleni o Zivotnich navycich, socialnich a ekologickych podminkéach
nemocného. V paleopatologické diagnostice klasickd anamnéza chybi, hledani
anamnestickych dat je proto zna¢né problematické. Osobni anamnézu nahrazuje do urcité
miry zakladni antropologické vySetfeni, a to urCenim véku, pohlavi a robusticity.
O prodélanych chorobach mohou svédcit nespecifické projevy stresu na skeletu (naptiklad
hypoplazie zubni skloviny, Harissovy linie, cribra orbitalia).

U anonymnich zemftelych je pak tfeba ptihlédnout ke zdravotnimu stavu celé¢ zkoumané
populace. Udaje z rodinné anamnézy jsou ziskavany studiem ikonografickych a literarnich
pramenti, pokud jsou k dispozici, a jsou zaméfeny na sledovani dédi¢nych chorob
v rodokmenech. U historickych osobnosti mohou byt zdrojem informaci o chorobé
sledované na skeletu kromé pisemnosti 1 portréty, sochy nebo kresby (naptiklad Horackova
& Vargova 1997). Z podobnych zdroji jsou ¢erpany znalosti o dobovych moznostech 1éCby
a nasledné je tfeba cilen¢ hledat stopy po lécebnych zakrocich nebo medikament6zni 1é¢bé
na kostech (napiiklad Hora¢kova & Vargova 1999).

V paleopatologii hraji vyznamnou roli i1 studie archeologi a historikli v souvislosti
s hledanim vsSech rizikovych faktora, které by mohly mit kauzalni spojitost se soucasnou
nemoci (sledovani Zivotnich ndvyki, pracovnich, socidlnich a ekologickych podminek).
Zvlastnosti ,,paleopatologické anamnézy* je doplnéni dat o Casovém horizontu vyskytu
urcité choroby.

V seznamu predloZenych praci uchazecky nechybi ani sdéleni zamétené na metody studia
chrupu, kter¢ je nedilnou soucasti vSech zakladnich antropologickych i paleopatologickych
analyz skelet (skupina I, publikace ¢. 3 — Vargova & Horackova 2006).
Pro paleopatologickou analyzu maji odontologické studie vyznamnou vypoveédni hodnotu.
Stav chrupu je dilezitym, dlouhodobé a béZzné vyuZivanym znakem pii odhadu
biologického véku studovaného jedince (Miles 1963, Lovejoy 1985, Dobisikova 1999).
Na zakladé patologickych zmén na zubech Ize diagnostikovat jak mistni choroby (naptiklad

zubni kazy, periapikalni kofenové granulomy a cysty), tak i celkovd onemocnéni, kdy
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postizeni chrupu patii k jednomu z mnoha piiznakt zdkladni nemoci (naptiklad morusovité
molary jsou dentdlnim stigmatem u vrozené formy syfilis, hypoplazie zubni skloviny
u  horecnatych infekénich nemoci, karence vitaminu C nebo D). Jednotlivé
paleopatologické nalezy na zubech jsou také vychodiskem pro celkové populacni studie,
které prinaseji informace o stavu vyzivy obyvatelstva, zptisobu jeho zivota, urovni lécebné
stomatologické péCe v daném historickém obdobi, vyskytu dédi¢nych ortodontickych vad
a podobné.

V dalsi z ptedlozenych publikaci (skupina I, publikace ¢. 4 — Vargova & Horackova
2005) je pozornost vénovana diagnostice kloubnich onemocnéni, ktera patii k nej¢astéjsim
naleztim na kosternich pozustatcich obyvatelstva z rtiznych historickych etap, od pravéku
az po soucasnost. Jedna se pfedevSim o degenerativné produktivni procesy ve formé
spondylosis deformans, arthrosis deformans nebo DISH (difuzni idiopaticka
hyperost6za). V téchto ptipadech dochazi v postizenych kloubech nejprve k poruseni
kloubnich chrupavek, ndsleduje postupné opotiebeni az deformace subchondralné
uloZenych kloubnich ploch, coZ vede k bolestivosti a k omezeni hybnosti. Degenerativné
produktivni zmény jsou natolik typické, ze jejich hodnoceni necini zpravidla diagnostické
potize. Slozité je vSak stanovit piesnou hranici mezi normou a chorobnym stavem.
Degenerativné produktivni proces je totiz povazovan za projev piirozen¢ho starnuti
pojivovych tkani, zplisobeny sniZzenou vaskularizaci vaziva, chrupavek i kosti a jejich
mensich regeneracni schopnosti. Za skutecnou chorobu Ize tedy artrézu oznacit pouze
tehdy, pokud nalezené chorobné projevy neodpovidaji piislusné vékové kategorii (Rejholec
1982). K ptfesnému vyhodnoceni stupné postizeni je v prezentovaném ¢lanku doporuceno
pouzivat zjednoduSené schéma navrzené Stloukalem & Vyhnankem (1976). Stupen
postizeni se nasledné porovna s odhadem biologického v&ku jedince. U osob mladsich
Ctyficeti let se za chorobu povazuje jiz pouhy naznak degenerativnich zmén, u jedincii
starSich vékovych kategorii je skuteCnou nemoci az pokrocilé stadium.

Na kosternich pozistatcich 1ze pomérné Casto pozorovat stopy po zanétech, které jsou
povazovany za ustdleny typ obranné a reparativni odpoveédi organismu na pisobeni
Skodliviny. Na zaklad¢ pritomnosti ¢i absence specifickych struktur proliferativni slozky
se zancty rozdéluji na nespecifické a specifické (Bednat et al. 1982). Jedna
z prezentovanych praci (skupina I, publikace ¢. 5 — Vargova & Horackova 2004)
je ukazkou zhodnoceni zkuSenosti s diagnostikou dvou typu specifickych zanét — syfilis

a lepry.
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Znamky syfilitické ndkazy lze spolehlivé diagnostikovat pfedevS§im na kostech
z novovekych osteologickych kolekei. V ¢eskych zemich jsou dokladem jak ziskané, tak
i vrozené venerické formy nemoci. Pro tuto chorobu, oznacovanou po staleti jako ,,metla
lidstva®, je z diagnostického hlediska charakteristické mnohocetné postizeni skeletu.
Na lebce mize zanétlivy proces zasadhnout kosténou dutinu nosni a tvrdé patro a zpisobit
vyraznou palatonasalni destrukei, ktera muze byt tak rozsahld, ze dojde ke zhrouceni
nosnich ktistek (u takto postizenych jedincti vznika sedlovy tvar zevniho nosu). Na klenbé
lebni se mize syfilis projevit jako ,,suchy kostizer* s pestrou skadlou morfologickych zmén
— od drobnych perforaci plochych kosti lebky, ptes vétsi osteolytickd loziska
az po kraterovité deprese Ci typické hvézdicovité jizvy (Hackett 1976). Na postkranialnim
skeletu jsou obvykle bilateraln¢ zasazeny kosti bérce, postizena v§ak miize byt kterakoliv
kost. Loziska maji charakter chronické periostitidy nebo osteomyelitidy, ptipadné se jedna
o rizné velké osteolytické léze jako nasledek gummat (specifickych forem syfilitick¢ho
rozpadu). Rentgenologické a histologické vySetfeni ma u stanoveni této choroby pouze
podptirny vyznam. Také snahy o izolaci DNA pavodce nemoci z kostnich vzorkl jsou
znacn¢ limitovany. Souvisi to s faktem, Ze kostni projevy syfilis lze zaznamenat
az v tercialnim stadiu nemoci, kdy uz Treponema pallidum v organismu vétSinou neni
pritomna. V této fazi dochazi k rozsahlym destrukcim postizenych tkdni zejména vlivem
patologickych imunitnich reakci organismu (plsobenim imunokomplexti antigenti
a protilatek, bunénou piecitlivélosti). Rovnéz aplikace serologickych diagnostickych
metod, nejvice vyuzivanych v soucasné klinické praxi, zistava v paleopatologii prozatim
spiSe ve stadiu experimentii (Pospisil & Horacek 1981; Kolman et al. 1999). O to vice
nabyva na vyznamu piesné datovani studovanych kosternich pozistatki, jak zdliraziuje
ve své praci Vicek (1975).

Obraz postizeni obli¢ejového skeletu u vrozenych forem syfilis mize byt velice podobny
palatonasalni destrukci zpusobené leprou. U lepréznich nemocnych byvaji ve vEétSim
rozsahu destruovany alveolarni vybézky hornich ¢elisti s ndslednou ztratou fezak, zatimco
nosni klstky nebyvaji obvykle zborcené, jako je tomu u sedlového nosu syfilitikil
(Steinbock 1976). Na postkranialnim skeletu miize u lepry dojit k atrofii distalnich ¢lankt
prstlt ruky, coz se projevi jejich tuzkovym ztenenim az uplnym vymizenim. Atrofie
postihuje také hlavice metatarzl a ptilehlé baze proximalnich ¢lanka prsti, sty¢né plosky
metatarzofalangeédlnich kloubt pak mohou mit podobu ostrych tenkych hrotl privracenych
k sobé (Mgller-Christensen 1961). Drobné kosti rukou a nohou se vsak u kosternich

pozustatkii z archeologickych vyzkumi obvykle nezachovaji, proto je dllezitou
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diagnostickou metodou k potvrzeni lepry izolace DNA Mycobacterium leprae z kostnich
vzorkl. Pozitivni ndlez tak jednozna¢né pfitomnost ptivodce lepry potvrdi, avSak negativni
vysledek moznost leprézniho zanétu zcela nevylucuje. DNA patogenniho mikroorganismu
se totiz nemusi v kostnim vzorku zachovat nebo je negativni vysledek zplsobeny
technickymi obtizemi pfi jejim prikazu.

Podobné problémy s prikazem ptvodce nemoci v kostnich vzorcich lze zaznamenat
i u tuberkulézy. Této problematice jsou vénovany tfi prace z predlozeného seznamu
publikaci (skupina I, publikace ¢. 6 — Vargova, Hora¢kova & Langova 2003; publikace
¢. 7 — Horackova, Vargova, Horvath & Barto§ 1999; publikace ¢. 8 — Horvath,
Horackova, BeneSova, Bartos & Votava 1997). Pro tuberkul6zu jsou typicka osamocena
loziska, mnohocetné postizeni kosti je velmi vzacné. NejCastéjSi a typickou lokalizaci
kostnich tuberkul6znich zmén je patet (spondylitis tuberculosa neboli malum Potti),
tuberkul6zni proces vSak miize zptisobit také tuberkul6zni zanét kloubl. Vzacnéjsi jsou
stopy po tuberkul6oznim zdnétu na drobnych kostech ruky a nohy (tzv. spina ventosa).
Ostatni kosti postkranidlniho skeletu a lebku postihuje tuberkul6za jen vyjimecné, ackoliv
teoreticky miize byt krevni cestou zasazena kterakoliv kost v téle. Tuberkul6zni postizeni
ma pak vétSinou charakter lytického loZiska nebo chronického zanétu — osteomyelitis
(Steinbock, 1976). Na rentgenovych snimcich odpovidaji osteolyticka loziska okrskiim
projasnéni bez sklerotizace okolni kostni tkdn€ nebo jen s netiplnym jemnym sklerotickym
lemem. U Pottovy choroby patii k vyraznym diagnostickym kritériim postizeni mensiho
poctu obratld (2-4), destrukce a kolaps obratlovych tél v dusledku kaseifikace
(tj. zesyrovaténi — zvlastniho typu tuberkul6zniho rozpadu tkani v podob¢ zluté hmoty)
a nasledny vznik tuberkul6zniho hrbu (tzv. gibbus). Tuberkul6zni artritida, ¢ijina ojedinéla
tuberkulozni loZiska na kostech, se diagnostikuji v paleopatologii velmi obtizné€. Obrovské
problémy pii hodnoceni zplsobuje zejména meningitis tuberculosa. Projevuje se
atypickym utvafenim otiski meningedlnich cév v podobé jejich mnohocetného
ketiCkovitého rozveétveni nebo mohou byt pfitomny drobné granularni imprese ¢i jemné
periostitické platy novotvotfené kostni tkdn€ na vnitini ploSe kosti klenby lebni. V téchto
ptipadech doporucuje Schultz (1999) k odliSeni tuberkulézni a nespecifické meningitidy
histologické vySetfeni, které ma vSak jen podplrny charakter, nebot” v mikroskopickém
obraze neexistuji struktury typické vyhradn€ pro zanét tuberkul6zniho phvodu.
Nejspolehlivéjsim diagnostickym postupem zlstava proto v soucasnosti detekce DNA

Mycobacterium tuberculosis pomoci metody PCR, kterd je v§ak limitovana nejen stavem
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kosterniho materidlu, ale i technickymi problémy pti odbéru a zpracovani vzorki. Navic je
nutno opét zdlraznit, ze i negativni vysledek diagndzu tuberkul6zy nevylucuje.

Pii paleopatologickych analyzach kosternich soubor je mozno pozorovat také stopy
po nadorovych onemocnénich. Studium tohoto druhu onemocnéni ma sva specificka tskali,
ktera jsou uvedena z jedné z piedlozenych praci uchazecky (skupina I, publikace ¢. 9 —
Vargova, Horackova & Némeckova 2007). Na kosternich pozistatcich jsou pozorovany
vétSinou pouze nadory, které vyrustaji z pojivové tkané, nebo se jednd o stopy po
metastazach zhoubnych nadord mékkych tkani. Klasifikace nddor a nadoriim podobnych
utvart je v paleopatologické literatue dosud nejednotnd. Autorky prezentované publikace
na zaklad¢ vlastnich zkuSenosti modifikovaly klasické klasifikacni schéma. Nadory
rozdé€luji podle invazivity ristu (benigni, maligni, semimaligni); podle lokalizace (primarni
— vyrustaji pfimo z kosti nebo z kostni difené, sekundarni — kostni metastazy); podle tkane,
z niz vyrustaji (kostni — osteomy, osteosarkomy, chrupavcité — chondromy, chondrosar-
komy, vazivové — fibromy, fibrosarkomy). Zvlastni skupinu pak piedstavuji zvapenatélé
¢asti nadortt mékkych tkani a deformace tvaru kosti zpiisobené tlakem nadort.

Pti makroskopickém vySetieni 1ze na skeletech pozorovat dva hlavni typy nadorovych
postizeni. Prvni typ je charakterizovan zvysenou produkci novotvotené kostni tkan¢ a druhy
jejim ubytkem. Nadory s kostni nadprodukci mohou na kosti vytvaret pravidelny nebo
nepravidelny tutvar, nékdy i bizarniho vzhledu. Obecné plati, ze ¢im nepravidelné;si tvar
1 struktura nadoru, tim je malignéjsi forma. K odliseni jednotlivych typti takovychto nadort
je tfeba provést rentgenologické a také histologické vysSetieni.

Mnohem obtiznéji se hodnoti nadorova onemocnéni zplisobujici ubytek kostni tkané, ktera
se projevuji riznymi lytickymi lozisky. Za pomoci rentgenologického vySetieni se zjist'uje
tvar, velikost, lokalizace a Cetnost 1ézi, aby bylo mozno odhadnout biologickou aktivitu
nadoru ve smyslu malignity ¢i benignity (Vyhnanek 1999). Mnohocetnd, nestejné velika
lyticka loziska s okraji ,,jakoby vykousanymi od moli®, jsou typickd pro metastdzy maligni
nadori mékkych tkani. Mnohocetnd, mald loziska pfiiblizné stejné velikosti jsou
charakteristickd pro myeloma multiplex. V paleopatologii, podobné jako v klinické praxi,
je nejvyznamngjsi diagnostickou metodou nadori histologické vySetieni. Stupeil malignity
se urcuje na zaklad¢ stupné diferenciace nadoru, tedy podobnosti nddorové tkané s tkani
plivodni, z niz nador vyrostl. Benigni nadory se znacné podobaji zdravé tkani, jsou dobie
diferencovany. Cim maligngjii nador, tim mensi diferenciace a mensi podoba s vychozi

tkani (Bednar et al. 1982).
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Il.  Skupina sedmi ptedlozenych publikaci zahrnuje souborné lékaisko-antropologické
studie kosternich soubori zriznych archeologickych lokalit. Pfevaznd vétSina téchto
sdéleni prezentuje nékteré z vysledki projektii podporovanych Grantovou agenturou Ceské
republiky (€. 206/00/0408; ¢. 206/03/1006; ¢. 409/07/0477), jejichz hlavni fesitelkou byla
uchazecka.

Jedna z predlozenych publikaci (skupina II., publikace ¢. 1 — Vargova, Horakova
& Horackova 2014) popisuje vysledky paleopatologické analyzy kosterniho souboru
z Prahy-Zli¢ina, datovaného do 5. stoleti, do star$i faze doby st€éhovani narodti. Studované
kosterni pozustatky lze, podle vysledki archeologického vyzkumu, piitadit k takzvané
,vinafické skupiné, kterd zahrnuje obvykle pouze malé rodové nekropole s deseti az tticeti
hroby a jen nékolik desitek osamocenych hrobii (Droberjar 2002). Archeologicka lokalita
Praha-Zli¢in se 173 hroby je proto dosud nejvétsim odkrytym pohtebistém svého druhu.
Na studovanych skeletech byly nalezeny projevy vétSiny béznych onemocnéni.
K nejpocetnéjsim patologickym projeviim z tohoto souboru pattily kloubni choroby. Jejich
cetnost 1 spektrum je srovnatelné s recentni populaci a nesvéd¢i o abnormalni fyzické zatézi
studovaného vzorku populace. VéEtSina nalezenych traumatickych zmén odpovida
nahodnym poranénim pii bézné denni Cinnosti. Na studovanych kostech nebyly,
az na jedinou vyjimku, nalezeny stopy po poranénich, kterd jsou typickd pro valecna
obdobi. Rovnéz nebyl zaznamenan nartst celkového poctu projevii metabolickych chorob
(zeyjména cribra orbitalia), ktery obvykle doprovazel hladomory spojené s vale¢nymi
udalostmi. Na zéklad¢ paleopatologické analyzy lze proto konstatovat, ze tento germansky
kmen, na rozdil od jinych, Zil na nasSem uzemi pravdépodobné poklidnym zivotem. Tomu
nasvédCuji 1 vysledky archeologického vyzkumu, v hrobové vybavé nebyly nalezeny
zbrané, ale pouze pfedméty denni potieby (srpy, nadoby apod.).

Dalsi prezentované sdéleni (skupina II., publikace ¢. 2 — Vargova, Horackova
& Némeckova 2002) shrnuje vysledky antropologického a paleopatologického vyzkumu
kosternich pozistatkli ze slovanského pohiebisté v Olomouci-Nemilanech. Osteologicky
soubor byl datovan do 9. — 10. stoleti, do takzvaného stfedohradistniho obdobi. Dva z hrobl
této nekropole vykazovaly odchylky od béZného slovanského pohiebniho ritu a nesly stopy
sekundarniho postmortalniho zasahu na mrtvych. Podobné ndlezy jsou na slovanskych
pohiebistich pokladany za projev vampirismu (Spadek 1971). Ve studovaném
osteologickém souboru bylo zaznamenano Siroké spektrum onemocnéni, zejména se jednalo
o kloubni, metabolické a endokrinni choroby, z vrozenych anomalii byly pozorovany

pfedev§im malformace patefe. Velmi nizky byl pocet traumatickych 1ézi a zanétlivych
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onemocnéni. Slované si tedy pravdépodobné dokézali dostatecné oSetfit oteviena poranéni
a zabranit sekundarni infekci, coz se shoduje snizorem Vyhnanka (1976).
K nejzajimavéjsim objevim z osteologické kolekce z Olomouce-Nemilan patfily stopy
kostnich metastdz na lebce jednoho z muzskych skeletd, nebot’ ndlezy projevlii malignich
tumorl na kosternich pozutstatcich jsou pomérné vzacné. Z tohoto pohledu je novy ptipad
zhoubného nadoru z pohiebisté v Olomouci-Nemilanech vyznamnym doplnénim mezery
ve znalostech vyskytu malignich tumord na naSem uzemi.

Nasledujici pfedloZena publikace uchazecky prezentuje vysledky paleopatologické analyzy
kosternich poztstatkii z Veseli nad Moravou (skupina II., publikace ¢. 3 — Vargova,
Horackova, Vymazalovd & Svoboda 2014). Osteologicky soubor je datovan
do 16. az prvni poloviny 17. stoleti a prace je zaméfena zejména na studium zanétlivych
zmén na kostech. Tento Clanek je soucasti rozsahlejSiho vyzkumu pohiebisté v uvedené
lokalité, navazuje na sdéleni Vargové a spolupracovnikt z roku 2013. Studované kosterni
pozustatky reprezentuji skupinu novoveékych obyvatel malého mésta, které lezelo
na strategické obchodni stezce vedouci od Baltského ke Stfedozemnimu mofti. Pivodni
obyvatel¢ byli pfevdazné¢ drobni femeslnici a rolnici. Primérnymi hodnotami
morfoskopickych 1 metrickych znakl se jejich skelety nijak vyznamné neliSily od dat
ziskanych pfi studiu podobnych novovékych kosternich souborti z naSich zemi.
Paleopatologicka cast studie potvrdila existenci vétSiny nemoci béznych v tomto
historickém obdobi. K nejpocetnéjsim patologickym projeviim na kostech z Veseli nad
Moravou patfily degenerativné produktivni zmény, avSak Cetnost jejich vyskytu byla
ve srovnanis jinymikosternimi soubory celkové nizsi. Lze tedy piredpokladat, Ze studovana
skupina jedincti nebyla vystavena nadmérné fyzické namaze.

Vétsina nalezenych poranéni vznikla pravdépodobné ndhodné pii béZzné denni Cinnosti.
Svédéi o tom nejen charakter traumatickych lézi, ale také jejich nizky pocet.
Na studovanych kostech nebyly Zadné stopy po se¢nych, bodnych ¢i sttelnych poranénich,
ktera jsou typickd pro vale¢na obdobi. RovnéZz nebyl zaznamenan nértst celkového poctu
projevil metabolickych chorob, ktery je spojovan s hladomory, Zivelnymi pohromami nebo
s valkami.

Podle literarnich pramenii byl zdravotni stav a mortalita obyvatel vyrazné ovlivnéna
zejména Sifenim nakaZzlivych chorob. Na kosternich pozilistatcich z Veseli nad Moravou
byly pozorovany nejcastéji projevy syphilis a tuberkuldzy. Syfilitické postizeni kosti
se projevovalo vétSinou gummatdzni ¢i negummatozni osteomyelitidou, pouze v jednom

ptipad¢ byly zaznamendny dentélni projevy typické pro vrozenou formu této choroby.
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K nejzajimavéj$im naleztim pattily znadmky tuberkuldzy v podobé tuberkulozni spondylitis,
coxarthritis a meningitis. Dokladem plicni formy této nemoci je s nejvetsi
pravdépodobnosti také kalcifikovand mizni uzlina. K §ifeni tuberkul6zy mezi obyvateli ve
Veseli nad Moravou prispél pravdépodobné i ¢ily dopravni ruch, protoze méstecko lezelo
na dulezité obchodni stezce.

Soucasti paleopatologickych studii byva i sledovani stop po 1é¢ebnych zakrocich. Jednim
z nich byl nalez trepanace na lebce 40-50letého muze, kde na pravé poloviné Supiny kosti
¢elni byl pozorovan zhojeny otvor ovalného tvaru. Po jeho obvodu bylo patrné jemné
radialni ryhovani, které je typické pro trepanaci provadénou za pouziti dlatka. Ve vétSiné
ptipadu se takové zakroky provadély u impresivnich zlomenin klenby lebni pfi toaleté rany.
V popisovaném piipadé byla trepanace provedena intravitaln€ a postizeny jedinec ji ptezil.
Nedilnou soucasti kazdého antropologického a paleopatologického vyzkumu je detailni
vySetieni dentice. Uchazecka ptfedkladd dveé prace na toto téma. Jedna z nich se zabyva
studiem zubniho kazu u Slovani z Olomouce-Nemilan (skupina II., publikace ¢. 4 —
Vargova 2004), druha je ptispévkem ke studiu chrupu brnénskych obyvatel na pielomu
18. a 19. stoleti (skupina II., publikace ¢. 5 — Vargova, Rac¢anska & Horackova 2008).
Hlavnimi ukazateli stavu dentice byly: celkova intenzita kazivosti chrupu (I-CE), frekvence
kazii (F-CE), DMF index (kolik procent z celkového poctu zubl bylo s kazem nebo
intravitalné ztraceno), vrozené vyvojové vady chrupu, hypoplazie zubnich tkani, ¢etnost
stop po zanétlivych procesech zubniho alveolu a projevy degenerativné produktivniho
procesu v Celistnim kloubu. Pro srovnavani vysledki s jinymi osteologickymi soubory bylo
piihlédnuto ke komparativnimu dentalnimu a alveolarnimu indexu, které do jisté miry
vyjadiuji stupen zachovalosti a uplnosti hodnocenych celisti.

Slovanské pohfebisté z Olomouce-Nemilan bylo datovano do 9. aZ zacatku 10. stoleti
(sttedohradistni obdobi). Z velkého mnoZstvi dosud publikovanych praci o zdravotnim
stavu chrupu historickych populaci byly pro srovnani vysledkit vybrany kosterni soubory
z Mikul¢ic (Stloukal & Vyhnanek 1976) a z Josefova (Handkova & Stloukal 1966), které
reprezentuji dvé socidln€ odlisné skupiny slovanského obyvatelstva. Mikul€ice, vyznamné
hradisko, soustfed'ovalo piedevS§im vojdky, zamozné femeslniky a vladnouci vrstvu.
V Josefoveé Zilo prosté venkovské obyvatelstvo. Ve vSech hlavnich ukazatelich byl
zdravotni stav chrupu Slovanii z Olomouce-Nemilan podstatné horSi nez u obyvatel
mikul€ického hradiS§té a srovnatelny s venkovany z Josefova. Lze tedy ptedpokladat,
7ze Slované z Olomouce-Nemilan zili podobnym zplUsobem zivota jako v Josefovée,

pracovali jako zemédélci a Zivili se pfevazné rostlinou potravou. Tomu odpovidalo
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i podobné demografické slozeni studovanych vzorkii populace, mirna ptevaha zen v obou
venkovskych skupinach, na rozdil od hradistniho mikul¢ického obyvatelstva s pfevahou
muzu.

Odlisné vysledky pfinesla studie brnénskych obyvatel z prelomu 18. a 19. stoleti. V této
dob¢ se v Brné prudce rozvijel textilni primysl a prevaznou vétsinu mestského obyvatelstva
predstavovali nemajetni délnici z chudych pifiméstskych Cctvrti. Prezentovana studie
ukazala, ve shod¢ s dobovymi literarnimi prameny, ze brnénsti obyvatelé méli na prelomu
18. a 19. stoleti vyrazné vyssi kazivost chrupu oproti historicky starsi, tak 1 soucasné ceské
populaci. Tento vysledek odpovida celosvétovému diachronickému vyvoji kazivosti chrupu
(Caselitz 1998), kdy vpaleolitu a mezolitu byla intenzita kazivosti velmi nizka,
dvojnasobny nartst byl zaznamendn koncem neolitu (v dobé piechodu lovch a sbéract
k usedlému zptlisobu Zivota zemeédélcli). V nasledujicich obdobich se intenzita kazivosti
drzela na neménné urovni, az od roku 1500-1100 pi. n. 1. zacala postupné vzristat,
a to nejprve pomaleji, poté ¢im dal strméji v piimé zavislosti na zvySovani Zivotniho
standardu (konzumace mek¢i potravy bohaté na uhlovodany na tkor tvrdsi stravy
s vlakninou, ktera svym abrazivnim piisobenim odstrafiuje zubni plak). Nejvyssi vzestup
hodnot intenzity kazivosti kulminoval v nejmladsich novovékych souborech. Spatnému
stavu chrupu brnénskych obyvatel z druhé poloviny 18. a z 19. stoleti mohla piispét
1 nedostate¢na zdravotni péCe. Choroby zubti byly zpravidla oSetfovany v ramci vSeobecné
I¢katské praxe nékterych ranhojict a chirurgt, nékdy dokonce i manudlné zrucnych laikt.
V Brn¢ zacal pracovat prvni specializovany zubni lékai Franz Melichar az od roku 1853
(Hertl 1853). Zubolékaiské zakroky se vtéto dobé provadeély také na externim
(chirurgickém) oddéleni Zemské vefejné vSeobecné nemocnice v Brné€ u sv. Anny (Sajner
1986).

Pro interpretaci paleopatologickych nalezii je vzdy nezbytné vyhodnotit pisemné
a ikonografické prameny souvisejici se zkoumanou lokalitou a zohlednit jejich historicky
kontext. Dvé z ptedloZenych praci (skupina II., publikace ¢. 6 — Vargova, Horackova
& MenSikova 2006; skupina II., publikace ¢. 7 — Vargova, Horackova & MenSikova
2010) jsou ukazkou vyuziti vysledkl paleopatologického vyzkumu pro obohaceni historie
zdravotnictvi mésta Brna. Vychodiskem pro tato sdéleni byla analyza kosternich poziistatki
z byvalého Méstského hibitova na ulici Malé Nové v Brné (dnes narozi ulic Kounicovy
a Antoninské). Prace jsou zaméfeny na studium organizace zdravotnictvi a mozZnosti péce
o nemocné v Brné na prelomu 18. a 19. stoleti s cilem ziskat komplexni obraz o vyskytu

jednotlivych onemocnéni a jejich 1é¢bé u tehdejsi brnénské populace. V této dobé byly
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prava a povinnosti veSkerého zdravotnického persondlu stanoveny terezidnskym
zdravotnim fadem pro Moravu (General-Medicinal Ordnung), pozd¢ji zdravotnim fadem
spole¢nym pro vSechny cisafsko-kralovské dédiéné zemé. Vétsina 1ékaiti puisobicich v Brné
ziskala své vzdélani na videnské univerzité a jednalo se v té dobé o Spickové odborniky.
Stézejni vyznam pro oSetfovani brnénskych obyvatel méla domaci 1écba, ackoliv
jiz od druhé poloviny 17. stoleti byly ve mésté dva klasterni Spitaly (Nemocnice
u Milosrdnych bratii a Nemocnice Alzbétinek). V roce 1786 byl zalozen i Cisaisko-
kralovsky vSeobecny zaopatifovaci ustav (pozd¢ji Zemskd vefejna vSeobecnd nemocnice
u svaté Anny), ktery zpocatku slouzil pfedev§im nemajetnym obcanlim, pozdéji zde byli
hospitalizovéni 1 bohati m&$t'ané. Nemocnice se ovSem po celou dobu existence potykala
se zna¢nym nedostatkem financi, lizek a kvalifikovaného personalu (na jednoho I€kaie
piipadalo 400-900 pacientl), chybélo také samostatné détské a infekéni oddéleni.
Zajimavou kapitolou v historii zdravotnictvi pfedstavovala péfe o vézné v brnénskych
7aldfich (na Spilberku, ve véznici na Cejlu). Pozornost autorti byla vénovana také
provizornim, ptileZitostnym nemocnicim (lazaretim), zfizovanym v Brn€ a okoli v dobé
katastrof, epidemii a vale¢nych udalosti (za napoleonskych valek).

Na prelomu 18. a 19. stoleti umiralo nejvice brnénskych obyvatel na infek¢ni nemoci, proto
byla hodnocena také epidemiologické situace ve mésté. Bylo prihlédnuto k celé fadé faktort
(klimatické podminky, cistota vody, likvidace odpadi, stravovani, bydleni, pracovni
podminky, cestovni ruch apod.), které mohly ovlivnit vznik nékaz, jejich prib¢h a Sireni

s ohledem k uskute¢nénym preventivnim i [é¢ebnym opatienim.

IIl. Treti oddil piedlozenych praci je vénovan historickému vyvoji jednotlivych
onemocnéni a snazi se zachytit vSechny faktory, které na néj mély vliv v pritbéhu déjin.

Prvni z této skupiny sdéleni je zaméfena na studium piedCasné obliterace lebecnich §vi —
kraniosynostdézy (skupina III., publikace €. 1 — Vargova & Horackova 1996).
Pti predCasném srustu lebecniho Svu v détském veéku se zastavi rast ve sméru kolmém
na postizeny Sev. Kompenza¢nim ristem v misté¢ volnych sutur se pak podle lokalizace
postizeni vytvareji rtzné deformity lebky, vznikd naptiklad lod’kovita lebka —
scaphocephalie, v&€zovita lebka — oxycephalie apod. (ToSovsky 1976). V historickych
kosternich souborech se tyto deformity vyskytuji pomérné vzacné (v necelém 1%), avsak
jejich procento vyskytu nelze srovnavat se souCasnymi klinickymi tdaji. Je velmi
pravdépodobné, ze v minulosti vétsina jedinch s kraniosynostézou zemfela jiz v détském

véku a jejich gracilni kosterni poziistatky se nedochovaly nebo byly natolik poskozeny,
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ze se choroba nedala diagnostikovat. Bez moznosti studia celych, neposkozenych skeleti
neni mozno rovnéz odliSit izolovanou malformaci lebky od geneticky podminéného
syndromu, kde je kraniosynostdza jen jednim z ptiznakd, jako naptiklad syndrom Aperttv,
Pfeiffertv, Crouzontv, Carpenterv (Zizka 1994). Na zakladé studia deformovanych lebek
nelze rovnéz zjistit, zda se jednalo o pripady prosté kraniosynostdzy bez znamek nitrolebni
hypertenze nebo o kraniostendzu s postizenim centralniho nervového systému. I ptes
vSechny uvedené problémy je potifeba vénovat kraniosynostozam i nadale pozornost.
Hlavnim divodem je to, ze etiologie téchto malformaci neni dosud pln¢ objasnéna. Vedle
geneticky podminénych faktort se na jejich vzniku podili i n€které zevni vlivy, jejichz vycet
neni jesté zcela dobfe zndm (Cohen 1976).

Dalsi z pfedloZzenych publikaci je vénovdna krevnim, metabolickym a endokrinnim
onemocnénim, které lze zaznamenat na historickych skeletech (skupina III., publikace
¢. 2 — Vargova & Horackova 2006). V paleopatologickych studiich nejsou nalezy
hematogennich, metabolickych a endokrinnich onemocnéni ¢asté, protoZze moznosti jejich
diagnostiky na kosternich pozstatcich jsou velmi limitované.

Z krevnich chorob je mozno prokazat projevy anemii, u nichz jsou abnormality v poctu,
stavbé ¢i zivotnosti Cervenych krvinek kompenzovadny nadmérnou krvetvorbou, ktera
se projevi hyperplazii Cervené kostni diené¢ a tim 1 zmnozenim houbovité kostni tkané.
V soucasnosti se fada paleopatologli (napiiklad Moseley 1963) piiklani k nazoru, ze jednim
z projeva sideropenické anémie jsou porotické zmény na stropu ocnice, které jsou
oznacované jako cribra orbitalia, ptipadné také wusura orbitae (Mpller-Christensen
& Sandison 1963) nebo hyperostosis spongiosa orbitae (Hengen 1971). Jedna se o kostni
destrukci a kostni novotvorbu v ptfedni Casti stropu ocnice ve form¢ malych okrska
s porovitou ¢i houbovitou strukturou. Podle morfologického vzhledu mohou byt 1éze
na stropu ocnice zatazeny do tii zékladnich typl, predstavujicich jejich odlisné stupné
vyvoje: poroticky, kribroticky a trabekularni typ (Horackova 2004 a). V osteologickych
studiich se frekvence cribra orbitalia pohybuje okolo 20% a jsou hodnocena jako
nespecificky projev piisobeni stresu (to znamena, ze se vyskytuji také u vSech onemocnéni,
kterd jsou provazena anémii).

U metabolickych kostnich chorob lze v paleopatologii diagnostikovat pouze piipady
s vyraznymi deformitami skeletu. V exhumovanych kostech totiz nelze stanovit presné
zastoupeni vapniku a fosforu (hlavniho kritéria pro hodnoceni poruch tvorby a redukce
kostni hmoty), nebot’ vlivem pidnich podminek jsou mineralni latky vice ¢i méné z kosti

vyluhovany. Z metabolickych nemoci mohou byt na détskych skeletech pozorovany
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znamky kfivice. Toto onemocnéni je nejCastéji zpiisobeno nedostatkem vitaminu D, ktery
je dulezity pro dostatecné vstfebavani vapniku z potravy. SniZzend hladina kalcia v krvi
zpusobuje prostfednictvim parathormonu ptistitnych télisek uvoliiovani vapniku a fosforu
z kosti. To ma za nasledek jak poruchu enchondralni osifikace z nedostatku anorganickych
latek v mezibunééné hmoté, tak i slabnuti piivodné¢ normalné vytvofené kostni tkane.
Kone¢nym vysledkem je silny tibytek pevnosti kostry a na tomto zakladé vznikaji jeji tézké
deformity jiz pti fyziologické zatézi (Kutilek 2002). K typickym rachitickym zméndm
na dlouhych kostech koncetin, zejména dolnich, patti vyrazné prohnuti stfednich casti
diafyz a kyjovité rozsifeni jejich metafyzarnich konct (takzvané Marfanovo znameni).
K dalsim stigmatim kiivice patfi Ctyfhranny tvar lebky, rachiticky rizenec v oblasti
sternokostalnich spojeni, skoli6za a deformace panve. Moznym projevem kiivice mize byt
také hypoplazie zubni skloviny.

Welch et al. (2000) upozoriiuji, Ze koncem 19. stoleti byly pozorovany znamky kiivice
v prumyslovych oblastech rozvinutych zemi az u 80% déti ve véku do dvou let. Gracilni
détské kosterni pozlstatky jsou vSak obvykle zna¢né poskozené a také rychleji podiéhaji
piirozenym rozkladnym procestim, proto v paleopatologickych studiich je popsan vyskyt
projevt kiivice na kosternich pozustatcich, oproti literarnim pramentim, podstatné nizsi.

Z dalSich metabolickych chorob lze v nekterych piipadech na kostrach zaznamenat projevy
kurd¢ji (skorbutu). Tato nemoc je zpuisobena nedostatkem vitaminu C, ktery je nezbytny
pro syntézu kolagenu. Projevuje se poruchou enchondralni osifikace, krvacenim
do svall, podkozi a z dasni. Na skeletech je typicky zejména vyskyt zosifikovanych
subperiostalnich hematomti, mohou byt pfitomny i zlomeniny, ptipadné je na kostochond-
ralnich spojenich vytvofen skorbuticky ,,zeberni rtzenec“. Vzhledem k tomu, Ze pii
paleopatologické diagnostice kurdéji nelze zatim pouZit dokonalejsi vySetfovaci postup nez
je pouhé makroskopické zkoumani, zlstavaji ptipady kurdéji vétSinou pouze suspektnimi
nalezy. Je vSak moZno pfedpokladat, ze vyskyt onemocnéni byl u historickych populaci
podstatné vyss$i nez je mozno paleopatologickymi studiemi dolozit.

Problematické je i rozpoznani endokrinnich chorob, které vznikaji na zdkladé nadmérné
nebo naopak nedostate¢né tvorby hormont. Na kostech je mozno prokézat pouze ty zmény,
které vedly k ovlivnéni riistu (naptiklad gigantismus, nanismus) nebo metabolismu kostni
tkang.

Nejcastéji se vSak na historickych kosternich pozlstatcich vyskytuje frontdlni interni
hyperostéza v podob¢ hrbolovitych kostnich formaci na vnitini lamin€ Supiny kosti celni.

Tento nalez je nejcastéji pokladan za jeden z projevlii Morgagniova—Morelova—Stewartova

29



syndromu (zptsobeného pravdépodobné poruchou produkce hormont hypofyzy), ale mize
pochazeji ztady archeologickych lokalit, napfiklad ze staroslovanského pohtebisté
v Mikuléicich (Stloukal & Vyhnanek 1976) a z Olomouce-Nemilan (Vargova et al. 2002).
Interni frontalni hyperostdza byla zaznamenana také u nékterych vyznamnych historickych
osobnosti, naptiklad u knézny Ludmily (Vi¢ek 1995) a u Alzbéty Thurzové, manzelky
palatina Juraje Thurzy (Thurzo et al. 2002).

V paleopatologii je pomérné velka pozornost vénovana studiu zanétlivych zmén na kostech.
Ukézkou paleopatologické analyzy této skupiny chorob je dalsi z pfedlozenych publikaci
(skupina III., publikace ¢. 3 — Vargova & Horackova 1999). Na kosternich pozustatcich
jsou nalézany zejména stopy po pyogenni osteomyelitidé, ktera je obvykle komplikaci
otevienych zlomenin, vzacnosti nejsou ani loziska chronické periostitidy ¢i osteomyelitidy.
K nejvyznamngj§im nalezim ztéto skupiny chorob vSak patii patologické zmény
zpusobené specifickymi infekénimi nemocemi — syfilis, leprou a tuberkul6zou. Jednim
z cili paleopatologickych studii je doplnit historii téchto chorob, které vyznamné
poznamenaly vyvoj lidstva, o nové poznatky.

U syfilis zlstava predmétem diskusi zejména jeji pavod. Zastdnci kolumbovské teorie
se domnivaji, ze syfilis bylo endemické onemocnéni obyvatel amerického kontinentu
a do Evropy se dostalo spolu s Kolumbovymi namoiniky. Ptivrzenci predkolumbovské
teorie nevylucuji moznost existence syfilis v Evrop¢ jesté pied objevenim Ameriky. Podle
nich nebyla syfilis definovana jako samostatna choroba kvili Spatné urovni tehdejsi
medicinské péCe a zaméné syfilitickych koznich projevii s leproznimi. Za hlavni pfi¢inu
explozivniho rozsifeni choroby na pielomu 15. a 16. stoleti povazuji zhorSené podminky
za dlouhé francouzsko-italské valky. Nejvice zastdncii méa v soucasné dob¢ unitarni teorie.
Ptedpoklada, Ze syfilis bylo pivodné nepftili§ zdvazné détské kozni onemocnéni, které
se vyskytovalo jiz v paleolitu u obyvatel Afriky. Odtud se pak nemoc rozsitila
jak do Ameriky, tak i do Evropy a jeji projevy byly modifikovany odlisnymi pfirodnimi,
klimatickymi a socioekonomickymi podminkami. Podle této teorie existovala tedy syfilis
nezavisle na sobé na obou kontinentech jesté pied objevenim Ameriky a byla zpiisobena
pravékému predchidei. Pricina velké evropské pandemie po Kolumbové navratu
je spatfovana v prenosu infekce do odliSnych podminek. V americkych podminkach malo
virulentni druh treponemy se stal pro vnimavou evropskou populaci vysoce patogennim

(Steinbock 1976).
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Kosterni pozistatky z Evropy prozatim neposkytly pro potvrzeni ptivodu syfilis zcela
jednoznacnou odpovéd’. Typické kostni zmény syfilitického ptivodu jsou datovany pouze
do novovéku, paleopatologické nalezy ze starSich historickych obdobi nejsou piesveédcivé
a zastavaji pouze suspektnimi (Dutour et al. 1994), coz souvisi zejména s omezenymi
diagnostickymi moznostmi syfilis.

Syfiliticka ndkaza se koncem 15. stoleti nevyhnula ani ¢eskym zemim a zGstala trvalym
problémem po celd dlouha staleti. Naptiklad moravsky protomedikus Toma$ Jordan
z Klausenburku ve svém spise ,, Brunogallicus seu de lue nova in Moravia exorta*
popisuje hromadnou syfilitickou nédkazu, ktera se §ifila v Brné z Adamovych lazni a postihla
vice nez sto lidi (Vinaf 1959; Zapletal 1952).

Na zaklad¢ paleopatologickych studii rozdélil VIcek (1989) celé obdobi existence syfilis
v ¢eskych zemich do péti etap. Pro prvni dvé etapy (od roku 1493 do druhé tietiny
16. stoleti) je charakteristickéa absence syfilitickych zmén na kosternich pozistatcich. V této
dobé mélo onemocnéni charakter vysoce virulentni akutni infekce, kterd u pfevazné vétSiny
nemocnych koncila smrti dfive, nez se mohlo rozvinout tercidlni stadium s postizenim
pohybového aparatu. Teprve od konce 16. stoleti do posledni Ctvrtiny 18. stoleti (ve tieti
etape) se v osteologickych kolekcich objevuji na kostrach stopy po syfilitickém procesu.
Pti¢inou bylo zfejmé postupné zvySovani obranyschopnosti obyvatelstva vi¢i treponemové
infekci, tim 1 vyrazné oslabeni virulence nemoci a jeji pfechod do chronicity. Nejvétsi pocet
nalez(i i maximalni pestrost projevl kostni syfilis (ukazuji se totiz nejen znadmky ziskané,
ale 1 vrozené formy) vSak spadé teprve do ctvrté etapy, kterd zaCind koncem 18. stoleti
a pokracuje celé stoleti nasledujici. Pata etapa pak zahrnuje 20. stoleti, kdy jsou nalezy
syfilitickych kostnich zmén, diky 0¢inné 1écbé vizmutem, arsenem a penicilinem, spiSe
vzacnosti.

Ve shodé s touto klasifikaci je nejvice projevll této obavané nemoci zaznamenano prave
na novoveékych kosternich poziistatcich (dentdlni stigmata, palatonasalni destrukce, carries
sicca, projevy periostitidy a osteomyelitidy na dlouhych kostech koncetin apod.), ackoliv
pocet dosud zdokumentovanych paleopatologickych nélezii syfilitickych zmén na kostech
zdaleka neodpovida udajim uvadénym v literarnich pramenech o hromadném vyskytu této
nemoci (VI¢ek 1975; Horackova & BeneSova 1994; Horackova & Vargova 2001).

Dalsi ze specifickych zanétlivych onemocnéni je hlavni nemoc ve stfedovéku — lepra, ktera
se roz$ifila béhem kiizackych vyprav v 11. a 12. stoleti. Leprézné nemocni byli izolovani
ve zvlastnich domech, leprosériich. V dob¢é nejvétsiho rozsiteni lepry, ve 13. stoleti, bylo

v Evropé vice nez 19 000 téchto izolacnich zatizeni. I v naSich zemich bylo leprosarium
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v kazdém vét§im mésté. Diagndzu lepry, a tim i dozivotni vylouceni ze spolecnosti,
stanovovali vétSinou knézi nebo lidé bez valnych medicinskych znalosti, takze v izolacnich
domech byly cCastéji umistény osoby s rliznymi jinymi koznimi chorobami nez s leprou
(Zapletal 1952). Tento nazor zcela potvrzuji i paleopatologické studie. V ¢eskych zemich
byly dosud popsany na kosternich pozustatcich jen tii ptipady lepry, jeden na lebce
z kostnice ve Kitinach (Strouhal et al. 2002) a dalSi dva na skeletech ze stfedovékého
pohiebisté v Zatci (Likovsky et al. 2006). V Cechach a na Moravé zac¢alo koncem 14. stoleti
dochazet k postupnému tUstupu lepry. Neni zcela jasné, zda hlavni pfi¢inou vymizeni
nemoci byla pfisnd izola¢ni opatfeni anebo byl jeji vyskyt potlaGen mnohem nakaZzlivé;si
nemoci — tuberkulézou. Pfedpokldda se totiz, Ze mezi obéma plvodci nemoci
(Mycobacterium tuberculosis a Mycobacterium leprae) existuje zkiizena imunita.
Tuberkuloza (ftisis, souchotiny nebo ubyté) je chronické infekéni onemocnéni, jehoz
puvodcem je Mycobacterium tuberculosis, vzacné také Mycobacterium bovis. Rod
Mycobacterium je v piirod€ ubikvitarni a vyskytuje se na vSech kontinentech. Pfed mnoha
miliony let mél pravdépodobné rod mykobakterii spoleéného ptedchidce, ktery nalezel
k pfirozenym plidnim mikroblim, a rozSifenim na rozsahlé oblasti s rozdilnymi zevnimi
podminkami pak doslo k jeho odlisné diferenciaci na mnozstvi jednotlivych mikrobidlnich
druhi. Saprofytické druhy ziji v ptidé a vodé¢, parazitické druhy se postupné adaptovaly
na zivé hostitele vcetné¢ Clovéka. Konkrétni pribéh tohoto vyvoje od neSkodného
mikroorganismu k patogennimu Mycobacterium tuberculosis je nejasny. Podle starsi teorie
vznikl novy druh huméanniho mykobakteria mutaci z bovinniho typu v souvislosti
s pocatkem domestikace hovéziho dobytka v obdobi eneolitu (Hershkovitz & Copher
1999). Jiné studie vSak tomuto ndzoru odporuji, Mycobacterium tuberculosis pokladaji,
na zékladé ptitomnosti specifické delece TbDI1 ve struktufe DNA, za starobyly druh,
zatimco Mycobacterium bovis tadi k druhiim modernim (Brosch et al. 2002). Jind teorie
zvazuje existenci jednoho patogenniho Mycobacterium prototuberculosis, spole¢ného
pfedka vSech virulentnich druhti (Gutierrez et al. 2005). Navzdory vSem uvedenym
rozporuplnym ndzoriim na vyvoj pivodce tuberkuldzy, lze toto onemocnéni fadit
mezi nejstarsi a nejrozSifencjsi na sveéte.

Pii paleopatologickych studiich kosternich pozistatki z rGznych historickych obdobi
z naSeho Uzemi byly projevy kostni tuberkuldézy zaznamendny prozatim na 74 skeletech,
z nichz ¢tyfi jsou datovany do pravéku, 43 do stftedov€ku a 27 tuberkuldznich skeletii
pochéazelo z novovékych pohtebist. Skelety se zndmkami tuberkulézy pochézely celkem

z devatendcti archeologickych lokalit (Vargova, Horackova & Hlozek 2016). Uchazecka
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a jeji spolupracovnici zahdjili revizi dostupnych publikovanych piipada kostni tuberkulézy
za pouziti nejnovéjSich diagnostickych metod (prozatim se podafilo zrevidovat zhruba
polovinu z nich). Hlavnim cilem planované studie je rozsifeni znalosti o historickém vyvoji
tuberkulozy v Ceskych zemich a zachyceni hlavnich faktort, jez tento vyvoj ovlivnily.
Dosavadni dil¢i vysledky tohoto projektu jsou uvedeny v jedné z predlozenych publikaci
autorky habilitaéni prace (skupina III., publikace ¢. 8§ — Vargova, Vymazalova
& Horackova 2017).

Vedle tuberkul6zy je pozornost paleopatologii zaméfena také na vyskyt zhoubnych nadort.
Podle udajd WHO umird roc¢né v celosvétovém méfitku témét sedm miliont lidi
na nadorova onemocnéni a jejich pocet neustale kontinudlné roste. Spolu se vzriistajici
incidenci zhoubnych nadori v populaci, vzrostl i zajem o historii tohoto typu onemocnéni.
V paleopatologické literatufe bylo prozatim z Evropy, Egypta a Nubie zachyceno kolem
190 dobie zdokumentovanych zhoubnych nadort z rtiznych historickych etap (Strouhal
& Némeckova 2008). Ctyii z predlozenych publikaci autorky popisuji nékteré piipady
benignich 1 malignich nadort v eskych zemich (skupina III., publikace ¢. 4 — Strouhal,
Vyhnanek, Horackova, BeneSova & Némeckova 1996; skupina III., publikace ¢. 5 —
Strouhal, Vyhnanek, Némeckova, Horackova & BeneSova 1996; skupina III.,
publikace ¢. 6 — Strouhal, Vyhnanek, Horackova, BeneSova & Némeckova 1997;
skupina III., publikace ¢. 7 — Vargova, Horackova, Némeckova, Krupa & MenSikova
2013). Vedle popisu nalezi a detailni paleopatologické diagnostiky se tyto prace snazi,
na zéklad¢ studia dostupnych historickych literarnich a ikonografickych prament,
poskytnout vycet karcinogennich faktorti, které mohly vyskyt nadort ve sledovanych

vzorcich populaci ovlivnit.
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Predlozend habilitatni prace informuje o vyznamu a rozvoji paleopatologie, jako
samostatné mezioborové védni discipliny, a snazi se zhodnotit podil autorky na jejim
rozsiteni v ¢eskych zemich. Komentovany soubor 24 publikaci uchazecky je rozdélen do tti
oddilt.

V prvni skuping praci se autorka vénovala problematice ziskavani anamnestickych udaji
v paleopatologii, prezentuje vlastni optimalni postupy pii paleopatologické diagnostice
nékterych onemocnéni (détskych chorob, kloubnich postizeni, nadorti, nemoci zubti, zanétl
— zejména tuberkulozy), které vypracovala na zaklad€é dlouholetych zkuSenosti v oboru.
V této skupin€ sdéleni jsou rovnéZz zvazovany moznosti interpretace paleopatologickych
nalezi.

Druhé skupina publikaci je ukazkou ,,populac¢ni paleopatologie®, jejimz cilem je zhodnoceni
zdravotniho stavu studovaného vzorku populace v souvislosti s plsobenim ptirodnich
1 spolecenskych faktor. PfedloZzend sdéleni zahrnuji studie rozsdhlejSich kosternich
soubortt zrtiznych moravskych a ceskych archeologickych lokalit a jsou datovany
do rtznych historickych obdobi (od 5. az do 19. stoleti). Ziskané informace jsou pfinosem
zejména pro historické védy.

Prace predlozené ve treti Casti prindseji podklady pro zachyceni historického vyvoje
nékterych nemoci v prubéhu d€jin a snazi se zmapovat faktory, které by mohly mit kausalni
spojitost s postupnymi zménami charakteru tohoto onemocnéni. Prezentované studie
nadorovych onemocnéni se staly soucasti celosvétového projektu zaméfeného na ziskani
poznatki z historie malignich nadorti. Podobné jsou do mezinarodnich epidemiologickych
studii zac¢lenény prace vénované specifickych zanéttiim — lepte a tuberkuloze. Tento soubor
publikaci je pfinosem nejen pro historii, ale do jisté miry i pro sou¢asnou medicinu.

Je tteba zdiraznit, Ze piedlozend sdéleni prezentuji pouze Cast prace uchazecky v oblasti
paleopatologie. Zna¢ny dil jejich zkuSenosti je zhodnocen také v prvni Cceské
paleopatologické publikaci ,,Zdklady paleopatologie® (Horackova, Strouhal & Vargova
2004), na jejimz vypracovani se autorka vyznamné podilela.

Do ptfedkladané habilitani prace nebyly rovnéZz za€lenény publikace uchazecky z oboru

normalni a klinické anatomie (vycet je uvedeny v ptiloze 2).
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Children represent an important component of the population of every society, which is why all
medical anthropological studies pay considerable attention to children’s skeletons. This paper presents
an overview of the current knowledge of the diagnosis and interpretation of symptoms of various
disorders found on children’s skeletons, with an emphasis on infancy. A detailed knowledge of the
developmental stages of bone is required when analyzing children’s skeletal remains in order to
avoid mistaking developmental changes for pathological ones. In the past considerable deformities
of children’s skeletons were caused by metabolic diseases, such as rickets (vitamin D deficiency) or
scurvy (vitamin C deficiency). Partial fractures are the most frequent trauma related changes, complete
fractures less so, given the elasticity of children’s bones. Injuries often cause disproportional bone
growth while in some cases they heal almost without a trace. Inflammatory changes in children’s bones
are caused most frequently by tuberculosis or, later in life, by the congenital form of syphilis, though
rarely by osteomyelitis. Sets of children’s skeletons allows for a deeper study of some congenital
skeletal defects, such as premature ossification of the cranial sutures and spina bifida. In order to
interpret findings correctly, it is important to understand the living and climatic conditions of the
population being investigated, the society’s approach to child care and upbringing, characteristics of
childhood diseases of the particular historic period, and the level of medical care.

1. Introduction

an overview of current knowledge of diagnosis and the

The human organism undergoes quite a number of significant
changes in the course of ontogenetic development that
are most notable in childhood. Consequently, there are
morphological characteristics (form and size of individual
organs and their topographical relations) as well as
physiological characteristics (especially organs’ efficiency
changes) specific to age. A child’s organism usually reacts
to the influence of pathogenic factors in a different way than
an adult, therefore several diseases occur only in children, or
present differently between childhood and maturity.

The examination of pathological changes in children’s
skeletal remains brings specific difficulties, partially due
to the fact that the more fragile bones of children can be
more easily damaged post-mortem. This paper presents

“‘Corresponding author. E-mail: Thoraci@med.muni.cz

interpretation of symptoms of various diseases that manifest
on children’s skeletons, with an emphasis on infancy.

2. Material

More than 644 children’s full and partial skeletons, from
seven Moravian locations, and various historical periods,
underwent medical anthropological analysis. The oldest
skeletal set came from Blatec (9"-7" centuries BC) and
from Libiva u Bieclavi (5"—6" centuries AD). Other infant
skeletons examined include remains from “Velky Spalicek”
in Brno (14"-15" centuries AD), a set of bones from the
ossuary in Kitiny (13"-18" centuries AD), remains from
Veseli nad Moravou (16"-18" centuries AD), from the
monastery cemetery of the Merciful Brothers Hospital
in Brno (18" century AD), and from the former Municipal
Cemetery in Mala Nova Street in Brno (1785-1883).
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Figure 1. Premature obliteration of the squamous suture between the left
temporal and parietal bones, approx. 14-years boy (K 261, 18" century,
Cemetery of the Merciful Brothers Hospital in Brno).

3. Methods

Palaeopathological diagnostics were based on standard
anthropological analysis of children’s skeletal remains using
standard morphoscopic and anthropometric methods that
are outlined in the following literature: (Flecker 1932-33;
Martin, Saller 1957; Stloukal, Hanakova 1978; Ubelaker
1987; Knussmann 1988; Florkowski, Kozlowski 1994;
Stloukal er al. 1999).

The assessment of palaeopathological findings was based
primarily on criteria used by Steinbock 1976; Zimmermann,
Kelly 1982; Ortner, Putschar 1985; Aufderheide, Rodriguez-
Martin 1998; Vyhnalek er al. 1998; Horackova et al. 2004.

Palacopathological diagnosis was based primarily on
detailed macroscopic examination, radiological examination
(plain X-ray or CT), and histological examination through
light or electron microscope. Genetic examination
(Mycobacterium tuberculosis DNA detection) was used
where indicated.

4. Results and discussion

A detailed knowledge of the developmental stages of
individual bones is the basic prerequisite for paleopathological
analysis of children’s skeletons. Development changes
can be easily mistaken for pathological symptoms, if age-
related growth specifics are not taken into account. Though
more detailed textbooks of anatomy and osteology (such as
Borovansky et al. 1972, 57-161; Cihak 1987, 99-234: and
Stloukal er al. 1999, 235-339) provide some data about
gradual skeleton maturation, complete visual documentation
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of individual bones at various developmental stages are
largely unavailable. Pictures of a new-born’s skeleton shown
in detail in Crelin’s atlas (1969, 256) represent an exception
in this respect. Complete illustrations of individual bones in
later stages of children’s development are largely unavailable.
The book written by Baker er a/. (2005) is a rare, work on
this topic, though not fully comprehensive.

As with adult skeletal remains, a number of diseases
can also be noted on children’s skeletal remains, such as
congenital skeletal abnormalities, traumas, endocrinous and
metabolic diseases including blood diseases, and specific as
well as non-specific inflammations. Tumours and other less
frequent diseases are rarely found on children’s skeletons.

Congenital bone anomalies or malformations are defined
as congenital abnormalities of bone shape that are beyond
variability limits and are likely to cause health problems
to afflicted individuals. They can be caused by heredity or
damage to an embryo by physical, chemical or biological
factors during intrauterine development. Changes of shape
may affect one bone only or they may occur on several bones
of one skeleton. Multiple anomalies are usually part of more
serious, genetically based developmental syndromes. Taking
into account that the frequency ofthese syndromes isrelatively
low in the population and that the afflicted individuals as a
rule die in early childhood, discoveries of congenital bone
anomalies are sporadic even in large osteological sets.

A prematurely closed left squamous suture on the
skull of an approximately fourteen year old boy from the
18" century monastery cemetery of the Merciful Brothers
Hospital in Brno (Figure 1) is one example of congenital
bone anomaly. Individual cranial sutures close progressively
in a certain time sequence as an individual matures. (Hajnis,
Novéak 1984, 112—124). Although considerable individual
variability exists in the closing of cranial sutures, the closure
of the squamous suture in particular occurs in persons over
sixty years old, as described in all studies dealing with this
matter. The child’s skull, with a closed squamous suture,
definitely represents a pathological condition. The cause of
premature closure of cranial sutures has not yet been fully
clarified. The craniosynostosis is described as a symptom of
some rare congenital disorders, such as Apert’s, Pfeitfer’s,
Crouzon’s, and Carpenter’s syndromes (Zizka 1994, 394) or
as a symptom of some acquired syndromes (Cohen 1976,
372-382). Considering the monastery hospital’s focus on
mental patients (the Merciful Brothers Hospital in Brno was
a branch of St. Ann’s Provincial Public Hospital dedicated
entirely to insane men according to the contract from 1804)
it is highly probable that the premature closure of the
cranial suture was related to some mental illness (Vargova,
Zapletalova 2007, 128-137).

Signs of anaemia are the most common blood discases
found on children’s skeletons. Many palaeopathologists
(for example Moseley 1963, 121-130) are inclined to agree
that porotic changes on the orbital roof referred to as cribra
orbitalia, or usura orbitae (Maeller-Christensen, Sandison
1963, 175-183) or hyperostosis spongiosa orbitae (Hengen
1971, 57-76) belong to symptoms of sideropenic anaemia.
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These are characteristic for bone destruction and subsequent
formation of new bone in the front part of the orbital roof, in
the form of small areas with a porotic or spongious structure.
The hypertrophic diploe in this case pushes a thin cortical
layer of orbital roof into the orbit and the excessive spongious
bone penetrates into it (Figure 2). Lesions of the orbital
roof can be divided into three basic types according to the
morphological appearance representing their different stages
of development: porotic, cribrotic, and trabecular (Horackova
et al. 2004, 145-146). It is known from paleopathological
research that the frequency of cribra orbitalia differs
inindividual historical populations, but usually hovers around
20% as a rule. Most population studies confirm the highest
occurrence of cribra orbitalia occurs on children’s skulls
in particular, as was the case of the Early Modern skeletal
remains from the former Municipal Cemetery in Mald Nova
Street in Brno (Vargovd, Horackova 2006, 431-438). The
frequent occurrence of children’s anaemia probably results
from iron deficient food (e.g., the consumption of iron-poor
goat’s milk) or from a disorder of iron metabolism due to
various diseases, such as inflammation of stomach mucosa
or intestinal mucosa, kidney inflammations and parasitical
diseases.

A sufficient amount of iron in food, and a balance of other
dietary components are important for the proper development
of a growing child’s skeleton. Vitamin D is one of the most
important components as its deficiency causes rickets.
This vitamin ensures sufficient absorption of calcium from
food. Its absence leads to a decrease in the calcium level in
blood, which is compensated for by the release of calcium
and phosphorus from the bones. This results in a deficiency
of inorganic substances in the intercellular matter of bone
tissue and in loss of bone strength, leading to distinct bone
deformities at the lower extremities that can bend even with
normal physiological loads — under their own body weight
for example (Bayer ef al. 2002, 195-216). Traces of rickets
were observed in as many as 80% of children under two
vears of age in industrial areas of developed countries at the
end of the 19" century (Welch er al. 2000, 143-145). With
its many textile factories Brno belonged to one of the most
developed industrial towns of the Austro-Hungarian Empire
in the 19™ century. Symptoms of rickets were observed in
two children’s skeletons in the 19™ century osteological set
from the former Municipal Cemetery in Mald Nova Street
in Brno — these skeletons belonged to a 223 year old child
from grave A848, and an approx. 6 year old child from grave
A1857, Figure 3 (Vargova, Horackova 20006, 431-438).
Rickets symptoms in both afflicted skeletons showed the
typical sagging of the middle parts of diaphyses of the long
bones of the extremities, with a club-shaped widening of
their metaphyseal ends (so-called Marfan’s sign). The two
typical examples of rickets found represent only 0.5% of the
440 children’s skeletons examined from the Brno location.
The poor preservation of afflicted children’s remains may
be considered the main reason for the low percentage of
discovered cases. Moreover, rickets did not developed to the
stage of bone changes in all cases of afflicted children. Some

Figure 2. Porotic changes in the orbits (cribra Drbitfllia of 11" stage), child
14-15 years (H 1, 14"-15" centuries, Brno — Velky Spali¢ek).

Figure 3. Tibias of approx. 6 years-old child with remarkable bending of
diaphyses (A 1857, 18"—19" centuries, Municipal Cemetery in the Mala
Nova Street in Brno). The comparison of legs afflicted by rickets in the
picture by Tillmanns (1895, 549).

cases of tooth enamel hypoplasia, as mentioned in the work
of Vargova ef al. (2008, 14-19) may be a possible symptom
of this disease as well.

A deficiency of vitamin C may also cause marked
pathological changes on a growing child’s skeleton. This
vitamin is necessary for the proper synthesis of collagen
in connective tissues and its absence causes the disease
called scurvy. Pathological changes manifest themselves
by an enchondral ossification disorder, and bleeding to the
muscles and hypodermis, and from the gums. Extensive
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Figure 4. A detail of the left femur diaphysis with deposit of the new formed
bone tissue — symptoms of scurvy; 1-1.5 years-old child (A 829, 18"-19%
centuries, Municipal Cemetery in the Mala Nové Street in Brno).

Figure 5. Scheme of a “green stick” fracture (ORTNER 2003, 123). X-ray
of the infraction, the diaphysis of the right femur, child 14-16 years (K 11
81, 13"-18" centuries, ossuary Kitiny).
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Figure 6. A healed fracture of the right femur, 8-9 years-old child
(Bt 36/99, 97" centuries BC, Blatec).

depositions of newly formed bone tissue may appear at bone
surfaces due to ossified subperiosteal haematomas. Fractures
may be present as well. Possible traces of scurvy were
observed in two children’s skeletons, as described in the
paleopathological analysis of skeletal remains from the Brno
cemetery on Mala Nova Street (Vargova, Horackova 2006,
431-438) (Figure 4). They were observed in a skeleton of a
4-5 year old child (grave No. A867) in the first case, where
areas of newly formed bone tissue of various sizes were
found on the surface of some bones (right ribs, left shoulder-
blade, left pelvic bone as well as the right tibia). A similar
finding was also observed in diaphysis fragments of femurs
from a 1-1% year old child from grave A829. Document
sources indicate that the scurvy epidemic in the 19" century
was almost worldwide, especially in orphanages (and in
prisons in the case of adults) where poor sanitary conditions
and food (or lack thereof) were the main reasons for the
spread of this disease.
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Traumas represent another group of disorders, the traces
of which can be observed in some children’s skeletons.
The ratio between the organic component (ossein) and
mineral substances changes in the bone tissue in the course
of ontogenetic development. Ossein diminishes in favour
of calcium salts with advancing age. Children’s bones are
therefore much more flexible and more resistant to fractures
than bones of adults.

As a result a partial bone fracture often occurs without
periost damage (subperiosteal fracture) (Figure 5) in
childhood. This type of bone damage, in which the partially
preserved periost holds the fragments close to each other, is
also referred to in the literature as a “green stick™ fracture.
That is also why the dislocation of fragments in children’s
fractures occurs less frequently than in adults. The fracture
of a femur diaphysis represents an exception, since the pull
of strong thigh muscles shifts the peripheral fragment in
the proximal direction distinctly and the fractures remain
extremely dislocated. A well healed, dislocated, oblique
fracture of the right femur diaphysis of an eight to nine year
old child (Blatec, 9"—7" century BC) is an example of this
(Figure 6).

Children’s fractures usually heal fast and post-traumatic
complications occur less often. The healing abilities of a
growing child’s body are better then those of an adult. It is not
unusual after some childhood injuries that few traces of healing
remain visible in adulthood at the original fracture site.

More significant traumatogenic skeletal deformities occur
in instances of damage to the growth cartilages or bone
ossification centres. When injured these parts lag behind in
their development and considerable asymmetries may arise
if the adjacent structures grow normally. In some cases, it is
possible to estimate the age at which the fracture happened,
even in adults, by the nature of the damage. A fracture of
a right lower mandible of a 30—40 year old man from the
Migration Period (Libiva u Bieclavi, 4"-5" century) is an
example of this. It is obvious from the distinct asymmetry
that the injury happened in the childhood, in the period
prior to the second acceleration of splanchnocranial growth,
namely between 9"—12" year of lite (Horackova er al. 2001,
63—-69) (Figure 7).

Literature sources suggest, however, that infectious
diseases were one of main causes of death of children in
various historical periods. Most of these serious diseases
(for example plague, cholera, smallpox, encephalitis, and
meningitis of diverse aetiologies) had a very fast course
and did not affect bones. It is possible, however, to carry
out genetic examinations of bone samples and to prove a
pathogenic organism’s DNA in some infectious discases
(despite numerous technical difficulties). Diagnosis of most
infectious discases in palacopathology is difficult and the
best results are achieved with mummified bodies.

We find traces of such infectious processes in skeletal
remains, only if they are chronic (for example tuberculosis
and congenital syphilis).

Tuberculosis may affect any bone of the body in childhood
and in adulthood, but findings traces of tuberculous

Figure 7. The mandible of an adult man with asymetry of the both
mandibular rami — result of a fracture of the right articular process between
8 and 11 years of age. (H 12, 5"—6" centuries, Libiva u Bfeclavi).

Figure 8. Inflammatory changes on the inner surface of flat skull bones
(probably of a tuberculous origin), 6-7 years-old child (VnM 69, 16717
centuries, Veself nad Moravou).

inflammation of meninges (tuberculous meningitis) are
more frequent in children’s skeletons. Pathological changes
are usually characterised by small granular impressions or
fine plates of newly formed bone tissue in the imprints of
meningeal arteries, and sometimes these imprints are shaped
like the thin branches of a small shrub (Figure 8).

The contagion of an individual with congenital syphilis
occurs in the course of intrauterine development. The bone
damage results from the destruction caused by a pathogenic
organism, from trophic disorders of the growing skeleton, and
from the subsequent repair process. Inflammatory changes
may be located both at the skull (destruction of nasal and
palate areas —a saddle-back nose, “caries sicca” in flat bones
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Figure 9. An enamel hypoplasia of the first lower molar (“mulberry molar™)
—asymptom of the congenital syphilis, 6-7 years-old child (A 1897, 18"-19"
centuries, Municipal Cemetery in the Mala Nova Street in Brno).

of cranial vault), and even at the long bones of extremities
(periostitis, osteomyelitis); and the affliction of joints is
no exception. Dental stigmas are some of the most typical
symptoms of congenital syphilis. They include “Hutchinson’s
teeth”, which are incisive teeth having barrel shaped crowns
and crescent shaped incisal edges. The first molar is also
quite often affected by the syphilitic process. The hypoplasia
of enamel and dentin, which is most significant along the
perimeter of occlusal area of the crown, changes the shape
of the whole tooth. The molar looks like an unblossomed
rosebud or mulberry flower (so-called Fournier’s tooth or
Moon’s molar) (Figure 9).

5. Conclusion

No anthropological study of population is complete without
a detailed paleopathological analysis of children’s skeletal
remains. The specifics of a child’s age (morphological,
physiological aswell as specifics inthereactivity to pathogenic
factors) significantly influence the work of anthropologists
and palaeopathologists. Separated epiphyses must not
be forgotten at exhumations of children’s skeletons. The
cleaning and handling of children’s skeletons must always be
done very carefully, so that these considerably fragile bones
are not damaged further. A thorough knowledge of stages
of skeletal development, the spectrum of diseases typical
for children, and the given historical period is a matter-of-
course. Anamnestic data can be substituted to some degree
by basic demographic data, especially in determinations
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of the mortality, because the age of the individual can be
a significant clue to a correct diagnosis in the differential
diagnostics. In some cases, it is also possible to ascertain
the probable cause of elevated childhood mortality and
of the level of health care for affected individuals in the
given population in a given historical period, in addition to
the diagnostics of diseases occurrence, and to completing
epidemiological studies of the geographical distribution of
illnesses.

Knowledge about children’s health conditions based on
medical anthropological analysis of children’s skeletons,
together with complementary data from literature and
iconographical sources, contribute significantly to enriching
and widening our knowledge about the life ways of
populations.
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METODY ZPRACOVANI ANAMNESTICKYCH UDAJU
V PALEOPATOLOGII*
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Methods of medical history data processing in Paleopathology

A detailed medical history is an essential introductory procedure in defining of final diagnosis in paleopathological
examination of the bones. Personal history is replaced with a primary anthropological examination which defines age, sex and
robustness as well as macroscopic examination which focuses on signs of previous diseases (nonspecific manifestations of
stress). Data from family medical history are acquired by studying iconographic and literary sources, concentrating on
monitoring of certain diseases in family trees. In anonymous dead, we must take entire population histories into account. When
gathering information about contemporary diseases in skeletons, signs are being investigated in documents, portraits, sculptures
and drawings. From similar sources, we draw information about contemporary treatment options and search for traces of
surgical interventions or medicaments in bones. Medical history also looks for all risk factors that might be in causal
relationship with the current disease (job history, lifestyle, social and environmental conditions). Palepathological medical
history is also unique in adding data about time horizon of the investigated period.

The options of palepathological medical history are severely limited by the condition of bone remains, documents and
iconographic sources. An extremely important factor consists in targeted searching for medical history data (and correct
interpretation thereof), which requires interdisciplinary collaboration among anthropologists, physicians, and historians or

archaeologists. Only correct medical history and subsequent objective examination can lead to a scientific diagnosis.

Uvod

Zakladni informace o zdravi ¢i nemoci jednotli-
vych populaci v riznych historickych etapach pfinasi
detailni antropologicko-lékafsky rozbor nalezenych
kosternich pozistatkll. Pfi diagnostice nejriiznéjsich
chorob je vyznamnou uvodni ¢asti kazdého lékafského
vySetfeni anamnéza, na jejimz zakladé je mozno vyslo-
vit pracovni postup. Zahrnuje anamnézu osobni (sou-
bor udaji o dosavadnim zdravotnim stavu pacienta
a prodélanych nemocech), anamnézu rodinnou (sledu-
je genetickou zatéz - vyskyt dédicnych chorob u po-
krevnich pfibuznych), anamnézu nynéjsiho onemocné-
ni (chronologicky fazené informace o subjektivnich
i objektivnich pfiznacich souc¢asného onemocnéni a je-
ho dosavadni 1écbé), anamnézu pracovni (sledovani
profesionalni zatéZe), anamnézu socialni (hledani
vsech rizikovych faktord, které by mohly mit kauzalni
spojitost se souCasnou nemoci - napfiklad nezadou-
cich Zivotnich navyk).

Prti studiu chorobnych projevil na kosternich po-
zustatcich jsou vSak moznosti ziskani anamnestickych
udaji znaéné limitovany. Potfebna data lze ziskavat
pouze nepiimo na zakladé klasické antropologické ana-
lyzy a cilenym studiem literarnich a ikonografickych
pramen(, coZ obvykle vyZzaduje mezioborovou spolu-
praci antropologa, 1ékafe a historika.

Material a metodika

Celkové bylo vyhodnoceno vice nez 1600 koster
nebo jejich ¢asti ze sedmi moravskych lokalit z riiznych
historickych obdobi. Nejstarsi kosterni poztstatky po-
chazely z Libivé u Bfeclavi a jsou datovany do 5.-6. sto-
leti. Dale byly zkoumany staroslovanské kostry z 9.
a pocatku 10. stoleti z Olomouce-Nemilan a rovnéz kos-
terni kolekce z 18. stoleti z byvalého hibitova u Ne-
mocnice Milosrdnych bratfi v Brné, z chramu sv. Petra
a Pavla v Brné (12.-18. stoleti), kosterni pozistatky
z hromadnych hrobid z bitvy u Slavkova roku 1805
a z bitvy u Znojma roku 1809. Posledni studovany os-
teologicky soubor pochazel ze zruseného Méstského
hibitova na Mal¢ Nové v Brné, dnesni Antoninské uli-
ci, a byl datovan do let 1785-1883.

Anamnestické udaje pii paleopatologické dia-
gnostice Castecné nahrazovala standardni antropolo-
gicka analyza kosternich pozistatki podle Martina /
Sallera (1957), Knussmanna (1988) nebo Stloukala
a kolektivu (1999).

Paleopatologické nalezy byly posuzovany pie-
vazné podle kritérii Steinbocka (1976), Zimmermanna
/ Kellyho (1982), Aufderheideho / Rodriguez-Martina
(1998), Vyhnanka a kolektivu (1998), Horackové |/
Strouhala / Vargové (2004).

* Price vznikla za podpory GACR grant é&islo 409/07/0477.



Zikladni metodou objektivniho vysetieni pfi pa-
leopatologické diagnostice bylo piedeviim detailni
makroskopické zkoumani, doplnéné podle potieby hi-
stologickym a rentgenologickym vysetfenim (véetné
CT - komputerové tomografie). V nékterych indikova-
nych pfipadech bylo tfeba vyuzit jesté i daldi specialni
metody (napfiklad chemickou analyzu kostnich vzorki
nebo genetické vySetieni).

Vysledky a diskuze

Pfi analyze kosternich pozistatkli z rlznych
historickych obdobi jsme u studovanych soubort dia-
gnostikovali celou §kalu chorobnych zmén. NejCastéji
se jednalo o projevy degenerativné produktivnich cho-
rob (spondylozy, artrézy), stopy po ndhodnych i véle-
énych poranénich, znamky specifickych a nespecific-
kych zanéta (tuberkulézy, syfilis, lepry, hnisavé
osteomyelitidy). K vzacnéjsim nalez(im patfily kostni
priznaky vrozenych, metabolickych, endokrinnich
a nadorovych onemocnéni.

Anamnéza osobni

Nékteré zakladni osobni anamnestické udaje by-
ly pfi diagnostice chorob ziskany za pomoci standard-
ni antropologické analyzy. Antropologickym rozborem
kosternich pozistatkil byl stanoven biologicky vék stu-
dovaného jedince, pohlavi, drobné odchylky v ramci va-
riability a ve vétsiné pFipada se dala na zaklad€ robus-
ticity skeletu odhadnout také celkova télesnd
konstituce. Pfi srovnani ziskanych udaji s referencnimi
soubory zdravych i nemocnych jedincii pak bylo moz-
no vymezit pravdépodobnost vyskytu konkrétni nemo-
ci. Cela fada chorob se totiZ vyskytuje pouze v urCitém
véku nebo se jejich obraz stafim jedince méni. Piikla-
dem mohou byt stopy po metastazach nadori mékkych
tkani do kosti, které se v osteologickych souborech vy-
skytuji prevazné u jedinct vékovych kategorii maturus
a senilis (Strouhal 2004, 136). Zavislost projevili nemo-
ci na véku postizené osoby je moZno demonstrovat na-
priklad na nedostatku vitaminu D. V détském véku se
karence tohoto vitaminu projevuje kfivici s vyraznymi
deformacemi dlouhych kosti konéetin, v dospélosti zpl-
sobuje osteomalacii se znaénou osteoporozou a jen ne-
napadnymi tvarovymi kostnimi zménami (Horackova
2004, 148-151). V jinych pripadech miZe vyskyt uréité
choroby pievazovat u jednoho z pohlavi, napfiklad
frontalni interni hyperostoza (hrbolovité utvary na vni-
tini strané Supiny kosti éelni) byva zaznamendana pfe-
vazné u Zen vyssiho véku (Thurzo a kol. 2002, 110).

V antropologii bézné provadény odhad télesné
vySky miiZe pii extrémnich hodnotach vést k podezieni
na nékterou z metabolickych nebo endokrinnich cho-
rob, napfiklad pfi nadmérné télesné vySce je moino
uvazovat o obfim vzristu (gigantismu) z nadprodukce
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84 cm

Obr. 1. Skelet dospélého jedince trpasli¢iho vzristu s téles-
nou vyskou 84 cm - nanismus. (Anatomické mu-
zeum profesora Karla Zlabka v Brné, foto Stanislava
Bartova).

Fig. 1. A skeleton of an adult dwarf individual (body heigh
84 cm - nanismus). (The professor Karel Zlibek
Museum of Anatomy in Brno, photo by Stanislava
Bdrtova).

somatotropniho hormonu pfednim lalokem hypofyzy
nebo pfi télesné vysce pod 130 cm se miZe jednat o tr-
pasli¢i vzrast (nanismus) pfi nedostatku riistového hor-
monu ¢i nékteré z vrozenych geneticky podminénych
malformaci (obr. 1). K diagnostice jednotlivych nemo-
ci mohou pfispét rovnéZ informace o celkové robusti-
cité studovaného skeletu, protoZe nékteré choroby po-
stihuji ¢astéji jedince s typickou télesnou konstituci. Na
zakladé klinickych zkuSenosti je znamy uzky vztah me-
Zi ,habitus asthenicus” (enormné hubenou postavou)
a tuberkulozou.

Pfi bézném lékarském vySetfeni jsou soucasti
anamnézy otazky zaméfené na vSechny pfedchozi pro-
délané choroby. V tomto sméru mohou byt zdrojem in-
formaci ve znaéné omezené mife také znamky ,nespe-
cifickych” projevli stresu na kostrach. Pod timto
ozna¢enim byvaji v paleopatologické literatufe popiso-
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Obr. 2. Nespecifickym pfiznakem zavazné choroby pro-
délané v dobé vyvoje chrupu je zubni hypoplazie.
(A 1843 e, Hibitov na Malé Nové v Brné, foto Stani-
slava Bartova).

Fig. 2. Hypoplasia as a nespeciphic symptom of serious disease
passed in time of a dentition development.

vany zmény vyvolané chorobami nejriiznéjsi etiologie,
jejichz diisledkem je zpomaleni nebo porucha metabo-
lismu mineralizace kosti a zubt. Patfi k nim napfiklad
Harrisovy linie, coZ jsou diskrétni, horizontalné orien-
tované sklerotické linie v metafyzach dlouhych kosti
konéetin (Horackova 2004, 164-165). Tyto linie jsou
patrné na rentgenovych snimcich. Pfi¢inou vzniku Har-
risovych linii je uvddén urychleny rist kostnich trdmct
a jejich zahusténi, které nasleduje po obdobi zpomale-
ni nebo zastavy ristu kosti v obdobi zatéZe (hlad, nad-
mérna télesna namaha, uraz, infekc¢ni choroba).

Pfitomnost Harrisovych linii proto vypovida o proziti
néjaké vyznamné zatézové situace, ktera zasahla do cel-
kového metabolismu organismu, avSak pouze na jejich
zakladé nelze urcit diagnozu.

K nespecifickym projeviim ptisobeni stresu na
organismus v détském véku, spojeném s poruchou me-
tabolismu vapniku a fosforu, byva fazena také hypopla-
zie zubni skloviny, pfipadné dentinu. Korunky postize-
nych zubl byvaji rozbrazdény jamkami a pfiénymi
ryhami, nékdy tvaru prstence. V misté defektu se na-
chazi zlutohnédé zbarveni. U tézsich forem mohou byt
napadné vyrazné anomalie tvaru zubnich korunek (obr.
2). Hypoplazie vznika nejéastéji jako nasledek hore-
énatych stavii nejriiznéjsi etiologie, prijmovych one-
mocnéni spojenych se ztratou tekutin, poruch zasobeni
organismu vitaminy (zejména vitaminu D - kfivice) ne-
bo se vyskytuji u endokrinopatii (napfiklad u hypo-
funkce pfistitnych télisek). V nékterych piipadech, ze-
jména u linealni hypoplazie zubni skloviny, Ize podle
lokalizace a rozsahu hypoplastickych zmén pomérné
presné odhadnout dobu vzniku a délku trvani one-
mocnéni (Rozkovcova 1982, 1933). Jednoznaéné sta-
noveni diagnozy choroby, ktera hypoplazii zubni sklo-
viny zplsobila, je v3ak vétsinou velmi obtizné. Je
moZné pouze tehdy, pokud je na studované kostre
pfitomen néktery jiny, specifict&jsi chorobny priznak.
Napfiklad u kfivice je mozné na lebce objevit, vedle
dentalnich stigmat, vyrazné ¢elni a temenni hrboly, pri-
¢éemz lebka nabyva typického tyfhranného tvaru (ca-
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Obr. 3. Celkovy prehled nemocnych cholerou za epidemie v roce 1849 v Brné (Beer 1850, pfiloha C).
Fig. 3. An owerviev of patients with cholera during the plaque in Brno, 1849 (Beer 1850, supplement C).



put quadratum). Dlouhé kosti kon¢etin mohou mit ob-
loukovité prohnuté diafyzy s kyjovité rozSifenymi me-
tafyzarnimi konci. Casty je vyskyt zlomenin, deformit
panve nebo miZe vznikat - v disledku vyboceni patefe
(skoliozy), utlumu ristu zatéZovanéjsich dolnich ko-
ncetin a nerovnomérnych deformit dlouhych konceti-
novych kosti - disproporciondlni trpaslictvi, takzvana
rachiticka nanosomie (Horackova 2004, 148). Hypo-
plazie zubni skloviny se vyskytuje také u vrozené pozd-
ni syfilis, kdy se diagnostika muZe opirat o charakteris-
tické zmény tvaru zubl. PostiZzené horni fezaky
(takzvané Hutchinsonovy zuby), mohou mit kratsi ko-
runky soudkovitého tvaru s polomésicité vykrojenymi
kousacimi hranami. Zmény mtze vykazovat i prvni sto-
licka, ktera ma korunku atrofickou po obvodu kousaci
plochy, smérem ke krcku se korunka zuZuje a jeji hr-
bolky jsou nevyvinuté. Byva pfirovnavana k nerozvinu-
tému raZzovému poupéti (Vargova 2004, 108).

K nespecifickym projeviim stresu lze poéitat
také porotické zmény na stropu o¢nice nazyvané cribra
orbitalia, i kdyzZ jejich etiologie je dosud nejasnd. V sou-
casnosti prevlada nazor (Aufderheide / Rodriquez Mar-
tin 1998, 348-351), Ze cribra orbitalia vznikaji jako du-
sledek anemie, pravdépodobné z poruchy vyZivy. Mlze
se jednat o hypovitaminozu C, deficienci Zeleza v po-
travé ¢i malabsorpci Zeleza v dusledku stfevnich one-
mocnéni.

Anamnéza rodinna

Nezbytnou soucasti anamnézy je mimo jiné
i sledovani vyskytu dédicnych chorob u pokrevnich
pribuznych vysetfovaného jedince. V paleopatologii je
mozZno zjistovat potfebna data pouze studiem rodo-
kment. Z tohoto diivodu lze nepfimou rodinnou ana-
mnézu zjistit vétsinou pouze u historicky vyznamnych
osobnosti, o jejichZz rodinnych pfislunicich se zacho-
valy pisemné doklady. Napriklad z osobni korespon-
dence Karla stariiho ze Zerotina vyplynulo, Ze trpél
dnou. Pii identifikaci jeho lebky pfispélo proto zvysené
mnozstvi uratu, zjisténé chemickym rozborem kostnich
vzorki, k odliseni jeho kosternich pozustatkl od kosti
jedinctl pohfbenych v rodinné hrobce Zerotinti v Blu-
doveé (Horackova / Vargova 1997, 201-207, Knoz 1997,
209-258). U neznamych jedincii z pohfebist bez
presné identifikace osob uloZenych v jednotlivych hro-
bovych jamach je rodinna anamnéza nahrazovana ana-
mnézou populaéni. Cenné informace o nejfrekvento-
vanéjSich chorobach mohou byt ziskany studiem
kronik, matrik, povinnych zdravotnickych hlaseni
z cisarsko-kralovskych verejnych nemocnic a podobné.
Prikladem muze byt hlaseni o epidemii cholery v Brné
z roku 1849 (obr. 3) nebo prehled chorob lécenych
v Nemocnici Milosrdnych bratii v Brné z roku 1896
(obr. 4).
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Pfoniad

nemoci v nemoenici milosedngeh bratfi

v Brnég, Videﬁéké ulice éis. 7,
v roce 1896,

88 vyskytnuvdich, jich vyeledkfi a domova
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Kted

bez rozdifu naboZenstyi, nérodnosti a stavu prijmuti, 1éceni a oSetFovdni hyli

Dodatek:

Kratky ptehled pasobeni jednotlivich nemocnic
milosrdnych bratfi

rakousko-ceské radové provincie.

BRNO.
Nikladem konventn, — Tiskem V. Burkarta.
o 1807, g

Obr. 4. Prehled chorob lécenych v Nemocnici Milosrdnych
bratfi v Brné z roku 1896 (Brucker 1897, 1)

Fig. 4. An owerviev of treated diseases in Charitable Brethren
Hospital in Brno, 1896 (Brucker 1897, 1).

Anamnéza nynéjSiho onemocnéni

Pii ziskavani anamnestickych udaji o nale-
zeném onemocnéni je nutno vychazet predevsim z cha-
rakteru a stupné vyvoje patologickych zmeén. K odhale-
ni onemocnéni u jednotlivce mohou vyznamnou mérou
prispét také informace o zdravotnim stavu i Zivotnich
podminkach celé populace. Pfinasi napfiklad dilezité
udaje o bézné uzivanych nastrojich denni potieby. Vy-
znamné jsou rovnéz informace o druhu zbrani, jimiz
byly vedeny v ur¢itém historickém obdobi valecné kon-
flikty. K nejstar§im zbranim nalezely luky a lovecka ko-
pi, jejichz pouzivani bylo postupné vytlaceno zavede-
nim samostfili neboli kusi. Ve stredovéku byla
nejtypictéjsi zbrani péchoty sudlice ¢i halapartna. Ka-
zdy vojak mél mec¢ nebo savli. V 16. stoleti se ve vojsku
vyskytovala zvlastni kategorie lancknechtd, ktefi bojo-
vali tézkymi a dlouhymi obouru¢nimi meci. Vznik pal-
nych zbrani v Evropé je datovan do poloviny 14. stole-
ti, kdy jiz byly znamé také v ceskych zemich.
V husitskych valkach se pouzivaly zejména pistaly
a hakovnice, pozdéji byly nahrazovany modernéjsimi
palnymi zbranémi (musketami, arkebuzy, puskami
s kresadlovym a od roku 1805 i s perkusnim zamkem).
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K obrané i dobyvani mést prispivaly od pocatku 15. sto-
leti déla. Podle druhu pouzité zbrané se tedy v jednot-
livych historickych obdobi méni i charakter poranéni,
které zplsobily. Napfiklad stfelna poranéni vytvari na
skeletu obvykle tfistivé zlomeniny kosti s fadou drob-
nych ulomki. Tento druh fraktur byl nalezen v hro-
madnych hrobech vojakt padlych v napoleonskych bit-
vach u Slavkova v roce 1805 (Horackova / Vargova
1999, 5-13) a u Znojma v roce 1809 (Kovarnik / Ho-
rackova / Vargova [/ Mucha / Vachunkova 2006,
313-328). Charakter vale¢nych poranéni mohla do jis-
té miry ovlivnit také ochranna vyzbroj, kterou se lidé
proti pisobeni zbrani branili. Vzhled vystroje ovlivio-
vala fada faktori: dobovy zpusob boje, pouzivané
zbrané, materidl, z néhoz se vyzbroj vyrabéla a techno-
logie jeho zpracovani. Diulezitou ulohu hraly lokalni
a dobové tradice, moda i socialni postaveni jedince. Za
mozna valeéna poranéni lze pokladat fraktury kostréni
kosti, které obvykle vznikaly pfi boji jezdectva s pésaky,
kdy byl jezdec pésakem strzen z koné na zem. Pomérné
castym zranénim jezdclti na koni byly také urazy na
predni strané stehna, protozZe tato oblast byvala vyzbro-
ji malo chranéna (Horackova / Vargova 2006,
283-288).

Soucasti anamnézy studovaného onemocnéni
jsou rovnéz poznatky o jeho dosavadni lécbé. Vzhle-
dem k tomu, Ze se v paleopatologii jedna o nepfimou
anamnézu, je treba vzdy vychdazet ze znalosti o urovni
zdravotni péce a odbornych znalosti zdravotnického
personalu v dané lokalité, o urovni védeckych poznat-
kii v mediciné a lééebnych moznosti v urcité historické
etapé. Na zakladé téchto znalosti je pak moZno cilené
patrat na zkoumanych skeletech po znamkach béiné
pouzivanych lécebnych zakroki. Napfiklad u otvor
v lebce ¢i na fragmentech dlouhych kosti konéetin se
hledaji stopy po trepanacnich nebo amputacnich na-
strojich. Z tohoto hlediska byl zajimavy nalez v hro-
madné hrobové jamé u Jifikovic, kde byly pohibeni vo-
jaci padli v bitvé u Slavkova v roce 1805. Mezi
kosternimi pozistatky byly objeveny tfi dlouhé kosti ko-
néetin se stopami po amputaci. Podle zptisobu prove-
deni amputaci (na feznych plochach byly zfetelné sto-
py po pilce) bylo ve vSech trech pripadech evidentni, ze
se jednalo o lécebné zakroky, nikoliv o amputaci se-
¢nou zbrani pfi boji, z trestu nebo kultovnich divodu.
U jednoho z pripadi byla amputovana dolni koncetina
dospélého muze asi v poloviné délky pravé stehenni
kosti, kde na centralnim pahylu nebyly nalezeny znam-
ky hojeni a muz tedy zakrok evidentné neprezil. K dal-
§im naleziim patfily dva periferni pahyly holennich kos-
ti, které byly do jamy po skoncené amputaci odhozeny.
Na zakladé skutecnosti uvedenych v literarnich prame-
nech bylo také mozno vyslovit domnénku, ze amputa-
ce provedl pfimo na bojisti nebo v polnim lazaretu hlav-
ni chirurg napoleonské armady Jean Dominique

Larrey (1766-1842) nebo néktery z jeho podfizenych
zdravotnikti. Larrey proslul zrucnosti a rychlosti pfi
provadéni amputaci, vysokym procentem osetfovanych
vojaki, ktefi zakrok pfezili, a prosazovanim spravnych
indikaci k amputaci. Mimo jiné se zaslouzil o zavedeni
polnich létajicich ambulanci ve francouzské armadé
a oSetfovani zranénych vojakd pfimo na bojisti (Ho-
rackova / Vargova 1999, 5-13).

V nékterych pfipadech mize daldi zajimavé in-
formace o 1é¢bé sledovaného onemocnéni poskytnout
chemicky prikaz tehdy uzivanych 1é¢iv. Napfiklad
Vicek (1989, 7-58) prokazal pfitomnost rtuti v kost-
nich vzorcich z holenni kosti s vyraznymi znamkami
chronické syfilitické osteomyelitidy. Rtut se totiz od
konce 15. stoleti az do zacatku 20. stoleti vieobecné
bézné pouzivala k 1€cbé syfilis, nejCastéji ve formé mas-
ti nebo sublimatu.

Neékdy mohou slouZit jako zdroj informaci také
ikonografické prameny, ve kterych je tfeba patrat po
morfologickych zménach typickych pro uréité choroby.
Kvalitni portréty studovanych osobnosti nebo jejich so-
chy mnohdy evidentné vyobrazuji charakteristické cho-
robné priznaky. Napfiklad na rodinném sousosi, vysta-
veném v Egyptském muzeu v Kahife (malovany
vapenec, Giza, 4. nebo €asna 5. dynastie), je znazornén
achondroplasticky trpaslik Seneb se svou normalné
vzrostlou Zenou a jejich dvéma détmi (Strouhal 1994,
246). Pti vyhodnocovani nalez( je véak nezbytné nutné
znat nejen prubéh vsech stadii nemoci, ale i formu pro-
jeva ovlivnénych zplsobem jejich 1é€by (obr. 5).

