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U arheoloskim istrazivanjima crkve sv. Luke Evandeliste u Novskoj, osim ostataka crkve iz 13. stoljeca,
ukupno su otkrivena 94 groba koji potjecu iz dva horizonta pokopavanja; kasnosrednjovjekovnog i no-
vovjekovnog. U fokusu ovoga radu je grob 16 koji datira iz razdoblja kasnog srednjeg vijeka. U radu su
predstavljeni rezultati bioarheoloSke analize kosturnih ostataka pronadenih u grobu te diferencijalna dija-
gnoza na temelju promjena uocenih na podrucju zdjelice i bedrenih kostiju. Pokojnik iz groba 16 bolovao
je od razvojnog poremecaja kuka (RPK) koji je rezultirao dislokacijom oba zgloba. RPK se razvija u prvim
godinama c¢ovjekova Zivota, a ozna¢ava poremecaj normalnih anatomskih odnosa u zglobu kuka u koje-
mu je normalna artikulacija zgloba sprije¢ena. Entezalne promjene uo¢ene na gornjim ekstremitetima, u
kombinaciji s RPK-om, otvaraju mogucénost da se osoba za kretanje sluzila Stakama ili nekim drugim po-
magalom. Bol uzrokovana RPK-om, kao i moguce koristenje Staka, svakako su utjecali na obavljanje sva-
kodnevnih aktivnosti, pogotovo ako u obzir uzmemo ruralni karakter podneblja u kojem je osoba Zivjela.

KLJUCNE RIJECI: crkva sv. Luka Evandeliste, Novska, bioarheologija, razvojni poremedéaj kuka,
bilateralna dislokacija kuka

In archaeological excavations at the Church of St. Luke the Evangelist in Novska, alongside the remains of the
13t-century church, 94 graves from two burial horizons (late medieval and early modern) were discovered. This
paper focuses on grave 16, dating to the late Middle Ages. The paper presents the results of a bioarchaeological
analysis of the skeletal remains found in the grave, as well as a differential diagnosis based on observed changes
to the pelvis and femurs. The individual from grave 16 suffered from developmental dysplasia of the hip (DDH),
which resulted in bilateral hip dislocation. DDH, a disorder that develops in the first years of life, disrupts the nor-
mal anatomical relations within the hip joint, preventing normal joint articulation. Enthesal changes on the upper
extremities, combined with DDH, suggest the individual may have relied on crutches or other mobility aids. The
pain associated with DDH, combined with potential crutch use, likely impacted the individual’s ability to perform
daily activities, especially considering the rural context of their life.

KEY WORDS: Church of St Luke the Evangelist, Novska, bioarchaeology, developmental dysplasia of the
hip, bilateral hip dislocation
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uvoD

BioarheoloSka istrazivanja pruzaju jedinstven
uvid u Zivot ljudskih zajednica u proslosti do-
nosecéi nova saznanja o aktivnostima i zdravlju
proslih populacija (Larsen, Walker 2010: 379-
380). U paleopatoloskim istrazivanjima fokus je
stavljen na prou¢avanje bolesti, to jest na niz ra-
zli¢itih stanja koje utje¢u na zdravstveni status
pojedincaiili Sire zajednice koristeéi, ne samo bi-
oarheoloske metode i informacije ve¢ i dostupne
podatke iz arheoloskih i povijesnih konteksta,
ali i modernih medicinskih istrazivanja. Takvim
multidisciplinarnim pristupom paleopatoloska i
bioarheoloSka istrazivanja rekonstruiraju nacin
Zivota zajednica ali i Zivotne povijesti pojedinaca
iz proslosti (Buikstra 2010: 395-396).

Cilj ovog rada je prikazati rijedak primjer
razvojnog poremecajakuka (RPK) kojije rezultirao
dislokacijskom oba zgloba kuka te predstavlja
jedinstven slu€aj u arheoloSkim populacijama s
prostora danasnje Hrvatske. Kostur je pronaden
tilekom arheoloskih istraZivanja crkve sv. Luke
Evandeliste u Novskoj 2018. godine i datira iz
razdoblja kasnog srednjeg vijeka. U radu je
predstavljena diferencijalna dijagnoza na temelju
promjena uocenih na zdjelici i bedrenim kostima
pokojnika te je raspravljen mogudéi utjecaj
ovog poremecaja na obavljanje svakodnevnih
aktivnosti i generalnu kvalitetu Zivota osobe.

Razvojni poremecaj kuka

Razvojni poremecaj kuka (RPK) oznacava po-
remecaj normalnih anatomskih odnosa u zglo-
bu kuka u cijoj je osnovi nedovoljno razvijen
acetabul te posljedi¢no, glava bedrene kosti
(Manaster 2016: 719), a normalna je artikulaci-
ja zgloba sprijec¢ena (Plischuk et al. 2018: 108).
Poremecaj se javlja u neonatalnoj, natalnoj ili
dojenackoj dobi, a moze varirati od prolazne
novorodenacke nestabilnosti do potpune dislo-
kacije zgloba kuka (Papi¢, Bergovec 2010: 15).
RPK se moze pojaviti na jednom zglobu kuka
(unilateralno) ili na oba (bilateralno). Unilate-
ralni slucajevi su ¢eséi (63,4 %), lijevi zglob ku-
ka je ¢eSc¢e pogoden (64,0 %) nego desni (Lo-
der, Skopelja 2011: 32) te ovaj poremecaj ceScée
pogada Zene nego muskarce (1:5 - 8) (Mana-
ster 2016: 718). U objavljenoj literaturi podaci o
ucestalosti ovog poremecaja u modernom do-
bu variraju, a ovisi o razli¢itim faktorima kao sto
su period djetetova Zivota u vrijeme pregleda
ili metoda koristena prilikom pregleda. Stoga
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INTRODUCTION

Bioarchaeological research offers unique insi-
ghts into the lives of past communities, shedding
new light on the activities and health of ancient
populations (Larsen, Walker 2010: 379-380). Pa-
laeopathological research focuses on studying
diseases, or various conditions that affect the
health of individuals and communities, using not
only bioarchaeological methods and information
but also data from archaeological and historical
contexts, as well as modern medical research.
This approach enables palaeopathological and
bioarchaeological research to reconstruct the
way of life of past populations and the life histo-
ries of individuals from the past (Buikstra 2010:
395-396).

This paper presents a rare case of deve-
lopmental dysplasia of the hip (DDH) that resulted
in the dislocation of both hip joints, representing a
unique case in archaeological populations on the
territory of present-day Croatia. The skeleton was
discovered during archaeological excavations at
the Church of St Luke the Evangelist in Novska in
2018 and dates to the late medieval period. The
paper presents a differential diagnosis based on
changes observed on the pelvis and femurs of the
deceased and discusses the potential impact of
this disorder on the individual's ability to perform
daily activities and overall quality of life.

Developmental dysplasia of the hip

Developmental dysplasia of the hip (DDH) is
a disorder that disrupts the normal anatomical
relations within the hip joint, characterized by
an underdeveloped acetabulum and, consequ-
ently, the femoral head (Manaster 2016: 719).
It prevents normal joint articulation (Plischuk
et al. 2018: 108). DDH can manifest during
the neonatal, perinatal, or infantile period and
can range from transient neonatal instability
to complete dislocation of the hip joint (Dapi¢,
Bergovec 2010: 15). It can affect one hip joint
(unilateral) or both (bilateral), with unilateral
cases being more common (63.4%). The left hip
joint is more frequently affected (64.0%) than
the right (Loder, Skopelja 2011: 32), and women
are more frequently affected than men (1: 5-8)
(Manaster 2016: 718). In published literature,
the prevalence of this disorder in modern times
varies depending on factors such as the child's
age at examination and the screening method
used. As a result, prevalence estimates range



TEA KOKOTOVIC, DEVELOPMENTAL DYSPLASIA OF THE HIP: AN EXAMPLE FROM LATE MEDIEVAL NOVSKA, PRIL. INST. ARHEOL. ZAGREBU, 41/2/2024, P. 145-174

se ucCestalost ovog poremecdaja krece izmedu
1i20ili 1i 34 slucajeva na 1000 rodene dje-
ce (Vasilcova et al. 2022: 2), a u Hrvatskoj se
uCestalost RPK kre¢e izmedu 20 i 120 slucajeva
na 1000 rodene djece (Vrdoljak et al. 2019:
71). Uclestalost takoder ovisi i o geografskoj
regiji. Najmanje je slu¢ajeva RPK zabiljezeno
na podruéju Afrike (0,6/1000) dok urodenicke
populacije sjeverne Amerike biljeze najvise
ucestalosti (76/1000) (Loder, Skopelja 2011:
32). Etiologija RPK je sloZena i nije u potpuno-
sti razrijeSena no moderna klini¢ka istrazivanja
izdvajaju genetske, okoliSne i mehanicke
cimbenike koji mogu utjecati na njegov razvoj.
Faktori rizika za ovaj poremecaj ukljucuju
Zzenski spol, pozitivhu obiteljsku povijest (Lo-
der, Skopelja 2011: 32), intrauterno okruzenje
koje ukljucuje polozaj u maternici (polozaj na
zadak) (Chan et al. 1997: 99; Dezateux, Rosen-
dhal 2007: 1546), malformacije maternice koje
stvaraju pritisak na plod (Chan et al. 1997: 97)
te smanjenu koncentraciju hormona relaksina
tijekom poroda (Forst et al. 1997). Osim nave-
denih ¢imbenika, rizik od razvoja RPK-a takoder
povedavaju i kulturne prakse vezane uz nacin
povijanja djeteta u dojenackoj dobi u kojemu
su noge djeteta ispruzene, to jest u ekstenziji i
adukciji (Yamamuro, Ischida 1984: 38-39; Ma-
han, Kasser 2008: 177; Wang et al. 2012: 1076).

Razvojni poremecaj kuka se najcesSc¢e ne
rjeSava sam od sebe niti spontano. Danas se
ovaj poremecdaj dijagnosticira u najranijoj dje-
tetovoj dobi klinickim pregledom i ultrazvukom
kukova te testovima za nestabilnost, subluksa-
ciju i luksaciju kuka (Hefti et al. 2007: 179-196;
Vrdoljak et al. 2019: 71-72). Lije€¢enje RPK po-
trebno je provesti Sto ranije, a metoda lije¢enja
ovisi o nizu faktora, od kojih se izdvajaju stu-
panj PRK te djetetova dob (Vrdoljak et al. 2019:
72-73). Metode lije¢enja ukljuduju razlicite
vrste ortoza, fizikalnu terapiju te, u najtezim
slucajevima, operacijsko lije¢enje (Hefti et al.
2007: 196-199; Vrdoljak et al. 2019: 72-73). U
proSlosti metode rane detekcije nisu bile do-
stupne i bolest je postala vidljiva tek u trenutku
kada dijete po¢ne hodati (Roberts, Manchester
2010:154). Bez intervencije mobilnost osobe se
smanjuje s dobi, a bol se pogorsava te utjece na
obavljanje svakodnevnih aktivnhosti (Dezateux,
Rosendhal 2007: 1545).

Osim nekolicine istrazivanja (Mafart et al.
2007; Mitchell, Redfern 2007; 2008; 2011), u
paleopatoloskoj literaturi vecdina objavljenih
primjera ovog poremecaja na kosturnim ostaci-
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from 1 to 20 or 1 to 34 cases per 1,000 births
(Vasilcova et al. 2022: 2). In modern-day Cro-
atia, the reported prevalence ranges from 20
to 120 cases per 1,000 births (Vrdoljak et al.
2019: 71). Geographic region also influences
prevalence, with the lowest incidence repor-
ted in Africa (0.6/1,000) and the highest among
Native American populations in North America
(76/1,000) (Loder, Skopelja 2011: 32). The etio-
logy of DDH is complex and not yet fully under-
stood, but modern clinical research highlights
the potential influence of genetic, environmen-
tal, and mechanical factors in its development.
Risk factors for this disorder include female
sex, a family history of DDH (Loder, Skopelja
2011: 32), an intrauterine environment including
breech position (Chan et al. 1997: 99; Dezateux,
Rosendhal 2007: 1546), uterus malformations
that exert pressure on the foetus (Chan et al.
1997: 97), and reduced levels of the hormone
relaxin during birth (Forst et al. 1997). Additio-
nally, cultural practices related to infant swadd-
ling, which keep the child’s legs extended and
adducted, can increase the risk of DDH (Ya-
mamuro, Ischida 1984: 38-39; Mahan, Kasser
2008: 177; Wang et al. 2012: 1076).

Developmental dysplasia of the hip rarely re-
solves on its own. It is now diagnosed in the
earliest stages of a child’'s life through clini-
cal examination, hip ultrasound, and tests for
instability, subluxation, and dislocation of the
hip (Hefti et al. 2007: 179-196; Vrdoljak et al.
2019: 71-72). Early treatment is essential, and
treatment methods depend on factors such as
the severity of DDH and the child’'s age (Vr-
doljak et al. 2019: 72-73). Treatment methods
include various types of orthoses, physical
therapy, and, in severe cases, surgery (Hef-
ti et al. 2007: 196-199; Vrdoljak et al. 2019:
72-73). In the past, early detection methods
were absent, leading to diagnosis only when
children began walking (Roberts, Manchester
2010: 154). Without treatment, mobility decli-
nes with age, pain intensifies, and daily acti-
vities become increasingly difficult (Dezateux,
Rosendhal 2007: 1545).

Apart from a few studies (Mafart et al. 2007;
Mitchell, Redfern 2007; 2008; 2011), most
examples of this disorder in archaeological
skeletal assemblage published in palaeopat-
hological literature are case studies. Signifi-
cant contributions to understanding this dis-
order have been made by Mitchell and Redfern
(2007; 2008; 2011) through their research on
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ma arheoloske starosti su studije slu¢aja. Najveci
doprinos razumijevanju ovog poremecaja do-
nijeli su Mitchell i Redfern (2007; 2008; 2011)
istraZivanjem ucestalosti RPK-a u populaci-
ji srednjovjekovnog Londona' na temelju kojeg
su opisali Siroki raspon promjena vidljivih na
kosStanim ostacima koji se mogu povezati s ovom
poremecajem. Osim na podruc¢ju Ujedinjenog
Kraljevstva (Dawes, Magilton 1980; Wakely 1993;
Caffell, Holst 2010), RPK u arheoloskim popula-
cijama zabiljezen je u Francuskoj (Arnaud, Ar-
naud 1975; Blondiaux, Millot 1991; Mafart et al.
2007), Nizozemskoj (Katzmarzyk, Schats 2011),
Slovac¢koj (Masnicova, Benus 2003), Poljskoj
(Agnew, Justus 2013), Rumunjskoj (Eng et al.
2009), Srbiji (Buki¢ et al. 2021) i Italiji (Petrella et
al. 2016; Saccheri, Travan 2022). Mogu¢i slucaj
RPK na prostoru Hrvatske opisali su Krileti¢ i
suradnici (2023) u kasnosrednjovjekovnoj i no-
vovjekovnoj populaciji iz Dakova. Rije¢ je o odra-
sloj Zenskoj osobi (G1/2019) kod koje je RPK
zabiljezen na desnom zglobu kuka (Krileti¢ et
al. 2023: 218). Na podrucdju Sjeverne Amerike
istraZivanja su se fokusirala na visoku uc¢estalost
RPK u autohtonim zajednicama (Cableaux 1997;
Blatt 2015; Ausel 2016), dok je na podrucju juzne
Amerike, zbog nedovoljnog stanja istraZzenosti,
objavljeno tek nekoliko slucajeva (Moodie 1923;
Costa Junqueira, Llagostera Martinez 1994; Pli-
schuk et al. 2018).

MATERIJALI

Crkva sv. Luke Evandeliste nalazi se u gradu
Novska u Sisacko-moslavackoj zupaniji (karta 1), a
smjestena na omanjem breZuljku u samom sredi-
Stu grada. Arheoloska istraZivanja ovog lokaliteta
2018. godine proveo je Institut za arheologiju pod
vodstvom dr. sc. Jurja Belaja. Tijekom istrazivanja
istrazen je dio unutrasnjosti crkve te sjeveroistoc-
ni i istoCni dio izvan nje (Belaj, Stingl 2019; 2021).
Iz povijesnih izvora bilo je moguce rekonstruirati
pet graditeljskih faza crkve, a izgled prije obnove
2018. godine crkva poprima na kraju pete faze (Be-
laj, Stingl 2019: 79). Istrazivanja su otkrila ostatke
najstarije crkve iz druge polovice 13. stoljec¢a (1.
graditeljska faza) te je pretpostavljen njezin tlocrt.
Rijec je o jednobrodnoj crkvi s nesto uzim kvadrat-
nim svetiStem i manjim triforijem na zapadnom di-
jelu (Belaj, Stingl 2019: 95). Na temelju njezinih ka-

1 Analizirani kosturni material potjece s groblja bolnice i samostana svete
Marije Spital u Spitafieldsu u Londonui datiraizmedu 1100.i1530. godine

(Thomas 2004; Mitchell, Redfern 2007; 2008; 2011)
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the prevalence of DDH in the medieval po-
pulation of London'!, where they described a
wide range of skeletal changes associated
with this disorder. Besides the United King-
dom (Dawes, Magilton 1980; Wakely 1993;
Caffell, Holst 2010), DDH has been documen-
ted in archaeological populations from France
(Arnaud, Arnaud 1975; Blondiaux, Millot 1991;
Mafart et al. 2007), the Netherlands (Katz-
marzyk, Schats 2011), Slovakia (Masnicova,
Benus$ 2003), Poland (Agnew, Justus 2013),
Romania (Eng et al. 2009), Serbia (Duki¢ et al.
2021), and lItaly (Petrella et al. 2016; Sacche-
ri, Travan 2022). A possible case of DDH in
Croatia was described by Krileti¢ et al. (2023)
in a late medieval and early modern popula-
tion from Pakovo, where changes indicative
of DDH were observed on the right hip of an
adult female (G1/2019) (Krileti¢ et al. 2023:
218). In North America, research has focused
on the high prevalence of DDH in Indigenous
communities (Cableaux 1997; Blatt 2015; Au-
sel 2016), while in South America, due to limi-
ted research, only a few cases have been pu-
blished (Moodie 1923; Costa Junqueira, Lla-
gostera Martinez 1994, Plischuk et al. 2018).

MATERIALS

The Church of St Luke the Evangelist is loca-
ted in the town of Novska in Sisak-Moslavina
County (Map 1), on a small hill in the town cen-
tre. Archaeological excavations conducted in
2018 by the Institute of Archaeology, under the
direction of Dr. Juraj Belaj, investigated par-
ts of the church interior and the northeastern
and eastern exterior areas (Belaj, Stingl 2019;
2021). Five construction phases of the chur-
ch were reconstructed from historical sources,
with the final appearance before the 2018 re-
storation representing the end of the fifth pha-
se (Belaj, Stingl 2019: 79). The excavations
uncovered the remains of the oldest church,
dating to the second half of the 13 century
(1%t construction phase), allowing for the re-
construction of its layout. It was a single-na-
ve church with a relatively narrow rectangular
sanctuary and a small triforium (Belaj, Stingl
2019: 95). Based on its characteristics, Belaj
and Stingl (2019: 95) suggest it was a priva-

1 Theanalyzed skeletal assemblage comes from the cemetery of the hospital
and priory of St Mary Spital, located in Spitalfileds, London, and dating

from 1100 to 1530 (Thomas 2004; Mitchell, Redfern 2007; 2008; 2011)
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Karta 1 — PoloZaj crkve sv. Luke Evandeliste u Novskoj (izvor: OpenStreetMap, Creative Commons Attribution-ShareA-
like 2.0 license, CC BY-SA 2.0; Created with Datawrapper; izradila: T. Kokotovi¢, 2024)

Map 1 - Position of the Church of St. Luke the Evangelist in Novska (source: OpenStreetMap, Creative Commons Attribu-
tion-ShareAlike 2.0 license, CC BY -SA 2.0; created with Datawrapper; made by: T. Kokotovi¢, 2024)

rakteristika, Belaj i Stingl (2019: 95) pretpostavljaju
kako je rije¢ o privatnoj, dvoranskoj crkvi ili kapeli
nekog novljanskog gospodara. U istrazivanjima su
ukupno istrazena 94 groba, od kojih je 50 grobova
pronadeno unutar crkve, a njih 44 izvan. Identifi-
cirana su sveukupno dva horizonta pokopavanja:
stariji, kasnosrednjovjekovni horizont, iz vremena
1. graditeljske faze koji traje do dolaska Osmanlija
polovicom 16. stolje¢a, kada i sama najstarija cr-
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te, court church or chapel of a local Novska
nobleman. A total of 94 graves were excava-
ted, 50 within the church and 44 outside. Two
burial horizons were identified: an older, la-
te medieval horizon, dating from the 1t con-
struction phase until the Ottoman arrival in the
mid-16t" century, when the oldest church was
destroyed, and a younger, early modern ho-
rizon. Six graves inside the church belong to
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kva biva unistena, te mladi, novovjekovni horizont.
Najmladem horizontu zasigurno pripada Sest gro-
bova pronadenih unutar crkve, dok ostali potjecu
iz starijeg horizonta, prije dolaska Osmanlija (Belaj,
Stingl 2019: 87). U tom su razdoblju pokojnici Cesto
samo omotani u platno i polagani u svjeze iskopa-
nu grobnu raku (Demo 2007: 52; Belaj, Stingl 2019:
87). Takoder, u vecini grobova kasnog srednjeg vi-
jeka pronadeni su omaniji zelenkasti ulomci troske
bakrene legure (Belaj, Stingl 2019: 88) ¢ija namjena
zasad nije poznata. S obzirom da pozicija troske u
grobovima nije ujednacena, vjerojatnije je u grob-
ne zapune dosla zbog njezine rasprostranjenosti
na Sirem terenu, nego $to bi u njih bila namjerno
prilagana. U vrijeme ranog novog vijeka prisutna je
praksa pokapanja pokojnika u drvenom lijesu (Be-
laj, Stingl 2019: 87). U grobovima novog vijeka Ce-
$¢i su prilozi, od kojih dominiraju nabozni predmeti
pronadeni u tri od Sest (50 %) grobova pripisanih
novovjekovnom horizontu (Belaj, Stingl 2019: 92).

Grob 16

Grob 16 se nalazio izvan crkve, u sektoru VIlI-c,
sjeverno od danasnjeg svetiSta odnosno sjever-
no od broda starije crkve, na podruéju negdasnje
velike sakristije (sl. 1: 1). Pokojnik je bio poloZen
u zemljanu raku orijentacije zapad - istok. Tije-
lo je bilo poloZzeno na leda s rukama prekrizenim
na podrucju trbuha i ispruZzenim nogama (sl. 1:
2). U grobu nisu pronadeni tragovi lijesa, a na
podrudju desne podlaktice pronadeni su ulomci
zelene troske bakrene legure. Kao i svi ostali gro-
bovi pronadeni izvan crkve te vecina njih iz njezi-
ne unutrasnjosti, grob 16 se pripisuje starijem,
kasnosrednjovjekovnom horizontu. U podrudju
stopala grob je bio presjec¢en temeljem za zid. Rije¢
je temelju jednog od mladih zidova otkrivanih sje-
verno od crkve koji je naknadno pridodan temelji-
ma SJ 28 i 31 prigodom skracivanja velike sakri-
stije.2 NaZalost, sama datacija temelja ne pomaze
u odredivanju starosti groba 16. Ako promotrimo
dubinu, odnosno apsolutnu visinu groba, svi gro-
bovi u sektoru VI, njih 27, pokopani su na visini
koja varira za 51,5 cm.? Visina groba 16 gotovo je
identi¢na visini groba 1 u kojemu je pronadeno
zvono s urezanim natpisom na glagoljici (Be-
laj, Stingl 2021: 33-34, sl. 27), razlika je tek 2,3
cm. Bududi da je grob 1 datiran radiokarbonskom
analizom izmedu 1400. i 1440. godine (Belaj, Stingl

2 Temelji pronadeni sjeverno od crkve pripisuju se razli¢itim razdobljima, a
neki od njih su ostaci razli¢itih faza sakristije (Belaj, Stingl 2019: 90-91).
3 Dokumentirane apsolutne visine kosturaiznose od 123,279 do 123,794 m.
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the youngest horizon, while the others date to
the older horizon, predating the Ottoman arri-
val (Belaj, Stingl 2019: 87). During this peri-
od, the deceased were often wrapped in cloth
and interred in freshly dug graves (Demo 2007:
52; Belaj, Stingl 2019: 87). Small greenish co-
pper alloy slag fragments, of unknown purpo-
se, were found in most late medieval graves
(Belaj, Stingl 2019: 88). Given its non-uniform
positioning, it is more likely that the slag en-
ded up in the grave fills due to its widespread
local presence, rather than being intentionally
placed. In the early modern period, the practi-
ce shifted to burying the deceased in wooden
coffins (Belaj, Stingl 2019: 87). Grave goods,
predominantly religious objects, became more
common, appearing in three of the six graves
(50%) attributed to the early modern horizon
(Belaj, Stingl 2019: 92).

Grave 16

Grave 16 was located outside the church, in
sector VllI-c, north of the current sanctuary,
i.e., north of the nave of the older church, in
the area of the former large sacristy (Fig. 1:
1). The deceased was laid in an earthen gra-
ve oriented east-west, positioned supine with
arms crossed at the abdomen and legs exten-
ded (Fig. 1: 2). No coffin traces were found in
the grave, but fragments of green copper alloy
slag were found near the right forearm. Like
all graves outside the church and most inside,
grave 16 is attributed to the older, late medi-
eval horizon. The grave was truncated above
the feet of the skeleton by a wall foundation,
part of a younger wall discovered north of the
church, which was later added to the foundati-
ons SU 28 and 31 when the large sacristy was
shortened.? Unfortunately, the dating of the
foundation does not help determine the age of
grave 16. If we look at the depth or absolute
height, all 27 graves in sector VIII were buried
at a height that varies by 51.5 cm.® The height
of grave 16 is almost identical to grave 1, where
a bell with a Glagolitic inscription was found
(Belaj, Stingl 2021: 33-34, Fig. 27), differing
by only 2.3 cm. As grave 1 was radiocarbon da-
ted between 1400 and 1440 (Belaj, Stingl 2021:

2 The foundations located north of the church belong to different periods;
some of them are remnants of the various phases of the sacristy (Belaj,
Stingl 2019: 90-91)

The documented absolute heights of the skeleton range from 123.279 to
123.794 m
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SlI. 1 -1 Podjela lokaliteta na sektore s oznacenim sektorom u kojemu je pronaden grob 16 (prema Belaj, Stingl 2019:
sl. 1; uz dozvolu; prilagodila: T. Kokotovi¢); 2 Grob 16 (snimio: D. Balaban, 2018) (izradila: T. Kokotovi¢, 2024)
Fig. 1 -1 Division of the site into sectors with the marked sector where grave 16 was found (after Belaj, Stingl 2019: Fig.1;
with permission; adapted by: T. Kokotovi¢); 2 Grave 16 (photo by: D. Balaban, 2018) (made by: T. Kokotivi¢, 2024)
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2021: 33),* mozemo pretpostaviti da mu je i grob 16
suvremen te da je pokopan pocetkom 15. stoljeca.
Kako bi potvrdili ovu dataciju groba, uzorak kosti
poslan je na radiokarbonsku analizu u laboratorij
Isotoptech Zrt. u Debrecenu (Madarska), a rezultati
se tek ocekuju.

METODOLOGIJA

Kostani materijal makroskopski je anali-
ziran na Institutu za arheologiju u Zagrebu
primjenjujuc¢i standardne antropoloSke meto-
de i kriterije. BioarheoloSka analiza obuhvatila
je procjenu spola i starosti u trenutku smrti,
izmjeru postkranijalnog kostura, analizu zubi i
paleopatolosku analizu. Spol je odreden prema
morfoloskim karakteristikama lubanje i zdje-
lice (Buikstra, Ubleaker 1994; Klales 2020).
Starost u trenutku smrti je odredena na te-
melju istroSenosti zubnih ploha (Smith 1984),
obliteracije ektokranijalnih Savova na lubaniji
(Meindl, Lovejoy 1985) te morfoloskih karakte-
ristika aurikularine povrsine (Lovejoy et al.
1985) i pubi¢ne simfize (Gilbert, McKern 1973;
Brooks, Suchey 1990) na zdjelici. Mjere su uze-
te koristeéi standardne osteoloSke protokole
(Buikstra, Ubleaker 1994). Tijekom analize, na
kosturu su zabiljezene sve vidljive patoloske
promjene, a kratki opis uoc¢enih promjena slije-
di u nastavku teksta.

Linearna hipoplazija zubne cakline je su-
badultni poremedaj u stvaranju zubne cakli-
ne uzrokovan epizodama akutnog stresa u
vrijeme djetinjstva, to jest, u vrijeme forma-
cije zuba. Stres moZe biti uzrokovan fizickim
ili  psiholoskim traumama, metaboli¢kim
poremecajima, periodima izgladnjivanja, kao
i razlié¢itim virusnim ili bakterijskim bolestima
(Pindborg1970; Goodman, Rose 1990: 59). Pre-
poznaje se kao jednaiili viSe vodoravnih linija na
povrsini krune zuba (Pindborg 1970). Najcesce
se pojavljuje na prednjim zubima (sjekuti¢ima i
oc¢njacima), Cija formacija enamela zapocinje u
prvoj godini Zivota (AlQahtani et al. 2010: 486-
490), stoga su u analizi ukljuéeni sjekutici i
ocnjaci gornje Celjusti te o¢njaci donje Celjusti.