Anamnéza pracovni a socialni

Dalsi ¢asti anamnézy je vyhledavani vSech zjis-
titelnych rizikovych faktort, které jsou v kauzalni spo-
jitosti se sledovanou nemoci. K témto faktorim patii
predevsim profesionalni zatéz (takzvana pracovni ana-
mnéza). Spektrum chorob bude rozdilné u venkovské-
ho a méstského obyvatelstva. Na venkové byvaji mno-
hem frekventovanéjsimi nemocemi antropozoonosy
- nemoci pienosné na lidi ze zvitat (v minulosti to byl
napiiklad antrax, vozhfivka, tularémie a podobné),
dale také parazitarni nemoci a obcas se pii drobnych
poranénich u polnich praci vyskytne mykoza. V odleh-
lejsich a uzaviengjSich vesnicich Zily zpravidla méné
pocetné skupiny obyvatel, mezi nimiZ byvaly ¢etnéjsi
pribuzenskeé snatky. Misty byl proto na venkové zazna-
menan vyssi vyskyt geneticky podminénych vrozenych
malformaci. Méstské obyvatelstvo, na rozdil od venko-
vanu, bylo podstatné vice ohrozeno infekénimi choro-
bami, zejména tuberkuldézou. Jejimu Sifeni prispival
rozvoj pramyslu spojeny s budovanim manufaktur a to-
varen, s prilivem nemajetného venkovského obyvatel-
stva do mést a jeho kumulace v preplnénych chudin-
skych priméstskych ctvrtich. Ve méstech byval také
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Obr. 5. Nakresy z uéebnice chirurgie z konce 19. stoleti znazornuji morfologické zmény typické pro choroby pred objevem an-
tibiotik a zavedenim dalsich uéinnych lééebnych postup(i: a) sedlovity nos - jeden z charakteristickych projevi terciar-
niho stadia syphilis; b) zborceni nékolika obratld a vytvofeni typického hrbu (gibbus) - konecné stadium tuberkuloz-
niho postiZeni pitefe (Pottova choroba); ¢) poloha hlavy pfi postizeni kréniho svalstva - torticollis; d) napadné velka
hlava ditéte pfi poruse cirkulace mozkomisniho moku - hydrocephalus. (Tillmanns 1896, a: 241, b: 707, ¢: 136, d: 435).

Fig. 5. Drawings from a textbook of the end of 19. century - mophological changes typical for the diseases treated before discovery
of antibiotics and other practical medical methods: a) a saddle nose - one of the characteristic manifestation of terciary stage
of syphilis; b) collapse of some vertebrae and formation of a typical hump (gibbus); c) position of a head with infliction of
cervical muscles - torticollis; d) a child with extremely large head due to an infliction of cerebro-spinal liquor circulation -
hydrocephalus. (Tillmanns 1896, a: 241, b: 707, c: 136, d: 435).

¢ilejsi obchodni ruch, coz je opét rizikovym faktorem
v §ifeni pfenosnych nemoci. Napfiklad v Brné koncem
18. a v 19. stoleti, v dobé pfekotného rozvoje primyslu,
byla nej¢astéjsi pficinou umrti brnénskych obyvatel
pravé tuberkuloza, ktera se mezi nemajetnymi délniky
Zijicimi v nepfiznivych socialnich podminkach velmi
snadno §ifila (Vargova / Horackova / Mensikova 2007,
123-143). Nepfiznivé socialni podminky jsou velmi
vyznamnym rizikovym faktorem, po némz je tieba
v anamnéze patrat. Zahrnuji celou fadu okolnosti. Pre-
devsim k nim patfi celkova uroven bydleni, ktera je jina
ve velkych, vzdusnych, suchych a prostornych mistnos-
tech s malym poctem obyvatel a jind v pfeplnénych,
vlhkych a tmavych prostorach.

U infekénich chorob sifenych alimentarni ces-
tou jsou velmi dilezité informace o zasobovani obyva-
telstva pitnou vodou, odstrafiovani vykalil, splaskl
i pevnych odpadki. Vysoké riziko ndkazy pfedstavova-
la vZdy neupravovana pitna voda z otevienych povr-
chovych vodnich zdroji (potok, fek, rybnikf) a z jed-
notlivych studni zneéisténych prosakovanim vykall ze
Zump. S rozvojem méstskych vodovodi a Cisticek od-
padnich vod se situace podstatné zlepSila. Problema-
tické bylo vétsinou také odstranovani splaskd, vykald
a pevnych odpadku. Splasky se likvidovaly rizné. Vylé-
valy se bud’ volné v okoli bydli§té nebo do Zump, odkud
trativody prosakovaly do pudy. Pevny odpad se obvykle
vyvazel na skladky, které mohly byt opét zdrojem §ife-
ni nemoci, zejména prostfednictvim hlodavcl. Pokro-
kem bylo vybudovani méstskych kanalizaci, avsak i ty
mohly pfedstavovat nebezpeci nakazy. Napfiklad prvni
kanalizace vybudovana v centralni ¢asti mésta Brna vy-
poustéla odpadni vodu bez ¢isténi pfimo do Svratky.
Kvili ohroZeni obci lezicich podél feky Svratky do 23

kilometrt na jih od Brna bfiSnim tyfem, vydalo minis-
terstvo orby v roce 1894 nafizeni, podle néhoz mélo Br-
no své odpadni vody pied vypousténim do feky Cistit
(Symon 1950, 100-103).

Dalsim rizikovym faktorem vzniku a Sifeni ne-
moci mohly byt potraviny, proto pfi paleopatologické
anamnéze musi byt pozornost zaméfena jak na slozeni
a hodnotu potravin, tak na jejich zpusoby zpracovani,
konzumace a skladovani. Napfiklad za jednu z hlav-
nich pfic¢in znaénych rozdili v kazivosti chrupu dvou
casové i geograficky velmi blizkych slovanskych koster-
nich souborii - z Mikuléic a Josefova Ize povazovat
pravé slozeni pfijimané potravy. Slované z Josefova,
u nichZ byl stav chrupu ve vSech hlavnich ukazatelich
podstatné horsi, reprezentuji totiz typické vesnické
obyvatelstvo, na jehoz jidelnicku pfevaZovala rostlinna
potrava. Naproti tomu u zamoznych obyvatel vyznam-
ného mikuléického hradiska byla strava bohatsi o zvéfi-
nu a ryby (Stloukal / Vyhnanek 1976, 152-159, Ha-
nakova / Stloukal 1966, 3-49). Pri sledovani stravovani
zkoumané populace by mély byt zvazovany také mo-
Znosti vyskytu hypovitaminoz, z nichz se v ceskych ze-
mich v minulosti vyskytovaly zejména kurdéje (skor-
but) a kfivice (rachitis). Kurdéje byly zpusobeny
nedostatkem vitaminu C a staly se typickym one-
mocnénim pii nedostatku jidla u nemajetnych lidi,
v chudobincich, sirot¢incich, nemocnicich a kaznicich.
Hromadny vyskyt byl v téchto zafizenich zaznamenan
obvykle na jafe pfi absenci ¢erstvé zeleniny. V Cisafs-
ko-kralovské zemské trestnici v Praze byla kurdéjova
epidemie zaznamenavana opakované, napriklad v 1868
onemocnélo na jafe vice neZ 52% trestanych a o rok po-
zdéji 60% (Prokes 1868, 386, Prokes 1869, 317). Lite-
rarni prameny dokladaji existenci kurdéji také v Brné
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mezi vézni v obavané trestnici na hradé Spilberku. Jak
uvadi zprava z roku 1876, doporucil vézensky lékar po-
davat pri lécbé kurdéji trestancim kyselé zeli (Nopp
1926, 31). Nedostatecna vyziva byla také nejcastéjsi
piicinou kfivice, zejména v 19. stoleti v primyslovych
oblastech rozvinutych zemi u méstského obyvatelstva
v chudinskych ctvrtich, kde postihovala prevaznou
vetsinu déti v kojeneckém a batolecim véku (Welch /
kolektiv 2000, 143-145).

Vedle kvality konzumované potravy by mél mit
paleopatolog predstavu také o skladovani potravin
a technologii jejich zpracovani pred konzumaci. Napri-
klad Strouhal (2004, 124) upozorfioval na karcinogen-
ni vliv koufe pfi tepelném zpracovani masa na otevie-
nych ohnistich, coZ mohlo do uréité miry ovlivnit
vyskyt malignich nadort u davnych populaci. Neblahy
vliv na zdravi obyvatel mélo napfiklad také pouziti olo-
va jako konzervaéniho prostiedku. V Anglii v 18. a 19.
stoleti zpiisobila dlouhodoba konzumace olovem obo-
haceného vina hromadny vyskyt chronického zanétu
ledvin, ktery mél za nasledek poruchu vylu¢ovani uratt
a tim i vznik sekundarni dny (Steinbock 1976, 309).

Zdravotni stav jednotlivce i celé populace moh-
ly vyznamné ovlivnit také Zivotni navyky, k nimz patfi
napriklad koufeni nebo pravidelné pozivani kavy ¢i al-
koholu. V soucasnosti je totiz zcela jednoznacné potvr-
zen vysoky stupen korelace mezi koufenim a vyskytem
malignich nadorti (Horton / Hill 1979, 24).

Dalsi anamnesticka data v paleopatologii

V neposledni radé je vidy nutné v paleopatolo-
gické anaméze prihlédnout k pfirodnim podminkam.
Jiné spektrum chorob se bude vyskytovat v naSem
mirném podnebném pasmu, jiné nemoci jsou typické
pro tropy a subtropy (kde je vyssi vyskyt mykoz, para-
zitarnich onemocnéni, lepry, anemii a podobné). Cha-
rakteristicky muizZe byt i sezénni vyskyt urCitych one-
mocnéni. Samostatnou problematikou jsou Zivelné
pohromy jako jsou povodné, poZary nebo sucha spoje-
na s hladomorem. Kromé obéti, které zemiou nebo
jsou zranény piimo v prubéhu katastrofy, byvaji tyto
udalosti vzdy provazeny epidemiemi infekénich nemo-
ci. Podobny dopad jako Zivelné pohromy maji i valecné
udalosti. Vedle padlych a zranénych pfimo na bojisti
zemie po kazdém valecném konfliktu mnohonasobné
vice civilnich obyvatel v Sirokém okoli hladem a na
rychle se sifici infekéni nemoci. Vojensti odbornici pro-
to pri stanoveni celkovych ztrat na lidskych Zivotech
v urcité bitvé znasobi pocet padlych na bojisti pfislu-
Snym koeficientem, ktery byl stanoveny pro kazdé sto-
leti jiny. Napriklad pro napoleonské bitvy v 19. stoleti
plati koeficient 6, ktery vyjadiuje, Ze po ukonceni bitvy
zemrelo Sestkrat vice osob z fad civilniho obyvatelstva
nez bylo padlych v priibéhu boje (Urlanis 1963, 276).

Specifickou problematikou v paleopatologické
anamnéze je zarazeni suspekini nemoci do ¢asového
horizontu jejiho vyskytu. Tato problematika se tyka ze-
jména infekénich chorob. Napfiklad nemoc, o niz se
predpoklada, ze provazi lidstvo od samého poéatku je-
ho existence az do soucasnosti je tuberkuloza. Proka-
zatelné projevy tuberkulozy byly nalezeny na koster-
nich pozistatcich z neolitu, kdy pravdépodobné
v obdobi domestifikace hovéziho dobytka doslo k je-
jimu vétsimu rozSifeni mlékem a kontaktem s tuberku-
l6zné nemocnymi zvifaty. Ke kulminaci této choroby
vSak celosvétové doslo az na prelomu 19. a 20. stoleti,
v obdobi pfekotného rozvoje primyslové vyroby a kon-
centrace velkého mnoZstvi obyvatel do mést, coz napo-
mahalo jejimu snadnéjSimu pfenosu (Vargova / Ho-
rackova 1999, 201-205).

K velmi starym chorobam nalezi také lepra.
Z paleopatologickych studii je znamo, Ze se vyskytova-
la od 2.-1. tisicileti pred Kristem a svého nejvétsiho
rozsireni v Evropé dosédhla ve 13. stoleti. V této dobé
byla i v ¢eskych zemich provozovana cela fada lepro-
sarii, izolaénich domti pro leprézné nemocné. V po-
zdejsim obdobi u nés tato nemoc prakticky spontanné
vymizela (Strouhal / kolektiv 2002, 223-232).

Mnoho nejasnosti zistava kolem casového zara-
zeni existence syfilis. Tato nemoc se koncem 15. stoleti
(kratce po Kolumbové navratu z Ameriky roku 1493)
v podobé akutni smrtici infekce rychle Sifila Evropou
a zahy dosahla pandemického vyskytu. Po promofeni.
obyvatelstva v nasledujicim 16. stoleti se adaptovala do
podoby chronického onemocnéni. Pfedmétem diskuzi
zlstava, zda je syfilis nemoc importovana do Evropy
z amerického kontinentu nebo existovala ve Starém
svété jiz v prekolumbovské dobé a o jeji rozsifeni se po-
staraly valecné udalosti. Nevylucuje se ani africky pu-
vod nemoci, odkud se mohla nemoc rozsifit do Ameri-
ky i Evropy, kde byl jeji dalsi vyvoj ovlivnén nezavisle
na sobé odliSnymi pfirodnimi a socioekonomickymi
podminkami. Pandemie pak mohla byt disledkem pre-
nosu mutovaného druhu treponemy na vnimavé obyva-
telstvo (VIcek 1989, 7-58).

Také kolem nékterych dalSich infekénich nemo-
ci zlstava fada nejasnosti, zejména pokud nezane-
chavaji charakteristické stopy na kostech a z pise-
mnych prameni nelze s jistotou poznat, zda se jedna
praveé o sledovanou nemoc. Tyka se to hlavné moru, ne-
bot se v minulosti terminem mor oznacovala jakakoliv
epidemicka choroba. Prokazatelné jsou epidemie
dyméjového moru zaznamenany opakované od 6. sto-
leti do novovéku. Posledni evropska epidemie moru vy-
pukla v Marseille v letech 1721-1723.

Mor vystiidala v nasledujicim obdobi cholera.
Endemickou oblasti cholery je Indie, odkud se nemoc
rozsifila od pocatku 19. stoleti v Sesti pandemiich, je-
jichz zacatky jsou uvadény v letech 1817, 1826, 1846,



1864, 1883 a 1902. Ceské zemé byly zasazeny béhem
téchto pandemii tfikrat, a to za druhé, tfeti a ctvrté pan-
demie.

Jedinou infekéni chorobou, u niz lidstvo doufa,
Ze zustane do budoucna pouze predmétem paleopato-
logickych studii davnych populaci jsou pravé nestovice.
Tato nemoc se vyskytovala jiZ ve starovéku a v nasle-
dujicim obdobi si opakované ve vinach vybirala své obé-
ti. Epidemie nestovic dosahly vrcholu v 18. stoleti, kdy
podle odhadi na neStovice zemrelo asi 60 miliont lidi.
Po objeveni vakciny kravskych nesStovic v roce 1796
a zavedenim ockovani ve svétovém mertitku v nasledu-
jicich stoletich zaznamenala medicina velky uspéch
- v roce 1980 byly pravé neStovice Svétovou zdravot-
nickou organizaci oficialné prohlaseny za zcela vyhla-
zené (Vargova 2004, 115-118).

Zavér

Detailni anamnéza je pri paleopatologickém vy-
Setfeni kosternich poztstatkli tivodni ¢asti nezbytnou
ke stanoveni konecné diagnézy. Osobni anamnézu na-
hrazuje zakladni antropologické vysetfeni urcenim
véku, pohlavi, robusticity a makroskopické zkoumani
soustfedéné na znamky prodélanych chorob (nespeci-
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VYSETRENI CHRUPU PRI PALEOPATOLOGICKE ANALYZE
KOSTERNICH POZUSTATKU

Lenka Vargova / Ladislava Hordckova

Examination of teeth in paleopathological analysis of skeletal remains

Division of Medical Anthropology of the Department of Anatomy of the Faculty of Medicine, Masaryk University in
Brno, has recently performed a thorough investigation of more than 1200 skeletons or their parts coming from four Moravian
sites and dated from the 5t to the 18th century. Standard anthropological and paleopathological analysis of skeletal remains
included also detailed dental examination. The study presented below centres on the evaluation and generalization of validity
of teeth condition for skeletal remains investigations of this kind. On the basis of our own experience, we could establish three
principal aspects of evaluation of dental findings. Teeth condition is one the relevant factors that are commonly used when
determining biological age of investigated individual. On the basis of pathological changes of teeth, both local disorders (e.g.
tooth decay or periapical root cysts) and systemic diseases can be diagnosed - dental disorder is often one of the signs of
underlying disease (e.g. mulberry-shaped molars in syphilis, enamel hypoplasia in feverish infectious diseases etc.). Individual
paleopathological dental findings are the basis of comprehensive population studies that inform us about population nutrition,
lifestyle, level of dental care in given historical period, incidence of inherited orthodontic defects and so on. Interpretation of

results is however significantly limited by the condition of individual skeletal remains.

Uvod

Podrobné vySetfeni zubl je nedilnou soucasti
vsech béznych antropologickych i paleopatologickych
analyz skeletd. V poslednich nékolika desetiletich byl
navic zaznamenan i zvyseny zajem stomatologii o cel-
kové populacni studie, jejichZ cilem je sledovat stav
chrupu obyvatelstva v jednotlivych historickych obdo-
bich. Hanakova / Vyhnanek (1981, 43) ve svém piehle-
du paleopatologickych nalezii z naseho Gzemi uvadéji
téméf tii sta autort zabyvajicich se touto tématikou.
Podle Pavlikové / Bilého (1956, 74) je hlavni pfi¢inou
zvyseného zajmu o dikladné studium zubnich chorob
v celé jejich slozité problematice nebyvaly narlst one-
mocnéni chrupu u dnesniho ¢lovéka.

Na nasem pracovisti byl v poslednich letech
v ramci lékafsko-antropologického vyzkumu analyzo-
van chrup na kosternich pozistatcich vice nez 1200
jedinct z rtiznych moravskych lokalit a historickych
obdobi. Prezentované sdéleni je souhrnnym zhodnoce-
nim nasich dosavadnich zkuSenosti s vySetfovanim zu-
b, pokusem o zobecnéni ziskanych poznatkil a snahou
o vypracovani vlastniho optimalniho postupu pfi inter-
pretaci jednotlivych patologickych nalezii na chrupu.

Material a metody

Studované kosterni soubory pochazely ze &tyf
moravskych lokalit a byly datovany do riiznych historic-
kych obdobi (od 5.-19. stoleti). Celkové bylo vyhodno-
ceno témér 1200 koster nebo jejich ¢asti. Nejstarsi kos-
terni pozistatky byly nalezeny v Libivé u Bfeclavi a jsou

datovany do 5.-6. stoleti. Dale byly zkoumany kostry
velkomoravskych Slovanid z 9. a pocatku 10. stoleti
z Olomouce-Nemilan a rovnéZz kosterni kolekce ze
17.-18. stoleti z Nemocnice Milosrdnych bratfi v Brné.
Do let 1785-1883 pak spadal posledni studovany osteo-
logicky soubor ze zruSeného brnénského Méstského
hibitova na Malé Nové, dnesni Antoninské ulici v Brné.

Standardni antropologicka analyza kosternich
pozustatki byla provedena za pomoci klasickych mor-
foskopickych a antropometrickych metod, jejichZ vyéet
je zaznamenan napfiklad v praci Martina / Sallera
(1957), Knussmanna ( 1988) nebo Stloukala / kolektivu
(1999). Paleopatologické nalezy byly posuzovany pie-
vazné podle kritérii Steinbocka (1976), Hacketta
(1976), Ortnera / Putschara (1985) a rovnéz Aufderhe-
ideho / Rodriguez-Martina (1998).

Pri hodnoceni chrupu bylo zakladni vySetfovaci
metodou predevsim detailni makroskopické zkoumani,
doplnéné u nékterych nalezii rentgenologickym vyse-
trenim. Norma byla stanovena na zakladé poznatkid
Dokladala (1994), opotfebeni zubii bylo hodnoceno
podle schémat Milese (1963, 255) a Lovejoy (1985,
47). Ubytek kostni tkané zubniho lizka byl srovnavan
s Heldovym diagramem, ktery je uveden v praci Stlou-
kala a kolektivu (1999, 331). V nékterych pfipadech,
kdy bylo postizeni chrupu jen jednim ze symptomi cel-
kové nemoci, bylo nutno pouzit v diferencialni dia-
gnostice jeSté dalSich specialnich postupii (histolo-
gického a genetického vysetfeni).

U celkovych populaénich studii bylo pfi vyhod-
nocovani nalezli postupovano podobné jako v praci



Stloukala (1963, 35). Byly stanoveny dvé zakladni hod-
noty, frekvence kazii F-CE (kolik procent ze vSech le-
bek ma v celisti alespon jeden zub s kazem ¢éi intravi-
talné ztraceny zub) a intenzita kazivosti I-CE (kolik
procent z celkového poctu zubil bylo s kazem nebo in-
travitdlné ztraceno). Pro srovnani jednotlivych koster-
nich souborti bylo navic nutno pfihlédnout k nékteré-
mu z komparativnich indext, které do jisté miry
vyjadfuji stupen zachovalosti a tplnosti hodnocenych
skeletii. Byl pouzivan komparativni dentélni index CDI
(pomér mezi celkovym poctem zachovanych zubi
i prazdnych alveoli a jejich idedlnim poctem) a kompa-
rativni alveolarni index CAI (pomér mezi celkovym po-
¢tem zachovanych alveold a jejich idealnim poétem).

Vysledky a diskuse

U vsech zkoumanych kosternich souborli patfi-
lo studium chrupu k nezbytnym a znaéné pfinosnym
vySetfenim. Zuby zpravidla zlstaly zachovany i na silné
poskozenych kosternich poziistatcich, nebot jsou z vét-
§i Casti tvorené tkanémi tvrdS$imi nez je kost (zubni
sklovinou, dentinem).

Na zéakladé vlastnich zkuSenosti bylo mozno
stanovit tfi zakladni hlediska pfi posuzovani nalezi na
zubech. Hodnoceni stavu chrupu slouZi:

1) jako jedna z metod ke stanoveni odhadu biolo-
gického véku studovaného jedince

2) k diagnostice lokalnich zubnich i nékterych cel-
kovych onemocnéni

3) jako vychodisko pro vypracovani souhrnnych
populacnich studii

ad 1) Detailni analyza dentice u télesnych po-
zustatk( je v soucasnosti pokladana za nejpresnéjsi me-
todu, ktera je pouZivana k odhadu véku zkoumaného
jedince v dobé jeho umrti. To znamenad, Ze se vék od-
hadovany podle chrupu nejvice blizi skuteénému ka-
lendarnimu (chronologickému) véku, coz plati jak pro
déti, tak i pro dospélé (Dobisikova, 1999, 325).

U kosternich pozistatkli plodii a déti je stano-
veni véku jednodussi a pfesnéjsi nez u dospélych, nebot
I1ze sledovat postupny vyvoj chrupu od 5. tydne nitrod-
€loZniho Zivota aZ do jeho ukonceni, obvykle kolem 18.
roku. Vék déti urceny na zakladé vyvoje dentice (podle
doby vzniku zakladi jednotlivych docasnych i trvalych
zubt v Celistech, jejich postupné mineralizace i doby je-
jich profezavani) se nazyva zubnim vékem. Tento celo-
svétové uzivany termin poprvé vyslovil Cesky antropo-
log Matiegka v roce 1923. Problematikou vyvoje
dentice se zabyvala cela fada autort a je zminovana ve
véech zakladnich anatomickych i stomatologickych
ucebnicich, jako jsou naptiklad prace Borovanského /
kolektivu (1972, 361), Adama / kolektivu (1979, 19),
Kominka / Rozkovcové (1984, 175), Cihaka (1988, 30)
a Dokladala (1994, 73). Na zakladé nasSich zkuSenosti
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Foto 1. Rozsahlé radikularni cysty v misté kofent levych hor-
nich fezaki a Spi¢aku u 40-50 letého muze. Hibitov
na Antoninské ulici v Brné, A 812 a. Foto: Ladislava
Horackova.

Photo 1. Extensive radicular cysts at the place of left maxillar
incisors’ and canine’s roots. 40-50 years old male.
Cemetery on the Antoninskd street, Brno, A 812 a.
Photo: Ladislava Hordckovd.

Ize konstatovat, Ze pfi urCovani zubniho véku v ramci
lékatsko-antropologickych analyz je vyhodné pfihléd-
nout soubézné k poznatkiim nékolika autort. Vétsinou
se vSak zubni vék, stanoveny jednotlivymi autory podle
riznych schémat, vyrazné neliSi. Déle je nezbytné,
vZdy srovnat zubni vék s kostnim vékem, jeZ odpovida
stupni maturace détského skeletu. V pfipadech, kdy se
zubni a kostni vék shoduji, neni obvykle odhad biolo-
gického véku problémem. Pfi znaénych disproporcich
mezi obéma ziskanymi vysledky je tfeba zvazit dalsi
okolnosti. Pfedev§im je nutné patrat po nejriznéjsich
chorobnych projevech na studovaném skeletu, nebot
zmeény mineralizace a profezavani zubi mohou byt
zplusobeny metabolickymi chorobami, jako je napfiklad
kfivice, geneticky podminénymi vrozenymi syndromy,
mezi néz naleZi napfiklad dysostosis cleidocranialis ¢i
Hallermann@v-Streiffiiv syndrom (Zizka, 1994, 396)
a podobné.

U dospélych jedinct je odhad doZitého véku na
zéakladé studia kosternich pozlstatkii mnohem obtizné-
j8i nez u déti. Zakladnim kritériem pro stanoveni véku
podle dentice jsou predevsim znamky pfirozeného opo-
tfebeni zubl pfi ukusovani potravy a jejim Zvykani
v podobé postupného obrusovani Zvykacich ploch
a hran korunek (zubni abraze). Definici stupné zubni
abraze v zavislosti na véku najdeme v mnoha ucebni-
cich. Pti analyze zubl se osvéd¢ilo pouZziti podrobnych
schémat Milese (1963, 255) a Lovejoy (1985, 47),
s prihlédnutim k specifickym okolnostem jednotlivych
pripadi. Strouhal (2004, 182 ) uvadi, Ze v minulosti by-
la zubni abraze mnohem vyraznéjsi a zacinala v mla-
dsim véku nez dnes, protoze se konzumovala potrava
syrova, tuha, §patné rozmélnéna nebo nedokonale uva-
rend. Velky podil na vyS§§im stupni obrouseni zubi je
pri¢itan rovnéZ primeési prasnych zrn v mouce, které se
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Foto 2. Hluboky zubni kaz prvni dolni stolicky 30-40 letého
muZe postihujici témér celou diefovou dutinu. Hibi-
tov na Antoninské ulici v Brné, A 1838. Foto: Ladi-
slava Horackova.

Photo 2. Deep caries affected nearly all of medullar cavity of the
first mandibular molar of 30-40 years old male.
Cemetery on the Antoninskd street, Brno, A 1838.
Photo: Ladislava Hordackovd.

do ni dostavaly pfi mleti z kamennych roztérakii nebo
rotacnich kamennych mlynki.

Také pouzivani chrupu jako ,treti ruky“ pfi do-
macich aktivitach (otvirani ofecht, musli a podobné),
pri nékterych zaméstnanich nebo pfi Zivotnich navy-
cich (napfiklad koufeni dymky) mohlo vyznamné
ovlivnit opotrebeni zubl. Napfiklad u pfedvékého
¢lovéka z Pfedmosti u Pferova je zvlastni obrouseni bu-
kalni strany stolicek pokladano za nasledek noSeni ma-
Iych oblazki v dutiné ustni. Kaménky mély udajné vy-
volat vétsi salivaci a zabrafovat tak pocitim Zizné.
Neéktere i soucasné ¢ernosské kmeny pfi pfileZitosti ini-
ciaénich obfadi nebo zasnub provadi takzvané umysl-
né mutilace chrupu, kdy vedle vylamovani zubi byva
zvykem i jejich pilovani a obrusovani do uréitého tvaru,
napfiklad do tvaru ostrych hroti (Horackova 2004,
79). Vsechny tyto aktivity mohou vysledné stanoveni
véku podle dentice vyrazné zkreslit.

Malou vypovédni hodnotu pro stanoveni véku
maji nalezy stranové asymetrického opotfebeni chru-
pu. Pficiny nerovnomérného uZivani dentice jsou
riizné, obvykle je mozZno na strané s méné abradova-
nymi zuby objevit stopy po chronickych chorobnych
procesech, jako jsou napfiklad hluboké kazy zasahujici
do drenové dutiny, riizné velké cysty po periapikalnich
kofenovych abscesech, uzaviené zubni lizko po intra-
vitalni ztraté zubu.

Vyuziti standardnich postupll pfi stanoveni
véku na zakladé zubni abraze je obvykle komplikované
také v pripadech nejriznéjsich odchylek v postaveni ce-
listi a jednotlivych zub( (ortodontickych anomalii). Ty-
to odchylky mohou byt jak vrozené, tak ziskané v post-
natalnim Zivoté,

Dalsim ukazatelem dozZitého véku studovaného
jedince je ubytek kostni tkané zubnich alveolu, ktery se
postupné zvySuje s pribyvajicim vékem, jak vyjadfuje

Foto 3. Hypoplastické zmény na levém vnitfnim fezaku hor-
ni ¢elisti u 40-50 letého muze. Veseli nad Moravou,
VnM 42. Foto: Ladislava Horackova.

Photo 3. Hypoplastic changes of the left inner maxillar incisor -
40-50 years old male. Veseli nad Moravou, VaM 42.
Photo: Ladislava Horackova.

napfiklad Heldav diagram, ktery je uveden v praci
Stloukala a kolektivu (1999, 331). Pfi tomto zplsobu
urceni véku je vSak tieba pamatovat na to, Ze atrofie
kostni tkané zubniho liZzka muZe byt ovlivnéna i jinymi
faktory, zejména chorobami parodontu, které nemusi
byt na kosternich pozistatcich zjistitelné. Podezieni na
onemocnéni parodontu je mozno vyslovit v pfipadech,
kdy sniZzeny okraj zubniho lizka je vroubkovany, po-
rozni anebo jsou vytvoreny po obvodu alveold kostni
kapsy.

Za nejpresnéjsi postup pii stanoveni doZitého
véku dospélych jedincli je povazovana metoda popsana
Gustafsonem (1950, 45). Je zaloZena na histologickém
vysetfeni vybrusu zubl s naslednym vyhodnocenim
morfologickych zmén, k nimZ dochazi béhem Zivota.
K témto zakladnim ukazatelim patfi: stupefi zubni
abraze, vyska uponu gingivy, utvafeni sekundarniho
dentinu, ukladani sekundarniho cementu, rozsah re-
sorpce zubniho kofene a transparence zubniho kofene.
Stanoveni véku podle Gustafsona muizZe byt ovlivnéno
riznymi faktory, napiiklad subjektivnim pFistupem pri
hodnoceni morfologickych znakd. Z toho divodu byla
Gustafsonova metoda modifikovana fadou zahrani-
¢nich i naSich autorl, napfiklad Kilian (1975, 197),
Vicek / Mrklas (1975, 203), Pilin (1982, 1). Jak upo-
zornuji Vystréilova / Novotny (1999, 40), zadnou z do-
sud znamych modifikaci v8ak neni mozno univerzalné
pouZzit. Histologické vySetfeni chrupu je také casové i
technicky narocné a presnost odhadu véku nemusi to-
muto Usili odpovidat. Navic se jedna o metodu invaziv-
ni, ktera zcela destruuje zkoumany zub a u vzacnéjsich
nalezl je nutno zhotovit adekvétni repliku zubu.

Pri interpretaci vysledkd je nutno pfihlédnout
také ke zplsobu Zivota jednotlivych historickych popu-
laci. V optimalnim pfipadé by méla existovat moZnost
srovnani jednotlivych pfipadil s dostateéné statisticky



obsahlym referenénim souborem, vypracovanym pro
kazdou historickou epochu a lokalitu, coz je viak znac-
né problematické.

Ad 2) Zubni vySetfeni je velmi pfinosné také
pro paleopatologické studie. Chorobné zmény dentice
mohou byt bud’ znamkou mistniho postiZeni chrupu
anebo pouze jednim ze symptomi nékteré celkové ne-
moci.

Z vrozenych mistnich patologickych zmén je
mozno na chrupu zachytit anomalie: v poctu zubil (na-
piiklad oligodontie - nevyvinuti nékterého zubu, hyper-
odontie - nadpocetné zuby, zubni srostlice), velikosti
zubl (napfiklad mikrodontie - malé zuby, makrodontie
- velké zuby), tvaru zubti (napfiklad tuberculum Cara-
belli - prespocetny hrbolek na hornich stolickach),
struktury zubnich tkani (skloviny i dentinu), v postave-
ni zub(l (napfiklad protruze - korunka je sklonéna labi-
alng, retruze - korunka sklonéna oralné, retence - zub
zlstava v Celisti), Celisti a mezicelistnich vztahl (napfi-
klad gnathoschisis - rozstép horni Gelisti, prognatie - al-
veolarni vybéZzky sklonény dopiedu, progenie - zvétsena
dolni celist, occlusio aperta - otevieny skus).

Ze ziskanych nemoci se na chrupu nejcastéji vy-
skytuje zubni kaz, ktery je v soucasnosti viibec nejroz-
SifenéjSi chorobou u lidi (Urban 1976, 53). Pfi popisu
jednotlivych pfipadl je tfeba zachovavat pfedem sta-
novené schéma, coZz umozni srovnavani rozsahlejsich
populaénich studii. Ur€itym problémem pii diagnosti-
ce zubniho kazu, jak podotyka Strouhal (2004, 177),
muzZe byt odliSeni kazové dutiny od postmortalnich de-
fekt. U kazu jde o dutinu se zaoblenymi pevnymi sté-
nami, ktera mize mit hruskovity tvar s podminovanymi
okraji vchodu. Naopak defekty s rovnymi sténami
a ostrymi hranami, casto svétlejsi nez patinovany po-
vrch korunky, vznikly postmortalné.

Z dalsich stomatologickych nemoci je mozno
hodnotit vyskyt rizné velkych dutinek v alveolarnich
vybéZcich obou ¢elisti, které jsou lokalizovany obvykle
pfi kofenech zubti a mohou se otevirat na povrch kosti.
Jejich pfic¢inou je chronicky zanét v okoli kofenovych
hrotti. Infekce se do této oblasti dostane nejcastéji pre-
stupem z dutiny ustni kofenovym kandalkem zubu posti-
Zeného hlubokym zubnim kazem otevirajicim dfeno-
vou dutinu. Jak upozorfiuje Urban (1976, 102), na
zékladé soucasnych klinickych studii bylo zjisténo, ze
az v 90% ptipadi je piivodcem zanétu Streptococcus vi-
ridans, ackoliv jde obvykle o smiSenou infekci. Chro-
nicky zanét pfi hrotu kofene vyvoldva zmnozeni vaziva
a tvorbu takzvané granulaéni tkané - vznikaji periapi-
kélni zubni granulomy. Tyto utvary mohou postupovat
do okoli a rozrusovat spongiozni kost v blizkosti zub-
niho hrotu (rarefikujici granulomy), mohou se zapouz-
dfit vrstvickou vaziva a stat se v pfipadé oslabeni zdro-
jem infekce (vazivové granulomy) nebo v nich dochazi
stimulaci epitelialni tkané a zkapalnénim centra ke
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vzniku radikularnich cyst. Kofenové cysty jsou dutinky
s epitelovou vystelkou, ohrani¢ené obvykle také vazivo-
vym pouzdrem a vyplnéné tekutinou nebo plynem. Pfe-
chod mezi granulomem a cystou je plynuly; odlisit obé
struktury je ¢asto mozné pouze podle velikosti kofe-
nové dutiny, ktera u periapikalnich granulomii nepfesa-
huje 10 mm. Na rentgenovém snimku se granulom
znazorfuje jako drobné projasnéni nepravidelného ob-
rysu bez zfetelného ohraniceni, zatimco cysty se zo-
brazi v podobé projasnéni ostie ohrani¢eného hutnéj-
§im stinem (Alt / kolektiv 1998, 254). Rentgenologické
vySetfeni mizZe navic odhalit i skryté drobné dutinky po
velmi malych granulomech, které nejsou makroskopic-
ky postrehnutelné.

V diferencidlni diagnostice je nutno vzit v uvahu,
Ze postizeni zubl miiZe byt jenom jednim ze symptomil
celkového onemocnéni. Napiiklad u nemoci s poru-
chou metabolismu vapniku a fosforu je charakteristicka
hypoplazie zubni skloviny. Korunky zubti jsou rozbraz-
dény jamkami a pfiénymi ryhami, nékdy tvaru prsten-
ce. V misté defektu byva zlutohnédé zbarveni.
U tézsich forem mohou byt nipadné anomalie tvaru ko-
runky. Pro zuby postizené hypoplazii se nékdy ne-
spravné pouziva termin rachitické zuby, nebot se diive
za jejich jedinou pfic¢inu pokladala kfivice. Hypoplazie
v8ak vznikd nejcastéji jako nasledek horeénatych stavii
nejriznéjsi etiologie, prijmovych onemocnéni spoje-
nych se ztratou tekutin, poruch zasobeni organismu vi-
taminy nebo u nékterych endokrinopatii (napfiklad
u hypofunkce pfistitnych télisek). Podle lokalizace
a rozsahu hypoplastickych zmén Ize pomérné pfesné
odhadnout dobu vzniku a délku trvani onemocnéni
(Rozkovcova, 1982, 1933).

Jednoznaéné stanoveni diagnozy choroby, ktera
byla pfi€inou hypoplazie zubni skloviny, je vSak vétsi-
nou velmi obtiZné. Pouze v pfipadech, kdy jsou na ske-
letu pfitomny jesté dalsi charakteristické chorobné pfi-
znaky, lze diagndézu spolehlivé uré¢it. Napiiklad
u kfivice je mozné na lebce objevit, vedle dentalnich
stigmat (hypoplastickych defekti skloviny, opozdéné
erupce zubl, zmény sledu profezavani zubii) vyrazné
Celni a temenni hrboly, pfiéemz lebka nabyva typické-
ho ¢tyfhranného tvaru (caput quadratum). Dlouhé kos-
ti koncCetin mohou mit obloukovité prohnuté diafyzy
s kyjovité rozsifenymi metafyzarnimi konci. Casty je
vyskyt zlomenin, deformit panve nebo miZe vznikat
(v disledku vyboéeni patefe, utlumu riistu zatéZované-
jSich dolnich konéetin a jejich nerovnomérnych defor-
mit) disproporciondlni trpaslictvi, takzvana rachiticka
nanosomie (Horackova 2004, 148).

Charakteristické zmény na zubech patfi také
k ditlezitym pfiznakim vrozené pozdni syfilis. Syfilitic-
kym zanétem mohou byt poskozeny horni fezaky, vyji-
mecné také fezaky dolni (Hutchinsonovy zuby). Ko-
runky fezakl jsou kratsi nez obvykle, maji soudkovity
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tvar, kousaci hrana je polomésicité vykrojena, pfipadné
je pritomna hypoplazie zubni skloviny. Déle miiZe byt
postiZzena také prvni stolicka, kterd pak byva pfirov-
navana k nerozvinutému rizZovému poupéti. Dochazi
u ni k vyrazné atrofii korunky, zejména po obvodu kou-
saci plochy. Korunka se zuzuje od krc¢ku smérem ke
kousaci plose a jeji hrbolky jsou nevyvinuté. Mimo tyto
charakteristické priznaky mohou byt pfitomny i jiné
patologické zmény zasahujici chrup, napfiklad retence
nebo vybo€eni zubi, jejich aplazie ¢i vyrazna atrofie,
celkova hypoplazie skloviny (Vargova 2004, 108).

Samostatnou problematikou pfi hodnoceni sta-
vu chrupu jsou urazy. Pfedstavuji je pfedevdim zlome-
niny zub a Celisti, dale fraktury ostatnich kosti obli¢e-
jového skeletu, které mohou sekundarné ovliviiovat
¢innost Zvykaciho aparatu. Diagnostika zlomenin zubl
i Celisti bez znamek reparac¢niho procesu je vZdy pro-
blematicka.

Ad 3) Narist onemocnéni chrupu u dne$niho
civilizovaného ¢lovéka prinesl nebyvaly zdjem o cel-
kové populacni studie zaméfené na studium dentice
u obyvatelstva z riznych historickych obdobi. Jejich
cilem je nejen zmapovat vyskyt jednotlivych stomatolo-
gickych chorob, ale zachytit i hlavni faktory, které stav
chrupu zkoumané populace ovliviuji.

Pozornost je nejcastéji zameérena na vyskyt zub-
niho kazu. VétSina autori obvykle sleduje frekvenci ka-
z0 (F-CE, udavajici kolik procent ze viech zkoumanych
lebek ma v Celisti alespon jeden zub s kazem i intravi-
talné ztraceny zub) a intenzitu kazivosti (I-CE, ktera
uvadi u kolika procent z celkového poétu zubu byl
pritomen kaz nebo byl zub intravitalné ztracen). Pfi
srovnavani hodnot frekvence kazl a intenzity kazivosti
jednotlivych soubort je tfeba navic prihlédnout k né-
kterému z komparativnich indexi, které vyjadruji stu-
peii zachovalosti a Uplnosti hodnocenych celisti. Pfi
analyzach se nam osvédcilo uziti komparativniho den-
talniho indexu (CDI, ktery dava do poméru celkovy po-
cet zachovanych zubt a prazdnych liZek s jejich ideal-
nim poctem) a komparativniho alveolarniho indexu
(CAl, ktery dava do poméru celkovy pocet zachova-
nych alveolil, véetné zubnich lizek po intravitalnich
a postmortalnich ztratach, s jejich idealnim poctem).
Pii rozdilnych komparativnich indexech je kosterni
soubor s vy§§im indexem vice poskozen a vechny dalsi
ziskané hodnoty jsou ve skute¢nosti vyssi nez ukazuji
vypocitana Ciselna data.

Kazivost chrupu je ovlivnéna demografickym
sloZzenim zkoumanych populaénich skupin. U Zen byla
zjiSténa prokazatelné vyssi frekvence kazi i intenzita
kazivosti neZ u muzi. V publikaci Poncové / Hajka

Poznamka

(1960, 27) je u zenského pohlavi uvadéna vyssi kazi-
vost chrupu dokonce ve vSech vékovych kategoriich.
Obecné lIze tedy konstatovat, Ze ¢im je u populace niZsi
index maskulinity, tim vy$si je vyskyt zubniho kazu. Da-
15im dilezZitym faktorem ovliviiujicim rozdilnost kazi-
vosti chrupu je zplisob Zivota, zejména sloZeni pfi-
jimané potravy. Tento fakt je evidentni napiiklad pfi
srovnani stavu dentice mezi dvéma ¢asové i lokalné
blizkymi slovanskymi populacemi z Josefova (Hanako-
va [ Stloukal 1966, 3 - 49) a Mikuléic (Stloukal / Pon-
cova 1965, 346).

Pti interpretaci vysledki studia zubniho kazu je
nezbytné vzit v Gvahu rovnéz rozdilnou odolnost jed-
notlivych typt zubl viéi vzniku zubniho kazu. Nase
prace potvrdily vysledky vyzkumu Poncové / Mrklase
(1961, 430-434), z nichZ vyplyva, Ze zubni kaz se ne-
jCastéji vyskytuje na stolickach, poté sestupnou fadou
na tfenovych zubech, SpiCacich a fezacich. Intenzita
kazivosti zubli dolniho zubniho oblouku je obvykle vy-
33i neZ je tomu u hornich zubt (Urban, 1976, 69).

Z dalsich patologickych zmén na chrupu se
pfedmétem populacnich studii stavaji zanétlivé zmény,
ackoliv jejich hodnoceni je problematické. Patologicky
zménéné Celisti jsou kiehké, podlehnou destrukci dfive
neZ ostatni ¢asti skeletu a proto se obvykle v kosternich
souborech nezachovavaji. K presnéjsi diagnostice
zanétlivych zmén chrupu je nezbytné rentgenologické
vySetfeni vSech studovanych celisti.

Zavér

Zhodnoceni stavu dentice je nezbytnou soucas-
ti vSech lékarsko-antropologickych vyzkumi. V kla-
sické antropologické analyze slouzi pfi odhadu biolo-
gického véku studovaného jedince. V paleopatologii
umoznuje diagnostikovat mistni stomatologické choro-
by i néktera celkovd onemocnéni, u nichz jsou cho-
robné zmény na zubech jednim z mnoha symptomii.
Jednotlivé diagnostikované piipady se stavaji vychodis-
kem pro celkové populaéni studie (pfinasi informace
0 vyZivé obyvatelstva, zplisobu Zivota, urovni stomato-
logické péce v daném historickém obdobi, vyskytu dé-
di¢nych ortodontickych vad a podobné). Interpretace
vysledkil je vsak vidy vyrazné limitovana zachovalosti
jednotlivych kosternich pozistatkd. Vysledky mohou
byt zkresleny rovnéz vyzivou dané populace (napfiklad
nedostatkem vapniku, vitamini), zpiisobem upravy po-
travy (tvrda Ci tepelné zpracovana strava), zplisobem
Zivota (pouZzivani zubu jako pracovniho nastroje, imy-
slné mutilace zubli pfi obfadech a podobné) a patolo-
gickymi procesy mékkych tkani.

Price vznikla za podpory GACR grant &islo 206/03/1006.
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DIFERENCIALNI DIAGNOSTIKA KLOUBNICH ZMEN
NA KOSTERNICH POZUSTATCICH

Lenka Vargova / Ladislava Hordckova

Differential diagnostics of joint changes on skeletal remains

In recent years, detailed paleopathological examinations of more than 1200 skeletons or their parts from four locations

in Moravia dating from the 5t to the 18!h centuries were undertaken at the Medical Anthropology Department of the
Anatomical Institute of the Faculty of Medicine (Masaryk University in Brno). The most frequently found pathological changes
on the skeletons examined were traces of joint diseases. The principal purpose of the present study was to develop an original
optimized procedure for paleopathological diagnoses of individual cases based on hitherto gained experience and identification
of optimum classification patterns of the conditions. The results have shown that the starting point for the assessment of joint
changes are detailed macroscopic and radiologic examinations that serve to define the initial working diagnosis, on the basis of
“which a decision can be taken about the use of some other financially or technologically more demanding methods (e.g.
histological examination of bone specimens under the light or electron microscopy, DNA detection of pathogenic
microorganisms, chemical analysis, etc.). It has been found useful to classify findings with joint involvement into degenerative
productive process manifestations (arthrosis, spondylosis, DISH), rheumatoid diseases (rheumatoid arthritis, Bechterew’s
disease), infectious arthritis (non-specific pyogenic arthritis, specific - tuberculous and syphilitic arhtritis) and other joint-
damaging diseases (which may include gout, joint changes caused by psoriasis, etc.). The applicability of individual examination
procedures and interpretation of results is, however, largely limited by the degree of preservation of individual skeletal remains.

Patologické projevy v oblasti kloubi patfi k nej-
Castéj$im naleziim na kosternich pozlstatcich obyva-
telstva z ruiznych historickych etap, od pravéku az po
soucasnost. V paleopatologické literatufe je klasifikace
kloubnich zmén znaéné rozdilna a zpravidla postrada
jednotné hledisko. Vétsina autorli zvaZuje zafazeni
toho ¢i onoho kloubniho postiZeni do svého klasifikaé-
niho schématu podle ¢etnosti vyskytu v osteologickych
souborech a mozZnosti jeho diagnostiky na kosternim
materialu.

Na nasem pracovisti byla v poslednich letech
analyzovana celd rada kosternich soubord z riznych
moravskych lokalit a historickych obdobi. Prezento-
vané sdéleni je souhrnnym zhodnocenim nasich dosa-
vadnich zkusenosti s diagnostikou kloubnich zmén, je-
jich rozdélenim i diferencialni diagnostikou a pokusem
o zobecnéni ziskanych poznatk.

Material a metody

Celkové bylo vyhodnoceno témér 1200 koster
nebo jejich Gasti ze ¢ty moravskych lokalit z riznych
historickych obdobi. Nejstarsi kosterni pozistatky po-
chazely z Libivé u Bfeclavi a jsou datovany do 5.-6. sto-
leti. Dale byly zkoumany kostry velkomoravskych Slo-
vanil z 9. a pocatku 10. stoleti z Olomouce Nemilan
a rovnéz kosterni kolekce ze 17.-18. stoleti z Nemoc-
nice Milosrdnych bratfi v Brné. Do let 1785-1883 pak

spadal posledni studovany osteologicky soubor ze zru-
Seného Méstského hibitova na Malé Nové v Brné, dnes-
ni Antoninské ulici.

Pri paleopatologické diagnostice ¢asteéné na-
hrazovala anamnestické udaje standardni antropolo-
gicka analyza kosternich pozistatku za pomoci klasic-
kych morfoskopickych a antropometrickych metod,
jejichZ vycet je moZno zaznamenat v praci Martina
a Sallera (1957), Knussmanna (1988) nebo Stloukala
a kolektivu (1999, 387).

Paleopatologické nalezy byly posuzovany pfe-
vazné podle kritérii Jaffeho (1972, 924), Steinbocka
(1976, 277-315), Strouhala a Jungwirtha (1980, 61),
Hacketta (1976, 124), Zimmermanna a Kellyho
(1982), Ortnera a Putschara (1985), Iscana a Kenne-
dyho (1989), Aufderheideho a Rodriguez-Martina
(1998).

Zakladni vysetfovaci metodou paleopatologické
diagnostiky bylo predevsim detailni makroskopické
a rentgenologické zkoumani, doplnéné v indikovanych
pripadech dalsimi specialnimi metodami jako je histo-
logické vysSetfeni nebo detekce DNA Mycobacterium
tuberculosis.

Vysledky a diskuse

Chorobné zmény v oblasti kloubd byly zazna-
menany ve vSech studovanych kosternich souborech
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Obr. 1. Blok ¢tyf hrudnich obratlii dospélého jedince s mo-
hutnymi osteofyty na ventralnim okraji obratlovych
tél. Méstsky hibitov na Malé Nové v Brné, hrob ¢.
2837. Foto: Eliska Vozarova.

Fig. 1. Four thoracic vertebrae of an adult, showing massive
osteophytes on the ventral edge of the vertebrae.
Municipal cemetery at Mala Novd, Brno, grave no.
2837 Photo by: Eliska Vozdrovd.

a navic patfily k nej¢astéjsim patologickym naleziim
vibec.

Na kosternich pozistatcich vyrazné prevazo-
valy stopy po degenerativné produktivnich procesech,
a to bez ohledu na datovani koster a lokalizaci pohfe-
bisté. Zmény se vyskytovaly na patefi (spondyldza
a spondylartroza), na velkych konéetinovych kloubech
(artroza) a vzacné bylo postizeni kloubli provazeno
castenym zkostnaténim vazu a $lach (DISH).

Degenerativné produktivni zmény na patefi byly
bez obtiZi stanoveny jiz na zakladé detailniho makro-
skopického vySetfeni, pouze v nékterych spornych
pripadech byl zhotoven rentgenovy snimek. K charak-
teristickym projevim spondylozy patfily kosténé
vyrustky (osteofyty), které mély podobu bud jemnych
kosténych lemi po obvodu terminalnich plosek obrat-
lovych tél nebo vyrazné prominovaly na povrch patefe,
kdy pfi velikosti nad Smm pfipominaly papousci zo-
baky. U nejtézsiho stupné postizeni spolu osteofyty
sousednich obratlii navzajem splyvaly a vytvafely rtizné
rozsahlé obratlové bloky (obr. 1). Degenerativni zmény
postihovaly vSechny druhy obratll, avsak jejich zna-
telna pfevaha byla na dolnich krénich a dolnich beder-
nich obratlich, coz odpovida tisekiim patefe s nejvétsi
funkéni zatézi. Mezi znamky spondyl6zy jsme vétsinou
zatadili i Schmorlovy uzly. Tyto utvary mély obvykle
podobu okrouhlych nebo linearni depresi na terminal-
nich plochach obratlovych tél a zpisobil je vyhfez
rosolovitého jadra meziobratlové desticky proti obrat-
lovému télu. Spodyléza se vyskytuje obvykle v kombi-
naci se spondylartrozou, coz jsou vlastné degenerativné
produktivni zmény meziobratlovych kloubt.

Ke klasifikaci morfologickych projevii spondylozy
bylo vyuZito schéma Stloukala a Vyhnanka (1976, 125).

V pfipadé obratlovych blokii bylo tfeba provést
diferencialni diagnostiku k odlieni spondylozy od rev-

Obr. 2. Degenerativné produktivni zmény v podobé osteofy-
tickych lemi a eburnace na distalnim konci levé ste-
henni kosti dospélé Zeny. Méstsky hibitov na Malé
Nové v Brné, hrob ¢. 2837. Foto: Eliska Vozarova.

Fig. 2. Degenerative changes in the form of an osteophytic edge
and an eburnation on the distal end of left femur of
adult woman. Municipal cemetery at Mald Novd, Brno,
grave no. 2837 Photo by: Eliska Vozdrovd.

matoidniho postizeni patere (Béchtérevovy nemoci),
vrozenych synostoz obratlli a tuberkulézniho zanétu
obratli (Pottovy choroby). Zcela jednoznaénym dia-
gnostickym kritériem spondylézy oproti véem témto
chorobam je fakt, ze obratlovy blok vznika splynutim
zobakovitych osteofytl vystupujicich nad povrch obrat-
lovych tél. Vysledny kostény pruh pfipomina stékajici
vosk svice, zatimco §térbiny v misté meziobratlovych
desticek zistavaji obvykle zachovany. U ostatnich vyse
uvedenych nemoci osteofyty zcela chybi.

Cetnost vyskytu degenerativné produktivnich
zmén na patefi se v jednotlivych osteologickych soubo-
rech velmi lisila, kolisala od 59-7,1%. Jeji vy3e byla podle
naSeho nazoru zavisla predevsim na zachovalosti koster-
nich pozistatkd, proto srovnani mezi jednotlivymi kos-
ternimi kolekcemi je znacné problematické. Kostry
s kompletni sadou obratll byly totiZ nalezeny jen vzacné.

Degenerativné produktivnimi zménami byly
vedle patefe velmi casto postizeny i ostatni klouby. Je-
jich spravna diagnostika a nasledna klasifikace je také
sloZita. Nelze obvykle stanovit pfesnou hranici mezi
normou a chorobnym stavem. Degenerativné produk-
tivni proces je totiz povazovan za projev pfirozeného
starnuti pojivovych tkéani, ktery je charakterizovan
snizenou vaskularizaci vaziva, chrupavek i kosti a jejich
mensich regeneracnich schopnosti. Stupefi rozvoje to-
hoto procesu je proto pouZivan jako jedna z pomoc-
nych metod ke stanoveni biologického véku (Dobi-
sikova 1999, 235-339). Za skute¢nou chorobu Ize tedy
artrozu oznacit pouze tehdy, pokud nalezené chorobné
zmény neodpovidaji pfislusné vékové kategorii (Rejho-
lec, 1982, 1246). Pii studiu kosternich pozistatkl jsme
se proto snazili porovnat miru postiZzeni s biologickym
vékem stanovenym na zakladé klasickych kritérii.

Dalsim problémem byla volba spravného klasi-
fikacniho schématu. V nasich studiich jsme pouZivali



rozdéleni podle morfologickych znak na zakladé vlast-
niho klasifikaéniho schématu. Morfologické zmény
vsak nemusi vZdy odpovidat celkovym klinickym proje-
viim (bolestivosti a funkéni poruse), coz je tfeba zo-
hlednit pfi srovnavani paleopatologickych nalezi s vy-
sledky soucasnych klinickych vyzkumi.

Artroza se na studovanych kosternich poziistat-
cich projevovala v riiznych stupnich rozvoje. Pfi
mirném stupni se jednalo o mensi Ci vétsi osteofytické
lemy po obvodu kloubnich plosek. Makroskopicky,
a zejména pfi rentgenologickém vysetfeni, byly v sub-
chondralné ulozené vrstvé kosti nalézany rizné velké
dutiny - pseudocysty (geody). Stfedni stupen postiZeni
kloubil byl charakterizovan pfitomnosti samostatnych
osteofytli, mnohdy pifesahujicich 5mm. U pokrocilého
stadia bylo obrousenich pfilehlych artikulujicich kosti
tak znacné (obr. 2), Ze se na nich misty vytvofily zr-
cadlové lesklé plochy (eburnace) a v nékterych pfipa-
dech dochéazelo dokonce k vyrazné destrukci celych
epifyz. Nékdy lze k projeviim artrézy pfipocitat i mélké
deprese na kloubnich plochéach (osteochondritis disse-
cans), u nichZ se v§ak neda vyloucit traumaticky ptvod.

Za DISH (difuzni idiopatickou hyperostozu ske-
letu) jsme v nasi studii oznacili nalezy, u nichz vedle
mnohoéetnych artrotickych zmén byly zaznamenany
také zkostnatélé casti vazi a Slach a vétsinou i celkové
zhrubély svalovy reliéf.

Souhrnné lze tedy konstatovat, Ze pii diagnos-
tice degenerativné produktivnich onemocnéni se nam
osvédcilo postupovat podle nasledujiciho schématu:

- vyhledat projevy degenerativné produktivniho
procesu na jednotlivych kostrach a rozdélit je na
zakladé stupné morfologického vyjadfeni

- oddélit nalezy ,normalnich” degenerativné pro-
duktivnich zmén od patologickych srovnanim
stupné jejich morfologického vyjadfeni s biolo-
gickym vékem stanovenym na zakladé klasic-
kych antropologickych kritérii

- podle charakteru jednotlivych pfipadi provést
detailni diferencialni diagnostiku k upfesnéni dia-
gndzy a doplnit o potfebnd vysetfeni

- srovnat vysledky s obdobnymi studiemi s ohle-
dem na nejriznéjsi faktory
Druhou nejpocetnéjsi skupinu patologickych

kloubnich zmén pfredstavovaly rizné projevy zanétd,
a to jak specifickych (napfiklad tuberkulézni a syfili-
tick4 arthritida), tak i nespecifickych (pyogenni arthri-
tida). Jiz pfi pouhém makroskopickém vySetieni neci-
nilo rozpoznani zanétlivého procesu v oblasti kloubu
obvykle zadné potize. Presnéjsi zafazeni k jednotlivym
typim zanétu rozdélenym podle jejich pivodce vSak
nebylo v mnohych pfipadech mozné.

Nejcastéj§im nalezem byl hnisavy zanét kloubu,
ktery byl zpravidla komplikaci hnisavého zanétu kosti.
Na kloub se nakaza dostala prestupem z téla kosti. Pro
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Obr. 3. Rentgenovy snimek fragmentu distalniho konce levé
stehenni kosti dospélého muze se zanétlivymi zmé-
nami. Napadné projasnéni kostni tkané odpovida py-
ogenni dutiné. Méstsky hibitov na Malé Nové v Brné,
hrob ¢.1891. Foto: Eliska Vozarova.

Fig. 3. An x-ray of a femur fragment with inflammatory changes
(male, adult). Noticeably light bone tissue corresponds
to a pyogenic cavity. Municipal cemetery at Mala Novd,
Brno, grave no. 1891. Photo by: Eliska Vozdrovd.

hnisavy zanét kloubu byly charakteristické zcela defor-
mované kloubni plochy, stopy po pyogennich dutinach
s kloakami (obr. 3). Nékdy byly nalezeny i okrsky odu-
mfelé kostni tkané - sekvestry anebo dokonce doslo,
v disledku vazivové premény a nasledné osifikace gra-
nulaéni tkané uvnitf kloubni §térbiny, k uplnému zne-
hybnéni kloubu - ankyl6ze. Stanoveni plivodce zanétu
je prozatim v paleopatologii problematické, podle sou-
¢asnych klinickych studii se predpoklada, ze jimi jsou
zejména stafylokoky a streptokoky (Pazderka, 1982,
579).

Problematika diagnostiky zanétlivych zmén na
kosternich pozistatcich u specifickych zanéta byla de-
tailné diskutovana v nasich publikacich z pfedchozich
let. Tuberkul6znimu zéanétu kloubu byla vénovana po-
zornost ve sdéleni Vargové, Horackové a Langové
(2003, 285), diagnostikou syfilis a lepry se zabyvala
prace Vargové a Horackové (2004, 287). Pro uplnost
lze uvést, Ze tuberkulozni artritida byva obvykle ome-
zena pouze na jediny kloub. Nejcastéji je zasazen kloub
kycelni a kolenni, méné ¢asto rameno a loket a vzacnéji
(u takzvané spina ventosa) i spojeni karpalnich a tar-
zalnich kosti. Pro tuberkul6zni postiZzeni kloubu je cha-
rakteristicky mensi stupei kostni novotvorby nez je
tomu u jinych typi zanétd. Destrukce je nejvétsi po ob-
vodu kloubni plochy, mimo oblast zatizenou tlakem
protilehlé kosti. V pokroéilém stadiu zanétu muze dojit
k uplné kostni ankyloze. Jen velmi zfidka jsou vytvo-
reny sekvestry, které zaujimaji velké useky protilehlych
kloubnich ploch a oznacuji se proto jako ,,libajici se se-
kvestry“. Vysokou vypovédni hodnotu pfi diagnostice
tuberkulozniho zanétu kloubu ma prikaz fragmentd
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Obr. 4. Znamky syfilitické artritidy obou loketnich kloubt
dospélého muze vékové kategorie adultus. Méstsky
hibitov na Malé Nové v Brné, hrob ¢. 845. Foto: Eli-
ska Vozarova.

Fig. 4. Signs of syphilitic arthritis in both elbow joints of an
adult male. Municipal cemetery at Mald Novd, Brno,
grave no. 845. Photo by: Eliska Vozdrovd.

DNA Mpycobacterium tuberculosis v kostnich vzorcich.
U syfilis se s postiZenim kloubll setkavame

vzacné. Kloub je zpravidla infikovan Sifenim zanétu

z okolnich struktur kosti. Nejcastéji je zasazen kolenni

kloub, dale sestupnou fadou nésleduje loket, hlezenni

kloub, rameno a zapéstni klouby. Syfiliticka artritida
méa velmi pestry obraz, ktery je zavisly na charakteru

a rozsahu zanétlivych zmén. Pokud dochazi nejprve

k postupné destrukei kloubnich chrupavek chronickym

procesem, mohou vznikat stejné kloubni zmény jako

u deformacni artrozy, a to vétsi ¢i mensi kosténé lemy

po obvodu kloubnich ploch, osteofyty, eburnace. Pfi

gummatozni destrukci ve stadiu hojeni mizZe celkovy
obraz pripominat chronicky hnisavy zanét kloubu (obr.

4). V pokrocilych pfipadech neni vyjimkou ani uplna

kloubni ankyloza.

Zvlastni skupinu kloubniho poskozeni predsta-
vuji zmény provazejici neurosyfilis. Takzvané Charco-
tovy klouby u tabes dorsalis nepredstavuji kloubni
postiZeni pfimym plsobenim patogenniho mikroorga-
nismu na pohybovy aparat, ale jsou trofickymi zmé-
nami v disledku jejich porusené kloubni inervace. Di-
ferencialni diagnostika oproti deformacni artroze je
v téchto pfipadech velmi obtiZna. Snad jen stopy po
zlomeninach, které jsou pfi absenci ochrannych boles-
tivych stimull ¢astéjsi, mohou byt nejistou znamkou sy-
filis.

Na zakladé naSich zkuSenosti jsme dospéli
k nazoru, Ze nelze, vzhledem k absenci jednoznacénych
morfologickych znakii, jen na zakladé makrosko-
pického a rentgenologického vySetfeni patologicky
zménéného kloubu syfilitickou artritidu diagnostikovat.

Obr. 5. Srst v pravém kfiZokyCelnim kloubu dospélého
muZe jako pfiklad pocatku Bechtérevovy choroby.
Meéstsky hrbitov na Malé Nové v Brné, hrob ¢. 2802.
Foto: Eliska Vozarova.

Fig. 5. Ankylosis in the right hip joint of an adult man; an
example of Bechterew’s disease in early stages.
Municipal cemetery at Mald Novd, Brno, grave no.
2802. Photo by: Eliska Vozdrovd.

Vidy je tfeba k potvrzeni diagnozy patrat po dalsich
projevech kostni syfilis, ke kterym patfi napfiklad de-
strukce nosni a patrové krajiny, hvézdicovité jizvy na
plochych kostech klenby lebni, morusovité molary, pe-
riostitida, osteomyelitida nebo gummatozni loZiska
kostni destrukce na télech dlouhych kosti konéetin.

V nasi studii jsme pozornost zaméfili také na
revmatoidni onemocnéni, mezi néz je fazena revma-
toidni artritida a Bechtérevova nemoc.

U revmatoidni artritidy jsou zanétem postizeny
zejména kloubni chrupavky, nékdy i subchodralné ulo-
Zena vrstva kostni tkané. Deformacemi kloubnich
ploch a pritomnosti pseudocyst (geod) pfipomina cel-
kovy obraz deformacni artrozu, aviak bez osteofyti
a eburnace. Charakteristickou znamkou revmatoidniho
postiZeni jsou okrajové eroze kostni tkané po obvodu
kloubnich ploch. V kone¢ném stadiu muze dojit az
k subluxaci kloubl a k jejich uplné ankyloze. V pie-
vazné vétsiné pfipadd jsou symetricky postiZeny
drobné klouby obou rukou, zejména metakarpofalangea-
Ini klouby. Méné casto mlzZe byt revmatickym proce-
sem zasazena i noha, coz je oznaCovano jako ,,revma-
tickd noha“. Jen vzacné revmatoidni zanét postihne
velké koncetinové klouby (loket, rameno, koleno) nebo
Celistni kloub.

Bechtérevova nemoc je pokladana za patefni lo-
kalizaci revmatoidniho zanétu. Postihuje nejprve kfizo-
kycelni klouby (obr. 5), coZ ma za nasledek jejich upl-
nou ankylozu. Cely proces pak postupuje z kfiZové
oblasti vzestupné na celou patef anebo jeji vétsi ¢ast.



Zanétlivé zmény se objevi v intervertebralnich a vétsi-
nou také v kostovertebralnich kloubech. Dochazi k po-
stupné osifikaci jak dlouhych vazi patefe podél obrat-
lovych tél, tak také kratkych vazii mezi obratlovymi
vybézky a oblouky. Souc¢asné osifikuji fibrézni prstence
meziobratlovych plotének. V koneéném stadiu nemoci
vznika uplna ankyloza patefe v podobé takzvané ,,bam-
busové tyée”. Vétsinou je cela ztuhla patef vyrazné ky-
foticky ohnuta s vrcholem zakfiveni mezi Sestym aZ os-
mym hrudnim obratlem.

Pfi analyze nami zkoumanych kosternich po-
zhstatki byly sice v nékolika pfipadech mozné stopy po
revmatoidnim zanétu nalezeny, ale zcela jednoznaéné
se tuto diagnozu nepodafilo potvrdit. Spolehliva dia-
gnostika revmatoidniho onemocnéni na kostrach je to-
tiZ mozZna pouze v pokro€ilém stadiu choroby, kdy jsou
vyrazné vyjadfeny typické pfiznaky. U revmatoidni art-
ritidy za né€ pokladame symetrickou ankyldzu kostry ru-
kou nebo nohou a u Bechtérevovy nemoci patef v po-
dobé ,,bambusové tyce“.

K dalsim kloubnim nemocem, o kterych bylo
nutno pfi diferencialni diagnostice uvazovat, patfila
dna. Pro dnu je typické ukladani krystalkd moéanu
sodného v podobé tak zvanych tofii ve viech struktu-
rach Kloubu, v epifyzach kosti i okolnich slachach. Kry-
stalky uratd pak mohou provokovat zanétlivy proces.
Zasazen muZe byt jakykoliv kloub v téle, nejcastéji
klouby dolni koncetiny. Vyjimeéné neni ani soucasné
postizeni vétsiho poctu kloubti. Na kosternich pozis-
tatcich se v misté depozit uratovych krystalil nachazeji
lytick4 loZiska ostfe ohraniCena sklerotickym lemem,
kterd jsou umisténa obvykle na epifyzach v blizkosti
kloubu. V okoli loziska miiZe také byt pfitomna perios-
talni kostni novotvorba, takze je lytické loZisko opa-
treno pfevislym okrajem nebo jsou pfitomny hrotnaté
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vybézky nazyvané ,.dnavé trny”. Popsané chorobné
zmény typické pro dnu jsou viak velmi Gasto prekryty
priznaky sekundarni deformacni artrozy, ktera se roz-
viji v pokroéilém stadiu v disledku destrukce kloub-
nich chrupavek depozity uratovych krystali. Spoleh-
livé lze tedy dnu diagnostikovat pouze v téch
pfipadech, u nichZ se ze zbytkii zachovanych toffi po-
dafi chemicky prokazat pfitomnost krystalti urata.
Zaver

Na zakladé studia kosternich pozistatki vice
nez 1200 jedincl z riznych historickych obdobi byly
stanoveny hlavni principy optimalniho postupu v pa-
leopatologické diagnostice chorobnych zmén na klou-
bech a na zikladé ziskanych zkusenosti hleddna nej-
vhodnéjsiho klasifikaéni schémata pro zafazeni tohoto
druhu nalezti. Vysledky ukazuji, Ze pfi hodnoceni
kloubnich zmén je vychodiskem podrobné makrosko-
pické a rentgenologické vySetfeni ke stanoveni poéate-
Cni pracovni diagndzy, na jejimZ zakladé se pak indivi-
dudlné zvazuje pouZiti dalich finanéné i technicky
nérocnéjsich metod (histologické vysetfeni kostnich
vzorkil ve svételném i elektronovém mikroskopu, de-
tekce DNA patogenniho mikroorganismu, chemicka
analyza a podobné). Nalezy s postizenim kloubi je pak
vhodné rozdélit na projevy degenerativné produktiv-
niho procesu (artrézu, spondylozu, DISH), revmato-
idni onemocnéni (revmatoidni artritidu, Bechtérevovu
nemoc), infekéni artritidy (nespecifické pyogenni artri-
tidy, specifické artritidy - tuberkulozni a syfilitické)
a dalsi nemoci poskozujici klouby (mezi néz lze zahr-
nout napfiklad dnu, kloubni zmény u lupénky apod.).
PouZitelnost vySetfovacich postupii i interpretace vy-
sledkil je v8ak vyrazng limitovana zachovalosti jednot-
livych kosternich pozistatki.

Prace vznikla za podpory GACR grant Gislo 206/03/1006.
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PROBLEMATIKA DIAGNOSTIKY ZANETLIVYCH ZMEN
NA KOSTERNICH POZUSTATCICH

Lenka Vargovd / Ladislava Hordackova

Diagnostics of Inflammatory Changes on Historical Skeletons: Selected Issues

During the last couple of years the Department of Medical Anthropology, Institute of Anatomy, Faculty of Medicine
— Masaryk University in Brno has dealt with a detailed palaeopathological analysis of more than 2700 skeletons from the 5th
through 18t century A.D. The entire research focused on indications on bones of two specific inflammatory diseases, namely
syphilis and leprosy. The main purpose of the research was to develop an optimal palacopathological diagnostic procedure for
identifying these two diseases. Our results show that the evaluation of pathological changes caused by syphilis and leprosy is
severely limited by the condition of the skeleton, and that it is necessary to adopt an individualized procedure in each case.
First, it is absolutely essential to begin with a detailed macroscopic and x-ray examinations, aimed at identifying skeletons
which will subsequently undergo more expensive and technologically demanding examinations. One of the most reliable
diagnostic methods is the PCR method of detecting specific pathogenic microorganisms (Treponema pallidum or
Mycobacterium leprae). However, a negative result of the PCR test does not exclude the diseases. An application of
serological testing is being considered for detecting syphilis in future.

Uvod

Zanétliva onemocnéni, zejména infekéni cho-
roby, provazeji celé dé&jiny lidstva. VyZzddaly si v pri-
béhu staleti vice lidskych Zivoti nez vSechny valeéné
konflikty dohromady a vétsi ¢i mensi mérou zasahly
kazdou populaci. Infekéni choroby vznikaji jako vy-
sledek vzdjemného plisobeni patogenniho mikroorga-
nismu a lidského imunitniho systému a prodélavaji
béhem své existence slozity vyvoj. Jiz od Hippokrato-
vych dob se celé generace lékafa snazily popsat proje-
vy nakazlivych nemoci, objasnit jejich pfi¢iny a najit
proti nim G¢inné léky. Vysledky jejich tusili byly za-
vislé na soufasném stupni vyvoje poznani i na pfes-
nosti a ovéfitelnosti vyzkumnych metod.

Paleopatologické vyzkumy, které jsou zaméie-
ny na studium chorobnych zmén na télesnych pozi-
statcich naSich pfedki, pfinaseji pfimé doklady o pu-
sobeni infekénich nemoci na jedince i celé populace
a pfispivaji tim k pochopeni mnohotvarnosti i charak-
teru chorob. Na nasem pracovisti byla v poslednich le-
tech zkoumana celé fada kosternich soubort z riznych
historickych etap a na pomérné velkém poctu skelet
byly nalezeny zanétlivé zmény. Prezentované sdéleni
Je souhrmnym zhodnocenim na$ich dosavadnich zku-
Senosti s jejich diagnostikou a pokusem o zobecnéni
ziskanych poznatkii. Cést vysledk zaméfend na studi-
um projevi tuberkulézy byla jiz publikovidna v minu-
lém roce (Vargova / Horackova / Langova 2003, 285),
v souCasnosti jsme se vénovali pfedeviim analyze
kostnich zmén u syfilis a lepry.

Materiil a metody

V poslednich letech bylo prostudovino 3est
kosternich souborii z riznych historickych obdobi.
Nejstarsi z nich byl datovin do doby stéhovéni narodi
(5.-6. stoleti) a pochézel z Libivé u Bfeclavi. Dalgimi
zkoumanymi osteologickymi kolekcemi byly pozi-
statky slovanského obyvatelstva z Olomouce-Nemilan
(9.-10. stoleti), kostry z pohfebiité na Biskupském na-
mesti v Olomouci (12. stoleti) a kosterni pozistatky
z chrdmu svatého Petra a Pavla v Brné (ze 13.—18. sto-
leti). Nejrozsahlejsi kosterni soubory pochézely
z kostnice chraimu Nanebevzeti Panny Marie ve Kiti-
néch (13.-18. stoleti) a ze zru§eného Méstského hibi-
tova na Malé Nové, dne$ni Antoninské ulici, v Brné
(z let 1785-1883). Celkové bylo vysetieno téméf 2700
koster nebo jejich &asti.

Studium kosterniho materidlu z uvedenych loka-
lit zahrnovalo standardni antropologickou analyzu kos-
terniho souboru za pomoci klasickych morfoskopickych
a antropometrickych metod pro stanoveni zdkladnich fy-
zickych vlastnosti zkoumanych jedincti. Pohlavi jsme
stanovili podle kritérii Borovanského (1936, 16), Lotha
a Henneberga (1996, 473), Howellse (1964, 95), Pheni-
ce (1969, 297), Cerného (1971, 46), Dokladala (1978,
451) a Briizka (1991). Pfi urovani véku jsme vychézeli
z poznatkii Fleckera (1932-33, 118), Stloukala a Hana-
kové (1978, 53), Ubelakera (1987, 1254), Florkowského
a Kozlowského (1994, 71), Valloise (1937, 499)
v Résingoveé modifikaci (1977, 53), Lince (1971, 112),
Szilvassyho (1980, 609), Vicka (1980, 6), Lovejoy



Obr. 1. Lebka s typickym syfilitickym postizenim nosni
a patrové oblasti. (Kitiny, lebka K 303, foto: E. Vozirova).
Fig. 1. A skull showing typical syphilitic changes of the nose
and palate. (Krtiny, skull K 303, photo: E. Vozarova).

(1985, 47), Russella a kol. (1993, 58). Metrické a mor-
foskopické znaky byly na skeletech hodnoceny, pokud
to dovoloval stav zachovalosti, podle standardnich na-
vodi Martina a Sallera (1957) a Knussmanna (1988).
Télesna vyska byla stanovena u Zen podle tabulek Bacha
(1965, 12) a u muzu podle Breitingera (1937, 249).

Paleopatologické nalezy byly posuzovany pie-
vazné podle kritérii Moeller-Christensena (1961), Jaf-
feho (1972, 924), Steinbocka (1976, 86), Strouhala
a Jungwirtha (1980, 61), Hacketta (1976, 124) Zim-
mermanna a Kellyho (1982), Ortnera a Putschara
(1985), Iscana a Kennedyho (1989), Aufderheideho
a Rodriguez-Martina (1998, 141).

Zakladni vysetfovaci metodou paleopatologic-
ké diagnostiky bylo predev§im detailni makroskopic-
ké a rentgenologické zkouméni, doplnéné histologic-
kym vySetfenim. Vedle téchto zakladnich metod byla
v indikovanych pfipadech provedena izolace DNA
Mycobacterium leprae z postizenych kosti. Podrobnéj-
§i popis je uveden v praci Strouhala a kol. (2002, 223).

Vysledky

Stopy po syfilitické nakaze bylo mozno spoleh-
livé diagnostikovat pouze na kostech z novovekych
osteologickych souborti, a to pfedeviim na zakladé
morfoskopického a rentgenologického vysetfeni.

Na kosternich pozustatcich brnénskych obyva-
tel ze zru§eného hibitova na Malé Nové byly nalezeny
syfilitické zmény u 34 koster nebo jejich ¢asti, coz
predstavuje 3,1 % z celkového poctu viech zkouma-
nych jedinct. Z kosterni kolekce ulozené v chramu
svatého Petra a Pavla v Brné bylo mozno spolehlivé
diagnostikovat projevy syfilis jen v 5 pfipadech, coz

287

Obr. 2. Detailni pohled na nosni kosti destruované syfilitic-
kym procesem. Deprese v internasalnim §vu zpusobila vznik
typického sedlovitého nosu. (Kitiny, lebka K 303, foto: E.
Vozarova).

Fig. 2. A detailed view of nose bones damaged by the
syphilitic process. Depression in the internasal suture line
caused a typical collapsed nose. (K¥tiny, skull K 303,
photo: E. Vozarova).

reprezentuje pouze 1% ze viech zkoumanych koster.
Dalsi udaje o provedené analyze je moZzno nalézt
v praci Vargové a Horackove (1999, 185). Hodnoceni
poétu postizenych osob syfilitickou nakazou u sekun-
darné uloZenych kosti nejméné tisice jedinci z podze-
mi chramu Nanebevzeti Panny Marie ve Kitinach by-
lo, vzhledem k charakteru osteologického materialu,
byly nalezeny na 14 lebkach, coz predstavuje 2,7 % ze
vech hodnotitelnych lebek. U izolovanych dlouhych
kosti koncetin se znamkami chronického zanétlivého
procesu vsak nebylo mozno diagnozu syfilis jedno-
znaéné potvrdit nebo vyvratit. Detailné&jsi popis jedno-
tlivych piipadi poskytuje prace Horackove (1998)
a Horackové a Vargové (2001, 57).

Syfilitické zmény na skeletech mély ve vsech
sledovanych souborech podobny charakter a jsou do-
kladem jak ziskané, tak i vrozené formy nemoci. Na
lebkach zané&tlivy proces nejéastéji postihoval dutinu
nosni a tvrdé patro, coz byva v odbome¢ paleopatolo-
gické literatufe oznacovano terminem palatonasalni
destrukce. Zpravidla dochazelo k ¢aste¢nému &i upl-
nému rozpadu kosténé nosni piepazky i lateralnich
stén dutiny nosni, tvrdé patro bylo vétsinou perforova-
no. V nékterych piipadech podlehly destrukei i nosni
kustky, coz se projevilo celkovym zhroucenim zevni-
ho nosu, ktery pak nabyval typického sedlovitého tva-
ru (obr. 1, 2). Déle bylo mozno na plochych kostech
klenby lebni zaznamenat postiZzeni zpiisobené syfilitic-
kym gummatem (specifickou syfilitickou nekrézou
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Obr. 3. Hvézdicovité jizvy a rizné hluboké deprese na plo-
chych kostech klenby lebni. Typické terminalni stadium su-
chého kostizeru, tzv. caries sicca, zpusobené syfilitickym
procesem. (Kitiny, lebka K 138, foto: E. Vozarova).

Fig. 3. Star-shaped scars and depressions of varying depth
on flat bones of the skull. Typical terminal phase of caries
sicca caused by syphilis. (Krtiny, skull K 138, photo: E.
Vozdrova).

tkani), které se oznacuje jako suchy kostizer. Morfolo-
gicky obraz v jednotlivych piipadech odpovidal stup-
ni rozvoje specifického zanétu, takze bylo mozno za-
chytit pestrou skalu nalezi. Napfiklad shluk drobnych
otviirkit perforujicich pouze zevni laminu plochych
kosti lebky nebo vétsi osteolyticka loZiska pronikajici
az do dutiny lebni. Znamkou repara¢nich procest pak
byly nélezy kraterovitych depresi s uzlovitym ohrani-
¢enim okraji ¢i typické hvézdicovité jizvy (obr. 3).
Z kosti postkranialniho skeletu byly syfilitickou naka-
zou nejcastéji zasazeny holenni kosti. Chronicky za-
nétlivy proces obvykle postihl okostici, méné &asto
i hlubsi struktury kosti, ve formé rozsahlé periostitidy
¢i osteomyelitidy lokalizované predevsim na predni
hrané a medialni plose kosti. Vyrazna kostni novo-
tvorba vyvolana syfilitickym zanétem zpusobila na-
padnou zménu anatomického tvaru kosti (obr. 4, 5).
Nejvetsi morfologické zmény holennich kosti v podo-
bé znacéného zvétseni tloustky diafyz a jejich zdanli-
vého prohnuti ventralnim smérem byly zaznamenany
u piipadi kongenitalni formy syfilis, kde doslo vedle
periostitidy a osteomyelitidy soucasné i k porudeni rii-
stu. Tento stav je nazyvan terminem Savlovité tibie.
Kromé holenni kosti byla ¢asto syfilitickym procesem
zasazena 1 kost lytkova (obr. 6), méné &asto pak kost
stehenni a kli¢ni.

Kostni zmény zplisobené leprou byly diagnos-
tikovany ve studovanych osteologickych kolekcich
pouze v jediném pripadé. Na lebce 20-30 letého muZe
z kitinské kostnice byla nalezena vyrazna destrukce
oblicejoveho skeletu (obr. 7). Chronickym zanétlivym
procesem byla rozrusena témér cela dutina nosni, a to
jak nosni pfepazka, tak i lateralni stény. Stopy zdnétu
nesla i dérovana ploténka ¢ichové kosti na stropu du-

holenni  kost

Obr. 4. Leva dospélého  jedince
s charakteristickou lokalizaci syfilitickych zanétlivych zmén
na medialni ploSe a pfedni hrané diafyzy. (Brno -
Antoninska ulice, hrob A 810, foto: E. Vozirova).

Fig. 4. Left tibia of an adult with typical syphilitic
inflammatory changes on the medial part and the front edge
of diaphysis. (Brno - Antoninska Street, Grave A 810, photo:
E. Vozarova).

tiny nosni a bylo rovnéz perforovano i tvrdé patro. Pro
leprézni postiZzeni svédcila predevsim destrukce alveo-
larnich vybézki hornich Celisti s intravitalni ztrdtou
prvnich fezékii. Ubytek kostni tkané byl pomémé
znacny, ale vzhledem ke zfetelné kostni novotvorbé
zitstal povrch defekti pokryty souvislou vrstvickou
kortikalis. Na okrajich apertura piriformis byl dokon-
ce v dusledku reparacnich procesti vytvofen mimé
prominujici val. V tomto pfipadé byla diagnostika lep-
ry stanovena, vedle klasickych morfoskopickych
a rentgenologickych postupii, také pomoci detekce
DNA Mycobacterium leprae.

Diskuse

Z obecené platnych zasad paleopatologického
vyzkumu je nutno piipomenout nékolik dileZitych
okolnosti. Predeviim je tieba zddraznit, Ze uspéinost
Jjakychkoliv analyz kosternich pozistatka je zavisla na
stupni jejich zachovalosti, coz znamend, Ze ji vyraznd



Obr. 5. Podélny fez tibii postizenou syfilitickym procesem.
V disledku osteomyelitidy je kompakta zesilena a skleroti-
zovana, spongidza ma atypickou strukturu, dfefiova dutina
je zuZend, misty zcela vyplnéna novotvofenou kostni tkani.
(Krtiny, K 17, foto: E. Vozarova).

Fig. 5. Longitudinal section of a tibia affected by syphilitic
process. Due to osteomyelitis the substantia compacta is
strengthened and sclerotized, and substantia spongiosa
shows an unusual structure; the marrow cavity is stenotic
and completely filled with new bone tissue at some places.
(Krtiny, K 17, photo: E. Vozdarova).

ovliviiuje také prace archeologa pfi vyzvedavani a do-
kumentaci osteologickych nalezii. Podobné jako u dia-
gnostiky jinych chorob na kosternim materialu hraje
vyznamnou ulohu detailni antropologicka analyza. Je-
ji vysledky nam poskytnou nezbytné zakladni infor-
mace o fyzickych vlastnostech postizeného jedince
1 zkoumané populace. Je mozno stanovit pohlavi, bio-
logicky vék doziti, télesnou vysku a rovnéz udaje o ro-
busticité. Vyskyt lepry nebo syfilis neni sice ovlivnén
ur¢itou télesnou konstituci, jako je tomu napiiklad
u tuberkulézy, ale i tak mohou ziskané poznatky do ur-
¢ité miry nahrazovat osobni ¢i skupinové anamnestic-
ke udaje.

Pii vlastnim hodnoceni chorobnych zmén na
kostech je zakladem vzdy podrobné makroskopické
zkoumani (Stloukal a kolektiv 1999, 387). Na zakladé
naich dosavadnich zkuSenosti 1ze konstatovat, Ze pfi
rozpoznani stop po syfilitickém procesu zaujima pravé
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Obr. 6. Rentgenovy snimek dlouhych kosti dolnich konéetin
se zanétlivymi zménami zpusobenymi syfilitickym proce-
sem. Kompakta i spongi6za postizenych kosti vykazuje pro-
ti normé hutnéjsi stin nehomogenni struktury, diefiova duti-
na je zuzena, misty zcela vypInéna novotvotenou kostni tka-
ni. (Brno-chram sv. Petra a Pavla, P 488, foto: E. Vozarova).
Fig. 6. X-ray of the long bones of lower extremities with
inflammatory changes caused by syphilis. Both substantia
compacta and substantia spongiosa show as a more intense
shade of an inhomogeneous structure; the cavum medullare
is narrowed and completely filled with new bone tissue at
some places. (Brno, Cathedral of St. Peter and Paul, P 488,
photo: E. Vozarova).

jsou typicka mnohocetna loZiska, postizena muiize byt
lebka i postkranialni skelet (obr. 8). Na lebkach je
mozno pro presné stanoveni syfilitickych zmén vyuzit
tfi zakladni kritéria uvadéna Hackettem (1976, 124).
K nim patfi pfitomnost mnohocetnych zanétlivych lo-
zisek na postizené kostfe, vyrazna destrukce v oblasti
dutiny nosni a tvrdého patra nebo znamky suchého
kostizeru (caries sicca) na plochych kostech klenby
lebni rizného stupné rozvoje a také stopy po reparac-
nim procesu (zaoblené okraje lytickych lozisek, hvéz-
dicovité jizvy apod.) Ve shodé s poznatky Steinbocka
(1976, 86) jsme na postkranialnim skeletu pozorovali
lokalizaci patologickym zmén, ve formé chronické pe-
riostitidy ¢i osteomyelitidy, nejéastéji bilateralné na
holennich kostech, poté sestupnou fadou na kosti
hrudni, kli¢nich kostech, obratlich, na stehennich, Iyt-
kovych, paznich a obou predloketnich kostech. Klou-
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Obr. 7. Lebka s lepréznim procesem vyrazné postihujicim
obliejovy skelet v palatonasalni oblasti. (Kitiny, K 12, fo-
to: E. Vozarova).

Fig. 7. A skull with signs of leprous process, which seriously
affected the face bones in the palatonasal area. (Krtiny, K
12, photo: E. Vozdrova).

by jsou postizeny syfilitickym procesem vzicné, ze-
jména u vrozenych forem nemoci.

Dalsi nezbytnou vySetiovaci metodou pfi dia-
gnostice syfilis je radiologické vy3etfeni. Na rentge-
novych snimcich lze stanovit pfesny rozsah postizeni
jednotlivych struktur kosti. V nékterych pfipadech je
mozné odhalit nejen velka, ale i velmi diskrétni za-
nétlivd loZiska a na zakladé jejich razného stupné roz-
voje usuzovat na postup zanétlivého procesu. Pfi
vzniku syfilitického gummatu (rozpadu) plochych
kosti lebky zacina lyticky proces postihovat nejprve
zevni laminu, poté zasahuje diploe a v koneéném sta-
diu, pfi destrukei vnitini laminy, miize dojit i k perfo-
raci celé kosti.

K ovéreni konecné diagndzy je moZno zhotovit
také histologicke fezy. Zpravidla vak pfi studiu kos-
ternich poztistatkd bez zbytkt mékkych tkani prozradi
mikroskopicky obraz pouze atypickou strukturu kost-
ni tkang odpovidajici chronickému zanétu. Utvary
specifické pro syfiliticky proces nejsou piitomny. Z to-
hoto divodu pficita vétsina paleopatologli histologic-
kému vysSetfeni jen podpirny vyznam (napf. Stein-
bock 1976, 86, Aufderheide / Rodriguez-Martin 1998,
154). Na zakladé naSich zkusenosti s diagnostikou
kostni syfilis se k tomuto nazoru také priklanime.

K- vytvofeni konecné diagnozy je v paleopato-
logii nutné i dikladné vyhodnoceni vech dostupnych
pisemnych a ikonografickych pramend tykajicich se
studované populace i jedince. Pfi stanoveni druhu tre-
ponematoz jiz samotny fakt, ze viechny zkoumané lo-
kality se nachazeji na uzemi naseho stitu, tedy v mir-
ném podnebném pasmu, vyluéuji pfitomnost
nevenerickych forem nemoci. V pienosu syfilis pak
nabyvaji vyznamu zejména socialni faktory, které mo-
hou byt dilezité v procesu §ifeni nakazy (pocet oby-
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Obr. 8. Schematické znézornéni lokalizace syfilitickych
zmén na skeletu. (Cerné vybarvené oblasti odpovidaji mis-
tim nejcastéjsiho vyskytu chorobnych zmén, $rafované ob-
lasti oznacuji méné ¢astou lokalizaci syfilitickych lozisek).

Fig. 8. A diagram of locations of syphilitic changes on
skeleton. Black spots stand for the highest frequency of

pathological changes; places with lower frequency are
shaded.

vatel, jejich socidlni rozvrstveni, hygienické navyky,
vyskyt prostituce, vale¢né konflikty apod.). Remez
(1945, 1278) zaznamenal nejstari zminky o syfilis na
Moravé v kronikafskych zdznamech z roku 1495.
Diilezité svédectvi o daldim Sifeni nemoci na nasem
uzemi uvadi védecké pojednani prvniho znaimého mo-
ravského zemského lékafe Tomase Jordana z Klausen-
burku nazvané ,,Brunogallicus seu de lue nova in Mo-
ravia exorta®, kde jsou velmi pfesné popsany projevy
nové nemoci a za jedno z nejvétsich ohnisek nékazy
jsou oznaceny Adamovy lazné v Brné (v misté dnes-
niho patého néastupisté na Hlavnim nadrazi), odkud se
nakazila nejméné stovka jejich navstévniki (Vinaf
1959, 115, Zapletal 1952, 556).



Obr. 9. Schematické znazornéni lokalizace leproznich zmén
na skeletu. (Cerné vybarvené oblasti odpovidaji mistiim nej-
¢astéjsiho vyskytu chorobnych zmén, Srafované oblasti
oznacuji méné ¢astou lokalizaci leproznich lozisek).

Fig. 9. A diagram of locations of leprous changes on

skeleton. Black spots stand for the highest frequency of

pathological changes; places with lower frequency are
shaded.

Velky vyznam pro posouzeni syfilitickych
zmén na kosternich pozistatcich ma i jejich presné da-
tovani. Otazkou stale zistava pocatek syfilis v Evropé.
Pro tvrzeni, ze syfilis byla pfitomna v Evropé jesté
pred objevenim Ameriky, nejsou prozatim jednoznac-
né dikazy. Viéek (1975, 574) rozdélil celé dlouhé ob-
dobi existence syfilis na naSem uzemi podle paleopa-
tologickych nélezii do nékolika etap. Prvni dvé obdobi
zac¢inaji Kolumbovym navratem z Ameriky roku 1492
a kon¢i ve druhé treting 16. stoleti. V této dobé mélo
onemocnéni syfilis charakter akutni infekce, exploziv-
né se §ifilo a zachvatilo téméf celou Evropu. Vzhle-
dem k tomu, Ze nemoc rychle koncila smrti a nedo-
chazelo k rozvoji tercidlniho stadia, jsou nalezy
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postizeni syfilitickym procesem na kosternich pozi-
statcich vzacnosti. Ve tieti etapé, od konce 16. stoleti
do posledni ¢tvrtiny 18. stoleti, se postupné zvySovala
obranyschopnost lidského organismu vuci treponemo-
vé infekei a dochazelo k oslabeni jeji virulence. Syfi-
lis presla do chronickych forem. Teprve z tohoto ob-
dobi je mozné na kosternich souborech syfilitické
kostni zmény zaznamenat. Maximalni stupefi rozvoje
patologickych projevl syfilis na kostech v3ak spada
do ¢tvrtého obdobi, trvajiciho od konce 18. a celé 19.
stoleti. Na kosternich pozistatcich se ukazuji znamky
nejen ziskanych, ale i vrozenych forem nemoci. Po-
sledni etapa zahrnuje 20. stoleti, kdy jsou zasluhou
u¢inné terapie vizmutem, arsenem a pfedevsim penici-
linem pripady organového postizeni syfilis, véetné po-
hybového aparatu, vzacnosti. Vysledky naSeho zkou-
mani se s uvedenym schématem naprosto shoduji.
V kosternim souboru z doby stéhovani naroda z Libi-
vé a na slovanském pohiebisti v Olomouci-Nemila-
nech, tedy z predkolumbovského obdobi, nebyly na
kostech nalezeny stopy po syfilis. Pfi srovnani ti no-
voveékych kosternich kolekci (z kostnice ve Kitinach,
chramu sv. Petra a Pavla v Bmé a hibitova na Malé
Nové v Brné) bylo nejvice nalezt syfilitickych koster-
nich zmén zaznamenano na osteologickém materialu
z konce 18. a 19. stoleti.

Takeé pii diagnostice lepry na kosternich pozi-
statcich bylo nejdulezitéjsim vySetfenim makrosko-
pické zkoumani. Pro lepru je typicka lokalizace pato-
logickych zmén na oblicejovem skeletu a v oblasti
dutiny nosni a ustni a rovnéZ na drobnych kostech ru-
kou a nohou (obr. 9). Leprozni postizeni kosti obliceje
se projevuje destrukci alveolarnich vybézka hornich
celisti s naslednou ztratou fezdkl, ztenCenim nebo
1 Uplnou perforaci tvrdého patra a destrukei struktur
dutiny nosni vétsiho ¢i mensiho rozsahu. Na kostie ru-
Ky dochazi u lepry k tuzkovitému ztenceni distalnich
koncu ¢lanku prsti az k jejich uplnému vymizeni. Na
kostfe nohy proces zasahuje metatarzofalangealni
kloub a zpusobuje vyrazné ztenceni jak baze proxi-
malniho ¢lanku prstu, tak i hlavice metatarzu. Ob¢ pfi-
lehlé kloubni plochy tak mohou ziskat podobu tenkych
ostrych hrott pfivracenych k sobé (M ller-Christen-
sen 1961).

Za velmi pfinosné vySetfeni lze u leprozné
zménénych kosti povazovat 1 zhotoveni rentgenovych
snimk, nebot’ je pro né typicka vyrazna osteoporoza
v disledku poruSené vyzivy. Ke stanoveni diagnozy je
mozno zhotovit 1 histologické fezy, avsak mikrosko-
picky obraz nepomiize k odliSeni lepry od jiného chro-
nického zanétu kosti. Navic se jedna o invazivni me-
todu destruujici kost, takze jeji pouziti u leproznich
pripadii nedoporucujeme.

Diagnostika lepry je velmi obtizna v pfipadech,
kdy je k dispozici jen patologicky zménéna lebka ne-
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bo pokud postkranidlni skelet nebyl zanétem zasaZen.
Obraz postizeni obli¢ejového skeletu je totiZ velmi po-
dobny palatonasalni destrukci zpisobené vrozenymi
formami syfilis. Pak je nutno pouZit izolaci DNA My-
cobacterium leprae z kostniho vzorku pomoci PCR
(polymerazové fetézové reakce). Pozitivni nalez zcela
jednoznacné ptitomnost pliivodce lepry potvrdi, aviak
negativni vysledek moZznost leprézniho zanétu u zkou-
man¢ho jedince nevylucuje. DNA patogenniho mikro-
organismu se totiZ nemusi v kostnim vzorku zachovat.
tizi, které mohou ovlivnit jeji isp&$nost. Pfes uvedené
problémy vSak zlstava detekce DNA patogenniho
mikroorganismu v paleopatologii jednou z nejspoleh-
livéjsich metod.

Popsany piipad lepry v naSich vyzkumech pat-
fi prozatim k ojedinélym naleziim z nasSeho Uzemi.
V soucasnosti byly Likovskym a jeho spolupracovni-
ky (v tisku) nalezeny jesté dalsi dvé kostry s leprézni-
mi zménami ze stiedovékého pohiebisté v Zatci. Oje-
dinélé nalezy pfipadl leprozniho postizeni koster lze
vysvétlit nejen obtizemi s diagnostikou lepry na kos-
tech, ale pfedev8im skuteéné nizkym vyskytem této
nemoci v Ceskych zemich. Jak uvadi Zapletal (1952,
531), je velmi pravdépodobné, ze azylové domy pro
leprozné nemocné, leprosaria, budované na naSem
uzemi v priibéhu 12. a 13. stoleti, soustied’ovaly posti-
zené s riznymi koZnimi chorobami a skute¢né malo-
mocné jen vyjimecné. PFi nedostatku zkuSenych léka-
fi totiz diagnozu lepry stanovovali knézi nebo
nemocni sami, a pod pojem malomocenstvi byly zahr-
nuty vSechny kozni vyrazky. Jedna z moznych pfi¢in
nizkého vyskytu lepry v naSich zemich a jejiho po-
stupného vymizeni mize byt, podle nazoru nékterych
paleopatologt, i zkfiZzend imunita mezi Mycobacteri-
um leprae a Mycobacterium tuberculosis. Neni tedy
vylouceno, ze bylo malomocenstvi u nds potlaceno
mnohem nakazlivéj§i nemoci — tuberkulézou.

Prace vznikla za podpory GACR grant & 206/03/1006
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MOZNOSTI DIAGNOSTIKY TUBERKULOZY
V PALEOPATOLOGICKYCH VYZKUMECH

Lenka Vargova / Ladislava Horackova / Jana Langova

Possibilities of Diagnosisng Tuberculosis in Paleopathological Researches

The recent sudden increase of tuberculosis cases has attracted attention of medical people to this serious disease.
Paleopathological surveys made on a large number of osteological samples coming from archaeological surveys may also
bring a plenty of new facts about the disease. During the last couple of years, researchers for the Department of Medical
Anthropology at the Medical Faculty Institute of Anatomy in Brno have diagnosed a few interesting cases of tuberculosis in
skeleton remains from Moravia. The paleopathological diagnosis was based on macroscopic, radiological and histology
examinations. Apart from these usual diagnostic methods, the researchers were also using one of the most progressive ones:
DNA detection of Mycobacterium tuberculosis using PCR (Polymeric Chain Reaction). The presented research based on
experience with paleopathological diagnostic methods of tuberculosis attempts/to uncover the limits of all known means for
diagnosing tuberculosis and thus find the most effective method for diagnosing the disease.

The results of the research revealed that it is always necessary to apply a highly individual approach to diagnosing
tuberculosis in bones. It is essential to perform a detailed macroscopic examination to sort out the suspect cases before
applying methods that are more expensive. It is also important to use radiological examination in suspect cases. It is
recommended that histology samples are taken only exceptionally as the method is highly invasive and destructive to the
bones. Histology is usually considered as a supporting method. As the most reliable method for diagnosing tuberculosis
remains the detection of Mycobacterium tuberculosis using the PCR. Nonetheless, using the PCR method is also limited. A
beneficial usage of the PCR is conditioned by a good state of the examined skeleton remains as well as by successful solution
of technical problems while taking and processing the examined samples. For the reasons given above, we have not been able
to diagnose all tuberculosis cases in paleopathological surveys.

Vyznamné objevy v mediciné koncem 19.
a pocatkem 20. stoleti pfinesly vyrazny obrat v boji
s jednou z nejobavanéjsich chorob lidstva — tuberkulo-
zou. Po objeveni puivodce nemoci Mycobacterium tu-
berculosis Robertem Kochem, vyvoji ockovaci BCG
vakciny Albertem Calmettem a izolaci u&inného anti-
biotika streptomycinu mikrobiologem Selmanem
Abrahamem Waksmanem se zdélo, Ze tuberkuléza
prestane byt vaznym medicinskym problémem. V po-
slednim obdobi byl viak u sou¢asné populace zazna-
menan nebyvaly narist této nemoci. To vyvolalo zvy-
Seny zajem Ilékaili o co nejdikladnéjsi studium
tuberkulozy v celé jeji slozité problematice. Z tohoto
pohledu se staly také velmi zaddané vyzkumy zaméie-
né na studium projevii tuberkulézy na kosternich po-
zustatcich davnych populaci. Rozsahlé osteologické
soubory z archeologickych vyzkumi tak mohou po-
skytnout studijni material k ziskani fady novych po-
znatkl a srovnanim vysledkt jednotlivych studii pak
bude mozno ziskat alespon ¢aste¢né poznatky o vyvo-
Ji tuberkulozy v zavislosti na Zivotnich podminkéach,
hygienickych navycich, zivotnim stylu apod.

V antropologickych vyzkumech z na$eho uze-
mi se setkdvime s nalezy tuberkuldznich kostnich
zmén u fady autord napf. v praci Vyhnanka (1969, 41)

na libickém kosternim materialu z ¢asného stiedové-
ku, dale na kosternich pozustatcich starych Slovanii
doby velkomoravské z pohfebisté v Mikulicich
(Stloukal 1963, 114, Stloukal 1967, 272, Stloukal / Vy-
hnanek 1976, 138, Vyhnanek 1972, 258) nebo v oste-
ologickém souboru z Josefova (Handkové / Stloukal
1966, 3) ¢i na kostech z Lahovic (Chochol 1973, 393)
a pod. Pocet dosud zdokumentovanych nalezli kostni
tuberkulozy vSak zdaleka neodpovidé Gdajim o hro-
madném vyskytu této infekéni choroby popisovanym
v literdrnich pramenech. Jednim z divodd je fakt, ze
pouze u 5% nemocnych se tuberkuléza projevi na kos-
ternim systému. Dalsi pfi¢inou mize byt jeji pomérné
obtizna diagnostika na kosternich pozistatcich. Ta se
v opird o makroskopické zkoumani, doplnéné rentge-
nologickym a pfipadné také histologickym vy3etie-
nim. V souCasnosti je mozno v indikovanych piipa-
dech pouzit také jednu z nejprogresivnéjsich
paleopatologickych metod — detekci DNA Mycobacte-
rium tuberculosis pomoci PCR (polymerase chain re-
action). Cilem nasi studie bylo ovéfit spolehlivost
téchto klasickych diagnostickych metod, na zakladé
naSich zkuSenosti nalézt hranice jejich pouziti a vy-
pracovat co nejefektivnéjsi postup pfi stanoveni diag-
nozy tuberkuldzy.
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Material a metody

V poslednich letech jsme provedli detailni vy-
zkum péti moravskych kosternich soubordl z riznych
historickych obdobi. Neobsahlejsi byla novovéka kos-
terni kolekce. Pfedstavovaly ji kosterni pozistatky
z kostnice chramu Nanebevzeti Panny Marie ve Kiti-
néach (13.-18. stoleti) a z kostela Povyseni svatého kii-
7e v Jihlavé (20. léta 18. stoleti). Ke stiedovékym kos-
ternim kolekcim pattily néalezy z pohfebiSté na
Biskupském namésti v Olomouci (12. stoleti) a pozii-
statky slovanského obyvatelstva z Olomouce-Nemilan
(ptelom 9.-10. stoleti). Nejstardi kostry pochézely
z eneolitu a byly nalezeny v Hnanicich na Znojemsku
(kultura moravské malované keramiky).

Studium kosterniho materialu z uvedenych lo-
kalit zahrnovalo standardni antropologickou analyzu
kosterniho souboru za pomoci klasickych morfosko-
pickych a antropometrickych metod pro stanoveni za-
kladnich fyzickych vlastnosti zkoumanych jedinci.
Pohlavi jsme stanovili podle kritérii Borovanského
(1936), Lotha a Hennenberga (1996, 473), Howellse
(1964, 95), Phenice (1969, 297), Cerného (1971, 46),
Dokladala (1978, 451) a Brizka (1991). Pi urovani
véku jsme vychazeli z poznatki Fleckera (1932-33,
118), Stloukala a Hanadkové (1978, 53), Ubelakera
(1987, 1254), Florkowského a Kozlowského (1994,
71), Valloise (1937, 499) v Résingové modifikaci
(1977, 53), Lince (1971, 112), Szilvassyho (1980,
609), Vicka (1980, 6), Lovejoyové (1985, 47), Russel-
la et al. (1993, 58). Metrické a morfoskopické znaky
byly na skeletech hodnoceny, pokud to dovoloval stav
zachovalosti, podle standardnich ndvodi Martina, Sal-
lera (1957) a Knussmanna (1988). Télesna vyska byla
stanovena u Zen podle tabulek Bacha (1965, 12)
a u muzd podle Breitingera (1937, 249).

Obr. 1. Rentgenovy snimek typického tuberkulozniho gibbu
(lokalita Kitiny, 13.—18. stoleti). Foto: E. Vozéarova.

Fig. 1. A Radiograph of a typical gibbous formation caused
by wberculosis. (Kitiny location, 1318 century).
Photographed by E. Vozarova.

Paleopatologické nalezy byly posuzovany pfe-
vazné podle kritérii Jaffeho (1972, 924), Steinbocka
(1976), Strouhala a Jungwirtha (1980, 61), Zimmer-
manna a Kellyho (1982), Ortnera a Putschara (1985),
Iscana a Kennedyho (1989), Aufderheideho a Rodri-
guez-Martina (1998).

Zékladni vySetfovaci metodou paleopatologic-
ké diagnostiky bylo pfedev§im detailni makroskopic-
ké a rentgenologické zkoumani, doplnéné histologic-
kym vySetfenim. Vedle téchto zikladnich vySetfeni
byla pro stanoveni tuberkulézy provedena ve viech in-
dikovanych ptipadech také izolace DNA Mycobacte-
rium tuberculosis z postizenych kosti ve spolupraci
s brnénskymi genetiky vedenymi dr. Horvathem, v Iz-
raeli profesorem Spigelmanem a v Londyné profeso-
rem Taylorem. Podrobny popis metody je uveden na-
pf. v praci Spigelmana a Lemma (1993, 137),
Horvitha et al. (1997, 9).

Vysledky

V kosternim souboru asi 1000 jedinct z kostni-
ce ve Kitinidch byly spolehlivé diagnostikovany dva
pfipady kostni tuberkulézy. Prvnim z nich byl typicky
tuberkul6zni gibbus (hrb), ktery vznikl splynutim &tyf
kaudalnich hrudnich obratli (Th8 az Th11) dospélého
jedince (obr. 1). Téla postizenych obratll jsou zcela
destruovana kaseosni nekrézou, maji klinovity tvar
a vytvareji jeden kyfoticky ohnuty celek. U tohoto na-
lezu byly projevy tuberkulozniho zang&tu patete (Potto-
vy choroby) natolik charakteristické, Ze se diagnoza
dala stanovit jiz na zakladé pouhého makroskopického
zkoumani. Ostatni vySetfeni pfitomnost tuberkulozni-
ho z&nétu pouze ovéfila.

Druhy pfipad kostni tuberkulozy z kitinské
kosterni kolekce ¢&inil vyrazné diagnostické obtize.
Ovalné zanétlivé lozisko je lokalizovano pro tuberku-
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Obr. 2. Ovalné tuberkuldzni lozisko na distalnim konci levé
holenni kosti (lokalita Kitiny, 13.-18. stoleti). Foto: M. Ri-
Canek.

Fig. 2. Oval tuberculosis lesion at the distal end of the left
tibia. (Kftiny location, 13"—18' century). Photographed by
M. Ri¢anek.



16zu atypicky v distdlni ¢asti diafyzy levé holenni kos-
ti (obr. 2). V tomto mist¢ je porufena kompakta, obna-
zena zhrubé&ld spongidzni kostni tkaf vyrazné promi-
nuje nad povrch kosti. Na rentgenovém snimku je
zietelné vidét v okoli léze nedplny skleroticky lem.
Tuberkuldza byla v tomto piipadé stanovena jedinou
moznou metodou, a to na zakladé detekce DNA My-
cobacterium tuberculosis.

V kostele Povyseni svatého kiize v Jihlavé by-
ly zkoumany skelety datované do dvacatych let 18.
stoleti. Na jednom z nich byly nalezeny zanétlivé zme-
ny v levém kycelnim kloubu v podobé deformované
kloubni jamky s Cetnymi erozemi a s nepravidelnym
laloénatym lemem po obvodu (obr, 3). Také hlavice
stehenni kosti byla deformovana — jakoby roztekla.
Veskeré popsané patologické projevy svédCily sice
o pritomnosti chronického zénétu, ale o plivodci za-
nétlivého procesu se nebylo mozno pouze na zakladé
standardnich vySetfeni (morfoskopického, rentgenolo-
gického a histologického) jednoznac¢né vyjadrit, difen-
cialné diagnosticky pfichdzela do tivahy napf. pyogen-
ni nebo syfiliticka artritis. Teprve izolace DNA
Mycobacterium tuberculosis z kostniho vzorku umoz-
nila stanovit spolehlivou diagnozu.

Z Biskupského namésti v Olomouci pochazeji
kostry datované do 12. stoleti. Pfi podrobné antropo-
logické analyze byla na patefi jednoho z muzskych
skeletl nalezena mnohocetna lyticka loZiska (obr. 4).
Z morfologického hlediska nevykazovaly patologické
zmény znamky tuberkulozniho zanétu. Na rozdil od
Pottavy choroby byl postizen vétsi pocet hrudnich
obratlt (celkem 8), mnohodetné osteolytické léze by-
ly lokalizovany nejen na obratlovych télech, ale i na
obratlovych obloucich a vyb&Zcich. U Zadného ze za-
sazenych obratli nedo$lo ani k naznaku kolapsu
obratlového téla. Nalez se spiSe neZ tuberkuléze po-

8 1 2z 3 a4 s

Obr. 3. Leva panevni kost se stopami po tuberkuloznim za-
nétu kycelniho kloubu (lokalita Jihlava, 18. stoleti). Foto:
M. Riganek.

Fig. 3. Left hip bone with evidence of tuberculosis
inflammation of the hip joint. (Jihlava location, 18"
century). Photographed by M. Ricdnek.
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dobal stopam po metastdzach zhoubného nadoru
meékkych tkani v osovém skeletu. Provedené rentge-
nologické a histologické vySetfeni neodhalilo stopy
po chronickém zanétlivém procesu. Podezfeni na tu-
berkulézu vzniklo teprve pii objevu zvapenatélého
utvaru mezi kostmi hrudniku, jenz bylo mozno pokla-
dat za kalcifikovanou tuberkulozni mizni uzlinu. Z to-
ho diivodu byla provedena detekce DNA Mycobacte-
rium tuberculosis z kostniho vzorku. Pozitivni
vysledek tuberkuldzu potvrdil. MiZeme vak hovofit
pouze o plicni formé nemoci, zatimco tuberkuldzni
spondylitis neni u tohoto pfipadu jednoznaéné proka-
zéna. Nelze totiZ vylougit soubéh dvou chorob — plic-
ni tuberkuldézy a zhoubného nddoru metastazujiciho
do kosti.

Dalsi zajimavy nalez suspektni tuberkulozni
spondylitis pochazi ze slovanského pohfebisté v Olo-
mouci-Nemilanech. Zkoumany osteologicky soubor
zahrnoval pozistatky 54 jedinci. Na jedné z Zzenskych
koster byla na obratlovych télech patého a Sestého
hrudniho obratle nalezena drobna osteolyticka loZiska.
Na rentgenovych snimcich odpovidaly lytickym 1ézim
drobné okrsky projasnéni s jemnym, netplnym sklero-
tickym lemem. Na zakladé makroskopického i rentge-
nologického vysetreni bylo v diferencialni diagnostice
zvazovano pocate¢ni stadium Pottovy choroby. Ke
stanoveni koneéné diagnozy byl tedy proveden pokus
o detekci DNA Mycobacterium tuberculosis pomoci
PCR. Negativni vysledek tohoto vySetfeni ndm vsak
vyskyt tuberkulézy nepotvrdil, ale samoziejmé ani
zcela nevyloutil (obr. 5).

Mezi nejcennéjsi doklad vyskytu tuberkulozy
v Ceskych zemich patfi ndlez z Hnanic u Znojma.
Kosterni poziistatky jsou vzacné zejména svym dato-
vanim. Pochézeji z eneolitu, z obdobi kultury morav-
ské malované keramiky (asi 4700 az 3900 let pf. n. L.).
U skeletu 16.-17. leté divky byly nalezeny na vnitini
ploSe vétSiny Zzeber pravé strany zanétlivé zmény

Obr. 4. Hrudni obratle s ¢etnymi lytickymi lozisky (lokalita
Olomouc, 12. stoleti). Foto: M. Riganek.

Fig. 4. Thoracis vertebras with numerous lIytic lesions
(Olomouc location, 12 century). Photographed by M.
Ricanek.
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v podobé jemnych periostitickych plati (obr. 6). Po-
vrch novotvofené kosti je jemné poroticky, misty
s vét§imi erozemi nepravidelného tvaru. Rentgenovy
snimek prozradil, Ze zanétlivy proces postihl pouze
povrchové struktury kosti, spongioza zlstala nezasa-
Zena. Jedna z pracovnich diagndz zvazovala moznou
tuberkuldzu pravé plice se $ifenim zanétu na pleuru
a naslednym postizenim skeletu hrudniku. Z tohoto
davodu bylo provedeno genetické vySetfeni (izolace
DNA Mycobacterium tuberculosis z kostniho vzor-
ku), na jehoz zaklad¢ byla diagnoza tuberkulozy po-
tvrzena.

104 M

+

=

Obr. 5. Spektrofotome-
tricky pritkaz fragmentl
DNA Mycobacterium tu-
berculosis pomoci metody
PCR. Pozitivni vzorky: 3,
4, 7, 10, 13; negativni
vzorky: 1, 2, 5,6, 8,9, 11,
12; suspektni pripad kostni
tuberkulézy - vzorky 1
a 11 (lokalita Olomouc-
Nemilany, 9.-10. stoleti).

Fig. 5. Spectrophatometric
evidence of Mycobacterium
tuberculosis DNA fragments
using the PCR method.
Positive samples: 3, 4, 7.
10, 13; Negative samples.
1,25 6 8 9 11, 12
Suspicious cases of bone
tuberculosis — samples 1
and 11. (Olomouc-Nemilany
location, 9]0t century).

Diskuse

Paleopatologicky vyzkum zaméfeny na choro-
by davnych populaci lidi a zvifat pfinasi celou fadu
specifickych problémi, se kterymi se u soucasnych
medicinskych oborli nesetkdavame. Stanoveni diagné-
zy je piisné limitovano jak stavem kosterniho materi-
alu, tak 1 moZnosti vyuziti béznych diagnostickych
metod. Shrnutim vSech nasich dosavadnich zkusenos-
ti s diagnostikou tuberkuldzy na kosternich pozistat-
cich historickych populaci jsme se snazili vypracovat
uc¢inny systematicky diagnosticky postup.



Obr. 6. Zanétlivé zmény na vnitini strané Zeber (lokalita
Hnanice u Znojma, eneolit). Foto: M. Ri¢anek.

Fig. 6. Changes caused by inflammation (absces) on inner
side of ribs (samples from Hnanice near Znojmo, Copper
Age). Photograph by M. Riéanek.

V mediciné je povaZovana za zaklad spravné
diagnézy dokonald anamnéza, kterd podle nékterych
1ékaiti (napt. Miiller 1995, 10) pfinasi zhruba az 70%
poznatk( ke kone&nému uréeni nemoci. V paleopato-
logii tento ddleZity zdroj informaci chybi. Ve zna¢né
omezeném rozsahu ndm nékteré anamnestické udaje
mohou nahradit pisemné a ikonografické prameny.
V této souvislosti je zdjem zaméfen na informace o Zi-
votnim prostfedi. Dulezité jsou jak pfirodni podminky
(klima, flora, fauna), tak i socidlni faktory. Radime
k nim stravovaci navyky (sloZeni potravy, jeji uklada-
ni a metody tepelného zpracovéani), zplisob obzivy
(zemé&délstvi, femeslna vyroba, primysl), hygienické
navyky (télesné ocista, vodovody, kanalizace), charak-
ter bydleni (spole¢na ¢i samostatnd obydli, svétlost,
vzdusnost obyvanych prostor). Vyznamnou ulohu hra-
ji v piisludném casovém horizontu také pfirodni ka-
tastrofy (zaplavy, sucha, zeméteseni) a valky. Z hle-
diska paleopatologie je nezbytné také zhodnoceni
urovné medicinské péce ve zkoumaném historickém
obdobi a lé¢ebné moznosti. Zjisténi viech uvedenych
faktort ma tedy také znaény vyznam pro vyhodnoceni
podminek vzniku a §ifeni tuberkulézy. Za predisponu-
Jjici faktory tuberkuldzniho onemocnéni povazujeme
nedostatek sluneéniho zafeni (Mycobacterium tuber-
culosis hyne vlivem UV svétla), nedostatek cerstvého
vzduchu (Cast®j8i opakované zanéty hornich dycha-
cich cest vedou k celkové sniZené rezistenci dychaci-
ho ustroji), u zemédéleh kontakt s infikovanym hoveé-
zim dobytkem (kontaminace mlékem a mléénymi
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Obr. 7. Schematické znazoméni lokalizace tuberkuléznich
zmén na skeletu. (Cerng vybarvené oblasti odpovidaji mistiim
nejlastéjsiho vyskytu tuberkuloznich zmeén, Srafované oblasti
oznaduji méné &astou lokalizaci tuberkuléznich loZisek).

Fig. 7. Diagram of localized changes caused by tuberculosis
on a skeleton. (Black areas show the most frequent
occurrences of tuberculous changes. Shaded spots mark less
frequent localization of tuberculosis).

vyrobky). Pfiznivé podminky pro tuberkulézu umoz-
fiuje koncentrace obyvatelstva v malych obytnych pro-
stordch nebo vyrobnich haldch (snadnéjsi Sifeni ka-
pénkovou nédkazou). Vy§§i vyskyt tuberkulozy mize
byt spojen s celkovou sniZzenou imunitou organismu
v disledku kvalitativné i kvantitativné nedostatené
vyzivy, prodélané jiné zdvazné choroby, nadmérné té-
lesné ndmahy, neam&mého psychického stradani bé-
hem valeénych udélosti a pfirodnich katastrof (Jedli¢-
ka 1939, 44).

V paleopatologické diagnostice zaujima vzdy
nezastupitelné misto také detailni antropologicka ana-
lyza. Jeji vysledky nam poskytnou nezbytné zékladni
informace o fyzickych vlastnostech zkoumané popula-
ce 1 postizeného jedince. Je mozno stanovit pohlavi, bio-
logicky veék doziti a télesnou vysku. Dulezité jsou ze-
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jména tidaje o robusticité studovaného jedince. Tuber-
kulozou éastéji onemocni lidé s télesnou konstituci
oznacovanou jako habitus asthenicus. Jedna se o jedin-
ce télesné slabé, vysoké a §tihlé. Hrudnik je obvykle
Gizky, malo vyvinuty (pfi srovnéni s celkovou télesnou
vyskou) nebo mé vpacenou hrudni kost a nabyva na-
levkovitého tvaru (pectus carinatum seu gallinaceum).

Po standardnim antropologickém vyzkumu os-
teologického materidlu musi byt pfi paleopatologic-
kych vyzkumech provedeno vzdy detailni makrosko-
pické zkoumani. Pro tuberkulézu jsou typickd
osamocené jednostranna loziska (obr. 7). Mnohocetné
postizeni kosti je velmi vzacné, obvykle je omezeno
pouze na piipady tuberkulozniho zasazeni drobnych
kosti rukou a nohou. Nejéastéjsi a typickou lokalizaci
kostnich tuberkuldznich zmén je pétef (tzv. spondyli-
tis tuberculosa neboli malum Potti), pfedev§im v dol-
ni hrudni a horni bederni oblasti. Tuberkul6zni proces
miize viak zplsobit také tuberkulozni zanét velkych
kongetinovych kloubtl, zejména kycelniho a kolenni-
ho. Vzicngj§im nalezem jsou stopy po tuberkuléznim
z4nétu na drobnych kostech ruky a nohy (tzv. spina
ventosa). Ostatni kosti postkranidlniho skeletu a lebku
postihuje tuberkuloza jen vyjimecné, aCkoliv teoretic-
ky mulZe byt krevni cestou zasaZena kterakoliv kost
v téle (Steinbock, 1976).

Peélivéa aspekce pomuze nejen k vyhodnoceni
rozmisténi patologickych nélezi na skeletu, ale umoz-
ni ndm ohodnotit také charakter chorobnych zmén.
Pro tuberkulézu jsou typickd osteolyticka loziska
vznikla kaseifikaéni nekrozou kostni tkdné. Obvykle
byvaji pfitomny 1 znamky produktivni faze zanétu,
které dokladaji chronicitu tuberkulézniho procesu.
U Pottovy choroby patfi k vyraznym diagnostickym
kritériim postizeni men§iho poctu obratll (2—4), de-
strukce a kolaps obratlovych tél v disledku kaseifi-
kaéni nekrozy a nasledny vznik tuberkulézniho gibbu.
V piipadech tuberkulézni artritis, spina ventosa nebo
pii zasazeni jinych kosti skeletu sice pfi makroskopic-
kém zkoumani nalezneme stopy po chronickém zanét-
livém procesu, ale piivodce nemoci — Mycobacterium
tuberculosis takto odhalit nelze.

Po provedeném detailnim makroskopickém
zkoumaéni je Zadouci podrobit veSkeré patologické
zmény vytipované jako suspektni kostni tuberkuldozu
radiologickému vySetfeni. Na rentgenovych snimcich
odpovidaji osteolyticka loziska okrskiim projasnéni
bez sklerotizace okolni kostni tkané nebo jen s neupl-
nym jemnym sklerotickym lemem. U tuberkulézy vét-
§inou také neni pfitomna vyraznd periostitida s vyjim-
kou pfipadii spina ventosa.

K ovéfeni koneéné diagndzy je mozno zhotovit
také histologické fezy. Zpravidla vsak pfi studiu kos-
ternich pozistatki bez zbytkd mékkych tkani prozradi
mikroskopicky obraz pouze atypickou strukturu kost-

ni tkand odpovidajici chronickému zanétu. Utvary
specifické pro tuberkulozni proces (napf. Orthovy
bufiky) se nezachovaji. Z tohoto ditvodu pficita vétsi-
na paleopatologl histologickému vySetieni jen pod-
pirny vyznam (napf. Steinbock 1976, Aufderheide
a Rodrigues-Martin 1998). Na zaklad¢ naSich zkuSe-
nosti s diagnostikou kostni tuberkuldézy se k tomuto
nazoru také pfiklanime. V této souvislosti je viak zaji-
mavd problematika tuberkulézni meningitis. Velmi
dasto je zejména na détskych lebkach zcela atypicke
utvafeni otiskii meningealnich cév v podobé jejich
mnohocetného kefickovitého rozvétveni nebo mohou
byt pfitomny drobné granulamni imprese ¢i jemné peri-
ostitické platy novotvorené kostni tkané. Za hlavni
pti¢inu vyse popsanych patologickych zmén je pova-
zovan tuberkulozni zanét plen mozkovych, ktery by-
val v minulosti ¢astym divodem détské Umrtnosti.
Podle studie Schultze (1999, 503) 1ze udajné na zakla-
dé morfologie za pomoci elektronového rastrovaciho
mikroskopu odli§it meningitis tuberkulézniho a jiného
pavodu. V souéasné dobé jsme se zaméfili na hledani
co nejvhodnéjsiho postupu, kterym by se dalo Schult-
zovo tvrzeni oveéfit €1 vyvrétit. Pii absenci dostateéné-
ho mnozstvi studijniho osteologického materidlu se
spolehlivé stanovenymi projevy tuberkuldzni menin-
gitis zatim nemtzeme k dané problematice zaujmout
jednoznaéné stanovisko.

Z naSeho pohledu za nejspolehlivéjsi, ale také
finanéné i technicky nejnaro¢néjsi metodu lze v sou-
casnosti povazovat izolaci DNA Mycobacterium tu-
berculosis z kostniho vzorku pomoci PCR (polymera-
zové fetézové reakce). Pozitivni vysledek testu zcela
jednoznaéné pfitomnost ptivodce tuberkuldzy potvrdi,
avsak negativni vysledek moznost tuberkulézniho pro-
cesu u zkoumaného jedince nevyluéuje. DNA pato-
genniho mikroorganismu se totiz nemusi v kostnim
vzorku zachovat. Navic tato metoda pfinasi celou fadu
technickych obtizi, které mohou ovlivnit jeji Gspés-
nost. PouZiti je pfisné limitovano zachovalosti koster-
nich pozlstatkl. Pfi odbéru kosterniho materialu pro
genetickou laboratof se musi vzorek spongiozni kost-
ni tkdné odebirat v misté s neporuSenou povrchovou
vrstvou kompakty, a to co nejblize zanétlivého loziska.
Vysledek testu mize byt navic znehodnocen kontami-
naci. Pfi praci je nezbytné nutné dodrzovat zasady
asepse (pouzivaji se sterilni nastroje, rukavice, asep-
ticky box, UV lampa atd.).

Vzhledem k tomu, Ze pouziti béznych vySetio-
vacich metod v sou¢asné mediciné je v paleopatolo-
gickych vyzkumech velmi omezené celou fadou fak-
tord, neni prozatim v naSich silach podchytit veskeré
ptipady tuberkuldzy na kosternich pozistatcich dav-
nych populaci. I tak je vSak mozno ziskat na zikladé
osteologickych studii velké mnoZstvi novych zajima-
vych poznatki o této obavané nemoci.



Zavér

Pii diagnostice kostni tuberkuldzy je nutno po-
stupovat vzdy piisné individudlné. Naprosto nezbytné
je provést detailni makroskopické zkoumani, aby bylo
mozno vytipovat suspektni pfipady pro aplikaci dalsich
finanéné& naro&néj§ich metod. U nalezi s moZnymi pro-
jevy tuberkulézy je dale dilezité uskutecnit rentgenové
vysetfeni. Zhotoveni histologickych fezii doporucuje-
me provést pouze vyjimecné v indikovanych pfipa-
dech, nebot se jedna o invazivni vySetieni destruujici
kost a pro koneénou diagndzu ma vétSinou jen podpir-
ny vyznam. Nejspolehlivéjsim diagnostickym postu-
pem z{stava v soucasnosti detekce Mycobacterium tu-
berculosis pomoci metody PCR. Pouziti tohoto
vySetfeni je v§ak rovnéz limitovano, a to jak stavem
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kosterniho materialu, tak i technickymi problémy pfi
odbéru a zpracovani vzorkl. Navic je nutno zdlraznit,
ze 1 negativni vysledek diagnozu tuberkuldzy nevylu-
cuje. )
Paleopatologické vyzkumy ani pii aplikaci
viech v soucasnosti dostupnych vysetfovacich metod
nejsou sice schopny zachytit veskeré ptipady kostni
tuberkulozy, ale i tak pfinasi fadu zajimavych infor-
maci, zejména pro epidemiologické studie. Pro klinic-
kou praxi poskytuji detailni charakteristiku morfolo-
gickych projevi tuberkulozy na skeletu, se kterymi se
soucasna medicina v éfe antibiotik nesetkava. Vzhle-
dem k rostouci migraci obyvatelstva v poslednim de-
setileti a zvySenému vyskytu této nemoci u nas neni
vyloudeno, Ze se s projevy tuberkulézniho zanétu na
kostech budeme setkavat i u soucasné populace.

Prace vznikla za podpory GACR grant €. 206/00/0408.
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Abstract. ..

The diagnosis of bone tuberculosis was confirmed not only
by means of macroscopical, roentgenological and histolog-
ical examinations, but also by the use of polymerase chain
reaction (PCR) in three findings from Moravia, Czech
Republic as well.
The succesful amplification of specific DNA fragments has
been achieved for two bone samples from the period of
the 13th to 18th centuries (a gibbus and a lesion localized
on the distal part of the tibia of adult individuals - both
samples come from an ossuary at Krtiny). The third case
was a tuberculous coxarthritis found in a skeleton of an,
30-40-year-old woman, dated to the 20ies of the 18th
century, from Jihlava.
Although tuberculosis is a systemic disease, DNA frag-
ments of M. tuberculosis were found only in the sites of
tuberculous lesions or in their close vicinity. The findings
were negative in more distant parts of affected bones.
Key words: bone tuberculosis, ancient DNA, PCR
method.

Introduction

In the Middle Ages and early modern times, tuber-
culosis was among the most frequent infectious dis-
eases in Bohemia and Moravia. A definite diagnosis
of tuberculosis on skeletal remains has, however,
been relatively rare because of the difficulties
involved, and it has largely relied on macroscopical
and radiological examinations (e.g. Handkova and
Stloukal, 1966; Chochol, 1970; Stloukal and
Vyhnanek, 1976; Vyhndnek, 1969, 1971).

We have recently had an opportunity to study three
newly discovered cases of bone tuberculosis from

1 Department of Medical Anthropology, Institute of Anatomy,
Institute of Microbiology - Faculty of Medicine, Masaryk
University, Brno, Czech Republic

2 Innovative Technologies, Biovendor, Brno, Czech Republic.

two Moravian locations (Kftiny and Jihlava) using
macroscopical, radiographical, histological and poly-
merase chain reaction (PCR) examinations.

The PCR is currently being used more and more often
for the diagnosis of pathogenic micro-organisms. One
of its best-known applications was the use of the PCR
in detecting the Mycobacterium tuberculosis genome
(Pershing et al., 1993). Because the PCR enables detec-
tion of even very small quantities of the DNA of path-
ogenic micro-organisms in mummified soft tissues or
skeletal remains (e.g. Pdibo, 1985; Dixon et al., 1995),
contemporary paleopathology uses it with increasing
frequency for the confirmation the TB diagnosis.
During PCR, specific amplification products are
formed. Their presence in the reaction mixture after
primers specific for M. tuberculosis is applied is con-
sidered a sufficient proof of mycobacterial infection.
In bone remains, the DNA is fragmented, and indi-
vidual fragments do not exceed 150 bp. The probab-
ility of successful amplification of such DNA decreas-
es with the increasing length of its fragments (Péibo,
1989, 1990; Spigelman and Lemma, 1993). This fact
is used to eliminate false positive results in PCR.

Material .

Bones come from the ossarium of the Church of Our
Lady in Krtiny, dating from the 13th to the 18th cen-
turies. Because isolated bones were studied, the
authors could only state that they were bones of
adults. The bones of an almost complete skeleton of
a 30-40-year old female from the Church of the
Elevation of the Cross in Jihlava come from the
1720s.

Other bones used for the detection of M. tubercu-
losis DNA were from the collection of the Institute
of Anatomy, Faculty of Medicine, Masaryk
University in Brno. They are specimens from a
skeleton of a 36-year-old woman, whose case his-
tory included chronic pulmonary tuberculosis and
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Figure 1 % A fusion of four caudal thoracic vertebrae of an adult
individual (gibbus, Kftiny)

cancer. Her vertebrae (macerated by strong deter-
gents) show well-defined Iytic changes, which,
however, cannot be attributed conc lusively to
bone tuberculosis. There were also used bone
samples from skeletons of individuals from various
Moravian locations dated back to the 8th-19th
centuries. No skeleton has shown evident patho-
logical changes (except for one sample ankylosis of
knee-joint from Kftiny ossarium), and the samples
were also used as part of the negative control.
DNA isolated from the contemporary strain of M.
tuberculosis was used as a positive control. The
results of our study of the bone sample taken from
skeletal material from Hnanice (dated to about
3500 BC) will be published separately in the near-
est future (Figures 8, 9).

Methods

Several different methods have been proposed for
the isolation and analysis of DNA from bone mater-
ial (Paabo, 1985: Salo et al., 1994: Cano et al.,
1993; Hoss and Paibo, 1993; Poinar et al., 1993;
Walsh et al., 1991; Spigelman and Lemma, 1993). In
our research, we used a method based on those
published in the literature, but adjusted it to suit the
situation in our laboratory. A more detailed descrip-
tion of the method used is published elsewhere
(Horvath et al., 1997). The DNA was stabilised by
ChelexR 100 (Bio-Rad, Richmond, CA). In an
attempt to reduce the contamination risk and short-
en the time necessary for the DNA isolation, a DNA
isolation kit was used (“Cleanmix”, Talent, Italy).

Sampling

Alter disinfecting the bone surface with 10% H,0,
and removing the compact surface layer, samples of
spongious bone tissue were scraped with a scalpel
from inside the bone. The samples were pulverized
to a very fine powder in a mortar. The samplings
were performed in a box after repeated 30 min UV
irradiation.

DNA extraction and deproteination

About 300 mg of pulverized bone was extracted in 4
ml extraction buffer (10mM Tris-HCl, pH 8,0, 2 mM
EDTA, 10 mg/ml DTT, 0,5 mg/ml proteinase-K,
0,005mg/ml RNase, 0,1% SDS, 0,1g ChelexR 100).

X-ray of thoracic vertebrae with e

Figure 2

destruction and wedge-shaped vertebral
bodies (Ossarium, Kftiny, 13th -18th cen-
turies)

Figure 3

Krtiny, K4)

An oval lesion on the distal end
of the left tibia of an adult man (Ossarium,

Figure 4

Xeray of the lesion surrounded
h\‘,mmp\ul bone, the spongious bone is
rough in its proximal part and is covered
with a thin layer of newly formed bone
(Ossarium, Krtiny, 13th-18th centuries)



Morphological, roentgenological and molecular analyses in bone specimens attributed to tuberculosis, Moravia (Czeh Republic

Tuberculous coxarthritis sin.

Figure 5
Adult woman, Jihlava No 111, 18th century,

Figure &

Then the sample was incubated with 5% ChelexR
and centrifuged. ChelexR 100 (Bio-Rad, Richmond,
CA) was applied for the DNA stabilization. The
supernatant was subsequently used for the DNA
extraction.

PCR protocol

For the amplification of 123, 338 and 440 bp frag-
ments of the M. tuberculosis DNA | specific primers
(Mycobacterium tuberculosis kit, Amed, Italy) were
used. The same primers were used in the nested
PCR. The presence of amplification products was
ascertained by electrophoresis. The DNA isolate of
the M. tuberculosis culture was used as a positive
control. Negative controls contained distilled water
and M. tuberculosis-negative human DNA isolated
from hair.

Results

In the first Kftiny case, chronic tuberculosis affected
four caudal thoracic vertebrae (Figure 1), destroying
their bodies in the process. Their warped front parts
are wedge-shaped and fused into a single kyphotic
complex — a gibbus. The terminal superior facets of the
Th8 and the terminal inferior one of the Th11, which
are at right angles, are clearly visible, The bodies of Th9
and 10 vertebrae are completely destroyed, and the
bodies of Th8 and 11 are wedge-shaped. Their inter-
vertebral joints are fully ossified. Also ossified are the
ligamenta flava of Th10 and 11. While the costal
facets are completely deformed by tuberculous

X-rays of the left pelvic bone and proximal part the left femur

the row of

shadows corresponds to lytic foci under articular facets.

spondylitis, the costal facets of transversal processes
remained intact. The diagnosis of the tuberculous
process has been verified by radiological and histo-
logical examinations and also confirmed by PCR.
Radiography (Figure 2) clearly showed a light sclerot-
ic lining and the spongy zone is completely trans-
formed as a result of the lytic process. Scanning
microscopy clearly reveals irregular mineralization of
trabeculae affected by the tuberculous process, with
a markedly porous superficial structure. All the above
mentioned symptoms are typical manifestations of
Pott’s discease.

The second case was a clearly defined lytic lesion
in the compact bone and a part of the spongious
bone tissue on the distal end of the left tibia K4
(Figure 3) of an adult individual (Kftiny). The lesion
is 28 mm long in the proximal-distal direction, 17
mm wide and its maximum depth is 3-4 mm. The
lesion is lined with a slight prominence that rises 3-
4 mm above the bone surface. The lesion is filled
with transformed spongious tissue, porous in the
distal end and prolapsing out of the lesion. Its
proximal half is severely disorganized, with trabec-
ulae of the spongious tissue fused and covered
with a thin layer of newly formed compact bone
tissue. A slight deformation (flattened and irregu-
larly furrowed surface of the compact bone)
extends practically over the entire ventral surface
of the proximal epiphysis. A slight osteophytic lin-
ing is discernible near the eminentia intercondy-
laris. A radiogram (Figure 4) shows the spongy
bone protruding slightly over the lesion level, its
surface covered with newly formed bone tissue
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1 2 3 4 5 6 7 8 9 10

1 a positive control
2'tibia K4, distal epiphysis
3 tibia K4, pr(')xirh}ll e"pipﬁysi%
4acontrol tibia
5 a control fumbar vertebra T
6 femur sin. Jihlava 111

10 arib, ]

Figure 8 ¥ Agarose gel showing amplification products from human bone

extracts using M. tuberculosis-specific primers

with incomplete sclerotic fornix along its border.
The more deeply situated spongious tissue is dis-
rupted by the pathological process.

The third case was a tuberculous coxarthritis in the
left hip joint of an adult female, 30 to 40 years of age
(Jihlava 111- Figure 5). The acetabulum of her pelvic
bone is completely deformed, with a number of
small cavities and surface eburnation in places. The
edge of the articular fossa is irregularly lobulated
with marked productive changes. The acetabulum
deformations described are accompanied with cor-
responding lesions on the head of the femur. It gives
a “melted” appearance, with small centrally located
cavities and irregularly lobulated edges of the newly
formed bone. A continuous layer of compact bone
extends over the edge ventrally as far as the
intertrochanteric line. Radiograms (Figures 6, 7)
show clearly outlined cavities under the articular sur-
face of the head and the fossa, some of which have
clearly discernible, fine sclerotic edges.

The PCR technique described above was used to
demonstrate the amplification of the 123 bp frag-
ment and the negative amplification of the 338 bp
and 440 bp fragments of Mycobacterium tuberculo-
sis DNA in all three cases.

In the cases studied, tuberculosis was diagnosed by
means of the macroscopical, radiological and histo-
logical examinations. The use of the PCR method,
however, had a key importance in differentiating it

17 .{'hégdtlve control 7
12 100 bp- DNA size marker

11 12 1 2o 3 A F oot B 810

7 os coxae sin, Jihlava 111
8 gonarthritis, K 13 7
9 gonarthritis K 13 )

1 size marker

2 positive control 723 bp
3 positive (nntru|ﬁ340 |);) )

6 gibbus, Kitiny 340 bp

7 gibbus, Kftiny 440 bp

8 macered bone sample
R i i
4 positive control 440 bp 9 with diagnosed 340 bp
5 gibbus, Kitiny 123 bp 10 tuberculosis 440 bp

Figure 9 & Comparative amplification of M. tubercu-
losis DNA from human bone extracts using different
pairs of primers

from other types of inflammation. Reproducible
amplification of the 123 bp fragment in all three
specimens studied and the absence of 338 bp and
440 bp fragments proved that the template DNA
originated from the bone samples and not from
external contamination.

In the morphologically supposed diagnosis of bone
tuberculosis, the PCR method used has explicitly
confirmed the presence of DNA fragments of M.
tuberculosis. Control samples of bones without clear
signs of tuberculous inflammations have shown neg-
ative results. Although tuberculosis is a systemic dis-
ease, DNA fragments of M. tuberculosis in ancient
samples were confirmed only in the sites of tubercu-
lous lesions or in their close vicinity in our findings.
The findings were negative in more distant parts of
affected bones.

In differential diagnostics, the presence of mycobac-
terial DNA confirmed by the PCR is considered a
sufficient proof of tuberculosis, which has an enorm-
ous importance for paleopathological studies.
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Detekce DNA specifické pro Mycobacterium
tuberculosis v archeologickych materidalech metodou
polymerazové retézové reakce
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Souhrn

V archeologickych kosternich nilezech muiZe byt diagnéza kostni tuberkulézy potvrzena pomoci
polymerizové ietézové reakce (PCR). Dojde-li k amplifikaci tiscku DNA specifického pro Mycobac-
terium tuberculosis, lze povazovat pritomnost tohoto mikroorganismu ve vzorku za prokazanou.
Predkladana uvodni studie méla zjistit, zda miZe nase molekulirné-biologicka laboratot spolupra-
covat s antropology pii paleopatologickych analyzich a také ovéiit moZnost pouZiti komeréni
soupravy Cleanmix (Talent, Itdlie) pro izolaci DNA z archeologickych vzorki. Vysledky takto
stanovenych diagnéz v historickém kosternim materidlu byly srovniny s diagnézami stanovenymi
na podkladé klasickych paleopatologickych metod. Amplifikace specifickych fragmentti DNA
M. tuberculosis byla tispésna v jednom kostnim vzorku z obdobi 13. a% 15. stoleti. Slo o EétyFi kau-
dalni hrudni obratle pozménéné kostni tuberkulézou (gibbus). Pozitivni byla PCR také v piipadé
pét let starého vzorku stehenni kosti pacientky s chronickou plicni tuberkulézou. U ostatnich
vzorki bez makroskopickych priznaka kostni tuberkulézy k amplifikaci nedoslo. Z dosavadnich
vysledkd vyplyva, Ze v historickém kosternim materidlu je moZné pomoci PCR odhalit probé&hlou
infekei zpusobenou patogennimi mikroorganismy.

Kliéova slova: starobyla DNA - Mycobacterium tuberculosis.

Summary

Horvath R., Hordckovia L., BeneSova L., Bartos M., Votava M.: Detection of Mycobac-
terium tuberculosis-specific DNA in Archaeological Materials by the Polymerase
Chain Reaction

The paleopathological diagnosis of bone tuberculosis in archaeological findings may be confirmed
by the polymerase chain reaction (PCR). If the M. tuberculosis-specific DNA fragment is amplified,
then the presence of this microorganism in the sample is demonstrated. The pilot study presented
investigated whether our molecular biology laboratory can collaborate with anthropologists in
paleopathological analyses and to verify the use of the commercial diagnostic kit Cleanmix (Talent,
Italy), for DNA isolation from archaeological samples. The results were compared with the conclu-
sions of anthropologists. Successful amplification of specific DNA fragments was achieved in
a specimen from the period of the 13th to 15th century. The specimen consists of four thoracic
vertebrae modified by osseous tuberculosis (gibbus). The PCR result was also positive in a five-
-year-old femur sample of a patient with chronic pulmonary tuberculosis. All other specimens of
various ages but without macroscopic symptoms of osseous tuberculosis, were PCR negative. These
results suggest that it is possible to detect former infections with pathogenic microorganisms in
archacological bones find.

Key words: ancient DNA - Mycobacterium tuberculosis.

* Polymerdzova tetézova reakce (PCR) se stale vice
pouziva k diagnostice patogennich mikroorganisma.
Jednou z nejzndméjsich aplikaci PCR je zirejmé detek-
ce genomu Mycobacterium tuberculosis (1), V posled-
nich letech nachazi PCR uplatnéni také v paleopato-
logii, nebot umoznuje dokdzat i velmi mald mnoZstvi

DNA patogennich mikroorganismii v archeologickych
kosternich ndlezech (2) nebo v mumifikovanych mék-
kych tkénich (3, 4). M. tuberculosis z kosternich po-
zlistatk® nalezenych pii archeologickych vyzkumech
neni jiz mozné detekovat kultivaéné a navic mrtvé
télo byva kontaminovdno nepatogennimi druhy pid-

Epidemiologie, mikrobiologie, imunologie
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Obr. 1. Cty¥i kaudilni hrudni obratle s projevy kostni tuber-
kulézy (gibbus)

Fig. 1. Four caudal thoracic vertebrae with symptoms of osse-
ous tuberculosis (gibbus)

nich mykobalkterif (4). ZasaZeni historickych populact
mykobakteriovymi infekcemi je tedy nyni mozno od-
vozovat nejen béznymi paleopatologickymi metodami
z projevii na kosternich ndlezech (obr. 1), ale také
s vyuzitim PCR (5, 6, 7).

Vysledkem PCR jsou specifické amplifikaén{ pro-
dukty. Jejich piitomnost v reakéni smési po pouZiti
primert specifickych pro M. tuberculosis je povaZzova-
na za dostateény prikaz ptitomnosti mykobakteriové
infekce. V kosternich pozistatcich se DNA nachdzi ve
fragmentovaném stavu. Fragmenty obvykle nepiesa-
huji velikosti 150 bp a pravdépodobnost amplifikace
takové DNA klesd se vzrastajici délkou fragmentu (8,
9, 15). Tuto skuteénost je mozné vyuZit k vylougeni
mozné faledné pozitivity pfi PCR (1). |

Tato prace je predbéznym sdélenim o zahdjeni roz-
sdhlejsiho experimentu, na kterém spolupracuje mo-
lekuldrnéa-biologicksa laboratot Mikrobiologického
tstavu LF MU a FN u sv. Anny s oddélenim lékaiské
antropologie Anatomického ustavu LF MU v Brné.
Mezioborovd spoluprdce md za cil ovéiit metodiku
izolace a PCR analyzy DNA patogennich mikroorga-
nismt z kosternich pozlistatkd nalezenych pii ar-
cheologickych vyzkumech, nalézt nejvhodn&jsi meto-
dickou variantu a orientaéné ovéfit moznost detekce
DNA M. tuberculosis z kosti pti plieni tuberkuloze.

Material a metodika

Phvod vzorku

Kostni vzorky pro detckci DNA M. tuberculosis pochdzeji
z ruznych moravskych lokalit, maji riizné datovdni a lisi se
i zptisobem postmortdlniho ulozeni. Kostni vzorky byly poskyt-
nuty ze sbirek oddéleni lékafské antropologie Anatomického
dstavu LF MU v Brné.

Seznam vzorki

1. Ctyf#i kauddlni hrudni obratle dospélého jedince. Klasic-
kymi paleopatologickymi metodami byla stanovena diagnéza
kostni tuberkulézy (gibbus). Kitiny — kostnice, datovani: 13.-
18. stol. (viz obr. 1).

2. Femur (trochanter major) 36leté zeny s chronickou plicni
tuberkulézou v anamnéze, recentni materidl ze sbirek Anato-
mického tstavu LF MU v Brné. Pozn.: Na hrudnich obratlich
jsou patrné makroskopické zmény, které v3ak nelze s jistotou
piisoudit kostni tuberkuloze.

3. Talus 25-30leté zeny, Brno, Petrov — krypta, datovdni:
12.-13. stoleti.

4. Hrudni obratel ditéte 14-16letého, z pohiebisté na Po-
hansku u Bieclavi, datovani: 8.-9. stoleti.

5. Hrudni obratel dospélého muze z hromadného hrobu
z bitvy u Slavkova roku 1805.

6. Hrudni obratel dospélého muze z hromadného hrobu
z bitvy u Slavkova roku 1805.

7. Clavicula 50-60letého muze, Brno, Petrov, datovdni: 14.—
15. stoleti.

8. Patella 50-60letého muze, Brnou, Petrov, datovdni: 14.—
15. stoleti.

9. Izoldat DNA z kultury soudasného kmene M. tuberculosis.

Metodika analyzy DNA

Pro izolaci a analyzu DNA z kosterniho materidlu bylo na-
vrzeno nékolik riznych metodik (3, 4, 10-13, 15). V této praci
byly pouzity dvé metody (dile oznadené A a B), které vychdzeji
z publikovanych postupq, ale jsou upraveny pro podminky nasi
laboratofe. Pro stabilizaci DNA byl pouzit Chelex® 100 (Bio-
Rad, Richmond, Ca.) (13). Pokusili jsme se sniZit rizika konta-
minace a ¢as nutny pro izolaci DNA pouzitim DNA-izola¢niho
kitu Cleanmix firmy Talent (Italie).

Odbér vzorku ‘

Povrch kosti byl dezinfikovdn 10% H20:, kompaktni povr-
chovi vrstva kosti byla odstranéna a skalpelem byly z vnitini
gasti kosti vydroleny vzorky spongidzni kostni tkdn&. Vzorky
byly rozdreeny v tieci misce na velmi jemny prisek.

Extrakce DNA a deproteinace

Pragek z kosti (asi 300 mg) byl extrahovin ve 4 ml extraké-
niho pufru (10 mmol/l Tris-HCI, pH 8,0, 2 mmol/l EDTA, 10
mg/ml DTT, 0,5 mg/ml proteindza K, 0,005 mg/ml RNdza, 0,1%
SDS, 0,1 g Chelex 100) pies noc (8). Vzorek byl pak inkubovin
s 5% Chelexem 100 po dobu 1 hodiny p¥i 56 “C a ndsledné pii
100 °C po 10 minut, centrifugovdn (10 000 g) a supernatant byl
dale poutzit pro izolaci DNA.

Izolace DNA — postup A: fenolova extrakee a vysrdZeni eta-
nolem (8, 14).

Izolace DNA < postup /B komeréni izolaéni soupravou
Cleanmix (Talent, Itilie).

10



Protokol PCR

Pro amplifikaci iisekit na genomové DNA byly pouzity pri-
mery M. tuberculosis o velikosti 123 bp (1), 338 bp a 440 bp
(Mycobacterium tuberculosis kit, Amed, Itdlie). Stejné primery
byly amplifikoviny ve dvoustupnové (nested) PCR. Piitomnost
amplifikacnich produkti byla zjistovana elektroforeticky (2%
agarozovy gel). 25 pl Master mix obsahovalo 11,1 ul dd H20,
2,5 pl 10X reakéni pufr, 100 pg/ml bovinniho sérového albumi-
nu, 1,6 mmol/l MgCly, pdr primert po 5 pmol, dNTP-mix
0,005 pmol, dU'TP 0,002 pmol, 1 U uracil-N-glykosyldzy (Epi-
centre Technologies, USA), Tbr-polymerdzu 1 U (Amresco,
USA). K amplifikaci bylo pouzito 5 pl vzorku. Jako pozitivni
kontrola byl pouzit izolit DNA z kultury M. tuberculosis. Nega-
tivni kontroly obsahovaly: 1. dd Hz0, 2. lidskou DNA M. tu-
bereulosis negativni (izolovana z lidskych vlast). Amplifikaéni
ceykly: jeden cyklus 94 "C/5 min; 56 "C/1 min 20 s; 72 *C/2 min;
38 cykla 94 "C/1 min 10 s; 56°C/1min; 72 °C/1 min 30 s; jeden
cyklus 94 °C/1 min 10 s; 56 "C/1 min; 72 "C/5 min.

Vysledky

K amplifikaci fragmentu o velikosti 123 bp doslo
uvzorkt ¢, 1 a 2, u ostatnich vzork( nebyl fragment
této délky amplifikovan. Vzorky ¢ 1 a 2 byly ddle
podrobeny amplifikaci fragmenti 338 bp a 440 bp
(obr. 2). Je ziejmé, Ze u vzorka s DNA izolovanou
z kosti nastala pouze amplifikace kratkého fragmen-
tu (123 bp), kdezto delsi fragmenty (338 a 440 bp)
amplifikoviny nebyly. V pripadé vzorku s izoldtem
DNA M. tuberculosis z kultury byly amplifikoviny
fragmenty vsech tii velikosti (vzorek & 9).

7 téchto vysledka lze vyvodit, ze vzorky & 1 a 2
a kontrolni €. 9 jsou Mycobacterium tuberculosis pozi-

Obr. 2. Pozitivni vzorky 1 a 2 a vzorek 9 po amplifikaci frag-
menti o velikosti 440 (a), 338 (b) a 123 (c) bp. M = hmotnostni
standard po 100 bp

Fig. 2. Positive specimens 1 and 2 and specimen 9 after ampli-
fication of 440 (a), 338 (b) and 138 (¢) bp fragments. M = weight
standard per 100 bp

tivni, ostatni vzorky jsou negativni. Tyto vysledky
byly potvrzeny ve tiech totoznych nezavislych experi-
mentech.

Pro izolaci DNA se ukdzala metodickd varianta
s pouzitim izola¢niho kitu Cleanmix-Talent vyhodnéj-
§i, nebot vynosy a éistota izolované DNA a také rych-
lost izolace byly vétsi nez pii pouziti fenolové extrak-
ce. Po fenolové extrakei byla DNA vice poskozena, co?
se projevilo i na nizsich vytézcich po amplifikaci. Pro
dalsi experimenty je dilezity také fakt, 7e se DNA
izolovana ze starych kostnich vzork pomérné rychle
rozklddd. Po 14 dnech od izolace byly vytéiky z PCR
zi'etelné nizéi a po tiech tydnech jiz nulové.

Diskuse

Reprodukovatelnd amplifikace fragmentu 123 bp
u vzorki €. 1 a 2 a zdroveii absence fragmentii 338 bp
a 440 bp poukazuje na ptivod templitové DNA z kost-
nich vzorki a nikoli z kontaminace. Podobny zptsob
ovéiovani piavodu amplifikované DNA byl pouzit
i v pracich jinych autort (8, 9). Pozitivita vzorku & 1
(gibbu) byla o¢ekdvand a v souladu s paleopatologic-
kou diagnézou. Pozitivita vzorku z recentni stehenni
kosti pacientky s plieni tuberkulézou potvrzuje, ze
tuberkuldza je cellkové onemocnéni organismu a zbyt-
ky jeho puvodce l1ze detekovat i ve spongiézni kostni
tkani (6, 7). Absence typickych p¥iznak( tuberkulézni
infekce na ostatnich kostnich vzorcich odpovidd i ne-
gativnim vysledkiim amplifikkace DNA specifické pro
M. tuberculosis. Tyto vzorky zéroveii poslouzily jako
negativni kontroly. Modifikace PCR ("nested” proto-
kol) zvysila specificitu a citlivost reakce.

Prdce tedy prokédzala moZnost potvrzeni diagnézy
M. tuberculosis v kosternich materidlech metodou po-
lymerazové Fetézové reakce. Propracovani techniky
izolace a amplifikace DNA z takovych vzorkt otevielo
cestu k systematickému zpracovavani rozsihlého
materidlu shromédzdéného na pracovisti Anatomické-
ho ustavu LF MU v Brné i novych nélezt.

Podékovini: Je ndm milou povinnosti podékovat
firmé Biovendor — Biotechnologie, spol. s r. 0. za pos-
kytnuti pfistrojového a laboratorniho vybaveni.
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OSOBNI ZPRAVY

Spomienka na MUDr. Frica Bagara

Opustil nds v 72. roku svojho Zivota. Rozluéili sme
sa s nim v posledny den oktébrovy v bratislavskom
krematériu. Jeho dlachetné epidemiologické srdce do-
tiklo svoju poslednu systolu. Jeho odchodom strdcame
uprimného priatela, skvelého odbornika v praktickej
epidemioldgii, obetavého pracovnika, vtipného a dob-
rosrdeéného ¢loveka.

Dr. Bagar dokonéil svoje medicinske Stidium
v Bratislave. Po promdcii v roku 1951 nastipil na
vtedajii Statny zdravotny ustav ako sekunddrny le-
kar. Po absolvovani jednoroéného kurzu pre hygieni-
kov a epidemiolégov zakotvil na novozriadenej KHS.
Nepochybne sa svojim presved¢ivym nasadenim pri-
¢inil o nase uspechy v boji proti infekénym chorobam
koncom pitdesiatych a zaciatkom Sestdesiatych ro-
kov.

Zaujem SZO o epidemiolégov pre rozvojové krajiny
nasiel Dr. Bagara pripraveného. V roku 1965 odcha-
dza ako expert WHO do Indie a v roku 1968 zase do
Afriky, do Sierra Leone ako vediici epidemiologického
timu pri tamojSom Ministerstve zdravotnictva. Hlbo-
ko presvedceny o raciondlnosti projektu SZO o eradi-
kacii varioly opit odchddza do juhovychodnej Azii. Za
odvedeni pracu sa mu dostdva viacero uznani a oce-
neni.

Ochotne odovzddval sveje poznatky a skiisenosti
nielen vo svojich publikacidch, ale i vo vyuke, & uz
pregradudlnej alebo postgradudlnej. Jeho cast na

nasich semindroch so studentami, ktoré tvorili uz
roky sucast praktickej vyuky epidemiolégie, ndm vy-
datne pomdhala dat budiicim adeptom mediciny rea-
listicky polilad na vyznam epidemiolégie pre lekdrsku
prax bez ohladu na jej Specializdciu. Vtipnym spdso-
bom ndm prezentoval, ake mozno iéelne spdjat v pra-
xi teoretické a praktické poznatky z epidemioldgie.

Frico Bagar bol midrym a rezvaznym praktikom.
Pri riedeni zloZitych situdcii nevdhal konzultovat ko-
legov, ¢ uz z fakulty alebo vyskumnych tistavov,
a ked bolo treba aj sa s nimi vybrat na "miesto ¢inu”
a spoloéne hladat ki€ k rieeniu epidémie. Raz ho
okolnosti dokonca priniitili vybrat sa na basketbalovy
zdpas, aby odhalil, ako mohlo vébec déjst k prenosu
virusu hepatitidy medzi hrdémi oboch timov.

Fricka Bagara sme v3etci poznali ako &loveka s ne-
napodobitelnym humorom, niekedy az prilis "Tud-
skym". V spoloénosti, kde sa zjavil, ako by sa bolo
slnko rozsvietilo.

Svoje posledné roky trdavil na OHS Bratislava-vi-
diek v sympatickom kolektive, ktory mu i pripravil
pred dvomi rokmi neobyé¢ajne peknii a déstojmi osla-
vu jeho neddvnych sedemdesiatich narodenin.

Mily Fricko, budes ndm vietkym, ktori sme Ta
poznali a radi mali a najmi Sirokej rodine nasich
epidemiolégov, velmi chybat.

Emil Kmety
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PROJEVY NADOROVYCH ONEMOCNENI NA SKELETU

Lenka Vargova / Ladislava Horackova / Alena Néemeckova

Manifestations of Tumoral Diseases on Skeleton

This report deals with a preparation of an optimum procedure in diagnostics, classification, and final interpretation of
symptoms of tumoral diseases at skeletal remains. More than 2700 skeletons or their parts from eight Moravian sites dated from
the 5t to the 18t centuries were assessed based on anthropological and paleopathological analyses. Common macroscopic and
roentgenologic examinations were used for tumour diagnostics. Only such tumours can be identified in this way, which cause
direct or indirect pathological changes of bones in the form of osseous over-production or lyses. A more detailed diagnostics
and classification of tumours is difficult in paleopathology, however, and requires using diverse, especially classical histological
and histochemical methods in indicated cases. It was necessary to use a rather modified standard classification of tumours for
the interpretation of results with respect to the character of examined skeletal remains. Analysing available iconographic and
literary sources has also brought important information on living and climatic conditions of investigated populations that
influencing the occurrence of tumours to a certain extent.

Benign tumours mainly have been found in the examined sets. Traces of soft tissue tumour metastases have been found
in five cases as well as one case of osteosarcoma and one case of myeloma. The investigation of tumour symptoms of skeletal
remains of historical populations may contribute to a better understanding of relations during the development of this disease
type and above all to explain the unprecedented growth of occurrence of malignant tumours in the human population of today’s

civilization.

Uvod

Nadory lze definovat jako utvary vznikajici
mistnim neregulovanym riistem bunék riznych tkéani
téla, které svym nekoordinovanym bujenim ovlivauji
nejblizsi okoli. Nezhoubné nadory (benigni) jsou cha-
rakterizovany ohrani¢enym ristem v misté vzniku a na
okoli plsobi hlavné tlakem (expanzivni rist). Pro
zhoubné nadory (maligni) je typické destruktivni pro-
rustani do okolnich struktur a vytvafeni sekundarnich
dcefinnych lozisek (metastaz) migraci nadorovych
bunék krevni ¢i lymfatickou cestou (invazivni rist).

Pfi analyze kosternich poztstatkii ma studium
nadorovych onemocnéni sva specificka uskali. Prede-
véim jsou diagnostikovany pouze nadory, které vyvo-
lavaji primé ¢i nepfimé chorobné zmény na kostech.
V kazdém vétsim osteologickém souboru jsou velmi
Castym nalezem benigni nadory kostni tkané a jejich
rozpoznani necini obvykle potize. Diagnostika malig-
nich nadoru vsak ziistava dosud znacné problematicka.
V celkovych populacnich studiich byvaji popsané
pfipady zhoubnych nadort vétsinou ojedinélé. V sou-
casné dobé, spolu se vzristajici incidenci zhoubnych
nadori v populaci, vzrostl i zdjem o historii tohoto ty-
pu onemocnéni, cozZ se projevilo i v paleopatologickych
studiich. Podle Strouhala (2004, 121) bylo prozatim
v paleopatologické literatufe zachyceno kolem 190 do-
brfe dokumentovanych zhoubnych nadort z riznych
historickych etap. Prezentované sdéleni je zaméfeno na

vypracovani vlastniho optimalniho postupu pfi dia-
gnostice, klasifikaci a koneéné interpretaci projevi
nadorovych onemocnéni na kosternich pozstatcich.

Material

Celkové bylo vyhodnoceno vice nez 2700 koster
nebo jejich ¢asti z osmi moravskych lokalit z riznych
historickych obdobi. Nejstarsi kosterni pozistatky po-
chdazely z Libivé u Bfeclavi a jsou datovany do 5.-6. sto-
leti. Dale byly zkoumany staroslovanské kostry z 9.
a pocatku 10. stoleti z Olomouce-Nemilan a rovnéz kos-
terni kolekce z 18. stoleti z byvalého hfbitova u Ne-
mocnice Milosrdnych bratfi v Brné, z kostnice ve Kfti-
nach (13.-18. stoleti), z kostela sv. Josefa v Kyjové
(13.-18. stoleti), z chramu sv. Petra a Pavla v Brné
(12.-18. stoleti), kosterni pozistatky z hromadného
hrobu z bitvy u Znojma roku 1809 a posledni studova-
ny osteologicky soubor ze zruseného Méstského hibi-
tova na Malé Nové v Brné, dnesni Antoninské ulici byl
datovan do let 1785-1883.

Metody

Pii paleopatologické diagnostice nahrazovala
casteéné anamnestické udaje standardni antropologic-
ka analyza kosternich pozlstatki podle Martina a Sal-
lera (1957), Knussmanna (1988) nebo Stloukala a ko-
lektivu (1999).
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Paleopatologické nalezy byly posuzovany pre-
vazné podle kritérii Bednare a kolektivu (1982, 146-155),
Steinbocka (1976), Zimmermanna a Kellyho (1982),
Aufderheideho a Rodriguez-Martina (1998). Vyhnanka
a kolektivu (1998) a Strouhala (2004, 121-142).

Z4kladni vySetfovaci metodou paleopatologické
diagnostiky bylo pfedeviim detailni makroskopické
zkoumani, u indikovanych pfipadd bylo nezbytné vyu-
7it rentgenologického vySetfeni (véetné komputerové
tomografie) a histologické vySetfeni postiZzené kostni
tkané (ve svételném i elektronovém mikroskopu).

Vysledky a diskuse

Klasifikace nadorii a nadorim podobnych utva-
ri je v paleopatologické literature dosud nejednotnd,
obvykle jsou popisovany objevené pripady samostatné.
Paleopatologicka klasifikacni schémata zahrnuji navic
kolem étyt desitek druhii nadort, proto jsme se pfi pa-
leopatologické analyze pokusili, na zakladé naSich zku-
senosti, o sestaveni ponékud modifikovaného klasické-
ho rozdéleni nadori:

1. podle invazivity ristu
a) benigni - nezhoubné nadory jsou charakterizo-
vany ohraniéenym ristem v misté vzniku a na
okoli ptsobi hlavné tlakem (expanzivni rust)
b) maligni - zhoubné nadory, pro néz je typické
destruktivni prortustani do okolnich struktur

a vytvafeni sekundarnich dcefinnych loZisek

(metastaz) migraci nadorovych bunék krevni Ci

lymfatickou cestou (invazivni rist)

¢) semimaligni - vyznacuji se invazivnim riistem,
ale netvori sekundarni loZiska (metastazy)
2.podle lokalizace
a) primarni - vyrlstaji pfimo z kosti nebo z kostni
dfené
b) sekundarni - v kostech vytvareji metastazy, pfi-
¢emZ primarni lozisko je v mékkych tkanich
3.podle tkané, z niZ vyrustaji
a) kost - osteomy, osteosarkomy
b) chrupavka - chondromy, chondrosarkomy
¢) vazivo - fibromy, fibrosarkomy atd.
4. zvlastni skupina
a) zvapenatélé Casti nadorta meékkych tkani
b) deformace tvaru kosti zpiisobené tlakem nadorti

Pii paleopatologické diagnostice naSich koster-
nich soubort bylo vzdy vychozim vySetfenim detailni
makroskopické zkoumani, na jehoz zakladé bylo mo-
7Zno vytipovat veskeré suspektni pfipady nadorovych
onemocnéni. Toto vySetfeni zachytilo pfedevS§im mor-
fologické zmény kosti, které mohou byt rizné podle
druhu nadoru. Velmi zjednoduSené lze fici, Ze roze-
znavame dva hlavni typy nadorovych postiZzeni skeletu.
Prvni typ je charakterizovan zvy$enou produkei novot-
vofené kostni tkané a druhy jejim tbytkem.

Nadory, které se vyznacuji menSim ¢i vétSim
priristkem kostni tkan€, mohou na jednotlivych kos-
tech vytvaret jak ohranic¢eny, zaobleny, témeéf pravidel-
ny utvar, tak i utvar nepravidelny, bizarniho vzhledu.
Obecné obvykle plati, Ze ¢im nepravidelnéjsi tvar
i struktura nadoru, tim malignéjsi forma. Rozpoznani
nadori s nadprodukci kostni tkané jen na zakladé
aspekce necini obvykle potize, k odliseni jednotlivych
typh takovychto nadori je vSak tfeba provést jesté dal-
§i, zejména rentgenologické a histologické vysetfeni.

Pti makroskopické prohlidce kosti se mnohem
sobuji tibytek kostni tkané a projevuji se riznymi lytic-
kymi lozisky. Pfedevsim velmi drobné kostni defekty
mohou byt pfi prvotnim vysetreni snadno prehlédnuty
nebo zaménény za zmény tafonomického pulvodu.
V pripadé nejistoty je proto nezbytné pouzit k hodno-
ceni tvaru, velikosti, lokalizace a Cetnosti osteolytic-
kych lozisek rentgenologické vySetfeni. Na zakladé
rentgenového obrazu Ize potom snadnéji odhadnout
biologickou aktivitu nadoru ve smyslu malignity ¢i be-
nignity. Podle Vyhnanka (1999) je mozZno radiologicky
Iytické lozisko zhodnotit jako:

1. mapovitou destrukci
a) s ostfe ohrani¢enym sklerotickym lemem u po-
malu rostoucich, vétSinou benignich nadora
b) bez sklerotického lemu u rychle rostoucich, ob-
vykle malignich nador(
¢) neostfe ohrani¢ena loZiska s pfechodnou zénou
do normalni kosti, napfiklad u obrovskobuné¢-
nych nador(.
2.mnohocetna nestejné velika lyticka loZiska (,jako
vykousana od molu“), kterda mohou splyvat ¢i zls-
tavat oddélena sklerotickymi pruhy s Sirokou pfe-
chodnou zonou do normalni kosti. Tato loZiska jsou
typicka pro maligni nadory s agresivnim ristem.
3.permeabilni destrukci, ktera je charakterizovana
mnohocéetnymi malymi lozisky pfibliZné stejné veli-
kosti. Loziska postihuji kompaktu a vyznacuji se
agresivnim rlstem do okoli (napfiklad u myeloma
multiplex).

Na rentgenovych snimcich je u nadori, které
postihly kompaktu, mozno také zhodnotit reakci perio-
stu v podobé takzvané periostézy. Plynuld (kontinual-
ni) periostéza s lamelarnim uspofadanim kostni tkané
je typicka pro benigni nadory, zatimco prerusovana
(fragmentovand), cibulovité lamelarni periostéza je
charakteristickd u malignich nadori. Kolem okraje
nadorové 1éze miiZze lamelarni periostoza vytvaret tak-
zvany Codmanitv trojuhelnik, coZ je makroskopicky pa-
trny Utvar tvofeny kostni tkani (na vertikdlnim fezu
trojuhelnikovitého tvaru) u silné agresivnich nador(,
ktery odstupuje z povrchu kosti smérem k nadorovému
lozisku. Zvlastnim pfipadem jsou spikularni periostozy
ve tvaru slune¢nich vybucht (anglicky ,sun burst ty-



pe”), které se nachazeji u metastaz neuroblastomu ne-
bo osteosarkomu (Strouhal 2004, 123).

V klinické praxi je nejvyznamnéjsi diagnostic-
kou metodou nadort histologické vysetfeni. Stupen
malignity se uréuje na zakladé stupné diferenciace, te-
dy podobnosti nadorové tkané s tkani pavodni, z niz
nador vyrostl. Benigni nadory se znatné podobaji
zdravé tkani, jsou dobfe diferencovany. Cim malignéjsi
nador, tim mensi diferenciace a mensi podoba s vycho-
zi tkani. DalSim pfiznakem malignity je i pFfitomnost
velkého mnoZstvi délicich se bunék, ¢im vétsi pocet mi-
téz, tim rychlejsi rist nadoru (Bednaf a kolektiv 1982,
151). U kosternich pozlstatki vSak obvykle neni za-
chovana organicka sloZka kosti, nelze proto vyhodnotit
tvar, velikost, zralost ¢i mitotickou aktivitu nadorovych
bunék. Vétsinou je pozorovani omezeno na sledovani
uspofadani jednotlivych Haversovych systému a odha-
leni znamek osteolytického ¢i osteoplastického proce-
su. Jen vyjimeéné lze zachytit zbytky nadorové tkané,
na jejichz zakladé lze piesné odlisit druh nadoru.

V priibéhu nasich vyzkumu jsme diagnostikovali
nékolik riznych druhti nadorovych onemocnéni, z nichz
byl nejéastéji nalezen benigni kostni nador - osteom.
V jednotlivych kosternich kolekcich se zastoupeni to-
hoto benigniho nadoru liilo, jeho maximalni vyskyt
4,4 % (N=181) byl zaznamenan na lebkach z brnénské-
ho hibitova na ulici Mala Nova. Diagnostika osteomu
zpravidla necinila potizZe. V prevazné vétsiné pripadu se
dal tento typ nadoru diagnostikovat jiz makroskopicky,
podle charakteristického vzhledu. Osteom mél obvykle
podobu drobného €ockovitého ttvaru s hladkym povr-
chem, ktery se nachazel na zevni laminé kosti klenby
lebni. Nejéastéji se jednalo o solitarni utvar, pouze
u dvou skeletli (20-25 leté Zeny z kostnice ve Kitinach
a u muZe asi padesatiletého z brnénského hibitova na
ulici Malé Nové) byla loziska mnohoéetna a vétSich
rozmérli v podobé osteomatozy. Pfi rentgenologickém
vysetfeni vytvarel osteom ostie ohraniceny, syty homo-
genni stin a histologické vySetfeni tohoto nadoru
ukazalo normalni strukturu lamelozni kostni tkané.

Ve vsech studovanych kosternich souborech ne-
byl zaznamenan osteom na dlouhych kostech koncetin.
Na postkranialnich skeletech bylo sice nalezeno néko-
lik nadoriim podobnych utvarh, avsak ve vsech téchto
pfipadech byla nakonec v diferencialni diagnostice sta-
novena za nejpravdépodobnéjsi pfi¢inu vzniku kost-
niho vyristku bud myositis ossificans nebo exostosis.

Myositis ossificans je osifikace svalovych uponil
pfi poranéni svalu, kdy doslo ke vzniku velkého nitro-
svalového hematomu nebo po tupém zhmozdéni svalu
opakujicimi se mikrotraumaty a trvalym pfemahanim
svalovych skupin (typické jsou napfiklad myositidy
u jezdci na koni, stelct, taneénic). V misté drazdéni
svalového uponu vznika mechanicko - iritaéni zanét,
ktery ve stadiu hojeni prejde pii dalsim neklidu
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k tvorbé spongiozni kosti. Defekt mhze byt ohranicen
na urcity sval nebo svalovou jednotku (Horackova
2004, 66; Dungl a kolektiv 2005, 409). K odliseni my-
ositis osificans od nadoru napomaha typicka lokalizace
kostnich vyriistkil v misté svalovych upont. Histologic-
ky je pak charakteristické napadné vrstveni kostni
tkané - od diferencované periferni vrstvy kosti k proli-
ferujici vrstvé v hloubce (Bednarf a kolektiv 1982, 551).

Pomérné éastym utvarem na kostech postkrani-
alniho skeletu byly exostozy. Exostoza je ohraniceny
kostni vyristek na povrchu kosti. MliZze mit rizny tvar
- kulovity, uzlovity, plochy apod. Vétsina exostoz ma
traumaticky ptvod, vznikd mechanickym drazdénim
okostice. Nejcastéji byly ve sledovanych kosternich sou-
borech nalézany exostozy na kostech dolnich koncetin.
Napriklad na kosternich pozistatcich z hromadného
hrobu vojaki padlych v bitvé u Znojma roku 1809 byly
na patnich kostech nalezeny v hojném poétu takzvané
~patni ostruhy” (calcar calcaneare). Tyto kosténé
vyrlstky vznikaji tahem silného chodidlového vazu (li-
gamentum plantare longum) u plochych nebo na-
dmérné zatéZovanych nohou. Patni ostruha byva také
nékdy anglicky oznacovana jako ,policeman’s heel“
a z jejiho vzniku je obvifiovdna chlze na tvrdém povr-
chu v robustnich botach (Miiller 1995, 27). Jeji vysoky
vyskyt u padlych v bitvé u Znojma lze proto pficist
dlouhym vysilujicim pochodim vojakt v tézké vojenské
obuvi (Kovarnik a kolektiv 2006, 325). Histologicky vy-
kazuji exostozy podobnou strukturu jako osteom a nel-
ze je proto na zakladé tohoto vysetfeni navzajem odli-
Sit. Zasadni vyznam pri diagnostice kostnich vyrastki
hraje jejich lokalizace na skeletu a srovnani se soucas-
nymi klinickymi pfipady (napfiklad na kostech nohy
v mistech tlaku obuvi, na malo chranéné medialni plo-
Se tibie apod.).

Diagnostika malignich nador je v paleopatologii
nich. Stopy po malignich nadorech jsou v osteologic-
kych souborech nalézany méné ¢asto. Z velkého mno-
Zstvi v soucasnosti rozpoznavanych malignich nadorii
jsme ve zkoumaném paleopatologickém materialu dia-
gnostikovali osteosarkom, mnohoéetny myelom a stopy
po metastazach zhoubnych nadort mékkych tkani.

Osteosarkom se vyskytuje pFevazné u déti a mla-
dych dospélych jedinch (do tficeti let). Postihuje ze-
iména metafyzy dlouhych kosti konéetin, nejcastéji fe-
muru, tibie a humeru. Vyjimeéné neni ani zasaZeni
panevnich kosti nebo lebky (schéma 1). Makroskopic-
ky maji osteosarkomy obvykle podobu rtizné velkych
nepravidelnych utvari se znacné chaotickou struktu-
rou. Periost na okrajich nadoru miiZze reagovat na po-
drazdéni kostni novotvorbou v podobé ,cibulovych slu-
pek® nebo jehli¢ek (spikul), uspofadanych po obvodu
nadorového utvaru kolmo na povrch kosti. Vedle osteo-
plastické formy osteosarkomu existuje vsak i osteolytic-
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Schéma 1. Schéma obvyklé lokalizace loZisek osteosarkomu
na kostre - ¢ernou barvou je znazornén nejcastéjsi
vyskyt, Sedou barvou méné casty vyskyt (modifiko-
vano podle Steinbock 1976).

Diagram 1. Skeletal distribution of osteosarcoma - black areas
indicate the most frequent sites and greyish areas mark
occasional sites (modification according by Steinbock
1976 ).

ka forma, u niz pfevlada destrukce kosti a probiha
omezena kostni novotvorba. Na rentgenovém snimku
ma nador znaéné nehomogenni strukturu (podoba ,,0b-
laéku®), ktera je zpuisobena neusporadanym stfidanim
okrskil projasnéni, zvySené i stejné sytosti stinu jako ma

Obr. 1. Osteosarkom na pravé temenni kosti dospélého je-
dince (Kyjov 13.-18. stoleti). Foto: Ladislava Ho-
rackova.

Osteosarcoma affecting the right parietal bone (an
adult individual, Kyjov, 13%-[8" centuries). Photo:
Ladislava Hordckova.

Fig. I

Obr. 2. Projevy myeloma multiplex na kostech klenby lebni
ctyficeti az padesatiletého muze v podobé ostie ohra-
nicenych osteolytickych loZisek (kostnice ve Kiti-
nach, 13.-18. stoleti). Foto: Eliska Vozarova.

Fig. 2. Multiple myeloma in the skull of a 40-50 year-old
male. Bones of the skull are affected by sharply defined
small lvtic defects (ossuary Krtiny, 13- 18" centuries ).
Photo: Eliska Vozdrovd.

okolni kost. Osteosarkom muZe metastazovat nejenom
do mékkych tkani, ale i do kosti.

Na studovanych kosternich pozistatcich byl na-
lezen osteosarkom na zlomku kalvy mladého muze



Schéma 2. Schéma obvyklé lokalizace loZisek mnohocetného
myelomu na Kostfe - ¢ernou barvou je znazornén
nejcastéjsi vyskyt, tmavé Sedou barvou méné casty
vyskyt a svétle Sedou barvou ojedinély vyskyt (modi-
fikovano podle Steinbock 1976).

Diagram 2. Skeletal distribution of myeloma multiplex - black
areas indicate the most frequent sites, dark grevish
areas mark common sites; and light grevish indicate
occasional sites (modification according by Steinbock
1976 ).

z hrobky pod byvalym kostelem svatého Josefa v Ky-
joveé (obrazek 1). Nadorovy utvar vystupoval asi 25 mm
nad povrch klenby lebni, nachazel se v predni tfetiné
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pravé temenni kosti a pokracoval pres véncity $ev na Su-
pinu kosti ¢elni. Mél podobu ,mofského koralu®“ ¢i
Lkvétaku“ s neusporadanymi kostnimi trabekulami
a s uzkym kosténym lemem po obvodu (Codmantv troj-
thelnik). V tésné blizkosti byly zjistény dva okrouhlé
osteolytické defekty, jeden z nich byl ziejmé soucasti
primarniho tumoru, druhy metastazou do kosti (Strou-
hal a kolektiv 1996, 121).

Dalsi z malignich nadort (obrazek 2) diagnos-
tikovany na jedné ze zkoumanych lebek (u 40-50 leté-
ho muZe z kostnice ve Kftinach) byl mnohocetny mye-
lom (myeloma multiplex, zvany téZ plasmocytom, mye-
lomatosis ¢i Kahlerova nemoc). Tento nador je krev-
niho plivodu, vznikd malignim zvrhnutim plasmatic-
kych bunék. Objevuje se pfevazné u jedinci starSich
vékovych kategorii (maturus, senilis). Z primarniho lo-
Ziska se nadorové bunky §ifi krevni cestou velmi rychle
a vytvori obvykle obrovské mnozstvi sekundarnich lo-
Zisek, zejména ve spongioze plochych a kratkych kosti,
kde se i v dospélém véku nachazi ¢ervena kostni dien
(schéma 2). Tato mista se vyznaéuji vyraznou destruk-
ci okolni kostni tkané, coZ se pii vySetfeni kosternich
pozistatk( projevi jako drobné (ne vétsi nez 2 cm),
ostie ohraniCené osteolytické 1éze (podobné ,kosti pro-
stiilené broky“ nebo ,ementalskému syru®) bez reak-
tivni kostni novotvorby na okrajich. Méné Casto osteo-
Iyticka loZiska splyvaji do utvart nepravidelného lalo-
kovitého tvaru nebo maji charakter difuzni infiltrace
kosti, pfipominajici téZkou celkovou osteoporozu. Na
rentgenovém snimku se osteolytickd loZiska projevuji
jako drobna az stredné velka projasnéni s ostrymi, ja-
koby vyrazenymi okraji.

Na studovanych kosternich poziistatcich byly
vibec nejcastéjsimi projevy zhoubnych nadort stopy
po kostnich metastazach nadort mékkych tkani, coz je
ve shodé s vyzkumy napriklad Ortnera a Putschara
(1985, 395). Primarni lozisko zhoubného nadoru miiZe
byt v riznych organech, napriklad v plicich, Stitné
Zlaze, prostaté, prsu. VeétSina karcinomi mékkych
tkani, které metastazuji do kosti, vytvateji dcefinna lo-
Ziska osteolytického charakteru, vzacnéji vznikaji oste-
oplastické metastazy. Kostni metastazy postihuji nej-
Castéji axialni skelet a lebku, méné Casto dlouhé kosti
koncetin (schéma 3, obrazek 3).

Lyticka loziska byvaji rizné velikosti, maji ob-
vykle charakter okrouhlych otvort s podminovanymi
okraji, které jsou lemovany drobnymi otvirky. Metas-
tazy se vétsinou vyskytuji ve vétsim poctu a jejich veli-
kost kolisa od sotva znatelnych perforaci k otvorim
s prumérem nékolika centimetrii (obrazek 4). Pfi radi-
ologickém vySetfeni se projevi jako projasnéni s nezie-
telnymi okraji, které mohou nékdy mit i jemny sklero-
ticky lem.

Pri paleopatologické analyze sledovanych sou-
bort bylo na skeletu diagnostikovano 7 pfipadii metas-
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Schéma 3. Schéma obvyklé lokalizace sekundarnich lozZisek
(metastaz) na kostfe u malignich nadord mékkych
tkani - ¢ernou barvou je znazornén nejcastéjsi vys-
kyt, tmavé Sedou barvou méné casty vyskyt a svétle
Sedou barvou ojedinély vyskyt (modifikovano podle
Steinbock 1976).

Diagram 3. Skeletal distribution of metastatic carcinoma -
black areas indicate the most frequent sites, dark
greyish areas mark common sites; and light greyish
indicate occasional sites (modification according by
Steinbock 1976).

taz. Nejstarsi datovany pfipad byl nalezen na slovan-
ském pohrebisti v Olomouci-Nemilanech u 30-40 leté-
ho muze. Zbyvajici nalezy pochazely prevainé z no-

Obr. 3. Velké metastatické lozisko obklopené zonou drob-
nych perforaci na lebce Ctyficeti az padesatiletého
muze (kostnice ve Kitinach, 13.-18. stoleti). Foto:
Eliska Vozarova.

Fig. 3. Metastatic carcinoma in a 40-50 year-old male. A large
Ivtic defect with uneven edges surrounded by a zone of
pitting is situated in the lower anterior angle of the right
parietal bone - detail (ossuary Kriiny, 13"h-18"
centuries). Photo: Eliska Vozdrovd.

Obr. 4. SEM snimek struktury spongiosni kostni tkané
z okraje metastatického loziska na tylni kosti (muz,
30-40 let, slovanské pohfebisté v Olomouci-Nemila-
nech). Foto: Alena Némeckova.

Fig. 4. SEM: structure of spongy bone tissue, edge of a focus of
melastatic destruction on occipital bone (male, 30-40
years, Slavonic burial-ground - Olomoue-Nemilany).
Photo: Alena Némeckova.

vovékych lokalit - dva z kostnice ve Kitinach (muzi
40-50 a 50-60 let), tfi z brnénského hibitova na ulici
Mala Nova (2 muzi 50-60 leti a Zena stars§i 60ti let)
a posledni projev kostnich metastaz byl zaznamenan na
lebcee asi 50 letého muze z chramu svatého Petra a Pav-
la v Brné.

Diskutovanou otazkou zlstava, zda byla v mi-
nulosti u nelécenych jedincli s karcinomem frekvence
metastaz do kosti nizsi ¢i vys$si. Néktefi autofi se do-
mnivaji, Ze bez mozZnosti véasného chirurgického od-
stranéni primarniho nadoru pred po¢atkem jeho meta-
stazovani bylo sekundarnich kostnich loZisek vice, jini
tvrdi, Ze neléCeni pacienti nemoci podlehli ¢asto drive,
nezZ se u nich mohly metastazy vytvorit.



Pri interpretaci vysledkd paleopatologické ana-
lyzy skelet( je také tieba pfihlédnout ke véem dostup-
nym historickym pramentm (literarnim i ikonografic-
kym), na jejichZz zakladé by se mohly vyhodnotit nej-
riznéjsi faktory, které se podileji na vzniku nadorq.

Priciny zhoubnych nadorovych onemocnéni
jsou dosud nevyjasnéné a zistavaji stale pfedmétem
vyzkumu soucasnych onkologickych klinickych praco-
podlozené doklady o faktorech, které se na vzniku
zhoubnych nadort podileji, proto je v soucasnosti za-
vrhovana jednotna pfifina vzniku nadort a vieobecné
podporovana multifaktoridlni teorie vzniku zhoubného
nadorového bujeni. Z celé fady praci, které se zabyvaji
vlivem rliznych faktor( na vznik nadort, je moZno
uvést napriklad teorii iritacni, dysontogenetickou, infe-
kéni, dédicnosti, hormonalni a dale také teorii uc¢inku
riznych kancerogent a zateni (Bednar a kolektiv 1982,
145-195).

Iritaéni teorie pri¢ita vznik nadorového bujeni
chronickému drazdéni bunék, nejéastéji zanétem nebo
jinym druhem onemocnéni. Vychazi z empirické zku-
Senosti, Ze se nadory ¢asto objevuji ve tkanich patolo-
gicky a morfologicky zménénych, napfiklad v jizvach
po spéleninach, chronickych zanétech, v dysplastickém
epitelu délozniho krcku. Tyto stavy se proto oznacuji ja-
ko prekancerdzy. Chronické drazdéni vsak nelze pova-
Zovat za jedinou priCinu zahajeni nekontrolovaného ri-
stu, protoZe k nadorovému bujeni nedochazi uniformné
u vSech prekanceroz.

Dysontogeneticka teorie spatiuje pfi¢inu vzniku
zhoubného nadoru v poruseném embryonalnim vyvoji.
Predpoklada, ze doslo v pribéhu ontogeneze k oddéle-
ni dosud ne zcela diferencované bufiky nebo skupiny
bunék. U téchto bunék dochazi sice po urcitou dobu
k pozastaveni ristu, ale bunky si zachovavaji svoji pro-
liferacni schopnost, kterd se miZe projevit az vlivem
urcitych zevnich faktorti. Za pfiklad popsaného jevu je
povazovan vznik maligniho melanoblastomu v pigmen-
tovém névu (,matefském znaménku®).

InfekCni teorie nadort vznikla po uspésném pre-
nosu slepic¢iho sarkomu na jiného jedince virem. V sou-
Casnosti jsou znamy také nékteré lidské nadory, které
jsou prokazatelné vyvolany viry (Horton a kolektiv
1977, 18-33).

Vliv dédicnosti na vznik zhoubnych nadort je
prokazan vysokym vyskytem nékterého typu nadoru,
napfiklad karcinomu prsu, u rodinnych pfislusniki.
U jednoho typu nadoru lze v§ak zaznamenat jak rodin-
ny, tak i nahodny ojedinély vyskyt. Diskutabilni proto
zOstava otazka v jakém poméru se podili na vzniku
nadort vrozené dispozice a v jakém zevni vlivy.

Za jednu z moZnych pficin vzniku nadori je po-
vazovana také neumérna hormonalni stimulace rustu
tkani, ktera vyboc¢i z raimce normy do nekontrolované-
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ho bujeni. Tato teorie byla vyslovena na zakladé vyssiho
vyskytu nador u jedincl po hormonalni 16ebé.

Znaéna pozornost je vénovana také souvislosti
zhoubného bujeni a chemickych latek i fyzikalnich vli-
vl - kancerogeni (karcinogeni). V soucasnosti je
Znamo témér tisic kancerogennich latek, které se vy-
skytuji v zevnim prostedi a jsou schopny pfi dlouho-
dobém ptisobeni indukovat zhoubny nador. Patfi k nim
napfiklad koufeni, dehet, tézké kovy, zafreni, azbest. Vé-
tSina kancerogent je produktem rozvinuté primyslové
vyroby.

KaZzda paleopatologicka studie by proto méla
u jednotlivych historickych populaci zachytit nejen
viechny pfipady projevii nadorovych onemocnéni, ale
musi shromazdit i co nejvice informaci o stylu Zivota
a okolnim prostfedi. Vyznamné jsou udaje o vyZivé,
uchovavani potravy a jejim obvyklém tepelném zpraco-
vani. Vy§§i vyskyt kancerogenli mohl byt napiiklad
v koufi otevienych ohnist, v uzeném mase, v tekutinach
¢i potravé prechovavané v nevhodnych nadobach,
v prostfedcich slouzicich ke konzervaci potravy &i je-
jimu ochuceni. Kancerogeny mohly byt pfitomny v su-
rovinach slouzicich k vyrobé obuvi, odévii a predmétt
denni potfeby. Populacni studie by méla podchytit
i pracovni aktivity zkoumané skupiny obyvatel. Jiné vli-
vy budou piisobit na lovce, jiné na vesnické obyvatel-
stvo, jednotlivé femeslniky, na pracovniky v manufak-
turach, délniky ve velkych primyslovych tovarnach,
horniky v dolech a podobné. Vzdy by mélo byt pfihléd-
nuto k profesionalni zatézi kazdého jednotlivého pra-
covniho oboru. Napfiklad brnénské obyvatelstvo druhé
poloviny 18. a zacatkem 19. stoleti reprezentovali v pre-
vazné vétsiné délnici textilnich manufaktur a tovaren,
ktefi byli ve vétsi mife nez jiné obyvatelstvo vystaveni
plsobeni organickych barviv pfi upravé textilu.