Cribra orbitalia je vrsta poroticne hiperostoze
na gornjim svodovima orbita koja se pojavljuje
tilekom djetinjstva, a manifestira se u obliku
manjih poroznih lezija (Aufderheide, Rodriguez-

4 Analiza je provedena u Isotoptech Zrt. laboratoriju u Debrecenu u
Madarskoj (AMS 14C Lab Code — DeA). DeA-28490 (NGr1 bone) Con-
ventional age (BP) (+0) — 513+21; Calibrated calendar age (cal AD/BC)
(20) - 1400-1440. Kalibracija programom Calib 8.1.0: 10 - cal AD 1410:
cal AD 1428 (100 %); 20 — cal AD 1403: cal AD 1439 (100 %).
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33),* we can infer that grave 16 is contempo-
rary, buried at the beginning of the 15t centu-
ry. To confirm this dating, a bone sample was
sent for radiocarbon analysis to the Isotoptech
Zrt. Laboratory in Debrecen (Hungary), and re-
sults are pending.

METHODOLOGY

The skeletal material was analyzed macros-
copically at the Institute of Archaeology in Za-
greb using standard anthropological methods
and criteria. The bioarchaeological analysis
included assessments of sex and age at de-
ath, postcranial skeletal measurements, den-
tal analysis, and palaeopathological analysis.
Sex was determined based on the morpholo-
gical characteristics of the skull and pelvis re-
gions (Buikstra, Ubleaker 1994; Klales 2020).
Age at death was estimated based on dental
wear (Smith 1984), ectocranial suture oblitera-
tion (Meindl, Lovejoy 1985), auricular surface
morphology (Lovejoy et al. 1985), and pelvic
pubic symphysis (Gilbert, McKern 1973; Bro-
oks, Suchey 1990). Measurements were ta-
ken following standard osteological protocols
(Buikstra, Ubleaker 1994). During the analysis,
all visible pathological changes on the skeleton
were recorded. A brief description of the ob-
served changes follows below.

Linear enamel hypoplasia is a subadult disor-
der affecting tooth enamel formation, caused by
episodes of acute stress during childhood, spe-
cifically during tooth development. Stress can
be caused by physical or psychological trauma,
metabolic disorders, periods of starvation, and
various viral and bacterial diseases (Pindborg
1970; Goodman, Rose 1990: 59). Linear enamel
hypoplasia manifests as one or more horizontal
lines on the surface of the tooth crown (Pindborg
1970), most commonly appearing on the front
teeth (incisors and canines), whose enamel for-
mation begins in the first year of life (AlQahtani et
al. 2010: 486-490). Therefore, the analysis inclu-
ded the maxillary incisors and canines, as well as
the mandibular canines.

Cribra orbitalia is a type of porotic hyperosto-
sis affecting the upper orbital vaults, appearing
during childhood and manifesting as small, poro-
us lesions (Aufderheide, Rodriguez-Martin 1998:

4 The AMS radiocarbon age determination was done in Isotoptech Zrt. La-
boratory in Debrecen (Hungary) (AMS 14C Lab Code - DeA). DeA-28490
(NGr1bone) Conventional age (BP) (+0) — 513+21; Calibrated calendar age
(cal AD/BC) (20) - 1400-1440. Calibrated in Calib 8.1.0: 10 - cal AD 1410:
cal AD 1428 (100%); 20 - cal AD 1403: cal AD 1439 (100%).
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Martin 1998: 348-351). Pojavljuje se u dva
glavna oblika, aktivhom i zaraslom (White et al.
2012: 449). Etiologija cribre orbitalie je multi-
faktorijalna, a moze se javiti kao posljedica in-
terakcije viSe faktora koje nije uvijek moguce
razlikovati (Schats 2021). Naj¢esSce se povezuje
s neadekvatnom prehranom, parazitizmom i
nehigijenskim uvjetima Zzivota (Hengen 1971;
Wolter 1979; Griffeth et al. 1997), a kao uzro¢nici
cribre orbitalie navode se megaloblasticna i
hemoliticka anemija (Walker et al. 2009), re-
spiratorna oboljenja (O'Donnell et al. 2020),
metaboli¢kih bolesti poput skorbuta i zarazne
bolesti (malarija) (Gowland, Western 2012).

Degenerativni osteoartritis se na kostima mani-
festira u obliku pojave osteofita, eburnizacije, for-
miranja jama na zglobnim plostinama ili promje-
nama u obrisima zgloba. Karakterizira ga gubitak
zglobne hrskavice i reakcija subhondralne kosti i
rubova zglobnih plostina (Rogers, Waldron 1995:
34-36). Na razvoj degenerativhog osteoartri-
tisa utjecu razliciti ¢imbenici, kao Sto su preti-
lost ili genetska predispozicija, no biomehanicki
stres i starost pojedinca se izdvajaju kao faktori
koji najviSe pridonose razvoju ovih promjena (Ro-
gers, Waldron 1995: 33). Osteoartritis se najéesc¢e
pojavljuje u zglobovima koji su nosivi i odgovorni
za noSenje velikog tereta te je uCestaliji kod starijih
osoba (White, Folkens 2005: 325).

Zglobne su plohe na kraljeScima asimetri¢ne
u slucéajevima kada su superiorne i inferiorne
zglobne plohe na posteriornom dijelu kraljeSka
razli¢itih veli¢ina ili u slu¢ajevima kada supe-
riorni i inferiorni zglobni nastavci nisu para-
lelni (Mitchell, Redfern 2008: 67). Asimetrija
zglobnih ploha je procijenjena makroskopski.

Prijelazni kraljezak na lumbosakralnom dijelu
kraljeznice ima morfoloSke karakteristike lum-
balne i sakralne regije. Rijec€ je o prirodenoj gresci
koja se moze pojaviti u dva oblika, sakralizacija i
lumbalizacija. Sakralizacija, ¢esci oblik, oznacava
prelazak zadnjeg (petog) slabinskog kraljeska u
kriznu kost. Morfologija krizne kosti ostaje nepro-
mijenjena, ali vidljiv je dodatni (peti) otvor krizne
kosti, dok se kralje$nica sastoji od Cetiri slabinska
kraljeSka. Rjedi oblik, lumbalizacija, prirodena je
greska kraljeznice u kojoj je prvi sakralni kraljezak
odvojen od ostatka krizne kosti, a lumbalna se
kraljeznica sastoji od Sest kraljezaka. Sakralizacija
ilumbalizacijamogu biti potpuneilidjelomi¢ne, uni-
lateralne ili bilateralne te simetri¢ne ili asimetri¢ne
(Aufderheide, Rodriguez-Martin 1998: 65).

Kut velikog sjednog ureza izracunat je prema
metodi koju su opisali i primijenili Singh i Pot-
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348-351). It occurs in two main forms: active
and healed (White et al. 2012: 449). The etio-
logy of cribra orbitalia is multifactorial, resulting
from the interaction of several factors that are not
always distinguishable (Schats 2021). It is most
commonly associated with inadequate nutrition,
parasitism, and unhygienic living conditions (He-
gen 1971; Wolter 1979; Griffeth et al. 1997), and
the causes include megaloblastic and haemolytic
anaemia (Walker et al. 2009), respiratory disea-
ses (O'Donnell et al. 2020), metabolic diseases
like scurvy, and infectious diseases such as mala-
ria (Gowland, Western 2012).

Degenerative osteoarthritis manifests on bones
as the appearance of osteophytes, eburnation,
the formation of pits on joint surfaces, or changes
in joint contours. It is characterized by the loss
of joint cartilage and the reaction of subchondral
bone and joint surface edges (Rogers, Waldron
1995: 34-36). Various factors influence the de-
velopment of degenerative osteoarthritis, such as
obesity or genetic predisposition, but biomecha-
nical stress and individual age are the most signi-
ficant contributors (Rogers, Waldron 1995: 33).
Osteoarthritis most commonly affects load-bea-
ring joints and is more frequent in older individu-
als (White, Folkens 2005: 325).

The articular facets of the vertebrae were con-
sidered asymmetrical when the superior and infe-
rior articular facets on the posterior ends of the
vertebra differed in size or when the superior and
inferior auricular facets were not parallel (Mitchell,
Redfern 2008: 67). Asymmetry was assessed ma-
croscopically.

A lumbosacral transitional vertebra exhibits mor-
phological characteristics of both the lumbar and
sacral regions. It is a congenital anomaly which
appears in two forms: sacralization and lumbarizati-
on. Sacralization, the more common form, refers to
the incorporation of the last (fifth) lumbar vertebra
into the sacrum. The sacrum’s morphology remains
unchanged, but an additional (fifth) sacral foramen
is visible, while the spine consists of four lumbar
vertebrae. Lumbarization, the less common form, is
a congenital defect in which the first sacral vertebra
is separated from the rest of the sacrum, resulting
in a six-vertebrae lumbar spine. Both sacralization
and lumbarization can be complete or partial, uni-
lateral or bilateral, and symmetrical or asymmetrical
(Aufderheide, Rodriguez-Martin 1998: 65).

The angle of the greater sciatic notch was cal-
culated using the method described and imple-
mented by Singh and Potturi (1978) and Shah
et al. (2011). The angle of the greater sciatic
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turi (1978) i Shah i suradnici (2011). Kut velikog
sjednog ureza (< ACB) Cini kut koji zatvaraju dvije
zamisljene linije koje se protezu od kostanog zatka
(spina ischiadica) na sjednoj kosti (A) i hvatiSta za
m. piriformis na boc¢noj kosti (B) do tocke u kojoj je
veliki sjedni urez najdublji (C) (Shah et al. 2011: 27,
Fig. 1). Normalne vrijednosti kuta velikog sjednog
ureza krecu se oko 30° kod muskaraca te oko 60°
kod Zena (Slaus 2006: 66). Za izra¢un kuta velikog
sjednog ureza koristen je ImageJ software.

Anteverzija vrata bedrene kosti opisuje ante-
riorni otklon vrata bedrene kosti u odnosu na tijelo
kada se osovina vrata nalazi ispred osovine kondila
(Rubinic¢ et al. 2003: 118; Mitchell, Redfern 2008:
65). U odrasloj populaciji prosjeCna anteverzija
iznosi 10° do 15° (Shapiro 2001). Ukoliko je ovaj otk-
lon veéi normalnih vrijednosti, rijec je o povec¢anoj
anteverziji to jest, antetorziji vrata bedrene kosti
(Rubinic¢ et al. 2003: 118). Kut anteverzije je izmje-
ren prema metodi koju su razvili Kingsley i Olmsted
(1948). Za obradu fotografija i izradun kuta ante-
verzije koristen je ImageJ software.

Entezalne promjene su patoloske i nepatoloske
promjene na entezama, hvatistima misica i teti-
va na kostima (Berthon 2019: 18). Entezopa-
tije su patoloSke promjene na entezama koje se
mogu pojaviti kao rezultat mehanickih faktora,
mikrotraume, metabolic¢kih i endokrinih bolesti
te upalnih procesa (Sudot-Szopinska et al. 2015:
73). Metoda za odredivanje stupnja razvoja en-
tezopatija, kao i robusticiteta enteza koriStene
u ovome radu predlozili su Marrioti i suradni-
ci (2004; 2007). Marriotii suradnici (2004: 148)
definirali su dva tipa entezopatija: osteofitic¢ki tip
(OF) kojeg karakterizira pojava entezofiza (EF) te
osteolitic¢ki tip (OL) u kojemu je podrudje enteze
porozno te je na njoj vidljivo erodirano podrucdje.

REZULTATI

Sve su kosti dobro ocuvane, izuzev kostiju
lica i stopala, koje nedostaju. Zbog promjena
uocenih na podrucju zdjelice nije bilo moguce
procijeniti spol na temelju njezinih karakteri-
stika. Kosti lubanje su djelomi¢no sacuvane,
stoga spol osobe nije bilo mogucée procijeniti
sa sigurnosc¢u. Svejedno, na temelju dostupnih
elemenata (ulomci donje celjusti, zatiljne i ce-
one kosti) kostur je procijenjen kao vjerojatno
muski. Starosti u trenutku smrti procijenjena je
izmedu 30 i 35 godina. Zbog djelomi¢no sacu-
vanih kostiju lubanje i njezine fragmentarnosti,
nije bilo moguce uzeti kranijalne mjere. Pos-
tkranijalne mjere su prikazane u tab. 1.

134

notch (< ACB) is formed by two imaginary lines
extending from the ischial spine (spina ischiadi-
ca) on the ischium (A) and the piriformis muscle
attachment site on the ilium (B) to the deepest
point of the greater sciatic notch (C) (Shah et al.
2011: 27, Fig. 1). Normal values for the greater
sciatic notch range from 30° in women to 60° in
men (Slaus 2006: 66). The angle was measured
using ImageJ software.

Femoral neck anteversion refers to the deviation
of the femoral neck axis relative to the transverse
axis of the condyles, where the neck axis is ante-
rior to the condyle axis (Rubini¢ et al. 2003: 118;
Mitchell, Redfern 2008: 65). In the adult population,
average anteversion ranges from 10° to 15° (Shapiro
2001). Anteversion exceeding this range is referred
to as increased anteversion or antetorsion of the fe-
moral neck (Rubini¢ et al. 2003: 118). The angle of
anteversion was measured according to the method
developed by Kingsley and Olmsted (1948). ImageJ
software was used for digital processing and mea-
surement of the anteversion angle.

Entheseal changes are pathological and non-
pathological changes at entheses, the sites whe-
re muscles and tendons attach to bones (Berthon
2019: 18). Enthesopathies are pathological chan-
ges of entheses that can develop as a result of
mechanical stress, microtrauma, metabolic and
endocrine diseases, or inflammation (Sudot-
Szopinska et al. 2015: 73). The method propo-
sed by Marrioti et al. (2004; 2007) was used to
score enthesopathies and enthesis robusticity.
According to Mariotti et al. (2004: 148), there
are two types of enthesopathies: the osteophytic
type, characterized by the appearance of enthe-
sophytes, and the osteolytic type, where the
enthesis area is porous and eroded.