Zasadni vyznam pfi odhadu plsobeni kancero-
genu hraje i Cistota okolniho Zivotniho prostfedi. Mnoz-
stvi kancerogennich latek ve vzduchu i vodé bude pod-
statné nizZ8i na vesnicich v nedotené pfirodé nez ve
meéstech, obklopenych smogem a s vodou znecisténou
pritmyslovou vyrobou.

Pti srovnavani vysledki paleopatologické studie
kosternich poziistatki se soucasnymi klinickymi po-
znatky je tfeba zohlednit i demografické sloZeni zkou-
mané skupiny obyvatel. Dilezité je vékové slozeni oby-
vatelstva, nebot ¢etnost nadorii v populaci roste s pfi-
byvajicim vékem a je nejvy$si u jedinc nejstarSich
vékovych kategorii.

Za priciny vzacného vyskytu malignich nadort
v predchozich historickych etapach jsou pokladany -
nizsi vék doziti u davnych populaci, vétsi tafonomické
zmény patologicky oslabené kosti a pak zejména ne-
pritomnost kancerogennich latek (jako vedlejsiho pro-
duktu rozvijejici se pramyslové vyroby).
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Zaver

Pri paleopatologické diagnostice kosternich sou-
borti musi byt vZdy vychozim vysetfenim detailni mak-
roskopické zkoumani, na jehoZ zakladé je mozno vytipo-
vat veSkeré suspektni pfipady nadorovych onemocnéni.
Prvotni vySetfeni odhali predevsim morfologické zmény
kosti, které mohou byt rizné podle druhu nadoru.

Timto zpisobem je v§ak moZné zachytit pouze
ty nadory, které vyvolavaji pfimé ¢i nepfimé chorobné
zmény na kostech v podobé kostni nadprodukce nebo
lyzy. Presnéjsi diagnostika i klasifikace nadorii v paleo-
patologii je vSak obtizna a vyzaduje v indikovanych
pripadech pouziti rozdilnych metod, zejména klasic-
kych histologickych a histochemickych.

Pti interpretaci vysledki je v paleopatologii nut-
no pouzit, s ohledem na charakter studovanych koster-
nich pozustatkii, ponékud modifikovaného klasického
rozdéleni nadorfi. Nezbytnou soucasti paleopatolo-
gické analyzy je i zhodnoceni dostupnych ikonografic-
kych a literarnich pramenu. Prinasi dilezité informace
o Zivotnich a klimatickych podminkach zkoumanych
populaci, které do jisté miry ovliviauji vznik nadort.

Studium projevli nadorii na datovanych koster-
nich pozlstatcich historickych populaci mtze prispét
k pochopeni souvislosti pfi vyvoji tohoto druhu one-
mocnéni a také k objasnéni pfi¢in nebyvalého naristu,
zejména zhoubnych nador(, u dnesniho civilizovaného
Clovéka.

Prace vznikla za podpory GACR - grant ¢islo 206/03/1006 a grant &islo 409/07/0477.
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Abstract: Joint and traumatic changes in the skeletal remains from the Migration Period burial
ground in Prague-Zli¢in, Czech Republic. The Prague-Zli¢in burial ground belonging to Vinafice
group of the Migration Period (situated at the western edge of Prague, along the Hrozenkovska
ulica street, and dated to the 5" century AD) was excavated in 2005 — 2008. A detailed
anthropological and paleopathological evaluation was carried out on 113 available skeletons
coming from the total number of 173 graves. In this paper, we present the first part of the
paleopathological study focusing on the joint diseases and traumatic bone changes.
Paleopathological diagnosis consists of the detail macroscopic and X-ray examination. It has shown
that the degenerative joint diseases, such as spondylolysis (49.1%; N=53) or arthrosis (37.7%,
N=69), were the most common. The evidence of trauma was discovered in 8.8% (N=113) of cases.
In the most of them, we observed healed fractures, or infraction of bone, one cranial cut injury with
evidence of healing, as well as osteochondritis dissecans, spondylolysis or myositis ossificans.

Key words: degenerative joint changes, Migration Period, palacopathology, traumas, Central
Europe

Uvod

K nejéast&j$im ndlezim na kosternich pozistatcich obyvatelstva z riiznych historickych etap
patfi kloubni onemocnéni a traumata (Steinbock 1976, Aufderheide a Rodriguez-Martin 1998).
Interpretace t&chto ptipadi v historickych osteologickych souborech poskytuje do ur€ité miry dildi
informace o Zivotnim stylu studovaného populaéniho vzorku (Befiu$ a Masnicovd 2001, Woo a
Sciulli 2013). Také v osteologickém souboru z pohfebidté v Praze-Zli¢in¢ patfil tento typ
onemocn¥ni k nejéastj¥im patologickym projeviim viibec.

Materiil a metody

Studované kosterni poziistatky pochézely z Prahy-Zli¢ina z pohfebisté vinafické skupiny ze
stardf fize doby st&hovéni narodi (5. stoleti). PHi archeologickém vyzkumu bylo odkryto 173 hrobd,
vnich? nékteré skelety byly jiz zetlelé. Osteologicky soubor mél z vétsi &asti fragmentarni
charakter a celkové bylo moZno hodnotit kosterni pozistatky 113 jedinci (28 muZi, 33 Zen, 18 déti,
péti mladistvych au29 dospélych nebylo moZno pohlavi stanovit). Paleopatologicka studie
vychazela z vysledkii antropologické analyzy publikovanych v prici Viskové et al. (2012).
Zakladnimi vySetfovacimi metodami bylo detailni makroskopické a rentgenologické zkoumani.
Paleopatologické nalezy byly posuzovéany podle kritérii Steinbocka (1976), Vyhnénka et al. (1 998),
Ortnera a Putschara (1981), Aufderheideho a Rodriguez-Martina (1998), Ortnera (2003) 2
Horagkové et al. (2004).
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Vysledky a diskuse

Z kloubnich onemocnéni se ve studovaném kosternim souboru vyskytovaly predeviim
degenerativné produktivni zmény. Na pétefi byly hodnoceny, vzhledem ke 3patné zachovalosti,
pouze u 53 jedinci. Projevy spondylézy ¢i spondylartrézy byly zaznamendny téméf u poloviny
studovanych skeleti (49,1 %; N = 53).

Ke klasifikaci pfipadii bylo vyuZito modifikované schéma Vyhnéanka (1976), na jehoZ zakladé
byly nilezy rozdéleny do tii skupin. Postizeni prvniho stupné, v podobé jemnych kosténych lemi,
osteofytd men3ich rozmé&rii a Schmorlovych uzlli, vykazovala tém&f polovina pfipadi (46,2 %;
N = 26). Za t&Z3i stupeti spondylozy byly povaZovany nélezy obratli s osteofyty prominujicimi nad
povrch patefe vice nez 3 mm (34,6 %; N = 26). U nejtézsiho stupné spondylézy byla pozorovana
eburnace, deformace kloubnich ploch aobratlovych t&l (19,2 %; N = 26). Obratlové bloky
vytvofené splynutim osteofytii sousednich obratlli nalezeny nebyly.

Interpretace vysledkdl byla viak problematickd, nebot’ rozvoj degenerativniho procesu je
ovlivnén fadou faktori: vrozenou dispozici, vékem, pohlavim, t€lesnou hmotnosti, vyZivou,
fyzickou zat&Zi, pfirodnimi vlivy i celkovym zdravotnim stavem (Weiss a Jurmain 2007). U starych
osob je viak degenerativni proces projevem pfirozeného starnuti pojivovych tkani (Dobisikova
1999). Za skutetnou chorobu lze tedy oznafit pouze stav, u n&¢hoz chorobné zmény neodpovidaji
piislusné vékové kategorii (Rejholec 1982). Chronicky charakter postiZzeni kloubii v3ak nedovoluje
stanovit pfesnou hranici mezi normou a patologif (Ortner a Putschar 1981), proto byl u jedincti
mlad§ich &tyficeti let povaZovan za chorobu jiZ mirny stupeii postiZeni kloubi, u starSich vé€kovych
kategorii teprve t&Zky stupefi degenerativné produktivnich zmén. Pfi hodnoceni stupné spondylézy
vzhledem k véku jedinct bylo tedy moZno konstatovat, Ze pouze v 30,2 % (N = 53) se jednalo o
skuteéné onemocnéni a ostatni nalezy odpovidaji opotfebeni pohybového aparatu vékem (obr.1).

Obr. 1: Kréni obratel s degenerativné
produktivnimi zménami (40 — 50 let, muz, hrob
¢. 721/77, foto L. Tren¢ansky)

Fig. 1: Cervical vertebra with degenerative
productive changes (40-50 years, male, grave
No. 721/77, photo L. Trencansky)

Degenerativné produktivnimi zménami byly vedle patefe postizeny i koncetinové klouby. U
dospélych jedinci byly zaznamenéany v 37,7 % (N = 69), aviak pouze v 13,0 % (N = 69) pfipadi se
jednalo o skuteéné onemocnéni. Nejcastéji byl postizen ky&elni kloub, poté nasleduji sestupnou
fadou zmény ramenniho, loketniho, kolenniho a &elistniho kloubu. Pro zna¢né podkozeni
jednotlivych kosti nebyla k vyhodnoceni degenerativnich zmén pouZita Zidna ze statistickych
metod, které doporuéuje Nikita et al. (2013). Ze stejného divodu nebylo moZno stanovit i pfesnou
prevalenci a distribuci spondylézy aartrézy podle Waldrona (1991) anebylo vyuZito ani
degenerativnich zmén jako indikatoru fyzické zatéZe, podobn¢ jako to provedli Jurmain (1991),
Befiu¥ a Masnicova (2001), Woo a Sciulli (2013). V paleopatologii navic neexistuje pro tento typ
nalezii vieobecné zavedeny jednotny zptisob klasifikace, proto je problematicka i srovnatelnost
vysledku studia s jinymi kosternimi kolekcemi.

K dal§im &astym paleopatologickym naleziim na kosternich poziistatcich patii traumata. Stopy
po zhojenych poranénich byly ve studovaném souboru nalezeny v 8,8 % (N = 113) pfipadi.
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Obr. 2: Zhojena sena rana levé parietalni
kosti (asi 50lety muz, hrob & 1509/131, foto
M. Horakova).

Fig. 2: Healed cutting wound in the left
parietal bone (ca 50-years-old male, grave
No. 1509/131, photo M. Hordkova).

K nejzajimavé&j§im z nich patfi ovalny defekt patrny na levé parietalni kosti muZe z hrobu ¢.
1509/131 (obr. 2).

V okoli defektu avoblasti sulci arteriosi levé meningedlni tepny jsou patrné znamky
chronického zanétu. Podle charakteru poranéni lze usoudit, Ze se jednalo o setnou ranu, ktera byla
vedena z pravé strany zna¢nou silou ostrym nastrojem. Po traze byla zfejmé provedena toaleta
rany, avSak pro poskozeni dorsdlni &asti defektu nebylo mozné pozorovat pfipadné stopy po
trepananim nastroji. Piznaky zanétu v duting lebni jsou dokladem posttraumatické chronické
meningitidy, ktera byva u tohoto typu poranéni, vedle zhmoZdéni mozku, nejéast&jsi pfi¢inou umrti
(Tesaf 1968). V tomto ptipadé viak znamky reparaéniho procesu nasvédcuji, Ze postizeny zemiel az
po delsi dobé po drazu.

Za mozZny projev interpersonalniho nésili lze povaZovat také zhojenou sikmou zlomeninu distalni
tfetiny levé ulny u muZe z hrobu &. 1573/154. Tento typ fraktury byva oznafovan jako obranna
zlomenina (,,parry fracture®), protoZe vznikd pfi nastaveni pfedlokti proti dopadajicimu tderu
(Horackova 2004).

Na rozdil od vy3e popsanych pfipadi byla za spife nahodnad poranéni povaZovéana tfitiva
zlomenina pravého radia (hrob ¢. 1613/175), infrakce proximalniho ¢lanku prstu (hrob &. 572/54) a
zhojena fraktura pravé tibie komplikovana pyogenni osteomyelitidou (hrob €. 1559/145). Obdobné
lrazy se totiZ béZné popisuji i v soucasné medicinské praxi.

Za suspektni pfipad polytraumatu bylo moZno povaZovat postizeni skeletu muZe z hrobu ¢.
591/63. Rentgenologické vysetfeni prokdzalo zhojenou pfi€nou zlomeninu druhého Zebra vpravo
a soutasné byla diagnostikovana bilateralni interartikularni spondylolyza LS. Nelze v§ak vyloudit
ani kongenitalni pivod spondylolyzy a samostatnou avulzni zlomeninu druhého Zebra (Pokorny et
al. 2002).

K traumatiim je tfeba zafadit i pohmozdéni mékkych tkani, které se viak vétsinou na kosternich
pozustatcich neda diagnostikovat. Vyjimkou jsou stavy, pfi nichz dojde k osifikaci postizenych
mékkych struktur jako v pfipad& myositis ossificans na levé tibii muZe z hrobu &. 501/2. Také
zosifikované ligamentum tibiofibulare anterius na levé fibule (hrob & 798/110) sv&dé&ilo o
zhmoZdéni krajiny lateralniho kotniku. K tomuto typu traumat lze poditat i poSkozeni &asti kloubni
chrupavky, kdy se na hlavici levého femuru nachazela mélka deprese typicka pro osteochondritis
dissecans (hrob &. 1610/172a).

Zavér

Komplexni paleopatologické vyzkumy z nejstarsi fize doby stéhovani nirodd jsou dosud
v odborné literatufe vzacné. Studie projevi kloubnich a traumatickych onemocnéni na kosternich
pozustatcich vinafické skupiny z pohfebisté z Prahy-Zli¢ina je proto vyznamnym dil¢im
pfispévkem pro vytvofeni uceleného pohledu na zdravotni stav tohoto vzorku populace.
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SLAVONIC BURIAL SITE AT OLOMOUC -
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ABSTRACT: In our research attention is paid to the standard anthropological and paleopathological analyses of the
bone remains of 54 individuals (39 adult and 15 immature skeletons) dating to the 9th—10th centuries AD. These skeletons
were found at the Slavonic burial site at Olomouc — Nemilany (Czech Republic). From the total number of all the
pathological cases (N=39) 46% were degenerative changes of joints, metabolic and endocrine diseases made up 23%,
congenital bone anomalies represented 10%, traumatic lesions made about 8% and inflammatory processes only 5%.
The most important finding was the evidence of tumour metastases on one of the skeletons. This investigation includes
also study of Slavonic funeral rites. Large majority of all individuals were placed to the grave pits in dorsal position.
Skeletons with right lateral position, and particularly those with ventral position, significantly deviate from the above
basic pattern. Also exceptional are graves with marks of secondary postmortal interference. There may be different
reasons for such deviations, and one of the main reasons usually given in the case of Slavonic burial sites is vampirism.

KEY WORDS: Bone remains — Slavonic population — Paleopathology

INTRODUCTION

At present, Slavonic nations settle a large part of Europe,
and make up about one third of its population. Although
their origin and subsequent economic, linguistic, cultural
and political development have been studied by specialists
from many disciplines, unanswered questions in the history
of the Slavs still abound. Detailed anthropological study
of skeletons found during archaeological excavations is an
important source of information on the life of Slavonic
population. Czech anthropological literature includes a
number of works reporting the results of studies into
skeletal remains from Slavonic burial sites. In their vicinity,
large single-layer cemeteries with skeleton graves were
found. While a detailed anthropological analysis of the
skeletons is contained in most of them, a marginal attention
only is paid to the study of evidence of bone diseases. From

this point of view, extensive sets of skeletal remains from
e.g. MikulCice (Stloukal, Vyhndnek 1976) or from Josefov
(Handkovd, Stloukal 1966) constitute an exception. In the
research into the osteological material from Olomouc —
Nemilany, attention is paid to the standard anthropological
processing, and mainly to the research into pathological
changes in skeletons. We believe that a thorough
paleopathological research may be quite important for a
better understanding of the development of human
populations.

The Olomouc — Nemilany study reported here is a part
of a long-term comprehensive investigation programme of
the Department of Medical Anthropology at the Anatomical
Institute of the Medical Faculty, Masaryk University in
Brno, into skeletal remains from different sites in Moravia
and different historical periods. The main objective of the
programme is to develop the most comprehensive possible
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picture of Moravian populations in a chronological
sequence over the history, and to describe their physical
and health characteristics in relation with the climatic,
nutritional, social and cultural conditions.

MATERIAL

Archaeological research of the Olomouc — Nemilany site
took place in 1999. The size of the site, which was in two
locations (located within 1 km from each other), was about
7.25 ha. The first location "Na kopci” (On the Hill) included
a knoll and a part of a loess bank, the so-called Blatecko —
Kielovsky fault, the other location called "Kapitulni” is a
small terrace extending from the railroad bridge at
Nemilany to the town of KoZuSany. A total of 178 dwelling
structures dating back to different historical periods and
two hitherto unknown skeletal burial sites were explored.
One of them dates back to the late Eneolithic period, and
the other (Slavonic site), described in this work, dates back
to the 9th and the beginning of the 10th centuries.

Two types of rectangular grave pits were found at the
explored Slavonic part of the site. One of them were pits
with rounded corners, the other was characterized by the
presence of some wooden structures remains. The graves
from the Great Moravia period were filled with light and
dark brown dusty loam, medium dense. In several cases,
the structure of the filling material was different, similar in
structure to black clay loam (Vitula 1999).

Skeletal remains of a total of 54 people were found in
58 graves. The degree of preservation of the skeletal
material in grave pits was different: in dusty loam they
were more preserved than in clay loam, where they were
almost rotten. Almost all skeletal remains were situated in
the W-E direction, and were in the supine posture. Lying
in grave pits next to skeletons, weapons and everyday items
were found. The weapons included mainly iron axes, spears
and arrowheads. The most valuable finds included a sword,
imported most probably from one of the Frankonian
workshops in the Rhine area, and a sabre from probably
the Transcarpathian basin, either from Hungary or Bulgaria.
Besides weapons, the most characteristic grave goods were
small knives, iron sickles, ceramic vessels and hoops from
wooden buckets. Besides standard items from among
everyday objects, decorations and jewellery, e.g. bronze
and silver earrings, and many smallish beads of many
colours, were found in some, particularly female, graves.

METHODS

The study of the skeletal remains from the Olomouc —
Nemilany burial site drew on three main types of methods:
one was a standard anthropological analysis of the entire
set of skeletal remains using classical morphoscopic and
anthropometric methods, the second was a detailed
paleopathological examination of individual skeletons and
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the differential diagnostics of pathological changes on
bones, and the third part of the study was a detailed
anatomical analysis of body postures in relation to Slavonic
funeral rites.

Criteria according to Borovansky (1936) and Cihdk
(1987) were used to determine the sex in adults, while a
morphological analysis of the mandible according to Loth
and Hennenberg (1996) was used in younger age groups.
The works by Howells (1964), Phenice (1969), Cerny
(1971), Dokladal (1978) and BruzZek (1991) were the basis
for the determination of the sex in the case of postcranial
skeletons. No sexing was performed in the case of infant
skeletons.

‘When determining the age at death, individual skeletons
were classified into the following generally accepted age
categories: infans I (up to 6 years of age), infans I (from 7
to 14 years), juvenis (from 15 to 19 years), adultus I (from
20 to 30 years), adultus I1 (from 30 to 40 years), maturus |
(from 40 to 50 let), maturus II (from 50 to 60 years), senilis
(over 60). In determining the age of children, we drew on
data by Flecker (1932-1933), Borovansky et al. (1972),
Stloukal and Handakova (1978), Cihdk (1987), Ubelaker
(1987) and Florkowski and Kozlowski (1994). The age of
foetuses was determined according to the results of research
by Fazekas and Késa (1978). The closing of the sutura
sphenooccipitalis was taken as the basic age limit of
adulthood. A more accurate determination of the age of
adult individuals relied on models by Valloise (1937) in
Rising's modification (1977), Linc (1971), Szilvéssy (1980),
Vicek (1980), Lovejoy (1985) and Russell ef al. (1993).

Whenever skeletons were sufficiently preserved, their
metric and morphoscopic characteristics were evaluated
according to standard principles by Martin, Saller (1957)
and Knussmann (1988). The body heights of females and
males were calculated according to the tables by Bach
(1965) and Breitinger (1937), respectively.

Paleopathological findings were evaluated mainly
according to the criteria by Brothwell (1972), Jaffe (1972),
Steinbock (1976), Strouhal and Jungwirth (1980),
Zimmermann and Kelley (1982), Ortner and Putschar
(1985), Iscan and Kennedy (1989), Aufderheide and
Rodriguez-Martin (1998). Paleopathological diagnostics
relied mainly on a detailed macroscopic examination
complemented, whenever indicated, by an X-ray
examination (classical and CT), and a histological
examination (under a light microscope or by the SEM). To
reach a more accurate diagnosis of bone tuberculosis, one
of the latest methods, the polymerase chain reaction (PCR)
amplification of the Mycobacterium tuberculosis specitic
DNA, was used in cooperation with genetic specialists. For
a detailed description of the method used, see Horvath ef
al. (1997).

The detailed morphological analysis of the position of
individual bones of the skeletons found drew on the data
reported in fundamental literature on anatomy and histology
(Borovansky et al. 1972, Gray et al. 1973, Klika et al. 1985,
Cihak 1987, 1988, Doklddal, Pa¢ 1991). The anatomical
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TABLE 1. Slavonic burial site at Olomouc — Nemilany.

GraveNo. Sex Age Bodyheight  Cranialindex
2 YF juvenis 161.5 814
3 F adultusIl
8 M adultusl 76.7
9 M maturusll 175.0
10 M adultusIl 74.5
11 F adultusl 157.0 734
12 M maturusl
13 ? ?

14 M adultusI 170.5 79.2
15 YM  juvenis
16 C infansI(2-3years)
17 F adultus] 74.0
18 F maturusll
19 F maturusll 160.5 72.9
20 M adultusIl
21 M adultusIl
22 C infansl
23 M adultuslI 171.7
F adultusIl
24 M adultusl 173.1 76.7
25 M maturusl 72.6
26 C infansII(12—14years)
27 F adultusIl 154.8 79.5
28 C infansl(2—3years)
29 ? maturusl
30 C infansI(6—8months)
31 M adultusl
32 C infansI(2-3years)
33 C infansl(3—6months)
34 C infansl(6—8months)
37 F adultusl 158.5 74.2
39 foetus 7-months
40 M adultusII 167.6 71.6
41 M? adultusl
42 Y? juvenis
43 F adultus
44 F adultusIl 157.5
45 ? ?
46 F adultus] 166.2 72.8
C infansII(9—10years)
47 ? adultus]
48 C infansl
49 F maturusIl 159.5 83.5
51 F maturuslI
52 ? adultus]
53 M adultusIl 173.8 69.5
56 F maturusll 159.5
57 F adultusll
58 F adultusl 161.0
59 M adultusIl 170.0 78.0
61 ? ?
63 ? adultus]
64 ? adultus]

M=male,F=female,C=child,?=sexindeterminable
YM=youngmale,YF=youngfemale

sequence of individual bones of the skeletons was checked.  the findings of Tesar (1968) were taken into account. When
The primary body posture was determined according to  non-standard corpse postures were ascertained,
Cerny (1995) as dorsal, ventral, left lateral, and right lateral ~ Krumphanzlovad's study (1964) on specific features of
positions. In the analysis of cadaverous transformations,  Slavonic funeral rites was used to evaluate the deviations.
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PALEOPATHOLOGICAL FINDINGS FROM THE SLAVONIC BURIAL SITE AT OLOMOUC - NEMILANY.

Other diseases
Trauma 5%

8% _

Congenital anom.
10%

Inflammatory diseases

5%

Metabolic diseases
23%

Joint diseases
46%

Tumours
3%

OJoint diseases @ Tumours O Metabolic diseases Olnflammatory diseas. B Congenital anom. OTrauma B The other diseases

FIGURE 1. The share of defected pathological lesions in the total number of Olomouc — Nemilany skeletons with pathological changes N = 39

(100%).

RESULTS AND DISCUSSION

From the very beginning of the basic anthropological
analysis of skeletal remains from the Slavonic burial site
at Olomouc — Nemilany, it was clear that an accurate
statistical evaluation of the remains would not be possible
because of the small total number of skeletons found and
small numbers of skeletons in individual categories. The
authors, however, deemed it necessary to make at least a
general anthropological evaluation in order to ascertain the
basic data on, and the main physical characteristics of, the
local population. The evaluation of metric characteristics
was limited to ascertaining the maximum and minimum
values, and the calculation of averages. The frequency of
morphoscopic characteristics is given in percentages.

Skeletal remains of a total of 54 people were found at
the Slavonic burial site at Olomouc — Nemilany (Table ).
Of the 39 adult skeletons, 15 were male and 16 female
skeletons. In 8 cases, a classical anthropological analysis
did not make the determination of the sex possible. The set
of skeletal remains also contained three skeletons of young
individuals from the juvenis category, and of 12 children.
Nine of the children were from the infans T age category
(06 years), two from the infans II category (7-14 years)
and one skeleton was of about a 7-month old foetus, or an
immature newborn.

Children skeletons (under 15 years of age) made up
22.2% of the total Olomouc — Nemilany set of skeletons.
The babies that died at foetal stage, as newborns or infants
before they were one year old, made up about 7.4% of the
total of children's skeletal remains. Adult individuals of
both sexes died most frequently in the fourth decade of
their life (36.7%). The mean age of skeletons, calculated
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as a simple average of the age of all individual skeletons
found at the site, was 27 years. The masculinity index,
which gives the ratio between the male and the female
skeletons in osteological sets, was 937.5. This figure is
characteristic for a normally developing population and
reveals the existence of a slight predominance of women
over men.

Mean values of the Olomouc — Nemilany Slavonic skulls
rank them among skulls that are mesocrane (of average
length), orthocrane (of average height), metriometopic
(with the front of average width), leptoprosopic (of narrow
face) mesorrhine (with the nose of average width),
mesoconch (with the orbit of an average height)
and brachyuranic (with a very short maxillo-alveolar
region).

Basic metric characteristics of skeletons should also
include a reconstruction of the body height. With their mean
height of 177.2 cm (according to Breitinger 1937), most
of the Olomouc — Nemilany men were fairly tall, while
women with their 166.0 cm of mean height (according to
Bach 1965) were mostly medium tall.

The paleopathological examination of skeletal remains
of the Olomouc — Nemilany Slavs revealed pathological
changes on 39 skeletons (excluding dental pathologies).
In their totality, they represented an average of several basic
types of bone pathologies, such as congenital bone
anomalies, traumas, diseases of the joints, and endocrine
and haematogenic diseases and tumours (Figure 1).

The most frequent (46% of cases) were degenerative-
productive changes in the form of vertebral spondylosis??
and arthrosis of large joints of the limbs. In most of the
cases, the disease was in its initial stages, usually in the
form of minute erosions on articular surfaces and fine
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FIGURE 2. Trregular, smooth-surfaced bone masses on endocranial
lamina of the frontal bone — hyperostosis frontalis interna (Grave No.
49, female, 50-60 years).

FIGURE 3. A synostotic block between the fifth and sixth thoracic
vertebrae with unilateral retroarticular spondylosis on the left side (Grave
No. 46, female, 20-30 years).

FIGURE 4. Bilateral spondylolysis of the Sth lumbar vertebra (Grave
No. 46, female, 20-30 years).

FIGURE 5. The radiograph of the left male femur with incomplete
fracture of proximal part of diaphysis (Grave No. 9, male, 50-60 years).

FIGURE 6. An oval inflammatory lesion on the proximal part of the left
femur (Grave No. 59, male, 30-40 years).

osteophytic borders along their perimeter. No cases of
extensive articular deformations or acquired vertebral
ankylosis were found.

Twenty-three per cent of the cases were haematogenous,
metabolic or endocrine diseases. A substantial part of
findings belonging to this group of diseases were porotic
changes of the orbital roof, generally referred to as the
cribra orbitalia. The highest frequency of these changes
was ascertained among children, where they were found
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FIGURE 7. The fifth thoracic vertebra with a small oval inflammatory
focus (Grave No. 11, female, 20-30 years).

e — — —_— ———

FIGURE 9. The case of typical position of the skeleton on the back —
dorsal position (Grave No. 8, male, 20-25 years).

in half of the skulls, which is in line with results of
comparable osteological studies. The porotic and the cribral
types were equally represented. While cribra orbitalia was
also found in more than half of the female skulls, it was
ascertained in one male skull only. One of the most
interesting findings in the group of endocrine diseases was
the frontal internal hyperostosis on the skull of a 50 to 60-
year old female, where massive growths were found on
the internal surface of the frontal bone (Figure 2). The
growths reach well out of the concavity of the endocranial
surface and fill up a part of the frontal area. The tops of the
growths are rounded and smooth, their surfaces scarred
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FIGURE 8. CT section of the skull showing a lot of various-sized lytic
lesions (Grave No. 21, male, 30-40 years).

FIGURE 10. The female skeleton lying face down — ventral position
(Grave No. 17, female, 20-30 years).
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FIGURE 11. The skeleton of an adult man whose skull had been separated
from the trunk (Grave No. 24, male, 20-30 years).

with deep transversal grooves that converge towards the
central line into a deeper groove in the area of the crista
frontalis. The lesion is located on the frontal bone only
and does not extend beyond the sutura coronalis. The
fracture surface shows a completely intact external lamina,
a hypertrophic layer of spongious bone of irregular
thickness covered with a thin continuous layer of the
internal compact bone. The hyperostosis cranialis interna
is usually considered a part of the Morgagni—-Morel-Stewart
syndrome, which is most probably caused by a defect in
the production of hormones of the pituary gland, although
detailed pathophysiological mechanisms remain unclear.
External stigmas are reminiscent of polyglandular
dysfunction. In addition to unbalanced gonadotropic
activity, the disease is manifested by a number of other
symptoms including food and drink intake disorders, and
vasomotoric and other vegetative symptoms. The syndrome
is usually manifested in women during or after menopause.
Clinical symptoms include obesity, hirsutism on the chin
and the upper lip, permanent headache, dizziness,
hypogonadism, and psychosomatic problems from simple
loss of memory to severe depressions. In the clinical setting,
it is difficult to distinguish this syndrome from psychosis
or brain tumours.

S
<2

FIGURE 12. The female skeleton lying on the back, cross-legged (Grave
No. 49, female, 50-60 years).

Congenital bone anomalies were ascertained in 10 per
cent of the skeletal remains in Olomouc — Nemilany.
Although minor deviations on skulls and postcranial
skeletons were significantly more numerous, most of them
may be classified as variations only. Only changes where
functional impairment could be assumed were considered
as true congenital anomalies. They included spinal findings,
namely spina bifida, syntoses of verterbrae, spondylosis??
of the vertebral arch, and spondylolistesis??.

One of the most interesting cases of congenital bone
anomalies was the skeleton of a 20-30-year old woman
from Grave 46, where a synostotic block was found
between the fifth and the sixth thoracic vertebrae. The two
vertebrae are connected by vertebral arches and the right
vertebral processes. The fusion is asymmetrical, with the
spinous process of the fifth thoracic vertebra slightly off
the medial plane towards the left side. A radiogram showed
a narrow gap remaining between opposite surfaces of
vertebral bodies that corresponds to a narrowed
intervertebral disk. The bodies of the vertebrae are normal
in shape, and their front profile is unchanged. In addition
to synostosis, the vertebral arch exhibited one more
congenital abnormality: the left side of the vertebral arch
of the more cranial of the vertebrae is not fused, and a
narrow transversal slit is located immediately behind the
processus articularis inferior sinister. The adjoining
surfaces at the side of the defect are rather uneven and
covered by a continuous compact bone layer. The overall
diagnosis of this finding is unilateral retroarticular

spondylosis??. Another case of spondylosis?? was found
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on the lumbar section of the same backbone, in a typical
location on the fifth lumbar vertebra. The lumbar arch was
interrupted on both sides and the splits ran parallel between
the superior and the inferior articular processes, completely
dividing the vertebra into its ventral and dorsal parts. Where
interrupted, vertebral arch edges were covered with a
continuous layer of compact bone, and their surface was
slightly uneven. Symptoms of degenerative changes were
found on both the upper and lower terminal surfaces of the
body of the vertebra. In shape, they resemble a large number
of tiny cystic formations of an uneven surface, with a fine
marginal ostheophytic border. The character and
localisation of the degenerative process symptoms suggest
that they are the result of the shift of the vertebral body
affected in the ventral direction, which is referred to as
spondylolisthesis??. To summarize, the following
congenital abnormalities were diagnosed on the backbone
of the female from Grave 46: synostosis of the 5th and the
6th thoracic vertebrae, spondylolysis?? retroarticularis
unilateralis sinistra of the 5th thoracic vertebra,
spondylolysis?? interarticularis bilateralis and
spondylolisthesis?? of the Sth lumbar vertebra.

Contrary to skeletal remains from the modern era (cf.
Horackova 1998, Hordckova, BeneSova 1994), skeletal
remains of Slavs from Olomouc — Nemilany showed
relatively few traumatic lesions. Post-traumatic changes
accounted there for only 8% of pathologies, and they were
all caused by fractures. The fractures were all well healed
and no signs of post-traumatic inflammations or arthroses
were observed. This seems to suggest that Slavs were able
to fix the fractures in certain ways. This is corroborated by
only a small dislocation in the case of a fracture in the
middle femur in one of the male skeletons. In this type of
injuries, contractions of adductors may cause significant
dislocation of fracture fragments, and their proper reduction
is a tricky proposition even for contemporary physicians.
This fracture was probably treated, or the patient stayed in
bed for some time after the injury.

Also conspicuous was the small number of skeletons
with traces of inflammatory processes, which were found
in 5 per cent of cases only, all of which were chronic
inflammations. No traces of acute suppurative osteomyelitis
were found. They were mostly one or more locally
demarcated inflammatory foci affecting mainly the
periosteum. In one case only a specific inflammation, i.e.
tuberculous spondylitis??, was suspected. On the ventral
side of a fragment of the body of the 5th thoracic vertebra
of a young gracile female from Grave 11, a small oval
inflammatory focus was ascertained with several centrally
located tiny perforations of irregular size penetrating down
to the spongiosis. The surface structure round the holes is
rough and forms a slightly elevated rim along the lesion
edge. Rough structure of bone surface, caused probably
by mechanical irritation of the periosteum, is also clearly
visible on the frontal surface of the body of the adjacent,
i.e. the 6th thoracic, vertebra. Radiograms revealed tiny
clear areas in the region of vertebral bodies. The PCR was
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used in an unsuccessful attempt to detect the DNA of
Mycobacterium tuberculosis that would confirm the
diagnosis of Pott's disease. Not even this modern genetic
examination made an unambiguous diagnosis possible.

Neoplasias made up only 3 per cent of the diseases
observed in the Olomouc — Nemilany skeletal remains, but
they ranked among the most important findings. A very
rare finding was the evidence of neoplastic metastases on
the skeleton of a 30 to 40-year old man from Grave 21. His
skull showed numerous osteolytic foci of different sizes,
the largest of the osteolytic defects being on the squama
ossis occipitalis, to the right of the medial plane. In that
area, the calvarium shows two small holes in the lamina
externa of about 4 and 2 mm in diameter, respectively. Only
one larger osteolytic focus of irregular (circular to oval)
shape was found there intracranially. The more extensive
damage to the lamina interna and the diploé compared with
the lamina externa suggests that the destructive process
progressed from inside towards the surface. Edges of the
lesion have minute indentation, and they are sharp without
traces of a macroscopically detectable reparative process.
Other foci of smaller sizes and similar characteristics were
found on the lamina externa of the occipital bone squama,
on the inside surface of the right processus mastoideus,
and on parietal bones. In radiograms, more foci are visible,
they are bigger in size, and their edges are not clearly
delineated. CT sections also show very small discrete foci
localized in the diploé only. Histological examinations of
bone specimens from the edges of the lesions under the
light microscope and the SEM demonstrated the presence
of the osteolytic process but also, to a smaller extent, of
the osteoplastic process. The changes on the skull can
therefore be summarized as multiple foci of different types
with a predominance of the osteolytic process, with a
tendency to spread to the surrounding areas. The foci are
of different sizes. This is characteristic of bone metastases
of tumours transferring from soft tissues.

The results of an investigation into positions of skeletons
at the Olomouc — Nemilany burial site showed that a large
majority of all the deceased, irrespective of their age and
sex, were placed to the grave pits in dorsal position, with
the upper extremities lying loosely along the trunk, and
the lower limbs extended and placed alongside each other
(Figure 7). These findings are fully in compliance with
data on Slavonic funeral rites described in literature (e.g.
Eisner 1966).

Skeletons with right lateral position, and particularly
those with ventral position, significantly deviate from the
above basic pattern. Also exceptional are graves with marks
of secondary postmortal interference. There may be
different reasons for such deviations, and one of the main
reasons usually given in the case of Slavonic burial sites is
vampirism (Spaek 1971). Krumphanzlova (1964)
characterizes vampirism as an ancient popular belief that
the dead can return from the grave among the living to do
harm. Popular means of anti-vampire defence were, among
other things, placing corpses of vampire suspects in the
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ventral decubitus, face down, bound hand and foot, putting
boulders on their trunk or nailing it to the bottom of the
grave. Other methods included e.g. shooting arrows to the
grave, transfixing the corpse with a stake, interfering with
the corpses by force, mainly by severing the head from the
body, additional burning of corpses, etc. With this in mind,
the possibility of defensive anti-vampire measures had to
be considered in investigating the Slav population from
Olomouc — Nemilany. This was particularly true about
Grave 17 (Figure 8), where the female skeleton lied face
down, and the position of the lower limbs suggested that
they had been tied together. Another interesting burial was
found in the grave of a 20 to 30-year-old man (whom
archaeologists nicknamed a headless archer), whose skull
had been separated from the trunk and placed on the chest.
Lying around the skull and the trunk were 10 iron
arrowheads (Figure 9). This is a case we might argue for
vampirism or a perimortal injury in a battle (although no
traces of trauma were found on the skull, cervical vertebra
or the ribs). A suspicion of vampirism may be entertained
also in the case of skeletons in lateral position, although in
those graves no other defensive measures were found. The
greatest problem from both the archaeological and
anthropological interpretation points of view was presented
by Grave 49 (Figure 10). The female skeleton was lying
on the back in the grave pit, with the lower limbs crossed
(cross-legged). A large amount of spliced industry was
around and under the skeleton. In this case, dating is
particularly uncertain because it was not possible to
conclusively determine whether the remains belonged to
the Slavonic burial site or to eneolithic skeletons. Questions
were also raised about the position of this skeleton's skull:
in all likelihood, it was handled after the soft tissues had
disintegrated.

CONCLUSION

Archaeological investigations were carried out in the second
half of 1999 at the Olomouc — Nemilany site. Besides
settlements from different historical periods, two skeleton
burial sites were also uncovered there. Detailed medical
and anthropological investigations were carried out in the
bigger one, dating back to the Slavonic period (the 9th and
10th centuries AD).

In 58 graves, skeletal remains of a total of 54 individuals
were found. Of the 39 adult skeletons, 15 belonged to men
and 16 to women. In 8 cases, it was impossible to determine
the sex. The age of most of the men (47%) and women
(38%) when they died was between 30 and 40 and between
20 and 30, respectively.

The paleopathological examination of skeletal remains
of the Olomouc — Nemilany Slavs revealed the presence of
pathological changes on 39 skeletons (the figure does not
include dental diseases). The most frequent (46% of cases)
were degenerative-productive changes in the form of
vertebral spondylosis?? and arthrosis of large joints of the

limbs. Haematogenic, metabolic and endocrine diseases,
to which the authors included a case of cribra orbitalia
and of frontal internal hyperostosis, made up 23 per cent
of pathologies. Occurring in 10% of cases, congenital bone
anomalies were localized exclusively on the spinal column.
Compared with skeletal remains from modern times, the
number of traumatic lesions in the present set was relatively
small (only 8% of all pathologies). The number of skeletons
with traces of an inflammatory process was also
conspicuously low (5% only). The most valuable finding
was the evidence of tumour metastases on one of the
skeletons because it represents a significant contribution
to the collection of malignant metastatic tumours from the
Old Slavic period.
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ABSTRACT

Seventy graves with skeletal remains dated to the 16th and first half of the 17th centuries were

discovered during rescue archaeological excavations in Veseli nad Moravou (Czech Republic).
Remains of 185 individuals were found, of which 98 skeletons were of adults, 82 of children,
and 5 of adolescents. The presented study includes detailed description of the paleopatholo-
gical cases of inflammations found. Cases of bone tuberculosis and tertiary stage of syphilis
represented specific inflammations. The described cases supplement earlier paleopathological
findings from the Early Modern Period in Czech territory and provide comparative material for

further osteological studies.

1. Introduction

The original settlement which later became the town
of Veseli nad Moravou was located on the left bank of
the River Morava along the trade route known as the
“free royal road”. A castle was built here that functio-
ned as one of the frontier fortresses along the River
Morava and also served to protect against raids from
the east. The designation “civitas” for Veseli has
been documented since 1396. Traditional fishpond
cultivation developed in the surroundings of Veseli in
the middle of the 16th century. During this period,
the original castle was rebuilt into a chateau, the
strategic importance of which continued until the
18th century. Craftspeople like potters, coopers,
wheelers, smiths, drapers, furriers, and others
(Hosak Zemek, 1981) had developed fully already
before the time of the Battle of White Mountain (Bila
Hora) in 1620.

Seventy graves with skeletal remains dated to
the 16th and first half of the 17th centuries were
discovered during rescue archaeological excavations
in relation to construction works on Sadova Street
in 1999. A detailed anthropological assessment of
the skeletal set was carried out by the Division
of Medical Anthropology, Department of Anatomy,
Faculty of Medicine, Masaryk University in Brno.

Results of this examination are contained in the
final report that has been filed in the archive of the
Archaeological Department of the T. G. Masaryk
Museum in Hodonin (Horackova and Vargovié, 2000).
The presented study completes the anthropological
analysis with a detailed description of paleopatholo-
gical cases and thus brings new knowledge as to the
incidence of some diseases in the population of this
part of Moravia during the Early Modern Period.

2. Materials

Seventy grave units were discovered during the
archaeological research, burials into which had been
repeated such that skeletons lay in several layers
on top of one another. In addition, skeletal remains
were also found scattered in violated grave pits.

The skeletal set from Veseli nad Moravou inclu-
ded remains of 185 individuals in total, of which 98
skeletons belonged to adults, 82 to children, and
5 to adolescents. Of the 98 skeletons of adults,
50 skeletons are of men, 40 of women, and the sex

* Correspondence to: L. Vargova
E-mail address: vargova@med.muni.cz
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could not be determined in 8 cases.

The women most frequently had lived to the age
of 20-30 years (17 of the total, or 42.5%), 9 women
(22.5%) lived to the age adultus Il (30-40 years), and
6 women (15.0%) died in the age maturus (40-60
years). The biological age could not be determined
in 8 cases (20.0%) due to poor preservation of
skeletons. The average body height of 159.5 c¢cm falls
below the lower limit of the category for tall women,
according to Martin and Saller (1957).

The men can be divided according to their age
of survival almost evenly into three age categories:
adultus | (31.8%), adultus Il (25.2%), and maturus |
(27.2%). Two other categories included fewer
individuals: maturus I (9.0%) and senilis (6.8%). The
men'’s average body height of 169.3 cm (N=30) falls
into the upper limit of the category for above
average body heights.

From 82 children’s skeletons, 11 were of
new-borns (13.4%), 53 of children from 0 to 6 years
of age (infants I; 64.6%), and 18 of children from 7 to
14 years (infants Il; 22.0%). Five adolescents had died
between 15 and 20 years of age (juvenis) (Horackova
and Vargova, 2000).

The preservation of skeletal remains was not
good. The most damaged and incomplete skeletons
were those found in violated graves, the poorest
preservation being, for example, where as many as
11 individuals were buried in one grave pit. Recons-
truction of individual skeletons was very problematic
in such cases. As is the case of almost every skeletal
set, children’s skeletal remains in particular were not
preserved well, since fragile children’s skeletons are
more subject to natural decomposition processes.

3. Methods

The paleopathological diagnostics were based on
standard anthropological analysis of skeletal remains
using classical morphoscopic and anthropometric
methods that are listed in publications of Martin and
Saller (1957), Knussmann (1988), and Stloukal et al.
(1999). This analysis was the starting point for the
determination of sex, age of survival, and physical
properties of the examined population.

The paleopathological findings were assessed
mainly in accordance with criteria of Steinbock
(1976), Ortner and Putschar (1985), Vyhnanek et al.
(1998), Aufderheide and Rodriguez-Martin (1998),
Ortner (2003), and Horackova et al. (2004).

The basic examination methods of paleopatho-
logical diagnostics consisted mainly in detailed ma-
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croscopic study of pathological changes. Thorough
photographic documentation was made of all clearly
visible defects. In the process of differential diagnos-
tics, some pathological lesions were compared with
similar defects of recent skeletal material deposited
at the Pathologisch-anatomisches Bundesmuseum
in Vienna. There, the diagnoses of pathological
conditions were verified based on clinical methods.
Standard X-ray examinations were carried out or CT
images were made in indicated cases, such as when
it was necessary to determine the condition of both
compact bone and spongious bone tissue or the lo-
cation of macroscopically imperceptible lesions in or-
der possibly to make a more precise diagnosis.

4. Results and discussion

A whole spectrum of pathological changes was diag-
nosed in analysing the skeletal remains. Our article
focuses above all on specific and non-specific in-
flammations (tuberculosis, syphilis, periostitis and
osteomyelitis).

Inflammatory changes were noticed in 21 indi-
viduals (11.4%; N=185) from the skeletal remains
at Veseli nad Moravou, of which 12 were adults and
9 children. There were non specific (local) inflam-
mations in two cases only. There is a subtle deposit
of newly formed bone tissue of oval shape (64 x 21
mm) on the medial surface of the right tibia of an
adult woman from grave No. 3a. The bone surface is
slightly roughened in the place of the lesion. It may
be assumed that this is an ossified haematoma
based upon the nature of its focus and its location in
a vulnerable place where the bone is protected only
by skin and a thin layer of hypodermic connective
tissue. A similar finding was noted on the left femur
of an adult man from grave No. 22. A periostitis plate
of oval shape (44 x 15 mm) is located on the dorsal
body surface under the nutrient foramen. The surfa-
ce of the lesion is coarsened; the focus is well deli-
mited and does not affect deeper bone structures.

The other inflammation cases were specific in-
fections, namely tuberculosis and syphilis.

Symptoms of possible tuberculous processes
were found in skeletons of 11 individuals (52.0%,
N=21 [all cases of inflammations found]), namely of
2 adults and 9 children.

Among the most interesting findings were typical
symptoms of Pott’s disease (tuberculous spondylitis)
in the spine of a man 40-50 years old from grave No.
42. Accretion of the fourth and fifth lumbar verte-
brae with the sacral bone into a single block had
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occurred in the case of this individual (Fig. 1a, 1b).
Bodies of both lumbar vertebrae are wholly warped;
they are wedge-shaped with an apex bound ventra-
Ily. That is why the spine is curved angularly in the
affected section (because of the so-called tubercu-
lous gibbus). An oval lytic focus 56 x 44 mm in size is
located on the ventral surface of the vertebral block
from L4 to S2. The surface layer of the compact bone
is disrupted and spongiosis is bare in the place of the
defect. The lesion edges are elevated. They are roun-
ded in the cranial part and sharp in the caudal area.
The surface of the defect’s bottom is coarsely porous
with symptoms of reparation process. It can be
assumed in this case that the caudal lumbar verte-
brae were infected haematogenously. A tuberculous
inflammation caused the destruction of trabeculae
of spongious bone in the centre of the vertebral
body and their disintegration and transformation
to a yellow caseous matter (casein). With a large
abscess inside, the vertebra body was not capable
of withstanding common mechanical loads and a
compressive fracture occurred in the ventral part.
The caseous matter flowed down along the psoas
major muscle to the pelvis and provoked a chronic
inflammation (so-called converging, psoatic abscess)
by irritating the periosteum in the place of the des-
cent.

Additional diseases were also considered in
the differential diagnostics besides tuberculous

spondylitis: spondylosis, Bechterew’s disease,
compressive fracture of vertebrae at an injury,
juvenile kyphosis and tumours. Spondylosis was
excluded as the cause of the vertebral block’s
origin, since the accretion did not occur due to a
fusion of hooked beak-like osteophytes. Neither
could it be Bechterew’s disease, since no ossified
ligaments of spine and no ankylosis of sacroiliac con-
nection were found, which are typical of this disease.
Most probably, the case of the examined individual
was not a consequence of the so-called low form of
juvenile kyphosis (Scheuermann’s disease). The ver-
tebrae may indeed become wedge-shaped in such
case, but they do not show symptoms as occur af-
ter an inflammatory process (Dungl et al., 2005).
A tumour was also considered as a possible cause
of osteolytic focus in the differential diagnostics.
However, lytic lesions caused by invasively growing
malignant tumours have irregular, serrated, sharp
edges (Strouhal, 2004). Therefore, the distinct
symptoms after a reparation process exclude the
presence of a neoplasm. A lytic focus with symp-
toms of healing could also have developed from
long-enduring pressure on the spine from a benign
tumour in soft tissues, butitis probable in such case
that luxation of vertebrae would have occurred in in-
tervertebral joints at the same time as the fracture.
The assessment as to the originating mechanism for
the compressive fractures of the lumbar vertebrae

Figure 1. a, An accretion of caudal lumbar vertebrae with sacral bone in angularly curved tuberculous gibbus as a symp-
tom of Pott’s disease. b, An oval lytic focus caused by the so-called converging psoatic abscess is located on the ventral
surface of the vertebral block from L4 to S2 (man 40-50 years old, grave No. 42, photo by Stanislava Bartova).
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Figure 2. a, A subperiosteal form of tuberculous spondylitis at the two lumbar vertebrae that is also identified as spon-
dylitis anterior according to the location of the inflammation. b, Signs of chronic inflammation on the left hip bone,
probably of tuberculous origin. The acetabulum is partly eroded and it is bordered around the whole perimeter with a
fine, wide strip of newly formed bone tissue. The surface of the bone plate is slightly folded and with a great number of
small perforations (boy 12-14 years old, grave No. 55, photo by Stanislava Bartova).

bodies contributed in particular to reaching a correct
diagnosis. This type of fracture develops due to the
impact of excessive vertical pressure upon the spine,
most frequently due to a fall from some height. Such
fractures do not usually tend to be open and compli-
cated by inflammation (Spacek et al., 1973). The pre-
sence of a compressive fracture in combination with
the inflammation indicates that the fractures proba-
bly occurred during routine physiological loading of
the spine that was nevertheless weakened by the
inflammatory process.

Possible symptoms of bone tuberculosis also
were observed in the skeleton of a boy 12-14 years of
age from grave No. 55. This individual’s left hip joint
was affected by inflammation, and so was his spine.
Since solitary focuses are most typical of bone tuber-
culosis, the combination of tuberculous spondylitis
and coxitis can be regarded as a relatively rare case
(Vargova et al., 2003). There was also a remarkable
subperiosteal form of tuberculous spondylitis in the
skeleton of the boy from Veseli nad Moravou that
is identified as spondylitis anterior according to the
location of the inflammation (Fig. 2a). The compact
bone layer is partly disrupted and the spongiosis is
denuded at the ventral side of the bodies of the se-
cond and third lumbar vertebrae. The surface of the
focuses is porous with small patches of subtle perios-
titis plates of newly formed bone. There is an eleva-
ted border around the lower edge of the defect at
L3. The intervertebral disc between the two affected
vertebrae was probably not affected by the
inflammatory process. The same case of subperios-
teal form of a specific tuberculous affection of the
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lumbar spine had been noted by Vyhnanek and Kolar
(1966) in a male skeleton (grave No. 112) from the
Slavonic burial ground in Josefov (Czech Republic).
As mentioned above, the left hip joint and spine
were affected by tuberculosis (Fig. 2b). Correspon-
ding to this were changes both at the os ilium and
at the proximal end of the femur. The acetabulum is
partly eroded and with denuded spongiosis; a round
opening approximately 18 mm in diameter is located
roughly in the middle. This leads to a vacuole em-
bedded subchondrally that is approximately 15 mm
deep. Its walls have an uneven, coarse surface. The
edges of the opening are sharp, without macroscopi-
cally visible symptoms of reparation. The acetabulum
is bordered by a thin but wide plate of newly formed
bone tissue around the entire perimeter. The deposi-
tion reaches to approximately 62 mm above the ace-
tabulum in the iliac fossa and to the distance of 50
mm from the acetabulum on the external surface of
the ala of the ilium. The surface of the newly formed
bone tissue is slightly folded with a great number
of small perforations. Only a strip approximately 10
mm wide on the external bone surface has a coarser
structure and deeper erosions. Inflammatory chan-
ges around the acetabulum show distinct symptoms
of healing, as does similarly the adjacent part of the
left thigh bone neck, where a large shallow depres-
sion (35 x 22 mm) is located in the ventral area. A
small, rounded prominence has been created in the
proximal part around the defect perimeter. The
bottom of the bowl-shaped depression is largely
smoothened. It deepens proximolaterally, crea-
ting a round fossa (approximately 5 x 5 mm in
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diameter). A patch of new formed bone tissue is
located at the intertrochanteric line of the femur.

As mentioned, multiple focuses are relatively
rare in cases of tuberculosis. For another example,
Stloukal and Vyhnéanek (1976) described a similar fin-
ding in skeletal remains of a young woman from the
2nd Slavonic burial ground in Mikulcice (grave No.
298) in the Czech Republic.

Another interesting case of tuberculosis was no-
ted in a man 40-50 years old from grave No. 51. The
finding of a calcified formation that might be con-
sidered a calcified tuberculous lymph node (Fig. 3,
4) contributed to the diagnosis of a pulmonary form
of this disease. The formation has an almost regular
ovoid shape of 41 x 35 mm. It is hollow, and one
of its sides is slightly flattened. The surface is rather
rough and uneven with several tiny perforations.
Deposition of calcium salts into tissues affected by
the caseous necrosis is typical of tuberculosis. The
Mycobacterium tuberculosis most commonly en-
ters an organism by inhalation (droplet infection) or

Figure 3. A calcified, hollow, ovoid formation, most
probably a calcified tuberculous lymph node. Its surface
is rather rough and uneven with several tiny perforations.
The deposition of calcium salts into tissues affected by
caseous necrosis is typical of tuberculosis. The exact
position of the calcified formation was not documented
in detail during the rescue archaeological excavations
(man 40-50 years old, grave No. 51, photo by Stanislava
Bartovd) by the so-called converging psoatic abscess is lo-
cated on the ventral surface of the vertebral block from
L4 to 52 (man 40-50 years old, grave No. 42, photo by
Stanislava Bartova).

by consuming infected cow’s milk. A small inflam-
matory focus (miliary tubercle) may then develop
in one organ of the respiratory or digestive systems
and at the same time the respective regional lymph
node is affected by tuberculous inflammation. We
can only speculate as to the node’s location in this
case, because the exact position of the calcified
formation was not documented in detail during
the rescue archaeological excavations. A node in
the pulmonary hilum or in the mediastinum around
respiratory passages is usually affected in case of pul-
monary tuberculosis. The primary infection is usually
at the tonsils of Waldeyer’s lymphatic ring, and the
regional cervical lymph node is affected in case of the
much rarer alimentary form. The respective mesen-
teric nodes are affected in case of the tubercle’s
location in the large intestine (as a rule in the
appendix vermiformis).

Through differential diagnostics, it was possible
to rule out the metastatic calcification of tissues of
some organs due to hypercalcaemia, in case of which
the calcified formations would match the shapes and
sizes of affected organs (such as so-called “pumice
lung” at a calcification of pulmonary vessels). Ge-
nuine calculi (biliary, urinary, pancreatic, salivary or
prostatic) as well as false concretions (e.g. coprolite
— thickened intestinal content) also were ruled out
during the differential diagnostics. The structures
mentioned are not hollow, are compact, and are of

Figure 4. CT scan of the hollow, round formation, probably
a calcified lymph node (man 40-50 years old, grave No. 51,
photo by Stanislava Bartova).
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irregular shapes in the vast majority of cases. Calci-
fied tumours (such as leiomyoma), calcified newly
formed connective tissue after inflammations, or cal-
cified thrombi, haematomas and the like are also of
similar nature (BednaF et al., 1982; Stfitesky, 2001).
Malignant tumours characterized by invasive growth
into the surrounding tissue or space form irregular
and quite often even very bizarre shapes.

The differentiation of the formation found from a
calcified cyst in case of echinococcosis (hydatidosis)
was the most problematic task from the differential
diagnostics. Echinococcosis is a disease caused in hu-
mans by a cysticercus of a hydatid tapeworm (Echi-
nococcus granulosus). A cysticercus may be located
in various places, but the parenchymatous organs
(liver, lungs) are affected most frequently. The brain
is invaded less often. The larvae create typical cys-
tic formations with a semi-transparent chitin mem-
brane that may calcify in the later stage of the di-
sease. The cysts are of various shapes and sizes (up
to 8 cm). In X-ray images, shadows caused by thin
calcifications are visible in the walls (Spacek et al.,
1973; Vyhnanek wt al., 1998; Stukavcové, 2009). It
is no longer possible to recognize the parasitic origin
of older calcified echinococcus cysts (Bednar et al.,
1982). The possibility of a calcified cyst from echino-
coccosis cannot be ruled out absolutely in the case
of the described finding from Veseli nad Moravou.
However, the paleopathological findings from this
region produce evidence that the incidence of tuber-
culosis was much higher than that of echinococcosis
(Burianova et al. 1981) in the historical populations,
and therefore the diagnosis of tuberculosis is much
more probable in this case.

Symptoms after chronic inflammation of tuber-
culous origin probably were found on the endocra-
nial surfaces of eight children’s skulls (grave 31, grave
61, grave 69, violated graves R-b 2x, R-c, R-e, R-h).
Lesions were located in all bones of the cranial vault
in half of those cases found. For example, a pair of
oval-shaped focuses with the long axis mediocauda-
lly oriented (approximately 38 mm long) was diagno-
sed at the frontal bone squama in the case of a child
6-7 years old from grave 69. Defects were located at
both parietal bones in the place of the tuber parietal
(diameter 50-60 mm) and at the occipital bone in the
vicinity of the confluens sinuum (diameter approxi-
mately 35 mm), (Fig. 5). Similarly located lesions
were evident also on a skull of a child approxima-
tely 2 years old from grave 31, of a child 6-7 years
old from grave R-b-2, and of a child approximately 4
years old from the violated grave R-b-1, in the latter
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Figure 5. One of the focuses of intracranial lesions
in the place of the right parietal tuberosity. Grooves
for meningeal arteries bifurcate copiously and create
a mesh of small but deep canaliculi and perforations
in internal lamina that blend in places (child 6-7 years
old, grave No. 69, photo by Stanislava Bartova).

case of which inflammatory changes on the exocra-
nial surface of the cranial bones also were noticed. In
the majority of the mentioned cases, copious bush-
like bifurcation was found at grooves for meningeal
arteries, creating a mesh of small but deep canali-
culi in internal lamina and perforations that merge
together here and there. Some authors (e.g. Lewis,
2004) call these formations capillary formations.
Changes on the skull of the child 6-7 years old from
grave R-b-2 differed from the mentioned description.
Isolated shallow bush-like lesions with hair-thin, rela-
tively long grooves were noticed there.

Changes on endocranial surfaces of flat cranial
bones may have various aetiologies. Among these
are traumatic lesions, anaemia, tumours, scorbutus
(scurvy), rachitis (rickets), and chronic meningitis of
tuberculous or other origin. Most frequently in cases
of traumatic change, an ossified epidural haemato-
ma leaves traces on the internal skull surface. Lesions
are as a rule delimited and unifocal. Deposits of
newly formed bone tissue appear in the catchment
area of meningeal vessels. These symptoms were
not noticed in any cases at Veseli nad Moravou. Mo-
reover, if bleeding had been extensive and at several
places simultaneously, the affected individual would
probably not have survived such a serious injury for
very long. The probability is higher that scorbutus
could have been the cause of large and multiple
subperiosteal haematomas. This diagnosis was ru-
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led out, however, due to the absence of periosteal
deposits of newly formed bone and absence of the
typical affection at extremities of the long bones.
The absence of pathological changes at the post-
cranial skeleton allowed ruling out the diagnosis
of rickets, as well. Bone tumours seemed to be im-
probable from the viewpoint of differential diagnos-
tics, because these are relatively rare in childhood
and tumorous osteolytic lesions are of a different
nature (such as sharp edges, pitting around lesion
perimeters, different location). Some authors consi-
der intracranial lesions in childhood to be one of the
symptoms of anaemia (e.g. Lewis 2004), similarly as
they do cribra orbitalia (Hengen 1971). Therefore,
our attention focused on assessing the incidence of
cribra orbitalia in the skulls of those children having
intracranial lesions. Only four with undamaged orbits
could be assessed, however. Cribra orbitalia of the
2nd or 3rd degree was found in all these cases (gra-
ves 61, 69, R-c, R-e).

It is known from specialized literature (e.g. Hro-
dek and Bélusa, 1982) that anaemia is one of the
symptoms of a severe course of an infectious disea-
se during childhoaod. It is highly probable, therefore,
that it was present also in cases of various forms of
tuberculous diseases, and it could also have influen-
ced the appearance of intracranial lesions.

Evidence of tuberculosis from the Modern Era
in the Czech territory (similar findings and dating
of samples) come from the ossuary at Kftiny
(Horvéth et al., 1997; Horackova, 1998; Vargova and
Horackovd, 1999), from Jihlava (Dvofak et al,. 1998),
from the Merciful Brothers’ Hospital in Brno
(Vargova and Zapletalova, 2007), and from the
Little New Street cemetery in Brno (Vargova &
al., 2007).

Syphilis is another specific inflammatory disea-
se. Skeletal remains of five adult individuals at
the examined set (i.e. 23.8%; N=21 [all cases of
inflammation found]) manifested symptoms of

syphilitic infection. With only one exception (in
which symptoms of typical congenital syphilitic
infection were noted), these cases probably cons-
tituted the tertiary stage of the acquired form of
syphilis. A comparison with the results of a study by
Vi¢ek (1975, 1984) is very interesting from this point
of view. He had divided the whole long period of
syphilis’s existence in Czech territory into five phases
based on paleopathological findings. The absence of
syphilitic changes in paleopathological analyses of
skeletal remains is characteristic for the first two pha-
ses that begin in 1493 and at the end of the second
third of the 16th century. In this period, the disease
had the form of a highly virulent acute infection that
was spreading explosively across Europe. Namely,
the course of the disease was so rapid in the large
majority of cases that it ended with death before the
tertiary stage in which affection of the locomotive
apparatus could have developed. Traces of syphilitic
processes appear in skeletons of osteological collec-
tions only in the third phase, from the end of the
16th century to the last quarter of the 18th century.
The reason seems to lie in the gradually increasing
resistance of the population to infection by Trepone-
ma ssp. and the related significant weakening of the
disease’s virulence and its transition to chronicity.
This created the possibility for tertiary stage develo-
pment and accompanying bones affection. However,
the greatest number of findings as well as the maxi-
mum diversity of bone syphilis symptoms (including
symptoms of not only the acquired form but also of
the congenital one) date back to the fourth phase,
which begins at the end of the 18th century and con-
tinues through the entire following century. The fifth
phase covers the 20th century, by which time the fin-
dings of syphilitic bone changes are rare thanks to
effective therapies using bismuth, arsenic, and peni-
cillin (Vargova, 2004).

According to Vicek’s classification, the skeletal
set examined from Veseli nad Moravou belongs to

Figure 6. One of the inflammatory syphilitic focuses on a skeleton of an affected individual found at the body of the left fibula

(man 60 years old, grave No. 16, photo by Stanislava Bartova).
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the third and beginning of the fourth phase of the
disease’s development when congenital forms still
occurred in the population only rarely. The findings
of syphilitic changes in bones correspond to this, as
those symptoms characteristic of the acquired form
of the disease prevail. It was mostly long bones of the
extremities in adult individuals that were affected in
the examined skeletal set. Bones of the splanchno-
cranium were affected in two cases only. All lesions
were of the form of gummatous or non-gummatous
osteomyelitis or periostitis. Such was the case, for
example, of the skeleton of a man approximately
60 years old from grave No. 16, where multiple in-
flammatory focuses were found (Fig. 6). These were
located at the zygomatic bone, on the external sur-
face of the ramus of the mandible, on the external
surfaces of three rib fragments, and at all antebra-
chial bones with the exception of the right ulna. At
the bones of the lower extremity, syphilitic focuses
typically were located at the bones of both crurae
(Fig. 7). Symptoms of congenital syphilis were noted
in a fragment of right upper jaw from a woman 20-
25 years old from grave No. 40. These included most
typically the so-called Hutchinson’s tooth, a mesial
incisor with marked hypoplasia of tooth enamel and
dentine in the proximity of the incisal surface. There-
fore, there is a crescent cut out at the occlusal edge
such that the tooth is slightly barrel-shaped. The first
molar is also affected by the syphilitic process and
may be described as Moon’s molar (Fig. 8). Marked
atrophy of the crown is visible at this molar, and par-
ticularly at the circumference of the occlusal surface.
The crown narrows slightly from the neck towards
the occlusal surface and its cusps are atypical. The-
refore, the tooth takes on a mulberry shape or the
shape of an unopened rose bud. These dental stig-
mas are a part of the so-called Hutchinson’s triad
(Hutchinson’s teeth, deafness, keratitis parenchyma-
tosa) that in the past was considered to be the main
sign of congenital syphilis (Urban, 1976). In addition
to the affected teeth, the upper jaw also has a partly
destroyed palate process in the dorsal part. The
horseshoe-shaped defect (6 mm wide) cannot be
assessed reliably, however, because its edges were
damaged post mortem. It also was not possible to
evaluate the long bones of this skeleton’s lower ex-
tremities, as they already had been partly destroyed
by natural decomposition processes.

Written documents attesting to the existence of
syphilis in Moravia date back to 1495 (RemeZ 1949),
which means shortly after Columbus returned from
the New World and at which time a great syphili-
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tic pandemic broke out in Europe. In his tract
“Brunogallicus seu de lue nova in Moravia exorta”,
Tomas Jordan from Klausenburg (¥*1539—-11586), the
first Moravian provincial physician, described a mass
syphilitic infection that spread in Brno from Adam’s
baths and struck more than 100 people. According
to Jordan, wide ulcers, followed by skin rashes over
people’s entire bodies, and finally severe pains in
the long bones, insomnia, and sometimes also men-
tal disorders began to develop among visitors to the
baths at the end of 1577. This corresponds with the
knowledge of modern venereologists regarding the
symptoms of syphilis. Zapletal (1952) considered
syphilis even to be the main cause for the transfor-
mation of institutions that for centuries had served
humanitarian and social purposes (poorhouses,
orphanages) into hospitals and other medical facili-
ties.

Figure 7. Schematic of locations of gummatous or non-
gummatous focuses of osteomyelitis or periostitis on
the skeleton of an individual affected by the tertiary
stage of syphilis (man 60 years old, grave No. 16, photo
by Stanislava Bartova).
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Figure 8. Fragment of the right upper jaw with hypoplastic
changes at crowns of preserved teeth. The occlusal edge
of the internal incisor is affected in particular (so-called
Hutchinson’s tooth). There is marked atrophy of the first
molar at the circumference of the occlusal crown surface
in particular. Therefore, the tooth has a mulberry shape or
shape of an unopened rose bud (so-called Moon’s molar).
Dental affection of this type is characteristic of congenital
syphilis (woman 20-25 years old, grave No. 40, photo by
Stanislava Bartova).

The number of paleopathological findings of
syphilitic changes on bones from Czech territory
documented to date is still relatively low and does
not correspond to the information describing the
mass incidence of this disease as is presented in the
literature. Vi¢ek (1989) describes the symptoms af-
ter syphilitic infection on skeletal remains from the
charnel house in Mélnik, from Hradek u Znojma,
and from the Modern Times burial ground near the
former St. Benedict Church in Prague. Cases of bone
syphilis were also noted from Modern Times bones
from the charnel house in Krtiny (Horackova and
Vargova, 2001), from St. Peter and Paul Cathedral in
Brno (Vargova and Horackova, 1999), from the mo-
nastery cemetery of the Merciful Brethren Hospital
(Vargova and Zapletalova, 2007) in Brno, and from
the Municipal Cemetery at Mala Nova Street in Brno
(Vargova et al., 2007, 2010).

5. Conclusions

The skeletal remains examined represent a group
of Early Modern Period inhabitants of Veseli nad
Moravou, a small town located on a strategic trade
route leading from the Mediterranean Sea to the
Baltic Sea. The town’s inhabitants were predomi-
nantly small tradesmen and peasants. The average

values for morphoscopic as well as metric criteria of
these skeletons do not differ significantly from data
acquired while examining similar Early Modern Pe-
riod skeletal sets in Czech territory.

The paleopathological part of the study confir-
med the existence of the majority of diseases that
were common in this historical period.

According to sources in the literature, the health
condition and mortality of the Early Modern Period
population was influenced significantly and in parti-
cular by the spreading of infectious diseases.

The signs of tuberculosis in the forms of
spondylitis, coxitis, and meningitis constitute the
most interesting findings. A calcified lymph node
evidences a probable pulmonary form of this di-
sease, as well. Because the town was located on
an important trade route, the active traffic passing
through the town probably contributed to the
spreading of tuberculosis among the inhabitants
of Veseli nad Moravou.

Signs of syphilis and tuberculosis were noticed
most frequently in the skeletal remains from Veseli
nad Moravou. The syphilitic affection of bones was
manifested most prevalently by gummatous or non-
gummatous osteomyelitis. Meanwhile, dental symp-
toms typical of the congenital form of this disease
were noted in one case only.

The paleopathological analysis of skeletal re-
mains from the Early Modern Period burial ground
in Veseli nad Moravou undoubtedly extend the spec-
trum of inflammatory findings from Czech territory,
and the results of this study will provide comparative
material for verifying the correctness in interpreting
cases of pathological changes in bones described
here to date and in future.
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Souhrn

Autorka sledovala kazivost chrupu na kosternich poztstatcich slovanského obyvatelstva
z 9.-10. stoleti z pohiebisté v Olomouci-Nemilanech. Celkové bylo hodnoceno 794 zubt a de-
tailné vysetfeno 933 zubnich alveold. U trvalych zubt byla stanovena celkova intenzita
kazivosti 20,8 % a frekvence kazii dosahla 72,9 %. U Zen byly obé sledované hodnoty vyssi nez
umuzi. Zjednotlivych typt zubt byl kaz nejéastéji nalezen na stoli¢kach, poté sestupnou fadou
na tfenovych zubech, 8pi¢dcich a Fezacich. Intenzita kazivosti zubt dolniho zubniho oblouku
byla vy$si nez u zubt hornich. Vysledky studia chrupu zkoumaného kosterniho souboru jsou
srovnatelné s obdobnymi vyzkumy ze slovanské doby. Hodnoty intenzity a frekvence kazivosti
zubd u Slovant z Olomouce-Nemilan odpovidaji skupiné slovanského venkovského obyvatel-
stva a jsou vyrazné vySsi neZ je tomu u studii zaméFenych na majetnéjsi obyvatele hradist.

Kli¢ovd slova: slovanska populace — paleopatologie — kazivost chrupu

Vargova L.: The Study of Cariosity in a Slavonic Population of the Ninth
and First Half of Tenth Century from Olomouc-Nemilany

Summary: The authors investigated the cariosity of the teeth on the bone remains of the
Slavonic inhabitans. These skeletons are dating to the 9th and 10th centuries and coming from
the burial site at Olomouc-Nemilany. A total of 794 teeth were appraised and 933 dental alveoli
were examined. The intensity of cariosity of the permanent dentition was proved to be about
20.8% and the frequency of the dental caries reached up to 72.9%. These two values were higher
in the women. From the different types of teeth, most of dental caries was found on molars.

Key words: Slavonic population — palaeopathology — dental cariosity
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UVOD
V poslednich nékolika desetiletich byl zaznamenan zvyseny zdjem stomatologt
o studium stavu chrupu na kosternich pozistatcich jednotlivych historickych popula-
ci. Handkova a Vyhnének [1] ve svém piehledu paleopatologickych nalezi z naseho
tzemi uvadéji téméf tii sta autord zabyvajicich se touto tématikou. Podle Pavlikové
a Bilého [2] je hlavni pfi¢inou zvy$eného zdjmu o co nejdikladn&jsi studium zubnich
chorob v celé jejich sloZité problematice nebyvaly nartist onemocnéni chrupu u dnes-
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niho civilizovaného ¢lovéka. Z tohoto pohledu spravné datované kosterni soubory
mohou poskytnout rozsdhly studijni materidl k ziskdni fady novych poznatkd. Je
mozné zjistit pomé&rné piesny obraz o frekvenci a intenzité zubniho kazu, parodonto-
patiich i ortodontickych anomaliich u obyvatelstva v uré¢ité lokalité a historickém
obdobi. Srovnanim vysledki vyzkumu pak bude moZno zachytit vyvoj zubnich chorob
napf. v zavislosti na vyzivé, Zivotnich podminkdch, hygienickych navycich, Zivotnim
stylu a podobnaé.

Prezentovana studie je zaméFena na ziskani 1idaja o frekvenci a intenzité zubniho
kazu na kosternich pozustatcich slovanské populace z Olomouce-Nemilan. Byla za-
znamenana Cetnost vyskytu zanéta alveolt a periapikalnich cyst a byly sledovany
rovnéz hypoplastické zmény na zubni skloviné.

MATERIAL

V pribéhu roku 1999 bylo pfi archeologickém vyzkumu v Olomouci-Nemilanech
odkryto pohrebisté datované do 9. aZ zadatku 10. stoleti do tzv. stifedohradistniho
slovanského obdobi. V 58 hrobech byly nalezeny kosterni poztistatky celkem 54
jedinct. Z 39 dospélych skeletii nalezelo 15 koster muztim, 16 Zenam a v 8 piipadech
nebylo mozno na zdkladé klasického antropologického rozboru pohlavi stanovit.
Kosterni soubor dale zahrnoval tii skelety mladistvych vékové kategorie juvenis a 12
déti.

Dospéli jedinci obou pohlavi nejéast&ji umirali ve étvrtém deceniu (36,7 %). StFedni
vék nalezenych koster ziskany prostym vypodtem priméru z véku stanoveného u jed-
notlivych pfipadi byl 27,0 roku. Index maskulinity, ktery vyjadiuje pomér vyskytu
muzskych a Zenskych koster v osteologickém souboru, ma hodnotu 937,5. Tento ddaj
charakterizuje normélné se vyvijejici populaci a prozrazuje mirnou pievahu Zen nad
muzi.

Metrické hodnoceni bylo provedeno u vsech zachovanych lebek i dlouhych kosti
konéetin. Primérnymi hodnotami méZeme slovanské lebky z Olomouce-Nemilan
zatradit mezi mesokranni (stiedné dlouhé), orthokranni (st¥edné vysoké), metriome-
topické (se stiedné Sirokym ¢elem), leptoprosopické (s izkym oblidejem), mesorrhinni
(se stfedné Sirokym nosem), mesokonchni (se stiedné vysokou o&nici) a s brachyuran-
ni (vyslovené kratkou) maxiloalveoldrni oblasti. K zakladni metrické charakteristice
skeletdl patfi nezbytné i rekonstrukce télesné vysky. Nemilansti muzi s priimérnou
télesnou vyskou 177,2 cm (podle Breitingera [3]) méli pfevazné vysoké postavy,
zatimco Zeny s primeérnou télesnou vyskou 166,0 cm (podle Bacha, [4]) byly nejéastéji
stfednich postav.

METODY

Nase studie byla zaméfena p¥edevsim na sledovani vyskytu zubniho kazu, d4le na
zachyceni zdanétlivych zmén zubnich alveold, odchylek v profezdvéni chrupu a stano-
veni hypoplastickych zmén zubni skloviny. Zakladem vyzkumu bylo detailni makro-
skopické zkoumdni doplnéné v indikovanych pfipadech rentgenologickym vySetie-
nim. Pfi vyhodnocovani nélezii jsme pak postupovali podobné jako Stloukal [5].
Stanovili jsme dvé zdkladni hodnoty frekvenci kazi F-CE a intenzitu kazivosti I-CE.

F-CE (frekvence kazl) — udavd, kolik procent ze viech zkoumanych lebek ms
v Celisti alesponi jeden zub s kazem & intravitaln& ztraceny zub.

112 Ceska stomatologie



Tab. 1. Celkova intenzita kazivosti a frekvence kazii (slovanské pohibisté
Olomouc-Nemilany)

Tab. 1. General cariosity intensity and caries frequency (Slavonic burial place
Olomouc-Nemilany)

Pohlavi Pocéet jedinci I-CE (%) F-CE (%)
Muzi 15 17,5 73,3
Zeny 16 30 81,3
Dospéli jedinci? 39 20,8 72,9
Déti 12 2,4 27,7

I-CE (intenzita kazivosti) — uvadi kolik procent z celkového poctu zubi bylo s kazem
nebo intravitdlné ztraceno. Kvili zohlednéni postmortdlnich ztrat je ddna soudtem
procenta zubt s kazem z celkového po¢tu zubti a procenta zhojenych alveoli ze viech
zachovanych zubnich ltzek.

P¥i srovndvani hodnot F-CE a I-CE jednotlivych soubort je tieba navic prihlédnout
k nékterému z komparativnich indext, které do jisté miry vyjadfuji stupen zachova-
losti a dplnosti hodnocenych ¢elisti. P¥i studiu chrupu Slovani z Olomouce-Nemilan
jsme pouzili CDI (komparativni dentdlni index) a CAI (komparativni alveolarni
index).

CDI (komparativni dentdlni index) — davd do poméru celkovy poéet zachovanych
zubt a prazdnych lizZek s jejich idedlnim poétem.

CAI (komparativni alveolarni index) — d4va do poméru celkovy poéet zachovanych
alveolt (se zuby, i po intravitdlnich a postmortdlnich ztritdch) s jejich idealnim
poctem.

VYSLEDKY

a) Sledovani vyskytu zubniho kazu

Celkové bylo hodnoceno 794 zubt (52 mléénych a 742 trvalych) a detailné vysetieno
933 zubnich alveolt. Z celkového poétu trvalych zubi byla stanovena intenzita kazi-
vosti chrupu slovanské populace z Olomouce-Nemilan 20,8 % a frekvence kazi dosgh-
la 72,9 %. P¥i srovnani muzskych a Zenskych zubti jsme zjistili vy intenzitu kazi-
vosti i frekvenci kazd u Zen (tab. 1). Z jednotlivych typh zubt byl kaz nejéastéji zjistén
na stolikdch, poté sestupnou Fadou na tfenovych zubech, $pi¢dcich a fezacich. Inten-
zita kazivosti zubii dolniho zubniho oblouku byla u vSech typt zubid, s vyjimkou
mesidlniho fezaku pravé strany, vy3&i (tab. 2).

U déti byla zjisténa frekvence kazli podstatné nizsi nez u dospélych — 27,7 % —
a hodnota intenzity kazivosti dosédhla pouze 2,5 %. Na mlééném chrupu kazy nalezeny
nebyly.

Celkovy komparativni dentélni index byl stanoven na 64,0 a komparativni alveo-
larni index 76,0.

b) Sledovani zanétlivych zmén zubnich alveola

Stopy po zanétlivych procesech zubniho alveolu byly nalezeny u Slovant z Olomou-
ce-Nemilan ve &tyfech p¥ipadech, tj. u 10,2 % ze v&ech dospélych jedincti (N=39).
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Tab. 2. Intenzita kazivosti jednotlivych typa zubi (slovanské pohrbisté
Olomouc-Nemilany)

Tab. 2. Cariosity intensity in individual types of teeth (Slavonic burial place
Olomouc-Nemilany)

Prava strana
Ms Mo My P2 Py C Io I1

N |[I.CE| N |[I.CE| N |[I-CE| N |[I-CE| N [I-CE| N |I-CE| N [I-CE| N |I-CE
Horni
zuby 15 [ 36,3 |18 (20,829 | 43,9 | 22 82| 28 1202|2138 |20 37 12| 40 |
Dolni :
zuby <19 150,924 | 475 | 20 | 49 24 1243 28 (20926 | 76 |19 3,7 19| 3,7
Celkové
HiD 34 141,542 130549409 | 46 | 145 | 56 |20,6| 47 | 5,7 {39 3,7 |31 ]| 3,8

: Levd strana
I Iz C Py P2 M; Ma M3

N |ICE| N |[I-CE| N |[I.CE| N [I-CE| N [I-CE| N |I-CE| N |I-CE| N |I-CE
Horni
zuby 18 4,0 | 20 41121119,1 |21 [18,8| 24 |3256| 21 |256/|20|24,7| 14 20,6
Dolni
zuby 21 [ 12,1 ] 21 74124 74123 119,1| 24 (30,422 | 66,4 |21 |425| 14 | 296
Celkové
HiD 39 8,3 | 41 58145 17,7 | 44 1189 | 48 |314| 43 | 39,6 |41 |30,7| 28 | 25,1

I-CE = intenzita kazivosti (%)
N = poéet zkoumanych zubi

Jednim z nélezt (obr. 1) byly zdnétlivé zmény zubniho alveolu prvni stoli¢ky pravé
strany (zub 36) silné poSkozené dolni ¢elisti 30—40leté Zeny z hrobu é. 3. Mezikoie-
nové septum zubniho alveolu zistalo nezménéno, podobné jako oblast pro mesidlni
koten. PostiZzena byla éast zubniho lizka piisluSejici distdlnimu kotfenu, ktera se
apikdlnim smérem rozSifuje. V tomto misté je vestibuldrni okraj zubniho alveolu
zaobleny a sniZeny na troveni kofenového hrotu. Nélez l1ze tedy zhodnotit jako stopy
po radikuldrni cysté ptiblizné kulovitého tvaru (praméru 7 mm).

Také na levém rameni dolni celisti mladého muze z hrobu ¢. 8 byly zaznamenany
stopy po zanétu (obr. 2) v oblasti prvni stoli¢ky (zub 46). Témé¥ celd korunka prvniho
molaru je destruovdna hlubokym kazem, ktery Siroce otevira dfetiovou dutinu a za-
sahuje i do obou kofenovych kandlkt. Celé zubni ldZko je rozsiteno, mezikofenové
septum chybi. Okraje zubniho alveolu jsou jak z lingudlni, tak i z vestibularni strany
zaobleny a vyrazné snizeny. Na tvafové strané je dokonce okraj ltizka resorbovén tak
znacné, Ze jsou odkryty kofeny zubu téméfr az k jejich apexu. Celkové lze tedy
pfedpokladat, Ze hluboky kaz na prvni stoli¢ce sahajici do dfefiové dutiny zptsobil
pulpitidu s ndslednou purulentni nekrézou zubni dfené. Infekce pak piestoupila pies
korenovy kandlek do struktur parodontu a §itila se do hlubsich vrstev kosti. Vzhledem
k vyraznym reparativnim zménam je evidentni, Ze zanét postupné ptregel do chronic-
kého stadia. Neni vylouceno, Ze byly vyrazné postiZzeny také okolni mékké tkang, nebot
hnis mohl volné odtékat p¥es rozruenou sténu alveolu pfedeviim do tvatové oblasti.
Svédectvim o zna¢né a dlouhodobé bolestivosti v mist& zénétlivého loziska je jak
atypické zubni abraze, tak i rozdilné uklddédni zubniho kamene. Na postiZené strané

114 Ceska stomatologie



Obr. 2. Prvni stoli¢cka dolni éelisti levé
strany 20-30letého muze s hlubokym
kazem zasahujicim aZ do kofenovych
kanalk a se stopami po chronickém
zanétu zubniho alveolu. (Hrob é&. 8,
foto: E. Vozarova.)

Fig. 2. First molar of lower jaw on the
left side in a 20-30 years old man with
a deep caries reaching up to radix
canals and with traces after chronic
inflammation of the tooth alveolus.
(Grave No. 8; photographed by E.
Vozarova.)

Obr. 1. Silné poSkozena dolni éelist
30-40leté zeny se zanétlivymi zménami
u distalniho korene prvni stoli¢ky
pravé strany. (Hrob ¢. 3, foto: E.
Vozarova.)
Fig. 1. Severe damage of lower jaw
observed in a 30-40 years old woman
with inflammatory changes at the
distal radix of first molar on the right.
(Grave No. 3; photographed by E.
Vozarova.)

je zubni abraze stoli¢ek témé&¥ neznatel-

n4, zatimco na zdravé strané je vyrazna.

Také vyskyt zubniho kamene vykazuje
stranovou asymetrii. Na abradovanych zubech se zubni kdmen nevyskytuje, zatimco
na neobrouSenych zubech se nachézi jeho ndnosy nejen na tvaiovych a lingualnich
plochéch, ale i ve fisurach. Z toho lze usoudit, Ze p¥i Zvykani byla dlouhodobé vice
zatéZovana nepostiZzend strana zubnich oblouk.

c¢) Sledovani hypoplazie zubni skloviny

Na chrupu slovanské populace z Olomouce-Nemilan byla zaznamenéna hypoplézie
zubni skloviny pouze v jediném p¥ipadé, tj. 1,8 % ze vSech skelett (N=54), a to na
kostfe 35-45letého muze z hrobu & 23. U tohoto jedince jsou znamky hypoplazie
zubni skloviny vice ¢i méné vyjadieny téméf na viech frontalnich zubech, predevéim
na Spic¢acich. Maji podobu jemné, p¥i¢né probihajici ryhy, kter4 je oproti okolni zubni
skloviné tmavé zbarvena. Podle lokalizace defektu na $pi¢dcich (asi ve tfetiné korunky
v blizkosti kousaciho hrotu) je velmi pravdépodobné, ze zmény vznikly na podatku
profezavani §pi¢aktl — tedy zhruba mezi 11.-13. rokem véku postizeného.

d) Hodnoceni odchylek v proirezavani zubu

U dospélych jedinct z Olomouce-Nemilan nebyly v 6,8 % p¥ipadd profezany tieti
stoli¢ky (ze vSech zkoumanych zubt moudrosti N = 88). K zajimavym, i kdyZ ne tak
zcela neobvyklym néleztm, patfila i retence obou hornich $pi¢dka (zuby 13 a 23)
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u 20-30letého muze z hrobu ¢&. 14 (obr. 3).
V tomto pfipadé jsou pres porusenou zev-
ni vrstvu palatindlnich vyb&zkd hornich
Celisti korunky obou retinovanych trva-
lych 8pic¢aku dobfe makroskopicky vidi-
telné. Zuby jsou stranové uloZeny téméy
symetricky za prvnim a druhym feza-
kem, jejich kousaci hroty sméfuji mesio-
palatindlné. Dalsi zvlaStnosti hornich
zubtl tohoto chrupu je perzistence silné
abradovaného mlééného &pi¢dku pravé
Obr. 3. Retence obou hornich $pié¢ikua stran){’ : Pi'edpokllédéme, Ze fi nej‘fétél’
na lebce 20-30letého muze. (Hrob &. 12, pravdépodobnosti dosud rovnéz perzisto-
foto: E. Vozarova.) val Spicak v levé horni éelisti, avsak byl
Fig. 3. Retention of both upper postmortdlné ztracen. Jeho zubni alveo-
canines observed in the skull of a 20-30 lus je prazdny, bez znamek reparaéniho

years old man (Grave No. 12; harakteristické . .
P procesu charakteristického pro intravi-
photographed by E. Vozarova.) talni ztraty.

DISKUSE

Pii interpretaci vysledki stavu chrupu Slovant z Olomouce-Nemilan a srovnani
s jinymi slovanskymi kosternimi kolekcemi bylo nejprve nutno prihlédnout k celko-
vému poskozeni tvafového skeletu. Hlavnim ukazatelem zachovalosti chrupu histo-
rickych populaci je komparativni dentdlni a alveolarni index. Osteologicky material
z Olomouce-Nemilan mél hodnotu komparativniho dentalniho indexu 64,0 a kompa-
rativniho alveoldrniho indexu 76,0. ‘

Z velkého mnozstvi dosud publikovanych praci o zdravotnim stavu chrupu historic-
kych populaci jsme si pro srovnéni vybrali dvé, podle naSeho minéni, nejvyznamnéjsi
slovanské kosterni soubory z Mikuléic [6] a Josefova [7]. Hlavnim ditvodem této volby
je fakt, Ze uvedené kosterni kolekce patii k nejrozsdhlejsim ze slovanského obdobi,
¢asové i geograficky jsou si velmi blizké a reprezentuji dvé socialné odligné skupiny
slovanského obyvatelstva. Mikuléice, vyznamné slovanské hradisko, soustiedovalo
piedeviim vojaky, zdmoZné Yemeslniky a vladnouci vrstvu. V Josefové zilo prosté
venkovské obyvatelstvo.

Pfi srovndni vysledki je zcela jednoznac¢né, e ve viech hlavnich ukazatelich byl
zdravotni stav chrupu u obyvatelstva z Olomouce-Nemilan vyrazné hor&i nez u Slo-
vantl z Mikuléic. Kosterni soubor z QOlomouce-Nemilan vykazuje jak vy35i intenzitu
kazivosti (20,8 % oproti 16 %), tak i frekvenci kazt (72 % oproti 68 %) nez je tomu
u kosternich pozistatkd z Mikuléic. Navic existuje i rozdil mezi komparativnimi
indexy obou pohtebist, coz dokldad4, 7e nami studovany soubor byl o néco vice poskozen
a hodnoty intenzity kazivosti i frekvence kazti z Olomouce-Nemilan byly ve skuteé-
nosti jesté o néco vyssi, nez ukazuji ziskan4 ¢iselna data.

Srovnanim vysledk vyzkumu kosternich kolekei z Olomouce-Nemilan a z J osefova
Jje zfejmé, Ze josefovsti obyvatelé méli vyssi intenzitu kazivosti (26,2 % oproti 20,8 %)
a frekvenci kazt (79,2 % oproti 72 %). Oviem v tomto piipadé je nutné zohlednit
podstatné horsi zachovalost kosternich poztistatkt z Olomouce-Nemilan vyjadienou
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vyS8imi komparativnimi indexy. Skuteény rozdil v kazivosti chrupu mezi ob&ma
pohtebisti bude tedy mnohem mensi.

Domnivame se, Ze odlinosti ve zdravotnim stavu chrupu u jednotlivych slovan-
skych populaci maji dva hlavni dvody. Pfedevsim je to ponékud rozdilné demogra-
fické sloZeni zkoumanych skupin obyvatel. Na zdkladé indext maskulinity je zfejmé,
ze v Mikuléicich, vyznamném vojenském stredisku, pfevazovali muZi, zatimco Josefov
i Olomouc-Nemilany se vyznacovaly vy3$im poétem Zen. Z tohoto pohledu pak nejsou
vysledky studif kazivosti zubt piekvapenim. Celd fada autord totiz potvrdila vyssi
frekvenci kazi i intenzitu kazivosti u Zen nez u muzi. Nap¥. v prdci Poncové a Hajka
[8] je u soudobé populace z naseho vzemi vy3si kazivost chrupu u zenského pohlavi
dokonce ve viech vékovych kategoriich.

Dalsim dilezitym faktorem ovliviiujicim rozdilnosti mezi popsanymi populacemi je
i rizny zplsob Zivota, zejména sloZeni p¥ijimané potravy. Je velmi pravdépodobnsé,
ze pro Slovany z Josefova a Olomouce-Nemilan, ktefi reprezentuji typické slovanské
vesnické obyvatelstvo, byla zdkladem rostlinna potrava. Zamozné mikuléické obyva-
telstva mélo jisté pestiejsi jidelni¢ek bohatsi o zvéiinu a ryby.

Nevylu¢ujeme ovSem, Ze se na rozdilné kazivosti chrupu obyvatel z Olomouce-Ne-
milan oproti Mikul¢icim a Josefovu podilely i dalsi faktory, které oviem prozatim
nejsme schopni zaznamenat.

Zavislost kazivosti zubt na véku zemfelych nebyla na lokalité Olomouc-Nemilany,
vzhledem k malému poétu jedinct v jednotlivych vékovych kategoriich, hodnocena.
Také u nedospélych jedinci byla stanovena pouze celkova intenzita kazivosti chrupu
2,5%. Tato hodnota je v naprosté shodé s vysledky studia slovanské populace z Mi-
kuléic [9].

Soufdsti vyzkumu chrupu nemilanského kosterniho souboru bylo i zji$téni odolnos-
ti jednotlivych typt stalych zubid vidi zubnimu kazu. Nejvyssi intenzitu kazivosti (dx.
49,0%, sin. 66,4%) ze vSech zubti, ve shodé s praci Poncové a Mrklase [10], vykazovaly
prvni dolni stolicky, ddle nasledovaly tfeti a druhé molary a oba premoléry. Frontalni
zuby — Spicaky a fezdky — byly postiZzeny zubnim kazem méné ¢asto. Navic intenzita
kazivosti, kterou jsme brali za hlavni ukazatel nachylnosti zubt ke kazu, zahrnuje,
jak bylo popsano vy3e, i zuby ztracené intravitalné. D4 se tedy predpokladat, Ze
nékteré predni zuby byly ztraceny irazem a nikoliv extrahovéany kvtli zubnimu kazu.
Pfi srovndvéni kazivosti zubti v hornim a dolnim zubnim oblouku bylo evidentni, Ze
u vSech typi zubd, s vyjimkou mesidlniho fezdku pravé strany, je nachylnost k zub-

N

nimu kazu vy$si u zubt dolnich (stejné jako je tomu u souéasné populace [11]).

Stopy po zanétlivych zméndch zubniho alveolu byly nalezeny u Slovani z Olomou-
ce-Nemilan ve ¢tyfech piipadech, tj. u 10,8 % ze viech dospélych jedinct (N=39).
Vétsinou mély podobu cystickych tvart. PostiZeni byli stejnou mérou jak muzi, tak
i Zeny. Nejéastéji (ve tiech piipadech) byl zanétlivy proces lokalizovan v dolni &elisti
kolem kotenti stolicek, v jediném p¥ipadé se radikuldrni cysta nachézela u druhého
premolaru v horni éelisti. Neni vyloudeno, Ze éetnost vyskytu tohoto typu onemocnéni
mohla byt jesté vyssi. Patologicky zménéné &elisti jsou totiz kiehké a podlehnou
destrukci diive neZz ostatni éasti skeletu. V osteologickych souborech se tedy nemuseji
zachovat.

U dospélych jedinct z Olomouce-Nemilan nebyly v 6,8 % piipadi profezany tieti
stolicky (ze vSech zkoumanych zubd moudrosti N = 88). Blizsi rentgenologické
vySetfeni, na jehoz ziakladé bychom mohli odligit prostou retenci zubu od anodontie
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(nezaloZeni), jsme neprovadéli. K zajimavym, i kdyZ ne tak zcela neobvyklym nale-
zim, patfila i retence obou hornich $pi¢aki u dospélého muze z hrobu & 14, spojena
s perzistenci mlééného $pi¢dku.

Na chrupu slovanské populace z Olomouce-Nemilan byla zaznamenana hypoplazie
zubni skloviny pouze v jediném p¥ipads, tj. 1,8 % ze viech skeleti (N=54). Podle
lokalizace zmén vznikla kolem 11.-13. roku véku. Domnivdme se, Ze éetnost vyskytu
mohla byt i 0 néco vyssi, ale u nékterych zubt byla zubni sklovina vyrazné postmor-
talné poskozena a nebylo moZné jeji stav jednoznaéné zhodnotit. Z tohoto déivodu méa
nami zjiStény procentudlni didaj pouze orientaéni charakter.

ZAVER
Vysledky studia chrupu zkoumaného kosterniho souboru z Olomouce-Nemilan jsou

srovnatelné s obdobnymi vyzkumy ze slovanské doby a odpovidaji stavu chrupu, ktery
je typicky pro skupinu venkovského obyvatelstva.

Prdce vznikla za podpory GA CR grant & 206/00/0408.
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Souhrn

Prezentované sdéleni je zaméFeno na studium chrupu kosternich poztstatk z byvalého brnénského Méstského
hibitova na ulici Mala Nova (dnesni Antoninska), ktery slouzil k poh¥bivani v letech 1785-1883. Celkové bylo hod-
noceno 1024 zubti a 3227 zubnich alveolii. U trvalych zubt byla stanovena celkova intenzita kazivosti chrupu 38,3
% a frekvence kaza dosahla 83,8 %. U Zen byly obé sledované hodnoty vyssi nez u muzi. Z jednotlivych typh zuba
byl kaz nej¢ast&ji nalezen na stolickach, poté sestupnou fadou na t¥enovych zubech, fezacich a $pi¢acich. Stopy po
zanétlivych procesech zubniho alveolu byly nalezeny u 12,7 % piipada, projevy degenerativné produktivniho pro-
cesu v celistnim kloubu v 8,3 %, hypoplazie zubni skloviny ve 4,2 %, retence zubii u 33,8 % jedinci a ¢etnost vysky-
tu hyperodontie byla zjisténa v 0,7 %. Vysledky studia ukazaly, Ze brnénsti obyvatelé druhé poloviny 18. a v 19.
stoleti méli nejen vyrazné horsi kazivost chrupu nez historicky starsi populace, ale také neZ soucasna ¢eska popu-
lace.

Kli&ova slova: populace 18.-19. stoleti — paleopatologie — kazivost chrupu

Vargova L., Raéanskia M., Horackova L.: The Contribution to the Study of Dentition State
of the Brno Population in the 2nd Half of 18th Century and in the 19th Century

Summary: The aim of the present study is the description of dentition of skeleton remains from former Town
cemetery Mala Nova (nowadays Antoninska Street), which was used as burial site in 1785-1883. A total of 1024
teeth were appraised and 3227 dental alveoli were examined. The caries intensity (I-CE) of the permanent den-
tition was proved to be about 38.3% and the caries frequency (F-CE) reached up to 83.8%. These two values were
higher in the women. From the different types of teeth, most of dental caries were found on molars, afterwards
degressively on premolars, incisors and canines. The inflammation changes of dental alveoli were found in 12.7%
cases, the degenerative productive process manifestations in 8.3%, the value of the enamel hypoplasia was 4.2%,
the teeth retention was observed in 33.8% individuals and the hyperodontia in 0.7% of all studied cases. Results
of this study showed that the caries rate in the Brno population of 204 half of 18th century and in the 19! centu-
ry, was expressively worse than in historically older populations as well as worse than in the current population.

Key words: population of 18th and 19th century — palaeopathology — dental caries rate

Ces. Stomat., roé. 108, 2008, ¢. 1, s. 14-19.

UVOoD MATERIAL

Detailni vySetfeni chrupu se v souéasnosti V roce 1999 byly v ramci zachranného archeo-

stalo nedilnou souéasti zakladnich lékai-
sko—antropologickych analyz kosternich pozi-
statktt nejriznéjsich historickych populaci.
Spravné datované osteologické soubory poskytuji
fadu informaci o zubnich chorobach uréité skupi-
ny obyvatelstva v ¢asové vymezeném historickém
obdobi. Srovnanim vysledki téchto praci je
mozno do jisté miry zachytit vyvoj zubnich chorob
s ptihlédnutim k nejriznéjsim faktortm, které
jejich vyskyt ovliviiuji. Prezentované sdéleni je
zaméfeno na sledovani vyskytu zubnich chorob
na kosternich poztistatcich brnénskych obyvatel
z druhé poloviny 18. a z 19. stoleti.

logického vyzkumu na Antoninské ulici v Brné
vyzvednuty kosterni pozistatky z byvalého
Méstského hibitova na ulici Mala Nova, ktery
slouzil k pohibivani v letech 1785 az 1883 [1].
Celkem bylo odkryto 354 hrobu s kosternimi
pozustatky nejméné 1083 jedinct (663 dospélych
a 420 déti) [2]. Cela osteologicka kolekce byla
podrobena lékarsko—antropologické analyze, jejiz
soucasti bylo rovnéz detailni vySetieni chrupu.
Kazivost zubt bylo moZzno hodnotit, vzhledem ke
$patnému stavu zachovalosti koster, pouze u 142
dospélych jedincu (85 muZt a 57 Zen), mezi néz
byli zaiazeni i mladi jedinci vékové kategorie
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Jjuvenis (15-20 let). Do celkovych statistik nebyly
zahrnuty izolované zuby bez éelisti.

METODY

Nase studie byla zaméfena predevsim na sledo-
vani vyskytu zubniho kazu, dale na zachyceni
zanétlivych zmén zubnich alveold, odchylek
v profezdvani zubii a stanoveni hypoplastickych
zmén zubni skloviny. Zakladem vyzkumu bylo
detailni makroskopické zkoumani doplnéné
v indikovanych piipadech rentgenologickym vyset-
fenim. Pfi sledovani zubniho kazu jsme stanovili
dvé zékladni hodnoty — frekvenci kazi (F-CE),
ktera udava kolik procent ze vSech zkoumanych
lebek méa v delisti alesponi jeden zub s kazem &
intravitalné ztraceny zub [3], a intenzitu kazivos-
ti (I-CE), tedy kolik procent z celkového pottu zubit
bylo s kazem nebo intravitalné ztraceno. Kvuli
zohlednéni postmortalnich ztrat je dana souétem
procenta zubt s kazem z celkového poétu zubu
a procenta zhojenych alveolt ze v8ech zachovanych
zubnich lizek [3], a ddle DMF index (. primérny
pocet zubt s kazem na jednoho jedince) [4].

Pii srovnavani vysledkd u jednotlivych soubo-
ra bylo pfihlédnuto ke komparativnimu den-
talnimu a alveolarnimu indexu (CDI, CAI),
které do jisté miry vyjadfuji stupeni zachovalosti
a uplnosti hodnocenych &elisti. CDI (komparativ-
ni dentalni index) dava do poméru celkovy podet
zachovanych zubt a prazdnych laZek s jejich ide-
alnim poétem. CAI (komparativni alveolarni
index) vyjadfuje pomér celkového poétu zachova-
nych alveol (se zuby i po intravitalnich a post-
mortalnich ztratach) s jejich idedlnim poétem.

VYSLEDKY

a) Sledovani vyskytu zubniho kazu

Celkové bylo hodnoceno 1024 zubt a detailné
vySetieno 3227 zubnich alveoldi. Z celkového
poc¢tu trvalych zubfti byla stanovena intenzita
kazivosti zubid 38,3 % a frekvence kazii dosihla
83,8 %. Pii srovnani vyskytu kazu u muzskych
a Zenskych zubu jsme zjistili vy3si intenzitu kazi-
vosti i frekvenci kazti u Zen (tab. 1). Z jed-
notlivych typt zubd byl kaz nejéastéji zjistén na
stolickach, poté sestupnou Fadou na tfenovych
zubech, Fezacich a &§piéacich (tab. 2). Zavislost
kazivosti zubii na véku zemielych nebyla, vzhle-
dem k malému poctu jedinct v jednotlivych véko-
vych kategoriich, hodnocena.

Hodnota komparativniho dentilniho indexu
byla stanovena na 49,6 % a komparativniho alve-
olarniho indexu na 71 %. Celkovy DMF index mél
hodnotu 0,59 (tab. 3).

b) Sledovani zané&tlivych zmén zubnich
alveola

Stopy po zanétlivych procesech zubniho alveo-
lu byly nalezeny u 18 jedinci (tj. u 12,7 % dospé-
Iych, N=142). Vétsinou mély podobu rtzné vel-
kych cystickych dtvart v okoli zubnich kofeni.
PostiZzeny byly stejnou mérou muzi i Zeny, pii-
¢emz byl zaznamendn postupny nartst naleza
s pribyvajicim vékem. Znamky chronického zané-
tu zubniho alveolu byly zaznamenany v rtiznych
lokalizacich, pFevazné viak v okoli kofent tietich
stoli¢ek (napt. na levé horni éelisti asi 50-60leté-
ho muZe z hrobu ¢. A 810) (obr. 1).

Tab. 1. Celkova intenzita kazivosti (I-CE) a frekvence kaza (F-CE).

Pohlavi Pocéet jedinca I-CE (%) F-CE (%)
Muzi 85 33,7 81,2
Zeny 57 46,7 87,7
Celkem 142 Pramér 38,3 Prumér 83,8
Tab. 2. Intenzita kazivosti jednotlivych typt zubi.
Leva strana
M, M, M, P, P, [} I, I,
N |[I-CE| N [I.CE| N |I-CE| N |I-CE| N |[I-.CE| N |[I-CE| N [I-CE| N [I-CE
% % Y% % % % % %
Horni zuby 20 182,6| 41 |524| 37 |569| 33 |335| 38 (41,7 25 [19,2| 15 [303]| 13 [ 17,0
Dolni zuby 24 |71,7] 40 |69,8| 36 |84,4| 39 [30,1] 49 [22,1| 37 [152] 25 | 11,3| 17 | 140
Celkové horni i dolni zuby | 44 | 77.4| 81 (62,3| 73 | 71,4| 72 31,7| 87 |30,8| 62 | 17,1| 40 | 19,3| 30 15,4
Prava strana
M;, M, M, P, P, C 1, I,
N |I.CE| N [I.CE| N |I-CE| N |I-CE| N [I-CE| N [I-CE| N [I-CE| N [I.CE
% % %0 % Yo Yo % %
Horni zuby 20 | 46,9| 42 | 427| 44 |59,5| 44 | 37,7| 42 | 34,8| 28 14,0 24 [ 29,7| 13 | 16,2
Dolni zuby 27 | 63,5| 41 |63,0| 37 |74,6| 35 |32,7| 43 |24,7| 42 10,2 32 | 16,5| 21 | 14,8
Celkové horni i dolni zuby | 47 | 56,4| 83 |53,7| 81 |67,6| 79 |354| 85 [295| 70 | 12,1 56 22,4| 34 | 154




Tab. 3. Zakladni charakteristika kosternich
pozustatkii ze hibitova na ulici Malé Nové
v Brné.

Muzi | Zeny |Celkem
Pocet vysetfovanych zubu 675 | 349 | 1024
Pocet kazt 35 49 84
Potet vysetFovanych alveolu 1967 | 1260 | 3227

Potet intravitalné ztracenych zuba | 560 | 412 | 972

vowe

tu. V jednom piipadé (hrob ¢ A 867) byl pfi¢inou
hypoplazie chrupu pravdépodobné nedostatek
vitaminu C — kurdéje, nebot byly na nékterych
kostech tohoto postkranialniho skeletu pozorova-
ny stopy po zosifikovanych subperiostalnich
hematomech. U zbyvajicich péti piipadu hypopla-

e

spekulovat (napiiklad hrob ¢. A 1843) (obr. 2).

Potet postmortalné ztracenych zubt| 732 499 | 1231
Pocet cyst 18 12 30
Poéet retinovanych zubt 28 20 48

51,7%)| 46,5% [49,6%
Komparativni alveolarni index 72,3%| 69,1% |71,0%
Index DMF 0,41 | 086 | 0,59

Komparativni dentélni index

Obr. 1. Na levé horni ¢éelisti asi 50-60letého muze
(hrob &. A 810) byly nalezeny v oblasti koieni
treti stolicky stopy po chronickém zanétlivém
procesu, ktery perforoval sinus maxillaris.

¢) Sledovani hypoplazie zubni skloviny

Hypoplazie zubni skloviny, pfipadné i dentinu,
byla zaznamenana celkem ve 12 piipadech,
z toho u 6 dospélych a 6 déti. U dospélych tento
podet reprezentoval 4,2 % (N=142), u déti 7,1 %
(N=84). Pii detailnim studiu vSech zachovanych
¢asti jednotlivych koster s hypoplastickymi zuby
bylo moZno u poloviny z nich postiZeni zubnich
tkani povaZovat za jeden z projevii vrozené formy
syfilis. V téchto pfipadech hypoplazie postihovala
predeviim obvodové &asti kousacich ploch stoli-
dek (tzv. ,morudovité molary“) a souc¢asné byly na
dlouhych kostech dolnich koncetin, zejména na
tibiich, zaznamenany projevy chronického zané-

Obr. 2. Fragmenty lebky gracilni 14-18leté divky
(hrob &. A 1843) s vyraznou hypoplazii zubu.

d) Hodnoceni odchylek
v profezavani zubi

Retence zubii byla zaznamenana celkem u 48
jedinct, tedy u 33,8 % (z toho u 28 muza a 20
Zen). Ve viech pripadech nebyly proieziny treti
stolicky.

e) Degenerativné produktivni zmény
v &elistnim kloubu

Degenerativné produktivni zmény v celistnim
kloubu byly celkové zaznamenany u 15 lebek
(N=181), coz piedstavovalo asi 8,3% vyskyt.
Postizeni byli jedinci obou pohlavi s mirnou pie-
vahou Zen (7 muzi, 8 Zen) a aZ na jedinou vyjim-
ku byli starsi padesati let. Vétsinou mély zmény
charakter jemného osteofytického lemu po obvo-
du kloubnich plosek, pfipadné byly v subchon-
dralng ulozené kosti objeveny drobné cystické
utvary — geody, a to jak na os temporale, tak i na
mandibule. Pouze ve dvou pripadech se jednalo
o pokrocilé stadium artrézy, kdy doslo v €elistnim
kloubu k vyrazné deformaci kloubnich ploch,
zejména hlavic mandibuly.

f) Dalsi zubni choroby

7 dalgich, méné castych chorob, byla ve zkou-
maném souboru zaznamenana napiiklad hypero-
dontie (nadpocetnost zubt v éelisti). Na mandi-
bule mladého muZe (hrob & 807) byl v oblasti
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fezdkt umistén nadpoéetny zub — mesiodens.
Tento jediny ptipad piedstavoval ¢etnost vyskytu
asi 0,7%, coz odpovida tvrzeni, Ze frekvence vys-
kytu hyperdontie je v jednotlivych populacich
velmi nizka a pohybuje se mezi 0,5-4 % [5].
Z morfologickych odchylek jednotlivych zubt je
mozno pripomenout, Ze u dvou jedincti (hrob
A 1885 a 2851) byly u dolnich $pi¢akt objeveny
dva kofeny, z nichZ byl mensi lingualni a vétsi
vestibularni.

Z ortodontickych vad bylo v jednom p¥ipadé
nalezeno na mandibule 30-40letého muze (hrob
¢é. A 829) (obr. 3) stésnani frontalnich zubu.
V dolnim zubnim oblouku se v jedné linii tésné
vedle prvnich fezakii nachazely §piéaky, zatimco
druhé fezaky byly posunuty dozadu lingualnim
smérem.

Obr. 3. Mandibula 30-40letého muZe (z hrobu
¢. A 829) se stésnanim frontalnich zuba v dolnim
zubnim oblouku. Vedle mesiialnich rezaka se
v jedné linii nachazeji $pi¢aky, distalni rezaky
jsou vysunuty linguialnim smérem.

DISKUSE

P#i interpretaci vysledkti stavu chrupu brnén-
skych obyvatel z konce 18. a v 19. stoleti je tieba
nejprve piihlédnout k celkovému poskozeni obli-
¢ejového skeletu zkoumanych jedincti. Hlavnim
ukazatelem zachovalosti chrupu historickych
populaci je komparativni dentdlni a alveolarni
index. Kosterni poztstatky z Méstského hibitova
na ulici Malé Nové mély hodnotu komparativni-
ho dentalniho indexu 49,6 % a komparativniho
alveolarniho indexu 71 %, coZ svédéi o vyrazném
poskozeni zkoumanych lebek. Proto i vedkera zis-
kana data jsou touto skuteénosti do jisté miry
zkreslena. Kvili znaénému poSkozeni bylo rovnéz
rozhodnuto upustit od detailnéjsiho statistického
vyhodnoceni détského chrupu, nebot ve vétsingé
piipadi (u 54 koster déti vékové kategorie infans
I a 30 koster vékové kategorie infans II) se

z kifehkych détskych koster zachovaly pouze
drobné zlomky éelisti. Po vyfazeni samostatnych
zubu a jejich zakladt i fragmenta éelisti
s neuplnymi, znaéné rozbitymi prazdnymi alveo-
ly, bylo zastoupeni jednotlivych typ zubt velmi
nizké.

Pfi tak vyrazném poskozeni dentice, jako tomu
je u skelett ze hibitova na ulici Malé Nové, bylo
rovnéZ problematické objektivné zhodnotit poéa-
te¢ni stadia zubniho kazu. Jak uvadéji Thurzo
a Benus [6], byva povrch korunky, kréku a supra-
alveolarnich tsekt zub obvykle riznou mérou
poruSeny erozemi, prasklinami, abrazi i barev-
nymi skvrnami tafonomického ptivodu (postmor-
talni zmény zpusobené zevnimi vlivy), a odliSeni
nenapadnych fisurdlnich kazi je pak znaéné
obtizné. To ovliviiuje vysledky studie zejména pii
srovnavani hodnoceni zubniho kazu se sou¢asnou
populaci.

S prihlédnutim ke v8em uvedenym faktom
vSak bylo mozZno zcela jednoznaéné vyhodnotit
kazivost chrupu zkoumané populace na zakladé
intenzity kazivosti (I-CE) jako jednu z nejvy&sich
vibec. Nase vysledky zcela odpovidaji praci
Caselitze [7], ktery se pokusil o diachronické
zachyceni celosvétového vyvoje kazivosti chrupu
pomoci indext I-CE u 518 zkoumanych soubori,
a Strouhala [8], zaméfeného na populace ve
stiedni Evropé. V obdobi paleolitu a mezolitu je
intenzita kazivosti pomérné nizka (kolem 2,0 az
5,0 %). Vyraznéjsi narust na dvojnasobek je za-
znamenan koncem neolitu, v dobé piechodu lovet
a sbéracu k usedlému zptsobu Zivota zemédélca
(kolem 7-8 %). Mirné kolisani hodnot u jednot-
livych skupin obyvatelstva odpovid4 poéateénimu
prolinani obou populaci. V nasledujicich obdobich
se intenzita kazivosti drzi na stejné, téméy
neménné trovni. Teprve od roku 1500-1100 pied
nasim letopoétem nastava postupny vzestup hod-
not, nejprve jen mirny, pozdéji ¢im dal strméjsi,
coZ znamena, Ze intenzita kazivosti stoupa
v pfimé zavislosti na zvySovani Zivotniho stan-
dardu (konzumace mé&kéi potravy bohaté na uhlo-
vodany na tkor tvrd$i stravy s vldkninou, ktera
svym abrazivnim pusobenim odstranuje zubni
plak). Prudky vzestup hodnot intenzity kazivosti
(kolem 30 %) kulminuje v nejmladsich novové-
kych souborech. Z tohoto pohledu lze konstato-
vat, Ze na zakladé intenzity 38,3% kazivosti
a dalsich ukazatelt byl zdravotni stav chrupu
brnénskych obyvatel, pohfbenych na hibitové na
ulici Malé Nové, zcela jednoznaéné vyrazné horsi
nez u historicky starsich populaci. Navic vysoké
hodnoty komparativnich indext dokladaji, Ze
nami studovany soubor byl vyrazné poskozen
a hodnoty intenzity kazivosti i frekvence kazt
mohly byt ve skute¢nosti jesté o néco vyssi, ne
ukazuji ziskan4 ¢iselna data.

Pfi srovnani vysledki studia kosternich pozii-
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statk® brnénskych obyvatel se sou¢asnou popula-
ci je ziejmé, Ze na pielomu 18. a 19. stoleti byla
kazivost chrupu podstatné horsi nez v dnesni
dobé. Napiiklad Poncova a Hajek [9] ve své praci
uvadéji, Ze u soufasniki roste index kazivosti
umérné s vékem, ale ani v nejstarsi vékové kate-
gorii senilis nepfesahuje hranici 30 %.
V ostatnich zakladnich ukazatelich kazivosti
byla zjisténa shoda nebo jen nepatrné rozdily.
Shodovala se vyssi kazivost chrupu u Zen nez
u muzd. Podobné vysledky pi#ineslo i studium
odolnosti jednotlivych typi stalych zubu vaci
zubnimu kazu. Stejné jako ve sdéleni Poncové
a Mrklase [10] vykazovaly ze viech zubt nejvys-
& intenzitu kazivosti stoli¢ky a dale pak néasledo-
valy premolary. Frontalni zuby - Spicaky
a fezaky — byly postizeny zubnim kazem méné
casto.

Podle naSeho nazoru ma velmi Spatny stav
chrupu brnénskych obyvatel z druhé poloviny 18.
a z 19. stoleti fadu p¥#i¢in. Pfedevsim je dokladem
celosvétového trendu zvySovani kazivosti
v zavislosti na vét&i konzumaci mékéi potravy
s vy88im obsahem uhlovodant a nizsim podilem
vlakniny. Dalsim faktorem muze byt socialni slo-
%Yeni studované populace. Jednalo se totiz
0o méstské obyvatelstvo s vyraznou pfevahou
nemajetnych délnika, typické pro obdobi nastupu
prekotného rozvoje tovarni prumyslové vyroby.
Za dilezity faktor ovliviiujici zdravotni stav
chrupu lze povazovat i nedostateénou zdravotni
pééi. Na prelomu 18. a 19. stoleti se teprve vlivem
obrovského celosvétového narastu védeckych
poznatkti zalina zubni lékafstvi rozvijet
a stomatologie se vyclenuje jako samostatny
medicinsky obor. V rakouské monarchii, kam
deské zemé ve sledovaném obdobi patfily, se popr-
vé oficialné pouzil termin ,Zahnarzt“ (zubni
léka¥) v ifednim natizeni z roku 1810 [11]. Do té
doby byly choroby zub@i zpravidla oSetfovany
v ramci véeobecné 1ékatské praxe nékterych ran-
hojiéét a chirurgt, nékdy dokonce i manualné
zruénych laika [12].

Brno se v té dobé v oSetiovani chrupu svych
obyvatel z hlediska stomatologické péce nijak
neliilo od ostatnich mést rakouské monarchie.
Osetfovani chrupu bylo hlavné zalezitosti prak-
tickych lékaitd, pozdéji spadalo do kompetence
chirurgt [13, 14]. Pfikladem muze byt jeden ze
zaznamu z roku 1824 z vézenské nemocnice na
Spilberku, ktery uvadi, ze kdy# si italsky vézen,
karbonat Giorgio Pallavicini, stéZoval na bolesti
a otok tvaie, byla mu poskytnuta pomoc vézerni-
skym lékaiem. Ten mu nejprve vypustil z otoku
hnis a posléze vytrhl dolni zub [15]. V Brné zacal
pracovat prvni specializovany zubni lékai Franz
Melichar (Doktor der Medizin und Chirurgie,
Magister der Zahnheilkunde, bytem Postovska
449) az od roku 1853 [16].

V dobé existence Méstského hibitova na ulici
Malé Nové se v Brné zubolékaiské zakroky pro-
vadély také na externim (chirurgickém) oddéleni
Zemské vefejné vieobecné nemocnice v Brné u sv.
Anny. Jak upozortiuje Sajner [17], jednalo se ves-
més o extrakce zubt nebo chirurgické oSetfeni
zanéti okostice ¢ pitéli.

Zcela jednoznainé znamky zasahu zubniho
lékate vSak nebyly na zkoumanych kosternich
pozistatcich prokazatelné. Je proto velmi prav-
dépodobné, Ze pokud se brnénsti obyvatelé se
zubnimi chorobami své&#ili do rukou lékaiu nebo
ranhoji¢h, byly jejich potiZe lé¢eny bud extrakci
nemocnych zubi nebo jen oSetfenim mékkych
tkani, coZ na skeletech nelze zhodnotit. Ani
v jediném p¥ipadé z 972 intravitalné ztracenych
zubti od 142 vySetfovanych jedinci neni moZno
spolehlivé zjistit, zda k jejich k vytrzeni doslo
v ramei stomatologického osetfeni. Rovnéz neby-
ly nalezeny plombované zuby nebo zubni nihra-
dy, ackoliv zasadni objevy nezbytné pro provozo-
vani zachovné i ortodontické stomatologie byly
uéinény pravé ve sledovaném obdobi (napiiklad:
1776 — umélé zuby z porcelanu, 1797 — ruéni
zubni vrtacka, 1819 — prvni amalgam, 1848 —
zubafské kieslo s opéradlem pro hlavu
a vulkanizovany kauéuk ke zhotoveni protéz,
1868 — poutZiti celuloidu v protetice [18]).

Na zakladé literarnich pramenu lze predpokla-
dat, Ze dalgi pti¢inou stomatologické péce omeze-
né pouze na extrakce zubd, mohla byt
nou vétdinu brnénskych obyvatel. Zhotoveni
plomb ze rtuti a stfibra nebo zubnich nahrad
z porcelanu, kauéuku ¢ zlata bylo financné
naroéné, a proto zustalo vysadou zamoznych
obéanti. Z tohoto hlediska je tieba pFipomenout,
Ze po zrudeni Méstského h¥bitova na ulici Malé
Nové néktefi moviti Britané nechali exhumovat
télesné ostatky svych piibuznych a pfenést je
i s nahrobky na novy UstFedni h¥bitov na
Videniské ulici [19]. Neni proto vylouceno, Ze
zkoumana kosterni kolekce neobsahovala pozt-
statky téch nejbohatsich obyvatel, kte#i si plom-
bovani zubti i drahé zubni nahrady mohli dovolit.

ZAVER

Vysledky studia kosternich pozustatkd
z byvalého Méstského hibitova na ulici Malé
Nové v Brné byly ve shodé s dobovymi pisemny-
mi zaznamy. Brnénsti obyvatelé druhé poloviny
18. a 19. stoleti méli nejen vyrazné horsi kazivost
chrupu nez historicky starsi populace, ale také
ne# sou¢asna ¢eska populace.

Prace vznikla za podpory GACR granti
¢ 206/03/1006 a 409/07/0477.
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BRNENSKA ZDRAVOTNI ZARIZENI A PECE O NEMOCNE
NA PRELOMU 18. A 19. STOLETI

V roce 1999 byl uskutecnén zachranny archeologicky vyzkum centralni ¢asti
byvalého Méstského hrbitova na Malé Nové (nyni Antoninské ulici) v Brné. Hibitov
slouzil v letech 1785-1883 k pohtbivani obyvatel péti brnénskych farnosti (u sv. Jaku-
ba, sv. Petra, sv. Jan1i, sv. Magdalény a u sv. Tomase).! Pocet vyzvednutych kosternich
pozustatkii (minimalné 1083 jedinci, z toho 663 dospélych a 420 déti) byl dostatec-
né velky pro rozsahlou lékarsko-antropologickou studii, zamérenou na sledovini
chorobnych zmén na skeletech brnénskych obyvatel pielomu 18. a 19. stoleti.? Nedil-
nou soucasti vyzkumu bylo studium veskerych dostupnych historickych pramenti pro
ziskani co nejuplnéjsiho obrazu o zdravotnim stavu brnénské populace z prelomu
18. a 19. stoleti. V prezentovaném sdéleni jsou uvedeny dil¢i vysledky se zaméfenim
na organizaci zdravotnictvi a péci o nemocné v Brné,

V druhé poloviné 18. a v 19. stoleti se uskutecnily na zakladé terezianskych a jose-
finskych reforem duilezité zmény, které mély zasadni vyznam pro rozvoj mediciny
v nasich zemich. Jejich cilem bylo vybudovat na jednotném zakladé fungujici medi-
cinskou péci v celé risi. Veskeré rizeni zdravotnictvi bylo soustiedéno do rukou dvor-
ské zdravotni deputace, v niz putsobili 1ékafi s hodnosti zdravotnich radd. Tomuto
nejvyssimu zdravotnimu uradu v celém Rakousku podléhaly zemské zdravotni komi-
se, které byly vytvoreny v jednotlivych zemich rakouské monarchie, tedy i v Cechach,
na Morave a ve Slezsku. V cele zemské zdravotni komise stil 1ékar s titulem zemsky
zdravotni rada. Zemské zdravotni komise byly v roce 1773 nahrazeny zemskymi zdra-
votnimi oddélenimi gubernii v ¢ele se zemskymi protomediky. Zemskym tiradiim byly
podrizeny urady krajské s krajskymi Iékari a ranlékafi, kterym byl svéfen dohled nad
lekafi méstskymi a vrchnostenskymi. Na Moravé bylo ziizeno celkem pét krajskych
zdravotnich komisi, které podléhaly jednomu moravskému protomedikovi. Vedle

! Podrobné informace o hibitové na Malé Nové: Milena FLODROVA, Brnénské hibitovy, Brno 1992;
M. FLODROVA, Méstsky hibitov na Malé Nové, Neti§tény rukopis 1999, s. 1-2; Dagmar CERNOUSKOVA —
Miroslava MENSIKOVA, Tyrsiiv sad, jeho minulost a soucasnost, in: Brno v minulosti a dnes XVI (dile BMD),
Brno 2002, s. 213-240.

* Lékaisko-antropologicky vyzkum prob¢hl na Oddéleni lékarské antropologie Anatomického tistavu
Lékarské fakulty Masarykovy univerzity v Brné. Dil¢i vysledky jsou uvedeny v pracich: Lenka VARGOVA —
Ladislava HORACKOVA, Manifestations of inflammatory diseases on bone remains Jrom the 18th and 19th centu-
ries, in: International Anthropological Congress ~Anthropology and Society”, Charles University, Prague
2003, s. 206; L. VARGOVA — L. HORACKOVA — M. MENSIKOVA, Some interesting findings in an abolished
Brno cemetery in Antoninskd street, in: Scripta Medica (dale SM) 76/4, Brno 2003, Masaryk University, Facul-
ty of Medicine, s. 229-240.
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téchto stalych zdravotnich uradia a arednich doktorti se starali o nemocné také
soukromi prakticti 1ékari, ranlékari (chirurgoveé), felcari, lazebnici a porodni baby.

Prava a povinnosti veskerého zdravotnického personalu (lékart, lékarniki, ranlé-
kart, okultisti, kylofezcti, kamenorezcti a porodnich bab) v Brné byly stanoveny
zdravotnim fiddem pro Moravu, vydanym Marii Terezii 15. prosince 1752 (Gene-
ral-Medicinal Ordnung), pozdéji zdravotnim radem spolecnym pro vSechny cisarsko
nafizeni zminénych radu lze povazovat urceni presnych kvalifikacnich pozadavkii
pro provozovani medicinské praxe. Zdravotnici na vSech urovnich byli povinni vyko-
nat odborné zkousky zpusobilosti na Lékarské fakulté ve Vidni, v Praze nebo pred
stanovenymi komisemi cisarsko — kralovskych uradi. VSichni se také museli prisahou
zavazat k fadné, svedomité a obétavé praci pro nemocné, a to bez ohledu na penize
i nebezpeci vlastni nemoci. Reforma zdravotnictvi pokracovala i za vlady cisare Jose-
fa II., kdy byla napriklad jako samostatny obor vyclenéna chirurgie a stanoveny
podminky prace chirurgii. Po roce 1848, v souvislosti se zménami v celé statni spravé
rakouského mocnarstvi, doslo také k organiza¢nim zménam ve zdravotnictvi. Zaklad-
ni hierarchie pravomoci zistala sice zachovana (tedy rozdéleni na urady risske,
zemské, krajské a jim podléhajici samospravy okrest nebo obci), ale doslo k jejich
prejmenovani. Misto dvorské kancelire byla nejvy$Sim organem zdravotni sluzby
fisska zdravotni rada prfi ministerstvu vnitra, v jednotlivich zemich Rakousko-Uher-
ska byly zemské zdravotni komise gubernii nahrazeny zdravotnimi radami pfi misto-
drzitelstvich v cele se zemskym protomedikem. V krajich pracovali krajsti 1ékari,
v nékterych zemich i okresni lékari. Na Moravé okresy ziizeny nebyly, nejnizsimi zdra-
votnimi uredniky byli krajsti 1€kari, pripadné uredné povéreni Iékari placeni z kontri-
bucnich fondu. Zdravotni rady rovnéz zcela jednoznacné urcovaly vysi odmény,
kterou za svoji praci uredni lékari dostavali. V roce 1836 bylo v Brné registrovano
¢trnact graduovanych 1ékait a zvérolékarti, dva okresni ranlékari, jedendct chirurgu
a devétadvacet porodnich bab. Mésto mélo celkem pét 1ékaren.*

Pro pochopeni celkové situace ve zdravotnictvi ve mésté Brné na prelomu
18. a 19. stoleti je treba prihlédnout i k trovni odbornych znalosti 1ékarti a zastupcu
dalsich profesi, ktefi poskytovali zdravotni sluzbu brnénskému obyvatelstvu. Je nutné
pfipomenout, Ze v minulosti byl v ¢eskych zemich celkové velky nedostatek plné kvali-
fikovanych zdravotnikii vystudovanych na erudovanych Skolach. Prvni lékafi vzdélani
na cizich univerzitach se objevili na Moravé teprve ve 13. stoleti a jejich pocet pak
v nasledujicim obdobi vzristal velmi pomalu. Zahajeni vyuky na Lékarské fakulté

3 Podrobné znéni zdravotnich fadt uvadi Antonin WIESNER, Déjinny vyvoj spravy zdravotni v Ceskosloven-
sku, Véstnik ministerstva vefejného zdravotnictvi a télesné vychovy, VI., 1924, s. 9-12, 12-18, 44-51, 73-78,
106-119, 149-158, 188-198, 235-240.

1 Podrobnéji Josef SAJNER, Cennd archivni svédectvi, in: J. SAINER — Lubomir SELINGER - Karel VOLA-
VY a kolektiv, Dvé stolet ve sluzbach zdravi — Fakultni nemocnice s poliklinikou v Brné na Pekarskeé
1786-1986, Krajsky ustav narodniho zdravi, Brno 1986, s. 30.
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Karlovy univerzity v Praze, a to ihned po jejim otevieni v roce 1348, bylo sice slibnym
zacatkem ve vzdélavani 1ékaii u nas, ale vyvoj medicinského vysokého $kolstvi byl
zastaven politickymi udalostmi — husitstvim a o dvé staleti pozdéji bélohorskou
prohrou. Lékarska fakulta byla sice v poloviné 17. stoleti obnovena, ale nedosahova-
la potrebné turovné. Prvni polovina 18. stoleti znamenala proto nejhlubsi pokles
lékaiského uceni v naSich zemich a tyto poméry pak zistaly nezménény az do pricho-
du Marie Terezie na rakousky trin. Panovnice uskute¢nila, za pomoci svého osobni-
ho lékare, profesora univerzity v Leydenu Gerharda van Swietena (* 1700 - 1772),
nejen rozsahlou reformu veskerého zdravotnictvi, ale i reorganizaci vyucovani lékar-
stvi v celém mocnarstvi. Profesofi univerzit se stali statnimi aredniky s presné prede-
psanym ucebnim planem. Van Swieten kladl zejména diraz na vyuku anatomie
formou pitev, predsedal vSsem dulezitym zkouskam a stal se vrchnim dozorcem
univerzit. Je povazovan za tviirce takzvané prvni lékarské skoly videriské.

Snaha o zaloZeni prvni 1ékaiské Skoly v Brné je spjata se jménem krajského fyzika
doktora Karla Linze (* 1711 — 1 1788). V samotném mésté Brné totiz moznost odbor-
né¢ho medicinského vzdélani do té doby neexistovala. Brnénska krajska zdravotni
komise v souladu s progresivnimi zménami zdravotnictvi a $kolstvi v ramci terezian-
skych reforem Zadala Marii Terezii o zfizeni brnénského anatomického kolegia
(Collegium anatomicum Brunense), které by slouZilo pro vyuku mladych chirurgu.
V zadosti byli brnénsti 1ékari hodnoceni jako dostatecné kvalifikovani odbornici,
avSak poukazovalo se na absenci schopnych chirurgt a lazebniki v celém kraji, takze
nemocni museli byt i pro nepiili§ naro¢né chirurgické zakroky transportovani az do
Vidné. Marie Terezie predlozenému navrhu vyhovéla a dekretem ze dne 24. brezna
1753 Collegium anatomicum Brunense zalozila, av§ak pozadované chirurgické uceni
se nasledné nepodafilo realizovat. Po personalni strance byla vyuka v Brné plné zajis-
téna. Profesorem anatomie byl jmenovan vySe zminény krajsky fyzik doktor Karl Linz,
ktery mél prednaset i pitvat v Nemocnici u Milosrdnych bratri. Hlavni pri¢inou neus-
péchu pri zprovoznéni prvniho chirurgického uceni v Brné byl pravdépodobné
nedostatek financi, nepochopeni moravskych stavii a snad i celkova politicka situace,
nebot se schylovalo k sedmileté vilce.”

Uspésné nebylo také usili panovnice o zlepSeni vzdélavani porodnich bab na
Moravé. Roku 1763 navrhla Marie Terezie, aby profesorem porodnictvi v Brné byl
ustanoven mistni stavovsky fyzik doktor Ignaz Franz Dittmann (* 1721 -1 1766),
ktery by porodnim babam prednasel porodnictvi podle van Swietenova modelu.
Tento zamér vsak nebyl pro nemoc a brzké umrti doktora Dittmanna uskute¢nén.
Naléhavost reseni Spatného stavu zdravotniho vzdélani si ziejmé uvédomoval i proto-
medikus Michael von Valenzi (* 1728 — 1 1813), ktery se rozhodl v roce 1767 vydat
spis Kurze Unterricht fir die Hebammen.®

% Vice informaci uvadi Vladimir ZAPLETAL, Collegium anatomicum Brunense, in: SM 30/1-2, 1957, s. 1-16.
® Michael von VALENZI, Kurze Unterricht fiir die Hebammen, Briinn 1767.
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Nefesené problémy s kvalifikaci ve zdravotnictvi ovsem na celé Moravé postupné
narustaly. Pozadavky na odbornost zdravotnického personilu, stanovené zdravotnim
iadem z roku 1770 a obecné platné pro celé rakouské mocnarstvi, splnovali zpravidla
pouze lékari. U moravskych ranlékarii byly teoretické znalosti i praxe obvykle nedo-
statecné a vétsina porodnich babicek byla dokonce negramotnd. Z tohoto diivodu
vydal Josef II. v roce 1777 dekret, na jehoz zikladé byl do Brna vyslan vidersky doktor
ranhoji¢stvi, Fadny profesor anatomie, chirurgie a porodnictvi, Amadeus Gottlieb
Feichter (* 1747 — 1 1805). Tento muz mél zajistit odpovidajici vyuku moravskych
ranhoji¢d a porodnich bab. Shodou okolnosti byla v roce 1778 do Brna prelozena
olomoucka univerzita, takZe nové zrizena stolice anatomie, chirurgie a porodnictvi
vlozené do zbudovani kvalitniho lékarského uceni v Brné viak nakonec nepfinesly
oc¢ekavané vysledky. Feichter byl jiz od samého pocatku svého brnénského ptisobeni
vniman moravskymi stavy jako protézovany a nezadouci cizinec, neschopny splynout
s domacim prostifedim. To byl mozna i jeden z hlavnich diivoda toho, Ze brnénsti
predstavitelé tak malo usilovali o zachovani chiru'rgického uceni v Brné. V roce 1782
byla stolice anatomie, chirurgie a porodnictvi od univerzity oddélena a v roce 1786
pfeménéna v chirurgické a babické lyceum a spolu s univerzitou prelozena z Brna do
Olomouce.” Vétdina 1ékaiti ptisobicich v Brné proto ziskdvala své vzdélani na viden-
ské univerzité.

Pii hodnoceni celkové urovné medicinské péce v Brné v 18. a 19. stoleti je tfeba
osetfovani brnénskych obyvatel méla ambulantni a domaci 1écba. V Brné, stejné jako
v jinych méstech v Cechach a na Moravé, se zacali zaopatrovat nemocni mimo rodi-
nu az s prichodem krestanstvi z krrestanské lasky viici bliznimu, obvykle v mistnostech
¢i budovach pri klasterech a kostelech. Nejstarsi brnénské $pitaly slouzily, stejné jako
podobna zafizeni v ¢eskych zemich, jako socidlni ustavy. OSetfovani nemocnych ve
$pitdlech, chudobincich a sirotéincich bylo pouze jakymsi nepatrnym doplinkem
v péci o chudé, prestarlé a neduzivé. Brnénské $pitaly byly dstavy malé, nemocni méli
obvykle jen jednu spolecnou mistnost. Lécebnou péci obstaravali vétsinou jen mnisi
nebo laici. K témto zafizenim patfil napriklad $pital svatého Ducha na Starém Brné
na rohu Pekaiské ulice a Uvozu (v letech 1238-1243), Spital svatého Jana Krtitele —
johanitskd komenda na Starém Brné (v letech 1243-1645), klasterni $pital augustini-
anek (v letech 1240-?) lokalizovany v mistech dnesnich ulic Jezuitské, Beethovenovy
a Mozartovy, kaple malomocnych na Krenové ulici (v letech 1293-1343), ktera se
stala zakladem méstského 3pitilu svatého Stépana a vojenského lazaretu v tésném
sousedstvi (v letech 1343-1783), détsky $pital u svatého Jakuba (v letech 1495-7)
a 3$pital Kralové u cisterciackého klastera na Starém Brné (v letech 1331-1783).

7 V. ZAPLETAL, Pocdtky lékaiského studia na Moravé, in: SM 30/6-8, 1957, 5. 237282,
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O tom, komu bude $pital poskytovat svou péci a v jakém rozsahu, rozhodoval zamér
zakladatele a vySe finané¢nich prostredki. Byly zfizovany $pitdlni nadace, udélovany
danové i jiné ulevy ze strany panovnika, aviak vétSinou byl jejich provoz pfimo zavis-
Iy na dobroc¢innych aktivitich riznych fondi, obci, jednotlivci i nabozenskych fadi.®

Skutecné lécebné ustavy v Brné, stejné jako v ostatnich méstech rakouské monar-
chie, vznikaly teprve od druhé poloviny 17. stoleti. Patrily k nim zejména dva vyznam-
né klasterni $pitaly, a to Nemocnice u Milosrdnych bratii pro nemocné muze
a Nemocnice Alzbétinek pro Zeny, pozdéji i Spojeny vieobecny zaopatiovaci ustav
v Brné.

O prichod fadu Milosrdnych bratii do Brna, ktery jiZ od svého zalozeni sv. Juanem
de Dios v roce 1534 pecoval o chudé nemocné, se postaral Leopold hrabé z Dietrich-
steina. Milosrdnym bratfim daroval usedlost winkelberskou na Vaclavské (dnesSni
Videnské) ulici i sousedni Tallamarkiv hostinec a v roce 1747 zalozil nadaci pro
prvni étyfi lazka. Usedlost byla za podpory moravskych stavil i magistratu prestavéna.
Soucasti nové vybudovaného komplexu budov byla lékarna a prizemni nemocnice,
ktera méla podobu vysoké, dlouhé a Siroké mistnosti s kapacitou asi 70 liZzek. Prvni
nemocni byli do tohoto $pitalu piijati v fijnu 1759.% Nemocnice byla uréena pro staré
a nemocné muze bez rozdilu nabozenstvi, jazyka i postaveni, zejména vsak pro feme-
slniky a chudinu. O trovni poskytované medicinské péce je mozno spekulovat na
zakladé ruznych informaci. Napfiklad je znamo, Ze v fadovych nemocnicich se jiz od
jejich pocatku psaly chorobopisy a nemald pozornost byla vénovana také zvySovani
odbornych znalosti oSetfujiciho personalu.'” Od roku 1718 do roku 1854 fungovala
ve Valticich pro novice fadu Milosrdnych bratii $kola pro ranlékarstvi a oSetfovani
nemocnych. Poskytovala nejen obecné a zakladni medicinské znalosti, ale byla
i pripravkou pro dalsi lékarsko-chirurgické studium na univerzité. K personalu
nemocnice patfil prevor, ktery byl soucasné magistrem ranhojicstvi, dale dva az tfi
ranhojiéi, stejny pocet lékarniki a néktefi z reholniki. Odbornou garanci zajistoval
fyzik s 1ékarskym vzdélanim, ktery viak nebyl piislusnikem radu.

Pfi vzrustajicim poctu brnénskych obyvatel stoupaly pozadavky na stile vyssi pocet
ltzek v ustavnich zarizenich, a proto bylo v roce 1804 v Nemocnici u Milosrdnych
bratii pfistavéno jesté jedno poschodi s 11 svétnicemi. Konvent Milosrdnych bratri

8 Podrobnéjsi iidaje o brnénskych stfedovékych a rané novovékych Spitilech uvadi napiiklad A. WIES-
NER, Déjiny nemocnic a jinych lécebnych iistavii v Ceskoslovensku, in: Véstnik ceskych lékaiu 37/9-30, 1925,
s. 106, 384, 421, 474, 484, 488, 497, 498, 601, 615, 636, 654, 667, 674, 692, 693, 707, 708; V. ZAPLETAL,
Stiedovéké pocdtky brnénskych Spitahi, in: Lékarské listy 20, 1952, s. 506-510; tamtéz 21, s. 528-533; tamtéz 22,
s. 554-556; Ivana JAROSOVA, Vanik a vyvoj brunénskych spitdlii v pribéhu 13. — 19. stoleti, Prirodovédecka
fakulta Masarykovy univerzity v Brné, Katedra antropologie, roénikova prace, 2001, s. 6-37.

9 Julius SIGMUND, Stavba nemocnice Milosrdnych bratii v Brné, Priloha Informacnich listtt Lidovych novin
v Brné, Brno 1934.

10 Uvadi A.WIESNER, Déjiny nemocnic a jinych lécebnych vistavii v Ceskoslovensku, in: Véstnik ¢eskych lékafi
37, 1925, s. 422,
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uzaviel s moravskym zemskym vyborem smlouvu, podle niz se stalo 160 lizek
v Nemocnici u Milosrdnych bratii filialkou nové vybudované Zemské verejné vieo-
becné nemocnice u svaté Anny v Brné. Pozdéji byla smlouva pozménéna tak, ze
v novych prostorach fadové nemocnice méli byt lé¢eni vyhradné choromyslni muzi.
Tyto poméry se zménily aZ v roce 1863, kdy byli dusevné nemocni pfemisténi do nové
vytvofeného Zemského tstavu pro choromyslné v Cernovicich. Uvolnéné mistnosti
byly nasledné vyuzity jako zemsky chorobinec.

Nejtézsi obdobi prozivala Nemocnice u Milosrdnych bratii, podobné jako i viech-
na ostatni lécebna zarizeni v Brné¢, v dobé vilek. Jak bitva u Slavkova v roce 1805, tak
1 bitva u Wagramu a Znojma v roce 1809, zptisobily pfeplnéni viech prostor $pitalu
i konventu ranénymi, pfinesly neimérnou pracovni zatéZ na oSetiujici personal
a vyCerpaly veskeré rezervni zdroje i finanéni prostiedky. Také v rakousko-pruské
valce v roce 1866 musel klaster neplanované materialné zabezpecit pies tfi sta rakous-
kych a pruskych vojakii a navic mésto Brno zasahla epidemie cholery, k jejimuz
rychlému Sifeni valeéné udilosti vyrazné prispély.!! V Casopise lékait ¢eskych se
napriklad uvadi, Ze za rok 1869 se v brnénské Nemocnici u Milosrdnych bratii 1é¢ilo
celkem 980 muzi a o tfi roky pozdéji lze v jednom z dalSich ¢isel tohoto ¢asopisu
podle vyrocnich zprav z klasternich Nemocnic u Milosrdnych bratii zjistit, Ze pacienti
byli nejcastéji 1éCeni na nestovice, tyfus, spalu, rizné turazy jako jsou zlomeniny,
vykloubeniny, zhmozdéniny a podobné.'? Snahu radovych bratii poskytovat kvalitni
zdravotni péci ocenil i cisaf Frantidek Josef I., nebot za jeho pomoci byl aredl konven-
tu brnénskych Milosrdnych bratii v letech 1896-1898 rozsifen o chorobinec pro staré
a nemohouci muze.

Dal§im vyznamnym klasternim $pitalem, ktery vznikl ve druhé poloviné 18. stoleti
v Brné, byla nemocnice alzbétinek."”” Po ptichodu alzbétinek do mésta Brna se stal
v roce 1750 soudasti jejich klastera $pital, nebot poslanim tohoto cirkevniho fadu je,
v duchu jeho patronky svaté Alzbéty Durynské, pecovat o nemocné, nemajetné, staré
a opusténé zeny a poskytovat jim viemoznou pomoc a podporu. Alzbétinky nejprve
sidlily v.domé ,U Sedmi $vabti* (na dnesni Kopec¢né ulici ¢islo 37), pozdéji byl
vybudovan novy klaster i $pitilni aredl na dnes$ni Kamenné ulici &islo 36, jehoz
soucasti byla rovnéz nova klasterni 1ékarna. Pivodné byl $pitdl plinovin pro dvacet
luzek, ale jejich pocet se neustale zvySoval, takZze v poloviné 19. stoleti nemocnice
prijimala 300-400 nemocnych ro¢né. V této dobé byla imrtnost v nemocnici prekva-
pivé nizka. Do klasterniho Spitalu byly prijimany vSechny nemocné a potiebné zeny
bez rozdilu narodnosti, jazyka i viry. Stravovani a oSetfovani bylo poskytovano

1 J. SIGMUND, Stavba nemocnice Milosrdnych bratri, s. 2.

2 Informace uvadi Vilém WEISS, Drobnosti, in: Casopis lékari ceskych 9, 1870, s. 104; TYZ, Drobnosti,
in: Casopis lékart ¢eskych, 12, 1873, s. 38.

"9 Zajimavé informace o této fadové nemocnici jsou obsazeny v praci M. FLODROVE, Konvent sester alzbé-
tinek v Brné, 1. vydani, vydal Konvent sester alzbétinek v Brné, Brno 1999, s. 2-27.
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prevazné veétsiné nemocnych Zen bezplatné, tedy na naklady klastera samotného.
Fungovani tohoto 1écebného a humanitarniho zarizeni bylo proto prfimo zavislé na
financnich prispévcich obce, milodarech spolki i jednotlivei a penéznich sbirkach.

Do bézného rezimu klasterniho $pitalu vyznamnou mérou zasahly valecné udalos-
ti. V roce 1805 byly alzbétinky nuceny na prikaz vrchniho veleni rakouskych a fran-
couzskych vojsk poskytnout lé¢ebnou péci vojakiim zranénym v bitvé u Slavkova. Také
v roce 1809 po bitvé u Wagramu musel klaster otevrit své brany muzim. Ze svych
valecnych poranéni se tu lécilo devadesat rakouskych vojaku a v samostatnych prosto-
rach i dvanact francouzskych dustojnikii. Stravovani a léceni ranénych bylo sice
provazeno velkym pracovnim nasazenim sester, fadou uspornych opatreni kviili znac-
nym finanénim vydajiam, ale klaster byl takto zachrianén pred rabovanim a plenénim.

Kvalitu poskytované lécebné péce lze posuzovat na zakladé pisemnych dokladu,
a to ze dvou hledisek. Prvnim je hodnoceni urovné odborné zdravotni péce. Alzbé-
tinky samy pravdépodobné zadné medicinské vzdélani nemély, avsak odbornym
kazdodennim dohledem nad chodem nemocnice i lékarny a zptisobem léceni byl
povéren lékar. Jiz od svého zalozeni ziskal alzbétinsky Spital vSestrannou podporu od
klastera Milosrdnych bratfi na Starém Brné. Prevor Nemocnice u Milosrdnych bratii
zajisfoval dlouhodobé ukoly ranhojice v klasterni nemocnici alzbétinek. DohliZejici
lékari nemocnice byli postupné Anton Kroczak (1808-1815), Joseph Kayser (téz
psano Kaiser) von Nilkheim (1816-18287), ktery stejnou sluzbu konal soucasné
i v Nemocnici u Milosrdnych bratii, pozdéji Joseph Bayer, doktor mediciny a chirur-
gie. Radovi bratii byli ochotni vypomihat pfi potfebnych zavaznéjsich lékarskych
zakrocich, na néz sestry samy nestacily a o néz je pozadal 1ékar. Od pocatku 80. let
18. stoleti dohlizel témér celych dvacet let na provoz klasterniho Spitalu jeden
z tehdejsich znamych odbornych lékarta doktor Karl Linz (1786-1793), krajsky fyzi-
kus, ktery se mimo jiné zaméril také na odborné vzdélavani radovych sester. Vsichni
jmenovani lékari patrili ve své dobé k prednim odbornikiim a vykonavali dohled nad
alzbétinskym Spitalem zadarmo, z milosrdenstvi.

Druhym hlediskem pri sledovani poskytované zdravotni péce je hodnoceni lidské-
ho pristupu k nemocnym, obétavosti, peclivosti a starostlivosti oSetiujiciho persona-
lu. Da se predpokladat, Ze v tomto ohledu klasterni Spital alzbétinek zcela jedno-
znacné prevysoval vSechna ostatni tehdejsi lécebna zarizeni. Sam cisar Josef II., kdyz
vroce 1782 osobné navstivil alzbétinsky $pital, obdivoval prikladnou cistotu, horlivost
a lasku s jakou bylo 0 nemocné pecovano a rozhodl, aby klaster alzbétinek nebyl
zru$en a slouzil stejnym zpusobem i dal. Také rostouci zajem bohatych osamélych Zen
dozit za finan¢ni ihradu zbytek svého Zivota v péci alzbétinek svédci o jejich dobré
praci (v roce 1859 byly totiZ ve Spitdle zbudovany ¢tyfi nové mistnosti pro tyto tucely).

Oba brnénské klasterni Spitaly, Milosrdnych bratfi pro muze a alzbétinek pro zeny,
ani po opakovaném rozsireni ptivodnich nemocnic¢nich prostor, zdaleka svoji kapa-
citou nestacily pojmout k léceni tolik nemocnych, kolik by bylo potreba v tak velkém
mésté, jakym bylo Brno. V této dobé méla viak podobné problémy s poskytovanim
zdravotni péce vétsina mést v rakouském mocnarstvi. Cisar Josef II. se snazil vyresit
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situaci jednotnym zptisobem. Dvorskymi dekrety zrusil nékteré stavajici nevyhovujici
a postradatelné spitaly a naridil zridit nové rfadné nemocnice ve Vidni i ve viech hlav-
nich méstech dédicnych zemi. V disledku téchto narizeni byl v Brné zrusen méstan-
sky $pitdl svatého Stépana na Krenové ulici s deseti lizky pro nemocné muze a stej-
nym poctem lizek pro Zeny, méstansky lazaret u svatého Stépana v sousedstvi
a cisarsko-kralovsky sirot¢inec pro vice nez dvé stovky déti. Misto toho byl v Brné roku
1786 ve zruseném klastere dominikanek na tak zvaném uzemi svaté Anny zalozen
Spojeny zaopatrovaci ustav pro chudé v Brné. Pobockou brnénského tstavu (odtud
slovo ,spojeny” v nazvu) byla nemocnice s porodnici v Olomouci. Oba ustavy byly
spojeny osobou vrchniho predstaveného (Obervorsteher), pozdéji oznacovaného
jako vrchni reditel (Oberdirektor). Brnénské zarizeni zahrnovalo nemocnici, porod-
nici, nalezinec, sirot¢inec a Ustav pomatenych. Zakladem nemocnice byly dva velké
saly, jeden byl ur¢en pro nemocné muze, druhy slouzil Zenam. Nemocnice se ¢lenila
na dvé oddélent, a to interni (uré¢ené hlavné pro nemoci vnitini — hore¢naté a kloub-
ni) a externi (pro zevni nemoci, zejména kozni, ale také pro viechny choroby vyza-
dujici chirurgické zakroky). V ptivodnim planu nemocnice bylo opomenuto samo-
statn€ infekéni oddéleni, proto muselo byt prijato provizorni feseni v podobé dvou
drevénych domkii na zahradé. Jeden slouzil pro izolaci nemocnych s pravymi nesto-
vicemi a druhy pro nemocné vzteklinou. Ustav mél po svém zalozeni k dispozici
80 luZek pro oboji pohlavi, zatimco porodnice, nalezinec a sirot¢inec po dvaceti
lazkach a oddéleni pomatenych pét lizek pro internaci nebezpe¢nych nemocnych.
Pii platbé byli pacienti rozdéleni do ¢tyr tarifnich tfid. Pacienti prvni tfidy obyvali
nejdrazsi jednoltizkové pokoje, zatimco ¢tvrta tiida byla uréena pro chudé, kteri
za 1éceni neplatili. Finan¢ni prostfedky od pacientt viak zdaleka nestacily na provoz
nemocnice, takze vétSsina nakladi byla hrazena z riznych zemskych i stavovskych
fondu a ze sbirek. Nedostatek penéz byl tak vyrazny, ze bylo nezbytné zacit poskyto-
vat nemocnici statni subvence. Zmény ve financovani a fizeni $pitalu byly zavrSeny
v roce 1856. Spojeny zaopatrovaci ustav pro chudé v Brné zanikl, nebot porodnice,
nalezinec a sirot¢inec se staly samostatnymi tistavy a byly prestéhovany do tii najemnich
domii na Olomoucké ulici ¢islo popisné 28 (dnesni Kfenové ¢islo 75). Na tizemi
byvalého Spojeného zaopatrovaciho tstavu u svaté Anny ztistalo pouze lé¢ebné zarizeni
a dostalo zcela novy nazev — Zemska vefejna vieobecna nemocnice v Brné.!*

Ani prestéhovani sirot¢ince, nalezince a porodnice do novych prostor viak na
dlouhou dobu nevyresilo zoufaly nedostatek mista v nemocnici. Pozadavky na pocet
lizek se neustile zvySovaly, nebot prudky rozvoj textilniho prumyslu v Brné byl prova-
zeny velkym prilivem obyvatelstva. Také znacny nartst novych poznatki si zacal
v mediciné vyzadovat uzsi specializaci, coz vedlo k postupnému rozvoji jednotlivych
lékarskych oboru. Znamenalo to nejenom zvysit stavajici pocet luzek, ale také najit

'* D. CERNOUSKOVA - Dalibor HODECEK, Fakultni nemocnice u sv. Anny, 1. vydani, vydala FN u sv. Anny,
Brno 1996, s. 10-15.
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prostory pro nova samostatna oddéleni. Z tohoto diivodu byla Zemska verejna vseo-
becna nemocnice v Brné v letech 1864-1868 prestavéna a modernizovana. Novy
nemocni¢ni komplex mohl v pfipadé nutnosti slouzit 683 az 750 pacientiim, zahr-
noval velkou zahradu a soukromé byty pro zdravotnicky personal. V muzské a zZenské
¢asti nemocnice byly prostorné a svétlé pokoje. Sirokymi chodbami byla propojena
jednotliva oddéleni. Patfilo k nim oddéleni vnitini pro interni choroby, zevni pro
chirurgické pripady, koZni a syfilitické a rovnéz oddéleni pro choroby oc¢ni. Na
nemocni¢ni zahradé byla postavena pitevna a prosektura se tfemi mistnostmi pro
skladovani patologicko-anatomickych preparati a provadéni mikroskopickych
a chemickych vysetfeni. Za velky nedostatek této, na svoji dobu velmi moderni,
nemocnice lze povazovat, Ze neméla détské oddéleni a samostatny infekéni pavilon.'®

Spojeny zaopatrovaci ustav pro chudé v Brné, pozdéji Zemska verejna vieobecna
nemocnice v Brné patfila ve sledovaném obdobi zcela jednozna¢né k nejvétSim
a nejvyznamnéjSich 1é¢ebnym i charitativnim zarizenim na Moravé, o ¢emz svédci
i pocet osob v ni pobyvajicich. V prubéhu roku 1786, tedy jiz v prvnim roce po zalo-
zeni, bylo prijato celkem 400 nemocnych, z nichz 84 zemrelo. Oddéleni pro poma-
tené se staralo o 9 choromyslnych, v porodnici se vystfidalo 136 rodicek, do nalezin-
ce bylo prijato 172 déti a sirotcinec registroval 220 sirotki. Z pocatku bylo toto
zarizeni financovano predeviim z chudinského fondu a slouzilo prevazné nemajet-
nym vrstvim brnénského obyvatelstva. Nasledujici roky pocet hospitalizovanych
neustale stoupal a nemocnicni péci zacali vyhledavat také bohati obc¢ané. Z povinné-
ho hlaseni zemskému uradu lze zjistit, Ze koncem nami sledovaného obdobi, v roce
1880 bylo v nemocnici oSetfeno 5 331 nemocnych. V tomto roce zemrelo 678 paci-
entt, pricemz velky podil na imrtnosti mély epidemie nestovic, skvrnitého tyfu
a navratné horecky.

Ve Spojeném vseobecném zaopatiovacim tustavu a nasledné i v Zemské verejné
vieobecné nemocnici v Brné u sv. Anny pusobila celd rada vyznamnych a plné kvali-
fikovanych lékara. Prvni reditel (1786-1812), zemsky sekretit Thomas Possl (téz
Pozl), nemél sice 1ékarské vzdélani, ale vykonaval svou funkci velmi svédomité. Dohli-
zel na provoz ustavu, resil jeho ekonomické problémy, stavebni apravy, podporoval
a pomahal prosadit pokrokové postupy v 1écbé nemocnych, podaval pravidelna hlase-
ni o stavu zarizeni nadrizenym uradiim a podobné. V roce 1813 zistalo misto redi-
tele neobsazeno, poté se funkce ujal Josef Steiner von Pfungen (* 1767 — 1 1836).
Zdravotnim vedenim ustavu byl povéren vzdy protomedik moravsko-slezského guber-
nia. Postupné se v této funkci vystiidali — Michael von Valenzi (1786-1805), Leopold
Gartelgruber (1806-1808), roku 1809 ztstalo misto neobsazeno, jako posledni byl
funkci povéren Vincenz Kaiser von Nilkheim (1810-1823). Poté se jiz toto misto

15 Radu zajimavych informaci o ¢innosti nemocnice, po¢tu nemocnych i o zdravotnickém persondlu uvadi
ve své praci J. SAJNER, Cennd archivni svédectvi, s. 11-95.
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neobsazovalo. Personal nemocnice tvoril lékar (Hausmedikus), lékarnik, chirurg
a porodnik (Hauschirurgus und Geburtshelfer), jeho pomocnik, stravovatel, Sest
oSetrovatelt, Sest oSetfovatelek (od roku 1791 sedm). Personal ztstival pomérné
stabilni co do poctu osob i profesi. V nemocnici pusobili ve svém oboru uznavani
odbornici — postupné Joseph von Polzer (1786-1790), Franz Anton Coénnen
(1791-1792), Vincenz Kaiser von Nilkheim (1793-1809), Joseph Steiner von Pfun-
gen (1810-1824). V roce 1825 zistalo misto lékare neobsazeno, v dalsich letech byl
zastupujicim lékarem Joseph Bayer (1826-1827) a po ném od roku 1828 opét
Vincenz Kaiser von Nilkheim a dalsi osobnosti. Lékiarnikem ustavu byl od zalozeni
nemocnice Vincenz Petke (1786-1804), po jeho smrti ziistalo misto v roce 1805
neobsazeno. Od roku 1806 zajistoval provoz lékarny porucnik az do roku 1822, kdy
se funkce ujal Ignaz Petke. Po jeho smrti v roce 1827 jsou uvadéni ,dédicové Ignaze
Petkeho®. Chirurgy a porodniky nemocnice byli postupné - Wenzel Kroczak
(1786-1803), v roce 1804 zustalo misto neobsazeno, od roku 1805 do roku 1833
Franz Claviger (téz Klaviger) (* 1765 — 1 1833), ktery proslul jako obétavy osetfova-
tel nemocnych cholerou a vjznamny propagator ockovani proti nestovicim.'®
7 pomocnikii chirurgti a porodniki pusobili v istavu Anton Kieswetter (1786-1792),
Johann Poppe (1793-1797), Rochus Marek (1798-1800), Franz Claviger
(1801-1804), Mathias Plosky (1805-1807), Franz Bayer (1808-1811). V letech
1812-1817 nebylo misto obsazeno, v letech 1818-1821 vykonaval funkci pomocnika
Johann Kunze, poté Johann Claviger (1822-1825) a od roku 1826 Eduard Schwarz.

Z vyznamnéjsich specialistii je dale mozno uvést o¢niho lékare Josepha Bayera, pro-
slulého operacemi Sedého zakalu, primare o¢niho oddéleni Alexandra Rittmanna
(* 1827 —1 1882). Na oddéleni pro choromyslné pusobil Josef Ignic Cermik
(* 1825 -1 1872), jenz prosazoval lidsky pristup v péci o psychicky nemocné a v roce
1863 se stal zakladatelem a feditelem Zemského ustavu pro choromyslné v Cernovi-
cich. Po vzniku samostatné prosektury byl do jejiho ¢ela vybran Eduard Klenka z Vlas-
timila (* 1846—1 1881), propagator védeckych zasad znamého videnského patologa
ceského puvodu Karla Rokitanského (* 1804—t1 1878). Pozdéji byl Klenka ve vedeni
ustavu vystridan profesorem patologické anatomie Arthurem Willigkem
(* 1827 -1 1905). Oba uvedeni lékari byli i védecky ¢inni a publikovali v odbornych
casopisech. O zavedeni rehabilitacni l1écby s masaZzemi a cvicnymi mechanickymi apara-
ty pii onemocnénich kosti a kloubti se zaslouzil Karel Katholicky (* 1839 — 1 1927).
Vyraznou osobnosti byl i primar chirurgického oddéleni doktor Motic Nedopil
(* 1847 -1 1909), vytecny operatér, zak proslulého videnského profesora Theodora

' Franz Claviger sim naockoval proti nestovicim vice nez 40 000 osob a zaslouzil se spolu s ostatnimi
propagatory ockovani (jako byl napfiklad Vincenz Kaiser von Nilkheim, Joseph Steiner von Pfungen)
o ziizeni ,kontumacniho nestovicného ustavu” v Zemské vefejné vieobecné nemocnici v Brné u sv. Anny,
kde se dvakrit tydné zdarma ockovalo. Brno se tak stalo jednim z prvnich mést v habsburské monarchii,
kde se provadélo preventivni ockovani proti pravym nestovicim ve vétsim rozsahu.
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Billrotha, propagator aseptického postupu. Tento muz se stal ucitelem nékolika gene-
raci moravskych chirurgti. V roce 1848 v nemocnici u svaté Anny kratce pusobil jako
mlady knéz i Johann Gregor Mendel (* 1822 -1 1884). Je zajimavé, ze tento prosla-
veny objevitel genetickych zikonitosti nedokazal snést pohled na trpici osoby a musel
byt duchovni sluzby pro nemocné zbaven.

Vétsina z vySe jmenovanych 1ékari predstavovala ve své dobé $pickové odborniky.
Svéd¢i o tom i priklady provadénych lé¢ebnych vykonu. V ifednich ziznamech
z roku 1868 lze zjistit, Ze se na chirurgickém oddéleni provadély béiné operace
v celkové chloroformové narkéze,'” dale naptiklad amputace koncetin, repozice
komplikovanych zlomenin, napravy vykloubeni, odstrafioviani nadort, mocovych
kamenii a podobné. Vnitini organy byly v té dobé operovany jen vyjimecné, napri-
klad na uskfinuté kyly byly pfiklidany ledové obklady nebo byly lé¢eny horkymi
koupelemi ¢i klystyry. Na oénim oddéleni se odstrarioval zeleny i Sedy zakal, prova-
déla se operace duhovky s rekonstrukci zornice a rada dal§ich drobnéjsich zakrok.
V této dobé jiz bylo upousténo od diive tak castych venesekci. Pri zanétech byly
piikladany studené obklady, u zlomenin fixacni skrobové obklady, na spaleniny se
pouzivala vapenna voda (aqua calcariae, koncentrovany roztok hydroxidu vapenaté-
ho), pudr obsahujici $krob, kysli¢nik zine¢naty a lycopodium (plavuil). Na viedy
vSeho druhu byly prikladany obklady z vodniho roztoku chlorového vapna, octanu
hlinitého, modré skalice, sublimatu a chloridu Zelezitého. Na skroful6zni viedy se
zevné pouzival obklad z jodglycerinu a vnitrné preparaty se slouceninami Zeleza
a chininu. Kapavka byla léc¢ena injekcemi lécebnych roztokit do moéové roury, vniti-
né se pak jesté podaval I€k obsahujici Extractum Cubebae (vytazek z pepfe druhu
Piper cubebae) a peruviansky balzam.

Jiz od roku 1804 se v brnénské nemocnici uplatiovala i jedna z nejmodernéjsich
lécebnych metod — elektrolécba, nebot v této dobé byly nemocnici darovany dva
kotoucové elektropfistroje a galvanicka stoclankova baterie. Elektricky proud se
vyuZzival k 1é¢bé obrn, u nékterych kloubnich nemoci, bolesti hlavy, zinétu prsnich
zlaz nebo pri terapii zeleného zakalu.

Dalsi zajimavé informace lze ziskat z podrobného hliseni o ¢innosti nemocnice
z roku 1871, kdy bylo hospitalizovano vice nez ¢tyfi a pul tisice nemocnych. Podle
stanovenych diagnoéz je zfejmé, Ze nejvice pacienta bylo prijato k 1écbé syfilis
(10,5 %), nasledovala tuberkuléza (7,0 %), nejruznéjsi druhy poranéni — zZlomeniny,
vykloubeni, popaleniny, omrzliny (6,0 %), onemocnéni dychacich cest (5,7 %),
bércové viedy (5,0 %), a poté sestupnou radou o¢ni choroby (3,9 %), revmatoidni
onemocnéni (3,3 %), tyfus (3,0 %), nadory (2,2 %) a dalsi méné casté nemoci.
O tehdejsi odbornosti brnénskych chirurgli svéd¢i nizka dmrtnost pii operacich
(10,8 %). V brnénské nemocnici se totiz pii chirurgickych zakrocich disledné uplat-

'” Podle publikace Ladislav NIKLICEK - Karel STEIN, Déjiny mediciny v datech a faktech, Avicenum zdra-
votnické nakladatelstvi 1985, s. 141, byl chloroform objeven v roce 1831.
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noval antisepticky postup anglického chirurga Josepha Listera (¥ 1827-t 1912), a to
témér ihned po jeho zverejnéni, k némuz doslo na sjezdu anglickych chirurgi
v Dublinu v roce 1867. Roztok kyseliny karbolové se pouzival k myti rukou, nastroju,
rozpraSoval se do ovzdusi operacnich sali. Také na rany se prikladaly obklady a obva-
zy prosycené karbolovou kyselinou.'®

Z vySe uvedenych faktu je zfejmé, Ze Zemska verejna vieobecna nemocnice v Brné
se stala brzy po svém vzniku nejvyznamnéjsim zdravotnickym zarizenim na celé Mora-
vé. Byla sice schopna zajistit na tehdejsi dobu velmi kvalitni odbornou péci, ale méla
také nékteré zasadni nedostatky. Problémem byli zejména nemocni s infekénimi
chorobami, ktefi byli hospitalizovani spole¢né s ostatnimi pacienty, nebot nebylo
vyclenéno samostatné oddéleni k jejich izolaci. Za takovych podminek pak muselo
snadno dochazet k rychlému §ifeni nakazy na okolni osoby oslabené jinymi nemoce-
mi.

Za dalsi velky nedostatek Ize pokladat i péci o nemocné déti. V nemocnici nebylo
détské oddéleni, takze v pripadé nutnosti byly vétsi déti hospitalizovany spolecné
s dospélymi, zatimco kojenci, batolata a déti predskolniho véku nebyly prijimany
viibec. Neblahou situaci v péci o nejmensi se snazil vyresit doktor Karl Ernst Rincoli-
ni (* 1786 —1 1867). Tento znamy brnénsky lékar, védec a literat zalozil v Brné
v roce 1809 soukromy ustav pro nemocné chudé déti s oficialnim nazvem Privat —
Kinderkrankenarmenanstalt in Brinn. Toto zafizeni mélo zajistovat bezplatnou péci
nemocnym détem z chudych rodin, jejichz vék neprekrocil sedm let. Provoz zajisto-
val doktor Rincolini ve své ordinaci na Orli ulici, kde kazdé odpoledne od tfi do péti
hodin ordinoval pro chudé déti zdarma. V nutnych pripadech vykondval, rovnéz
bezplatmé, navitévy u nemocnych v rodinach. Kromé toho nemocnym détem byly
poskytoviny zdarma také l€ky. Jiz za prvni dva roky existence bylo Rincolinim léceno
582 chudych déti. Chod tohoto zafizeni byl hrazen z dobrovolnych dart solventnéj-
§ich obé¢anu, pozdéji se ustav dostal do spravy brnénského Zenského dobro¢inného
spolku a stal se jeho soucasti. I tak se viak nepodarilo Rincoliniho ustav pro chude
déti zachranit pred zanikem, nebot fungoval pouze necelé ctyfi roky. Do d€jin mésta
Brna se vSak zapsal jako jedno z prvnich zdravotnickych zarizeni pro déti.'?

Dalsi pokus o zavedeni lécebného zafizeni v Brné, uréeného vyhradné détem, byl
uspésnéjsi. Na podzim roku 1846 byla oteviena Détska nemocnice svatého Cyrila
a Metodéje na Hibitovni ulici ¢islo 60 (dnesni Kounicové ulici). Poskytovala bezplat-
nou ambulantni i ustavni 1ékaiskou pomoc détem nemajetnych rodi¢ti bez rozdilu
narodnosti a vyznani. Pivodné méla nemocnice 28 lizek a roéné v ni bylo hospitali-
zovano prumérné 100-120 déti od jednoho do dvanicti let. Prvnim ustavnim léka-
fem détské nemocnice byl jeji zakladatel doktor Ferdinand Dworzak. Spolecné s nim
se na bezplatném osetrovani déti podileli i nékteri daldi brnénsti lékari, zejména ze

18 1 SAJNER, Cennd archivni svédectvi, s. 48, 53, 57.
19 iti CEJKA, Rincoliniho détsky lécebny tistav v Brné, in: BMD, XVI, Brno 2002, s. 201-211.
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Zemske verejné vieobecné nemocnice. Penize potiebné k provozu ziskaval détsky
Spital subvencemi, odkazy, finanénimi i hmotnymi dary nejriznéjsiho druhu. Toto
zdravotnickeé zarizeni s nevelkou kapacitou, urc¢ené vyhradné malym détem, bylo ve
mésté Brné ojedinélé svého druhu, takze, vzhledem k rostoucimu poctu brnénskych
obyvatel 1 castym epidemiim, brzy kapacitou nestacilo. Stale vétsi pozadavky byly
kladeny zejména na ambulantni oSeteni. V roce 1855 bylo v nemocnici ambulantné
oSetfeno 1 392 déti z nichZz 109 zemielo. Nejcastéji byla 1ékaiska pomoc hledana
kvili prijmovym onemocnénim a o¢nim chorobam, a poté sestupnou radou pro
cerny kaSel, kfivici, skrofulézu, spalu i choleru. Umrtnost déti byla v nemocnici
pomeérné vysoka, pohybovala se mezi 10-15 %. Jednou z pricin vysoké tmrtnosti byly
velké hygienické zavady, které se oviem nedaly odstranit bez dostate¢nych finanénich
prostfedki. K mirnému zlepSeni pomérti doslo az v roce 1889, kdy byla nemocnice
prestavéna a v roce 1891, kdy byla rozdifena. Ani potom viak nemohla plné vyhovét
pozadavkim tak velkého mésta, jakym bylo Brno. Z tohoto diivodu ukonéila v roce
1898 Détska nemocnice sv. Cyrila a Metodéje svoji ¢innost a v dalsim roce prevzala
péci o brnénské déti nové vybudovana velka Détskda nemocnice v Cernych Polich.?

Pri celkovém hodnoceni urovné medicinské péce v Brné je tieba se pro uplnost
zminit, vedle civilnich zdravotnickych zafizeni, také o lazaretech. Udaje o vojenské
nemocnici i lazaretech prechodné zbudovanych v Brné v obdobi vale¢nych konflikth
Jjsou pomérné kusé a jejich interpretace rozdilna. Na poc¢atku novovéku totiz zvlastni
nemocnice pro vojaky v naSich zemich neexistovaly, prvni pokusy o jejich vznik se
objevily teprve v prubéhu tficetileté valky. Zavazné uredni nafizeni o nutnosti zfize-
ni vojenského 3pitilu u kazdého pluku vyslo az v roce 1734.%!

O prvnim brnénském méstském lazaretu na Kienové ulici se ve své praci zmifuje
Zapletal.* Predpoklada, Ze tento méstsky lazaret vznikl bud piimo z pivodni kaple
malomocnych nebo rozsifenim sousedniho morového, pozdéji méstského Spitalu
svatého Stépina. Podrobné tdaje o poétu lazek, zdravotnickém personalu, rozsahu
a kvalité poskytované péce v této prvni brnénské vojenské nemocnici nebyly naleze-
ny. Da se predpokladat, Ze lazaret slouzil spiSe jako charitativni nez 1é¢ebné zarizeni.
Cisar Josef II. rozhodl lazaret premistit do zruseného klastera fidu dominikanek
u svaté Anny na Pekafskou ulici. V budové byvalé vojenské nemocnice na Krenové
ulici pak zfidil starobinec a v sousednim $pitalu chudobinec. V prostorach klastera
u svaté Anny vsak zustal lazaret jen kratké prechodné obdobi, nebot byl pielozen do
zruSeného premonstratského klastera v Zabrdovicich.” V dosud publikovanych
pracich o brnénskych Spitlech je o Vojenské nemocnici v Zabrdovicich (zfejmé ze
strategickych divodi) velice malo informaci, takze je obtizné srovnani tirovné posky-

" Vladimir MAZAL, Vyvoj tistavniho léceni déti v Brné, in: Lékaiské listy 8/10, 1953, s. 238-241.
I A. WIESNER, Déjiny nemocnic, s. 707.

* V. ZAPLETAL, Stiedovéké poiitky brnénskych spitdlii, in: Lékafské listy 21, 1952, s. 531.

¥ J. SAINER, Cennd archivni svédectvi, s. 17.
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tované péce s ostatnimi zdravotnickymi zarizenimi, a to nejen z dob valecnych
udalosti, ale i z mirového obdobi.

Zajimavou kapitolu v historii zdravotnictvi v Brné predstavuje péce o vézné
v brnénskych Zalafich, kterymi byly v 18. az 19. stoleti pevnost Spilberk a véznice na
Cejlu. Obé véznice mély spolecné vedeni (moravskoslezské gubernium) a stejny
vézensky personal i lékare. Spilberk patfil v habsburské monarchii k nejtézsim zala-
ram, v némz fyzické i psychické utrpeni bylo soucasti trestu. Postupné snahy o huma-
nizaci vézenstvi za vlady cisare Josefa II. vyustily ve zbudovani specialniho vézernského
§pil:éllu.24 Péc¢i o nemocné prevzal 1ékar (Kreisphysicus) Karl Linz a ranhoji¢ (Lands-
chaftchirurgus) Mutzer. Lékar prichazel 1-2x tydné, ranhoji¢ 3-6x tydné. Naléhavé
pripady osetfoval pevnostni ranhoji¢ Hrozak. Funkci oSetrovatele vykonaval pod
dozorem urceny vézen. V prvnim obdobi vykonavaly funkci lékare a ranhojice osoby
zaméstnané primo ve sluzbach moravského gubernia, pozdéji byli peclivé vybirani
lékari ptisobici v mésté Brné. Jen ve zvlaStnich pripadech prichazel protomedikus
moravského gubernia, kterym byl v prvnich letech Michael von Valenzi. O nemocech
véznu lze ziskat struéné informace z tydennich vykazi (raport) velitele véznice.
Vézni lécenych ve Spitale nebylo mnoho. Vétsina nemocnych byla z bezpecnostnich
divodi osetrovana v celach, nemalou tlohu hrala také snaha co nejvice snizit nakla-
dy na lécbu nemocnych.

Otazkou zustava, jak mnoho mohla prispét nemocnice ke zlepseni zdravotniho
stavu trestanci.. Nedostatek plnohodnotné potravy, pohybu, ¢erstvého vzduchu, svét-
la, kontaktii s okolim a $patné hygienické podminky praci vézenskych 1ékaiti nesmir-
né ztézovaly.

Vézni nejcastéji trpéli plicnimi chorobami, raznymi hore¢natymi onemocnénimi,
nemocemi travici soustavy, otoky, viedy, zejména bércovymi, k jejichz vzniku prispival
tlak pout. Kritickym obdobim byvaly kazdoro¢né zimni mésice, kdy se nejcastéji vysky-
tovaly kurdéje. Umrtnost véziiti v brnénské véznici na Spilberku byla vysoka.?

Mimo stdla zdravotnicka zarizeni existovaly v 18. a 19. stoleti v Brné a blizkém okoli
provizorni, prileZitostné nemocnice. Jejich vznik i trvani byly podminény katastrofic-
kymi udalostmi, hlavné epidemiemi a vale¢nymi konflikty.*® Do zivota brnénskych
obyvatel zasahla v prosinci roku 1805 jedna z nejkrvavéjsich bitev napoleonskych
valek — bitva u Slavkova. V této dobé obecné platilo, ze pocet padlych prfimo na bojis-
ti byl mnohem mensi nez ztraty na Zivotech vzniklé po boji nedostatecnou lékarskou
péci a naslednymi epidemiemi infek¢nich chorob. Zdravotni stav vojaki byl proto
nemalou mérou zavisly na organizac¢ni strukture té které armady. Ve slavkovské bitvé

2 Po osobni ndvitévé véznice se cisai Josef II. rozhodl v roce 1766 zaloZit na Spilberku nemocnici jak
uvadi Leopold NOPP, Spilberk jeho déjiny a pamdtnosti, Vojenské muzeum Csl. republiky, Praha 1926, s. 28.
% Podle prace L. NOPP, Spilberk jeho déjiny, s. 31, umirala v letech 1818 a7 1848 na Spilberku polovina
véznu, nejcastéji na tuberkulozu.

2 1. JAROSOVA, Vznik a vyvoj brnénskych Spitdli v pribéhu, s. 35.
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méla nejlépe propracovanou metodiku vilecné chirurgie ze viech tifi zacastnénych
mocnosti Francie. Zna¢nou zasluhu mél na tom zejména hlavni chirurg Napoleono-
vy gardy Jean Dominique Larrey (* 1766 —t 1842).%” Spolu s nim se bitvy u Slavko-
va zucastnil také dalsi vyznamny francouzsky 1ékar, hlavni chirurg Napoleonovy arma-
dy Pierre Francois Percy (* 1754 —1 1825). Tento muz jiz v roce 1800, tedy davno
pied Zenevskou konvenci a vznikem Cerveného kiiZe, prosazoval nedotknutelnost
lazaretti a usiloval o zlepSeni podminek pro vsechny, i nepratelské, ranéné vojaky.
Piimé doklady prace téchto dvou vyznamnych francouzskych chirurgii a jejich
pomocniki z bitvy u Slavkova byly nalezeny v hromadném hrobu u obce Jifikovice
nedaleko Brna. Na kosternich poziistatcich tfech vojakii byly totiz objeveny stopy po
amputacich dlouhych kosti dolnich konéetin.?®

Nejenom vysoce kvalifikovany personal, ale také zasobeni francouzské armady
zdravotnickym materialem, pievySovalo vybavenost koalicnich vojsk. Nepohyblivy
rakousky polni lazaret ,Aufnahmenspital® nemél zadné vlastni prostiedky k tran-
sportu a rusky ,Razvojnij gospital® tvofilo dokonce pouze nékolik zdravotniki svola-
nych tésné pred bitvou bez jakéhokoliv materidlniho zabezpeceni.*

V prubéhu slavkovské bitvy si Napoleon vybudoval zizemi v obsazeném Brné
a v jeho blizkém okoli, zatimco koali¢ni vojsko rakouské a ruské armady zakladalo
provizorni lazarety na severni Moravé. Francouzska strana méla k dispozici hlavni
polni ambulanci umisténou v nedalekych Slapanicich a u kazdé divize vlastni polni
obvazisté se $kolenym personalem®. Prvni pomoc byla provadéna na bojisti v mistech
chranénych pred stfelami. Zdravotnicky personal nosil brasnu s obvazy a malou bras-
nu s chirurgickymi nastroji. Vlastnim obvazovym materialem byl navic vybaven kazdy
francouzsky vojak. Lehce ranéni byli v polnim lazaretu oSetfeni jen provizorné
a k definitivnimu oSetfeni byli dopraveni do Brna. Zde byli rozmisténi nejen do
stalych zdravotnickych zarizeni, ale i do provizornich nemocnic, klasterti a méstan-
skych domu. Tézce ranéni byli operovani pfimo v polnich nemocnicich a transpor-
tovani az pozdéji.

Ranéni vojaci spojeneckych armad byli postupné osetrovani ve vlastnich lazaretech
na severni Moravé, napfiklad v Olomouci, Opavé, Unic¢ové, Dlouhé Vsi u Krnova,
Teésiné, Novém Jiciné, Fulneku, Valasském Mezirici, Sternberku. Jen tém z nich, kteri

#’ L. NIKLICEK - K. STEIN, Déjiny mediciny, s. 134, uvadéji, e Larrey byl velmi zruénym operatérem, auto-
rem mnoha novyjch operatnich postupii, stoupencem véasné amputace jako prevence plynaté snéti
(v bitvé u Borodina roku 1812 provedl béhem 24 hodin na 200 amputaci). Podilel se na vytvoreni systému
pohyblivych polnich obvazist, takzvanych létajicich ambulanci®, pfispivajicich k zajisténi véasné 1ékarské
pomoci pfimo na bojisti.

2 L. HORACKOVA — L. VARGOVA, Bone Remains Jrom a Common Grave Pit from the Battle of Austerlitz (Anth-
ropology and Paleopathology), in: Journal of Paleopathology 11/3, 1999, s. 10-11.

% Eduard WONDRAK, Péce o ranéné a nemocné wvojdky za napoleonskych vdlek na Moravé, in: Déjiny véd a tech-
niky 29/3, 1996, s. 133.

* Dusan UHLIR, Slunce nad Slavkovem, Mlada fronta, Praha 1984, s. 86.
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padli do zajeti nebo nebyli schopni delsiho transportu, bylo poskytnuto v ramci
moznosti ofetfeni v nékterém z brnénskych lazareti.

V té dobé byla situace v preplnénych moravskych nemocnicich i provizornich laza-
retech zoufald. Svédectvi o tom podava napiiklad Wondrak,® ktery cituje hlaseni
z roku 1806, z lazaretu umisténého na brnénském biskupstvi. Vice nez dvé stovky
francouzskych a ruskych vojaki oSetroval jeden chirurg. Lazaret se nachazel v zapa-
chajicich, nevétranych a studenych mistnostech, protoze nebyly prostfedky na tope-
ni. Nemocni vojaci leZeli na shnilé sliamé nebo sené spolu s umirajicimi i mrtvymi,
casto ve vlastnich vykalech. Vsude bylo plno 3piny a hmyzu. Pohrbivani zemfelych
provadéli jednou za ¢as vézni ze Spilberka. Poméry v ostatnich brnénskych nemoc-
nicich, zejména v téch provizornich, byly pravdépodobné podobné. Ve mésté byl
totiz obrovsky nedostatek 1€k, zdravotnického materialu (Iizek, matraci, pokryvek,
obvazi, pradla, chirurgickych nastroji), kvalifikovaného zdravotnického personalu
(Iékait 1 oSetfovatelek), potravin i odévii. Pii prijmovych onemocnénich chybély
v pieplnénych budovach zachody a podlozni misy, nebylo kde provadét té€lesnou ocis-
tu, prat pradlo potiisnéné krvi, hnisem a stolici. Neni proto Ziadnym piekvapenim, ze
se tak velmi rychle $irila infek¢ni onemocnéni.

O néco lepsi podminky byly po bitvé u Znojma v roce 1809, kdy francouzskeé vojsko
opét vtahlo do Brna. Vétsi vzdalenost od bojisté viak uchranila mésto pred tak velkym
prilivem ranénych, jako tomu bylo po bitvé u Slavkova. Jind situace nastala po bitvé
narodu u Lipska v roce 1813, ktera moravskou metropoli zasahla jen okrajové. Po
této bitvé bylo umisténo v lazaretu v Zabrdovicich vice nez tfi a pil tisice ranénych
muzi.

Celkovy pocet obéti z fad civilniho obyvatelstva v dobé vale¢nych udalosti muze byt
pouze predmétem spekulaci. Podle Urlanise®® se ztraty na lidskych Zivotech zpuso-
bené infekénimi chorobami v dobé valek odhaduji ve vojenské zdravotnické literatu-
fe z poctu padlych, ktery se vynasobi stanovenym koeficientem. Pro 19. stoleti se zpra-
vidla pouziva koeficientu 6, ktery vyjadfuje, Ze ve valkach zemfelo Sestkrat vice osob
na nemoci nez padlo primo v boji.

Prelom 18. — 19. stoleti je obdobim bourlivého rozvoje mediciny, kdy se vyclenuje
a rozviji fada samostatnych, specializovanych 1ékaiskych obort, zavadéji se nové vySet-
fovaci metody (napriklad rentgenologické vyetieni), zdokonaluji se operacni tech-
niky (dodrzovani zasad asepse, uziti narkézy a podobné) a terapeutické postupy.
Viechny tyto vyrazné zmény se projevily také v rozvoji zdravotnictvi na tizemi mésta
Brna, aviak byly do jisté miry ovlivnény mistnimi poméry (politickymi, sociokultur-
nimi, pfirodnimi a podobné). Prezentované sdéleni je pouze tvodni praci, jez ma
prispét k vytvofeni komplexniho pohledu na kvalitu zZivota a zdravotniho stavu
brnénského obyvatelstva ve sledovaném obdobi.

31 E. WONDRAK, Péce o ranéné a nemocné vojdky, s. 136-139.
32 Boris Cezarevi¢ URLANIS, Vilky a evropské obyvatelstvo, NaSe vojsko, Praha 1963, s. 276.

180



L. Vargova, L. Horac¢kovd, M. Mensikova - Brnénska zdravotni zafizeni

SEZNAM PRILOH:

Priloha ¢. 1:

Priloha ¢. 2:

Priloha ¢. 3:

Priloha ¢. 4:

OSetfovani nemocnych v Nemocnici Milosrdnych bratfi v Brné,
in: Kranken — Ausweis, Vykaz nemocnych od 1. listopadu 1847 do 31. tijna
1850, Brno, nedatovano, Moravska zemska knihovna (dile MZK), ¢. 5-24
761.

Pohled do salu Nemocnice Milosrdnych bratri, in: Kranken — Aus-
weis, Vykaz memocnych od 1. lstopadu 1847 do 31. #jna 1850, Brno,
nedatovano, MZK, ¢. 5-24 761.

Titulni list statutu spolku pro zrizeni détské nemocnice sv. Cyrila
a Metodéje v Brné (Statuten des Vereines fiir das Kinderspital zu St. Cyrill
und Methud in Brinn: beschlossen in der General-Versammlung am
26. April 1846, und genehmigt von dem k. k. mdhr. schles. Landesguberni-
um durch Decret vom 28. Juli 1846), Zahl 32, 881, Briinn, 1846, s. 7,
MZK, ¢. 3-0031950.

Titulni strana zpravy doktora lékarskych véd Aloise Carla o dalsim
pokracovani prace jeho ockovaciho ustavu proti nestovicim v roce
1797, in: Carl, Alois, Anzeige des weitern Fortganges meiner Impfanstalt
vom Jahre 1797, Anzeige einer besondern Anstalt zur Blatterneinimpfung,
1797, MZK, ¢&. St. 1-26975.
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Lenka Vargovd — Ladislava Hordackova — Miroslava Mensitkova

Briinner Gesundheitseinrichtungen und die Krankenpflege an
der Wende des 18. und 19. Jahrhunderts

RESUMEE

Bei der archiologischen Rettungsgrabung im Zentralteil des ehemaligen Stadtfri-
edhofs in der Mala Nova- (heute Antoninska-)Strafle in Briinn wurden sterbliche
Uberreste von mehr als 1000 Briinner Einwohner untersucht. Die umfangreiche arzt-
lich-anthropologische Studie war auf pathologische Verinderungen der Skelette
orientiert. [hr untrennbarer Bestandteil war das Studium vorhandener historischer
Quellen zwecks der Zusammenstellung eines moglichst kompletten Bilds des Gesun-
dheitszustands der Briinner Population an der Wende des 18. und 19. Jahrhunderts.

Die verfolgte Periode charakterisieren tiefgehende Verinderungen im Gesundhe-
itswesen der ganzen habsburgischen Monarchie im Zusammenhang mit den theresi-
anischen und josefinischen Reformen. Alle Reformen kamen bald in der Entwick-
lung des Gesundheitswesens auf dem Gelinde der Stadt Briinn zum Ausdruck, sie
waren jedoch durch lokale Verhiltnisse beeinfluBt. Erfolglos waren z.B. Bemithun-
gen um die Einfihrung einer hoheren Gesundheitsausbildung, daher litt die Stadt
unter dem Mangel an hoher qualifizierten Krankenpflegern. In jener Zeit wurden
noch die meisten Kranken zu Hause gepflegt, Spitale dienten vor allem charitativen
Zwecken. Zur Zeit der josefinischen Reformen wurden Spitale in neue Heilinstituti-
onen — echte Krankenhduser umgestaltet. In Briinn gehorten dazu vor allem zwei
Klosterspitale, und zwar das Spital der Barmherzigen Briider fir Manner und das
Spital des Elisabethinerinnenklosters fiir Frauen, spiter auch die Vereinte Versor-
gungsanstalt fiir Arme in Briinn. Anforderungen auf die Bettenzahl wurden stﬁndig
erhoht, denn der schnelle Aufschwung der Textilindustrie in Briinn wurde mit
einem groBen Bevolkerungszustrom begleitet. Auch die vielen neuen Erkenntnisse
in der Medizin verlangten eine engere Spezialisierung, was zur Entfaltung einzelner
Medizinbereiche fithrte. Aus diesem Grund wurden alle Briinner Krankenhdauser,
besonders das Offentliche allgemeine St.Anna-Landeskrankenhaus Briinn allmih-
lich erweitert und modernisiert.

An der Stirn der meisten Briinner Gesundheitsanstalten standen Arzte, die in
ihrer Zeit Spitzenfachleute waren. Davon zeugen auch Beispiele durchgefihrter
Heilleingriffe.

Das St. Cyrill-und Method-Kinderkrankenhaus in der Hibitovni- (heute Kounico-
va-)StraBe Nr. 60 wurde erst im Jahre 1846 eroffnet.