RESULTS

All bones were well-preserved except for the
missing facial bones and foot bones. Due to pat-
hological changes, the morphology of the pelvis
was altered, hindering sex determination based
on its characteristics. The partially preserved
skull prevented definitive sex determination.
However, based on the available elements (man-
dible, occipital, and frontal bone fragments), the
individual was probably male. Age at death was
estimated to be between 30 and 35 years. Cra-
nial measurements were impossible due to the
partial preservation and fragmentation of the
skull. Postcranial measurements are provided in
Tab. 1.
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Element [ Element Lijeva [ Left (mm) | Desna [ Right (mm)
nadlakti¢na kost | humerus

najveca duljina / max. length 346 345
epikondilarna Sirina [ epicondylar breadth 64 63
najveci promjer glave / max. vertical diam. of the head 47 /
najvecéi promjer na sredini kosti /max. diam. at midshaft 23 /
najmanji promjer na sredini kosti / min. diam. at midshaft 17,5 /
paléana kost [ radius

najveca duljina / max. length 260 /
A-P promjer na sredini kosti / A-P diam. at midshaft 14 /
M-L promjer na sredini kosti / M-L diam. at midshaft 16 /
bedrena kost [ femur

najveca duljina / max. length 460 458
bikondilarna Sirina / bicondylar length 16 16
epikondilarna Sirina [ epicondylar breadth 76 78
najveci promjer glave / max diam. of the head / /
A-P subtrohanteri¢ni promjer / A-P subtroch. diam. 24 27
M-L subtrohanteri¢ni promjer / M-L subtroch. diam. 20,5 21
A-P promjer na sredini kosti / A-P diam. at midshaft 25 26
M-L promjer na sredini kosti / M-L diam. at midshaft 23 23
obujam na sredini kosti / circumference at midshaft 81 80
goljenica / tibia

najveca duljina / max. length / 406
najveca Sirina proksimalne goljenice / max. prox. epiphyseal breadth / /
najveca Sirina distalne goljenice / max. dist. epiphyseal breath / /
najveci promjer u razini hranidbenog otvora / max. diam. at the nutrient for. 33 32
M-L promjer u razini hranidbenog otvora / M-L. diam. at the nutrient for. 23 23
obujam u razini hranidbenog otvora / circumference at the nutrient for. 90 87

Tab. 1 - Postkranijalne mjere kostura iz groba 16 (prema Buikstra, Ubelaker 1994: 69-84; izradila: T. Kokotovi¢,

2024)

Tab. 1 — Postcranial measurements of the skeleton from grave 16 (after Buikstra, Ubelaker 1994: 69-84; made by:

T. Kokotovié, 2024)

PatoloSke su promjene uoc¢ene na kranijal-
nom i postkranijalnom dijelu kostura. Entezal-
ne promjene uo¢ene na kosturnim ostacima su
prikazane u tab. 2. te na sl. 2. Osim na ente-
zama prikazanima u tablici, na entezi za m. in-
fraspinatus na nadlakti¢noj kosti uoc¢en je ma-
kroporozitet (erodirano podrucje). Na oc¢njaku
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Pathological changes were observed on both
the cranial and postcranial skeleton. Enthese-
al changes observed on the skeletal remains are
presented in Tab. 2 and Fig. 2. In addition to the
changes described in the table, macroporosity
(eroded areas) was observed on the enthesis for
m. infraspinatus on both humeri. Linear enamel



TEA KOKOTOVIC, RAZVOJNI POREMECAJ KUKA: PRIMJER 1Z KASNOSREDNJOVJEKOVNE NOVSKE, PRIL. INST. ARHEOL. ZAGREBU, 41/2/2024, STR. 145-174

Lijeva / Left Desna [ Right

Element [ Element

Rob. | EF | oL Rob. | EF | oL
Lopatica [ Scapula
m. triceps brachii 2 | 2 | 2 | 2 |
Kljuéna kost / Clavicula
kostoklavikularni lig. / costoclavicular lig. 3 2 3 2
konoidni lig. / conoid lig. 1c 2
trapezoidni lig. [ trapezoid lig. 1c 2 1
m. deltoideus 1c 2 1
m. pectoralis major 1c 1 1c
Nadlakti¢na kost | Humerus
m. pectoralis major 1c
m. deltoideus 1a 1a
m. latissimus dorsi / m. teres major 1c 1c
m. brachioradialis 3 1 3 1
Palcana kost | Radius
m. biceps brachii 2 2 3 3
m. pronator teres 1c 1c
medukp%na opna (superiorni dio) / interosseous membrane b 1c
(superior part)
Lakatna kost [ Ulna
m. triceps brachii 2 1 2 1
m. supinator 1c 1 2 1
lver [ Patella
tetiva Cetveroglavog misic¢a [ quadriceps tendon | | 1c | |
Goljenica [ Tibia
tetiva Cetveroglavog misic¢a [ quadriceps tendon 2 | 1 | 2 | 1 |

Tab. 2 - Entezalne promjene na kosturnim ostacima iz groba 16 (Rob. — robuscitet; EF — entezofiticke entezopatije;
OF - osteololiticke entezopatije) (prema Marrioti et al. 2004; 2007; izradila: T. Kokotovi¢, 2024)

Tab. 2 — Entheseal changes on the skeletal remains from grave 16 (Rob. — robusticity; EF — enthesophytic enthesopa-
thies; OF — osteolytic enthesopathies) (after Marrioti et al. 2004; 2007; made by: T. Kokotovi¢, 2024)

donje cCeljusti (C,) prisutan je linearna hipo-
plazija zubne cakline. U desnoj orbiti prisutan
je zarasli oblik cribre orbitalie. Degenerativni
osteoartritis zabiljezen je na podrucju prsne
(T 3 —10) i slabinske (L1 - 5) kraljeZnice te na
zglobnim povrSinama glave rebara (facies ar-
ticularis tuberculi costae) na tri rebra s desne
i Cetiri rebra s lijeve strane. Asimetrija zglob-
nih ploha evidentirana je na jednom prsnom (T
12) i Cetiri slabinska (L1 - 3 i L 5) kraljezaka (sl.
3). Djelomic¢na, asimetri¢éna lumbalizacija pr-
vog sakralnog kraljeska uocena je na lumbo-
sakralnom dijelu kraljeznice. Vidljiva karakte-
risticna praznina izmedu tijela prvog i drugog

136

hypoplasia was observed on the mandibular cani-
ne (C,). A healed form of cribra orbitalia was no-
ted in the right orbit. Degenerative osteoarthritis
was recorded on the thoracic (T3-10) and lumbar
(L1-5) vertebrae, as well as on the auricular fa-
cets (facies articularis tuberculi costae) of three
ribs on the right side and four ribs on the left si-
de. Asymmetry of the articular facets on verte-
brae was observed on one thoracic (T12) and four
lumbar (L1-3 and L5) vertebrae (Fig. 3). Partial,
asymmetrical lumbarization of the first sacral ver-
tebra was observed on the sacrum. On the left si-
de, the transverse process of the first sacral ver-
tebra is not fused with the rest of the sacrum, and
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Sl. 2 — Entezalne promjene na nadlakti¢noj, klju¢noj i pal¢anoj kosti (snimila i prilagodila: T. Kokotovi¢, 2024)
Fig. 2 — Entheseal changes on the humerus, clavicula, and radius (photo and adapted by: T. Kokotovi¢, 2024)

Sl. 3 - Asimetrija zglobnih ploha na prsnom i slabinskom kraljeSku (snimila i prilagodila: T. Kokotovi¢, 2024)
Fig. 3 — Asymmetric lumbal facets on thoracic and lumbal vertebrae ((photo and adapted by: T. Kokotovi¢, 2024)

sakralnog kraljeska, a s lijeve strane poprecni
nastavak prvog sakralnog kraljeSka nije spojen
s ostatkom kriZne kosti.

Oba acetabula na zdjelicnim kostima nepra-
vilnog (ovalno-trokutastog) su oblika, manjeg su
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a characteristic gap is visible between the first
and second sacral vertebrae.

Both acetabula on the pelvic bones are irregu-
larly shaped (oval-triangular), smaller in diameter,
and shallower than normal acetabula (Fig. 4). The
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Sl. 4 - Lijevi i desni acetabuli kostura iz groba 16 (snimila i prilagodila: T. Kokotovi¢, 2024)
Fig. 4 — Left and right acetabula on the skeleton from grave 16 (photo and adapted by: T. Kokotovi¢, 2024)

Jcm

Sl. 5 - Lazni acetabuli na kosturu iz groba 16 (snimila i prilagodla: T. Kokotovié, 2024)
Fig. 5 — False acetabula on the skeleton from grave 16 (photo and adapted by: T. Kokotovi¢, 2024)

promjera te su pli¢i nego u normalnim slucajevi-
ma (sl. 4). Zglobna ploha (facies lunata) nije vid-
ljiva, a unutrasnjost je nepravilna te popracena
makroporozitetom i udubljenjima. Na bo¢nim ko-
stima, prisutne su plitke ovalne udubine nepravil-
nog i poroznog dna (sl. 5). Na rubovima udubina
prisutna je formacija nove kosti u obliku manjih
koStanih spikula. Na lijevoj bo¢noj kosti udubina
se nalazi 22,5 mm superiorno od acetabula, dok
se na desnoj nalazi 23,6 mm superiorno od ace-
tabula. Kut velikog sjednog ureza na desnoj kosti
zdjelice je povecan, a iznosi 84,5° (sl. 6). Zbog
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joint surface (facies lunata) is not visible, and the
inner surface is irregular, with macroporosity and
cavitations. On the ilia, shallow oval depressions
with irregular and porous bottoms were observed
(Fig. 5). New bone formation in the form of small
bony spicules was noted on the edges. The de-
pression on the left ilium is located 22.5 mm su-
perior to the acetabulum, while on the right ilium,
it is located 23.6 mm superior to the acetabulum.
The angle of the greater sciatic notch on the right
pelvic bone is increased, measuring 84.5° (Fig.
6). Due to bone damage, it was not possible to



TEA KOKOTOVIC, DEVELOPMENTAL DYSPLASIA OF THE HIP: AN EXAMPLE FROM LATE MEDIEVAL NOVSKA, PRIL. INST. ARHEOL. ZAGREBU, 41/2/2024, P. 145-174

Sl. 6 — Kut velikog sjednog ureza na desnoj zdjelici
(snimila i prilagodila: T. Kokotovi¢, 2024)

Fig. 6 — Great sciatic notch angle on the right pelvic bone
(photo and adapted by: T. Kokotovi¢, 2024)

postmortalnog oStecéenja kosti, na lijevoj strani
kut velikog sjednog ureza nije bilo moguce izra-
c¢unati. Glave obje bedrene kosti manjeg su opse-
da i volumena nego u normalnim slu¢ajevima (sl.
7). Glava desne bedrene kosti je djelomi¢no sa-
cuvana, a glava lijeve bedrene kosti (koja je kom-
pletno sacuvana) ovalnog je oblika, dimenzija 30
X 45 mm te je na njoj uocen porozitet. Vrat obje
bedrene kosti je blago skracen i zadebljan. Mali
obrtac¢ na obje bedrene kosti izduZenog je oblika.
Povedana anteverzija vrata uoc¢ena je na lijevoj
bedrenoj kosti. Kut anteverzije na desnoj bedre-
noj kosti iznosi 11,3°, a na lijevoj 38,6°.

RASPRAVA

Abnormalnosti zgloba kuka mogu se pripisati
razli¢itim patoloskim stanjima, pa su tako u dife-
rencijalnu dijagnozu uklju¢ene bolesti i poremedaji
koje zahvacaju podrucje zgloba kuka, a promjene
se posebno ocituju na podrucju glave i vrata be-
drenih kosti te acetabula na zdjelici. To uklju¢uje
razvojni poremecaj kuka, Legg-Calvé-Perthesovu
bolest, poskliz (epifiziolizu) glave bedrene kosti i
bilateralni prijelom vrata bedrene kosti (tab. 3).

Legg-Calvé-Perthesova bolest definira se
kao osteohondroza glave bedrene kosti, a re-
zultat je opstrukcije krvotoka u predjelu glave
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Sl. 7 - Glave desne i lijeve bedrene kosti kostura iz groba
16 (snimila i prilagodila: T. Kokotovi¢, 2024)

Fig. 7 — Left and right femoral heads of the skeleton from
grave 16 (photo and adapted by: T. Kokotovi¢, 2024)

calculate the angle on the left side. The heads of
both femora are smaller in volume and circumfe-
rence than normal femora and are flattened (Fig.
7). The head of the right femur is partially pre-
served, while the head of the left femur (which is
fully preserved) is oval-shaped (30x45 mm) with
observable porosity. The necks of both femora
are slightly shortened and thickened. The lesser
trochanters on both femora are elongated. Incre-
ased anteversion of the femoral neck was obser-
ved on the left femur. The angle of anteversion on
the right femur is 11.3°, and on the left, it is 38.6°.

DISCUSSION

Abnormalities of the hip joint can result from
various pathological conditions. Therefore, the
differential diagnosis encompasses diseases and
disorders that affect the hip joint, with the most
notable changes visible on the head and neck of
the femur and the acetabulum on the pelvis. The-
se conditions include developmental dysplasia of
the hip, Legg-Calvé-Perthes disease, slipped ca-
pital femoral epiphysis, and bilateral femoral neck
fractures (Tab. 3).

Legg-Calvé-Perthes disease is defined as
osteochondrosis of the femoral head, resulting
from obstructed blood flow to the femoral head,
which can lead to avascular necrosis (Aufder-
heide, Rodriguez-Martin 1998: 84). The disease
most commonly develops in children between
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bedrene kosti Sto moZe rezultirati avaskular-
nom nekrozom (Aufderheide, Rodriguez-Mar-
tin 1998: 84). Ova se bolest najceSc¢e razvija
kod djece izmedu tri i deset godina starosti, te
se c¢eSce javlja kod djecaka (80 %) nego kod
djevojCica (Tripathy et al. 2010: 2). NajceSée
zahvaéa samo jedan zglob kuka, dok je bilate-
ralnih slué¢ajeva oko 10-20 %. Etiologija ove bo-
lesti nije do kraja razjaSnjena, no njezin razvoj
mogu utjecati genetski, metabolicki, okolis-
ni, hormonalni i hematoloski ¢imbenici (Salter
1999: 345-346; Pavone et al. 2019). Na kosta-
nom materijalu promjene su vidljive na aceta-
bulu na zdjelici te na glavi bedrene kosti (tab.
3) (Aufderheide, Rodriguez-Martin 1998: 84). S
obzirom da je u slu¢aju Legg-Calvé-Pertheso-
va bolesti glava bedrene kosti najc¢esce gljivo-
likog oblika, $to u ovom primjeru nije uoceno, i
u vedini slucajeva glava bedrene kosti nastavlja
artikulirati s acetabulom ova je bolest isklju-
C¢ena. Poskliz (epifiziolizu) glave bedrene kosti
karakterizira inferiorno-posteriorni pomak epi-
fize glave bedrene kosti (Ortner, Puschar 1985:
239). Tijekom razvoja ovog poremecaja, pomak
glave je postupan i ova se promjena moze kate-
gorizirati u tri stupnja; blagi, srednji i ja¢i (Ma-
cEwan 1992: 70-71). Razvija se u adolescenciji,
izmedu desete i 15 godine Zivota te ¢eSce po-
gada muskarce nego Zene (2,5 : 1) (Jaffe 1972:
537; Ortner, Puschar 1985: 239). Najcesce je
zahvaéen jedan zglob, dok su bilateralni slu-
Cajevi pojaviljuju u oko 25 %. Osim genetskih
faktora, na njegov razvoj mogu utjecati pre-
tilost, period naglog rasta u vrijeme puberte-
ta te trauma (Aufderheide, Rodriguez-Martin
1998: 90). Kako inferiorno-posteriorni pomak
glave bedrene kosti nije uocen, a linija fraktu-
re nije evidentirana, poskliz (epifizioliza) glave
bedrene kosti je isklju¢en. Bilateralni prijelom
vrata bedrene kosti je iskljucen iz istog razlo-
ga. Takoder, kod prijeloma vrata bedrene kosti
Cesto su vidljivi i prijelomi na drugim kostanim
elementima koju su posljedica iste epizode ko-
ja je dovela do prijeloma vrata bedrene kosti
(Buckwalter et al. 2015: 73), a u ovom slucaju
prijelomi na drugim kostima nisu uoc¢eni. Osim
toga, prijelom vrata bedrene kosti ¢esci su kod
starijih ljudi zbog smanjene gustocée trabeku-
larne i kortikalne kosti (osteopenija, osteopo-
roza) te su bilateralni slu¢ajevi iznimno rijetku
(Buckwalter et al. 2015: 72). Neke od promjena
uocenih na kosturu iz groba 16 (tab. 3) mogu
se pripisati viSe spomenutih poremecaja i bo-
lesti no uzimajuci u obzir sve promjene uoc¢ene
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the ages of three and ten and is more frequent
in boys (80%) than in girls (Tripathy et al. 2010:
2). Typically, only one hip joint is affected, while
bilateral cases occur in 10-20%. The etiology of
this disease is not fully understood, but genetic,
metabolic, environmental, hormonal, and hemato-
logical factors may contribute to its development
(Salter 1999: 345-346; Pavone et al. 2019).
Changes to the bones are visible on the aceta-
bulum and the femoral head (Tab. 3) (Aufderhei-
de, Rodriguez-Martin 1998: 84). Since the femo-
ral head in cases of Legg-Calvé-Perthes disease
is usually mushroom-shaped - an alteration not
observed in this case — and usually continues to
articulate with the acetabulum, Legg-Calvé-Per-
thes disease is excluded. Slipped capital femoral
epiphysis is characterized by the inferior-poste-
rior displacement of the femoral head epiphysis
(Ortner, Puschar 1985: 239). During the deve-
lopment of the disorder, the displacement of the
femoral head is gradual, and the severity can be
categorized into three degrees: mild, moderate,
and severe (MacEwan 1992: 70-71). It develops
in adolescence, between the ages of ten and 15,
and more frequently affects males than females
(2.5:1) (Jaffe 1972: 537; Ortner, Puschar 1985:
239). Usually, one joint is affected, while bilate-
ral cases occur in about 25% of cases. Besides
genetic factors, obesity, periods of rapid growth
during puberty, and trauma can influence its de-
velopment (Aufderheide, Rodriguez-Martin 1998:
90). Since no inferior-posterior displacement of
the femoral head was observed, and the fractu-
re line was not evident, slipped capital femoral
epiphysis is excluded. A bilateral femoral neck
fracture was also excluded for the same reason.
Moreover, in femoral neck fractures, other bo-
ne elements often show fractures resulting from
the same episode that caused the femoral neck
fracture (Buckwalter et al. 2015: 73), but no other
fractures were observed in this case. Furthermo-
re, femoral neck fractures are more common in
older individuals due to decreased trabecular and
cortical bone density (osteopenia, osteoporosis),
and bilateral cases are extremely rare (Buckwalter
et al. 2015: 72). Some of the changes observed on
the skeleton from grave 16 (Tab. 3) can be attri-
buted to several mentioned disorders and disea-
ses, but considering all the changes observed on
the skeleton from grave 16, it can be concluded
that it is a case of developmental dysplasia of the
hip (DDH). The most indicative signs of this dis-
order are the oval shape of the acetabulum and
the appearance of shallow depressions on both
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na kosturu iz groba 16 mozemo zakljuciti kako
je rije¢ o razvojnom poremecaju kuka. Najindi-
kativniji pokazatelji su ovalni oblik acetabula te
pojava plitkih udubina na bo¢nim kostima koje
predstavljaju lazni acetabul, to jest podrudje
artikulacije glave bedrene kosti i bo¢ne kosti.

Postoje tri tipa razvojnog poremecaja kuka.
Prvi je definiran kao displazija kuka i podrazu-
mijeva nedovoljnu razvijenosti kuka, kojeg ka-
rakterizira gubitak konkavnosti acetabula i ne-
dovoljna natkrovljenost glave bedrene kosti no
acetabul i glava bedrene kosti i dalje artikulira-
ju te tvore zglob. Drugi je subluksacija, to jest
djelomic¢ni gubitak kontakta acetabula i glave
bedrene kosti, u kojem je glava bedrene kosti
pomaknuta lateralno te artikulira s lateralnim
rubom acetabula. Posljedniji, tredi, je dislokaci-
ja (luksacija) kuka, ili potpuni gubitak kontakta
izmedu glave bedrene kosti i acetabula. Glava
bedrene kosti nije u kontaktu s acetabulom veé
artikulira s bo¢nom kosti, najéescée superior-
no ili posterosuperiorno od acetabula. Na tom
se mjestu pojavljuje lazni acetabul (Mitchell,
Redfern 2008: 61-62; Blatt 2015: 121). U sluca-
ju kostura iz groba 16, lazni su acetabuli uoceni
na obje bo¢ne kosti, a glava bedrene kosti ne
artikuliraju s ,pravim” acetabulom ve¢ s laZnim
(sl. 8). Na temelju ovog opisa mozZzemo zaklju-
Citi kako je rije¢ o bilateralnoj dislokaciji kuka.
U slucaju dislokacije i pojave laznog acetabula,
Mitchell i Redfern (2008) izdvojili su 4 tipa laz-
nog acetabula. Lazni acetabul tipa 1 opisan je
kao glatka manja udubina, tip 2 definiran je kao
sloj nove kosti nepravilne povrsine, tip 3 kao
povisen kostani plak, te tip 4 predstavlja du-
blji acetabul kruznog oblika (Mitchell, Redfern
2008: 63). Prema svojim karakteristikama, laz-
ni acetabuli uoéeni na kosturu iz groba 16 od-
govarali bi tipu 1 laZznog acetabula. Naime, rije¢
je o malim udubinama, no njihova unutrasnjost
nije glatka, $to je jedna od karakteristika ovog
tipa. Medutim, u opisivanju prvog tipa aceta-
bula, autori su izdvojili slu¢aj acetabula tipa 1
s makroporozitetom koji je mogao biti rezultat
degenerativnih promjena ili upale (Mitchell,
Redfern 2008: 63), Sto bi odgovaralo opisu laz-
nih acetabula kostura iz groba 16.

Osim navedenih promjena, i ostale se pro-
mjene na bedrenim kostima (povec¢ana antever-
zija vrata bedrene kosti), zdjelici (poveéan kut
sjednog ureza) i kraljeZnici (asimetrija zglobnih
ploha na kraljeScima, prijelazni kraljezak u lum-
boskaralnoj regiji) uo¢ene na kosturu iz groba
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ilia, representing a false acetabulum, i.e. the area
where the head of the femur would have articula-
ted with the ilium.

There are three types of developmental dyspla-
sia of the hip. The first type is hip dysplasia, in-
volving insufficient development of the hip, cha-
racterized by the loss of acetabular concavity and
inadequate coverage of the femoral head, but
the acetabulum and femoral head still articulate
and form a joint. The second type is subluxation,
a partial loss of contact between the acetabulum
and the femoral head, where the femoral head is
displaced laterally and articulates with the lateral
edge of the acetabulum. The third and final ty-
pe is hip dislocation, a complete loss of contact
between the femoral head and the acetabulum.
In this case, the femoral head is not in contact
with the acetabulum but articulates with the ili-
um, usually superior or posterosuperior to the
acetabulum, and a false acetabulum appears at
this point (Mitchell, Redfern 2008: 61-62; Blatt
2015:121). On the skeleton from the grave 16, fal-
se acetabula were observed on both ilia, and the
femoral head does not articulate with the "true”
acetabulum but with the false one (Fig. 8). Based
on this description, we can conclude that this is a
case of bilateral hip dislocation. In cases of dis-
location and the formation of a false acetabulum,
Mitchell and Redfern (2008) identified four types
of false acetabula. Type 1is described as a small,
smooth depression; type 2 as a layer of new bone
with an irregular surface; type 3 as an elevated
bony plaque; and type 4 represents a circularly
shaped, deeper acetabulum (Mitchell, Redfern
2008: 63). Based on the observed changes, the
false acetabula noted on the skeleton from grave
16 would correspond to type 1 false acetabulum.
They are small depressions, but their interior is
not smooth, which is one of the characteristics of
this type. Interestingly, in describing the first ty-
pe of acetabulum, the authors identified a case
of type 1 false acetabulum exhibiting macroporo-
sity, which could have resulted from degenerative
changes or inflammation (Mitchell, Redfern 2008:
63). This corresponds with the changes observed
on the false acetabula of the individual from grave
16.

Besides the aforementioned changes, other al-
terations observed on the femora (increased fe-
moral neck anteversion), pelvis (increased angle
of the great ischiatic notch), and spine (asymme-
tric articular facets on vertebrae and lumbosacral
transitional vertebra) of the skeleton from grave
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Sl. 8 - Lijevi lazni zglob kuka na kosturnim ostacima iz groba 16 (snimila i izradila: T. Kokotovi¢, 2024)
Fig. 8 — Left false hip joint on the skeletal remains from grave 16 (photo and made by: T. Kokotovi¢, 2024)

16 mogu povezati s RPK-om. U srednjovjekov-
noj populaciji Londona poveéana anteverzija
vrata bedrene kosti zabiljeZena je u ¢ak 83 %
sluc¢ajeva (Mitchell Redfern 2008: 65), kao i na
tri od devet kostura s RPK na groblju katedra-
le Notre-Dame-du-Borg u Digneu u Francuskoj
(Mafart et al. 2007: 30-32) te u slucaju bilate-
ralnog RPK iz Cape Towna u Juznoj Africi (Voegt
et al. 2023: 30). U istrazivanju RPK u srednjo-
vjekovnoj populaciji Londona Mitchell i Redfern
(2008) su takoder uocili Siri kut sjednog ureza
na pogodenoj strani u vecini unilateralnih i bila-
teralnih slu¢ajeva RPK. Vrijednosti kuta velikog
sjednog ureza kretale su se u rasponu od 50°
do 110° s prosjeénom srednjom vrijednosti koja
iznosi 85° (Mitchell, Redfern 2008: 64) sto od-
govara vrijednosti kuta sjednog ureza osobe iz
groba 16. Siri kut velikog sjednog ureza zabilje-
Zenje uunilateralnom slu¢aju RPK kod djetetaiz
srednjovjekovne Poljske (Agnew, Justus 2013),
te u bilateralnim slu¢ajevima RPK kod odra-
slih osoba u Nizozemskoj (Katzmarzyk, Schats
2011), Juznoj Africi (Voegt et al. 2023) i Argen-
tini (Plischuk et al. 2018). Kao posljedica RPK-a,
razli¢iti oblici kompenzacijskih asimetrija mogu
se pojaviti na podrucju kraljeznice te sluze kao
jedan od kriterija u dijagnozi ovog poremecaja
na kosturnim ostacima. Na anteriornom dije-
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16 can also be associated with DDH. In the me-
dieval population of London, increased femoral
neck anteversion was recorded in 83% of cases
(Mitchell Redfern 2008: 65), as well as in three
out of nine skeletons diagnosed with DDH from
the cemetery of Notre-Dame-du-Borg Cathe-
dral in Digne, France (Mafart et al. 2007: 30-32),
and in the case of bilateral DDH from Cape Town,
South Africa (Voegt et al. 2023: 30). In their stu-
dy of DDH in the medieval population of London,
Mitchell and Redfern (2008) also observed a wi-
der sciatic notch on the affected side in most
unilateral cases, as well as in bilateral cases of
DDH. The angle of the greater sciatic notch on
the affected side ranged from 50° to 110° with
an average value of 85° (Mitchell, Redfern 2008:
64). This range corresponds to the value of the
sciatic notch angle of the skeleton from grave 16.
A wider greater sciatic notch has also been re-
corded in a unilateral case of DDH in a child from
medieval Poland (Agnew, Justus 2013) and in bi-
lateral DDH cases in adults from the Netherlands
(Katzmarzyk, Schats 2011), South Africa (Voegt
et al. 2023), and Argentina (Plischuk et al. 2018).
As a result of DDH, various forms of compensa-
tory spinal asymmetries can develop, which can
be used as diagnostic criteria for this disorder
on skeletal remains. On the anterior part of the
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lu kraljeZzaka superiorne i inferiorne pokrovne
plohe nisu uvijek paralelne, a na posteriornom
dijelu razlike se mogu pojaviti u polozaju i dulji-
ni poprecnih nastavaka kraljezaka te u veli€ini i
obliku zglobnih ploha na kraljeScima. Kao kraj-
nji rezultat ovih promjena (i njihove kombina-
cije na prsnom i slabinskom dijelu kraljeznice)
moze se razviti skolioza na kraljeZnici (Mitchell,
Redfern 2008: 67). Osim asimetrije u zglobnim
plohama na podrudju prsne i slabinske kraljez-
nice, na kosturu iz groba 16 ostale promjene
nisu uocene. Asimetri¢ne zglobne plohe na sla-
binskim kraljeScima su uo¢ene u unilateralnim
sluCajevima RPK u srednjovjekovnoj populaci-
ji Londona (Mitchell, Redfern 2008: 67), te na
slabinskoj kraljeZznici muskarca pronadenog na
groblju kasnosrednjovjekovnog franjevackog
samostana u Alkmaaru (Nizozemska) s unila-
teralnim RPK-om (Katzmarzyk, Schats 2011).
Osim asimetrija, prirodene greske kraljeZnice,
kao Sto je prijelazni kraljeZzak u lumboskaralnoj
regiji, takoder se mogu povezati s RPK-om (Sun
et al. 2021). Sakralizacija je uo¢ena kod mus-
karca pronadenog na srednjovjekovhom gro-
blju u Devinu u Slovackoj (Masnicova, Benus
2003: 272-273) koji je bolovao od unilateral-
nog RPK te u sludaju bilateralnog RPK-a kod
muskarca iz Juzne Afrike (Voegt et al. 2023)
dok je lumbalizacija uo¢ena na kosturu mlade
zene (MSM12) pronadene u srednjovjekovnom
samostanu Santa Maria in Valle u sjeveroisto¢-
noj ltaliji koja je bolovala od istog poremecaja
(Saccheri, Travan 2022: 84). Ostale promje-
ne koje se vezu uz RPK kao S$to su povecanje
(varus polozZaj kuka, coxa vara) ili smanjivanje
(valgus polozaj kuka, coxa valga) kuta nagiba
izmedu vrata i tijela bedrene kosti (kolodijafi-
zalni kut) kao i valgus polozaj koljena nisu uo-
Cene. Takoder, popratni sindromi na kraljeznici
koji se povezuju s RPK-om, kao Sto su skolioza,
lumbalna hiperlordoza, spondilolisteza i hemi-
vertebra (Mitchell, Redfern 2008: 66-68) na
kosturu iz groba 16 takoder nisu evidentirani.
Polozaji laznog acetabula priblizno su jednaki
na obje boc¢ne, a dimenzije bedrenih kostiju,
kao i ostalih dugih kostiju su slicne (tab. 1). Na
temelju tih dimenzija mozemo zakljuciti da je
skracéenje nogu bilo jednako ili priblizno jedna-
ko, Sto je ¢esto u bilateralnim slué¢ajevima RPK
te omogucéava bolju funkcionalnost nego u uni-
lateralnim sluéajevima (Voegt et al. 2023: 31).
Klinicke implikacije razvojnog poremecaja
kuka ukljuéuju rani razvoj osteoartritisa, bol te
promjene u hodu, najéesée Trendelenburgov
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vertebrae, the superior and inferior end plates
may not always be parallel, and on the posteri-
or part, differences may appear in the position
and length of the transverse processes, as well
as in the size and shape of the articular facets
on the vertebrae. These changes, and their
combination on the thoracic and lumbar spine,
can lead to scoliosis (Mitchell, Redfern 2008:
67). Apart from the asymmetry of the auricu-
lar facets on the thoracic and lumbar spine, no
other changes were observed on the skeleton
from grave 16. Asymmetrical articular facets in
the lumbar vertebrae were observed in unila-
teral cases of DDH in the medieval population
of London (Mitchell, Redfern 2008: 67) and on
the lumbar spine of a male affected with bila-
teral DDH from the late medieval Franciscan
monastery in Alkmaar, the Netherlands (Katz-
marzyk, Schats 2011). Apart from asymmetri-
es, congenital spine defects, such as lumbosa-
cral transitional vertebrae, can be associated
with DDH (Sun et al. 2021). Sacralization was
observed on a male skeleton from a medieval
cemetery in Devin, Slovakia (Masnicova, Befus$
2003: 272-273), who had unilateral DDH, and
in a bilateral case of DDH in a male from South
Africa (Voegt et al. 2023). Lumbarization was
observed in a young female (MSM12) found in
the medieval monastery of Santa Maria in Valle
in northeastern lItaly (Saccheri, Travan 2022:
84). Other changes associated with DDH, such
as an increase (varus hip position, coxa vara)
or decrease (valgus hip position, coxa valga) of
the angle of inclination between the neck and
the body of the femur (collodiaphyseal angle)
and valgus knee position, were not observed.
Additionally, accompanying spinal syndromes
associated with DDH, such as scoliosis, lumbar
hyperlordosis, spondylolisthesis, and hemiver-
tebra (Mitchell, Redfern 2008: 66-68), were
also absent in the skeleton from grave 16. The
false acetabula are positioned approximately
equally on both sides, and the lengths of the
leg bones (femora) and other long bones are
similar (Tab. 1). Based on these measurements,
we can conclude that the shortening of the legs
was either equal or approximately equal, which
is common in bilateral cases of DDH and allows
for better functionality than in unilateral cases
(Voegt et al. 2023: 31).