Zu Kriegszeiten dienten den Kranken neben Zivilkrankenhdusern auch Militirla-
zarette. Zu standigen Lazaretten gehorte das Militirkrankenhaus in Zabrdovice und
das Gefangnisspital auf dem Spielberg.
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Der vorliegende Artikel prasentiert Teilergebnisse der komplexen Studie
des Gesundheitszustands der Briinner Bevolkerung an der Wende des 18. und
19. Jahrhunderts mit spezieller Berticksichtigung des Gesundheitswesens und
der Krankenpflege in Briinn.
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Priloha ¢. 1: OSetrovani nemocnych v Nemocnici Milosrdnych bratii v Brne.
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Pohled do salu Nemocnice Milosrdnych brat

Priloha ¢. 2
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Priloha ¢. 3: Titulni list statutu spolku pro zrizeni détské nemocnice sv. Cyrila a Metodéje v Brné.
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Piiloha €. 4: Titulni strana zpravy doktora lékaiskych véd Aloise Carla o dalsim pokracovani prace
jeho ockovaciho ustavu proti nestovicim v roce 1797.
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INFEKCNIi CHOROBY A NEKTERE JEJICH
PROJEVY NA KOSTERNICH POZUSTATCICH
OBYVATEL MESTA BRNA V 19. STOLETI

Sbornik ptispévki k déjindm a vystavbé Brna. Magistrat mésta Brna, Archiv mésta

Brna, Brno. Brno v minulosti a dnes 20.: 123-143.
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INFEKCNI CHOROBY A NEKTERE JEJICH PROJEVY
NA KOSTERNICH POZUSTATCICH
OBYVATEL MESTA BRNA V 19. STOLETI

V minulych letech byla na oddéleni lékarské antropologie Anatomického tstavu
Lékarské fakulty Masarykovy univerzity v Brné uskute¢néna podrobna lékarsko-antro-
pologicka analyza kosternich pozistatki, které byly vyzvednuty v roce 1999 pii
zachranném archeologickém vyzkumu byvalého Méstského hrbitova na ulici Malé
Nové (nyni Kounicova) v Brné.! Celkové bylo odkryto 354 hrobii v centru nejstarsi
¢asti hibitova® s kosternimi pozistatky nejméné 1083 osob, z nichz 663 skeleth
nebo jejich ¢asti nélezelo dospélym a 420 détem.” Pii detailnim rozboru jednotlivjch
skeleti byly, mimo jiné, sledovany také projevy nejriznéjsich onemocnéni na
kostech, coz spolu s dostupnymi historickymi prameny pfispiva k vytvofeni komplex-
néjsiho obrazu o vyskytu jednotlivych onemocnéni a jejich 1é¢bé u brnénské popula-
ce druhé poloviny 18. a 19. stoleti. Prezentované sdéleni je zaméreno na studium
infekénich chorob, které zfsstilvaji trvalym problémem i u soucasnych populaci, a to
nejen v dobé prirodnich katastrof a valek.

Pii hodnoceni epidemiologické situace ve mésté Brné v druhé poloviné
18. a v 19. stoleti je tieba prihlédnout k celé radé faktort, které ovlivnily vznik néakaz,
Jejich charakter a Sifeni mezi obyvatelstvem ve vztahu k uskutecnénym preventivnim
i lécebnym opatienim.

Mezi prirodni faktory patfi zemépisna poloha, nadmorska vyska, klimatické
podminky a geologické poméry.* Viechny tyto faktory, piisobici v Brné, souhrnné

' Méstsky hitbitov na ulici Malé Nové slouzil k pohibiviani zemtelych obyvatel péti brnénskych farnosti
(sv. Jakuba, sv. Petra, sv. Janii, sv. Magdalény a sv. Tomase) v letech 1785-1883. Podrobné informace o hibi-
tové jsou zaznamendny v pracich: Milena FLODROVA, Brnénské hibitovy, Brno 1992 a TAZ, Méstsky hibitou
na Malé Nové, rukopis 1999, s. 1-2. Dali informace je mozno ¢erpat ve studii: Dagmar CERNOUSKOVA -
Miroslava MENSIKOVA, Tyrsiv sad, jeho minulost a soucasnost, in: Brno v minulosti a dnes (dale BMD) 16,
Brno 2002, s. 213-240.

* Podrobnéjii vidaje o zichranném archeologickém vizkumu uvadi David MERTA, Brno, Antoninskd, gard-
Ze VUT. Nilezova zprava o provedeni archeologického vyzkuinu, Archaia, Brno 1999,

* Detailni antropologicka analyza celého kosterniho souboru, véetné piesnych demografickych tadaja,
bude uvedena v praci: Lenka VARGOVA - Ladislava HORACKOVA — Michaela RACANSKA, Antropome-
(rickd analyza kosternich pozustatki z novovékého hibitova na Malé Nové v Brué, (v tisku).

* Vjéet zakladnich faktort ovliviiujicich pii¢iny a podminky vzniku infekénich chorob, jejich Sifeni
v lidské populaci i vnimavost organismu vii¢i ptuvodciun nédkaz je podrobné uvidén ve viech uéebnicich
epidemiologie, jako je napfiklad publikace: Béla BURIANOVA - Jaroslav HECL - Jifi MANYCH - Bohu-
mil TICHACEK, Epidemiologie, Praha 1981,
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popisuje ve své epidemiologické studii napfiklad M. Hadrouskova.® Z uvedenych dat
je zfejmé, ze se v Brné uplatiiovaly stejné prirodni podminky jako v jinych oblastech
mirného podnebného pasma a vétSina z nich se nezménila. D4 se proto predpokla-
dat, Ze se ve zkoumaném obdobi vyskytovalo podobné spektrum nemoci, které je
znamo ze soucasnych epidemiologickych studii. Nezménil se rovnéz sezonni vyskyt
nikaz (napfiklad pro letni obdobi charakteristicky vysoky vyskyt priijmovych
onemocnéni, v zimé ¢astéjsi postizeni dychacich cest).

Pri hodnoceni moznosti $ifeni infekénich chorob, zejména ndkaz prenasenych
alimentarni cestou, jsou velmi dilezité informace o zasobovani mésta vodou, odstra-
novani vykald, splaska i1 pevnych odpadki.

Pro brnénské obyvatelstvo byly v minulosti dlouhodobé hlavnim zdrojem pitné
vody jednotlivé studny. O ¢istoté studniéni vody mizeme dnes pouze spekulovat,
nebot je ovlivnéna fadou okolnosti.® Rozmach mésta ve druhé poloviné 18. a prede-
viim v 19. stoleti a riist poctu obyvatel vyvolaly poZzadavky na nové zdroje vody. Vniti-
ni mésto, ohrani¢ené hradbami, mélo zatim poptavku po pitné vodé krytou. Drama-
ti¢téjsi situace nastala v predmeéstskych obcich a osadach pfipojenych k Brnu v roce
1850. Tato predmeésti, zcela bez kanalizace, méla dfive uZivané studny s pitnou vodou
zamoreny prosakujicimi odpadnimi vodami. Vznikajici primyslové podniky, zejména
textilky, potfebovaly dostatek vody k prani viny, barveni, valchovani atd. Teprve
v letech 1869-1872 byla postavena tpravna vody v Pisairkiach podle tehdejSich nejmo-
dernéjsich technologii. Voda, ktera se ¢erpala z feky Svratky nad jezem v Kamenném
mlyné, se nejprve sedimentaci zbavovala pevnych ¢astic a poté se cistila v otevienych
biologickych filtrech.” Takto upravena voda méla sice viechny nepfiznivé vlastnosti
povrchové vody, jako je nazloutld barva, nestdla teplota, mala tvrdost, ale byla zbave-
na patogennich mikroorganismii. Kvalitu pitné vody znacné zlepsila stavba prvniho

5 Studiem pifrodnich faktora v mésté Brné se zabyva napiiklad price: Marie HADROUSKOVA, Socidlné-
zdravotni piehled Brna do roku 1947, in: Lékarské listy 5 (20), 1950, s. 610-615. Hadrouskova uvadi, ze Brno
lezi na 49,2° severni §itky, 16,6° vychodni délky a 220 metri nad mofem. Nejteplej$im a nejsus§im mési-
cem s nejvétsi délkou slunecniho svitu je ervenec, zatimco nejchladnéjsi je leden, kdy byva i maximalni
vlhkost a nejkratii doba slune¢niho svitu. Primérny roéni tepelny vikyv je kolem 20 °C (naméfena maxi-
milni teplota 37,1 °C a minimalni - 30,4 °C). Desfovych a snéhovych sriazek bjvd primérné ro¢né 557 mm.
Od jara do podzimu prevlidaji severozapadni vétry, v zimnich mésicich vane predevsim jihovjchodni vitr.
Z geologickych poméri je mozné uvést, ze mésto Brno se rozklada na okraji Ceského masivu, ktery se skla-
da z komplexu vyvielin (zula s biotitem, diorit, diabas), na néz se ulozily devonské (slepence, piskovce,
bridlice, vipence) a kulmské usazeniny. Nejnovéjsi prace: Rudolf BRAZDIL — Hubert VALASEK—jarmila
MACKOVA, Meteorologickd pozorovdni v Brné v pruni poloviné 19. stoleti. Historie pocasi a hydrometeorologickych
extrémil, Brno 2005, podéva také informace o tikolech stitniho zdravotniho personilu (zemsky protome-
dik, krajsti a méststi fyzikové) pfi sledovini pocasi a jeho vlivu na nemocnost a moZné Sireni epidemie
v dané lokalité.

6 Karel RASKA, Epidemiologia, Bratislava 1957, s. 179 uvadi, Ze kvalita vody ve studnich zileZi zejména na
geologickém slozeni pudy, na hloubce, ze které je voda ¢erpana a rovnéZ na vzddlenosti pramene od zdro-
ji znedisténi, jako jsou napriklad zumpy.

7 S vystavbou pisirecké iipravny se roziifovala i vodovodni sit, kdy v letech 1870-1874 bylo polozeno
1800 m potrubi.
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biezovského vodovodu, slavnostné uvedeného do provozu 4. fijna 1913. Od té doby
zajisfovala pisdrecka tpravna jiz jen vodu uzitkovou.®

Brnénska odpadni voda se svjmi vlastnostmi podstatné neliila od odpadnich vod
jinych mést. Obsahovala smés pevnych i tekutych lidskych vykala s riznymi spotieb-
nimi a splaskovymi vodami z domacnosti, dilen a pozdéji i toviren. Pivodné byly ve
mésté budovany jednotlivé Zumpy, kde se tekuté odpadky vsakovaly do zemé, husty
odpad byl pak z jimek vybiran, vyvaZzen a ¢asto vyuzivan i jako hnojivo. Prvni cihlové
podpovrchové kanaliza¢ni stoky byly vybudoviny ve druhé poloviné 17. stoleti a od
konce 18. stoleti pak dokonalejsi s vyzdénym dnem. Symon® uvadi, ze do roku 1850
fungovala nepfilis rozsdhld kanalizace, a to jen v centralni ¢asti mésta Brna. Jedna jeji
stoka ustila do Svratky pod Zidovskou brinou a dalii dvé do Ponivky na Cejlu.
S vystavbou soustavné kanalizace se ve vnitfnim mésté zapocalo v roce 1882, do roku
1918 byla rozsirena stokova sit témér do vSech ulic vnitiniho mésta a méfila celkem
64 km. Odpadni voda byla z jednotlivjch domu (ze Zump a pozdéji i splachovacich
zichodli) odvadéna domovnimi stokami do uli¢nich stok, z nich pak do hlavnich
sbéracii a odtud do kmenové stoky. Kmenova stoka vypoustéla odpadni vodu pfimo
do feky Svratky, a to bez jakéhokoliv ¢isténi. Reka se tedy velmi brzy stala povrchovym
odpadnim kanalem se zneci$ténou, zahnivajici a odporné pachnouci vodou a byla
zdrojem nebezpecnych alimentarnich infekénich chorob. Napriklad podle nafizeni
ministerstva orby z roku 1894 mélo mésto Brno své odpadni vody pred vypousténim
do feky cistit, kviili ohroZeni brisnim tyfem obci lezicich do 23 kilometr podél feky
Svratky na jih od Brna.

V kazdém velkém mésté, tedy i v Brné, bylo problémem odstraniovani pevného
domovniho odpadu. V nejstar§im obdobi se ve mésté drobné smeti odhazovalo do
Zzump a spolecné s nimi vyvazelo. Pozdéji byl zfizen samostatny svoz smeti na skladky
za méstem. Obyvatelé sypali odpadky do vozli k tomu urcenych, které projizdély
ulicemi mésta a zvoncem davaly znameni o své pritomnosti. V jednotlivych pfedmés-
tich byl pak svoz smeti organizovan samostatné.
patfil ¢ily obchodni ruch a s nim spojena migrace osob. Vedle femeslné vyroby pred-
stavoval obchod pro mésto Brno jeden z hlavnich zdroji pfijma. Moznost pfenosu
nemoci importovanym dobytkem, potravinami ¢i cestujicimi obchodniky existovala

proto v Brné jiz od jeho zalozeni.!”

® O vodovodech se zmiriuji napiiklad Karel KUCA, Brno — vjvoj mésta, predmésii a pripojerych vesnic, Praha—
-Brno 2000, s. 38, dile Jaroslav DRIMAL a kol., Déjiny mésta Brna I, Brno 1969, s. 139. a Hana JORDAN-
KOVA - Ludmila SULITKOVA, Zdsobovdni mésta Brna ve stredovéku, in: Vlastivédny véstnik moravsky 43,
1961, s. 310.

? Udaje o zésobovéni Brna pitnou vodou uvidi Karel SYMON, Zdsobouvdni vodou v Brné do r. 1947, in: Lékai-
ské listy 5 (3-4), 1950, s. 100-103. Dile téZ publikace: Oldfich KURA, Voda pro Brno 1872-1992. 120 let
provozu brnénského vodovodu, Brno 1992, s, 12-13.

' O &ilém obchodnim ruchu svédéi fakt, 7e jiz roce 1243 umoznil brnénskym métaniim cesky kral
Vaclav L v takzvaném malém privilegiu méstskych svobod poradat v Brné svatodu$ni jarmark, jak uvadi
Miroslav FLODR, Privilegium mésta Brna z roku 1243 a jeho velké dédictvi, in: BMD 13, 1995, s. 23-37.
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Pii prenosu nakazlivych chorob potravinami je tfeba prihlédnout ke zpisobu
uchovavani potravin. V tomto ohledu méli brnénsti obc¢ané, alespon v centru mésta,
piiznivé podminky. V Brné totiz v 18. stoleti slouzily jako lednice k uskladnéni potra-
vin sklepy. V brnénském podzemi vytviiely sklepni prostory rozvétvené podzemni
soustavy, nékdy i ve dvou trovnich nad sebou, zejména pod Hornim (dnesnim
Zelnym) trhem.!! Horsi situace byla viak v prilehljch brnénskych predméstich.

Ze socidlnich faktord, majicich vliv na proces Sifeni nékazy, je nutné zhodnotit
celkovou kvalitu bydleni brnénskych obyvatel. Vystiznou charakteristiku mésta Brna
v prvni poloviné 19. stoleti uvadéji Brazdil a kolektiv.'? Brno se v souvislosti s rozvo-
jem textilniho priimyslu ménilo v jedno z nejvyspélejSich vyrobnich center v rakous-
ké monarchii. Vniténi ¢asti mésta, dosud seviené hradbami, mély spise rezidené¢ni
charakter, sidlily zde zemské politické, finanéni, soudni a vojenskeé instituce. Mésto
bylo sidlem biskupa, nové zde vznikaly skolské, socialni, zdravotni a kulturni astavy.
Rozvoji Brna napomohlo rozsifovani dosavadni silni¢ni sit€ a nové i zavedeni Zelez-
ni¢ni dopravy v roce 1839. Stisnéné poméry uvniti hradeb viak nedovolovaly priliSny
nartst poétu obyvatel. Nové vystavba proto vyrtistala pfedeviim na pozemcich pred
hradbami. Nejen v Brné, ale i v celé rakouské monarchii, vzrostl v této dobé vyrazné
pocet lidi, bydlicich spoleéné v jednom domé, coz usnadniovalo §ifeni nemoci.

Pfi hodnoceni epidemiologické situace v Brné koncem 18. a v priibéhu 19. stoleti
je tieba prihlédnout také k urovni medicinské péce a k tehdejsim 1écebnym zafize-
nim. Sledované obdobi je charakterizovino vjraznymi zménami zdravotnictvi v celé
habsburské monarchii v souvislosti s terezidnskymi a josefinskymi reformami. V této
dobé byla sice jeité vétSina nemocnych lé¢ena v domacim prostredi, ale soucasné
doslo k pfeméné 3pitalt, slouzicich k charitativnim ti¢elim, v nova 1é¢ebna zafizeni
— skute¢né nemocnice. V Brné k nim patfily dva klasterni $pitily, a to Nemocnice
milosrdnych bratii pro nemocné muZe a nemocnice alZzbétinek pro Zeny. Nejvy-
znamnéj§im lééebnym zafizenim se stal od roku 1786 Spojeny zaopatrovaci tstav pro
chudé v Brné (pozdéji pfejmenovany na Zemskou verejnou vieobecnou nemocnici
u svaté Anny). Pro nemocné déti byla v Brné roku 1846 oteviena Détska nemocnice
svatého Cyrila a Metodéje na Hibitovni ulici. Zpocatku slouZily nemocnice zejména
nemajetnym lidem, pozdéji byli pfijiméni k hospitalizaci i bohati obc¢ané. Vsechny
lé¢ebné tstavy bylo tieba postupné roziifovat a modernizovat, nebot 19. stoleti bylo
charakterizovino znaénym narustem védeckych poznatkii v medicinég, a tim i postup-
nym rozvojem jednotlivych 1ékafskych oborti s uzsi specializaci. Je tfeba zdliraznit, Ze
v Cele vétdiny brnénskych zdravotnickych zafizeni stdli 1ékari, ktefi predstavovali ve
své dobé $pickové odborniky. Obrovsky narust poctu obyvatel v dusledku prudkého
rozvoje textilniho pramyslu v Brné vsak zptsobil, Ze se pozadavky na pocet nemoc-
ni¢nich lizek, kvalifikovany zdravotnicky persondl i materidlni zabezpeceni neustale

' K. KUCA, Brno — vjvoj mésta, s. 78.
12 R, BRAZDIL - H. VALASEK - J. MACKOVA, Meteorologickd pozorovdni v Brné, s. 28.
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zvySovaly. Po celé sledované obdobi kapacita brnénskych lécebnych zarizeni zdaleka
nestacila tak velkému méstu, jakym Brno bylo. Nemocnice neustile bojovaly se znac-
nym nedostatkem financi pro udrZeni provozu, zejména v dobé epidemii a vile¢nych
konflikti. Ani jedina z brnénskych nemocnic neméla samostatné oddéleni k 1é¢bé
infekénich chorob.'?

Souhrnné Ize tedy epidemiologickou situaci v Brné v druhé poloviné 18. a v 19. sto-
leti charakterizovat jako typicky obraz rozvijejiciho se primyslového mésta. Riziko-
vym faktorem pro alimentirni infekce'* byla predeviim infikovana pitna voda,
k pfenosu nemoci kapénkovou infekci'® prispivala koncentrace velkého mnozstvi
obyvatel v tovirniach a délnickych predméstich. Z ndkaz pfenasenych ¢lenovci'®
(blechy, vi, klistata), které jsou zavislé zejména na pfirodnich podminkach, se v Brné
vyskytovaly choroby typické pro mirné podnebné pasmo (napiiklad skvrnity tyfus
a klistova encefalitida). Dalsim nebezpecim byly také venerické choroby, nebot
k jejich §ifeni v Brné, tak jako v kazdém vétSim mésté, pfispivala prostituce.!” V obdo-
bi vojenskych konfliktii (ve sledovaném obdobi se brnénskych obyvatel dotkly zejména
napoleonské valky — bitva u Slavkova roku 1805, u Wagramu a Znojma roku 1809,

¥ Dalii informace o zdravotnickjch zafizenich v druhé poloviné 18. a v 19. stoleti jsou uvedeny v nafem
sdéleni: L. VARGOVA - L. HORACKOVA - M. MENSIKOVA, Brnénskd zdravotni zatizeni a péce o nemocné na
prelomu 18. a 19. stoleti, in: BMD 19, 2006, s. 165-187.

' Pro alimentdrni pfenos je typické, Ze nikaza pronikne do organismu trivicim traktem, zejména konta-
minovanymi potravinami a tekutinami. Mezi alimentirni nakazy patii salmoneldzy, biisni tyfus, paratyfy,
v ucebnicich infekéniho Iékarstvi, napriklad: Pavel JEZEK — Milo§ MACKU, Infekéni lékarstvi, Brno 1981,
s. 9-36.

'* Pfenos nikazy kapénkovou infekci je uskuteénén vzdusnou cestou. Infikovany sekret z dychacich cest
nemocného je véSinou ve formé aerosolu pri kasldni a kychani uvolfiovan do vzduchu a spolu s nim je pak
vdechnut dal$im jedincem. Tento mechanismus pfenosu se uplatiiuje u takzvanych respiraénich nikaz,
které predstavuji nejpocetnéjsi skupinu infekénich nemoci. Patii k nim napfiklad tuberkuléza, lepra,
zaskrt, cerny kasel, spdla, spalnicky, piiudnice, neStovice, chiipka, hnisavé zanéty mozkovych blan i mozku
a celd fada dalSich. Podrobngjsi informace jsou uvedeny napfiklad v prici: B. BURIANOVA - J. HECL -
J. MANYCH - B. TICHACEK, Epidemiologie, s. 148-216.

'® Vyiskyt chorob pienasenjch élenovci (takzvangch transmisivnich nemoci) je zavisly na pritomnosti uréi-
teho prenalece, jehoZ preZiti je limitovino pfirodnimi podminkami. Ke ¢lenoveiim, ktefi se nejcastéji
podileji na prenosu infekénich chorob, patfi predeviim blechy, v8i, komafi a kli$tata. Mezi transmisivni
nikazy patii napiiklad skvrnity tyfus pfenaseny vii, stfedoevropska klistova encefalitida a zaje¢i nemoc
prendsené klistaty. Do této skupiny nemoci je fazen také dyméjovy mor, choroba, kterd byvala v minulosti
synonymem nevyhnutelné smrti. Zdrojem a rezervoirem nikazy byly hlavné infikované krysy a prenos
zprostiedkovivaly obvykle blechy. Do Evropy se mor dostival z piirodniho ohniska v Asii. Prvni prokaza-
telnd morova pandemie v Evropé byla zaznamenina v letech 531-580. V nésledujicich stoletich zlistavala
»Cernd smrt® neustdlou hrozbou a opakované si vybirala v nepravidelnych intervalech dali obéti, a to
i v nasich zemich. Posledni epidemie moru byla na Moravé zaznamenana v roce 1716. Brno viak tehdy
zlstalo uletfeno, pravdépodobné hlavné zasluhou brnénského krajského hejtmana Jana Vita ze Sohwans-
feldu, ktery dbal na dodrzovani piisnych protimorovych opatieni, jak uvadi Mofic REMEZ, Ddvnovéké
epidemie na Moravé a ve Slezsku, Olomouc 1949, s, 12.

17O prostituci v Brné ve 14. stoleti se zminuje napfiklad Vladimir ZAPLETAL, Stiedovéké pocdtky brnénskych
Sptalil, in: Lékarské listy 22, s. 556. Uvadi, Ze prostitutky (mulieres vagi sew publicae seu meretrices) se
zdrzovaly od praddvna za hradbami Brna na Frantiskové. V roce 1350, kdyz se ve mésté usadil markrabé
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okrajové i bitva u Lipska roku 1813 a valka prusko-rakouska v roce 1866) musel byt
zaznamendn vedle béinych infekénich nemoci i vysoky vyskyt kontaktnich nékaz,
zejména tetanu a plynaté snéti, jako nezidouci komplikace vilecnych poranéni.

Da se predpokladat, Ze méstské obyvatelstvo nebylo pfrili§ ohroZzeno nemocemi
prenosnymi ze zvitat'® a mykézami.'? Pokud se tyki celkové odolnosti brnénského
obyvatelstva vii¢i infekénim nemocem, musely existovat velké rozdily mezi bohatymi,
dobfe Zivenymi i Sacenymi méstany a délniky, ktefi Zili v socidlné nepfiznivych
podminkich (nedostatecnd vyZiva, nekomfortni bydleni, finan¢né nedostupna zdra-
votni péce a podobné).

Pfi lékafsko-antropologické analyze kosternich pozistatki brnénskych obyvatel
pohibenych na Méstském hibitové v ulici Malé Nové byly nalezeny stopy po celé fadé
nemoci. Vedle projevi degenerativné produktivnich chorob (jako je spondyl6za
a artréza), metabolickych onemocnéni (napiiklad kfivice), nddori (benignich
i malignich) a traumat byla pozornost vénovina zejména studiu zanétlivych zmén.*’
7. celého studovaného kosterniho souboru, ktery zahrnoval pozistatky nejméné
1 083 osob, byly zinétlivé zmény zaznameniny u 6,1 % koster nebo jejich casti.
U prevainé véwdiny nilezi se na zakladé morfologickych projevii mohlo predpokla-
dat, 7e byl zanét kosti vyvolan piisobenim patogennich mikroorganismi rizného

Jan s manZelkou Markétou, byly na zidost markrabénky z FrantiSkova vypuzeny. Prostitutky se nisledné
uchylily do mésta, kde viak budily je§té vétsi pohorieni. V roce 1353 jim proto byly poskytnuty ¢tyfi domy
na Ceské (nyni Josefské) ulici, z nichi platily dané. Nevéstinec (domus vagarum mulierum) byl v péci
spravce s titulem magister meretricum a na jeho provoz dohliZeli méstSti Grednici.

18 U nemoci prenosnych ze zvifat (takzvané antropozoondézy) je zdrojem infekce infikované zvire. Patii
k nim napfiklad vzteklina, papous¢i nemoc, toxoplasméza, vozhfivka, slezinnd snét. Podrobné informace
jsou uvedeny napfiklad v praci B. BURTANOVA - J. HECL - ]. MANYCH - B. TICHACEK, Epidemiologie,
s. 247-269.

19 Mykézy jsou nemoci vyvolané riiznymi piisluiniky kmene hub. Vétsina ptivodci mykéz Zije v prirodé
bézné saprofyticky na nejriiznéjsich organickych substritech i na nezivém materiilu, nemoc zpiisobuji
pouze za uréitjich okolnosti (napiiklad pfi snizené obranyschopnosti napadeného organismu). Vesnické
obyvatelstvo se pfi zemédélskych pracich castéji setkava s organickymi substraty, na nichZ houby vegetuji
(jsou to napfiklad rostlinné zbytky, obili, potraviny, vjkaly zvifat) a ma proto vési moznost mykézou
onemocnét. Podrobné informace jsou uvedeny napiiklad v prici: B. BURIANOVA - ]J. HECL -
J. MANYCH - B. TICHACEK, Epidemiologie, s. 278-291.

2 Dil¢i vysledky studii zamérenych na sledovini chorobnych zmén na kosternich pozustatcich ze hibitova
na ulici Malé Nové jsou uvedeny napfiiklad ve sdélenich: L. VARGOVA - L. HORACKOVA - M. MENSIKO-
VA, Some Interesting Findings in an Abolisched Brno Cemetery in Antoninskd Street, in: Scripta medica 76 (4), 2003,
s. 229-240; L. VARGOVA — L. HORACKOVA, Morphological manifestations of some diseases on bone remains from
18th and 19th centuries (Brno, Czech Republic), in: Abstracts, Morphology 2003, 41st Symposium of the Czech
Anatomical Society with International Participation, Hradec Krélové, s. 76; L. VARGOVA - L. HORACKO-
VA, Manifestations of the Inflammatory Diseases on Bone Remains from the 18th — 19th Centuries (Brno, Czech Repub-
lic), in: Abstracts, International Anthropological Congress ,,Anthropology and Society”. Memorial Congress
to the 60th Anniversary of Death of Dr. Ale§ Hrdlicka, May 22-24, 2003, Praha, Humpolec, s. 206;
L. VARGOVA - L. HORACKOVA, Medical and anthropological investigation of the bone remains from the 18th—
—19th centuries, Brno, Czech Republic, in: Slovenska antropoldgia 6, 2004, s. 170-173.
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druhu,*' a jednalo se tedy o mistni nebo celkové infekéni onemocnéni. Nejéast&ji
byly zaznamendny stopy po specifickych zanétech, a to tuberkuléze a syfilis.

Vysledky nasi paleopatologické studie jsou tedy ve shodé s historickymi literarnimi
prameny. Koncem 18. a v 19. stoleti, v pocatcich rozmachu primyslové vyroby, byla
za jedno nejvaznéjsich onemocnéni lidi i zvifat vSeobecné povaZovina pravé tuber-
kul6za. Tato obdvana infek¢ni nemoc, lidové nazgvana souchotiny nebo tubyté, se
totiZ pfi koncentraci velkého mnoZstvi obyvatel v méstskych aglomeracich velmi snad-
no $§ifila. Ani Brno, jako jedno z vyznamnych pramyslovych mést rakouské monar-
chie, nebylo vyjimkou. Na zikladé price Brabcové,? kterd se zabyvala pfi¢inami
umrti obyvatel svatopetrské farnosti v Brné mezi lety 1785-1799, mtizeme usuzovat,
Ze koncem 18. stoleti byla tuberkul6za hlavnim divodem smrti u dospélych brnén-
skych obyvatel (podlehla ji vice neZ jedna tretina dospélé populace), druhou nejcas-
t&j8i pricinou smrti kojenci a zemrela na ni i pétina malych déti. Podobné informa-
ce o vyskytu tuberkulézy v Brné a dilezitych faktorech v procesu jejiho sifeni uvadi
také Cejka,” kterj mimo jiné cituje odborni pojednani méstského a policejniho
lékare doktora Leopolda Beera. Tento 1ékar zcela jednozna¢né oznacil tuberkul6zu
za nemoc, ktera ohrozuje brnénské obyvatelstvo ze vSech chorob nejvice. Jeho statis-
tiky imrti ze Sedesatych let 19. stoleti uvadéji souchotiny jako pric¢inu smrti v 29,1 %,
tedy témér u kazdého tfetiho zemrelého. Navic, na zakladé vlastnich zkuSenosti
potvrzuje, Ze ke snadnému Sireni tuberkul6zy velmi prispéla koncentrace brnénské-
ho obyvatelstva v nové vznikajicich délnickych ¢tvrtich s nevyhovujicimi podminkami
bydleni, $patné pracovni a hygienické podminky v tovarnach, chudoba a nedostatec-
na vyziva.

Péce o nemocné tuberkul6zou byla v Brné v této dobé také problematickia. Nema-
jetni lidé neméli prostfedky na zaplaceni soukromého lékare a byli odkazani pouze
na pomoc nemocnic. Vsechna brnénska zdravotni zafizeni méla zna¢né finan¢ni,
persondlni i provozni problémy. Jak uvadi Sajner,** v Zemské vieobecné nemocnici

1 Zanét je zikladnim ustilenym typem obranné a reparativni odpovédi organismu na poruseni vnitini
rovnovahy, zpiisobené zisahem $kodliviny. Zanéty je mozno rozélenit podle nejriznéjsich hledisek. Obec-
né se pouzivd déleni podle priibéhu trvani na zdnét akutni (do ¢trnact dni), subakutni (do Sest tydni)
a chronicky (déle neZ Sest tydna). Podle druhu odpovédi organismu na pusobeni patogenniho agens lze
zanéty rozclenit na nespecifické a specifické. Pri jejich odliSeni je dileZita pfitomnost ¢i absence svéraznych
specifickych struktur proliferativni sloZky a zvlastni imunitni reakce organismu zaméfend nejen proti
puvodci, ale i proti vlastnim napadenym bunikim. Dale je moZno rozlisit zinéty aseptické (venikajici pliso-
benim fyzikalnich, chemickych a jinych vlivii) a septické (vyvolané Zivymi mikroorganismy). Detailnéjsi
popis zinétl a jejich klasifikace v paleopatologii uvadi L. VARGOVA, Nespecifické zinéty, in: L. Horackova —
E. Strouhal - L. Vargova, Zdklady paleopatologie, Brno 2004, s. 89-119.

22 Petra BRABCOVA, Priciny timrti obyvatel svatopetrské farnosti v Brné na konci 18. stoleti, in: Vlastivédny veést-
nik moravsky 54, 2002, s. 188-191.

3 Jiti CEJKA, Rincoliniho détsky lécebny vistav v Brné, in: BMD 16, 2002, s. 203.

* Josef SAJNER, Cennd archivni svédectvi, in: J. Sajner — Lubomir Selinger - Karel Volavy a kolektiv, Dvé stole-
ti ve sluzbach zdravi — Fakultni nemocnice s poliklinikou v Brné na Pekarské 1786-1986, Brno 1986, s. 31.
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u svaté Anny pripadalo na jednoho lékafe od 400 do 900 nemocnych, byl tam velky
nedostatek 1izek, pokoje byly pfeplnény, nemocni s tuberkulézou nebyli od ostat-
nich izolovini na samostatném oddéleni. Pfi 1é¢bé tuberkul6zy byla proto brnénsky-
mi lékafi doporucovina vyhradné domaci péce. Lécba tuberkul6zné nemocnych déti
byla tehdy je$té komplikovanéjsi. Prvni détskd nemocnice, zaloZend v roce 1809
Karlem Ernstem Rincolinim, poskytovala totiZ bezplatnou péci i léky chudym nemoc-
nym détem pouze Ctyri roky.?® Také Détska nemocnice sv. Cyrila a Metodéje, otevie-
na v roce 1846, méla obrovské ekonomické problémy. Brnénsti 1ékari v ni sice oSet-
fovali nemocné déti zcela bezplatné, z milosrdenstvi, ale nedostatek financi na
provoz se projevil ¢etnymi hygienickymi zédvadami, nedostatecnym vybavenim
a preplnénosti, coz zpusobilo, Ze 1é¢ba tuberkulozy byla neaéinna,®

Navic ptivodce nemoci, Mycobacterium tuberculosis, byl objeven némeckym léka-
fem Robertem Kochem a7 v roce 1882, koncem sledovaného obdobi.*” Nebyl tedy
dosud znam téinny 1ék proti tuberkuléze. Jedlicka®® uvadi, Ze pfi 1é¢bé tuberkulézy
se jiz od Hippokratovych dob jako jediného moZného zpiisobu vyuZzivalo hygienicko-
-dietetickych opatfeni, ke kterym patfil télesny i dusevni klid, pobyt u more, na
horich nebo v lese a rovnéz vydatna strava, zejména mléko. Teprve koncem 19. stole-
ti se zacalo v terapii tuberkulézy vyuZivat i chirurgickych postupti, a to znehybnéni
postizené plice zavedenim plynu do pohrudniéni dutiny (takzvanym umélym pneu-
mothoraxem) nebo odstranénim Zeber pfi sristech poplicnice s pohrudnici (ozna-
¢ovanym jako extrapleuralni thorakoplastika). Brnénskym lékafim 18. a 19. stoleti,
stejné jako jejich zahraniénim kolegiim, se viak bez medikamentozni lécby ani
nemohlo podafit tuberkulézu v $irsim méfitku ucinné lécit. Jediny moZny zpisob
terapie tuberkulézy, kterym byla dietetickd a klimatickd lécba, nepfinasel Zadouci
vysledky a byl vyrazné limitovin nedostatkem financi pfevizné vétiiny tuberkulozné
nemocnych, ale i vefejnych zdravotnickych zafizeni.

Pfi srovnini vysledkii lékafsko-antropologického studia kosternich pozistatkil
dospéjeme k zajimavym zivérim. Zndmky mozného tuberkul6zniho procesu na
kosternich poziistatcich z Méstského hibitova na ulici Malé Nové byly objeveny na
kostrach dvanécti jedincl, coz predstavuje asi 1,2 % z celého kosterniho souboru.
V sedmi pripadech byla pfi¢inou patologickyjch kostnich zmén Pottova choroba pate-
fe, jejimz charakteristickfm znakem je vznik typického tuberkul6zniho hrbu
(gibbus). Na dvou kostrich se podafilo nalézt zndmky tuberkul6zniho zanétu kycel-
niho kloubu a dvakrat byly zanétlivym procesem postiZzeny drsnatiny v mistech svalo-
vych tiponti (velky chocholik na jedné ze stehennich kosti a drsnatina pfi uponu Ctyf-
hlavého stehenniho svalu na jedné z holennich kosti). U jediného nalezu jsme
zvazovali moZné tuberkulézni zasaZeni lebky. Pokud totiz vychazime z klinickych

% 1. CEJKA, Rincoliniho détsky lécebmy tistav, s. 211.

% Vadimir MAZAL, Vjvej tistavniho léZeni déti v Brné, in: Lékarské listy 8 (10), 1953, s. 238.
27 Ladislav NIKLICEK - Karel STEIN, Déjiny mediciny v datech a faktech, Praha 1985, s. 187.
% Jaroslav JEDLICKA, Vyvoj fhiseologie, nauky o tuberkulose, Praha 1932, s. 267.
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zkusenosti, podle nichz byvaji kosti a klouby postizeny zhruba u 5 % pripada viech
tuberkul6zné nemocnych,” je mozné na zikladé poétu nalezt kostni tuberkulézy
matematickou rozvahou odhadnout celkové procento vyskytu nemoci. Z tohoto
hlediska by tedy dvanacti kostem s tuberkul6znimi zménami mohlo teoreticky odpo-
vidat 204 nemocnych tuberkul6zou, coz reprezentuje zhruba necelych 20 % jedinci
z celého zkoumaného souboru. Pfi srovnani nasich idaji s praci Brabcové®® zjistuje-
me, ze podle matri¢nich ziznami (z let 1785-1799, tedy z obdobi kritce po zahije-
ni ¢innosti Méstského hibitova na ulici Malé Nové) pfipravila tuberkuléza ve svato-
petrské farnosti o Zivot 18,0 % (tedy 207 osob) viech svatopetrskych farnika (z 1140
zemrelych osob). Pfi interpretaci uvedenych dat je viak tfeba pfipomenout, Ze jejich
spolehlivost je limitovina celou fadou faktord. U matri¢nich ziznamu k nim patfi
predeviim tehdejsi diagnostické moZnosti a nejednotna medicinskd terminologie.
Také Cetnost tuberkul6zy stanovena na zakladé studia kosternich pozustatkii nemiize
byt nikdy presnym obrazem vyskytu choroby, nebot je vyrazné limitovina zachovalos-
ti osteologického souboru i omezenymi diagnostickymi postupy v paleopatologii.

Vedle tuberkul6zy jsme na studovanych kosternich pozistatcich nalezli stopy po
syfilis. Znamky syfilitické ndkazy vykazovalo tricet ¢tyfi koster nebo jejich ¢&asti, coz
reprezentuje 3,1 % jedinct z celého souboru (z 1083 osob). PostiZzeni byli jak dospé-
li jedinci obou pohlavi, tak i déti. Na kostech byla patrna celd §kala typickych syfili-
tickych projevii jako jsou ,caries sicca® (takzvany suchy kostiZer), destrukce nosni
a patrové krajiny, morusovité zuby, zanétlivé zmény dlouhych kosti konéetin (nékdy
i s gummaty — loZisky rozpadu postizené tkané€), syfiliticky zanét velkych koncetino-
vich kloubti.”! Nejen nase nalezy, ale i literarni prameny svédéily o tom, Ze syfilis
patfilav 18. a 19. stoleti mezi nejrozsifenéjsi choroby brnénskych obyvatel. Napfiklad
detailné zpracovana zprava o ¢innosti Zemské verejné vieobecné nemocnice u svaté
Anny uvadi, Ze se v roce 1871 lécilo v tomto $pitdle celkem 4 630 nemocnych, z nichz
nejvice bylo hospitalizovano pravé kwvili syfilis*® (celkem 514 osob, a to 249 muzh
a 265 zen, to je 11,5 %).

Celé obdobi existence syfilis na najem tizemi lze podle VI¢ka®® rozdélit do nékoli-
ka etap. Prvni zahrnuje léta 1494-1496, obdobi syfilitické pandemie, kdy se nemoc

¥ Citovani: Ted R. STEINBOCK, Paleopathological Diagnosis and Interpretation, llinois 1976, s. 175; Arthur
C. AUFDERHEIDE - Conrado RODRIGUEZ-MARTIN, The Cambridge Encyclopedia of Human Paleopathology,
Cambridge 1998, s. 118.

% p. BRABCOVA, Pficiny iimrti, s. 188-191.

*! Syfilis je infekéni onemocnéni ziskané piimym kontaktem s nemocnym (pohlavnim stykem, krvi, prini-
kem infekce pfes placentu z matky na plod). Kosterni systém byva u syfilis postiZeny teprve v tercidlnim
stadin nemoci. Jednim z charakteristickych specifickych projevii syfilitického zinétu je loZisko rozpadlé
tkiané oznacované terminem syfilitické gumma. Jako caries sicca nebo-li suchy kostizer jsou nazvina syfili-
tickd gummata na plochych kostech lebky. Karel PROCHAZKA, Venerologie, Praha 1948, s. 111-112,

32 J. SAJNER, Cennd archivni svédectvi, s. 56.

3 Emanuel VLCEK, Nejstarsi paleopatologické doklady vyskytu syfilis v Cechdch, in: Casopis lékara ces-
kych 114 (18), 1975, s. 574.
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rychle 3ifila Evropou jako ,morova nidkaza“ a méla charakter akutni smrtelné infek-
ce. Vysokou virulenci, akutni priitbéh a zna¢nou imrtnost si zachovala i ve druhém
obdobi, které zahrnuje téméf celé 16. stoleti. Teprve ve tieti etapé, na pielomu
16. a 17. stoleti a v priibéhu 18. stoleti dochazelo postupné ke zvySovani odolnosti
obyvatelstva vii¢i ptivodci nemoci, kterym byla Treponema pallidum. Stejny trend
pokracoval také v nasledujicim, ¢tvrtém obdobi (prelom 18.-19. stoleti a celé 19. sto-
leti) a byl jesté vyraznéjsi. Syfilis jiz nebyla akutnim smrtelnym onemocnénim, méla
véisinou chronicky pribéh a stile castéji se zacaly objevovat také jeji vrozené formy.
Se znacnym poklesem tmrtnosti viak vzrostl pocet dlouhodobé nemocnych, coz
znamenalo obrovsky ndpor na stavajici zdravotnickd zafizeni. Zapletal®* dokonce
povazuje syfilis za jednu z hlavnich pficin prerodu tstavi, po staleti prevazné huma-
nitarnich a socialnich (chudobinc, sirotéincil), v zafizeni 1é¢ebnia — nemocnice.
V nami sledovaném obdobi fungovalo v Zemské vieobecné nemocnici u svaté Anny
v Brné samostatné koZni a syfilitické oddéleni s primdfem a pomocnym sekundirnim
lekafem. Pocet ltizek pro syfiliticky nemocné viak s nejvétsi pravdépodobnosti nesta-
¢il, nebot podle statutu nemocnice nesméli byt syfilitici hospitalizovani déle nez tri
mésice.” Také 1é¢ebné moznosti syfilitické infekce byly tehdy je§té velmi omezené.
K terapii syfilis se hned na pocdtku velké pandemie az do 20. stoleti pouzivala prede-
v8im rtut. Hlavni vSeobecné pouzivanou 1ékovou formou byla rtutovi mast, ktera se
vtirala do kuiZe bérci, stehen a bficha. Nékdy se lokalné na vredy a vyrazky pfiklada-
ly rtutové naplasti nebo se rtut podavala v pilulkich, prascich a roztocich. Pesny
mechanismus pisobeni rtuti pfi antisyfilitické 1é¢bé neni zcela jednoznaéné objas-
nén. Prochazka® potvrzuje pfiznivé Glinky rtutové 1écby, aviak upozornuje, Ze rada
nemocnych vykazovala pri jejim vyuZiti pfiznaky téZké otravy rtuti (merkurialismu),
ke kterym patfi zejména zanét sliznice dutiny dstni spojeny s nadmérnym slinénim.
Gellner” potvrzuje podavani rtuti a guajakového dfeva (zvaného lignum sanctum)
i v Brné pfi epidemii, jejimZ zdrojem byly Adamovy lazné za Zidovskou brinou.
Kromé typickych syfilitickych a tuberkuléznich projevii jsme pfi analyze jednotli-
vych skeletii nalezli rovnéz zanétlivé zmény (u 2,1 % osob), na jejichZ vzniku se podi-
lely jiné etiologické faktory. Vétiinou se jednalo o hnisavé zanéty kosti s velkymi duti-
nami po loziscich hnisu, jejichz pri¢inou byva az v 90 % pfipadi Staphylococcus
aureus.”® Obvykle byla postizena pouze jedna kost, z ¢ehoZ se da usuzovat, Ze se
Jjednalo o mistni zanét, snad infikované poranéni mékkych tkani. Zajimavé bylo, Ze
pouze ve dvou pripadech byl zanétlivy proces prokazatelné komplikaci zlomeniny.
Témito nalezy se kosterni soubor z Méstského hibitova na ulici Malé Nové znacné

M V. ZAPLETAL, Stiedouéké pocdtky, s. 556.

% 1. SAJNER, Cennd archivni svédectvi, s. 56.

% K. PROCHAZKA, Venerologie, s. 136.

% Gustav GELLNER, Tomds Jorddn. K 350. vyroéi jeho smrti. Zvlaitni otisk z Casopisu Matice moravské 60,
Brno 1936, s. 130.

% T. R. STEINBOCK, Paleopathological Diagnosis, s. 60.
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odlisuje od kosterni kolekce z kostnice ve Krtinach (datované do 13. aZ poloviny
18. stoleti), kde posttraumatickych hnisavych zanéti kosti byla pfevazna vétsina.* D4
se proto piredpokladat, Ze v tehdejsi dobé dokazali brnénsti 1ékari a ranhojici velmi
dobre zlomeniny oSetfit a zabranit u otevienych zlomenin jejich kontaminaci. Na§
piedpoklad je v naprosté shodé s pisemnymi doklady. Sajner*’ ve svém pojednéni
o brnénské Zemské vSeobecné nemocnici u svaté Anny uvadi, Ze ve sledovaném
obdobi byly na chirurgickém oddéleni béZné priklidany na zlomeniny fixac¢ni §kro-
bové obvazy, reponovany dislokované kostni ulomky nebo napravovana luxace
v celkové chloroformové narkéze. Na spaleniny brnénsti 1ékari aplikovali vipennou
vodu a pudr se Skrobem, oxidem zinecnatym a lycopodiem (plavuni), na rany
a operacni jizvy prikladali obklady a obvazy s karbolovou kyselinou. Zcela obvyklym
zakrokem byly i exartikulace a amputace koncetin. Jiz od roku 1868 byly v Zemské
vieobecné nemocnici u svaté Anny dusledné uplatnovany zasady antiseptického
postupu pri operacich a oSetfovani ran, coz bylo pouhy jeden rok po zvefejnéni prin-
cipii antisepse anglickym chirurgem Josephem Listerem.

Studium rozsahlého osteologického souboru z Méstského hrbitova na ulici Malé
Nové poskytlo informace pouze o chorobach postihujicich skelet. K vytvoreni ucele-
né predstavy o vyskytu infek¢nich nemoci je tfeba prihlédnout ke zhodnoceni
dostupnych literdrnich prament informujicich o téch infekénich onemocnénich,
kterda na kosternich pozustatcich nezanechavaji stopy. Ve sledovaném obdobi k nim
patfily predeviim cholera, skvrnity tyfus a pravé nestovice.

Cholera, tézké prijmové bakteridlni onemocnéni, nalezela po celé 19. stoleti
k obavanym nemocem.* Endemickou oblasti cholery je Indie, odkud se tato choro-
ba od pocatku 19. stoleti opakované §irila v Sesti velkych pandemiich, jejichZ zacatky
jsou uvadény obvykle v letech 1817, 1826, 1846, 1864, 1883 a 1902. Do nasich zemi
dorazily s ¢asovym odstupem. Brno bylo postiZeno velkymi epidemiemi cholery
v letech 1831-1832, 1836, 1849 a 1855. VSsechny epidemie nejvice postihly vnitini
mésto, Staré Brno, pfedmésti Kfenova, Dornych, Trnitd, ulice Velkd Nova, Horni
a Dolni Cejl.*?

viws

uvedeny v prici: L. HORACKOVA ~ L. VARGOVA, Inflammatory Changes in the Osteological Remains from the
Kitiny Ossuary (Czech Republic), in: Anthropologie 39 (1), 2001, s. 57-62.

10 1. SAJNER, Cennd archivni svédectvi, s. 53.

1 Cholera je akutni zinét tenkého stieva, kiery se projevuje opakovanym zvracenim, silnym priijmem
s vodnatymi stolicemi vzhledu ,ryzové polévky”. Bez lécby infuznimi roztoky vedly vyrazné ztraty vody
a minerilnich latek u vice nez poloviny nemocnych ke smrt v disledku celkového metabolického rozvra-
tu. Podrobnéjsi informace o této nemoci uvadéji uc¢ebnice mikrobiologie a infekéniho Iékafstvi - napii-
klad P. JEZEK — M. MACKU, Infekéni lékasstui, s. 36,

2 Z celkového poétu 37 350 brnénskych obyvatel od 21. zati 1831 do 12. ledna 1832 onemocnélo 1604 oby-
vatel, z nichz zemrelo 614 osob. Dalsi epidemie cholery probéhla od 9. srpna - 18. listopadu 1836, kdy
onemocnélo 1 231 osob a zemfelo 447 osob. 17. éervna 1849 doslo k roziifeni dalsi epidemie, ktera trva-
la do 24. fijna 1849. Postihla celkem 1 397 obyvatel a podlehlo ji 540 osob. Ctvrta epidemie zacala 2. Eerv-
na 1855 a trvala do 21. ziri téhoz roku. Onemocnélo 2 032 osob, z nich zemrelo 1 034. Podrobnéjsi infor-
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Proti cholefe se bojovalo viemi tehdy dostupnymi prostfedky, jak 1écebnymi, tak
i organizacnimi. Po skonéeni kazdé z epidemii byl jeji pribéh vyhodnocen a pro
potfeby odborné verejnosti byly poznatky publikovany. Napiiklad v roce 1832 bylo
vydano tiskem pouceni o pfiznacich cholery a pé¢i o nemocné pied pfichodem léka-
fe. Pé¢i o nemocné cholerou zajistovali nejen 1ékafi a ranhojiéi, ale také napiiklad
duchovni, uéitelé a dalsi dobrovolnici.

Cholera znamenala obrovskou zitéZ na viechna stavajici zdravotnicka zafizeni,
ktera nebyla pro tak velky nérdst poctu nemocnych vybavena. Preplnéné pokoje
vyrazné zhoriily hygienické poméry, neimérné vycerpéavaly oSetfujici personil
a rovnéz znamenaly znac¢né navrSeni provoznich naklad. Navic cholerova nakaza
provazejici rakousko-pruskou vilku zastihla nejvétsi a nejvjznamnéjsi brnénsky
léCebny ustav — Zemskou vefejnou vieobecnou nemocnici u svaté Anny — v obdobi
rozsahlé piestavby. Price musely byt zastaveny a lécilo se v provizornich podminkich.
Sajner®® uvédi, Ze napfiklad v roce 1867 bylo v Zemské vefejné vieobecné nemocni-
ci u svaté Anny béhem étyfmésicni epidemie hospitalizovano vice nez 1 000 pacien-
ti s cholerou. Pfedpoklidime, Ze brnénsti lékari neméli 7adny specialni 1ék proti
cholere a pri jeji 1écbé pouZivali podobné postupy jako v jinych zemich. Doporuco-
valy se koupele ve studené i horké vodé pro Cistotu duse i téla, parni lazné, parni loze,
proti zvraceni studena voda nebo ¢aj, proti prijmam klysma, dieta, pravidelné vétra-
ni pokoju a dalsi, vesmés mélo i¢inné nebo dokonce $kodlivé, procedury (napiiklad
pousténi Zilou, projimadla, davidla). Srovnanim statistik 0 nemocnosti i imrtnosti na
choleru v poméru s pocty 1ékarti i vieho dalsiho zdravotniho personalu je vsak jisté,
ze cela rada nemocnych v mésté Brné i v brnénskych pfedméstich nemohla byt oset-
fena lékarem nebo hospitalizovina v nékterém z 1é¢ebnych zafizeni. Navic dspésnost
viech zplisobti 1é¢by byla, jak jiz bylo fe¢eno, podobné jako jinde, velmi mala. Chole-
ra obvykle fadila nejméné dva az tii mésice, vyzidala si tisice obéti (s Gmrtnosti
v pruméru 60 %) a pak sama spontinné ustoupila.

Dalsi chorobou, ktera se v Brné v 18.-19. stoleti epidemicky vyskytovala, byl skvr-
nity tyfus.** Toto onemocnéni je prenaseno Satni vi, takze riziko nakazy bylo vidy

mace o cholefe v Brné jsou uvedeny v nasledujicich pracich: Christian D’ELVERT, Geschichte der Heil-und
Humanitdts-Anstalten in Mdhren und Oesterr. Schlesien, Brinn 1858, s. 358-377 (podrobné o cholere
1831-1832); Wilhelm SCHRAM, Riickbliicke auf die Grosse Cholera — Epidemie in Briinn im Jahre 1855, in: Ein
Buch fiir jeden Briinner. IV. Jahrgang, Briinn 1903, s. 117-120; Josef Magnus WINKLER, Krdtké pouceni
Doktora Jozefa M. Winklera, gak se cholera poznati miize, a gak se s ni naklddati md, pokudby neprissel lekas, Brno
1832; Leopold BEER, Die Cholera in Briinn im Jahre 1849, Brinn 1850.

3 J. SAJNER, Cennd archivni svédectvi, s. 47.

* Skvrnity tyfus je horeénaté onemocnéni, u néhoz se vedle celkovych piiznaki infekénich chorob
(teploty, nechutenstvi, bolesti hlavy a kloub, neurologickych priznakii jako je napriklad spavost, apatie,
blouznéni, bezvédomi) objevuje za tyfi az Sest dni koZni vyrazka. Ma podobu malych rizovjch nebo
hnédavych skvrn velikosti Spendlikové hlavicky az cocky, jeZ jsou rozesety na trupu i koncetinach. U tézsich
pripadi dochdzi navic k drobnym krevnim vyroniim, coz se projevi modravym terc¢ikem uprostied skvrn.
Dalsi podrobnosti jsou uvedeny v prici: Josef HOUSTEK ~ Kamil KUBAT - Josef SVEJCAR - a kolektiv,
Détské lékaistvi, Praha 1958, s. 556.
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vys8i u socialné slabych skupin obyvatel, ktefi Zili ve Spatnych hygienickych podmin-
kiach (v tésnych a nevétranych mistnostech s velkym poctem osob jako jsou napriklad
ubytovny délniki, véznice, lodi). Vnimavost se navic zvySovala $patnou vyZivou
a existencnimi problémy, takZe skvrnity tyfus byl povazovan za nemoc chudych, ktery
provazel valky, Zivelné pohromy, netrodu a byl nazyvan ,pestis bellica® nebo ,hlado-
mor*.

Wiesner* popisuje epidemii skvrnitého tyfu v Cechich a na Moravé v letech
1771-1772. Pocty zemrelych béhem této epidemie se u Wiesnerem citovanych auto-
ri rozchazeji, pohybuji se mezi 16000-25000. Z dobovych tufednich zdznamu je
moZno zjistit, co se v tehdejsi dobé doporucovalo k 1é¢bé skvrnitého tyfu. Byl to
prasek na zvraceni, chininova kiira, u ,,plnokrevnych® osob pousténi Zilou. Dvorskym
dekretem z roku 1771 bylo 1ékaifim nafizeno povinné hlaseni viech pfipada skvrni-
tého tyfu (jak vylécenych osob, tak i zemfelych) cisafskym uradiim. Ceské gubernium
prikazovalo viem ranlékarim, aby o nemocné na venkové pecovali bez ohledu na
penize, ujimali se chudiny a dohliZeli na spravné pochovéavani zemrelych. Hroby
mély byt nejméné tfi lokty hluboké a hibitovy posypavany vipnem. Toto narizeni bylo
pozdéji doplnéno dalsim protiepidemickym prikazem — nemocnym méla byt poda-
vana jecna voda s octem. Po uzdraveni nebo umrti mélo byt loZze nemocného radné
ocisténo, slama a pefiny zlikvidovany nebo alespon dikladné provétrany a vycistény.
Dale gubernium naridilo vrchnosti pecovat o chudé (pfimo v misté, kde onemocné-
li) a zamezit jejich potulovani po kraji za obzivou. Povinnosti vrchnosti, cisarskych
uredniki a duchovnich bylo rovnéz dohliZet na patfiéné a spravedlivé pridélovini
rjze, kterou stit pro nemocnou chudinu pridélil.*®

Predstavu o pomérech v dobé epidemie skvrnitého tyfu v roce 1854 v Zemské verej-
né vieobecné nemocnici u svaté Anny v Brné lze ziskat z hlaseni reditele Ignace
Mayera®’. Oznamuje v ném tfadiim, Ze na skvrnity tyfus zemfel jeho predchiidce
v feditelské funkci doktor Benedikt a rovnéz dalsi dva 1ékari. Informuje o zoufalém
nedostatku zdravotniho personalu, ktery se stard o dvojnasobny pocet nemocnych,
nez je tomu jinde, napriklad ve videnské nemocnici. Jeden lékar oSetfuje v priiméru
400 nemocnych, takie pokud stravi u liZka kazdého pacienta jen jedinou minutu
denné, potrebuje k tomu plnych jedenict hodin®®. Skvrnity tyfus byl viak problémem

% Antonin WIESNER, Z déjin epidemii nakazlivych nemoci v Ceskoslovensku, in: Casopis lekar Eesk)?ch roc-
nik 49, 1927, s. 1873,

% Tv soucasné sobé se pii prijmovjch onemocnénich podéava odvar z 1yze.

7 Informace z hlSeni feditele Zemské vefejné vieobecné nemocnice u svaté Anny Ignice Mayera uvadi
J. SAJNER, Cennd archivni svédectvi, s. 31.

8 Tamtéz, s. 31. Z Mayerova hldieni je moiné také ziskat piedstavu o charakteru tehdejsi lékaiské sluzby
vnemocnici, kterd byla rozdélena do nékolika skupin. Hlavni lékarskou sluzbu na jednotlivych oddélenich
vykonaval primdr a jeho zistupny lékaf. Spoleéné vypracovavali peclivy zaznam o prijmu nemocnych, popi-
sovali jejich zdravotni stav a jednotlivé priznaky nemoci, stanovovali diagnézu, uréovali lé¢bu, predepiso-
vali dietu, koupele a podobné. Inspekéni lékar nesmél béhem sluzby opustit nemocnici. Vykonaval
inspekéni sluzbu, pfi niz kontroloval plnéni primarovych prikazi, v akutnich piipadech i sim 1é¢il. Zurnal-
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také v jinych brnénskych zdravotnickych zafizenich. Je velmi pravdépodobné, ze
»~hladomor* po velkych zéplavich v roce 1771, ktery si vyzadal Zivoty deseti fadovjch
sester v kldsterni nemocnici alzbétinek, mohl byt epidemii skvrnitého tyfu.*® Také ve
zpravach z nemocnic milosrdnych bratii v Cechach i na Moravé se objevuji informa-
ce o obétech tyfu z fad fadovych bratii.”® Udaje viak nemusi byt vidy zcela pfesné,
protoZe se Casto skvrnity tyfus zaménoval s bfisnim nebo nédvratnym tyfem. Bfi$ni
tyfus byl ve stfedni Evropé nejvice rozsifen ve dvacitych a tficatych letech 19. stoleti,
coz je doba, kdy skvrnity tyfus zacinal ustupovat a posléze se zacal vyskytovat jiz jenom
sporadicky.”! To dokladaji i idaje o imrti na tyfus v Brn&®? z let 1849-1895.

Dalsi nemoci, ktera patfila v 18. a 19. stoleti mezi nejrozsifenéjsi, byly pravé nesto-
vice (osypky).”® Nestovice se vyskytovaly jiz ve starovéku® a do Evropy se pravdépo-
dobné dostaly z vychodni Asie v dobé krizackych vyprav. Za svého vrcholu (v 18. stole-
ti) zemrelo na nestovice asi 60 miliont lidi. Veskera lé¢ba nestovic se mijela G¢inkem,
proto vzbudily pozornost, pro ziskani odolnosti proti této nemoci, bézné pouzivané
staré ¢inské praktiky. Zdravym lidem se do nosu foukaly uschlé strupy nemocnych
nebo se jim na rozSkrabanou kuzi prikladala tkanina prosycend zaschlym hnisem
z nestovic. Tato metoda ockovani s pouZitim tkaniny byla nazyvana variolizace a byla
v Evropé poprvé tispéiné aplikovana v roce 1715 v Anglii.”® Své piiznivce si varioliza-
ce nalezla rovnéz v ¢eskych zemich, i kdyz se neujala v §ir§im méfitku. V Brné se zaca-
lo s o¢kovanim v roce 1791,°® ale jednalo se jen o ojedinélé pripady. Zasadni vyznam
pro dalsi rozsifeni ockovani mélo vyrobeni vakciny z kravskych nestovic britskym
lékafem Edwardem Jennerem (* 1749 — + 1823) v roce 1796 a zvefejnéni tohoto

ni 1é€kaf byl k dispozici pro pfijem a feSeni akutnich pfipadi. Povinnosti navic byla pro kazdého lékare
sluzba na prosektufe, nebot kazdy Iékar si své zemrelé pacienty musel pitvat sim (az do otevieni patolo-
gicko-anatomického oddéleni v roce 1871).

) M. FLODROVA, Konvent sester alibétinek v Brné, Brno 1999, s. 10.

50 A. WIESNER, Z déjin epidemii, s. 1874.

51 Tamtéz, s. 1874. Informace o vjskytu a odliseni bfisniho a skvrnitého tyfu cituje Wiesner z prace Augus-
ta Hirsche (Handbuch der historisch geographischen Patologie) z roku 1860.

52 Piesnd data imrti na tyfus v Brné z let 1849-1895 jsou uvedena v préci: Johann IGL, Der Typhus in Briinn
wéhrend der Jahre 1849-1895, Briinn 1896.

%% Pravé neitovice byly vysoce nakazlivou chorobou, kteri se projevovala nevolnosti, zvracenim, vysokymi
teplotami, zimnici, bolestmi hlavy. Po nékolika dnech se objevila vyrazka v podobé cervenych skvrn, z nichz
se vytvorily puchyrky vyplnéné nejprve bezbarvou, pozdéji nazloutlou tekutinou a nakonec hnisem. Toto
stadium v tézsich pripadech koncilo smrti, v piiznivych pripadech dochazelo k vyhojeni hnisavych lozisek
cetnymi jizvami (,tvire podobané od nestovic*). Blizsi informace jsou uvadény v uéebnicich infekéniho
lékafstvi, napfiklad P. JEZEK — M. MACKU, Infekéni lékatstvi, s. T1-72.

% E. STROUHAL, Po stopdch epidemie varioly u élentt egyptské krdlovské rodiny 20. dynastie, in: Déjiny véd
a techniky 30, 1997, s. 71-77.

55 Josef VINAR, Zachrdnci lidstva, Praha 1942, s. 171-172.

5 Prvni o¢kovani proti nestovicim provedl na Moravé v roce 1791 doktor Mack z Telée na péti détech
majitele jemnického panstvi, hrabéte Maxmiliana Dauna. Nasledné dal své déti naockovat evangelicky
kazatel Riecke z Brna a znamy prirodovédec hrabé Jan Nepomuk Mitrovsky. Informace o oékovani proti
nestovicim jsou uvedeny v prici: M. REMEZ, Z déjin vakcinace na Moravé a ve Slezsku, in: Casopis Vlastenec-
kého spolku musejniho v Olomouci 54, 1941, s. 57-73.

136



Lenka Vargovd, Ladislava Hord¢kovd, Miroslava Men$ikovd - Infekéni choroby a nékteré jejich projevy

poznatku o dva roky pozdéji. Podrobné princip ockovani podle Edwarda Jennera po-
psal Vladislav Kruta.®’

Velkou zasluhu o zavedeni ploiného ockovani proti nestovicim i o jeho populari-
zaci v Brné mél doktor Alois Carl (1765-1831), ktery v roce 1796 ve svém byté
v Lerchenheimové domé na Zelném trhu oteviel o¢kovaci tstav,”® kde oc¢koval a ofet-
foval bezplatné déti nemajetnych obyvatel. Z penéz vybranych sbirkami dokonce
vyplacel odmény rodic¢tim, kteii dali své déti naockovat nebo osobam, které je k tomu
pfimély. Morava se stala v ochranném ockovani proti nestovicim nejpokrokovéjsi
zemi celého rakouského mocnafstvi.’? Pro vétsi motivaci obyvatel k ockovani se
v Brné dokonce organizovaly, nejdrive na komarovské louce, pozdéji v Pisarkach,
velké ockovaci slavnosti s hudbou, zpévem, tancem a rozdélovinim financnich
prémii.*

K vétsimu rozsifeni ockovani v Brné prispéla mimo jiné i prudka epidemie nesto-
vic v letech 1799-1800. Kruta uvadi,®’ Ze od roku 1796 do 1812 si nestovice vyzadaly
na Moravé kazdoroéné v pruméru 7 000 Zivota.

Vedle doktora Carla se na ockovini podilela celd rada vyznamnych brnénskych
osobnosti. Patril k nim napriklad hrabé Hugo FrantiSek Salm, ktery popularizoval
ockovani vlastni literarni tvorbou, vyhlaSenim ceny pro nejaktivnéjsi ranhojice a léka-
fe na Moravé, ale i distribuci ockovaci latky lékaiim.%® O rozsifeni ockovani se

rovnéz zaslouzil doktor Leopold Girtelgruber (1759-1808)% a doktor Friedrich von

57 Jennerova metoda ockovini proti neftovicim, takzvani vakcinace, byla ve své dobé povaZovina za
nejvétsi objev v mediciné. Podrobné je princip oc¢kovini podle Edwarda Jennera popsan v prici: Vladislav
KRUTA, K pocdtkiim ockovdni proti nestovicim na Moravé. Ockovaci slavnosti a oslavy E. Jennera v Brné, in: Déji-
ny véd a techniky, 4, 1971, s. 228-224. Vakcinace, tak jak ji navrhl Jenner, byla proti variolizaci mnohem
nost viiéi pravym nestovicim ziskala prodélanim uméle naockovanych kravskych nestovic, které probihaly
jako mirné onemocnéni a neohroZovaly Zivot pacienta. Jenner poprvé vytjcil presné zasady ochranného
ockovani proti pravym neStovicim a predlozil své vysledky odborné verejnosti k dalSimu provérovani
a k vyuziti v prevenci této nemoci.

% Doktor mediciny Alois Carl (1765-1831) promoval ve Vidni 10. ziFi 1793 a do Brna pfisel v roce 1794.
% V téze dobé probéhly prvni pokusy s oékovanim kravskou nestoviénou litkou ve Vidni; prvni vakcinaci
provedl na svych détech 30. dubna 1799 doktor Pascal Joseph Ferro (1753-1809). Jeho pokusu byl pfito-
men i zenevsky lékar Jean de Carro (1770-1857), ktery ockované déti denné navitévoval. Kdyz vidél pres-
ny priitbéh nemoci tak, jak ji popsal Jenner, nevihal a naockoval 10. kvétna 1799 své dva syny. Jean de Carro
se zafadil mezi nadSené propagatory vakcinace v rakouské monarchii. V Brné, kam dodaval lékaiam ocko-
vaci latku, patiil k viZzenym osobnostem, dlouha 1éta byl i dopisujicim ¢lenem Moravské hospodarské
spolecnosti.

60 Celkem se uskute¢nilo v Brné pét slavnosti v letech 1808, 1810, 1813, 1814 a 1817. Také objevitel vakci-
nace Edward Jenner se v Brné tésil velké ucte, v roce 1813 mu byl vztycen v Pisirkich pomnik s bustou
a 20. ifjna 1814 mu pak ze slavnosti v Pisarkiach poslala brnénska mlidez pozdravny dopis, ktery podepsa-
li jejim jménem lékafi Claviger a Rincolini. V. KRUTA, K pocdtkiim ockovdni, s. 238.

1 V. KRUTA, K poddtkiim ockovdni, s. 233.

%2 Hrabé Hugo FrantiSek Salm byl za své zisluhy o propagaci vakcinace pfi své cesté do Anglie v roce 1801
prijat za ¢lena Jennerian Society.

% Doktor Gartelgruber (1759-1808) byl moravskym protomedikem v letech 1805-1808 a od roku 1807
moravskoslezsky gubernialni rada.
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Lindner. Starost o bezplatné ockovani déti nemajetnych rodiéii v Brné prevzal také
doktor Ignaz Karl Istwann. O hromadné o¢kovini i naslednou revakcinaci viech déti
v brnénskych zaopatfovacich tstavech se postaral jejich domaci tistavni 1ékaf, doktor
Vincenc Kayser von Nilkheim (1759-1823). Jeho jméno je spojeno také se vznikem
Ustavu pro ockovéni v Cisafsko-kralovském zaopatfrovacim ustavu u svaté Anny v roce
1801. Cestné misto mezi propagatory ockovani zaujimd rovnéz Traubenburg Josef
Dietmann (1761-1843), moravskoslezsky apela¢ni rada, kurdtor tstavu hluchoné-
mych a slepci. Z dalsich jmen je tfeba uvést Karla Ernsta Rincoliniho (1786-1867),
praktického lékare a zakladatele soukromé détské nemocnice v Brné, dile Frantiska
Clavigera (téz Klavigera, 1765-1833), domaciho ranhoji¢e zaopatfovacich tstavi,
ktery béhem svého Zivota naockoval vice nez 40 000 osob.

Zasluhou viech uvedenych osobnosti, ale i celé fady dalsich, se podarilo zahajit
ispésné taZeni proti nestovicim. Toto onemocnéni, jako viibec prvni infekéni choro-
ba na svété, bylo v roce 1980 prohléseno Svétovou zdravotnickou organizaci za vyhla-
zené.

Koncem 18. a po celé 19. stoleti suzovaly brnénské obyvatelstvo také dalsi infekéni
choroby, jak je evidentni z pisemnych dokladi. Z chorob dychaciho tustroji k nim
patfil napiiklad zaskrt, erny ka3el, spala a bakterialni zanéty plic nejriznéjsiho puvo-
du, z alimentarnich nikaz to byla uplavice, salmoneléza, Zloutenka a dalsi. Pisem-
nych dokladi o jejich vyskytu je viak podstatné méné nez u pandemicky se vyskytuji-
cich chorob.

Zavérem lze konstatovat, Ze v Brné, tak jako i v jinjch méstech druhé poloviny
18.av 19. stoleti, predstavovaly infekéni choroby nejzavaznéjsi zdravotnicky problém.
Byly viibec nejcastéjsi pficinou timrti brnénskych obyvatel (pfedni misto zaujimala
tuberkul6za, narazové i cholera a pravé nestovice) a soucasné nejcastéjsim divodem
hospitalizace nemocnych ve zdravotnickych zafizenich (zejména pri onemocnéni
syfilis). PéCe o infekéné nemocné v nemocnicich sice odpovidala tehdejsim nejno-
v€j$im védeckym poznatkiim, ale byla vyrazné limitovina finanénimi i prostorovymi
moznostmi lé¢ebnych zafizeni i nedostatkem 1ékaft a kvalifikovanych zdravotnikii.
Brno patfilo v té dobé k prednim méstiim v celé rakouské monarchii v zavedeni plos-
ného ockovani proti pravym nestovicim, po odborné strance byla iroven medicinské
péce témer srovnatelnd s poméry ve velkych univerzitnich méstech. S piihlédnutim
ke viem nedostatkiim, lze zdravotnictvi v Brné z pfelomu 18.~19. stoleti pokladat za
obdobi, kdy byly polozeny ziklady soudobého moderniho brnénského zdravotnic-

tvi b

%% Préce vznikla za podpory GA CR - projekt 409/07/0477.
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SEZNAM PRILOH

Priloha ¢. 1:

Priloha ¢. 2:

Priloha ¢. 3:

Priloha ¢. 4:

Obrazek dvanictiletého chlapce s vyraznym hrbem zptisobenym tuber-
kul6zou patere, in: Hermann TILLMANNS, Speciellen chirurgie, Liepzig
1899, s. 726.

Podobny hrb byl napiiklad nalezen na kostre asi padesatileté Zeny a lze
jej povazovat za typicky projev tuberkulézniho zanétu patere (takzvané
Pottovy choroby). Tuberkulézni zanétlivy proces zcela destruoval téla
posledniho hrudniho a tfi bedernich obratli, takze doslo k jejich
kolapsu a naslednému splynuti do jednoho ohnutého bloku s mirnym
vychylenim doprava. (Hrob ¢ A 805, Méstsky hibitov na ulici Malé Nové
v Brné, foto: Eliska Vozarova).

Obrazek rozsahlého syfilitického postizeni dolnich koncetin 30letého
muze z publikace: Erich LEXER, Lehrbuch der Allgemeine Chirurgie, Band
L., Stuttgart 1904, s. 382.

Z kosti dolnich koncetin byly nejvice syfilitickou infekci postizeny
holenni kosti jako tomu bylo napfiklad u levé holenni kosti jedné
z mladych Zen. (Hrob ¢ A 2805, Méstsky hibitov na ulici Malé Nové v Brné,

foto: Lumir Trencansky).

Viiz urceny pro prevoz osob zemrelych na choleru. Zhotovil Alois
Medlarz, praktikant stavebniho uradu. Datovano v Brné 14. unora
1832. Ulozeno v Moravském zemském archivu (ddle MZK), fond B 14, fasc. 4631,
priloha XIIIL.

Za cholerové epidemie v roce 1831 prosili obyvatelé Sloupu u Brna
o pomoc pred obavanou chorobou sedmibolestnou Matku Bozi. Uloze-
no v MZK, X-37552. Infektionskrankheiten und ihre Spuren auf Knochentiber-
resten der Brinner Einwohner im 19. Jahrhundert.
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Lenka Vargovd — Ladislava Hordckovd — Miroslava Mensikovd

Infektionskrankheiten und ihre Spuren auf Knocheniiberresten
der Briinner Einwohner im 19. Jahrhundert

ZUSAMMENFASSUNG

Bei der Rettungsgrabung im Zentralteil des ehemaligen Stadtfriedhofs in der
Mala-Strale (heute Kounicova-StraBe) in Briinn wurden Knocheniiberreste von
mehr als 1000 Brinner Einwohner untersucht. Die umfangreiche arztlich-anthropo-
logische Studie war auf pathologische Verinderungen auf Skeletten gerichtet und
ihr untrennbarer Bestandteil war das Studium der Symptome von Infektionskrank-
heiten auf Knochen. Die gewonnenen Ergebnisse wurden mit Informationen aus
vorhandenen historischen Quellen erginzt, um ein méglichst komplettes Bild des
Gesundheitszustands der Briinner Population an der Wende des 18./19. Jahrhun-
derts zu erzielen. Die epidemiologische Situation in Briinn entsprach damals dem
typischen Zustand in der sich entwickelnden Industriestadt. Ein Risikofaktor der
alimentaren Infektionen war vor allem Trinkwasser, zur Ubertragung der Krankhei-
ten durch Trépfcheninfektion trug die Konzentration einer groBen Menge von Arbe-
itern in Fabriken und Arbeitervorstiddten bei. Von den durch Insekten {ibertragenen
Infektionen gab es in Briinn Krankheiten, die fiir die gemiBigte Zone charakteris-
tisch sind (z.B. der Flecktyphus und die durch Zecken iibertragene Enzephalitis).
Eine weitere Gefahr stellten venerische Krankheiten dar, denn zu ihrer Verbreitung
trug — wie in jeder groBeren Stadt — die Prostitution bei. Zur Zeit der Militirkonflik-
te wurden neben geldufigen Infektionskrankheiten auch viele kontaktansteckende
Krankheiten verzeichnet, besonders Tetanus und Gangrinen als Komplikationen
der Kriegsverletzungen. Es ist anzunehmen, dass die Stadtbevolkerung weniger
durch Krankheiten, die von Tieren tibertragen werden, und durch Mykosen gefiahr-
det war. Was die allgemeine Widerstindigkeit der lokalen Bevolkerung gegen anstec-
kende Krankheiten betrifft, muss es groBe Unterschiede gegeben haben zwischen
reichen, gut erndhrten und bekleideten Biirgern und Arbeitern, die in sozial ungin-
stigen Bedingungen lebten. Das Studium der Knocheniiberreste aus dem ehemali-
gen Stadtfriedhof in der Mala-Strafle bestitigte das hiaufige Vorkommen der Tuber-
kulose, die im 19. Jahrhundert die haufigste Todesursache der Briunner Einwohner
war. Die breite Skala der Knochenausdriicke der Syphilis zeugte von der Existenz der
gewonnen sowie angeborenen Form dieser Krankheit und von deren groBen Verb-
reitung in der Population. Fiir eine komplette Vorstellung tiber das Vorkommen von
Infektionskrankheiten wurden vorhandene iltere Literaturquellen einbezogen, die
auch uber jene Infektionskrankheiten Auskunft geben, die auf Knochen keine
Spuren hinterlassen. In der 2. Halfte des 18. und im 19. Jahrhundert gehérten dazu
in Briinn vor allem Cholera, Flecktyphus und echte Pocken. Unter Beriicksichtigung
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aller Mingel kann die Wende des 18./19. Jahrhunderts fiir eine Periode gehalten
werden, wo in Briinn die Grundlagen des modernen Gesundheitswesens geschaffen
wurden.
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Priloha ¢. 1: Obrizek dvanéctiletého chlapce s viraznym hrbem zpisobenym tuberkulézou patefe,
in: Hermann TILLMANNS, Speciellen chirurgie, Liepzig 1899, s. 726.

Podobny hrb byl napiiklad nalezen na kostie asi padesatileté Zeny a lze jej povaZovat za typicky projev
tuberkulézniho zinétu patefe (takzvané Pottovy choroby). Tuberkulézni zanétlivy proces zcela destruo-
val téla posledniho hrudniho a tfi bedernich obratll, takze doslo k jejich kolapsu a naslednému splynuti
do jednoho ohnutého bloku s mirnym vychylenim doprava.

(Hrob & A 805, Méstsky hibitov na ulici Malé Nové v Brné, foto: Eliska Vozdrova),

) -
U

Pfiloha ¢. 2: Obrazek rozsahlého syfilitického postizeni dolnich koncetin 30letého muze z publikace:
Erich LEXER, Lehrbuch der Allgemeine Chirurgie, Band I, Stuttgart 1904, s. 382.
Z kosti dolnich konéetin byly nejvice syfilitickou infekci postizeny holenni kosti jako tomu bylo napfi-
klad u levé holenni kosti jedné z mladych Zen.
(Hrob ¢. A 2805, Méstsky hibitov na ulici Malé Nové v Brné, foto: Lumir Trenc¢ansky)

142



Lenka Vargovd, Ladislava Hordé¢kova, Miroslava Men$ikovd - Infekénf choroby a nékteré jejich projevy

(/ﬁ JM —Dca‘ym;fw %’MJ.“'/

Priloha €. 3: Viaz urdeny pro prevoz osob zemielych na choleru. Zhotovil Alois Medlarz, praktikant
stavebniho tfadu. Datoviano v Brné 14. iinora 1832,
UloZeno v Moravském zemském archivu (dile MZK), fond B 14, fasc. 4631, priloha XIII.
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Priloha ¢. 4:  Za cholerové epidemie v roce 1831 prosili obyvatelé Sloupu u Brna o pomoc pred obava-
nou chorobou sedmibolestnou Matku Bozi.
UloZeno v MZK, X-37552, Infektionskrankheiten und ihre Spuren auf Knocheniiberresten
der Briunner Einwohner im 19, Jahrhundert.
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Vybér z publikaci zamétenych na sledovani vyskytu, projevi, piipadné 1éCby jednotlivych

chorob u rozdiln¢ datovanych populaci.
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INTERESTING CASES OF CRANIOSYNOSTOSES IN
OSTEOLOGICAL MATERIAL FROM KRTINY OSSARIUM

VARGOVA L., HORACKOVA L.

Department of Anatomy, Section of Medical Anthropology, Medical Faculty,
Masaryk University, Brno

Abstract

The osteological material from Kfitiny ossarium (13th-18th centuries) contained skeletal remains
of about 1000 individuals. Four cases of premature neurocranium suture obliteration
(craniosynostoses) were found among the skulls. One of them shows typical oxycephaly (tower-
shaped skull). Second skull has affected only the right half. This conspicuously deformed skull is
a typical example of the so-called plagiocephaly. Other two skulls show a premature obliteration of
the sagittal suture and the right half of the lambdoid suture. But these two anomalies have led only
to a slight asymmetry of the skulls. The etiology and classification of craniosynostoses have not
been completely explained so far. Most authors assume it is one of the symptoms of some genetically
conditioned malformations.

INTRODUCTION

The problems of forming cranial sutures have been studied since the days of
Hippocrates. Most authors were especially interested in the morphology of cranial
sutures, mainly in their shape, size and complicated character of their course.
Some recent studies have paid attention to evaluating the degree of obliteration of
individual sections of cranial sutures in dependence on age. Thus the possibility
of determining accurate age from skeletal remains could contribute particularly to
the needs of forensic medicine and anthropology. Due to large individual
variability of the process of obliteration of cranial sutures, there exist great
differences in the results of studies carried out by individual authors. Therefore,
without using other auxiliary methods the determination of accurate age according
to the suture obliteration is only of orientative meaning (Hajnis, Novdk, 1984).

The studying of time course in obliterating cranial sutures is also of practical
meaning for clinical practice. In childhood, it helps in early diagnostics of
craniosynostoses or craniostenoses. The term craniosynostosis usually identifies
states of premature obliteration of suture without signs of oppressing the central
nervous system, while craniostenosis is accompanied with intracranial
hypertension (Bedndr et al., 1984).

In the case of premature coalescence in some cranial suture, the growth of the
skull is slowed down in the vertical direction to the affected suture. Then, various
deformities of the neurocranium are formed by the compensation growth in the
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site of free sutures. The shape of a deformed skull depends on the location of the
affected suture. If there occurs premature obliteration of the sagittal suture, the
growth of the cranium is limited in the lateral direction and only anterio-posterior
dimension is increasing in size. The skull is narrow, long, dolichocephalic and
gains a scaphoid shape - the so-called scaphocephaly. Other situation occurs in the
case of premature coalescence of the coronal suture. Here, the neurocranium
growth is limited in the longitudinal direction, while it is growing normally in the
lateral direction. The head is short, broad, brachycephalic with a wide vaulted
forehead and mostly even with hypertelorism. Such a condition is referred to as
acrobrachycephaly. The most marked deformities of the skull occurs if the sagittal
and coronal sutures are affected simultaneously. The skull growth is limited both
in the longitudinal and lateral directions, it can continue only in the direction of
the least resistance, i. e. against the area of fontanella major. Here, a tower-shaped
skull develops - the so-called oxycephaly or turicephaly. In some cases, the
premature obliteration does not affect a suture in its whole course and thus, it can
have unilateral location. Then, there occurs conspicuous asymmetry of the skull
with flattening on the affected side (ToSovsky, 1976).

MATERIAL AND METHODS

Four cases of premature suture obliteration (craniosynostoses) were discovered at the research
of underground crypt of pilgrimage church at Kftiny (15 km north-east of Brno). Skeletal remains
probably come from a diestablisched churchyard situated around the original Kitiny church
impaired by building a new church in the former half of the 18th century (Opletal, 1962). As the
first mentions of the Kftiny churchyard come from the end of the 13th century and the entrance into
the crypt was closed, as the latest in 1770 , the osteological material can be dated to the end of the
13th up to the former half of the 18th centuries (Senkyrik, 1994). The crypt at Kftiny contained
skeletal remains of at least 975 persons. All the osteological material has been assessed from
paleopathological view, but due to the intactness of the skeletal remains, only 583 skulls could be
studied metrically in details during the medico-anthropological research. Typical male features were
found in 303 skulls, 251 were female and 29 were of children.

Metric and morphoscopic signs were studied according to classic methods by Martin,
Knufmann (1988), age on the basis of the abrasion of the teeth and the obliteration of cranial sutures
by Vallois (1937) in Rosing’s modification (1977). The sex of the skull was determined according
to methods by Borovansky (1936), in long bones of postcranial skeleton by Cerny (1971), in ossa
coxae on the basis of Howels (1965) suggestions. During evaluating osteopathological changes we
used criteria of Steinbock (1976), Ortner and Putschar (1985).

RESULTS

Skull No. 141 (about a 50-year-old man) shows typical oxycephaly (tower-
shaped skull). The skull a has typical conical shape after the premature complete
obliteration of coronal, sagittal, lambdoid, frontosphenoid, parietosphenoid,
temporoparietal and temporosphenoid sutures from both exo-and endo-cranial
sides. The forehead is sheer and high, parietal bones are falling down in a roof-
like form into the median plane. The orbits are high, relatively narrow and very
shallow. The canales optici are symmetrical, of normal size.
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Skull No. 484 (about a 30-40-year-old man) - the premature obliteration has
affected only the right half of the coronal suture, the other sutures are open from
both sides without any exception. The unilateral lesion has resulted in the
conspicuous flattening of os parietale dx. and the right part of the frontal bone
squama (an X-ray picture shows the sinus frontalis is shifted to the left-hand side).
The right side of the occipital bone squama is flattened only slightly. The facies
temporalis alae majoris ossis sphenoidalis sin. is markedly narrow. The facial
skeleton is only slightly asymmetrical, turned to the right. This conspicuously
deformed skull is a typical example of the so-called plagiocephaly.

Skull No. 270 (an adult man) shows a premature obliteration of the sagittal
suture, and skull No. 220 (an adult woman) presents a premature coalescence of
the right half of the lambdoid suture. But these two anomalies have led only to
a slight asymmetry of the skulls.

DISCUSSION AND CONCLUSION

Thus, in the Kitiny osteological material there were found 4 cases of premature
obliteration of cranial sutures, which represents 0. 68 % of the total number of 583
assessable skulls. Such a deformity occured more often in male skulls, namely in
3 cases, while only one female skull was affected. However, the percentage of the
occurrence of this defect in population can be influenced even by the character of
the osteological material in which gracile child skulls are not mostly preserved or
are severely damaged. It is very probable that a number of affected children died
very early without a surgical correction, and could not be involved in the total
amount. The occurrence of craniosynostoses in historical osteological material
can be hard compared with current clinical data based mainly on the cephalometry
and X-ray examinations in early childhood (Hajnis, 1994).

Among metrical and morphoscopical signs of Kitiny skulls, only the presence
of evident deformities of neurocranium shape caused by complete obliteration of
the whole cranial suture or of its section could be considered the basic criterion
for the diagnosis of craniosynostoses. Therefore, we could not determine whether
they were cases of simple craniosynostosis without signs of intracranial
hypertension and/or craniostenoses accompanied with the CNS involvement
(headache, partial or complete blindness, exophtalmus or even subluxation of the
eyebulbs, locomotor retardation and the like). Similarly, genetically conditioned
diseases where craniosynostosis is only one of many symptoms, such as Apert’s,
Pfeiffer’s, Crouzon’s, Carpenter’s syndromes, cannot be distinguished without the
possibility of studying complete skeletons. In most of these relatively rare
syndromes, the study of postcranial skeleton could conspicuously contribute to
a correct diagnosis. Moreover, the etiology of craniosynostoses has not been quite
explained, and their clinical classification is not simple. For example, Cohen
(1976) has described the occurrence of craniosynostoses not only in genetically
conditioned malformations, but even in the syndromes induced by external
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factors, but the etiology has been unknown in a number of cases. In spite of these
drawbacks, a detailed study of morphological deviations of uncorrected
craniosynostoses, rare in adult age, can be of practical meaning for child surgery
even in the attempts at their surgical treatment.

Supported by grant no. 302/96/0236 from the Grant Agency of the Czech Republic.

Vargovd L., Hordckovd L.
ZAJIMAVE PRIPADY KRANIOSYNOSTOZ V KOSTNICOVEM MATERIALU ZE KRTIN

Souhrn

V kosternim materidlu z Kostnice ve Kitinach (13. - 18. stoleti) byly nalezeny kosterni
pozistatky asi 1000 jedinc. Mezi lebkami byly objeveny Ctyfi pfipady pfedCasné obliterace $va
(kraniosynostozy) neurokrania. Jedna z nich je pfikladem typické oxycephalie (v&Zovitd lebka),
druhd s unilaterdlnim postizenim se fadi mezi plagiocephalie. U dvou dalSich lebek byla objevena
pouze lehkd asymetrie v disledku ptfed¢asné obliterace sutura sagittalis a pravé poloviny sutura
lambdoidea. Etiologie a klasifikace kraniosynostoz neni dosud pIng& objasnéna. VEtSina autori se
domnivd, Ze jde pravdépodobné o jeden ze symptomi nékterych geneticky podminénych
malformaci.
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Table |

MEASUREMENTS (in mm) OF THE SKULLS

No. Martin No. Measurement Skull No.

Part 1. NEUROCRANIUM 141 484 270 220
1 1 Maximum length (g-op) 173 167 176 174
2 5 Length of the base (n-ba) 89 94 100 101
37 Length of the foramen magnum 35 34 35 35
4 8 Max. breadth (eu-eu) 144 139 153 145
5 9 Min. frontal diameter (ft-ft) 92 98 102 98
6 10 Max. frontal diameter (co-co) - - 132 127
7 11 Biauricular breadth (au-au) 121 117 138 123
8 12 Max. occipital breadth (ast-ast) - 112 120 -
9 13 Post. breadth of the base (ms-ms) 86 96 104 104

10 14 Min. breadth (it-it) 76 - - 71
I 16 Breadth of the foramen magnum 26 27 27 29
12 17 Basibregmatic height (ba-b) - 126 131 137
1320 Supraauricular height (po-b) - 114 120 126
14 23 Horizontal circumference 499 483 522 504
15 24 Vertical circumference 320 305 311 315
16 26 Median-sag. frontal arch (n-b) - 116 120 125
17 27 Median-sag. parietal arch (b-1) - 111 125 127
18 28 Median-sag. occipit. arch (1-o0) - 114 112 107
19 29 Frontal chord (n-b) - 102 106 109
20 30 Parietal chord (b-1) - 103 111 113
21 31 Occipital chord (1-0) - 90 84 94
22 Cranial capacity (in ccm) Lee-Pearson 1432 B 1533 1455
Part 2. SPLANCHNOCRANIUM
23 40 Facial length (ba-pr) 93 - - 94
24 43 Upper facial breadth (ftm-ftm) 102 - - 101
25 44 Ext. biorbital breadth (ek-ek) 93 - 94
26 45 Jugular breadth (zy-zy) 127 - - 124
27 46 Bimalar breadth (zm-zm) 90 99 - 92
28 48 Upper facial height (n-pr) 70 677 - 65
29 50 Ant. interorbit. breadth (mf-mf) 18 23 - 24
30 51 Mean orbit. breadth (mf-ek) left 38 41 - 37
31 52 Mean orbital height left 35 32 - 32
32 54 Nasal breadth (ap. piriformis) 23 25 - 25
33 55 Nasal height (n-ns) 56 - - 49
34 60 Maxillar length (pr-al) 52 - - 53
35 61 Maxillar breadth (ekm-ekm) - 62 - -
36 62 Palatine length (ol-sta) 45 47 - 44
37 63 Palatine breadth (enm-enm) - 38 - -
38 64 Palatine height - 11 - -
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Table 2

CRANIAL INDICES
No. Martin No. INDEX Skull No.
141 484 270 220
| | | Breadth - length Index 83,2 83,2 86,9 83,3
2 I 2 Height - length Index - 75.4 74,4 78,7
3 1 3 Height - breadth Index (basion) - 90,6 85,6 94,5
4 I 12 Transversal frontal Index - - 77,3 77,2
5 I 13 Transv. frontoparietal Index 63,9 70,5 66,7 67,6
6 I 39 Upper facial Index 77,8 78,0 - 70,6
7 1 42 Orbital Index 92,1 - - 86,5
8 I 48 Nasal Index 41,2 - - 51,0
9 1 58 Palatal Index - 80,9 - -
10 I 71 Transv. craniofacial Index 88,2 - - 85,5
11 1 73 Jugofrontal Index 72,4 - - 79,0
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Scheme of the obliteration of the cranial sutures (by Vallois, 1937, in Résing’s modification, 1977)
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Fig. 3
Skull K 141, norma verticalis

Fig. 4
Skull K 141, norma lateralis dx.
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Fig. 5
Skull K 484, norma verticalis

Fig. 6
Skull K 484, norma frontalis
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Fig. 7
Skull K 270, norma verticalis

Fig. 8
Skull K 220, norma occipitalis
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Souhrn

V roce 1999 byly v ramci zéchranného archeologického vyzkumu na Antoninské ulici v Brné
vyzvednuty kosterni pozistatky vice neZ tisice jedincl. Tento rozséhly osteologicky soubor
pochazel z centrélni ¢4sti byvalého Mé&stského hbitova na Malé Nové, ktery slouZil k pohfbivani
brnénskych obyvatel v letech 1785 aZz 1883. Celd kosterni kolekce byla podrobena detailni
Iékafsko-antropologické analyze za pouzZiti klasickych antropometrickych a morfoskopickych
metod. Paleopatologick4 diagnostika se opirala zejména o makroskopické a rentgenologické zkou-
mani, doplnéné v indikovanych ptipadech histologickym vy3etfenim. V prezentovaném sdéleni
Jsou predloZeny dil&i vysledky paleopatologické studie zamé&fené na sledovani kostnich projevi
hematogennich, metabolickych a endokrinnich chorob. Z mozZnych projevis chudokrevnosti byla
v 10,8 % nalezena cribra orbitalia. Znamky metabolickych chorob byly objeveny pouze na dét-
skych skeletech, v 0,5 % se jednalo o stopy po kfivici a ve dvou ptipadech bylo vysloveno pode-
zfeni na kurdgje. Za dasledek endokrinni poruchy lze povaZovat kostry s frontélni interni hyper-
ostozou, ktera byla diagnostikovana u 5,2 % Zenskych lebek.

Klifova slova: méstsky hibitov 1785 — 1883, cribra orbitalia, rachitis, scorbut, fron-
tdini interni hyperostéza

Summary

In 1999, skeletal remains of over a thousand individuals were excavated on Antoninska Street
in Brno during a preservation archaeological research. This extensive osteological material was
found in the central part of a former city cemetery (Mal4 Nov4) where inhabitants of Brno were
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being buried between 1785 and 1883. The whole skeletal material was submitted to medical and
anthropological analysis using standard anthropometric and morphoscopic methods. Paleopatho-
logical diagnosis was based primarily on standard macroscopic and radiological examination (in
indicated cases histology examination was used). In this study, we present a part of paleopatho-
logical research focused on presence of symptoms of hematological, metabolic and endocrine di-
seases. In 10.8 % of skeletons were found out cribra orbitalia as symptoms of supposed anemia.
Symptoms of metabolic diseases were found out only on the skeletons of children. Traces of ric-
kets were found out in 0.5 %, in two skeletons has been suspected diagnosis of scorbut. Fontal
internal hyperostosis diagnosticed on 5.2 % of female skulls is possible to consider as a result of
endocrine disorder.

Key words: city cemetery 1785 — 1883, cribra orbitalia, rickets, scorbut, frontal inter-
nal hyperostosis

Uvod

V paleopatologickych studiich se s nalezy hematogennich, metabolickych a endo-
krinnich onemocnéni nesetkavdme Zasto, protoZe moZnosti jejich diagnostiky na koster-
nich pozistatcich jsou velmi limitované. Z krevnich chorob je mozno prokazat projevy
anemi, u nichZ jsou abnormality v po&tu, stavb& &i Zivotnosti dervenych krvinek kom-
penzovany nadmémou krvetvorbou, ktera se projevi hyperplazii Gervené kostni diené
a tim i zmnoZenim houbovité kostni tkan&. U metabolickych kostnich chorob 1ze diag-
nostikovat pouze pfipady s vyraznymi deformitami skeletu. V exhumovanych kostech
nelze totiZ stanovit pfesné zastoupeni vépniku a fosforu (hlavniho kritéria pro poruchy
tvorby a redukce kostni hmoty), nebot’ vlivem piidnich podminek jsou mineralni latky
vice & méné z kosti vyluhovany. Problematické je i rozpoznani endokrinnich chorob,
které vznikaji na zdkladé nadm&mé nebo naopak nedostateéné tvorby hormonii. Na
kostech je mozno prokazat pouze ty zmény, které vedly k ovlivnéni ristu nebo metabo-
lismu kostni tkén€. Na studovaném kosternim souboru byly nalezeny projevy vsech tii
skupin onemocnéni (krevnich, metabolickych i endokrinnich), aviak jejich frekvence
nebyla vysoka.