Clinicalimplications of developmental dyspla-
sia of the hip include early-onset osteoarthritis,
pain, and gait changes, most commonly Tren-
delenburg gait or waddling gait in cases whe-
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hod ili geganje pri hodu u slu¢ajevima kada je
zahvaden jedan zglob (Voegt et al. 2023: 42).
Bol se naj¢esScée pojavljuje u podrucéju prepona,
zgloba kuka, koljena i donjeg dijela leda, nije
prisutna tijekom djetinjstva no moze se poja-
viti veé¢ tijekom adolescencije (Dezateux, Ro-
sendhal 2007: 1547). NajceSce je uzrokovana
pojavom osteoartritisa na podrudéju laznog ace-
tabula, koljena i kraljeznice, povecéava se s do-
bi te moze biti izraZenija nakon aktivnosti koje
zahtijevaju noSenje odredenog tereta, ukljucu-
juéi i dugotrajno stajanje ili hodanje (Dezateux,
Rosendhal 2007: 1547, Blatt 2015: 118; Voegt
et al. 2023: 31). Na pojavu degenerativnih pro-
mjena i boli u podrucju kuka utjece i tip laznog
acetabula. U slu¢ajevima kada je lazni acetabul
plitak (tip 1, 2 i 3) degenerativne promjene koje
uzrokuju bol najéesce se javljaju nakon cetrde-
sete godine, dok u slué¢aju dubljeg acetabula
(tip 4) lazni ¢e se zglob ranije potrositi te se de-
dgenerativne promjene, pa tako i bol uzrokovana
njima javljaju ranije, ve¢ u mladoj Zivotnoj dobi
(Mitchell, Redfern 2008: 70). lako se kod tipa 1
laznog acetabula bol pojavljuje kasnije u Zivo-
tu, pojava osteoartritisa na kraljeznici, laznom
acetabulu te na podrucju koljena ukazuje na to
da je u svojoj odrasloj dobi pokojnik iz groba
16 vjerojatno osjec¢ao odredenu bol uzrokova-
nu ovim stanjem. Na to je, osim degenerativnih
promjena, takoder mogla utjecati i lumbaliza-
cija, to jest prijelazni kraljezak, koji u slucaje-
vima degradacije diska, ukljeStenja Zivaca, de-
dgenerativnih promjenaili promjene u rasporedu
optereé¢enja u unilateralnim slu¢ajevima moze
izazvati oStre bolove u donjem dijelu leda (Ma-
hato 2010: 911).

Entezalne promjene

Osim promjena povezanih s RPK, na kostu-
ru su uocéene i promjene na entezama pretezito
na gornjim ekstremitetima, dok su enteze na
kostima nogu, izuzev koljena, puno gracilnije.
Osim izraZenog robusticiteta, misi¢i m. triceps
brachii, m. deltoideus, m. pectoralis major, m.
brachioradialis, m. biceps brachii, m. supinator
i m. infraspinatus (tab. 2) se isticu i po pojavi
entezopatija. Promjene se pojavljuju bilateral-
no, Sto ukazuje kako na to da je mehanicki stres
bio podjednak na obje ruke, te nije moguce
razluéiti koja je ruka bila dominanta. MiSiéi na
Cijim su entezama uocene promjene koriste se u
pokretima koji uklju¢uju adukciju (m. pectoralis
major) i abdukciju (m. deltoideus), lateralnu ro-
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re one joint is affected (Voegt et al. 2023: 42).
Pain typically arises in the pelvic area, hip joint,
knee, and lower back. While it is not present
during childhood, it can emerge during adoles-
cence (Dezateux, Rosendahl 2007: 1547). It is
primarily caused by the onset of degenerati-
ve changes in the false acetabulum, knee, and
spine. It increases with age and can be more
pronounced after load-bearing activities, inclu-
ding prolonged standing or walking (Dezateux,
Rosendahl 2007: 1547, Blatt 2015: 118; Voegt
et al. 2023: 31). The type of false acetabulum
also influences the occurrence of degenerati-
ve changes and pain in the hip area. In cases
where the false acetabulum is shallow (types 1,
2, and 3), degenerative changes causing pain
usually occur after the age of 40. In contrast,
in case of a deeper acetabulum (type 4), the
false joint deteriorates earlier, leading to the
earlier onset of degenerative changes and pain,
sometimes even in young adulthood (Mitchell,
Redfern 2008: 70). Although pain usually appe-
ars later in life for type 1 false acetabula, the
presence of osteoarthritis on the spine, false
acetabulum, and knee suggests that the indivi-
dual from grave 16 likely experienced some de-
gree of pain in adulthood due to this condition.
In addition to degenerative changes, lumbari-
zation, or lumbosacral transitional vertebrae,
could also have contributed to pain. In cases
of disc degradation, pinched nerves, degene-
rative changes or changes in load distribution
in unilateral cases can cause sharp pain in the
lower back region (Mahato 2010: 911).

Entheseal changes

Apart from the changes associated with
DDH, entheseal changes, primarily on the
upper extremities, were also observed, while
entheses on the lower extremities were much
more gracile. In addition to robusticity, enthe-
sopathies were evident on m. triceps brachii,
m. deltoideus, m. pectoralis major, m. brachi-
oradialis, m. biceps brachii, m. supinator, and
m. infraspinatus (Tab. 2). The bilateral natu-
re of these changes suggests that both arms
experienced similar physical stress, making it
impossible to differentiate a dominant hand.
The muscles exhibiting entheseal changes are
most commonly involved in adduction (m. pec-
toralis major), abduction (m. deltoideus), late-
ral rotation (m. infraspinatus, m. teres minor),
flexion (m. biceps brachii, m. deltoideus), and
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taciju (m. infraspinatus, m. teres minor), fleksi-
ju (m. biceps brachii, m. deltoideus) i eksten-
ziju (m. triceps brachii, m. deltoideus) ruke te
fleksiju (m. brachioradialis, m. pronator teres) i
ekstenziju (m. triceps brachii) lakta kao i supi-
naciju podlaktice (m. supinator) (Paulsen, Wa-
schake 2011: 160-185). Ovi se misici i pokreti
mogu povezati s nizom aktivnosti, izmedu osta-
log s koriStenjem Staka ili nekog pomagala za
hod. Kiinsel i suradnici (1992), Kiinsel i Goggel
(1993) te Belcastro i Mariotti (2000) objavili su
detaljan opis entezalnih promjena uocenih na
gornjim ekstremitetima koje su autori povezali s
koriStenjem Staka. Kao repetitivhe pokrete koji
se koriste prilikom koriStenja Stake autoriizdva-
jaju adukciju ramena i podlaktice, supinaciju te
lateralnu i medijalnu rotaciju nadlaktice kao i
fleksiju i ekstenziju lakta (Kiinsel et al. 1992:
112-114; Kiinsel, Goggel 1993: 161-162; Belca-
stro, Mariotti 2000: 536). Prilikom koriStenja
Staka, lateralna i medijalna rotacije te adukci-
ja nadlaktice su potrebne kako bi osoba za-
mahnula Stakama ispred sebe (Kiinsel, Géggel
1993: 163); lakat je u fleksiji tijekom podizanja
Stake (Kiinsel et al. 1992: 114), a podlaktica je u
supinaciji dok se tijelo pomi¢e prema naprijed
(Kiinsel et al. 1992: 116). Na kosturu svecéenika
iz srednjovjekovne bolnice svetog Egidija u sje-
vernom Yorkshireu koji je bolovao od unilate-
ralnog poskliza glave bedrene kosti, autori su
na kostima podlaktice i Saka® uodili entezal-
ne promjene. Promjene su uo¢ene na desnoj
pal¢anoj i lakatnoj kosti, na hvatiStima za m. bi-
ceps brachiiim. brachialis, auoc¢enajeirazvije-
na straznja kvrzica (tuberculum dorsale) na di-
stalnom dijelu pal¢ane kosti (Kiinsel et al. 1992:
112-116). Na kosturu muskarca pronadenog na
groblju srednjovjekovne bolnice svetog Jakova
i Marije Magdalene u Chicesteru (West Sussex,
UK) koji je bolovao od lepre, na kostima desne
ruke i zgloba ramena uocene entezalne promje-
ne. Promjene su vidljive na lopatici (m. teres
minor, m. triceps brachii), klju¢noj kosti (m.
pectoralis major, m. subclavicularis, ligamen-
tum costoclaviculare), nadlakti¢noj kosti (m.
deltoideus, te na hvatistima misi¢a pregibaca i
opruzaca na distalnom dijelu nadlakti¢ne kosti)
te na lakatnoj (margo intraosseus ulnae i m. su-
pinator) i pal¢anoj kosti (m. bicpes brachii, m.
pronator teres, m. pronator quadratus) (Kiin-
sel, Goggel 1993: 159-163). Belcastro i Mariotti

5 Nazalost nadlaktice i kosti ramenog zgloba nisu pronadene (Kiinsel et al.
1992: 112).
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extension (m. triceps brachii, m. deltoideus) of
the arm; flexion (m. brachioradialis, m. prona-
tor teres) and extension (m. triceps brachii) of
the elbow; and supination (m. supinator) of the
forearm (Paulsen, Waschake 2011: 160-185).
These movements and muscles can be associa-
ted with various activities, one of which could
be the use of crutches or other walking aids.
Kinsel et al. (1992), Klinsel and Goggel (1993),
and Belcastro and Mariotti (2000) have provi-
ded detailed descriptions of entheseal changes
on the upper extremities which they associate
with crutch use. Repetitive movements involved
in crutch use include shoulder adduction, hu-
meral adduction, supination, lateral and medial
rotation, as well as elbow flexion and extensi-
on (Klnsel et al. 1992: 112-114; Kunsel, Goggel
1993: 161-162; Belcastro, Mariotti 2000: 536).
During crutch use, lateral and medial rotation,
along with adduction, of the forearm occur when
the person swings the crutch forward in front of
the body (Kunsel, Goggel 1993: 163); the elbow
is flexed when lifting the crutch off the ground
(Kinsel et al. 1992: 114), and the forearm is su-
pinated when the body moves forward (Kiinsel
etal. 1992:116). On the skeleton of a priest from
the medieval St Giles’' Hospital in northern Yor-
kshire, who suffered from a unilateral case of
the slipped proximal femoral epiphysis, the aut-
hors observed entheseal changes on the bones
of the forearm and hand.® These include chan-
ges on the right ulna and radius, at the enthe-
ses for the m. biceps brachii and m. brachialis,
as well as an overdeveloped tuberculum dorsa-
le on the distal end of the radius (Klnsel et al.
1992: 112-116). Similarly, on the male skeleton
affected by leprosy from the cemetery of the
medieval hospital of Sts. James and Mary Mag-
dalene in Chichester (West Sussex, UK), enthe-
seal changes were observed on the right sho-
ulder and arm. These changes were visible on
the scapula (m. teres minor, m. triceps brachii),
clavicula (m. pectoralis major, m. subclavicu-
laris, ligamentum costoclaviculare), humerus
(m. deltoideus, and the enthesis for the flexor
and extensor muscles on the distal end of the
humerus), and on the ulnae (margo intraosseus
ulnae and m. supinator) and radius (m. biceps
brachii, m. pronator teres, m. pronator quadra-
tus) (Kinsel, Goggel 1993: 159-163). When
describing changes on a male skeleton from