Material

Brnénsky kosterni soubor reprezentuje pozistatky typického mé&stského obyvatelstva
z konce 18. a z 19. stoleti. Pochazi z centralni &4sti zruSeného M&stského hibitova na
Malé Nové (dnesni Antoninské ulici) v Brng, ktery slouZil v letech1785 — 1883 k po-
hibivani zemielych z brnénskych farnosti u sv. Jakuba, sv. Petra, sv. Jana, sv. Magdaleny
a sv. Toméa3e (Flodrova, 1992).

Ve 354 hrobech byly nalezeny kosterni pozistatky nejméné& 1083 jedinci, z nichz
bylo 663 dospélych a 420 dé&ti. Z koster dospé&lych néleZelo 238 muzim, 208 Zenam a
u 217 se pohlavi spolehlivé nedalo stanovit. Hrobové jamy byly vétdinou vyuZivany
k pohibivani opakovang, poet osob v nich uloZenych byl riizny a ligil se zpravidla i stu-
pefi zachovalosti jednotlivych koster nebo jejich &asti (Merta, 1999).
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Metody

Paleopatologicka diagnostika se opirala o standardni antropologickou analyzu kos-
ternich pozistatkii za pomoci klasickych morfoskopickych a antropometrickych metod,
jejichZ vycet je uveden v pracich Martina a Sallera (1957), Knussmanna (1988) nebo
Stloukala et al. (1999). Paleopatologické nalezy byly posuzovany prevazng podle kritérii
Steinbocka (1976), Ortnera (2003), Vyhnénka et al. (1988), Aufderheideho a Rodriguez-
Martina (1998), Hora¢kové, Strouhala a Vargové (2004).

Zékladnimi vySetfovacimi metodami paleopatologické diagnostiky bylo pfedeviim
detailni makroskopické a réntgenologické zkoumani doplnéné v indikovanych pfipadech
histologickym vy3etfenim.

Vysledky a diskuse

Z krevnich chorob se na skeletu projevuji zejména znamky anémii. V soudasnosti se
fada paleopatologh (naptiklad Moseley, 1963) ptiklani k nézoru, 7e jednim z projevii
sideropenické anémie jsou porotické zmény na stropu o¢nice, které jsou oznaované jako
cribra orbitalia, ptipadné také usura orbitae (Meller-Christensen et al., 1963) nebo hyper-
ostosis spongiosa orbitae (Hengen, 1971). Jedn4 se o kostni destrukei a kostni novotvor-
bu v pfedni €asti stropu o¢nice ve form& malych okrskii s pérovitou & houbovitou struk-
turou. Hypertrofovana diploe totiZ tla¢i smérem do o&nice tenkou kortikalni vrstvu jejtho
stropu a do ni vystupuje pfebytek spongiézni kosti. Podle morfologického vzhledu mohou
byt léze na stropu ofnice zafazeny do tfi zakladnich typi, predstavujicich jejich odligné
stupné vyvoje: poroticky, kribroticky a trabekularni typ (Horatkova, 2004).

Ve studovaném osteologickém souboru byla cribra orbitalia nalezena u 10,8 % hod-
notitelnych lebek (n = 186). Vice neZ polovina z nich pattila détem, a to zejména v&kové
kategorie infans 1. Ve v&tSin€ pFipadi se cribra orbitalia vyskytovala soudasné v obou
otnicich a méla podobu drobnych perforaci (poroticky typ — 80 %), méné &asto se jedna-
lo 0 rozméméjsi a potetn&jdi otwiirky (kribroticky typ — 10 %) nebo o okrsek hypertrofické
obnaZené spongiézy (trabekulamni typ — 10 %). P¥i srovnéani ziskanych vysledki s obdob-
nymi kosternimi soubory je tfeba zdiiraznit, 7e frekvence cribra orbitalia v jednotlivych
populacich byva zpravidla o néco vy33i (okolo 20 %). Mensi poget nélezii u zkoumanych
skeletii ze hibitova na Malé Nové nejspise souvisi s jejich ¥patnou zachovalosti. V&tiina
Zenskych lebek, u nichZ byva pravé &etnost cribra orbitalia vysokd, méla totiz silng
poskozené splanchnokranium, tak?e se o¢nice daly hodnotit pouze u 32 z nich. Ne-
dostate¢né mnoZstvi zachovalych gracilnich Zenskych lebek je s nejvatsi pravdépodob-
nosti také pfi¢inou toho, Ze byla cribra orbitalia v naSem souboru nalezena ve vét3im
po¢tu u muZi. Jsme pfesvéd&eni, Ze nelze hledat pficinu celkového meniiho vyskytu
cribra orbitalia na ndmi zkoumanych poziistatcich v lepsi stravé (bohaté na Zelezo)
brménského obyvatelstva. Naopak, koncem 18. a v 19. stoleti vznikaly v Brn& textilni
manufaktury a vétdinu brné&nskych obyvatel predstavovali d&lnici, kteF Zili v socialné
nepfiznivych podminkach.

Z metabolickych nemoci, které postihuji kosterni systém, byly na dvou détskych ske-
letech nalezeny zndmky kfivice. Toto onemocnéni je nejéast&ji zpiisobeno nedostatkem
vitaminu D, ktery je diileZity pro dostatené vstfebavani vapniku z potravy. SniZena hla-
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dina kalcia v krvi zplsobuje prostfednictvim parathormonu pfistitnych Zlaz uvolfiovani
vapniku a fosforu z kosti. To mé za nésledek jak poruchu enchondralni osifikace z ne-
dostatku anorganickych latek v mezibun&&né hmoté, tak i slabnuti plivodné normalng
vytvofené kostni tkan€. Koneénym vysledkem je silny tbytek pevnosti kostry a na tomto
zéklad¥ vznikaji jeji tézké deformity jiZ pfi fyziologické zat€Zi (Kutilek, 2002).

U studovaného kosterniho souboru mély projevy kfivice u obou ptipadi (dité 2,5 az
3 leté — hrob A 848 a asi 6 leté — hrob A 1857, obr. 1) typické rachitické zmény na dlou-
hych kostech konéetin v podobé kyjovitého rozdifeni jejich metafyzarnich konci (tak-
zvané Marfanovo znameni) a vyrazného prohnuti stfednich &asti diafyz. Z celé sledo-
vané osteologické kolekce (celkem 440 détskych skelett) predstavuji dvé postizené kos-
try necelé 0,5 %, coz pokladdme za pomé&mé nizkou frekvenci. Welch et al. (2000) totiz
ve své praci upozoriiuji, Zze koncem 19. stoleti byly pozorovany zndmky kfivice v pri-
myslovych oblastech rozvinutych zemi az u 80 % d&ti ve véku do dvou let. V tomto
obdobi také Brno se svymi textilnimi tovarnami patfilo mezi nejvyspélejsi primyslova
mésta rakouské monarchie. D4 se proto pfedpokladat, Ze frekvence kiivice mezi brmén-
skymi détmi mohla byt také pomé&me vysoka. Za hlavni pti¢iny nizkého vyskytu kiivice
na détskych skeletech ze hibitova na Malé Nové povazujeme pfedeviim 3patnou
zachovalost kosternich pozistatkl. Z détskych koster vétdinou zistaly zachovény pouze
v&t3i & men3i fragmenty plochych kosti lebek a &asti diafyz dlouhych kosti. Nebylo pak
zpravidla moZno v jednotlivych ptipadech zjistit fadu dileZitych rachitickych symp-
tom, jako je napfiklad étythranny tvar lebky, rachiticky riiZzenec v oblasti sternokostal-
nich spojeni, skoliéza, deformace panve. MoZnym projevem kiivice mohla byt také
hypoplazie zubni skloviny, kter4 byla ve studovaném kosternim souboru nalezena v dal-
Sich péti p¥ipadech (u tfi dospélych a dvou mladistvych jedinci).

Obr. 1 Vyrazné prohnuti diafyz dlouhych kosti koncetin jako jeden z pro-
jevu kfivice (asi 6 leté dit&, hrob A 1857). Foto: Ladislava Horafkova.

Z jinych metabolickych chorob byly na studovanych kosternich poziistatcich nalezeny
moimé projevy kurd&ji (skorbutu). Tato nemoc je zpiisobena nedostatkem vitaminu C,
ktery je nezbytny pro syntézu kolagenu. Projevuje se poruchou enchondralni osifikace,
krvacenim do svald, podkoZi a z dasni. Na skeletech je typicky zejména vyskyt zosifiko-
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vanych subperiostalnich hematomii, mohou byt ptitomny i zlomeniny, pfipadné je na kos-
tochondrélnich spojenich vytvofen skorbuticky Zeberni riZenec. PHi paleopatologické
analyze kosternich pozistatkd z Malé Nové byly mozné znamky skorbutu zjistény na dvou
détskych skeletech. V prvnim ptipadé byly pozorovany na kostfe 4 — 5 letého ditéte (hrob
¢. A 867), kde na povrchu nekterych kosti (pravych Zeber, levé lopatky, levé panevni kosti
i pravé tibie) byly nalezeny riizn& rozsahlé okrsky novotvorené kostni tkang. Podobny
ndlez byl zaznamendn i na fragmentech diafyz femurti 1 — 1,5 letého dit&te z hrobu &, A
829. Hlub3f struktury kosti nevykazovaly z4dné zme&ny. Vzhledem k tomu, Ze pfi diag-
nostice kurdgji nelze zatim pouzit dokonalejii vy3etfovaci postup nez je makroskopické
zkoumani, zistévaji pfipady kurdgji ze sledované osteologické kolekce pouze suspektni-
mi nalezy (obr. 2). Také v jinych paleopatologickych studiich jsou kurd&je diagnos-
tikovany zcela vyjimetné, predpokladdme proto, Ze jednotlivé ptipady nejsou rozpo-
znany. Literarni prameny dokladaji existenci kurdé&ji v Bmé v 19. stoleti mezi v&zni v oba-
vané trestnici na hradé Spilberku. Jak uvadi zpréva z roku 1876, doporugil vézeiisky lékar
podavat pii 1é¢bé kurd&ji trestanciim kyselé zeli (Nopp, 1926).

Obr. 2 Rozsahl¢ jemné platy novotvofené kostni tkané na povrchu frag-
mentd obou détskych femuri; u skorbutu vznikaji podobné Gtvary kalci-
fikaci subperiostalnich hematomi (1 — 1,5 leté dit&, hrob A 829). Foto:
Ladislava Hora¢kova.

Dal3i skupina chorob, u niZ je diagnostika na kosternich poziistatcich problematick4,
zahrnuje endokrinni osteopatie. Za projevy hormonalni poruchy na kostech bylo mozno
poklédat nélezy hrbolovitych kostnich formaci na vnitini laminé& Supiny Kkosti &elni, které
jsou oznatovény terminem frontalni interni hyperost6za (hyperostosis cranialis interna).
Tento nélez je nejéastéji pokladan za jeden z projevii Morgagniova-Morelova-Stewar-
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tova syndromu (zplsobeného pravdépodobn& poruchou produkce hormonii hypofyzy),
ale miZe byt zaptitinén i jinymi chorobami (naptiklad hypofyzirnim nanismem). Ve stu-
dované osteologické kolekci byly objeveny ¢&tyfi pfipady frontain{ interni hyperost6zy,
coZ pfedstavuje 5,2 % (ze 191 hodnotitelnych lebek). Ve viech pfipadech byla hyperos-
toticka loZiska lokalizovéna symetricky na obou strandch vnitini plochy Supiny kosti
Celni a pfesahovala vé&ntity Sev (obr. 3). Postizeny byly vyhradn& lebky Zen v&kovych
kategorii maturus a senilis (v&k doZiti byl nad 50 let). Viechna uvedena fakta odpovida-
ji nélezim u Morgagniova-Morelova-Stewartova syndromu, ktery se vyskytuje hlavng
u Zen a manifestuje se zpravidla kolem menopauzy. Klinicky se projevuje otylosti, trva-
lymi bolestmi hlavy, hirsutismem, zdvratémi, hypogonadismem a hlavn& psychoneu-
rotickymi obtiZemi od poruch paméti aZ k t&zkym depresim. Paleopatologické nalezy se
stopami tohoto onemocnéni pochazeji z fady mist, naptiklad ze staroslovanského pohte-
bisté v Mikulicich (Stloukal a Vyhnanek, 1976), na lebce slovanské zeny z Olomouce-
Nemilan (Vargova et al., 2002). Z vyznamnych historickych osobnosti byla interni fron-
talni hyperostéza nalezena napfiklad u knézny Ludmily (VIZek, 1995) a u Alzbéty Thur-
zové — manZelky palatina Juraje Thurzy (Thurzo et al., 2002).

%

Obr. 3 Potinajici frontdlni interni hyperostoza s typickymi hrbolovitymi
kostnimi formacemi na vnitini laminé& Supiny kosti &elni (2ena, maturus I,
hrob A 8035). Foto: Ladislava Horakova.

Zavér

Studium projevi krevnich, metabolickych a endokrinnich onemocné&ni na kosternich
pozistatcich z byvalého Mé&stského hibitova na Malé Nové je ptispévkem pro vytvofeni
uceleného pohledu na zdravotni stav brnénského obyvatelstva v druhé poloving 18. a
v prib&hu 19. stoleti.
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THE STUDY OF INFLAMMATORY DISEASES IN OSSEOUS
MATERIAL FROM EARLY MODERN - ERA MORAVIAN
LOCALITIES

VARGOVA L., HORACKOVA L.

Department of Anatomy, Faculty of Medicine, Masaryk University, Brno

Abstract

Recently, the authors studied a group of paleopathological findings - inflammatory lesions - from
three Moravian localities (Czech Republic). Skeletons of individuals who lived in the period from the
late 13th to the 18th centuries were examined macroscopically, radiographically, histologically and
some indicated bone samples were submitted to detection of M. tuberculosis DNA. Bones of the
postcranial skeleton, particularly the long bones of extremities, showed most often non-specific
inflammation of post-traumatic purulent osteomyelitis. Most of the specific inflammatory processes
on the skulls had typical signs of syphilis. In one case, leprous disease could not be eliminated.
Tuberculosis was diagnosed in three cases of specific inflammations. The diagnosis was supported
by DNA detection specific for Mycobacterium tuberculosis by means of the PCR method.

Key words
paleopathology, osteomyelitis, syphilis, tuberculosis, leprosy

INTRODUCTION

Inflammation is usually defined as a stable type of defensive and reparative
response of an organism to the disturbed inner balance caused by a harmful
substance (/). For paleopathological research, it is most suitable to divide bone
inflammations into acute and chronic (2), in which the lenght of duration is
evaluated according to the presence or absence of signs of reparative processes, and
then into specific and non-specific according to the type of the organism’s response
to a pathogenic agent. Specific inflammations are characterised by the rise of
peculiar structures of a proliferative component. This group involves particularly
syphilis, leprosy and tuberculosis. The present study is one of complex research
approaches to paleopathological findings in our territory.

MATERIAL AND METHODS

Osteological materials from the Kftiny Ossuary (Moravia, 15 km north-east of Brno), Church
of the Elevation of the Cross in Jihlava and St.Peter and Paul’s Cathedral in Brno have recently been
investigated at the Department of Medical Anthropology of the Institute of Anatomy - Medical
Faculty, Masaryk University.
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The osteological materials mostly involved isolated bones from fillings above graves and/or from
ossarium; graves provided only a smaller part. Skeletons of individuals who lived in the period from
the late 13" to the 18" centuries were examined macroscopically, radiographically, histologically
and some indicated bone samples were submitted to the detection of M. tuberculosis DNA, using
the PCR method (3).

RESULTS

Pyogenic osteomyelitis characterised by the presence of pyogenic cavities and
fistulas was the most frequent finding of non-specific inflammation in bones.
Inflammatory changes on the femur of an adult woman. can be presented as
a typical example of non-specific bone inflammation. In this case (Fig. /), on the

Fig. 1
An osteomyelitic process (with sequester), arthritis and ankylosis of the left knee joint
(dorsomedial view). Ossarium Kitiny, 13th -18th centuries
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medial side of the distal end of the left femur there is an orifice into the interior
of the bone. A fragment of compact bone (sequester) of the medial side is wedged
inside. The whole distal end of the femur is changed by a purulent osteomyelitic
process, arthritis and resulting ankylosis in the area of the knee joint. Basis
patellae fused with both condyles of the femur. On the whole uneven surface of
the lesion, there is a number of big fistulae.

Specific inflammations most often involved findings with traces of syphilitic
infection. An example of syphilitic cranial affection can be the skull (Fig. 2) K 303
in which both nasal bones are deformed into a triangular plate. It is apparent that,
as aresult of a deep depression in the internasal suture, the nasal part had a typical
saddle shape. Inflammatory changes affected almost the whole nasal cavity. On
the flat bones of the skull, no other pathological changes were found by either
macroscopical or X-ray examination. Because of the character of bone material

Fig. 2
The skull K 303 with a destruction of the nasal cavity. Ossarium Kftiny, 13th -18th centuries
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when only isolated bones were available, the diagnosis of a syphilitic infection in
the postcranial skeleton was of even greater problems. All findings of more
extensive chronic periostitis and osteomyelitis affecting crural bones were
considered the cases of possible syphilis. Diagnosis was easier, for example, in
one of the baroque graves in St. Peter and Paul’s Cathedral (Fig. 3). Here, the bone
remains of a man of senile category showed striking inflammatory changes in
both tibiae and the right fibula. The whole diaphyses were thickened and their
surfaces were markedly rugged with many small openings. In some cases,
differentiation diagnosis between two inflammations was even more difficult. For
example, the skull of a 20-30 year-old woman showed large inflammatory
changes in the nasal cavity. The loss of incisives with damage to the processus
alveolares maxillarum and the ossa incisiva were the decisive criterion for making
a probable diagnosis of leprosy. Any bone in the body can be affected by another
specific inflammation - tuberculosis. Lesions are most often located in the thorax
and lumbar sections of the spine, and hip and knee joints.

In another adult individual, four caudal thoracic vertebrae (T8-11,) were
affected by typical changes caused by tuberculosis. After destruction of the
anterior side, the bodies of the vertebrae gained a cuneiform shape merging in one
kyfotic bent - gibbus (Fig. 4). The diagnosis of a tuberculous process was
confirmed by X-rays, histology and, above all, by the PCR method.

DISCUSSION

The bone material studied shown traces of non-specific as well as specific
infections. Non-specific lesions usually had the character of post-traumatic
purulent osteomyelitis. Specific inflammations in the bones studied most
frequently involved manifestations of tercial stage syphilis, leprosy and
tuberculous disease. In our territory, Vicek (4) has confirmed the existence of
findings with syphilitic changes in bones in the osteological material from the
ossarium in Mélnik and Hradek u Znojma and, particularly, in bone remains from
a modern-era burial ground in Prague.

Although leprosy is the most frequently discussed disease in the literature
relevant to our studies, we did not make any findings of leprosy in the bone
materials involved in the anthropological and paleopathological studies of our
territory. Contagious tuberculosis has affected human populations since the
neolithic period in spite of the existence of effective medication. Our
anthropological literature has described a number of tuberculous bone lesions
coming from the early Middle Ages (5, 6, 7).

CONCLUSIONS

1. In the St. Peter and Paul’s Cathedral, the bone remains of about 500 individuals
were studied. Non-specific inflammatory processes showed post-traumatic
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Fig. 3
X-ray of tibiae and right fibula with large periostitis.16th - 18th centuries. St.Peter and
Paul’s Cathedral, Brno.

complications, such as pyogenous osteomyelitis, and were present in 28,6% of
all fractures. Typical signs of specific inflammations were found in 5 cases. All
of them were diagnosed as a syphilitic processes.

. The Kitiny ossarium contained bone remains of at least 975 persons. Of all
pathological cases, traces of inflammatory diseases were found in 33% of
them. A strikingly higher percentage of these findings occurred in men than in
women (23.2% against 4.7% ).
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Fig. 4
X-ray with well visible destruction and wedged shapes of vertebral bodies. Ossarium Kitiny,
13th -18th centuries.

3. The Jihlava bone collection involved only five skeletons, pathological changes
were revealed in two of them, one of which was an inflammatory lesion.
Our study gives deatiled characteristics of morphological manifestations of
infectious diseases in the skeleton that are not met in present medicine in the
era of antibiotics. Due to increasing migration of inhabitants in recent decade
and due to increased incidence of some infectious diseases, e.g. tuberculosis
and syphilis, facing the manifestation of inflammation in bones again in
nowadays populations cannot be excluded.

Vargovd L., Hordckovd L.

STUDIE ZANETLIVYCH ONEMOCNENI NA KOSTERNIM MATERIALU
Z NOVOVEKYCH MORAVSKYCH LOKALIT

Souhrn

Byly prostudoviny kosterni pozistatky ze tfi moravskych lokalit datované do 13. - 18. stoleti.
Pro paleopatologicky vyzkum bylo pouZito makroskopické, rentgenologické a histologické
vySetieni. V indikovanych pfipadech byla pouZita detekce DNA M. tuberculosis pomoci metody
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PCR . Z nespecifickych zanétii byla nejCast&jdim nilezem posttraumatickd pyogenni osteomyelitis.
U specifickych zanéta byly nejfrekventovanéjsi typické projevy tercidlniho stadia syphilis, a to jak
na lebkéch, tak i na kostech postkranidlniho skeletu. U jedné z lebek nebylo moZno vyloudit
onemocnéni leprou. Diagnéza tuberkul6zy byla stanovena ve tfech piipadech specifickych zang&ta
a byla potvrzena pfitomnosti fragmenti DNA M. tuberculosis.

~N N W B

. Whndnek L. Die pathologischen Befun
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ABSTRACT

Two Unusual Benign Tumours in
Skulls from the Ossuary at Krtiny
(Czech Republic)

EUGEN STROUHAL,' LUBOS VHYNANEK 2 LADISLAVA HORACKOVA,?
LENKA BENESOVA® AND ALENA NEMECKOVA*

UInstitute for the History of Medicine, 1st Medical Faculty, Charles University Prague,
Katerinska 32, 12108 Prague 2, Czech Republic; 2Radiodiagnostic Clinics, 1st Medical
Faculty, Charles University Prague, Czech Republic; 3Institute of Anatomy, Medical
Faculty, Masaryk University Brno, Czech Republic; and ‘Institute of Histology and
Embryology, Medical Faculty, Charles University Plzen, Czech Republic

Among 554 skulls of adult individuals from the ossuary at Kitiny, Moravia (late thirteenth
to the mid-eighteenth century AD), three (0.54 per cent) showed evidence of malignant
tumours and two others (0.36 per cent) had changes suggestive of unusual benign
tumours, which are described in the present article.

The calvarium of a 20-25-year-old female has two osteoplastic overgrowths in the region of
the left tuber parietale and in the left lateral part of the frontal bone. A macroscopic section
showed a porotic structure with regularily arranged trabeculae. This was confirmed by
radiographic examination, which detected two similar smaller shadows, and by histology and
scanning electron microscopy, which showed the non-lamellar, unevenly calcified structure of
these curious multiple osteomatous formations (osteomas, hyperostosis).

A calvarium of a 40-50-year-old male showed a horseshoe-shaped excavation in the
posterior part of the processi palatini of the maxilla, with destruction of the lower half of the
nasal septum and the paramedial structures of the nasal cavity. These defects were well
delimited macroscopically, radiographically and histologically, and seemed to be the result of
pressure atrophy, perhaps from a slow growing benign tumour such as a fibroma or
angiofibroma.

Key words: ossuary; Moravia; late middle and early modern age; benign tumours

Introduction

church built by Giovani Santini in the second
half of the eighteenth century.!

The remains have been found recently, in the
ossuary at Kitiny (Moravia, 15km northeast of
Brno), of people who lived in the period from
the late thirteenth to the mid-eighteenth
century. They were the remains not only of
the local inhabitants of that small village, but
also of pilgrims and hermits coming to venerate
the miraculous statue of St Mary or to live in
seclusion in the nearby valley. Originally they
were buried in a local cemetery, from which
their remains were most probably transferred
into an ossuary in the crypt of the baroque

CCC 1047-482X/96/030289-11
© 1996 by John Wiley & Sons, Ltd.

Material and methods

Among 554 adult skulls, three (0.54 per cent)
were afflicted by malignant tumours.! Many
showed evidence of other pathology, among
which we detected two (0.36 per cent), unusual
cases of non-malignant tumours, which are the
subject of the present paper.

The tumours were examined macroscopically,
radiographically, histologically and by scanning
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electron microscopy (SEM), thus allowing a
differential diagnosis to be established.

Results
Skull K 190

Morphometric features
This skull, of a female aged 20-25 years, was
well preserved; the calvarium was relatively

E. Stroubal et al.

heavy, with poorly developed muscular relief
(Figures 1 and 2). A zone of green staining is
apparent in the left dorsal quarter of the frontal
scale and on the laterocaudal part of the right
parietal bone (maximum breadth 46 mm). Both
parietal bones are sharply bent in their dorsal
thirds, resulting in a flattened, high and almost
perpendicular occupit. Its outline is modified by
the presence of a large tumour in the area of the
left tuber parietal.

Figures 1 and 2. Skull K190, in left lateral and occipital view.



Unusual Benign Tumours

All cranial sutures are open. The incisors, left
canine and first right premolar were lost post-
mortem, but all the other permanent teeth are in
situ and with grade 3 attrition in a modified
Brothwell's scheme.23

Palaeopathological findings

(i) In the region of the left tuber parietal there
is a prominent, rounded osteoplastic
structure with a smooth surface (diameter
of 72mm, maximum thickness of 22 mm,
maximum prominence above surrounding
bone of 18mm; Figures 1 and 2).
Originally it was covered by a compact
layer of bone which on its edges was lifted
up by the growth of the structure. In places
where this thinned layer has been peeled off
by secondary damage, the regular, finely
porotic structure of the mass is visible.

(ii) A smaller structure of the same character is
located in the left lateral part of the frontal
bone between the pterion and the
zygomaticofrontal suture (Figure 3). It also
has a circular outline (diameter of 32 mm,
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maximum prominence above surrounding
bone of 10mm). The surface of the tumour
has a covering of thinned compact bone,
except for a small area (16mm A-P, 8 mm
vertically) at the apex, and another one
10 mm beneath this above the sphenofrontal
suture (18 mm A—P, 7mm vertically) where
it has been peeled off.

Standard radiographs

The pathological structure on the left parietal
bone is confluently homogeneous and compact
(Figure 4). The external lamina continues on its
surface but disappears towards the apex. No
pathological changes can be detected in the
vicinity of the mass. In the region of the
zygomatic process of the left frontal a compact
opacity without sharp limit can be discerned in
the place of the macroscopically visible bulge.
On Figure 4 two other tiny circular shadows can
be detected between the two prominences
described. One is situated more frontally
(diameter of 4mm), the other more occipitally

Figure 3. Small prominence in the left lateral part of the frontal bone.
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Figure 4. Lateral radiograph of apparent parietal prominence.

Figure 5. Oblique posterior CT section showing the greatest extent of the parietal prominence.



Unusual Benign Tumours

(diameter of 8 mm). They possibly represent the
early stages of similar tumours.

Computerized tomography (CT) scan

Scans of the large tumour on the left parietal
bone show that it has normal bone structure with
a homogeneous density (Figure 5). Shadows of
both external and internal laminae diverge from
the edge of the formation towards its vertex, on
which the external lamina is missing, whereas the
internal lamina is normal except for a short

Figure 6. Vertical section across the parietal prominence
showing regular trabecular structure (magnifications 25 x ).
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section behind an artificial fissure in the formation
caused by removal of a section.

Radiological conclusions

(i) There is no structural reaction in the vicinity
of the large tumour, or any of the smaller
tumours.

(ii) None of

intracranially.

All are composed completely of bone tissue.

They do not show any destructive tendency.

the tumours had spread

(iii)
(iv)

Histology

A vertical section across the large tumour
showed the presence of regular trabecular bone
(Figure 6).

Stained sections of the trabeculae showed
their non-lamellar character and uneven calcifi-

Figure 7. Trabeculae showing slightly calcified area (asterisk)
and osteocyte lacunae (V) (magnification 160 x ).
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Figure 8. Surface of trabeculae with secondary damage (V) (magnification 80 x ).

cation, with areas of softer, partly disintegrating
tissue (Figure 7). On the surface of the
trabecula stained with toluidine blue no rem-
nants of osteoblastic activity could be found.
The surface of some trabeculae was secondarily
damaged but the osteocyte lacunae had been
preserved (Figure 7).

Scanning electron microscopy

The trabeculae of the large tumour had a
regular pattern, normal thickness and were
normal in number, although some had sustained
secondary damage (Figure 8). At large
magnification the well-preserved trabeculae
could be seen to be covered by osteocyte
lacunae.

Conclusion

Multiple osteomatous formations (osteomas,
hyperostosis) of the left bones of the calva. In the
differential diagnosis, fibrotic dysplasia was taken
into consideration.

Figure 9. Skull K281 in basal view.
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Skull K281

Morphometric features

The well-preserved, heavy, robust skull of a
male of 40-50 years with well-developed muscle
markings (Figure 9).

Only the right premolars and first and second
molars had been preserved. The attrition was
grade 6 of the modified Brothwell's scheme 23
The cranial sutures were open outside and inside.

Palaeopathological findings

The most obvious pathological change is the
horseshoe-shaped excavation in the posterior
parts of both palatine processes of the maxilla,
with its concavity orientated posteriorly (Figure
9). The defect is not fully symmetrical, being
deeper, and more curved on the right side, and
shallower and less curved on the left side. In the
midline, the most anterior point of the excavation
reaches to a point about 22 mm posterior to the
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foramen incisivum. At its posterior end, the
defect has a maximum breadth of 25mm.
During the formation of the defect in its
anterior direction, both ossa palatina were
destroyed. Macroscopically the defect is
smooth-edged with no signs of invasion.

Most probably the same pathological process
also destroyed the lower half of the nasal septum
(lamina perpendicularis ossis ethmoidalis with the
anterior and lower edges of the vomer; Figure 10).
In the medium part of the lower edge of the
vomer an oval depression elongated anteriorly
(12 mm A-P, 4 mm transverse) is the remains of
the original cavity inside it. From the lower edge
of the septum nasi only bone islets on the crista
nasalis maxillae were spared. The upper edge of
the nasal spine was also damaged, but this may
have been caused by a post-mortem influence.
The pathological process also involved the
destruction of the paramedial structures in the

Figure 10. Close-up of damaged structures in the nasal cavity.
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Figure 11. Axial radiograph showing defects in the nasal cavity.

Figure 12. CT section showing increased density of the edges of lesion in the bony palate.

E. Stroubal et al.
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nasal cavity. Thus only the upper edges of the
medium turbinates, contiguous with the bullae
ethmoideae, survived (Figure 10). A fissure on
the surface of the left bulla ethmoidea may also
have been caused by the process. About two-
thirds of the left lower turbinate is missing as
the result of destruction by the same cause and
their edges are smooth and thinned. The right
turbinate is intact.

Most probably the destruction of the osseous
structures in the hard palate and the nasal cavity
was caused by one and the same process, a slowly
growing solid soft tissue tumour, tough enough to
exert long-lasting pressure on the neighbouring
tissues, both soft and osseous. It developed in the
middle part of the oral, or nasal, or nasopharyn-
geal regions.

297

Standard radiograms

The defects in the hard palate and in the
structures of the nasal cavity are smooth and well
delimited and show no signs of propagation into
the vicinity, and they have produced no osseous
reaction (Figure 11).

Computerized tomography (CT) scans

In some horizontal sections the structures of
the nasal cavity have nearly disappeared. In the
maxilla, the edges of the defect are seen to be
sclerotic (Figure 12).

Histology

The trabeculae showed partially preserved
lamellar structure and a smooth surface, except
where secondary damage was present. In the

Figure 13. Trabecula with osteocyte lacunae (V) and cellular remnants on surface (asterisk) (magnification 160 x ).
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Figure 14. SEM picture showing hypertrophied, densely packed trabeculae with remnants of osteoblasts (magnification 20 x ).

trabeculae some lacunae for osteocytes were
found (Figure 13). In semi-thick sections
stained with toluidine blue, cellular remnants
could be seen on the surface of the trabeculae
(Figure 13) while osteoclast lacunae were not
detected.

Scanning electron microscopy

Hypertrophied and densely packed spongiotic
trabeculae are apparent, with remnants of cells
(osteoblasts) on their surface in places (Figure 14).

Conclusion

The pathological changes were the result of a
benign soft tissue tumour with no invasive
features; the destruction of the palate and nasal
cavity was caused by pressure atrophy. A fibroma
or angiofibroma should enter into the differential
diagnosis.

Discussion

In considering the differential diagnostics of our
first case (K 190) we may quote the great osseous

mass that fully occupied the right half of the
maxilla of a 22-25-year-old female from pre-
Columbian Chile.* The mass was composed of
dense, sagittally oriented spicules which firmly
adhered to the remnants of the original bone.
Radiographically there was a heterogeneous
radio-opaque  dotting with frayed edges.
Histologically there was dense lamellar bone
with a normal number of osteocyte lacunae
combined with immature woven bone. No signs
of invasive growth were observed. The process
had obviously lasted for a long time, but it
completely changed the appearance of the girl,
destroyed her vision and, ultimately —due to
nutritional problems—finished her life, in spite
of being 'benign’. The authors believed that this
was a case of fibrotic dysplasia or of an ossifying
fibroma.

A find similar to our first case was described in
a skull from Stebbach (Wiirtemberg, Germany)
dated to the eighth to fourteenth centuries,
which belonged to a 20-30-year-old female.’
Both parietals bulged 1-2 mm outside, whereas
the lamina interna was depressed with no signs of
erosion, which excluded a malign process. In
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other regions the cranial vault was thinned up to
1 mm, with atrophy of the diploe. The author
recalled another case in a Palaeolithic skull from
Vogelherdshohle (Stetten 11).6

As an analogy of our second case (K281) we
can quote the skeleton of a male, who died aged
over 30 or even 50 years, from a grave near
Viborg Cathedral (Jutland, Denmark), dated most
probably to the seventeen to eighteenth centuries
AD.” The lower half of the upper face was, except
for the frontal part of the maxilla with incisors
and right canine and first premolar, almost totally
destroyed by a slowly growing benign tumour
that originated, according to Boldsen and
Persson, in the nasal cavity or on the palate.
After dismissing specific infections (leprosy and
treponematoses), they considered the lesions to
be a benign neoplasm, which had started in the
soft tissue in childhood. The individual affected
must have been dependent on his fellow men for
feeding and care for several decades.

A similar case comes from Slagslunde,
Frederiksborg, Denmark, with a probable
Neolithic date.® In the face of this male adult
skeleton a large smooth, but sharply delimited,
circular cavity (6 cm in diameter) had developed,
destroying the facial skeleton from the right side
of the piriform aperture to the lateral part of the
left zygomatic bone and from the upper edge of
the left nasal bone to the upper limit of the left
processus alveolaris maxillae. As in our second
case, the palatine processes of the maxilla was
destroyed, leaving a horeshoe-shaped defect, but
the defect reached further anteriorly, to within a
few millimetres posterior of the foramen incisi-
vum. In this case practically all the structures of
the nasal cavity had been destroyed. The tumour
also involved the base of the skull towards the
spheno-occipital synchondrosis, and exerted
pressure on the left eyeball, which may have
affected the sight of the afflicted male. According
to Bennike the tumour was benign, starting in the
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nasopharyngeal region, and it grew asymetrically,
more towards the left side.

The two cases described here add to the number
of these unusual cases, which in spite of being
biologically benign, may have caused long-lasting
troubles to those who were affected by them.
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Abstract.

Krtiny is an ancient pilgrimage site in the Moravian Karst. Under its gracious baroque
church of St. Mary, an ossuary was found in 1991, which contains human skeletal
remains of the past inhabitants of the village, of some pilgrims who died during their visit
to the site, and of hermits who used to live in the vicinity. The remains cover a period
from the late 13th to the mid-18th centuries A.D.. An examination of the cranial remains
showed a minimum number of 975 individuals present in the crypt; 583 calvaria and cal-
vae could be evaluated for paleopathological changes: 303 belonged to adult males, 251
to adult females and 29 to children. Three cases of malignant tumors were found and exa-
mined through macroscopic, radiographic, histologic and scanning electron microscopic
analyses. Two cases of lytic metastases of carcinoma, one afflicting a 40-50 year old
male, the other a 50-60 year old male, as well as one case of multiple myeloma in a 40-60
year old male were found.

from Brno discovered a hirtherto unknown
space almost entirely filled with human
bones under the church tower. The existen-
ce of this ossuary is not mentioned in any
historical sources. There are, however,
records that Santini’s building was erected
in the place of two older churches which

Introduction.

Kitiny (Kiritein, in German), an impor-
tant Moravian pilgrimage site, is located
15 km to the north-east of Brno. Its gra-
cious baroque church was built in the
second half of the 18th century, following

a design of a leading architect, Giovanni
Santini (1677-1723).

During exploration of the crypt of the
church in 1991, a group of speleologists

had to be demolished. Because one of
them, the parish church of St. Mary (in the
17th cent. it was called the Czech church
to distinguish it from a small German
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church built in 1657-58: Vlastivéda, 1897)
was surrounded by a cemetery, it appears
very probable that the anthropological
material found in the ossuary originated in
tombs of this, original cemetery of Kitiny.

Dating.

The date the cemetery was established
is not indicated by written sources, but the
church of St. Mary, which was then con-
nected with a nunnery, was already men-
tioned in the years 1299 (Prokop, 1904)
and 1321 (Volny, 1837), and the village of
Kitiny belonged to one of the oldest pos-
sessions of the monastery of the Prémotré
order at Zabrdovice (Obrowitz) near Brno
(Prokop, 1904). Accordingly, it is possible
that the oldest burials could date to the late
13th century. ‘

The crypt is an integral part of the newer
church, and does not make use of the walls
of older buildings. Therefore, it is probable
that it dates to the 1730s or 40s, when the
rest of the church was built.

The osseous remains could not have
been placed there after 1770, because that
year a vast staircase was built in front of
the main entrance into the church, comple-
tely, blocking access to the crypt (Senkyiik
& al., 1994).

Origin of the people.

The human remains discovered in the
crypt may be those of the original inhabi-
tants of the village of Kitiny, which proba-
bly never had a large population (e.g., in
the beginning of 17th century'only 10-13
families lived there, Vlastivéda, 1897).

Kitiny had become a pilgrimage site at

latest by 1607 (Vlastivéda, 1897), because
of a statue of St. Mary that was thought
miraculous. It was already venerated in the
old Czech church, and was later transfer-
red into the new one. When a new paro-
chial building was erected in 1606, an
annex was added to it to accommodate
foreign pilgrims (Volny, 1837). The
curious concentration of pathological fin-
dings observed in the bones from the
ossuary suggests that many of those who
became suffering from serious ailments
sought help from St. Mary, died during
their stay in Kitiny, and were buried there.

The forested valley outside Kitiny was
also home to several hermits. The pilgrims
and hermits could have come from any
place within the territory of the former
Austrian monarchy, and even from coun-
tries outside it.

Material and Methods.

To determine the approximate number
of individuals whose remains were tran-
sferred to the ossuary, preserved occipital
bones and fragmentary occipital bones that
have more than half the rim of the foramen
magnum were counted.

It turns out that the ossuary contained a
minimum of 975 individuals, of which 583
have calvaria and calvae that can be eva-
luated: 303 belonged to adult males, 251
to adult females and 29 to children. The
remains were transferred to the laboratory
for medical anthropology of the Institute
of Anatomy of the Medical Faculty,
Masaryk University in Brno. In addition to
making a classical morphometric analysis
of the whole series, we focused our atten-
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tion on screening the paleopathological
findings.

The analysis revealed tumors and
tumor-like changes in 5 calvariae. Two of
them were benign and were dealt with in
another paper (Strouhal & al., 1996). The
other three were clearly malignant and will
be discussed here.

Each case was studied by macroscopic
examination, using magnifying lens and
probe, by radiographic examination, light
microscopy, and ultramicroscopy. The last
procedure was performed in the Centre for
electronic microscopy of the Institute for
Parasitology, Academy of Science of the
Czech Republic, Ceské Budgjovice. The
work of several authors (Lewin, 1967;
Schajowicz & al., 1972; Schulz, 1988;
Grupe & Garland, 1993) was consulted.

Figure 1. Kitiny no. 191. Calvarium of a 40-50 year
old male. Frontal view.

Skull no. K 191.

MORPHOMETRIC FEATURES: Well preser-
ved, very robust and heavy calvarium with
considerable muscular relief (figures 1-4).
The dentition was preserved except for the
right P2, M1, M2 and left M1, which were
lost in life, and the left M2-3 area, which
was damaged after death. The remaining C
and P1 display grade 6 attrition, and of the
left M1 displays grade 8, after Brothwell
(1963), as modified by Strouhal &
Jungwirth (1984). The cranial sutures are
obliterated from the inner side in the right
half of the coronal, in the bregmatic part of
the sagittal, and along the whole course of
the lambdoid, while in other places they
remain open.

The glabella is moderately developed
(Broca 3 in Martin & Saller, 1959), as are
the arcus superciliares. The forehead slo-
pes moderately obliquely, both tubera

Figure 2. Kitiny no. 191. Calvarium of a 40-50 year
old male. Right lateral view. A large lytic defect
with uneven edges surrounded by a zone of pitting is
situated in the lower anterior angle of the right parie-
tal bone.

Journal of Paleopathology 8 (1)



Figure 3. Kitiny no. 191. Calvarium of a 40-50 year
old male. Vertical view. Ten more pathological foci
appear as areas of porotic bone with coarse pitting.
One of them lies near the foramen parietale.

frontalia and parietalia are only slightly
marked. The protuberantia occipitalis
externa is prominent (Broca 3), the proces-
sus mastoidei are robust with broad bases,
and display furrowed surfaces. The incisu-
rac mastoideae are expressive especially
on the left side, and the cristae mastoideae
are robust, ending with bony accumula-
tions at the dorsal edges of squamae tem-
porales. The processus marginales are well
developed, the arcus zygomatici robust,
and the edges of the orbital entrances
rounded. The orbits have square outlines
and the fossa caninae are of medium
depth.

The skull is relatively short - brachycra-
nic, low and broad - chamaecranic, with a

Figure 4. Kitiny no. 191. Calvarium of a 40-50 year
old male. Basal view. Further foci can be observed
laterally of the right occipitale condyle and on the
half of the occipital scale.

moderately broad forehead - metriometo-
pic. The orbits moderately high - meso-
conchic, and the apertura piriformis is
relatively broad - chamaerrhin.

The skull belonged to a 40-50 year old
male.

PALAEOPATHOLOGICAL FINDINGS:

1. A large lytic defect is apparent in the
lower anterior angle of the right parietal
bone (figure 2). Its anterior edge touches
and partly gnaws a part of the coronal
suture, its lower edge reaches 7 mm
medially of the temporal suture. The
defect has an irregularly oval outline (35
mm antero-posteriorly [further A-P] , 29
mm further vert.) with a denticulated,
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frayed or tipped edge, formed both by
external or internal lamina gnawed out by
the pathological process. In some places it
is apparent that the process was larger in
the diploic layer. The defect is surrounded
by a zone (9-16 mm in size) of tiny pitting
of the external lamina that in places mer-
ges into greater defects. A similar zone
(16-21 mm large) also developed on the
inner surface of the lamina interna. The
whole area of the pathologically changed
bone covers, on the external surface, 60 x
48 mm, and a roughly similar area on the
internal surface, though it cannot be mea-
sured.

Other pathological foci occur as areas of

porotic bone with pitting that perforates
only the external table. They are located:

2. On facies temporalis of the right ala
maior ossis sphenoidis and the adjoining
edge of the right temporal scale (24 mm
A-P, 22 mm vert.).

3. Around the right sutura sphenofronta-
lis near the upper edge of the facies tem-
poralis of the ala maior sphenoidis (11 mm
A-P, 11 mm vert.).

4. In the sagittal suture and more to the
left of it, at the border between its middle
and posterior third (13 mm A-P, 22 mm
transv. further) (figure 3).

5. On the right lateral part of the occipi-
tal scale, laterally of the right occipital
condyle (22 mm A-P, 21 mm transv.)
(figure 4).

6. On the left lateral part of the occipital
scale, 10 mm laterally of the crista occipi-
talis externa (30 mm A-P, 39 mm transv.).

7. In the left orbit on the border of the
left sutura sphenofrontalis, between the
pars orbitalis ossis frontalis and the facies
orbitalis alae magnae sphenoidis (11 mm
A-P, 16 mm vert.).

8. Above the left pterion (9 mm A-P-, 9
mm vert.).

Figures 5 and 6. Kitiny no. 191. Calvarium of a 40-50 year old male. The large perforating lesion in the right
parietal bone is clearly visible on the standard postero-anterior radiograph as well as on the transverse CT
section.

Journal of Paleopathology 8 (1)
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9. On the facies inferior of the right
pyramis, ventrally of the jugular foramen
(17 mm A-P, 8 mm vert.).

10. On the facies infratemporalis alae
maioris of the right sphenoid bone, lateral-
ly of the foramen spinosum (12 mm A-P.
6 mm transv.).

[1. On the base of processus pterygoi-
deus of the left sphenoid bone (12 mm A-
P, 13 mm transv.).

STANDARD RADIOGRAPHS: In the contrast
to the macroscopic findings, standard
radiograms (figures 5, 7) reveal more

extensive osseous changes. Propagation of

the pathological process is clearly evident
all around the large defect in the right
parietal bone, and is especially marked

towards the tuber parietale and the squa-
mous suture. It is characterized as multiple
small transparent foci without evident
demarcation.

There is another pathological area
posteriorly of the left parietal tuber (diam.
I5 mm). Its radiological structure is simi-
lar to the previous defect. Macroscopically
it could not be recognized.

Additional finding: hypoplastic frontal
sinuses.

CT PicTture: CT scans demonstrate
structural changes in the diploic layer bet-
ter than standard radiograms. Propagation
of pathological changes within this layer
and later gnawing of both external and
internal laminae from the diploé can be

Figures 7 and 8. Kitiny no. 191. Calvarium of a 40-50 year old male. In addition to that lesion. several other
small lytic foci, some which do not penetrate the external lamina, can be found on the axial standard radio-
graph, and especially on the horizontal section.
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Figure 9. Kitiny no. 191. Calvarium of a 40-50 year
old male. Bony trabecula with lamellar structure and

lacunar resorption (63x).

observed (figures 6, 8). Unlike the stan-
dard radiograms, the CT scans reveal in
the diploic layer the presence of very
discrete foci that had not yet penetrated
either lamina.

SUMMARY OF CHARACTERISTIC X-RAY
FEATURES:

I. Multiple affection of cranial bones.

2. Destructive osteolytic character of the
lesions.

3. Propagation of structural changes into
the surroundings of larger foci.

4. Absence of any osteosclerotic reac-
tion in the vicinity.

Figure 10. Kitiny no. 191. Calvarium of a 40-50 year
old male. Detail of lacunar resorption with new formed
lamellae L and a deposit of hard material H (160x).

HistoLoGY: Two pieces of edges of two
of the lesions were processed. The compact
bone is damaged from the direction of the
spongiotic bone. The lamellar structure has
been preserved together with a small num-
ber of lacunae after osteocytes. In places
foci of hard material produced by increased
mineralisation of a structure-less osseous
matrix were found (figure 10). The surface
of the trabeculae is eroded by resorption
activity of the osteoclasts (figures 9-10).

SCANNING ELECTRON MICROSCOPY: Trabe-
culae of the spongiotic bone were broken
by the osteolytic process. Some of them
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became very thin and fragile. The spongio-
tic bone took on a porous appearance with
meshes in which newly formed trabeculae
of knotted shape developed (figures 11-
13). On the surface of the trabeculae there
are lacunae that were originally occupied
by osteoblasts. The surface of the compact
bone shows the course of the lamellae
(figure 14).

DIAGNOSTIC CONCLUSION: The macrosco-
pic, radiological and histological features
of the pathological lesions unanimously

Figure 11. Kitiny no. 191. Calvarium of a 40-50
year old male. SEM: Porous appearance of the spon-
giotic bone with newly formed trabeculae in one of
the meshes (20x).

Figure 12. Kitiny no. 191. Calvarium of a 40-50
year old male. SEM: Detail of spongiosa with lacu-
nae for osteocytes V (95x).

-

indicate the presence of osteolytic metasta-
ses of carcinoma. It is impossible to esti-
mate the primary seat of the carcinoma.

Skull no. K 240.

MORPHOMETRIC FEATURES: a slightly
damaged calvarium with well developed
muscular relief (figures 15-18). The denti-
ne of the left P2 to M1 is completely abra-
ded (grade 6 after Brothwell (1963), as
modified by Strouhal & Jungwirth (1984)),
while the right M1 and M3 are still more

Nl 3“2‘3: : Kop s h.)én" X
Figure 13. Kftiny no. 191. Calvarium of a 40-50
year old male. SEM: A spongiotic trabecula with
lacunar resorption V and an intersticial knotted tra-
becula T (150x).

i 3 _— & y .
Figure 14. Kitiny no. 191. Calvarium of a 40-50
year old male. SEM: Surface of the compact bone
with course of the lamellae (650x).

Journal of Paleopathology 8 (1)



Figure 15. Kitiny no. 240. Calvarium of a 50-60
year old male. Frontal view.

Figure 16. Kitiny no. 240. Calvarium of a 50-60
year old male. Left lateral view. One of the seven
pathological foci is apparent on the top of the left
parietal bone.

intensively worn (grade 7). The right P1
and M2 were lost in life, while the other
teeth disappeared postmortally. All sutures
except both asteria are closed when
viewed form the inside, while in the exter-
nal view major parts of sutura sagittalis
and lamboidea show obliteration.

Figure 17. Kitiny no. 240. Calvarium of a 50-60 year
old male. Posterior two thirds of the vertical view.
Pathological foci appear either as areas of pitting or
as medium sized perforations of irregularily rounded
shape and acute edges. They can be found on both
parietal bones, more on the right than the left one.

Figure 18. Kitiny no. 240. Calvarium of a 50-60
year old male. Occipital view. In addition to the foci
on the parietal bones, another in the centre of the
right half of the occipital scale is apparent.

The glabella is moderately prominent
(Broca 3 in Martin & Saller, 1959), as are
the arcus superciliares. The forehead slo-
pes slightly obliquely, both tubera frontalia

Journal of Paleopathology 8 (1)
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and parietalia are only slightly marked.
The protuberantia occipitalis externa is
moderately developed (Broca 3). The pro-
cessus mastoidei are relatively narrow,
with large incisurae mastoideae and robust
cristae supramastoideae. The processus
marginales are feeble, and the arcus zygo-
matici are moderately robust. The orbitale
are square with sharp upper margins. The
face is slightly asymmetrical - its right side
with the frontal scale are slightly flattened
and shifted dorsally.

The skull is short - brachycranic - and
relatively broad - tapeinocranic - with
moderately high orbits - mesoconchic.

The skull belonged to an older mature
male (aged 50-60 years).

PALEOPATHOLOGICAL FINDINGS: On the
bones of the cranial vault there are several
groups of pits or medium sized irregularly
rounded perforations with acute edges that
penetrate both the external and internal
laminae. The process that caused them
advanced mostly in the diploic layer, so
that both laminae appear undermined along
adges of the lesions. They are located:

1. In the right parietal bone, 15 mm
right of the sutura sagittalis and 41 mm
posteriorly of the sutura coronalis, there is
a single medium sized perforation with an
irregular, almost clepsydre-like outline,
posteriorly with deep tips (13 mm A-P, sli-
ghtly obliquely, max. 11 mm transv., figure
17). It most probably developed through
the confluence of several round lesions.
There are additional small perforations
antero-and posteromedial to it, together
with a few very tiny apertures.

2. In the same bone, 10 mm laterally of
the sagittal suture and 19 mm posteriorly
of the coronal suture (about 10 mm ante-
riorly of the first lesion), there is an isle of
peeled off outermost layer of the external
lamina (15 mm A-P, 14 mm transv.) cove-
red by a cluster of tiny perforations.

3. Directly in the sagittal suture, 72 mm
posteriorly of the bregma and 38 mm ante-
riorly of the lambda, there is a small trian-
gular perforation with elongated tips
(2 mm A-P, 4 mm transv.) accompanied
posteriorly by two tiny apertures.

4. In the left parietal bone, 27 mm late-
rally of the sagittal suture and 37 mm dor-
sally of the coronal suture, there i1s an
almost circular perforation (diam. 9 mm).
Its outline is wavy or denticulated, and its
edges are very acute. There are no adjoi-
ning apertures in the vicinity.

5. In the same bone, 23 mm laterally of
the sagittal suture and 22 mm posteriorly
of the coronal suture there are three tiny
perforations.

6. In the bone, 25 mm laterally of the
sagittal suture and 10 mm anteriorly of the
lambdoid suture, there are two tiny perfo-
rations (figure 18).

7. In the same right half of the occipital
scale , 21 mm laterally from the medial
line and 21 mm posteriorly of the sutura
lambdoidea, there is a cluster consisting of
one larger perforation (diam. 2 mm) and
several tiny apertures.

STANDARD RADIOGRAPHS: All bones of
the cranial vault, in postero-anterior, both
lateral, and axial projection, are permeated
by multiple osteolytic foci (figures 19-22).
The largest, located in the right parietal
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Figures 19, 20, 21 and 22. K¥ftiny no. 240.
Calvarium of a 50-60 year old male. A few medium
sized and many small lytic foci with indistinct edges
permeate the calva in postero-anterior, both lateral
and axial standard radiographs:

bone, has an irregular round shape with a
wavy edge, which is partly definite and
sharp, and partly indistinct. The sharp
edge is contoured by a narrow strip of con-
densed bone. The other larger lesion in
the middle of left parietal bone (diam.
14 mm) lacks the sharp limit and conden-
sed rim. The remaining small foci (mostly
less than 10 mm in diam.) are not sharply

contoured. They are dispersed in the
diploic layer of all the bones of the vault
including the frontal scale, and in more
places that could be seen macroscopically
on the cranial convexity.

CT PicTUrE: The scan shows that the lar-
gest lesion has a polycyclic outline (figure
23). and 1s surrounded by a quantity of
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small foci. In the lesions sectioned tran-
sversally, a difference between the smaller
diameter of destruction of the external
lamina and the greater diameter of destruc-
tion in the internal lamina is apparent
(figure 24). Several small foci are limited
only to the diploic layer (figure 25). The
density of the dispersed foci is much grea-
ter than in the standard radiograms.
HisTOLOGY: A sample was taken from
the wall of one of the lesions for examina-
tion. On the trabeculae of the spongiotic
bone lamellar structure with a small num-
ber of lacunae originally occupied by

osteocytes has been preserved. In places of

the original surface remnants of osteobla-
stic activity can be found (figure 26). In the
other places the surface has been destruc-
ted by osteoclastic activity (figure 27).

= g _Z2bcom = m
Figure 23. Kitiny no. 240. Calvarium of a 50-60
year old male. A tangential section of the cranial
vertex by CT shows one of the largest foci surroun-
ded by a cluster of smaller ones.

-1.10em P

A=1q=!
Figure 24. Kftiny no. 240. Calvarium of a 50-60
year old male. A detail of the transversal CT section
shows greater destruction of the internal lamina than
of the external one in a large lesion.

Figure 25. Kftiny no. 240. Calvarium of a 50-60
year old male. Another transversal CT section
reveals small foci limited only to the diploic layer.
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Journal of Paleopathology 8 (1)



Figure 26. Kitiny no. 240. Calvarium of a 50-60
year old male. A bony trabecula with lamellar struc-
ture and some osteoblastic activity V (63x).

Figure 27. Krtmy no. 240 Calvanum 01 a 50- 6()
year old male. Detail showing destruction of trabe-
culae (63x).

SCANNING ELECTRON MICROSCOPY: The
spongiotic trabeculae show massive
destruction and lacunae originally occupied
by the osteoclasts (figure 28). The compact
bone proved to be fragile and showed foci
of destruction in places (figure 29).

DIAGNOSTIC CONCLUSION: Osteolytic
metastases of a carcinoma. According to
the macroscopic, radiological and histolo-
gical characteristics of the lesions, Grawitz
tumor of the kidney or bronchogenic carci-

Figure 28 Kftiny no. 740 Cdlvanum uf a 50-60
year old male. SEM: Spongiotic bone with destruc-
tion of trabeculae (120x).

Figure 29 Krtmy no. 240 Calvar;um of a iO 60
year old male. SEM: Surface of the compact bone
with a focus of destruction V (800x).

noma could be taken into consideration as
the primary localisation of the disease.

Skull no. 322.

MORPHOMETRIC FEATURES: Badly preser-
ved calva of medium robusticity with a
relatively well developed muscular relief
(figures 30-33). The cranial sutures are
externally open except for the posterior
third of the sagittal suture, whereas they
are completely closed inside. An asymme-
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try of the frontal scale is apparent in the
vertical norm (figure 32).

The glabella is not prominent (Broca 2
in Martin & Saller, 1959), the arcus super-
ciliares are moderately developed, the

Figure 30. Kitiny no. 322. Calva of a 40-60 year old
male. Frontal view. A roughly circular perforation
with a sharp edge can be observed in the left tuber
frontale. while a tiny perforation occurs frontally of
the right half of the coronal suture.

Figure 31. Kitiny no. 322. Calva of a 40-60 year old
male. Left lateral view. In addition to the perforation
in the left tuber frontale, two lesions of the external
lamina are located in the left parietal bone, one of
them double. together with another tiny perforation
occipitally of the left half of the coronal suture.

forehead is well arched, and the protube-
rantia occipitalis externa is only slightly
developed (Broca 2).

The calva is medium long - mesocranic,
with a large frontal region - eurymetopic.

The fragment most probably represents
a male who died in the age category matu-
rus (between 40 and 60 years of age).

PALAEOPATHOLOGICAL FINDINGS: Only a
few small perforations or superficial aper-
tures can be observed in the outer or inner
lamina:

1. In the frontal scale, 30 mm left of the
median plane and 22 mm anteriorly of the
coronal suture, there is a roughly circular
perforation (3 x 4 mm, figures 30-32). Its
edges are sharp and slightly irregular. It is
surrounded by a circular zone of lighter,

Figure 32. Kitiny no. 322. Calva of a 40-60 year old
male. Vertical view. All five of the foci mentioned
are apparent.
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smooth surfaced bone (12 x 13 mm). The
same perforation can be traced in the inner
surface of the calva (diam. 3 mm, figure
33), also with a sharp edge.

2. In the inner surface of the frontal
scale, 35 mm right of the medial plane and
about 8 mm anteriorly of the fused coronal
suture, there is a circular defect affecting
the internal lamina (diam. 5 mm, figure
33) whose edge is sharp and finely denti-
culated in its anterior part. This defect is
marked on the external lamina only by a
small perforation in the same location
(figure 32).

3. In the external surface of the left pa-
rietal bone, 50 mm laterally of the sutura
sagittalis and 14 mm dorsally of the sutura

Figure 33. Kitiny no. 322. Calva of a 40-60 year old
male. Basal view showing the internal surface of the
braincase. Several foci can be traced in the internal
lamina, some of which correspond with the foci in
the external lamina.

coronalis, a tiny perforation is barely visi-
ble (figures 31-32). In the internal surface
a circular opening (diam. 4 mm) with
sharp edges and some tips projecting late-
rally can be found in the same location
(not visible on figure 33).

4. In the same bone, 62 mm laterally of
the sagittal suture and 45 mm dorsally of
the coronal suture, there is an irregular oval
lesion (4 mm A-P, 7 mm transv.), that pene-
trates only the external lamina and the
diploic layer (figures 31-32). On the inter-
nal surface there is a small circular area of
peeled off lamina interna (diam. 8 mm).

5. In the same bone, 12 mm laterally of
the sagittal suture and 21 mm anteriorly of
the lambdoid suture, there is a double
defect (7 mm A-P, 9 mm transv., figures
31-32) whose lateral half only affects the
external lamina, whereas the medial half
also affects the diploic layer. On the inter-
nal surface there is a circular area (8 x 9
mm) of slightly peeled off lamina interna
with a finely granulated surface.

STANDARD RADIOGRAPHS: Both parietal
bones, and also the frontal scale display
many dispersed osteolytic foci (figure 34).
The largest (diam. 7 mm) is located in the
right parietal bone. The lesions are circu-
lar, well demarcated, and those which are
hitted perpendicularly show sharp limits
with a very fine narrow circular rim of
condensed bone. The foci bear no relation
to the course of the blood vessel grooves,
whose relief did not increase.

CT PicTurE: In the frontal scale there
are multiple circular foci, mostly in the
diploic layer, which erode the lamina inter-
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Figures 34 and 35. Kitiny no. 322. Calva of a 40-60 year old male. Multiple small sharply delimited osteoly-
tic foci, some perforating one of the laminae, some afflicting only the diploe, are visible on the standard axial

radiograph and on the CT horizontal section.

na but spare the lamina externa. Foci loca-
ted more posteriorly either destruct both
laminae or perforate only the external
lamina and partially erode the internal
lamina. In the parietal bones sharply deli-

mited foci perforate the whole thickness of

the bone. The largest is located in the left
tuber parietale and has a slight circular rim
of condensed bone (figure 35). In the occi-
pital scale (intact macroscopically) there
are small circular sharply delimited foci
(not apparent in standard radiograms)
situated solely in the diploic layer.

HistoLoGY: A sample with a lesion
penetrating the external lamina was taken
for examination. In the area of the patholo-
gical focus, trabeculae of spongiotic bone

without lamellar structure, but with many
lacunae for osteocytes were found (figures
36-37). No Howship lacunae of resorption
were found on the surface of spongiotic
trabeculae, but cellular remains, possibly
of osteoblasts, appeared after dyeing the
specimen with toluidin blue.

SCANNING ELCTRON MICROSCOPY: Foci of
pathologically changed trabeculae are well
delimited and can be easily recognised.
They are partly completely destroyed, par-
tly damaged and contain some cellular
fragments (figure 38). Their structure is
porous (figure 39). On fractured trabeculae
vessel channels and irregular mineralisa-
tion are apparent (figure 40). In the same
places crystals of probable cryoglobulin,
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Figure 36. Kitiny no. 322. Calva of a 40-60 year old
male. Bony trabeculae from the focus (25x).

Figure 37. Kitiny no. 322. Calva of a 40-60 year old
male. One of the trabeculae without lamellar structu-
re, showing lacunae for osteocytes (63x).

Figure 38. Kitiny no. 322. Calva of a 40-60 year old
male. SEM: Damaged or destroyed trabeculae in the
well delimited focus of pathologically changed bone
(12x).

male. SEM: Detailed view of a trabecula showing its
porous structure V (220x).

‘l\’,ﬁ.

o et XY
Figure 40. Kitiny no. 322. Calva of a 40-60 year old
male. SEM: Fractured trabecula with a vessel chan-
nel and irregular mineralisation, which is more
intensive in the left part of the picture (250x).

B - 3o o
Figure 41. Kitiny no. 322. Calva of a 40-60 year old
male. SEM: Detailed view of the area with intensive
mineralisation and crystals, possibly cryoglobulins,
a product of the tumors plasmatic cells (950x).
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Figure 42. Kitiny no. 322. Calva of a 40-60 year old
male. SEM: Saprophytic fungus Trichoderma sp.
from a pathological focus (190x).

product of tumorous plasmatic cells, were
detected (figure 41). In some of the foci,
Trichoderma sp., a saprophytic fungus that
lives in soil, represents a secondary infe-
station (figure 42).

Concrusion: The macroscopic, radiolo-
gical and histological character of the
round, roughly equidimensional polytopic
osteolytic foci suggest a diagnosis of mye-
loma multiplex or a morphologically simi-
lar haematological tumor. The possibility
of a metastatic carcinoma appears in this
case less probable.

Discussion and Conclusion.

The three obvious cases of malignant
tumors - two lytic metastatic carcinomas
and one myeloma multiplex - were detec-
ted in the total of 554 calvaria and calvae
of adult individuals macroscopically inve-
stigated. This would signify a prevalence
of 0.54%. Unfortunately, for technical rea-
sons we were unable to X-ray the whole
series, so that other cases where the exter-
nal lamina was not perforated could have

escape our attention. Thus the real preva-
lence could have been even greater.

In our three cases only males (out of
303 calvaria and calvae) were afflicted
(prevalence 1.0%), whereas females (251
calvaria and calvae) were devoid of mali-
gnant disease.

This result does not reflect just the
health of the local population of Kftiny,
but also that of the pilgrims and hermits
who died there and were buried in the
local cemetery.

The two cases of lytic metastatic carci-
noma found enlarge the steadily growing
list of well documented cases of that dia-
gnosis (Strouhal, 1993). In addition to 30
cases assembled from the Old World and
reported in a recent survey paper
(Strouhal, 1994), 9 more cases were found
in the literature or by one of us. The first
case came from north Kazakhstan (about
1500 B.C.), the second from Asian Russia
(7th cent. B.C.) and the third from
European Russia (10th-11th cent. A.D.,
Rochlin, 1965). The fourth was a late
Roman case from England (Farwell &
Molleson, 1993). Five more cases were
reported from Egypt, the oldest from the
recently discovered 4th-6th Dynasty work-
men’s cemetery at Giza (Hussien & al.,
1993), one from the late New Kingdom
shaft of the tomb of Maya and Meryt at
Saqqgara (Strouhal & Perizonius, 1994;
Strouhal, 1995a), two from the 3rd Inter-
mediary period finds in the Dakhla Oasis
(Molto, 1994) and one from the Meroitic
cemetery at Semna-South (Strouhal,
Merbs & Némeckova, in preparation). Six
of this cases affected males, whereas only
three occurred in females. If we add our
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cases to the list, the ratio of afflicted sexes
was 8: 3 in favour, or better to say to the
detriment of males. The total number of 41
cases of lytic metastatic carcinoma out of a
total of 107 well-documented cases of
malignancy discovered to date (Strouhal,
1995b) makes this diagnosis with the fre-
quency of 38.3% the most common one
among the malignancies.

At the same time, our new case of mul-
tiple myeloma ranks to its 14 cases quoted
from the literature (Strouhal, 1994), to
which other 3 new cases can be added. Of
them, one was described in the Late
Roman site of Poundbury in England
(Farwell & Molleson, 1993), two more
were detected recently in the material from
Semna-South in Nubia, one dated to the
Meroitic, and the other to the Christian
Period (Strouhal & al., in preparation).
While our new case was described in a
male, the other three affected females.

The sum of 18 cases out of the total of
107 well-documented malignancies makes
the diagnosis of multiple myeloma rather
important (16.8%), since it reaches
somewhat less than a half of the frequency
of lytic metastatic carcinoma. This seems
to be a rather high occurrence, as multiple
myeloma in present-day oncological prac-
tice is rare by comparison with metastatic
carcinoma (Hart, 1994). According to this
authority, bone changes associated with
myeloma are in most cases not specific
and can be mimicked by other tumors,
such as carcinoma of the breast. On the
other hand, we cannot be sure of how
justified we are in transfering recent clini-
cal experience into past times which, as a
result of differing peristatic and genetic

conditions, could have experienced quite
different shares of various diagnoses. In
most cases, there are features which can be
used for a successful differential diagnosis
between lytic metastatic carcinoma and
multiple myeloma (Strouhal, 1991).

The solution of this problem will be
perhaps not morphological, but immunolo-
gical. A promising start of this possibility
was recently demonstrated by a successful
immunological assay used for the diagno-
sis of multiple myeloma in a medieval
case from Germany, by Cattaneo & al.
(1994).
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ABSTRACT

A Case of Osteosarcoma in a Late
Medieval-Early Modern Skull from
Kyjov (Czech Republic)
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LENKA BENESOVA? AND ALENA NEMECKOVA*
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After the reconstruction of the original parish church of the Moravian town of Kyjov in the latter
part of the seventeenth century, human skeletal remains from the disturbed graves of the
surrounding cemetery were gathered in a vault which was partially excavated in 1994. Among
disarticulated bones of at least 106 individuals, a fragmented skull of a young male was found,
with a massive outgrowth of bone on the right parietal, originally continuing fluently on the
non-preserved frontal scale, on edges lifting the outer lamina. The inner lamina was covered
less intensively by the bony growth. Radiography and CT scans showed a non-homogeneous
structure, the inside being irregular and the outside granulated or radially striated. A
metastatic Iytic focus was detected in the same bone. Histology and SEM examination
showed an uneven mineralization of the bone tissue, consisting of rough, thickened and
irregularly spaced trabeculae, with cellular remains or mineralized matrix on the surface. The
differential diagnosis took meningioma into consideration but the most probable diagnosis
was osteogenic sarcoma, which is still infrequent in the palaeopathological record from the
Old World and its localization in the cranial vault is very rare.

Key words: secondary collective burial; Moravia; Late Middle and Early Modern Age; malignant
tumour; sarcoma; meningioma.

Introduction

used as a granary and hayloft, but was later burnt
and the chapel of St. Joseph was erected in its place

The Chapel of St. Joseph in the South Moravian
town of Kyjov stands on the foundations of the
older parish church of St. Martin. This was a
romanesque single-nave rectangular stone building
founded in 1180 and reconstructed after fires in
1638 and 1679. The church was newly enlarged and
rebuilt of brick in the latter part of the seventeenth
century. A vault was provided under the church,
where human remains from graves surrounding the
original church, which was disturbed by the new
building, were assembled. A century later, in 1784,
the church was closed and the rectory was
transferred to the former church of the Capuchin
order inside the town. The abandoned church was

CCC 1047-482X/97/010082—-09
© 1997 by John Wiley & Sons, Ltd.

in 1833.!

During reconstruction of the chapel in 1994
the vault of the preceding church was disturbed
and about a quarter of its contents— the
haphazardly heaped up human bones without
anatomical context— was excavated by archae-
ologists who dated them from the thirteenth to
the seventeenth centuries.2

Material and methods

All the bones that were suitable were transferred
to the Laboratory for Medical Anthropology of
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Accepted 9 April 1996
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the Anatomical Institute of the Medical Faculty,
Masaryk University, Brno, where they were
studied. The assessment of the number of
individuals was based on the examination of 62
preserved skulls (33 male, 29 female), adding all
the fragments of the occipital bone that had a
preserved eminentia cruciformis. According to
this procedure, there were at least 106 adult
individuals represented in the material and a few
remains of children. In one damaged skull of an
adult a pathological overgrowth was observed,
which is the subject of this report.

Results

State of preservation

The specimen (no. 63) is a fragment of the
cranial vault composed only of both parietalia
and the occipital scale.

Age and sex

Both the sagittal and lambdoid sutures viewed
from both sides are open. This single feature
suggests that the sample is of young adult age.
The bones are moderately thick (tubera parieta-
lia, 5 mm; anterior half of the parietalia, 7 mm)
and the protuberantia occipitalis externa is well
developed (Broca 2-3 in Martin and Saller).3
While this does not allow for an unequivocal sex
determination, it seems more probable that the
individual was male rather than female.

Macroscopic description

In the anterior third of the right parietal, a
massive bony outgrowth is apparent (Figures 1
and 2). It has an irregular bulging shape with an
irregular oval and slightly tipped outline, the
longer axis of which runs slightly obliquely from
postero-laterally to antero-medially. The poster-
ior edge of the structure reaches 47 mm
posteriorly of the coronal suture and 58 mm
laterally of the sagittal suture. Anteriorly, the
bony outgrowth crossed the coronal suture,
which has been completely obliterated by its
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Figure 1. Bone tumour in right lateral norm.

mass, and extended several centimetres into the
frontal bone. This part of the lesion has
unfortunately not been preserved.

The extant antero-medial edge of the pre-
served part lies 17 mm laterally of the bregma, its
antero-lateral edge reaching 55 mm laterally of
the same point. The antero-posterior length of
the preserved part of the bony outgrowth is
57 mm and the breadth at the preserved anterior
edge is 39 mm. We cannot state with certainty if
the breadth extended or narrowed on the frontal
bone or what the total length was. The out-
growth projects maximally 25 mm.

Figure 2. Bone tumour in perpendicular view (from lateral,
anterior and above).
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Figure 3. Interior of the fragmented calva showing the inner mani-
festation of the tumour and the granulationes arachnoideales.

E. Stroubal et al.

The surface of the bony Outgrowth is not
covered by compact bone. It is irregularly ragged
in a cauliflower- or coral-like manner. Relatively
rough trabeculae of newly formed bone are
arranged partly regularly and partly less reg-
ularly. In some places the tumour contained
shallow or deeper defects, which could have
been a feature of the original structure, if not
secondarily damaged. The violently bursting-out
manner of the outgrowth is most apparent along
the edges of the structure where the lamina
externa has been lifted and continues a few
millimetres on its lateral edge.

On the internal surface the less projecting
outgrowth lifted the lamina interna, which
survived on most of its surface except in the
middle posterior sixth (Figures 3 and 4). The
dimensions of the irregular triangular outline are
smaller than outside (length of sides 30, 33 and
33 mm) and it projects only 2—4 mm. The inner

Figure 4. Close-up of the tumour viewed inside the calva together with well-delimited pits of the granulationes arachnoideales.
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surface immediately posteriorly of the structure
is perforated by a cluster of medium-sized pits.

The outgrowth is localized in terminal parts of
the ramification of ramus frontalis of the medial
meningeal artery, while a metastasis, revealed by
X-rays (see later), was provided by the ramus
parietalis of the same artery.

On the inner surface of the anterior part of
both parietal bones posterior of the coronal
suture, strikingly deep and large, partly con-
fluencing, impressions of the granulationes
arachnoidales (of Pacchioni) are apparent, more
on the left than the right, where they were
possibly partly obstructed by the tumour.

Standard radiographs

On the right parietal an irregular oval structure
with a slightly tipped outline is apparent both in
the lateral (Figure 5a) and axial projections
(Figure 5b). Its shadow is non-homogeneous:
finely granulated in places where it projects
perpendicularly and radially striated in places
where it is recorded laterally. Within it, some
lucid foci are apparent, one in the centre of the
structure and others along its edges, with the
greatest posteriorly. A narrow band of condensa-
tion marks a possible vital reaction to the
outgrowth. More peripherally, the bone has a
normal appearance.

A lytic metastatic focus was detected in the
same parictal, although somewhat lateral to the
centre of the bone. It is a lytic oval focus
(15 x 12 mm) with well-delimited edges that are,
however, not punched-out but soft. There is a
slightly marked condensation along the posterior
edge. The focus was localized in the diploé and
did not penetrate the outer lamina, causing only
tiny pitting in the inner lamina.

Near the medial anterior angle of the same
bone a small oval opacity and a group of similar
and even greater foci in the anterior quarter of
the left parietal mark the wcll-deve]oped gran-
ulationes arachnoideales.

Computed tomogmpby scan

The horizontal section shows the irregular
cauliflower-like shape of the outgrowth, with
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Figure 5. Lateral (a) and nearly axial (b) radiographs show
the inhomogeneous shadow of the tumour with areas of
lucidity on its edges. A well-delimited lytic metastasis is
located in the centre of the right parietal.

soft frayed limits except interiorly where rem-
nants of the thinned inner lamina have been
preserved (Figure 6). The shadow of the
formation is non-homogeneous, with areas of
condensation in its external half and spots of
opacity in the less-dense internal half. The
metastasis in the right parietal bone manifests
itself as a long oval focus of opacity inside the
diploé near to the inner lamina, eroding from
there the external lamina.

On a series of four different sections through
the tumour (Figure 7) it can be observed that
both laminae diverge in the direction towards
the formation. On the transition between the
tumour and the neighbouring bone, a reactive
newly formed ossified layer developed both on
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the outside and inside (Codman's triangle).
While the outer lamina was completely inter-
rupted by the outburst of the tumour, the inner
lamina continued all except a part of it. The
structure of the tumour is very irregular, with
radial arrangement of the trabeculae in its
periphery (the so-called sun-burst appearance).
In places, smaller or medium-sized defects can be
observed within the tumour. The growth of the
tumour was clearly much more intense on the
free cranial convexity than inside the braincase
where meninges exerted a contrapressure to it.

Histology

Newly formed osseous trabeculae of the tumour
show, on sections stained with toluidine blue,
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irregularly inserted areas of feebly dyed, less-
mineralized bone within intensively blue areas of
well-mineralized bone (Figure 8).

Scanning electron microscopy

A view of the transition between the compact
bone of the outer lamina and the burst-out
spongiotic trabeculae of the outgrowth reveals
the partially damaged compacta on the edge of
the pathological area. Newly formed spongiotic
trabeculae are rough and thickened and irregu-
larly spaced (Figure 9). A detailed view of a
smooth trabecula from the vicinity of the
mentioned transition shows the presence of
cellular remnants (osteoblasts) on its surface
(Figure 10). The other trabecula is covered by

Figure 6. Horizontal CT section shows the cauliflower shape and inhomogeneous shadow of
the tumour with lucid areas. The lamina interna has been partly preserved. A lucid area in the
diploé of the centre of the right parietal lies close to the inner lamina. Note 3-cm scale bar.



Osteosarcoma in Late Medieval-Early Modern Skull

87

A WL+583
as A

Figure 7. Four sections through the tumour reveal lifting and disruption of the outer lamina and
partial preservation of the inner lamina. The tumorous mass has irregular, radially arranged

trabeculae with areas of lucidity.

mineralized matrix of a net-like character (Figure
11). Small lacunae for osteocytes are present, but
larger lacunae for osteoclasts were disclosed
extremely rarely.

Discussion

Differential diagnosis

The characteristic shape of the tumour with
radially arranged spiculae of sun-burst appear-
ance may occur both in meningioma or in
sarcoma. The differential diagnosis is not always
easy in archaeological material. According to

Steinbock,* the bone produced by a malignant
osteosarcoma is rarely as heavily ossified and
regularly ordered as that of a slow-growing
meningioma in which the newly formed bone
represents a slow periosteal reaction to increased
vascularization or to irritation by the invading
tumour, which originates in the meninges.
According to this criterion our case corresponds
to osteosarcoma. Also, the age criterion—
osteosarcoma occurring in young individuals up
to 25 years and meningioma in middle to old
age* — favours osteosarcoma in our case.

The rare occurrence of osteosarcoma in the
cranium (2.0 per cent according to Dahlin’)
compared with meningioma need not mitigate
the diagnosis since our case may be one of the
rare instances of a cranial osteosarcoma.
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Figure 8. Histological sections through newly formed trabeculae of the tumour (dyed with toluidine blue) disclose light, less-
mineralized areas within intensively dyed areas of well-mineralized bone ((a) 25 x; (b) 63 x ).

According to our view an important differ-
ential diagnostic feature between these two
lesions is the growth of the structure not only
outside the skull but also within the cranium.
Reaction to a soft-tissue meningioma maximally
causes destruction of the inner lamina or pressure
atrophy without internal spiculation (Ortner and
Putchar,® p. 378).

The burst-out character of the growth, with
disintegration of the outer lamina and bulging of
the inner lamina, suggests rapid growth and a
malignant character. This character is, however,
best proved by the presence of a metastasis in
the same parietal bone that bears the tumour.
We may suppose that other metastases invaded
the lost parts of the skeleton.

Thus, the diagnosis of a rare osteogenic
sarcoma of the cranial vault seems to be the
most likely in this case.

Palaceopathological analogies

Compared with the number of other well-
documented malignancies from the Old World
record (over a hundred), the cases of osteosar-
coma are rare, with only 11 cases being found in
the available literature.” To these, three other
probable cases from Egypt (not yet published)
have been added by the first author of this
report. Of these 14 cases, eight affected post-
cranial bones (a humerus, a radius, an ulna, a hip
bone and four femora) and six affected skulls
(three maxillae, a mandible and two cranial
vaults). Several further cases have been recorded
in the New World (Ortner and Putchar,® p. 391,
and Brothwell®).

One of the two cases of sarcoma of the cranial
vault was found in Upper Nubia (Wadi Halfa

region) in a medieval Islamic vault on the frontal
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Figure 9. The transition between the compact bone of the
outer lamina and the burst of spongiotic trabeculae of the
tumour reveals the partially damaged edge of the compacta
and rough, thickened and irregularly spaced trabeculae. Note
1-mm scale bar.

scale of a young male.” There was much
destruction, with spiculae formation along the
edges and perforation in the centre of the
outgrowth. The diagnosis seems unequivocal.
The other case came from the Romano-British
cemetery at Radley in Berkshire.'? As in our case,
a spongy structure grew from the right parietal
bone extending to the frontal scale. Contrary to
our case, the endocranial surface was affected
only by mild striation and pitting. No other
details were included in the description. The
author considered the lesion to be a sarcoma or a
secondary carcinoma, but the second option is
the less probable in our view. On the other

Figure 10. A detailed view of a smooth trabecula discloses
the presence of cellular remnants on their surface. Note 100-
mm scale bar.

Figure 11. A net-like cover of mineralized matrix on a close-
up of the surface of another trabecula. Note 100-m scale bar.

hand, meningioma or osteomatous formation
(osteoma, hyperostosis) should be taken into
consideration, and a revision of this case has
begun.

For differential diagnostic purposes, cases of
meningiomas have to be consulted.®8. =15 Ag an
example, let us mention the skull of a male from
Paucarcancha in Peru,'® whose large tumour of
the left parietal and frontal bones was first
described as a sarcoma but later recognized as a
meningioma,® and this diagnosis was well
supported by an analogous clinical case.!”

To conclude, our newly described case
represents a valuable addition to the palaeo-
pathological evidence of the rare prevalence of
osteogenic sarcoma in the cranial vault.

Acknowledgements

This work was supported by two grants from the
Grant Agency of the Czech Republic.

References

1. Hurt, R et al. 1970, Kyjovsko. Brno: Hodonin,
1970: 272-303.

2. Unger, J. Nové poznatky o kostele sv.Martina v
Kyjové. lizni Morava — Vlastivédny sbornik, 1995,
31/34: 236-241.



90

. Martin, R

and Saller,
3rd edn,

K. Lehrbuch der
Anthropologie, Vol. II. Stuttgart:

Fischer, 1959.

. Steinbock, R. T. Paleopathological Diagnosis and

Interpretation. Springfield, IL: C. C. Thomas,
1976.

Dahlin, D. C. Bone Tumors,
Springfield, IL: C. C. Thomas, 1967.
Ortner, D. J. and Putschar, W. G. J. Identification
of Pathological Conditions in Human Skeletal
Remains. Washington: Smithsonian Institute
Press, 1981.

Strouhal, E. Malignant tumors in the Old World.
Paleopathology Newsletter, Suppl., 1994; no. 85.
Brothwell, D. R. The evidence of neoplasms. In:
Diseases in Antiguity (edited by D. Brothwelland A. T.
Sandison). Springfield, IL: C. C. Thomas, 1967.
Nielsen, O. V. Human remains. Metrical and non-
metrical anatomical variations. The Scandinavian
Joint Expedition to Sudanese, Vol. 9. Odense: The
Scandinavian University Books, 1970.

2nd Edn.

. Brothwell, D. R. The palaecopathology of early

British Man: An essay on the problems of

1.

E. Stroubal et al.

diagnosis and analysis. Journal of The Royal
Anthropological Institute, 1961; 91: 318—344.
Abbott, K. H. and Courville, C. B. Historical
notes on meningiomas. Bulletin of the Los Angeles
Neurological Society, 1939; 4: 101—113.

. Rogers, L. Meningiomas in Pharaoh's people.

Hyperostosis in Ancient Egyptian skulls. British
Journal of Surgery, 1949, 36. 423-424,

. Zariquiey, M. O. Magicians and meningiomas.

Medical Radiography and Photography, 1958, 34: 70—
72.

. Anderson, T. A medieval example of meningio-

matous hyperostosis. British Journal of Neurosurgery,
1991; 5: 499-504.

. Campillo, D. The possibility of diagnosing

meningiomas in palacopathology. [uternational
Journal of Osteoarchaceology, 1991, 1: 225-230.

. MacCurdy, G. C. Human skeletal remains from

the highlands of Peru. American Journal of Physical
Anthropology, 1923; 6: 217-330.

Lax, E., Stanciu, G. and Leibovici, V. To settle a
controversy. Ossa, 1982-1984; 9—11: 73-78.






Vargova, L., Horackova, L., Némeckova, A., Krupa, P., MenSikova, M.
(2013)

TUMORS IN THE 18TH AND 19TH CENTURIES
AT BRNO, CZECH REPUBLIC

Anthropologischer Anzeiger, 70 (4): 385-405.

325






Anthrop. Anz. 70/4 (2013), pp. 385-405 Article
J. Biol. Clinic. Anthrop.
Stuttgart, December 2013

Tumors in the 18" and 19™ centuries at Brno, Czech
Republic

Lenka Vargova', Ladislava Horackova', Alena Németkova?, Petr Krupa®
and Miroslava Meng$ikova*

"' Division of Medical Anthropology, Department of Anatomy, Faculty of Medicine, Masaryk
University, Brno, Czech Republic
lhorac(@med.muni.cz

2 Department of Histology and Embryology, Faculty of Medicine, Charles University, Pilsen,
Czech Republic

3 Department of Medical Imaging, St. Anne‘s University Hospital, Brno, Czech Republic
* Museum City Brno, Czech Republic

With 13 figures and 1 table

Summary: Symptoms signs of benign and malignant tumors were observed during paleo-
pathological analysis of skeletal remains from the city of Brno in the Czech Republic.
Approximately 1,200 skeletons were examined from two Modern era archaeology sites: the
Mala Nova ulice (Little New Street) cemetery and the cemetery of the Nemocnice Milos-
rdnych bratii (Merciful Brothers” Hospital). Osteomas, usually located on the flat bones of
the cranial vault, were the most frequent skeletal pathology. Symptoms signs of malignant
tumors were observed in three cases. In one case lytic foci caused by the metastases of a
malignant tumor in the soft tissue was observed. Traces of myeloma multiplex were found in
two individuals. Living conditions in that period, and possible carcinogenic environmental
influences were assessed for the general population of Brno. This report contributes to a bet-
ter understanding of the historical development of cancers and the clarification of possible
causes for their modern increase of incidence.

Keywords: Paleopathology, tumors, bone remains, 18"-19" centuries.

Introduction

Tumors are formations that originate from localised unregulated growth of cells in
various body tissues. Benign tumors border neighbouring tissues and affect their sur-
roundings during growth, largely through pressure. Malignant tumors are typically a
destructive growth into neighbouring structures and result in metastases through the
migration of tumor cells via blood or lymph.

According to the World Health Organization (2008), more than seven million
people die annually worldwide from cancers, and the number grows continuously.
Along with the increasing incidence of malignant tumors in the present-day popula-
tion, interest in the history of this disease has grown in paleopathological studies.

© 2013 E. Schweizerbart’sche Verlagsbuchhandlung, Stuttgart, Germany www.schweizerbart.de
DOI: 10.1127/0003-5548/2013/0343 0003-5548/13/0343 $ 5.25
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The first descriptions of malignant tumors occur already in certain scientific stud-
ies from the turn of the 19" and 20™ centuries. As later revisions have shown, these
findings were not always diagnosed correctly. For example, the formation originally
described as “ovarian drops” or “cancer’” (Granville 1825) was recently evaluated to
be a benign cystadenoma (Strouhal 1976, Nunn & Tapp 2000). Although more pre-
cise diagnostics for tumors have been advanced by medical development and the sep-
aration of oncology as a distinct field of medicine, determining the level of malig-
nancy and benignancy of tumors remains particularly challenging even today. When
analysing skeletal remains in paleopathology, the study of cancers has other specific
difficulties. Bones damaged by the lytic process break more frequently and in the
fragmented state and they are more susceptible to natural decomposition. Moreover,
only tumors causing direct or indirect pathological changes on bones can be diag-
nosed. Diagnosis is easier in primary skeletal tumors (e.g. osteomas, osteosarcomas),
where the tumor tissue is itself available. In secondary bone foci, the primary focus
may be anywhere in the soft tissues and determination of the tumor type is often
problematic.

The paleopathology literature focusing on the study of malignant diseases is rela-
tively abundant. Each more extensive paleopathological monograph dedicates a full
chapter to neoplasms (Brothwell & Sandison 1967, Steinbock 1976, Ortner & Put-
schar 1985, Aufderheide & Rodriguez-Martin 1998, Ortner 2003, Roberts & Man-
chester 2005, Waldron 2009). For example, detailed analysis of the historic develop-
ment of neoplasms in humans and certain other mammals is presented in a study by
Capasso (2005) while Waldron (1996) had dealt with the prevalence of malignant
tumors in greater detail.

The publication by Strouhal & Némeckova (2008) is one of the summary paleopa-
thology works on tumors in the Old World, presenting approximately 190 well-docu-
mented malignant tumors for various historical periods.

As that publication states, the original diagnosis in certain cases did not corre-
spond to neoplasms and a part of the originally described findings could not be traced
and revised by modern methods.

Up to 2006, that study described 14 cases of malignant tumors in skeletal remains
from archaeological research on Czech territory, but 5 of those had to be excluded for
the aforementioned reasons. Therefore, the authors consider 7 cases of osteolytic car-
cinoma metastases to be proven neoplasms. The oldest is from the Early Bronze Age
(1350—1050 BC) from Prostéjov (Strouhal & Némeckova 2008). Three more cases
were found on Slavic burial grounds (Mikul¢ice, 9" century — Stloukal & Vyhnanek
1976; Olomouc-Nemilany, 9"-10" centuries — Vargova et al. 2002; and Libice, 10"
century — Strouhal & Némeckova 2008). Medieval and modern findings include
symptoms signs of metastatic carcinoma on skeletal remains from the St. Peter and
Paul Cathedral in Brno (Horackova et al. 1997) and two cases from the ossuary in
Kftiny (Strouhal et al. 1996).

In the Czech Lands, another malignant tumor on skeletal remains from the Early
Middle Ages to Early Modern Era was diagnosed as myeloma multiplex (Strouhal et
al. 1996). On a fragment of cranial vault from a man 40-60 years old, small multiple
foci of almost identical size were found. These were especially well visible on an X-
ray image.

A finding of an osteosarcoma on the right parietal bone of an adult man from
Kyjov is from the same historical period (Strouhal et al. 1997).
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In 2009, an extensive publication was issued by Smrcka et al. (2009), wherein the
authors described 5 malignant tumors on bones of the lower limbs. The skeletal
remains are from the National Museum in Prague, where a collection of specimens
from pathological autopsies during 1830—1950 was deposited. Only 3 of these cases
dated within the period we are monitoring (i.e. up to the end of the 19" century) were
included into the total number of heretofore published findings of neoplasms in this
country (osteochondrosarcoma, osteosarcoma and secondary carcinoma on tibia of
adults).

This paper describes three new cases of malignant tumors in the Czech Lands. In
addition to paleopathological analysis, it focuses on describing carcinogenic factors
that might have influenced incidence within that part of the investigated population
based on a study of available historical literature and iconographic sources.

Materials

Skeletal remains from two modern archaeological sites were examined using medical-anthro-
pological analytical approaches. The larger skeletal population came from the former Munic-
ipal Cemetery on New Little Street in Brno. This cemetery was in use between 1785-1883
(Flodrova 1992). Skeletal remains of at least 1083 individuals (663 adults and 420 children)
were taken from 354 graves. 238 adult skeletons were male, 208 were female, and for 217 the
sex could not be determined reliably. The men had died most frequently in the range of 40—50
years (age category maturus I). Almost one-third of the women died between 20 and 30 years
of age (age category adultus I), probably due to complications caused by pregnancy and
childbirth. If they survived this critical period, they lived roughly about as long as did men.
In most cases grave pits were used for multiple burials. The number of people buried in each,
and the state of preservation of individual skeletons and bones varied (Merta 1999). Grave-
stones or documents which could more closely identify the skeletons of the deceased Brno
inhabitants were not preserved. However, these were most probably skeletal remains of work-
ers and small craftsmen, as it is known from the literature that when the cemetery was aban-
doned as such, wealthy citizens had their relatives exhumed and relocated to the newly estab-
lished Central Cemetery in Brno (Flodrova 1992).

The second skeletal population came from the former cemetery of the Merciful Brothers’
Hospital in Brno. This site was used for the burial of the friars and patients of the hospital
between 1759 and 1784. The considerably damaged skeletal remains of at least 87 people
(10 children, 9 juveniles and 68 adults) were removed from this site. In view of the fact that
the monastery hospital only cared for male patients, male skeletons predominate, with
52 men, 1 woman, and 15 adults whose sex could not be determined reliably (Vargova &
Zapletalova 2007).

Methods

Paleopathological diagnostics was based on anthropological analysis of skeletal remains
using standard morphoscopic and morphometric methods as listed in the following literature
(Martin & Saller 1957, Knussmann 1988, Stloukal et al. 1999).

We determined the sex of the skulls of the adults according to the criteria of Borovansky
(1936) and Cihak (1987). In the younger age groups, we used morphological analysis of the
mandible according to Loth & Hennenberg (1996). In the post-cranial skeleton, the basis for
determining sex was constituted by the works of Howells (1964), Phenice (1969), Cem)'f
(1971), Dokladal (1978) and Brizek (1991).

In determining age of death, we classified the individual skeletons into generally used age
categories: newborn, infans I (up to 6 years), infans II (714 years), juvenis (15-19 years),
adultus 1 (20-30 years), adultus II (3040 years), maturus I (40-50 years), maturus II
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(50—60 years), and senilis (over 60 years). We based the age determination in childhood on
the knowledge of Flecker (1932-33), Stloukal & Hanakova (1978), Cihak (1987), Ubelaker
(1987) and Florkowski & Kozlowski (1994). We considered the closing of the spheno-occipi-
tal suture to be the basic borderline for adulthood. Age in the adult individuals was further
refined according to schemes by Vallois (1937) as modified by Résing (1977), Line (1971),
Szilvassy (1980), Vicek (1980) and Lovejoy (1985). Body height in women was determined
according to the tables by Bach (1965) and in men according to Breitinger (1937).

The findings from anthropological studies partially substituted for anamnesis data (the
individuals’ sex, age and physical habitus) and became the starting point for paleopathologi-
cal diagnoses. The basic investigative method was a detailed macroscopic examination, with
follow-up radiological and histological examinations of affected bone tissues to confirm
diagnoses. When making histological slides, bone samples were fixed with glutaraldehyde
and acetone, dried, gold plated and then investigated microscopically with the help of a Scan-
ning Electron Microscopy (SEM). Histological examination of a tumor can, to a certain
degree, provide information concerning its benignancy or malignancy. In general it may be
stated that the more the structure of the tumor matter differs from that healthy tissue from
which it is growing, the more malignant it is (Bednar et al. 1982). Examination of skeletal
defects by scanning electron microscopy allows for determining whether lesions were caused
solely by an osteolytic process or whether signs of an osteoplastic process were also present
(Némeckova & Strouhal 2011). The assessment of paleopathological findings was largely
based on standard criteria (Steinbock 1976, Bednar et al. 1982, Zimmermann & Kelly 1982,
Aufderheide & Rodriguez-Martin 1998, Vyhnanek et al. 1998, Ortner 2003, Horackova et al.
2004, Waldron 2009). It was necessary to use a rather modified standard classification of
tumors for the interpretation of results, with respect to the character of the examined skeletal
remains (Vargova et al. 2007).

For more precise interpretation of findings from paleopathological analysis of tumors in
the inhabitants of Brno from the 18" and 19" centuries, the available historical sources in the
literature listed in the publication by Vargova et al. (2010) were examined.

Paleopathological findings

Tumors causing direct or indirect pathological changes to bones were diagnosed
using paleopathological analysis of the skeletal remains of Brno inhabitants from the
18" and 19" centuries.

Osteomas were the most frequent tumor, present in 181 skulls (4.4 %) of the skele-
tal population. No osteomas were found postcranially. Only true osteomas (“bone
hamartomas”) occurring in desmogenous ossification of bones were included into
this group. A diagnosis of an osteoma could have been made macroscopically and
histologically already as a rule. Osteomas were small and lenticular in shape with
smooth surfaces, and found on the external laminae of the cranial vault (Table 1).
Multiple foci indicative of osteomatosis were found only in one case (Grave No. A
1896 a). Osteomas appeared as deep, homogenous shades with sharp borders in X-
ray images. The bone tissue of osteomas showed a normal lamellar structure in histo-
logical examinations (Fig. 1). Distinguishing osteomas from ear exostoses was rela-
tively easy using differential diagnostics. The main diagnostic criterion in these cases
was localisation of the findings. Ear exostoses (designated “auditory tori”) only
occur near the porus acusticus externus, and they are usually bilateral and symmetri-
cal (Steinbock 1976). Also, in diagnosing exostoses on long bones of the limbs (e.g.
myositis ossificans) from osteomas the position of the bony structure had a crucial
role. As exostoses occur mostly due to ossification of an excessively stressed tendon
or ligaments, or to mechanical irritation of the periosteum (e.g. calcar calcanei),
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Table 1. Summary of osteomas found in the bone remains from the Municipal Cemetery at
Little New Street (Brno, Czech Republic).

Grave No Sex Age category Localization of osteoma  Size (mm)

A 1843 Male maturus [ Right parietal bone 4 x4

A 1802 Male adultus 11 Coronal suture 6 %6

A 1845 Male maturus | Frontal bone 10 x 12

A 1851 ? maturus I Frontal bone S5x4

A 2803 Male maturus [ Frontal bone 6 x7

A 850 Female  maturus I Frontal bone 4 x4

A 852 Male senilis Frontal bone 8 x9

A 1896 Male maturus I Frontal bone, right and Multifocal lesions
left parietal bone range 5-13

exostoses are found in places of their insertions. Their structure also differs from the
true osteomas, as normal lamellose tissue with Haversian canals are typical for osteo-
ma while the increased pressure or torque in the locus of an exostosis will cause it to
be composed of woven bone.

The diagnosis of malignant tumors in skeletal remains is much more difficult, but
also more significant from a medical standpoint. Traces of malignant tumrs were
found in three cases within the investigated skeletal population.

1. The first malignant tumor was identified in a 50—60 years old man from grave
No. A 1864/2. A round opening of approx. 41 mm (Fig. 2) is present in the cranial
cavity at the right parietal bone (55 mm dorsally from the coronal suture, 5 mm later-
ally from the sagittal suture and 34 mm ventrally from the lambdoid suture). The lytic

1 mm

Fig. 1. SEM osteoma image shows the normal structure of its compact bone (approx. 50
years-old male, Grave No. A 1896 a).
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Fig. 2. A large lytic defect located in the right parietal bone caused by metastasis of a malig-
nant tumor (50—60 years-old male, Grave No. A 1864/2).

lesion has clear, sharp, serrated rims that were smoothed in places post-mortem. The
defect is bordered by very tiny perforations or “pitting”. The spongiosis is the most
affected bone structure and evidences that the osteolytic process began in the diploe
and proceeded to the external and internal lamina of the parietal bone (Fig. 3). Two
other smaller foci were noted macroscopically in the cranial vault. The larger (7 x
5 mm) is located at the right parietal bone approximately 10 mm laterally from the
abovementioned large defect. The smaller (1 x 1 mm) was located at the squama of
the left temporal bone above its zygomatic process. Sharply bordered small clearings
of irregular shape (without sclerotic borders) located in the diploe of the flat bones of
cranial vault were visible in X-ray images (Fig. 4). A histological examination of the
lytic focus rim with the SEM confirmed damage of the compact bone layer by a pro-
cess, which proceeded from the diploe (Fig. 5a). Both irregular lytic openings and
symptoms signs of an osteoplastic process in the form of newly made bone trabeculas
are clearly visible in the series of SEM images (Fig. 5b, c).

Pathological changes of this male skeleton have been interpreted as traces of bone
metastases of a tumor located primarily in soft tissue. Both the higher age of the
affected individual and the patterns of osteolytic foci (their number, various sizes,
sharp rims, round perforations) support this interpretation. The diagnosis of a meta-
static process was also supported by the absence of a sclerotic bone border in the X-
ray image. Similar manifestations on the flat bones of the skull could also have been
caused by myeloma multiplex. However, the foci of this disease are multiple, smaller,



Tumors in the 18" and 19" centuries at Brno, Czech Republic 391

Fig. 3. Uneven edges of an osteolytic defect surrounded by a zone of pitting situated in the
right parietal bone. Lytic process started in diploe and continued to the external and internal
lamina of aftlicted bone (50-60 years-old male, Grave No. A 1864/2).

and are of almost identical size. No lesions were observed on the postcranial skele-
ton, where they occur abundantly (and especially on pelvic bones). While lytic
lesions can also be caused by syphilitic infection, such diagnosis can be excluded in
this case because the lesions had no signs of the chronic inflammation which is typi-
cal of the reparation process. Moreover, cranial syphilis is most frequently mani-
fested on skull flat bones as caries sicca (Hackett 1976) with a characteristic image.
The differentiation of this tumor to compare with cranial tuberculosis has been more
difficult. Skull lesions are rare in this disease, however, and if they occur they are
rather solitary and the lytic process leads from inside of the bone to the surface.
Based on this differential diagnosis, we evaluated the finding on the skull as a meta-
static process.

The presence of an osteoplastic process, osteolytic changes and a follow-up histo-
logical examination identified the bone tumor type and allowed us to classify it as a
malignant tumor of mixed type.

2. The presence of multiple osteolytic foci on the significantly damaged skeleton
of an older woman (grave No. A 817/4) has been interpreted as symptomatic of a
malignant tumor. Three round osteolytic foci (averaging 4-5 mm) were located on the
lamina of the externa cranii, and in the diploe. A small calvaria fragment was found
on the external area of the frontal squama. At least five additional and smaller foci
(0.2 to 0.7 mm) were noted within the cranial vault. The rims of the defects were
sharp, and without macroscopic traces of healing. The lytic process proceeded from
the diploe towards external or internal laminas of flat cranial bones because spongy
bone tissues of all described lesions were evidently affected the most. However, the
full extent of the affected cranial bones could not be determined macroscopically nor
by X-ray, since bone surfaces were markedly disrupted postmortem. However, open-
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Fig. 4. A set of CT scans with tiny lytic defects visible in the diploe of cranial flat bones (50—
60 years-old male, Grave No. A 1864/2).

ings in the diploe caused by an osteolysis were clearly discernable in SEM images
(Fig. 6). Symptoms signs of an osteoplastic process were also noted in several loca-
tions.

Other osteolytic foci (0.1 to 10 mm) were found on preserved thoracic vertebrae of
this skeleton. They were situated on vertebral bodies (Fig. 7a) and processes (Fig.
7b). Defects usually had sharp rims. A smaller number of tiny perforations were
found on the perimeters of some foci at terminal body surfaces, but the spongiosis
was always affected to a greater extent than surface layers of compact bone. Inhomo-
geneous zones of lowered density corresponded to lytic foci in X-ray images. Indis-
tinct small islands of osteosclerosis occurred round larger ones. Smaller ones do not
have sclerotic borders (Fig. 8).

Lytic lesions were also found on a fragment of the right hip bone. One lesion took
an oval shape (approx. 21 * 7 mm) and was located in the spongiosis between the
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Fig. 5. A set of SEM images showing details of lytic defect edge from an afflicted skull.
a) The lytic process started in the diploe and continued to the external and internal laminae
of the afflicted bone. b, ¢) Irregular lytic apertures with osteoclast’s pits and symptoms signs
of osteoplastic process as new formed bone trabeculae (50—60 years-old male, Grave No. A
1864/2).

lunate facet of acetabulum and the greater sciatic notch. An additional two foci (22 x
Il mm and 24 x 5 mm) were located around the pre-auricular groove (Fig. 9).

Hidden osteolytic foci were also found by X-ray within seemingly intact bone
(collar bone, ribs and shoulder blade). Lesions were situated in the right scapula
where they blended into larger holes, which manifested themselves as map-like clear-
ings in X-ray images (Fig. 10a). Lesions were more frequent and larger in the ribs,
and found only sporadically in the collar bones (Fig. 10b).

The older age of the affected individual and the distribution of osteolytic foci on
the skeleton correspond to two types of malignant tumors — metastatic carcinoma and
myeloma multiplex. A high number of lesions up to 20 mm across, almost all of
which were of identical size, bear witness to myeloma multiplex. Somewhat larger



394 Lenka Vargova et al.

i1 mm

Fig. 6. SEM image of a lytic focus margin located in the calva with visible foramina situated
in the diploe. Symptoms signs of osteoplastic process are visible on the afflicted bone
(female, age category senilis, Grave No. A 817/4).

Fig. 7. a) Thoracic vertebrae with osteolytic foci situated in the bodies and b) vertebral pro-
cesses (female, age category senilis, Grave No. A 817/4).
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Fig. 8. Macroscopically visible lytic foci are identical with an inhomogeneous area of lower
density on the X-ray of thoracic vertebrae. Large foci are surrounded by less distinct “map-
like” osteosclerosis while smaller foci are without any sclerotic rim (female, age category
senilis, Grave No. A 817/4).

Fig. 9. Lytic lesions have been also found in the fragment of the right hip bone, the largest
was situated between lunate facet and greater sciatic notch. Two more foci were located next
to the pre-auricular groove (female, age category senilis, Grave No. A 817/4).
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Fig. 10 a, b. Hidden osteolytic foci have been found by an X-ray also in seemingly intact
bones — a) collar bone, shoulder blade and b) in ribs (female, age category senilis, Grave No.
A 817/4).
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Fig. 11. Seven small osteolytic foci have been found at lamina externa of the flat bones of the
cranial vault. The largest was noted at the left parietal bone (male, 50-60 years, Grave A
2817/4).

cavities in the pelvic bone fragment represent an exception, but may also have arisen
through the fusion of several smaller lesions.

Pursuant to differential diagnosis the pathological changes in the female skeleton
from this grave may be interpreted in all likelihood as symptomatic of myeloma mul-
tiplex.

3. Seven small osteolytic foci of 2 to S mm were found on the lamina externa of the
cranial vault of a 50-60 years old man from grave No. A 2817/4. The largest was
noted at the left parietal bone approximately 20 mm from the middle part of sagittal
suture, three smaller ones at the right parietal bone, and three others at the occipital
squama. The rims are sharp and cratered (the extent of affected compact bone is
much smaller compared to the diploe) and they do not manifest indications of healing
(Fig. 11). Additional small osteolytic foci with sharp rims were perceptible in the X-
ray image (Fig. 12). Smooth cavities in the diploe were easily visible by SEM and the
lytic process proliferated into the compact bone (Fig. 13).

Other bones could not have been investigated because the postcranial skeleton was
not preserved. However, judging by the characteristic foci at the crania, it was, in all
probability, a case of myeloma multiplex. The different sizes of individual lesions in
bone metastases, which were also considered in differential diagnosis, were very
apparent in contrast to myeloma multiplex and usually were lined by small perfora-
tions. Chronic inflammatory process was also excluded in this case due to the
absence of reparation process.



398  Lenka Vargova et al.

Fig. 12. Further small osteolytic foci with sharp rims which are not macroscopically visible
were perceptible with CT (male, 50-60 years, Grave A 2817/4).

2 mm

Fig. 13. Smooth cavities in the diploe were easily perceptible by SEM and the lytic process
proliferated into the compact bone (male, 50-60 years, Grave A 2817/4).
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Discussion

To understand the development and prevalence of diseases it is necessary to know not
only the individual case history but also the occurrence of the disease in a certain
population group. In osteological processes where only a part of a population is
examined, not even the basic epidemiological markers (prevalence, incidence, mor-
bidity, mortality) can usually be used for evaluation. A basic factor is the preservation
status of the individual skeletons. Bones with osteolytic defects are usually fragile,
and they are the first to succumb to natural decomposition processes. They also are
more frequently damaged when uncovering graves and while transporting, washing
and reconstructing the bones. For this reason, the actual number of neoplasms in the
studied set cannot be recorded. Frequently, not even an entire skeleton of an affected
individual can be assembled, and especially in graves used for burying several gener-
ations. Moreover, certain skeletons of the skeletal set from the graveyard on Mala
Nova Street that we studied had been incompletely exhumed when it was abandoned.
On these grounds, it was not possible to carry out a detailed statistical analysis or a
statistical comparison of the studied set with sets having similar data.

Despite all these difficulties with interpreting neoplasms in historic populations,
paleopathological findings provide the only direct evidence as to the existence of this
disease in the past. Therefore, paleopathological studies in the context of historical
sources may contribute to our understanding the causes for increase of neoplasms in
contemporary times.

The aetiology of malignant tumors, however, has not been entirely clarified up to
the present day. Generally, a multifactor theory for the occurrence of tumor growth is
supported, along with a number of theories such as irritation, dysontogenetic, infec-
tion, heredity and hormonal theories (Bednaf et al. 1982). The irritation theory attri-
butes the occurrence of tumor growth to chronic irritation of cells, most frequently by
inflammation or other disease. It works on the empirical experience that tumors fre-
quently occur in pathologically and morphologically altered tissues, such as scars
from burns, at sites of chronic inflammation, and in the dysplastic epithelium of the
cervix. Therefore, these conditions are referred to as pre-cancerous. Chronic irrita-
tion cannot, however, be regarded as the only cause for initiating uncontrolled
growth, as tumor growth does not occur uniformly in all pre-cancerous conditions.

The dysontogenetic theory considers damaged embryonic growth to be the cause
for malignant tumors to occur. It assumes that cells or groups of cells not yet entirely
differentiated nevertheless separated during ontogenesis. Although the growth of
these cells decelerates for a certain time, the cells retain their abilities to proliferate,
which are then stimulated by the influence of certain external factors. The occurrence
of malignant melanoblastoma in a pigmented nevus is considered to be an example of
this phenomenon.

The infection theory of tumors originated after successfully transferring chicken
sarcoma to another individual by a virus. Certain human tumors are currently known
to be demonstrably caused by viruses. The presence of a special enzyme — reverse
transcriptase — that contributes to introducing the viral genome into the host DNA is
considered a proof of viral aetiology (Horton & Hill 1977).

The influence of heredity upon the occurrence of malignant tumors is demon-
strated by frequent occurrence of certain types of tumors, such as breast carcinoma,
in family members. However, the question as to the relative roles of innate disposition
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versus external influences upon the occurrence of tumors remains in dispute. More-
over, both family and sporadic occurrence can be recorded in a single type of tumor.

Disproportionate hormonal stimulation of growth is also considered to be one of
the possible causes of tumors. This theory was formulated based upon the higher
occurrence of tumors in individuals after hormonal treatment.

Only advances in molecular biology and cytogenetics have helped to uncover the
main mechanisms contributing to the occurrence of cancers. Today, we consider
malignant tumors to be a genetic disease in which genes regulating cell division
change (mutate). Spontaneous mutations occur only sporadically and therefore par-
ticularly external factors (chemical, physical, biological), so-called mutagens/carcin-
ogens, play a large role in their occurrence (Klener et al. 2002).

Nearly 1,000 environmental carcinogens are presently known to be capable of
inducing malignant tumors with long-term exposure. Most carcinogens are products
of developed industrial manufacturing, and therefore the increasing number of neo-
plasms in developed countries is related to the change of living conditions due to
developing modern technology. The monitored period was characterised by dynamic
development of technical and scientific knowledge and its introduction into practice.
Along with the development of science and technology, the mortality from most seri-
ous diseases with the exception of neoplasms began slowly to diminish (Gage 2005).
As natural conditions deteriorated and certain widespread negative phenomena of
modern society increased, these were rather effectively offset by the introduction of
new medical knowledge into clinic practice (e.g. asepsis, antiseptics and vaccina-
tion). The changes in organising medical care and the education of medical personnel
also had an important influence on the state of health in the 19™ century population.
Due to these measures, average of the survival to beyond the age of 40 years
increased in the developed countries (50.6 % of women and 47.3 % of men from the
studied sample of Brno’s adult population from the 18" and 19" centuries lived for
more than 40 years). As a number of neoplasms only occur in older individuals (such
as metastatic carcinoma of breast, prostate and stomach) this type of disease soared
at the turn of the 18" and 19" centuries.

For that reason, a study of contemporary literature forms a part of the presented
paleopathological analysis. The study focused on information that could have a
causal relationship to the origin of malignant cancers.

Brno was an important industrial centre of the Austrian Empire and later Austro-
Hungarian Empire in the 18" and 19" centuries. Textile manufacturing was the pri-
mary industry, followed later by food processing and engineering industries. The
development of textile factories was accompanied by a huge influx of villagers into
the city. Between 1763 and 1900, for example, their numbers increased from 8,000 to
110,000 (Kuca 2000). A distinct social stratification of Brno’s inhabitants also took
place. Well-to-do citizens lived in the central town with its rather residential charac-
ter. New industrial estates were built in suburban zones, where the needy lived in
overcrowded workers quarters, most in poor sanitary conditions, and without suffi-
cient material security (Brazdil et al. 2005).

Moreover, workers were exposed to the effects of dyes and other chemicals in tex-
tile factories. Carcinogenic agents could also have been present in the water system
since industrial waste water and residential “gray” water was discharged into public
sewers which drained without any treatment directly into the Svratka River (Simon
1950). There were almost 1,200 factory smokestacks in Brno in the middle of the 18"
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century and their discharge polluted the air and could have had a negative influence
on the health conditions of Brno’s inhabitants (Kuca 2000).

The health of Brno’s inhabitants was also influenced by the level of health care
available in Brno at that time. The majority of ill people were still treated at home,
since the care of a general practitioner was expensive and almost beyond the means
of the needy. It was not until public medical institutions were established by the
Reforms of Maria Theresia and Joseph II, over the course of the 18" and 19" centu-
ries that appropriate medical care was made available to this group of inhabitants.

Statistics from 1871 provide information about cancer patients in Brno. A total of
4,630 patients were treated in Zemska verejna vieobecnd nemocnice u svaté Anny (St.
Anne’s Provincial Public General Hospital), out of which 109 (2.28 %) suffered from
unspecified cancers. At that time a dissection room was already part of the hospital
and histological examinations, important for the corroboration of malignant tumors
diagnoses, were carried out there (Sajner et al. 1986).

141 major surgeries were carried out in the surgery department in 1880. Of these
a neoplasm was removed in sixty two cases (43.9 %). However, the total number of
patients treated because of tumors was not identified.

Further information could have been obtained from overviews of reported dis-
eases at the Merciful Brothers” Hospital in Brno (Bruckner 1897 Bruckner 1899,
Deutschel 1913). While malignant tumors do not appear in patient records in the
middle of the 19" century, by the end of the century statistics show that 0.6 % of
patients were treated for malignant tumors. A twofold increase of tumors (1.3 %) was
noted in the first decade of the 20" century. We have to ask ourselves, whether the
reason for this increase was a worsening environment with a higher amount of carci-
nogenic agents and their long term impacts, or the result of constantly improving
diagnostic methods. For more precise information as to the frequency of occurrence
and for comparing the epidemiology of malignant tumors, however, it would be nec-
essary to examine a much larger number of skeletons dating from the 18" and 19*
centuries. Nevertheless, burial grounds from this period have but rarely been studied
(e.g. Mays et al. 2006) to date, and such dated findings of neoplasms rarely occur in
the literature (e.g. Melikian 2006, Miles et al. 2008, Assis & Codinha 2010, Waster-
lain et al. 2011). In the Czech Lands more generally, too, such findings are sporadic
(Strouhal et al. 1996, Strouhal et al. 1997, Horackova et al. 1997, Smrcka et al. 2009).
Only data given by Strouhal & Némeckova (2008) in their monograph could be used
in order to compare a diachronic growth of tumor cases in Czech lands. The authors
assessed in it only the absolute number of cases found and described in our country.
The oldest of them was dated to the Early Bronze Age to the period of Lusatian cul-
ture (1350-1050 BC) and comes from Prostjov. Three cases of malignant tumours
found at skeletal remains from Slavonic burial places in Mikuléice (9" century, dis-
trict Bfeclav), in Olomouc-Nemilany (910" century), and in Libice (10" century)
were classified to antiquity. All other skeletons with traces of malign processes (5
cases in total) come from modern archaeological sites (ossuary in Kitiny, district
Blansko, Cathedral of St. Peter and Paul in Brno, Chapel St. Joseph in Kyjov).

Therefore, there is a lack of sufficient direct evidence with which to create an
objective view as to the geographic distribution and diachronic increase in the cases
of neoplasms in the studied period, and from this perspective each new case exam-
ined in detail makes a contribution.
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Conclusion

Industrial development at the turn of the 18™ and 19™ centuries is considered to be a
period of increased contamination of the environment by carcinogens. Therefore,
present-day medicine assumes that a significant increase of malignant tumors
occurred in this period. Archeological research, however, is focused mainly on study
of the oldest historic periods, and therefore the presented direct paleopathological
findings of neoplasms are rather unique in terms of their dating.

Three cases of malignant tumors described here can be included among 190 well-
documented and diagnosed cases of malignant tumors in the Old World as found in
the literature and recorded by Strouhal & Némeckova (2008). The listed findings are
among the most recent among these tumors, and therefore the presented study can
contribute in part to understand the linkages in the development of cancers at times
of their expected largest increase. Some authors, such as Wood et al. (1992) are very
sceptical, however, about the prospects for determining the health status of a popula-
tion only according to the study of skeletal remains. Although it is true that evalua-
tion of paleopathological findings is always limited by a number of factors (such as
the state of the skeletal remains, burial ground characteristics and representativeness
of the studied set, unavailability of detailed information on the entire population, and
the studied specimens with a view to individual differences of the immune system),
this depends upon how the findings are interpreted. In any case, mere statistical eval-
uation as to the frequency of the discovered malignant tumors cannot be regarded as
an indicator of prevalence or mortality in the studied population sample. Neverthe-
less, the tumors remain direct evidence as to the existence of this cancer in the inhabi-
tants of Brno of the 18™ and 19™ centuries in a period of expansive growth in indus-
trial production.
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1. Introduction

According to a recent WHO report, approximately one and a half
million people died of tuberculosis in 2014, and it is estimated that
almost one-third of the global population is infected with tuber-
culosis [1]. Developments in medical research and scientific dis-
covery have mitigated the number of tuberculosis-related deaths
over the last two centuries. However, even the introduction of
vaccination, improved diagnostics and more effective use of anti-
tuberculotics have been unable to eradicate this widespread
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1472-9792/© 2017 Elsevier Ltd. All rights reserved.

infectious disease. The challenges posed by tuberculosis mean that
vast scientific research is being conducted to battle the disease,
including a focus on its development through the ages. From this
point of view, paleopathological studies focused on observation of
the pathological changes of skeletal remains of historical pop-
ulations are beneficial. These studies produce direct evidence
regarding the existence of tuberculosis and its past forms. However,
the number of previously documented findings of bone tubercu-
losis in paleopathological literature does not correspond with the
data about its mass occurrence in literary sources. One of the main
reasons is the fact that the bones and joints are affected with the
disease in only 5% of cases of all persons infected with tuberculosis.
The second reason is that not all of the affected bones are pre-
served. A detailed study of the occurrence of bone tuberculosis in
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historical osteological sets from archeological surveys was
completed by Holloway et al. [2]. Our study aims to expand upon
the findings of tuberculosis described in the professional Czech
literature and to complete a comprehensive review on the devel-
opment of tuberculosis in Central Europe.

2. The history of tuberculosis based on the study of literary
and iconographic sources

Tuberculosis, also known as phthisis, is a serious chronic in-
fectious disease affecting the human and also many animal species
worldwide. In humans, the causative agent of this disease is
Mycobacterium tuberculosis, and on rare occasions Mycobacterium
bovis and Mycobacterium africanum as well. These mycobacterial
species are usually included in one complex (Mycobacterium
tuberculosis complex) because more than 90% of their DNA is
mutually homologous.

The genus Mycobacterium is ubiquitous in nature and occurs on
all continents. Many millions of years ago, the genus Mycobacterium
probably had one common predecessor which belonged to natural
soil microbes. This predecessor spread across vast swathes of land
and, in so doing, became exposed to different external conditions
which then developed new individual microbial species. Sapro-
phytic species lived in soil and water, the parasitic type gradually
adapted to live in hosts, including human beings. The specific
process of the development from harmless microorganism to
pathogenic Mycobacterium tuberculosis is not clear and is the focus
of many studies [3—6]. According to the older theory, the new
specimen of human Mycobacterium arose through mutation from a
bovine strain, whose evolution coincided with the domestication of
cattle in the Eneolithic Age [7]. Other studies, however, contradict
this view. Based on the presence of the specific deletion of TbD1 in
the DNA structure, Mycobacterium tuberculosis is deemed an
ancient species, while Mycobacterium bovis is counted as a modern
species. Another theory considers the existence of one pathogenic
Mycobacterium prototuberculosis, a common predecessor of all
virulent species [8]. Despite inconsistent opinions on the devel-
opment of the origins of tuberculosis, it can be included amongst
the oldest and most widespread diseases in the world.

The oldest evidence to date of the existence of tuberculosis was
the discovery of pathological changes in a bison skeleton in South
America. Radiocarbon dating dated it back to the Paleolithic period,
approximately 17000 to 18 000 BP [9]. The first traces of tubercu-
lous processes in human skeletal remains were found in Neolithic
burial grounds. Amongst them were skeletal remains from the
Neolithic village of Atlit-Yam in Israel, dated to 9000—8 000 BP
[10]; evidence of Pott's disease in the vertebral column from
5700—-5900 BP from Liguria in Italy [11] and the skeleton found
near Heidelberg dated to 5000—3 000 BP [ 12]. Cases of tuberculosis
were gradually reported on a wider scale from the Eneolithic period
onwards [13].

According to present-day findings, tuberculosis was an entirely
common disease in ancient Egypt, i.e. from the Predynastic Age
(4000-3100 BP). Along with images of Pott's disease in paintings
and statues, evidence of its existence can be found in paleopatho-
logical studies describing tuberculous changes in skeletal remains,
as well as in Egyptian mummies [14—20].

From the oldest literary sources of information on tuberculosis,
we can quote a note on prolonged fever disease in the Code of
Hammurabi from the Babylonian Empire (about 2 200 BP). There is
also mention in the Old Testament (in the 3rd and 5th books of
Genesis, according to the last edition of the 1613 Bible of Kralice),
where phthisis is considered a punishment of the Lord cast upon a
chosen nation. There is always a treatise about phthisis in the
famous ancient medical tracts as well. Amongst these works are

Corpus Hippocraticum, assembled by Hippocrates (*460 BP—1370
BP) and his pupils and further in the 3rd book of encyclopedic
writing, De medicina libri octo compiled by Celsus (*25 BP—{50 AD).
It is also possible to find knowledge in the comprehensive medical
tracts of Galenus (*129—1200 or 216).

Tuberculosis remained a serious problem throughout the Mid-
dle Ages. The scientific writings of medieval physicians contain
interpretations of this redoubtable disease, however they do not
provide any of their own new observations. Avicenna
(*980—11037), the most significant medieval physician, fully em-
braces Galen's teaching in his famous tract, Canon medicinae. There
are also interesting regulations regarding the prohibition of the
consumption of diseased animals, drawn up by Jewish physician,
theologian and thinker, Maimonides (*1135—11204). The author
prohibited the consumption of animals with the symptoms of a
disease, which is now possible to be identified with some certainty
as being tuberculosis, based on the symptoms described [21].

The wide range of paleopathological findings is testament to the
expansion of tuberculosis in the Middle Ages, from the Old World
[22,23] and also from America [24].

The number of TB patients gradually increased during modern
times. This fact is evident, for example, from known medical tracts
of modern times where phthisiology usually occupies a very sig-
nificant place. These works do not merely reproduce teachings of
reputable authorities, as was the case in the Middle Ages, but they
submit new knowledge supported by their own observations. One
such example is that of Paracelsus (*1493—11541), who sees the
essence of tuberculosis in the obstruction of the respiratory tract
through concretions called tartarus. Fracastoro (*1483—71553), the
Italian physician and scholar, includes phthisis among the diseases
contagious via what he called contagio in his famous text, De con-
tagione et contagiosis orbis et eorum curatione libri Ill. Fracastoro's
contagionism gradually became the universally accepted theory in
phthisiology all over Europe.

The development of phthisiology was considerably affected, not
only by the increase of medical knowledge of the anatomy, histol-
ogy and physiology of human beings, but also by the development
of technical fields. William Harvey (*1557—11657) contributed to
the understanding of lung function, thanks to the discovery of
blood circulation at the beginning of the 17th century. The inven-
tion of the microscope enabled Marcello Malphigi (*1628— 11694)
to reveal the alveolar structure of lung tissue. Sylvius
(*1416—11672) was one of the most eminent early modern re-
searchers specializing in the study of tuberculosis. In his compre-
hensive tractate, he consistently compiled the issues of phthisis,
based on available modern scientific medical knowledge. He
described the basic pathological-anatomical changes of lung tissue
and the formation of tubercles and tuberculous caverns. Sylvius'
treatise on tuberculosis became a source of knowledge for subse-
quent generations of physicians. Among the representatives of the
English school, for example, Thomas Willis (*1621—11675), Richard
Morton (*1635—11698) and Thomas Sydenham (*1624—11689) may
be named. German and Dutch medical schools were represented by
Georgiu Ernest Stahl (*1660—{1734), Fridericus Hoffmann
(*1660—11742), Hermann Boerhave (*1668—11738) and also the
famous author of the Theresean and Josephine reform of health
service and education, Gerard van Swieten (*1700—71772), and
many others. All these physicians contributed more or less to the
expansion of the knowledge of tuberculosis, especially regarding
the polymorphous pathological-anatomical changes which it cau-
ses. The introduction to clinical praxis of a new examination pro-
cedure — percussion — was very important for the diagnosis of the
disease. Leopold Auenbrugger (*1772—11809) contributed to this
new procedure and, after him, Jean Nikolas Corvisart
(*1755—11821), who popularized and improved this method.
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Considerable advance in tuberculosis knowledge was made by
French physicians in the 19th century, namely Gaspard Laurent
Bayle (*1774—11816) in his work Recherches sur la phtisie pulmon-
aire, and René Théophile Hyacinte Laénnec (*1781—11826) in his
writing of Traite de I'aucultation médiateet des maladies des pulmons
et du ceeur. Laénnec meticulously analyzed the flawed opinions of
his predecessors on phthisis and corrected them (e.g. he indicated
that Paracelsus' tartarus was a manifestation and not the cause of
the disease). He described the correct pathogenesis of the disease
and openly admitted that the present physicians had not yet
discovered a reliable treatment measure. Along with this, Laénnec
introduced a new examination method of listening — auscultation
— into clinic praxis. This method contributed not only to easier
diagnosis of tuberculosis, but also of other pulmonary and cardiac
diseases. Laénnec's opinions caused shockwaves in phthisiology.
His opinions were studied, analyzed, supported and also criticized
(especially the pathological-anatomical aspects of tuberculosis) by
a full range of physicians, such as Rudolf Ludwig Karl Wirchov
(*1821—11902). Bacteriological research ended the disputes over
Laénnec's teaching. Jean Antoine Villemin (*1827—11892) provided
proof of the viability of Laénnec's ideas. He produced experimental
evidence regarding the transferability of tuberculosis in his work,
Etudes sur la tuberculose. — Preuves rationelles et expérimentelles de
sa specificité et de son inoculabilities (first published in Paris in
1968).

The most significant discovery in the history of tuberculosis and
also in medicine was made by Robert Koch (*1843—11910). For the
first time, he cultivated, observed and described the originator of
the disease — Mycobacterium tuberculosis (called Koch's bacillus
after its discoverer). It was difficult to discover this microorganism,
because it is poorly stainable with common organic dyes. It is
related to a high lipid content in its cellular wall. On 24th March
1882 during a lecture of the Berlin Physiological Society, Robert
Koch announced his discovery for the first time. He later published
it in the Berliner Klinische Wochenschrift in an article titled Die
Aetiologie der Tuberculose. Therein the precise etiological definition
of tuberculosis was submitted.

Koch continued his research on tuberculosis in subsequent
years. He conducted examinations into mycobacterial culture,
looking for their behavior in primary infection and then in rein-
fection, whereby he provided a basis for the immunological
research of this disease. His experiments became the starting point
for the preparation of tuberculin (adjusted albuminous extract from
mycobacteria), which Koch considered as the primary effective cure
for tuberculosis. This communication caused huge exultation
around the world. Patients came en masse to Berlin to be healed by
this new cure. Hotels became sanatoriums. Physicians from all over
the world congregated there. However, high hopes soon resulted in
disappointment. For this reason, Koch's merits were adulterated.

Irrespective of the iniquities Koch was subjected to regarding
tuberculin, this preparation became an indispensable means for
diagnosing tuberculosis. The importance of Koch's tuberculin was
soon held in high regard by Czech physician, Karel Franz
(*1864—11933). He used tuberculin skin reactions largely to detect
primary infected recruits.

Koch's discovery sparked a revolution in tuberculosis research.
Physicians focused their interest primarily on epidemiological is-
sues. The sources of infection were observed, as well as methods of
transmission and entrance gates of tuberculous infection. In this
context, several authors' works were beneficial, namely George
Cornet (*1858—11915), Carl Georg Friedrich Wilhem Fliigge
(*1847—11923), Georg Kiiss (*1867—11936), Theodor Escherich
(*1857—11911), Anton Ghon (*1866—11936) and others [21].

A most significant further advance in phthisiology was provided
in 1895 by Wilhelm Conrad Roéntgen (*1845—{1923), who

discovered the X-ray and its use in the imaging of internal organs
and pathological processes in the human body. Until that time,
internal diagnoses of tuberculosis were based primarily on the
auscultation of the lungs and percussion on the chest. Diagnosis
was concluded solely by the auditory perception of the examining
physician. Since the times of Hippocrates, hygienic-dietetic mea-
sures had been the only possible treatment method used for
tuberculosis.

In modern times, Hermann Brehmer (*1826—11889) made a
valuable contribution to the development of this kind of phthisio-
therapy. In 1854, he opened the first sanatorium for TB patients in
Gorgesdorf in Germany (currently Sokotowsko in Poland). How-
ever, dietetic and climatic treatment was not always effective.
Moreover, sanatorium treatment was unavailable to most TB pa-
tients due to a lack of funds.

At the end of the 19th century, surgical procedures in the
treatment of tuberculosis came into use, largely thanks the Italian
physician, Carlo Forlanini (*1847—11918). In 1882, he published the
method of “artificial pneumothorax” (immobilization of the
affected lung by introduction of air into the pleural cavity) in
tuberculosis therapy, and first used it in 1892. Therapeutic pneu-
mothorax could be useful only in the absence of adhesion between
parietal and visceral pleura. When there were adhesions within the
pleural cavity, “extrapleural thoracoplasty” started to be used
before the implementation of pneumothorax. It was first per-
formed by German internist and surgeon, Heinrich Quincke
(*1842—11922), who released the adhesions within the pleural
cavity by removing a rib above the cavern.

Both these methods made it possible to operatively immobilize
the diseased lung. To achieve the same effect, in 1911 E. Stuertz
recommended interrupting the innervation of the diaphragm by
intersection of the phrenic nerve (known as phrenicotomy).

In addition, antituberculous prevention was developing simul-
taneously. The first preventive measures to combat tuberculosis
were related to the admission of the contagiousness of the disease.
For example, the first laws for eliminating phthisis as a contagious
disease were passed in Italy at the end of the 17th century. In some
countries, cruel punishments were even imposed for noncompli-
ance with the laws. One Scottish physician, Robert Philip
(*1857—11939) created what was called a dispensatory program in
1887 [21].

The French physician and bacteriologist, Albert Leon Charles
Calmette (*1863—11933) and a French veterinary surgeon, Jean
Marie Camille Guérin (*1872—11961) indicated a new method for
the prevention of tuberculosis. By cultivating the bovine type of
mycobacterium in soils containing bile, they grew a culture devoid
of virulence, but producing tuberculin which was able to activate
the immune system after application. The new avirulent tribe was
named Bacillus Calmette-Guérin (BCG) and came into usage as a
vaccine. After the introduction of a blanket vaccination in most
European countries, it was obvious that immunization protected
approximately 80% of those vaccinated. The protective effect lasted
for about 12 years, however, causing allergic reactions in some
cases. In some countries where incidences of tuberculosis were
lower (less than 10 cases/100 000 residents), fear of allergic re-
actions took precedence over fear of infection. These populations
retreated from mass vaccination [25].

The most important element for reducing cases of tuberculosis
was the new antibiotic streptomycin created by chemist, Albert
Schatz (*1920—72005) in 1943. It became the main effective
medication to combat this disease [26]. Along with other prepa-
rations, it is still used in the treatment of tuberculosis to this day.

Written sources as well as direct evidence of tuberculous
changes in skeletal remains from early modern archeological lo-
calities have testified to the existence of tuberculosis in modern
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times [27,28].

In summary, we can state that tuberculosis has existed since
prehistoric times, with the number of TB patients gradually
increasing in later centuries and with the disease culminating in
the 19th century and in the first half of the 20th century. The spread
of the disease was primarily attributed to deteriorating social and
hygienic conditions during the wars, crop failure, natural disasters
and starvation. Contagion was also fundamentally affected by the
concentration of large numbers of inhabitants in shanty towns of
conurbations at the beginning of industrialization [29].

At present, tuberculosis is characterized by the pronounced and
widening inequality around the world, with most TB patients in the
developing countries of Africa and Asia. The situation in Europe is
much more favorable, although the disease has been a long-term
problem here. Some of the causal factors are the increasing resis-
tance of mycobacteria to antituberculotics, the high migration
patterns of Earth's inhabitants, heightening susceptibility of certain
groups of inhabitants to tuberculous infection (e.g. AIDS sufferers,
oncological patients after chemotherapy, patients after treatment
with immunosuppressants, etc.).

3. A brief history of tuberculosis in the Czech Lands

Throughout history, tuberculosis has also affected the lives of
inhabitants of the Czech Lands. As well as the common man, some
historical figures died of tuberculosis, e.g. the Czech King Wence-
slaus II (*1271—1305) and his daughter, Elizabeth of Bohemia
(*1292—11330); writers and poets — BoZena Némcova
(*1820—11962), Karel Havlicek Borovsky (*1821—{1856), Franz
Kafka (*1883—11924), Jiri Wolker (*1900—11924). Tuberculosis had
its most profound effects on the population at the turn of the 18th
century and in the 19th century, due to the expansion of industri-
alization and concentrations of large numbers of inhabitants in
conurbations. One such example is the tuberculosis which caused
the demise of residents of St. Peter's parish in Brno (the second-
largest Czech city) between 1785 and 1799 [30].

As in the rest of the world, the care of TB patients was prob-
lematic in the Czech Lands before the discovery of streptomycin. In
the 18th and 19th centuries, when the disease culminated in our
territory, most TB patients were the underprivileged who were
unable to pay for private doctors and were referred to hospitals for
treatment. Most former health facilities had substantial financial,
staff and operational problems. For instance, in St. Anne's Provincial
General Hospital in Brno, one doctor was in charge of between 400
and 900 patients. There was a considerable bed shortage, wards
were crowded and TB patients were not isolated in a separate ward
from the rest of the patients [31].

At the end of the 19th century, dispensaries began to be made all
over Europe for TB patients and special sanatoriums were founded.
Among the first of these in the Czech Lands was the Provincial
Department for Scrofulous Children in Luz-Kosumberk and a san-
atorium for adults in Zamberk [32]. In Prague, the “Association to
establish hospitals for pulmonary diseases in the Czech Kingdom,
the Margraviate of Moravia and the Duchy of Silesia” was founded
in 1888. This Association was a predecessor of “Masaryk's League
against Tuberculosis” which was founded after the First World War
and shortly after the establishment of the independent Czecho-
slovak Republic, thus carrying the name of its first President.
However, no exact data existed on the incidence of tuberculosis in
Czechoslovakia at that time, as it was not compulsory to report it.
However, according to registry office records, more than 35 000
people died of tuberculosis per annum (i.e. 260 deaths per 100 000
inhabitants). The death rate was therefore almost three times
higher than in the surrounding developed countries of Western
Europe. Masaryk's League against Tuberculosis was founded as a

non-governmental organization of humanitarian character with a
significant medical component. Thanks to the thousands of
enthusiastic collaborators, amongst whom were physicians, poli-
ticians and ordinary residents, Masaryk's League dispensed large
sums of money, enabling the creation of a network of dispensaries,
which provided support to hospitals and contributed to the
development of the social care of TB patients and their families. The
League also published scholarly journals and methodological
manuals for physicians and the general public. It held talks and
significantly participated in all the preventive measures of endan-
gered groups of the population. Thanks to this organization, during
the short interwar period, the death rate from tuberculosis
decreased significantly in the Czech Lands (129 deaths per 100 000
inhabitants). With the onset of the German occupation of the Czech
Lands, which became known as the Protectorate of Bohemia and
Moravia (Protektorat Bohmen und Mahren, 1939—-1945), Masaryk's
League lost its name and many of its members were executed trying
to resist the fascists. However, their activities were not completely
suppressed. In 1950, the Czechoslovak Republic assumed the role of
Masaryk's League in the battle against tuberculosis. Its property
was passed on to the only voluntary non-governmental organiza-
tion in the country — The Czechoslovak Red Cross [33—35].

4. Direct paleopathological evidence of occurrence of
tuberculosis in the Czech Lands

When studying the historical development of tuberculosis, be-
sides iconographic and literary sources, paleopathological analyses
which focus on manifestations of tuberculosis in bones in archeo-
logical research have a significant predictive value.

In paleopathological studies of skeletal remains from various
historical periods in our territory, manifestations of bony tubercu-
losis have so far been recorded in 76 skeletons, 6 of them dating to
prehistoric times, 43 to the Middle Ages and 27 tuberculous skel-
etons came from early modern burial grounds. The skeletons with
traces of tuberculosis came from a total of 20 archeological local-
ities and we have managed to revise roughly half of them at the
present time (Fig. 1).

The assessment of paleopathological findings is represented by
determination of the diagnosis of a certain disease based on its
manifestations in the skeleton or mummified body. For this reason,
similar processes must be selected as are used by diagnostics in
normal medical practice. Among these are anamnesis, objective

Fig. 1. A map illustrating placement of studied localities in the Czech territory. 1-
Hnanice; 2-Vikletice; 3-Brno-Turany; 4-Cézavy near Blucina; 5-Prague-Zlicin; 6-Valy
near Mikulice; 7-Pohansko near Breclav; 8-Josefov; 9-Olomouc-Nemilany; 10-
Lahovice near Prague; 11-Libice; 12-Dolni Véstonice-Na piskdch; 13-Bilina; 14-
Moravicany; 15-Prague-Vladislavova street; 16-Kitiny; 17-Veseli upon Morava; 18-
Jihlava; 19-Brno- Brothers of Charity Hospital; 20-Brno-Mala Nova.
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physical examination, working diagnosis, differential diagnosis and
final diagnosis.

Anamnesis is a necessary introductory part of every physical
examination. However, the acquisition of anamnestic data is
considerably limited in paleopathological studies. For this reason,
anamnesis has largely been replaced by standard anthropological
analysis of the studied skeleton, using classic anthropological and
morphoscopic methods [36—38]. Body height of the male skeletons
was determined according to Breitinger's tables [39], of the female
skeletons according to Bach [40].

In most cases, the anthropological analysis enabled the esti-
mation of the biological age of the examined individual, the sex,
minor variations within the variability and also the overall
physique, based on the robustness of the skeleton. The fact is that
more often people of the physique known as habitus asthenicus are
afflicted with tuberculosis [41].

In the presented study, all the cases studied were the remains of
anonymous corpses, therefore it was impossible to obtain data of
the family anamnesis (potentially to observe health data of his-
torical sources), or thereby the occurrence of hereditary diseases in
family trees. After standard anthropological research of the osteo-
logical material, a detailed macroscopic examination was per-
formed. Based on that, it was possible to determine all
morphoscopic changes in bones and to evaluate whether it was a
simple deviation within variability or a manifestation of disease.
We always proceeded systematically and all preserved parts of the
skeleton including small fragments were studied stage by stage.
Attention was also paid to the contents of body cavities, so as not to
omit calcified lymph nodes, parts of tools, etc. Detailed documen-
tation was an integral part of the objective examination. In terms of
diagnosis, it was always necessary to assess the localization of
pathological changes, because isolated unilateral foci are typical of
tuberculosis. Any bone in the body may theoretically be affected via
the circulatory system [42].

Careful inspection of the studied skeletons assisted in the
evaluation of the localization of pathological findings in the skel-
eton, as well as allowing assessment of the characteristics of
morbid changes. In Pott's disease with the typical tuberculous
gibbus, the diagnosis could already be determined based on
macroscopic research. In cases of tuberculous arthritis or in afflic-
tion of other skeletal bones, traces post-chronic inflammatory
process were evident in macroscopic examination. However, it was
not possible to reliably reveal the causative agent —Mycobacterium
tuberculosis— based on mere observation. Nevertheless, these
findings by macroscopic research enabled the identification of
suspected cases for application of other costly methods.

After detailed macroscopic research had been undertaken, all
cases identified as suspected bony tuberculosis were subjected to
radiological examination. The finding of osteoporosis and osteolytic
foci is characteristic of this disease [43]. The overall X-ray image of
bone tuberculosis showed some differences according to type of
bone and localizaticn of foci. The problem is especially the differ-
entiation of tuberculous arthritis from nonspecific pyogenic joint
inflammations, where imaging cannot assist a differential diagnosis
[44].

In some indicated cases, the bone samples were taken away and
histological sections were made for verification of the diagnosis.
The common techniques stated in the classic textbooks by Wolf
[45] and Vacek [46] were used in most cases. Standard bone sec-
tions were performed or bone tissue was studied in decalcified
preparations. The samples were first fixed in 10% formalin, then
decalcified in a decalcification solution with nitric acid according to
Livre [45]. After rinsing and draining with acending alcohol series,
the tissue was filled with xylene and poured into paraplast. The
small block was cut in a rotary microtome. For the illustration of

bone tissue structure, basic staining with hematoxylin-eosin was
used and staining was according to Weigert and van Giesen. The
finished preparations were finally fixed in solacryl.

Detection of the Mycobacterium tuberculosis DNA from bone
remains or mummified tissues is reliable evidence of tuberculosis
in paleopathological diagnostics. These examinations were per-
formed in cooperation with specialized molecular-biological labo-
ratories (Department of Microbiology of the Faculty of Medicine,
Masaryk University in Brno and St. Anne's University Hospital in
Brno; the firm of GeneProof, a. s.). In suspected cases of tubercu-
losis, the samples of bone tissue were taken as close to the tuber-
culous focus as allowed by the material condition. The bone surface
was firstly thoroughly disinfected with 10% H20; and cleansed with
96% ethanol. The superficial layer of compact bone was removed,
using a small sterile chisel. The spongy bone was removed by using
a scalpel or sterile borer. The sample was then crushed in a
decontaminated mortar and placed in sterile 2.0 ml Eppendorf
tubes, before being sent to the Genetic Laboratory for isolation and
amplification of the DNA of Mycobacterium tuberculosis. Samplings
were always performed after repeated 30-min exposure of the
working environment, using short-wave UV radiation to prevent
contamination of the sample. The further workflow of isolation and
amplification of DNA is described in more detail in the publication
by Horvath et al. [47].

Within the differential diagnosis, some pathological lesions
were compared with similar defects of recent bone material
deposited in the Pathologisches Anatomisches Bundesmuseum (Fed-
eral Museum of Pathology and Anatomy) in Vienna, where the
diagnosis was verified, based on the current most modern clinical
methods.

Manifestations of tuberculosis were found in six cases in pre-
historic archeological localities. The finding from Hnanice near
Znojmo is the most valuable evidence of TB occurrence in the Czech
Lands. It is valuable for its dating to the Eneolithhic period (about
4700-3 900 BP). People of that culture lived in South Moravia and
Lower Austria in the first half of the 4th century BC. They belonged
to the western branch of the Lengyel cultural complex and lived
predominantly from agriculture. Inflammatory changes, such as
periostitic plates, were found on the inner surface of the right ribs
of a 16-17-year-old girl. The surface of newly formed bone tissue is
slightly porous with bigger irregularly shaped erosions in places.
According to the X-ray image, inflammation affected the superficial
bone structures, while the spongiosis remained unaffected. One of
the working diagnoses considered tuberculosis of the right lung
with spread of the inflammation into the pleura and with follow-up
effect on the skeleton. The TB diagnosis was thereafter supported
by the detection of the DNA of Mycobacterium tuberculosis, using
PCR from the bone sample [13].

Another finding of bone tuberculosis also dates to the Eneolithic
period. It originates from the village of Vikletice near Chomutov in
northwest Bohemia. A burial ground was excavated there, dated to
2 800—2 500 BP, which had belonged to the people of the Corded
Ware Culture. Based on archeological findings (sickles, cereal
grains), we can assume that the inhabitants of Vikletice were
traditional prehistoric farmers [48]. A total of 118 skeletons or their
parts were studied from the Vikletice burial ground. The thoracic
vertebrae were completely deformed in a skeleton of a male of age
category Adultus I (grave no. 73/63). They were fused together with
the adjacent ribs into one distinctly kyphotic cambered block,
which was diagnosed as tuberculous gibbus, typical of Pott's dis-
ease [49,50].

Twao other prehistoric findings are dated from the Bronze Age,
when the activity of crafts connected with tool manufacture
developed gradually. The demand for raw materials and finished
products constantly increased, resulting in prosperity of areas with
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sources of raw materials and development of long-distance trade.
In Central Europe, the Unétice Culture (2 000—1700 BP) occupied
an important place in this period. The burial ground in Brno-Tufany
belongs to this culture. A total of 39 individuals were buried there.
The skeleton of a female, aged approximately 55 years with the
manifestations of TB (obj. 5563) came from this small skeletal
collection. Usura of the frontal and medial parts of the compact
bone of the greater trochanter was very evident in the left femur.
There is new periostitic bone formation with radial rifling distally
to that lytic process. The finding was evaluated as tuberculous
trochanteritis. Further destruction caused by the tuberculous pro-
cess was evident on the anterior surface of the body of the 5th
lumbar vertebra which was wedge-shaped. A similar usura, but of
lesser extent, was recorded on the terminal surface of the sacral
bone and on the auricular surface of the left pelvic bone. Tuber-
culous spondylitis with traces after a descended psoatic abscess
were the manifestations of Pott's disease [51].

The osteological collection found on the Cézavy hillock near
Blu¢ina (approx. 20 km from Brno, Czech Republic) is dated to the
period of the Velatice culture (1250—1000 B.C.) in the Bronze Age.
The bone remains of this osteological collection belonged to 13
individuals. In the skeleton of a child aged approximately 9 years
(S1/83), there is a noticeable fine deposit of newly formed bone
tissue on the inner surface of both iliac bones, dorsal to the auric-
ular surface. The surface of this structure is rough with small per-
forations. The described changes correspond to chronic
inflammation of the pelvic bones in a descended psoatic abscess in
Pott's disease. It was impossible to assess the state of the individual
vertebrae in this case, because only some fragments of the axial
skeleton were present [52].

Prehistoric times in Europe ended with the extensive population
migration, known as the Migration of Nations. Two suspect cases of
tuberculosis were recorded in two skeletons from the burial ground
of the Vinaiice group in the Prague-Zli¢in locality, dating from the
older phase of the Migration Period (5th century). The osteological
collection from this locality was fragmentary; it was only possible
to evaluate the remains of 113 individuals. A possible case of Pott's
disease was indicated by the changes in the vertebral column of a
45-55-year-old female (grave no. 722/78). Changes after the
collapse of the vertebral body were observed in the 2nd lumbar
vertebra, occurring probably due to caseification of the tuberculous
focus within. The necrotic mass then flowed down along the psoas
major into the pelvis, as an area of newly formed bone tissue on the
pelvic surface of the sacral bone was located there. The abscess in
the pelvis may be related to a round depression on the inner surface
of the iliac bone, medially to the spina iliaca anterior inferior dextra.
Its lower surface is smooth, covered by normal compact bone. It can
not be excluded that the depression was created by pressure of one
of the regional enlarged inguinal lymphatic nodes. Tuberculosis
probably also caused the inflammatory changes as deposits of
newly formed bone tissue on one of the left caudal ribs of a child,
aged approximately 5 years (grave no. 1556/143). The bone surface
is roughened with fine porosity in this site [53].

Findings of bony tuberculosis are also recorded in the paleo-
pathological studies of skeletal remains dating from the Middle
Ages. Most of these originate from the early Middle Ages and were
found in Slavonic burial grounds. Amongst them were skeletons
from the significant Great Moravian center at Valy near Mikulice. A
settlement of non-agrarian character was living in this locality
already from the 6th century. It was a very spacious, well-fortified
complex of urban character, which was one of the unique Great
Moravian settlements in the Central European Slavonic environ-
ment. The numerous findings of various tools, jewelry, cloths and
parts of clothing demonstrate developed and already specialized
handicrafts. The whole organization of the Mikul¢ice fortified

settlement suggests that agriculture was not carried out here next
to the developed craft of sundry branches [54].

Within the archeological research of the MikulCice settlement,
skeletal burial grounds were also excavated. These were usually
located around religious church buildings. All are dated to the 9th
or 10th centuries. Already approximately 2 500 graves have been
excavated. Some of these are currently being studied, with the re-
sults not as yet published. A detailed anthropological and paleo-
pathological analysis has been performed of the 1st to the 4th
burial grounds (1077 individuals; [55]), the burial ground around
the 11th church (77 individuals; [56]), the Klasterisko burial ground
(304 individuals; [57]), the Zabnik burial ground (40 individuals;
[58]), the burial ground around the 12th church (81 individuals;
[59]), the Kostelisko burial ground (456 individuals; [60]). To date, a
total of 2035 individuals' skeletal remains have been examined in
the Mikulice fortified settlement. Traces post-bone tuberculosis
were recorded in 9 cases.

The manifestations of the terminal stage of tuberculous
inflammation of the vertebral column (Pott's disease) were most
often detected. The vertebral bodies in the affected section of the
vertebral column were mostly completely destroyed by inflam-
matory process, so that they had lost their original shape and
changed into flat or ventrally wedged formations. They had merged
together in one vertebral block and the total number of inter-
connected vertebrae was possible to be found only according to the
unchanged vertebral arches, The collapse of the vertebral bodies
resulted in a significant change of the spinal axis, when the typical
tuberculous hump — gibbus — was formed in the affected section.
Amongst these findings were the skeletons from graves no. 151, no.
223, no. 298, no. 405 [55] and no. 1519 [59] and no. 1630 [60].

The tuberculous inflammation usually affected the caudal
thoracic and cranial lumbar vertebrae, except in the female from
grave no. 1630, where the cranial part of the thoracic vertebral
column was affected. The most noticeable gibbus from the afore-
mentioned MikulCice cases was observed in a male from grave no.
223, where there was fusion of a total of seven vertebrae (T5-T11).
The change of spinal axis was so significant that the cranial and
caudal parts of the thoracic vertebral column were joined ventrally
at an open angle of 45°. The left hip joint of the skeleton from grave
no. 298 was affected with tuberculosis, excluding the vertebral
column. The acetabulum of this joint was significantly lengthened
in a cranial direction, the surface was rough and the shape irregular.
Also the proximal end of the femur was distinctly deformed. In the
skeletal set from Mikulcice, there was tuberculous inflammation of
the greater trochanter of the left femur of the male from grave no.
890 [44,56]. A case of tuberculosis of the carpal bones, which is rare
from a paleopathological point of view [55], is mentioned in a
preliminary report in the as yet untreated skeletal collection from
the 5th Mikul¢ice burial ground.

Pohansko near Bfeclav, 12 km above the confluence of the
Morava and Thaya, is another important archeological locality in
Moravia. This locality was inhabited in the 6th century, when the
Slavs came to Moravia during the Migration Period. At first, an
agricultural settlement originated here and later, at the turn of the
8th and 9th centuries, it became a fortified settlement. Mikul¢ice
was probably the primary sovereign seat and the main political and
religious center of early medieval Moravia in those times. Pohansko
served as a strategically important military fort for control of the
long-distance trade, possibly as a secondary complementary sov-
ereign seat. Several burial grounds were found, dated to the 8th
—10th centuries in the fortified part of the Pohansko settlement. A
total of 797 skeletons or their parts were studied at Pohansko [61].
Kalova [62] performed a detailed paleopathological analysis of the
skeletal remains of this locality. A total of 19 suspect cases of
tuberculosis were diagnosed. Chronic inflammatory changes of the
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internal surface of ribs was found in 10 of them as newly-formed
bone tissue with uneven and rough surfaces, small perforations
and variably deep rounded holes (graves no. K 24, K 30, K 156, K
179, K 242, K 360, K 365, K 404, P2-H3, VAL-14-H2). This was
probably pulmonary tuberculosis with affliction of adjacent
visceral and parietal sheets of pleura and ribs. In 8 individuals from
Pohansko, traces post-Pott's disease were found. Lytic lesions of
tuberculous origin on the vertebral bodies of three individuals were
found (graves no. K2, K 95, K 309) and increased vascularization on
the anterior surfaces of vertebral bodies in another 3 (graves no. K
48, K 137, K 221). Probable traces after a descended psoatic abscess
were found as new periostotic bone formation on the pelvic sur-
faces of the sacral bones of 2 male skeletons (graves no. K 27, LH 3).
In 1 case, tuberculous inflammation of the greater trochanter (grave
no. LS 30) was noted. To sum up, we may state that in 606 in-
dividuals of higher social class, tuberculosis was observed in 15
cases. In 191 skeletons of lower social class, the manifestations of
tuberculosis were recorded in 4 individuals. It is necessary to add
that preservation techniques were applied to most of the skeletons
from Pohansko near Bieclav immediately after pick up.

For this reason, it was not possible to use modern genetic
methods in support of the diagnoses. All findings from this locality
remain merely suspected cases of tuberculosis.

The populations of some smaller Slavic settlements also suffered
from tuberculosis. The first of these was located in Bilina in
northwestern Bohemia. It was probably a strategically important
settlement close to the Saxony border. Its main task was to protect
the Czech Lands from enemy invasion. In this site, archeological
research excavated a burial ground dated to the 10""—13th cen-
turies, with the skeletal remains of 248 individuals. The manifes-
tations of an advanced stage of Pott's disease with typical gibbus
were evident in the skeletal remains of a 30-year-old male (grave
no. 26/64 [63]).

Other smaller settlements were located in the Elbe lowlands in
the small village of Libice nad Cidlinou, near the spa town of
Podébrady. 168 skeletons or their parts were exhumed from the
burial ground, dated to the second half of the 10th century. Mani-
festations of chronic inflammation, which can be considered the
possible result of Pott's disease were observed in the lumbar
vertebrae fragments of an older female (grave no. 120/2). Tuber-
culous coxitis of the right hip joint was evaluated as a finding in the
skeleton from grave no. 207. The acetabulum was distinctly
expanded, its lower surface was rough and there was periostosis on
the surface of the surrounding bone. The right femur was also
affected. However, the femoral head was not preserved. The greater
trochanter was deformed, roughened and the impaired compact
bone reached to the proximal part of the diaphysis [50,64]. Other
case of tuberculosis were reported in the smaller Slavonic burial
ground from the 10!"—11th centuries in the village of Moravicany
near Mohelnice in northern Moravia. Several graves were exca-
vated around the former church, with the skeletons of 29 in-
dividuals. Complete synostosis of the right radiocarpal joint was
found in the skeletal remains of a male from grave no. 26. It is
difficult to differentiate between the individual carpal bones. The
bones of the hand remained in palmar flexion due to ankylosis.
Planar periosteal ossifying reaction is evident in the individual
metacarpal bones, most distinctive on the 5th metacarpal bone. It is
apparent that this was synostosis due to chronic inflammation,
probably of tuberculous origin [65].

Traces after bone tuberculosis were also found in the archeo-
logical research of Slavonic country settlements. The village of
Josefov was one of the most important Slavonic hamlets, because it
was located only 8 km from the Great Moravian settlement of
Mikulcice and it supplied this important center with foodstuffs. The
skeletal remains of 179 individuals were studied in the burial

ground of this small hamlet, dated from the 9™—10th centuries.
Traces after a subperiosteal form of tuberculous inflammation were
observed in the skeleton of a 40—50-year-old male from grave no.
112. Between the bodies of the 3rd lumbar to the 1st sacral verte-
brae, huge bony bridging had formed in the area of the anterior
longitudinal ligament. Appositions of newly formed bone tissue
were also located on the right part of the sacral bone and in the
right iliac fossa. X-ray demonstrated only evidence of a light ruffle
of the anterior surfaces of the vertebral bodies and an adjacent strip
of lightly sclerotized bone tissue. No other structural deviations
were observed. The intervertebral spaces also remained preserved
on the vertebral block. The ossified strip creating the vertebral
block formed a terse shadow [66].

The extensive early medieval burial ground of a rural Slavonic
population from the 8"—11th centuries was discovered along the
River Thaya on a sand dune near the village of Dolni Véstonice.
Most of the skeletons were damaged; the remains of 883 in-
dividuals were identified. The paleopathological analysis of skeletal
remains of Dolni Véstonice—Na Piskach showed five thoracic
vertebrae in one kyphotic curved structure — tuberculous gibbus —
in the spinal column of a female from grave no. 5086. The vertebral
block originated from the collapse of the ventral walls of individual
vertebral bodies, while the dorsal walls were of the original height.
In the place of intervertebral discs, there remained a noticeable gap.
The changed mechanical circumstances were well reflected in the
shape of the caudal thoracic and cranial lumbar vertebrae, whose
bodies are noticeably deepened like a bowl. Manifestations of
possible tuberculous meningitis were also recorded in three chil-
dren's skeletons in this osteological set. The pathological changes
were of a similar character. On the internal surface of the flat bones
of the cranial vault, especially in the parietal and frontal bones,
atypical multiple branching of the arterial grooves of the meningeal
arteries were evident (graves no. 145/54, 79/46, 768/58 [67]).

The rural population was apparently also buried in the Slavonic
burial ground from the 9"—10th centuries in Olomouc-Nemilany.
The skeletal remains of 54 individuals were preserved in burial
pits. One of the skeletons showed obvious changes, which can be
considered as a suspected case of a subperiosteal form of tuber-
culous spondylitis. It is possible to observe a small oval focus on a
fragment of the 5th thoracic vertebra, in which several small per-
forations of irregular size are centered in the central part. The
surface around the pit has a roughened structure and forms a
lightly protruding peripheral rim. The anterior surface of the
neighboring 6th thoracic vertebra also shows pathological changes
in the rough structure of the compact bone. Small areas of bright-
ening were evident in the X-ray images on the bodies of both
vertebrae. The use of the PCR method failed to detect the DNA of
Mycobacterium tuberculosis from the bone sample, therefore spon-
dylitis tuberculosa anterior merely remains a suspected case (grave
no. 11 [68]).

A case of tuberculous arthritis was also recorded in the skeletal
remains from the Slavonic burial ground in Lahovice near Prague,
dated to 9™—11th centuries. It served for the burial of local in-
habitants from a small village situated at the confluence of the
Berounka and Vltava Rivers. Their main sources of livelihood were
fishing and agriculture. The skeletal remains of a total of 395 in-
dividuals were studied. The most interesting paleopathological
case was ankylosis of the left hip joint of an elderly female from
grave 15/15, probably caused by tuberculous arthritis. It was not
possible to assess the border between both fused bones, not even
by X-ray imaging, because the joint cavity was completely filled
with bone beams. The femur was fixed in the abducted position by
ankylosis, its longitudinal axis formed a right angle with the me-
dian plane [69].

Amongst the medieval archeological localities, we can also
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assign the skeletons dating from the 13™—15th centuries from the
Jewish cemetery in Prague’s Vladislavova Street. The skeletal re-
mains of 217 Jewish inhabitants of the Czech Lands were evaluated
within the archeological research. The inflammatory changes in the
left knee joint of a male from grave no. 78 were considered as
manifestations of tuberculosis. In two cases (graves no. 53 and 63),
inflammatory changes in the iliac bones were recorded, which were
interpreted by the author as traces of a post-descended psoatic
abscess. On the internal surface of the occipital bone of a 5—6-year-
old child, a roughened surface was found, probably due to tuber-
culous meningitis [70].

From a historical point of view, tuberculosis was most wide-
spread in the modern times, when its prevalence also culminated in
single European populations. In the early modern osteological sets
in our territory, the changes caused by this disease were noticed in
two cases on skeletal remains from the ossuary in the Pilgrimage
Church of the Virgin Mary in Kitiny, which is located about 15 km
northeast of Brno. The Krtiny ossuary collection, dated from the
13™_18th centuries, represents the secondary bone storage from
demolished local cemeteries. It included skeletal remains of at least
975 individuals, which is surprising for such a small village as
Kitiny was in the past. It is probable that some pilgrims were also
buried close to the miraculous Virgin Mary of Krtiny. Amongst the
bones here, a typical tuberculous gibbus (K II 106) was found. The
kyphotic curved vertebral block was formed by the fusion of four
caudal thoracic vertebrae (T8-11) of an adult individual. The ventral
side of the vertebral bodies had collapsed, therefore they were
wedge-shaped. The diagnosis of tuberculous process was verified
radiologically. Histologically, it was also supported by isolation of
the DNA of Mycobacterium tuberculosis. Other manifestations of
tuberculosis were observed in the left tibia of an adult individual
(no. K4). An oval, clearly delimited lytic defect is evident on the
distal end. The focus is lined with a lightly upcast rampart of
compact bone. The inner space of the oval is filled with changed
porotic spongy bone, which partly prolapses outside the defect. It is
evident from the X-ray image and histological examination that the
surface of exposed spongy bone is covered by a thin layer of newly
formed bone tissue. The diagnosis of tuberculosis was also sup-
ported here by the detection of the DNA of Mycobacterium tuber-
culosis using the PCR method [47,71,72].

Other early modern skeletal remains, dated from the 16"—17th
centuries, came from Veseli na Moravou, a town located on the left
bank of the Morava River. In the past, small crafts and a fishpond
predominated here. Archeological research excavated the partly
disrupted graves here, with skeletal remains of 185 individuals.
Probable traces post-bone tuberculosis were found in 11 cases. A
typical tuberculous gibbus was recorded in the spinal column of a
40—50-year-old male (grave no. 42). It was formed by fusion of the
4th and 5th lumbar vertebrae with the sacral bone. Bodies of both
lumbar vertebrae had completely collapsed, were wedge-shaped
with the spinous processes directed ventrally. For this reason, the
backbone is curved angularly in the affected section. There is an
oval lytic focus with damaged compact bone and exposed spongy
bone on the ventral surface of the vertebral block. The margins of
the lesion are raised, the surface of the defect is porous with traces
of post-reparation process. Possible signs of spondylitis anterior
tuberculosa were observed in the skeleton of a 12—14-year-old boy
(grave no. 55). On the ventral side of the bodies of the 2nd and 3rd
lumbar vertebrae, the compact bone was partly damaged and the
spongy bone was exposed. The surfaces of foci are porous with
small areas of fine periostitic sheets of newly formed bone. A raised
edge is formed on L3 around the lower margin of the defect. The
intervertebral disc between both affected vertebrae was probably
unaffected by the inflammatory process. The left hip joint,
excluding the backbone, was also affected in this individual.

Manifestations of chronic inflammation are evident in the acetab-
ulum as well as in the femoral head. Both joint surfaces have un-
even superficies with numerous openings. In places, there is
relatively bulky newly formed bone tissue.

The calcified lymph node found in the 40—50-year-old male
(grave no. 51) can be considered as evidence of a possible pulmo-
nary form of tuberculosis (Fig. 2). The formation is of an almost
regular, ovoid shape and 41 x 35 mm in size. It is hollow and one of
its sides is mildly flattened. The surface is lightly roughened with
several very small perforations. In the case of the described finding,
it cannot be totally excluded that this could be a calcified cyst in
echinococcosis. In the skulls of 8 children, traces were found on the
endocranial surface of post-chronic inflammation, probably of
tuberculous origin. In most of the aforementioned cases, the arte-
rial grooves of the meningeal arteries were richly shrub-branched
and formed a net of small but deep canals and perforations in the
internal lamina which had grown together in places. There were
larger depression-type granulationes arachnoideales in places. In
some cases, fine deposits of newly formed bone could be observed
[73].

Skeletal remains dated to the turn of the 16™—17th centuries
were found in Jihlava, a city on the border of Bohemia and Moravia.
Archeological research at the Church of Povyseni svatého Kiize
excavated the damaged graves of 5 individuals. Manifestations of
tuberculous inflammation of the left hip joint were found in the
skeleton of a 30—40-year-old female. The acetabulum of the left
pelvic bone was completely deformed. There was a wide, irregular
lobed hem of newly formed bone tissue along its periphery. The
surface of the whole acetabulum was roughened with numerous
small cysts; there were mirror-polished areas of subchondral bone
(eburnation) in some sites. The change of shape of the proximal end
of the left femur corresponded to the described deformations of the
joint pit. The whole femoral head was as if melted, with an uneven
surface. Several small cystic formations were evident close to the
fovea capitis femoris. The irregularly lobed hem of newly formed
tissue was located along the periphery of the joint surface. On the
ventral side, the hem reached to the linea intertrochanterica and an
entire layer of compact bone was evident on its surface. The use of
the PCR method was chosen for the differentiation of nonspecific
arthritis. This proved the presence of the DNA of Mycobacterium
tuberculosis in a sample of the affected skeleton [74].

Fig. 2. A calcified hollow ovoid formation, a calcified tuberculous lymph node with the
highest probability. Its surface is slightly rugged with several petty perforations. The
deposition of calcium salts to tissues affected by the caseous necrosis is typical of
tuberculosis. The exact position of the calcified formation was not documented in
detail during the rescue archeological excavations. (40—50 years old man, grave No. 51,
Veseli nad Moravou).
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Archeological research of the former cemetery (from the second
half of the 18th century) at the Brothers of Charity Hospital in Brno
uncovered the skeletal remains of 87 individuals. Inflammatory
changes were also found in the skeletal collection from this locality,
which are possible to be considered as a result of Pott's disease
(grave no. 355). A small fragment of a destroyed body of a lumbar
vertebra had a rough, bumpy surface with small perforations on the
anterior side. Also on the sacral bone of the same individual, there
were fine plates of newly formed bone tissue on the pelvic surface,
probably as a relic after a descended psoatic abscess [75].

The skeletal remains from the former Town Cemetery in Brno's
Mala Nova Street, which served for burials between 1785 and 1883,
are amongst the most important modern osteological collections.
The majority of Brno inhabitants were small artisans and laborers
in the 18"—19th centuries. The textile industry was particularly
well developed in Brno in those days. Numerous manufacturing
companies and factories were rapidly founded. The studied skeletal
collection comprises skeletons of at least 1083 individuals. Possible
traces post-tuberculous processes were found in the skeletons of 12
individuals. In 6 cases, the cause of pathological bone changes was
Pott's disease of the spinal column (graves no. A804, A805, A844,
A1815, A1835, A1853). Traces were found in two skeletons of post-
tuberculous inflammation of the hip joint (graves no. A843, A822).
In three cases, tuberosities in the sites of muscle insertion were
affected by inflammatory processes (graves no. A842, A1818,
A2856). A possible focus on the skull was only found in one skel-
eton, but the diagnosis remains merely suspected in this case (grave
no. AB90).

The most serious finding of a case of Pott's disease was found in
the skeleton of an adult individual from grave no. A1815. The large
section of spinal column from T7 to L4 was affected by an inflam-
matory process. These 10 vertebrae had fused into one vertebral
block, which was disconnected only between T11 and T12. The
bodies of 4 cranial vertebrae were wedge-shaped with the nar-
rowed part oriented to the left side, while the bodies of the other 5
vertebrae had narrowed to the right. A double deviation of the
spinal column thus arises, in the frontal plane as a reverse letter S,
while the top of the cranial curvature is at T9 and the caudal cur-
vature at L2. The entire formation is more spirally rotated. The
surface of the vertebral bodies is lightly bumpy with small perfo-
rations in the concavity of the lower arches. Another extensive
vertebral block of 9 vertebrae (C7 to T7) was observed in the spinal
column of an adult female from grave no. A1853. It resulted in the
formation of a distinctive, almost right-angled, kyphotic sag with
the top at the 2nd and 3rd thoracic vertebrae, due to the collapse of
the frontal parts of the vertebral bodies. In another two cases, the
tuberculous gibbus was formed by the fusion of four vertebrae
(Fig. 3). In the spine of a 30—40-year-old female (grave no. A804),
the vertebrae from T5 to T8 had fused. In a 50—60-year-old female
(grave no. A805), the bodies of T12 to L3 had merged. The trickling
psoatic abscess in the pelvic cavity is characteristic of the pro-
gressive stage of Pott's disease. Traces after this abscess were
observed in the sacral bones of two females (graves no. A844,
A1835).

In the long bones of limbs, tuberosities in the sites of muscle
insertions are usually affected by tuberculosis. A typical example of
tuberculous trochanteritis are inflammatory changes in the right
femur of an adult female from grave no. A 2856. The greater
trochanter is fairly eroded by osteomyelitic process. An ovoid-
shaped cavity has formed, with smooth interior walls. The cavity
is perforated with three openings with rounded margins. The
brightening with signs of a fine sclerotic hem corresponds to the
cavity within the greater trochanter on the X-ray image. A similar
state is possible to be observed in the tuber ischiadicum of the right
pelvic bone of an adult male (grave no. A842). The tuber

Fig. 3. Tuberculous gibbus in adult woman (grave A 1853, Mald Novd Brno).

ischiadicum has an uneven, bumpy surface with numerous small
perforations. There is a rotund opening with rounded margins
located dorsally, which leads to a cavity of roughly spherical shape
within the tuber ischiadicum. The wall of the cavity is uneven,
lightly porous, with rounded bumps, but without sharp projections.
The rounded bumps on the lower arch of the sciatic bone take the
form of a lobed hem. Also on the right tibia of an adult individual
(grave no. A1818), traces were found post-chronic inflammatory
process, probably of tuberculous origin. The significant changes are
mainly expressed on the tuberositas tibiae and lateral condyle. The
surface of these structures is irregularly bumpy with numerous
small openings. On the tuberositas tibige, there are two larger
openings with rounded margins, which lead into cavities of roughly
ovoid shape. The surface of the cavities is lightly porous, bumpy and
irregular [76] (see Table 1).

In tuberculosis, the bones and joints are usually affected in
approximately 5% of cases of all TB patients as the secondary
localization of infection. Mycobacterium tuberculosis usually
spreads into the skeleton from the inflammatory focus in the lungs
via the bloodstream, so practically any bone can be affected.

Tuberculosis most often creates isolated foci in skeletons, mul-
tiple affliction of bones is rare. The typical localization of tubercu-
lous changes is the spinal column (known as spondylitis tuberculosa
or malum Potti). A characteristic of Pott's disease of the spine is the
affliction of 2—4 adjacent vertebrae, most often in the thoracic or
lumbar regions. The pathological process attacks the vertebral
bodies and there is destruction of beams of spongy bone in the
center of the vertebral body, where casein, a yellow cheesy mass
similar to cottage cheese, arises. The body of the affected vertebra
with a large abscess within is not able to resist a normal mechanical
load and usually a compression fracture results. The cheesy mass
can then flow down along the psoas major to the iliac fossa, where
it can form a psoatic abscess. The collapsed vertebrae take on a
wedge shape from the lateral aspect. They fuse together and the
result is a vertebral block, causing angular curvature of the spinal
column, known as a tuberculous hump—gibbus (Fig. 4).

Tuberculosis of the long bones of limbs appears as acute
inflammation of bones with traces of chronicity. The tuberculous
inflammation can then continue to the joint, where it can cause
tuberculous arthritis. Joint tuberculosis may occur at any age and is
usually limited to a single joint. In advanced joint destruction in the
terminal stage of the disease, there can be total immobilization and
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Table 1
The summary of studied localities.

Dating Locality Number of individ. ~ Number of cases  Affected parts of skeleton Ref.
4700—3900 BCE Hnanice near Znojmo 1 1 R-1x [13,47]
2800-2500 BCE Vikletice 118 1 B-1x [49,50]
2000—-1700 BCE Brno—-Turany 39 1 B+P+LB-1x [51]
1250—-1000 BCE Cézavy near Blucina 13 1 P-1x [52]

5th century Praha—Zlicin 113 2 B+P-1x; R-1x [53]
9th—10th century Valy near Mikulcice 1403 9 B-6x; B+J-1x; LB-1x; J-1x [44,50,55,56,59,60]
9th—10th century Pohansko near Breclav 797 19 R-10x; B-6x; P-2x; LB-1x [62]
9th—10th century Josefov 179 1 B-1x [50,66,94]
9th—10th century Olomouc—Nemilany 54 1 B-1x [68.,95]
9th—11th century Lahovice near Prague 395 1 J-1x [50,69]
10th century Libice 168 2 B-1x; LB-1x [50,64]
8th—11th century Dolni Véstonice—Na Piskach 883 4 S-3x; B-1x [67]
10th—13th century  Bilina 248 1 B-1x [50,63]
11th—12th century Moravicany 29 1 J-1x [50,65]
13th—15th century Praha—Vladislavova street 217 4 S-1x; P-2x; J+LB-1x [70,96]
13th—18th century  Kitiny 975 2 B-1x; LB-1x [47,71,72]
16th—17th century  Veseli nad Moravou 185 11 S-1x; B+P-1x; L-1x; B+]-1x; B-7x [73]
16th—17th century  Jihlava 5 1 J-1x [74]

18th century Brothers of Charity Hospital in Brno 87 1 B+P-1x [75]

18th century Mald Novd, Brno 1083 12 B-4x; P-2x; |-2x; S-1x; LB-2x; B+P-1x  [76]

R-ribs; B-backbone; S-skull; P-pelvis; LB- long bones; J-joints, L-lymph node.

accretion of the affected joint. Among the large hip joints, the hip
and knee joints are affected most often. Traces post-inflammation
are found in the small hand and foot bones in some cases (this
pathological condition is called spina ventosa). It is unusual in this
type of tuberculosis to find multiple bone lesions. In the long bones
of the limbs, bone projections can be affected by isolated tuber-
culous process, e.g. the greater trochanter (trochanteritis tuber-
culosa). The whole process is characterized by the distinctive
destruction of bone beams, therefore the strong caries of bone
prevails in the clinical image.

In the pulmonary form of tuberculosis, inflammatory changes in
the ribs may be seen as the manifestation of tuberculous pleuritis.

In some cases, it is possible to find traces after tuberculous
inflammation of the meninges (tuberculous meningitis) in chil-
dren’s skulls. These usually have the characteristics of granular
impressions or fine plates of newly formed bone tissue in the sites
of the imprints of the meningeal arteries. The grooves of the
meningeal arteries can also be shrub-branched. The bones of the
cranial vault are very rarely affected by tuberculous processes.
Diagnosis is very difficult in these cases, because unambiguous
manifestations do not exist. The finding usually has the character-
istics of a lytic focus [42,77,78].

To a limited extent, for differential diagnoses, a source of in-
formation are also traces of “nonspecific” manifestations of stress
on bones. Harris' lines [29,79], cribra orbitalia [29,80—82] and hy-
poplasia of the tooth enamel or dentin [29,83] are among these.
However, all these changes merely provide information about an
unspecified past illness. In the absence of any other pathological
changes in the skeleton, they only remain evidence of load during
life, connected to slowing down or malfunction of the metabolism
of mineralization of the bones and teeth.

Information on the contemporary possibilities of TB treatment
and on the level of care of TB patients has been taken from docu-
ments. Historical records were also searched for all the hazardous
factors which could have a causal connection with current
morbidity. A lack of sunshine, lack of fresh air and contact with
infected cattle on farms were considered as predisposing factors for
tuberculosis. Conditions for the contraction of tuberculosis are also
facilitated by the concentration of population in small living spaces
or production halls. The higher occurrence of tuberculosis can be
connected to overall lowered immunity of the organism due to
qualitatively and quantitatively inadequate nutrition, having

suffered other serious diseases, excessive physical exertion and
disproportionate hardship during times of war and natural di-
sasters [84].

The differential diagnosis of tuberculosis greatly depended on
the character of the affliction and the condition of the skeletons. It
was relatively reliably possible to assess Pott's disease of the spine if
a tuberculous gibbus was found. In the differential diagnosis, every
vertebral block was considered, except tuberculous spondylitis.
Other diseases were also considered, e.g. spondylosis (morbus
Forestier), Bechterew's disease, compression vertebral fracture due
to injury, juvenile kyphosis and tumors. In spondylosis, a vertebral
block is formed by fusion of beaked osteophytes, usually along the
periphery of vertebral bodies in contrast with spondylitis. Signs of
inflammation next to the degenerative-productive changes are not
present. In Bechterew's disease, ossified long ligaments of the
spinal column and ankylosis of the sacroiliac joints are typical. The
vertebrae fuse together in extensive sections from the sacral region
upwards, the spine has the shape of a bamboo stick. In neither of
these cases are the central parts of vertebral bodies primarily
affected. And there is usually not a compression fracture of verte-
bral bodies with resultant wedge shape and kyphotic curvature of
the spine, even in the terminal stage. In juvenile kyphosis
(Scheuermann's disease), however, the vertebrae may acquire a
wedge shape, but they do not have traces after the inflammatory
process [85]. In differential diagnosis, a tumor always had to be
considered as a possible cause of osteolytic focus within a vertebral
body. Lytic lesions caused by invasively growing malignant tumors
have irregular, serrated, sharp margins without distinct traces after
reparation [29]. A lytic focus with signs of healing could also arise
through long-term pressure of a benign soft tissue tumor against
the spine. However, in this case, together with a fracture, there
would probably also be luxation of the vertebrae at the interver-
tebral joints. It was always necessary to take into account a trau-
ma—compression fracture of the vertebral body. This type of
fracture arises most often by the effect of excessive vertical pressure
on the spine during a fall from a height. These fractures are not
open and complicated by inflammation [86]. The presence of a
compression fracture in combination with inflammation suggests
that the pathological fractures probably arose during the normal
physiological load on the spine, which was weakened by the
tuberculous inflammatory process.

The evaluation of inflammatory changes was much more
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Fig. 4. Comparison of body shape of healthy woman and a woman with tuberculous
gibbus.

problematic in cases caused by a descending psoatic abscess and in
tuberculous inflammation of the large joints or bone projections.
Inflammation caused by other pathogenic microorganisms also
provide a similar image. Other signs could contribute to the diag-
nosis of tuberculosis — unifocal localization of the focus in a skel-
eton, signs of chronicity or small sclerotization of surrounding
tissue on the X-ray image.

However, the biggest problem in paleopathology is the diag-
nosis of tuberculous meningitis. This affliction is particularly
manifested on the endocranial surfaces of cranial vault bones in
children and usually affects several cranial bones. There is the
typical formation of imprints of meningeal vessels as multiple
shrub-branching or there can be fine periostitic plates of newly
formed bone tissue. Many top paleopathologists [87—93] consider
that foci in particular with the shape of small granulomas,
morphologically similar to granulationes arachnoideales, are
typical of tuberculous meningitis.

The changes on the endocranial surface of the flat cranial bones
may have another etiology. For example, traumatic lesions (ossified
subperiosteal hematoma), tumors, scurvy, rickets and nonspecific
chronic meningitis of another origin. For this reason, it is necessary
to assess the whole skeleton if possible. For example, ossified
epidural hematoma usually forms bounded unifocal lesions and
does not affect several skull bones, in contrast to tuberculous
meningitis. In metabolic diseases (scurvy, rickets), conversely there
are typical changes in the postcranial skeleton. Tumorous osteolytic
lesions usually have a different character, they do not show signs of
chronicity as a reparation process (e.g. they have sharp margins,
pitting along the periphery of the lesions and different
localization).

The only reliable possibility for support of the diagnosis of
tuberculosis remains the detection of the DNA of Mycobacterium
tuberculosis, even if the absence of DNA of Mycobacterium tuber-
culosis does not totally exclude tuberculosis, because the patho-
genic microorganism was not preserved in the studied skeletal
remains. Genetic examination cannot be realized of bones which
have been fixated with any solutions or contaminated with the
environment in which they were saved. All the cases where the
isolation of DNA of Mycobacterium tuberculosis failed, can only be
assessed as suspected, except in cases of tuberculous gibbus.

It is necessary to emphasize that the possibilities of paleo-
pathological diagnosis are always significantly limited by the con-
dition of the skeletal remains and by the state of repair of
documents and iconographic sources.

5. Conclusion

The presented study is focused on evidence of bone tuberculosis
in historical skeletal collections from Czech archeological re-
searches. For all documented skeletal collections, the authors detail
the examined and revised findings from the following localities:
Hnanice near Znojmo, Cézavy near Blucina, Prague—Zlicin, Dolni
Véstonice—Na Piskach, Olomouc—Nemilany, Kitiny, Veseli nad
Moravou, Jihlava, Brno— Brothers of Charity Hospital, Brno—Mald
Nova. The authors included into their work also all findings of bone
tuberculosis in the Czech Lands published to date, which are being
gradually revised.

The study of new findings of bone tuberculosis and the revision
of published findings are very important for paleopathology, as
they serve for the acquisition of new experiences in paleopatho-
logical diagnosis. Based on this experience, it is possible to identify
the most effective diagnostic methods for the assessment of
tuberculosis.

The assessment of the precise prevalence of tuberculosis based
merely on a study of skeletal remains is not a simple task in
paleopathology. The results are limited, especially due to the bad
condition of individual skeletons and the insufficient number of
examined samples of a specific historical population. The most
problematical factor is the assessment of tuberculosis prevalence in
prehistoric collections. On Czech territory, several hundred settle-
ments are currently being examined from this period, with
numerous findings of pottery and tools, but skeleton graves are still
very rare and unique (e.g. the skeletons from Hnanice near
Znojmo). Inaccurate data are also provided by secondary saved
skeletal remains from ossuaries or rescue archeological researches,
where parts of graves were disrupted by building or farming. In
these cases, the skeletons are usually incomplete, the small bones
(vertebrae) usually missing. More accurate data about the possible
prevalence of the incidence of tuberculosis in the population can be
found after the introduction of records of the evidence of TB pa-
tients. For example, Graph 1 shows the latest data of the Institute of
Health Information and Statistics of the Czech Republic about a
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Graph 1. The development of TBC prevalence in the Czech Republic in 1970-2014.

decrease of tuberculosis prevalence in the Czech Republic between
1970 and 2014.

Despite all the above-mentioned factors, exact evidence of
findings of bone tuberculosis in historical populations is needed.
The answers to some questions in terms of the development of the
Mycobacteria genus in Central Europe are expected from extensive
paleopathological-genetic research focused on the exact specifica-
tion of single types of mycobacterial infections from the Neolithic
period to the present time. This will allow an estimation of the
direction of its future development.

It is assumed that a detailed knowledge of the evolution of
Mycobacterium tuberculosis could facilitate the development of new
effective drugs. Despite the advances of modern medicine, tuber-
culosis continues to pose significant medical and social problems in
the 21st century.

The significant decrease in the number of TB patients in the
second half of the last century has given the impression that the
disease has currently almost been eradicated. However, an increase
in the forms of tuberculosis resistant to common antibiotics has
recently been noted. The disease permanently threatens parts of
the population with lower immunity, such as oncological patients
after chemotherapy, transplant recipients, HIV-positive individuals,
etc. The spread of the disease in Europe may be worsened by the
influx of refugees from Asian countries, where the prevalence of
tuberculosis is substantially higher and immunization coverage is
very low.

The knowledge of the detailed characteristics of the morpho-
logical manifestations of untreated tuberculosis in the skeleton,
such as e.g. tuberculous gibbus, descended abscess, tuberculous
meningitis and trochanteritis, is and will be especially beneficial to
future young physicians. At present, most of them do not ordinarily
encounter bone manifestations of tuberculosis, due to the
decreased incidence of tuberculosis in Central Europe. It is evident
that, due to the increased resistance of Mycobacterium tuberculosis
to antibiotics and the influence of the migration of unvaccinated
populations, this problematic is beginning to be increasingly real

again.
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Contribution of paleopathological research for life

sciences and humanities Objectives

The presented habilitation thesis informs about the importance and the development
of paleopathology as a separate interdisciplinary scientific discipline and seeks to evaluate
the share of the author on its dissemination in Czechia. It gives an overview of part of results
achieved so far in the scientific work by the candidate in the area of historical anthropology
and paleopathology in the form of annotated set of 24 published works of the author.
Presented publications are divided into three parts according to the content: Part I — methods
used in paleopathology; Part II — population paleopathology; Part III — the historical
development of diseases throughout the history.

Introduction

The paleopathology is a science about diseases of distant human and animal populations.
It aims at recording the emergence and the historical development of all diseases,
if possible, on the basis of studying pathological changes in human skeletal remains. The
oldest paleopathological observations were presented as curious findings only, without
regard to their historical and medical significance. Not before Mark Armand Ruffer was the
contents, the methodology as well as the name of paleopathology specified. The
paleopathology as a science branched off by founding “Paleopathology Association”
in 1973 only. The interest in the history of diseases increased without precedence in this
time and the paleopathology became a subject of studies in a number of world scientific
institutions. The Division of Medical Anthropology, Institute of Anatomy in Faculty
of Medicine of Masaryk University in Brno, where the candidate has been working for
more than two decades, was one of the first in the Czech Republic.

Paleopathology is a typical interdisciplinary science and requires extensive knowledge
in many scientific fields. They include human anatomy (osteology above all), historical
anthropology, pathology (and other branches of medicine in indicated cases).
Archaeological and historical knowledge is further necessary for the evaluation of all
linkages. Various aspects of life as well as social sciences blend together frequently, and

hence this multidisciplinary branch of science requires a close cooperation of scholars from
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various seemingly different disciplines. The author of the presented habilitation thesis has
a fundamental qualification for the paleopathological research. She received general
medical education in undergraduate studies of Faculty of Medicine of Masaryk University;
she gained valuable experience in the area of human osteology owing to the long-standing
work as a lecturer in the Institute of Anatomy in Faculty of Medicine of Masaryk University;
she supplemented her knowledge in the area of historical anthropology during post-graduate
studies and passed successfully the exam from the essentials of paleopathology in the First

Faculty of Medicine of Charles University in Prague.

Material and Methods

During her work in the Division of Medical Anthropology, Institute of Anatomy in Faculty
of Medicine of Masaryk University, the candidate had the possibility to study almost five
thousand skeletons or their parts from various archaeological sites, from Moravian ones
in particular. Mortal remains were dated to various historical periods, namely from the
eneolite period to the modern age.

Similar procedures were chosen for the evaluation of paleopathological findings like those
used at diagnostics in normal medical practice. They include: medical history, objective
examination, working diagnosis, differential diagnosis, and final diagnosis. Anamnestic
data were replaced by standard anthropological analysis of studied skeletons using classic
anthropometric and morphoscopic methods to a certain extent. It facilitated to estimate the
biological age, the sex, minor differences within variability and also the body's total
constitution on the basis of skeleton robustness of the examined individual in most cases.
Further details were obtained by studying iconographic and literary sources (for example
about possibilities of treatment of specific diseases as well as about the level of care services
for ill of the times). Historical records were searched for all risk factors that could have
a causal association with the disease found. An important aspect of paleopathological
diagnostics was to find data about the time horizon of the finding.

After the standard anthropological examination of the osteology material, a detailed
macroscopic examination was carried out, on the basis of which it was possible to determine
all morphological alterations of bones and to document them. The finding was typical
enough to facilitate the final diagnosis after the basic examination already in some cases.
At other times, the macroscopic examination (the so-called working diagnosis) made

possible to identify suspect cases for the application of further, financially more demanding
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methods and to make the final diagnosis on their basis (the so-called differential
diagnostics). Specialized methods included the radiological examination (classic one or CT)
mainly or bone samples were taken and histological sections were made. To confirm the
diagnosis of infectious diseases, pathogenic micro-organisms from skeletal remains were
proved using DNA tests, as far as possible. This examination was assisted by specialised
molecular-biological laboratories. It was necessary to ask experts from other disciplines for
cooperation in some cases (for example at chemical examinations of bones with gout,
at a statistical processing of data, at super projections of skulls to portraits of historical
figures and similar). As a part of differential diagnostics, some pathological lesions were
compared with similar findings from the current medical practice or with defects at the
recent skeletal material preserved in the Federal Pathologic- Anatomical Museum Vienna
(Pathologisch - Anatomisches Bundesmuseum Wien) possibly, where the diagnosis

of pathological states was confirmed on basis of current state-of-the-art clinical methods.

Results

Results of a part of studies of the most important paleopathological research of the candidate
are incorporated in presented publications. Communications are divided to three groups that
blend together thematically to a certain extent, however.

The first group of works is devoted to methods of paleopathological research. In carrying
her long-standing work in the Division of Medical Anthropology, Institute of Anatomy
in Faculty of Medicine of Masaryk University, the candidate gained abundant experience
with diagnostics of paleopathological findings and their interpretations. She published
a multitude of papers that are a comprehensive evaluation of this experience, an endeavour
to generalize the acquired knowledge, and a search for an optimum procedure
at paleopathological differential diagnostics. The first group of studies presented in the
postdoctoral thesis is an example of nine publications of this type.

The second group of seven presented publications includes a comprehensive medical-
anthropological study of bone sets from various archaeological sites. A large majority
of these papers presents results of projects supported by The Czech Science Agency (No.
206/00/0408; No. 206/03/1006; No. 409/07/0477), the main researcher of which was the
candidate. The results are an example of a so-called “population paleopathology”
and represent an asset for the evaluation of the overall health of the examined sample

of the historical population, on the basis of which the social status and its lifestyle may
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be presumed to a certain extent. For this reason, the information gathered is a benefit for
historical sciences above all.

The third part comprises articles that deal with following the prevalence, symptoms,
and possibly the treatment of individual maladies in populations of different dates
(7 publications). Presented works document the development of studied diseases through
the history and seeks to map factors that could have a causal association with gradual
changes of the disease nature. Presented studies of cancer became part of the worldwide
project focusing on knowledge from the history of malign tumours. Similarly works devoted
to specific inflammations - leprosy and tuberculosis - are integrated to international
epidemiological studies. This set of publications is an asset not only for the history, but also

for the present-day medicine to a certain extent.

Conclusion

The presented postdoctoral thesis informs about the importance and development
of paleopathology as a separate interdisciplinary scientific branch and evaluates the share
of the author in its spreading in Czechia. The annotated set includes 24 selected publications
of the candidate. Optimum procedures of the author herself at paleopathological diagnostics
of some diseases are presented in them above all. The postdoctoral thesis contains further
demonstrations of the “population paleopathology”, the purpose of which is to evaluate the
health of the studied population sample in relation to effects of natural as well as social
factors, and articles documenting the historical development of some diseases throughout
the history.

It should be pointed out that presented communications present only a part of work of the
candidate in the area of paleopathology. The first Czech paleopathological publication
“Essentials of paleopathology”, in the writing of which the author participated to a large
extent, also draws on her experience substantially.

Publications of the candidate in the field of normal and clinical anatomy have not been

incorporated to the presented postdoctoral thesis, however.
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