5 Unfortunately, the bones of the shoulder region and humera were not found
(Kiinsel et al. 1992:112).
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(2000) su na primjeru muskarca pronadenog u
rimskoj nekropoli Casalecchio di Reno u Boloniji
izdvojili m. teres minor, m. infraspinatosus, m.
triceps brachii, m. anconeus, m. deltoideus
i m. pectoralis major na Cijim se hvatistima
pojavljuju promjene koje upucuju na njihovo
pretjerano koristenje uzrokovano korisStenjem
Staka (Belcastro, Mariotti 2000: 536). U no-
vijoj literaturi, Van Kant (2018) je entezalne
promjene uocene na desnoj nadlakti¢noj ko-
sti (m. pectoralis major, m. deltoideus) i lijevoj
kljuénoj kosti (ligamentum costoclaviculare)
mlade Zene iz kasnosrednjovjekovne ruralne
zajednice s lokaliteta Mooresl u Belgiji Ciji je
desna noga bila amputirana takoder povezala
s koristenjem Staka. Ako promotrimo entezalne
promjene zabiljeZene na kostima ruku i rame-
nog zgloba uocéene na kosturu iz groba 16 (tab.
2), te uzmemo u obzir i RPK koji je mogao utje-
cati na nesmetano kretanje osobe, one mogu
sugerirati da je pokojnik iz groba 16 za hodanje
koristio Stake ili neko drugo pomagalo za hod.
Nazalost, ovo ostaje tek samo pretpostavka.
Osim entezalnih promjena, Kiinsel i suradnici
(1992) i Kiinsel i Goggel (1993) su na kostur-
nim ostacima uodili i degenerativhe promjene
na karpalnim i metakrpalnim kostima koje su
rezultat fleksije metakarpalnih kostiju i suge-
riraju jak stisak, kao i degenerativne promjene
na podrucju ramena, lakta i zapesc¢a kao rezul-
tat mehanickog stresaizazvanog optere¢enjem
koje bi odgovaralo koristenju Staka. Slicne su
promjene uodili i Belcastro i Mariotti (2000).
Na pokojniku iz groba 16 takve promjene nisu
uocene, no treba napomenuti kako su gore na-
vedeni primjeri pripadaju starijim osobama®,
dok je pokojnik iz groba 16 ipak neSto mladi te
ako je Stake ili neku vrstu pomagala za hod ko-
ristio samo dio Zivota (kasnije u Zivotu kada su
se razvile degenerativne promjene povezane s
RPK-om te je poceo osjecati bol) nije nuzno da
bi razvio ovakve degenerativne promjene. Osim
degenerativnih promjena, moderna istrazivanja
takoder povezujuiprijelom zamora na lateralnoj
strani lopatice s koriStenjem pomagala za hod
(Darton 2010: 119) medutim ovakva promjena
nije uocena na lopaticama pokojnika iz groba
16. U paleopatoloskoj literaturi slué¢ajevi RPK

Za muskaraca iz srednjovjekovne bolnice svetog Egidija (sjeverni York-
shire) nije specificirana starost, no opisan je kao ,jako star u trenutku
smrti” (Klnsel et al. 1992: 110); muskarac iz bolnice svetog Jakova i
Marije Magdalene u Chichesteru je imao najmanje 45 godina u trenutku
smrti (Kiinsel, Goggel 1993: 154); muskarac iz rimske nekropole Casalec-
cio di Reno u Bolonji opisan je kao ,stariji muskarac” (Belcastro, Mariotti
2000: 530).
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the Roman necropolis of Casalecchio di Reno in
Bologna (ltaly), Belcastro and Mariotti (2000)
highlighted muscles m. teres minor, m. infras-
pinatosus, m. triceps brachii, m. anconeus, m.
deltoideus, and m. pectoralis major, whose
attachment sites exhibit changes suggestive of
their overuse due to crutch use (Belcastro, Ma-
riotti 2000: 536). In more recent publications,
Van Kant (2018) proposed that the entheseal
changes observed on the right humerus (m.
pectoralis major, m. deltoideus) and left clavi-
cula (ligamentum costoclaviculare) of a young
female from the late medieval rural community
at the Mooresl site in Belgium, whose right leg
was amputated, were indicative of crutch use.
Looking at the entheseal changes on the upper
extremities observed on the skeleton from gra-
ve 16 (Tab. 2), and considering the DDH which
could have influenced the individual's move-
ment and gait, it is possible that these changes
are related to the use of crutches or some other
walking aid. However, this remains speculative.
In addition to entheseal changes, Klinsel et al.
(1992) and Kinsel and Goggel (1993) observed
degenerative changes on carpal and metacar-
pal bones resulting from the flexion suggestive
of a tight grip, as well as degenerative chan-
ges on the shoulders, elbows and wrists cau-
sed by mechanical stress from crutch use. Si-
milar changes were observed by Belcastro and
Mariotti (2000). While degenerative changes
on these skeletal elements were not observed
on the skeleton from grave 16, it is important
to note that those other individuals were older
than the person from grave 16%, and if he used
crutches later in his life, after the development
of degenerative changes related to DDH and
the onset of pain, it is not strictly necessary for
him to have also developed degenerative chan-
ges related to crutch use. In addition to dege-
nerative changes, modern research mentions
a stress fracture on the lateral aspect of the
scapula in connection with crutch use (Darton
2010: 119), but no such fractures were noted on
the skeleton from grave 16. In the palaeopatho-
logical literature, cases of DDH and associated
crutch use are not well-documented. However,
Voegt et al. (2023: 30-31) observed enthese-

6 Although the exact age at death was not specified, a male from St Giles’
Hospital in Yorkshire was described as “probably quite old at his death”
(Klnsel et al. 1992: 110); a male from the Hospital of Sts. James and Mary
Magdalen in Chichester was at least 45 years old at the time of his death
(Klnsel, Goggel 1993: 154); a male from the necropolis of Casalecchio di
Reno in Bologna was described as an ,aged male skeleton” (Belcastro,
Mariotti 2000: 530).
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koji se dovode uvezu s koriStenjem Staka ili
nekog drugog pomagala za hod nisu podrob-
no opisani. Voegt i suradnici (2023: 30-31)
su uodili entezalne promjene na kostima ruku
kod muskarca iz Juzne Afrike koji je bolovao
od RPK te isticu mogucénost kako su osobi bi-
le potrebne Stake ili neka vrsta pomagala za
hod, no zakljuduju kako entezalne promjene
na kostima ukazuju kako je osoba za Zivota bi-
la aktivna unato¢ invalidnosti. Nadalje, Caffell
i Holst (2010: 8-9) su na kosturnim ostacima
Zene pronadene na lokalitetu Crkva sv. Mihae-
la i Lovre u Fewstonu u sjevernom Yorkshireu,
Ciji je desni kuk bio dislociran, uodili izraZzene
entezalne promjene na kostima obje ruke,
zgloba ramena i lijeve noge na temelju kojih su
predloZili mogucénost kako je Zena za Zivota ko-
ristila Stake. NaZalost, autorice nisu izdvojile
miSi¢e na Cijim su entezama promjene uocéene
niti su entezalne promjene opisane.

Utjecaj na svakodnevni zZivot

O povijestiNovske nhamnije punotogapoznato
prije dolaska Osmanlija u 16. stolje¢u (Markovi¢
2002). Podruéje danasnjeg grada Novske u
srednjem vijeku pripadalo je juznom dijelu veli-
kog posjeda Svetacje, koji je obuhvacao prostor
od pakrackog prostora na sjeveru, rijeke Save
na jugu, Lipovljana i Kraljeve Velike na zapadu
te granice Brodsko-posavske Zupanije naistoku
(Markovi¢ 2002: 539). Ovim je prostorom u raz-
vijenom i kasnom srednjem vijeku gospodarila
plemié¢ka obitelj Tiboldoviéa-Svetadki (Skiljan
2007: 129). Kao i ostatak Slavonije, i ovo je
podrucje u tom periodu bilo relativno gusto na-
seljeno seljacima koji su bili podanici velikasa
ili crkve s obavezom davanja dijela dohodaka,
isprva u obliku naturalnih davanja, a kasnije i
u novcu (Skiljan 2007: 122-123). Utvrde koje
su se nalazile u njihovom posjedu, pa i crkva
sv. Luke Evandeliste predstavljali su politicke,
vojne i duhovne centre karakteristi¢ne za ono-
dobno feudalno uredenje. Osim njih, na Sirem
su podrucju zabiljezeni i ostaci manjih naselja
ruralnog karaktera, koji su najvjerojatnije, kao
i ostatak Slavonije u to doba, bili dominantno
orijentirani na poljoprivrednu proizvodnju
(Drnié¢, Zori¢ 2021: 17). U tom kontekstu, poja-
va zaraslog oblika cribrae orbitaliae u desnoj
orbiti te linearne hipoplazije zubne cakline na
ocnjaku donje Celjusti kod pokojnika iz groba 16
svjedoCi o loSijem zdravstvenom stanju u vri-
jeme djetinjstva te se uklapa u sliku o Zivotu u

168

al changes on the upper extremities of a male
from South Africa affected by DDH and sugge-
sted the possibility of crutch or other walking
aid use, but concluded that the individual was
fairly active during their lifetime despite the
disability. Moreover, Caffell and Holst (2010:
8-9) observed entheseal changes on both
arms, shoulders, and bones of the left leg of a
female skeleton from the Church of St. Micha-
el and Lawrence in Fewston (North Yorkshire),
who suffered from unilateral hip dislocation.
They suggested that the female used crutches
during her life. Unfortunately, the authors did
not specify which entheses were affected, nor
did they describe the exact changes observed
on them.

Impact on daily life

Unfortunately, little is known about the hi-
story of Novska prior to the arrival of the Otto-
man Empire in the 16™ century (Markovi¢ 2002).
In the medieval period, the area of modern-day
Novska belonged to the southern part of the
SvetaCje estate, which encompassed the area
from Pakrac and the surrounding region in the
north to the River Sava in the south and from
Lipovljan and Kraljeva Velika in the west to the
border of the Brod-Posavina County in the east
(Markovi¢ 2002: 539). In the High and Late
Middle Ages, this area was under the admini-
stration of the Tibaldovi¢-Svetacki noble family
(Skiljan 2007: 129). Like the rest of Slavonia,
this region was densely populated by rural
communities under the jurisdiction of local no-
ble families or the Church. These communities
were obligated to contribute a portion of their
income, initially as payment in kind and later in
money (Skiljan 2007: 122-123). The forts wit-
hin their estates, as well as the Church of St.
Luke the Evangelist, represented the political,
military, and spiritual centres characteristic of
the feudal society of that time. In addition to
the forts, remains of smaller, rural villages were
also found in the wider area. Like the rest of
Slavonia at that time, these villages were pri-
marily agricultural (Drni¢, Zori¢ 2021: 17). Gi-
ven this context, healed cribra orbitalia on the
right orbit and linear enamel hypoplasia on the
mandibular canine, observed on the remains
from grave 16, attest to poor childhood health
which is consistent with similar findings from
medieval communities in continental Croatia.
Both changes are well-documented in medieval
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kontinentalnoj Hrvatskoj u razdoblju srednjega
vijeka. Obje su promjene dobro dokumentirane
u srednjovjekovnim populacijama kontinen-
talne Hrvatske (Novak et al. 2009; Novak, Bedi¢
2011; Krznar, Hajdu 2020), a ukazuju na periode
fizioloSkog stresa u vrijeme djetinjstva koji su
modgli biti izazvani razli¢itim faktorima, kao Sto
su nehigijenski uvjeti zivota, neadekvatna pre-
hrana, parazitizam i druga gastrointestinalna
oboljenja, a generalno loSe zdravstveno stanje
u vrijeme djetinjstva karakteristi¢no je za sred-
njovjekovne zajednice kontinentalne Hrvatske
(Krznar, Hajdu 2020: 182). U takvom drustvu,
primarno orijentiranom na poljoprivredu, po-
kojnik iz groba 16, s visokim stupnjem RPK si-
gurno je bio u odredenoj mjeri bio ograni¢enu
obavljanju svakodnevnih aktivnosti. Cak i ako
je bio u odredenoj mjeri funkcionalan, sigurno
nije mogao samostalno i nesmetano sudjelovati
u obavljanju svih svakodnevnih aktivnosti, po-
gotovo ako su one ukljucivale tezak fizicki rad,
nosSenje tereta ili dugotrajno stajanje i hodanje.
Slicne su zakljuCke predstavili i drugi autori
opisujuci slu¢ajeve RPK u arheoloskim popula-
cijama. buki¢ i suradnici (2021: 78) zakljucuju
kako muskarac pronaden u nekropoli u Velebitu
u sjevernoj Srbiji koja datira iz 2. i 3. stoljeca
vjerojatno bio ograni¢en u obavljanju svakod-
nevnih aktivnosti koje su ukljucivale bavljenje
poljoprivredom, lov ili ratovanje, te da mu je bi-
la potrebna pomo¢ zajednice u svakodnevnhom
zivotu. Mozda blizi primjeri dolazi novovjeko-
vnog sela Bobald u Transilvaniji. Eng i suradnici
(2009: 30) navode kako su dvije Zene s RPK-
om vjerojatno bile ograni¢ene u sudjelovanju u
svakodnevnim aktivhostima, radovima u poljo-
privredi i sto¢arstvu te navode kako je bilo koje
tjelesno oboljenje, pa tako i RPK, moglo nega-
tivno odraziti ne samo na njihov Zivot, ve¢ i na
egzistenciju i zivot njihovih obitelji.

ZAKLJUCAK

Razvojni poremecaj kuka jedna je od ¢escih
poremecaja koja se danas relativno lagano dija-
gnosticira i ispravlja ve¢ u najranijoj dobi. Sve-
jedno, ovaj se poremecaj rijetko biljezi u arhe-
oloskim populacijama. Jedini dosad objavljeni
mogucéi primjer s prostora danasnje Hrvatske
evidentiran je relativno nedavno, u novovjekov-
noj populaciji u Dakovu (Krileti¢ et al. 2023),
dok je drugi predstavljen u ovome radu.

Rije¢ je o kosturu odrasle osobe, vjerojatno
muskarca, iz kasnog srednjeg vijeka s lokaliteta
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populations in the region (Novak et al. 2009;
Novak, Bedi¢ 2011; Krznar, Hajdu 2020). They
suggest periods of physiological stress during
childhood caused by various factors and the-
ir combinations, including unhygienic living
conditions, inadequate nutrition, parasitic and
other gastrointestinal diseases, and generally
poor health conditions, which are characteristic
of medieval communities in continental Croatia
(Krznar, Hajdu 2020: 182). In a primarily agri-
cultural community, an individual with advan-
ced DDH, such as the one from the grave 16,
would certainly have been limited in performing
everyday activities, especially those involving
physical labour, load-carrying, or prolonged
walking or standing. Similar conclusions have
been drawn by other authors researching cases
of DDH in archaeological populations. Buki¢ et
al. (2021: 78) suggested that a male found in the
necropolis of Velebit in northern Serbia, dated
to the 2" and 3™ centuries, would likely have
been limited in his ability to perform everyday
activities, especially agricultural activities,
hunting, or warfare, and would have needed the
assistance of the community in his daily life. A
much closer example comes from the early mo-
dern period village of Bobald in Transylvania.
Eng et al. (2009: 30) stated that two females
diagnosed with DDH were probably limited in
their ability to participate in everyday activities,
agricultural work, and husbandry. They argued
that any kind of physical impediment, including
DDH, would not only have reflected poorly on
the affected individuals but also on the lives
and livelihoods of their families.

CONCLUSION

Developmental dysplasia of the hip is a relati-
vely common disorder that is easily recognised
and treated in the modern world. Nevertheless,
this disorder is rare in archaeological populati-
ons. The only other possible case of this disor-
der from the territory of present-day Croatia is
reported relatively recently, in the early modern
population of BDakovo (Krileti¢ et al. 2023). The
case presented in this paper is the second such
case.

The presented case involves an adult skele-
ton, probably male, dating from the late medi-
eval period, from the site of the Church of St.
Luke the Evangelist in Novska. Based on the
pathological changes observed on the skele-
tal remains, we concluded that the individual
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crkva sv. Luke Evandeliste u Novskoj. Na teme-
lju patoloSkih promjena uo€enim na kosturnim
ostacima, mozemo zakljuéiti kako je pokojnik
iz groba 16 bolovao od razvojnog poremecaja
kuka koji je rezultirao dislokacijom oba zglo-
ba kuka. Degenerativhe promjene uocene u
oba laZzna acetabula, zajedno s lumbalizacijom
evidentiranom na podrucju lumboskralne kra-
lieZnice sugeriraju da je tijekom Zivota €ovjek
osjec¢ao odredeni stupanj boli uzorkovane ovim
poremecajem, koji je takoder oteZavao njegovo
nesmetano kretanje te obavljanje svakodnev-
nih aktivnosti. S obzirom da je podrucje Novske
i njezine okolice u kasnom srednjem vijeku bilo
ruralnog karaktera Cije se stanovniStvo pretezi-
to bavilo poljoprivredom, ovaj poremecaj i nje-
govi simptomi su uvelike mogli utjecati i otezZati
zivot pokojnika iz groba 16. Nadalje, entezalne
promjene na kostima ramenog zgloba i ruku
sugeriraju kako je pokojnik iz groba 16 za zZivo-
ta ipak bio aktivan, te u kombinaciji s RPK-om,
otvaraju mogucénost da su navedene promjene
uzrokovane koristenjem Staka ili nekog drugog
pomagala za hod, no nazalost tu pretpostav-
ku na temelju bioarheoloSke analize trenutno
nismo u moguénosti sa sigurnoSéu potvrditi.
Ova studija slu¢aja kostura iz groba 16 donosi
rekonstrukciju ¢ovjekova Zivota te pruzZa nova
saznanja o zivotu u srednjovjekovnoj Novskoj i
njezinoj okolici, periodu o kojemu imamo malo
informacija iz arheoloskih i povijesnih izvora.
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Ovaj je rad financirala Hrvatska zaklada za
znanost projektom Razvoj i naslijede viteskih
redova u Hrvatskoj (milOrd) (HRZZ, 1P-2019-
04-5513).
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suffered from DDH, resulting in the disloca-
tion of both hip joints. Degenerative changes
observed on both false acetabula, along with
transitional vertebrae noted in the lumbosa-
cral region, suggest that the individual expe-
rienced some degree of pain during his lifeti-
me, caused by this disorder, which also made
it difficult for him to move freely and perform
his daily activities. Given that Novska and its
surroundings were rural areas in the Middle
Ages, primarily focused on agriculture, this dis-
order and its associated symptoms would have
greatly affected the individual buried in grave
16, making their life more difficult. Moreover,
entheseal changes observed on the shoulders
and arms of the deceased suggest that he was
active during his lifetime. In conjunction with
DDH, this raises the possibility that the obser-
ved changes were caused by crutch use, but
unfortunately, this assumption is difficult to
verify through bioarchaeological analysis. This
case study of the skeleton from grave 16 provi-
des a reconstruction of the individual’s life and
offers new insights into life in medieval Novska
and its surroundings, a period about which we
have limited information from archaeological
and historical sources.

Acknowledgement

This work was supported by the Croatian Sci-
ence Foundation under the project Development
and Heritage of the Military Orders in Croatia (mi-
I0rd) (HRZZ, IP-2019-04-5513).

Prijevod Translation
PORIN SCUKANEC REZNICEK, TEAKOKOTOVIC
Lektura Proofreading MARKO MARAS



TEA KOKOTOVIC, DEVELOPMENTAL DYSPLASIA OF THE HIP: AN EXAMPLE FROM LATE MEDIEVAL NOVSKA, PRIL. INST. ARHEOL. ZAGREBU, 41/2/2024, P. 145-174

INTERNETSKI IZVORI INTERNET SOURCES

Datawrapper — Datawrapper GmbH, www.datawrapper.de

OpenStreetMap — Open StreetMap Foundation (OSMF),
www.openstreetmap.org/copyright

LITERATURA BIBLIOGRAPHY

Agnew, A. M., Justus, H. M. 2013, Developmental
dysplasia of the hip in a child from medieval Poland, in:
40" Annual North American Meeting, Knoxville, Tenne-
ssee, April 9-10, 2013, (s.ed.), book of abstracts, Pa-
leopathology Newsletter Supplement, Paleopathology
Association, s.l., 25.

AlQahtani, S. J., Hector, M. P., Liversidge, H. M. 2010,
Brier Communication: The London atlas of human tooth
development and eruption, American Journal of Physical
Anthropology, Vol. 142(3), 481-490.
https://doi.org/10.1002/ajpa.21258

Arnaud, G., Arnaud, S. 1975, Luxation congénitale
bilatérale de la hanche et manifestations d'hyperostose
porotique sur un squelette d'époque paléo-chrétienne,
Bulletins et Mémoires de la Société d’Anthropologie de
Paris, Vol. 2-4, 307-326.

Aufderheide, A. C., Rodriguez-Martin, C. 1998, The
Cambridge Encyclopedia of Human Paleopathology,
Cambridge University Press, Cambridge.

Ausel, E. 2016, Down but not out: a probable case of
congenital hip dysplasia in the late prehistoric Native
American community, in: 43¢ Annual North American
Meeting, Atlanta, Georgia, April 12t"-13t, 2016, book of
abstracts, Paleopathology Association Scientific Pro-
gram, 33.

Belaj, J., Stingl, S. 2019, O arheoloskim istrazivanjima
crkve sv. Luke Evandeliste u Novskoj 2018. godine, An-
nales Instituti Archaeologici, Vol. XV, 75-99.

Belaj, J., Stingl, S. 2021, Otkrivanje novljanskih
tajni: prikaz arheoloskih istrazivanja crkve sv. Luke
Evandeliste, in: ArheoloSka bastina novljanskog kraja,
2. proSireno izdanje, Drni¢ I. (ed.), Arheoloski muzej
u Zagrebu, Puc¢ko otvoreno uciliSte Novska, Zagreb —
Novska, 29-38.

Belcastro, M. G., Mariotti, V. 2000, Morphological and
Biomechanical Analysis of a Skeleton from Roman Im-
perial Necropolis of Casalecchio di Reno (Bologna, Italy,
II-1ll c. A. D.). A Possible Case of Crutch Use, Collegium
Anthropologicum, Vol. 24(2), 529-539.

Berthon, W. 2019, Bioarchaeological analysis of the mo-
unted archers from the Hungarian Conquest period (10"
century): Horse riding and activity-related skeletal chan-
ges, Unpublished PhD Thesis, Université Paris sciences
et lettres, Paris; Szegedi Tudomanyegyetem, Szeged.

Blatt, S. H. 2015, To Swaddle, or Not to Swaddle? Pa-
leoepidemiology of Developmental Dysplasia of the Hip
and the Swaddling Dilemma Among the Indigenous Po-
pulations of North America, American Journal of Human
Biology, Vol. 27(1), 116-128.
https://doi.org/10.1002/ajhb.22622

171

Blondiaux, J., Millot, F. 1991, Dislocation of the hip:
Discussion of eleven cases from mediaeval France, In-
ternational Journal of Osteoarchaeology, Vol. 1(3-4),
203-207. https://doi.org/10.1002/0a.1390010311

Brooks, S., Suchey, J. M. 1990, Skeletal age deter-
mination based on the Os Pubis: A comparison of the
Acsadi-Nemeskéri and Suchey-Brooks methods, Human
Evolution, Vol. 5(3), 227-238.
https://doi.org/10.1007/BF02437238

Buckwalter, J., Westerlind, B., Karam, M. 2015,
Asymmetric Bilateral Hip Dislocations: A Case Report
and Historical Review of the Literature, The lowa Ortho-
paedic Journal, Vol. 35, 70-91.

Buikstra, J. E. 2010, Paleopathology: A Contemporary
Perspective, in: A Companion to Biological Anthropo-
logy, Larsen C. S. (ed.), Wiley-Blackwell, Oxford, 395-
411. https://doi.org/10.1002/9781444320039.ch22

Buikstra, J. E., Ubelaker, D. 1994, Standards for data
collection from human skeletal remains, Arkansas Ar-
chaeological Survey, Fayetteville, Arkansas.

Caffell, A. C., Holst, M. 2010, Osteological Analysis,
The Church of Saint Michael and Saint Lawrence,
Fewston, York Osteoarchaeology Ltd, York.
https://doi.org/10.5284/1025701

Cableaux, M. S. 1997, Congenital dislocation of the hip
in the prehistoric northeast, Bulletin of the New York
Academy of Medicine, Vol. 53(4), 338-346.

Chan, A., McCaul, K. A., Cundy, P. J., Haan, E. A,
Byron-Scott, R. 1997, Perinatal risk factors for de-
velopmental dysplasia of the hip, Archives of Disease
in Childhood — Fetal and Neonatal Edition, Vol. 76 (2),
94-100. https://doi.org/10.1136/fn.76.2.f94

Costa Junqueira, M. A., Llagostera Martinez, A. 1994,
Coyo 3: Momentos finales del Periodo Medio en San Pe-
dro de Atacama, Estudios Atacamenos, Vol. 11, 73-107.
https://doi.org/10.22199/S07181043.1994.0011.00005

Darton, Y. 2010, Scapular Stress Fracture: A Palaeopat-
hological Case Consistent with Crutch Use, International
Journal of Osteoarchaeology, Vol. 20(1), 113-121.
https://doi.org/10.1002/0a.1002

Dawes, J. D., Magilton, J. R. 1980, The Cemetery of St
Helen-on-the-Walls, Aldwark, The Medieval Cemeteri-
es, The Archaeology of York, The Medieval Cemeteries
12(1), Council for British Archaeology for York Archaeo-
logical Trust, York.

Demo, Z. 2007, Opatovina. Tragovi povijesti izgublje-
ne u sadasnjosti. Rezultati arheoloskih iskopavanja
pred crkvom svetog Franje u Zagrebu 2002. godine,
Arheolo$ki muzej u Zagrebu, Zagreb.

Dezateux, C., Rosendhal, K. 2007, Developmental
dysplasia of the hip, The Lancet, Vol. 369(9582), 1541-
1552. https://doi.org/10.1016/S0140-6736(07)60710-7

Drnié, 1., Zorié, J. 2021, Arheoloska bastina novljanskog
kraja, in: Arheoloska bastina novljanskog kraja, 2. prosi-
reno izdanje, Drni¢ I. (ed.), Arheoloski muzej u Zagrebu,
Pucko otvoreno uciliSte Novska, Zagreb — Novska, 9-18.
Papi¢, T., Bergovec, M. 2010, O razvojnom poremecaju
kuka opcéenito, in: Razvojni poremedaj kuka, Delimar D.
(ed.), Klini¢ki bolni¢ki centar Zagreb, Zagreb, 15-30.



TEA KOKOTOVIC, RAZVOJNI POREMECAJ KUKA: PRIMJER 1Z KASNOSREDNJOVJEKOVNE NOVSKE, PRIL. INST. ARHEOL. ZAGREBU, 41/2/2024, STR. 145-174

Puki¢, K., Milenkovié, P., Pavlovié¢, T., Nestorovic,

D., Ramadanski, R., Puri¢, M. 2021, The case of hip
dysplasia of an adult from the Roman Period site of Vele-
bit (Serbia), Journal of Bioanthropology, Vol. 1, 73-80.

Eng, J. T., Sz6cs, P., Hagen, C. 2009, Developmental
Dysplasia of the Hip in a Post-Medieval Transylvanian
Population: Case study and Diagnosis, Paleopathology
Newsletter, Vol. 148, 25-32.

Forst, J., Forst, C., Forst, R., Heller, K.-D. 1997, Pat-
hogenetic relevance of the pregnancy hormone relaxin
to inborn hip instability, Archives of Orthopaedic and
Trauma Surgery, Vol. 116, 209-212.
https://doi.org/10.1007/bf00393711

Gilbert, B. M., McKern, T. W. 1973, A method for aging
the female Os pubis, American Journal of Physical Ant-
hropology, Vol. 38(1), 31-38. https://doi.org/10.1002/
ajpa.1330380109

Goodman, A. H., Rose, J. C. 1990, Assessment of
systemic physiological perturbations from dental ena-
mel hypoplasias and associated histological structures,
American Journal of Biological Anthropology: Supple-
ment American Journal of Physical Anthropology, Vol.
33(S11), 59-110.
https://doi.org/10.1002/ajpa.1330330506

Gowland, R. L., Western, A. G. 2012, Morbidity in the
Marshes: Using Spatial Epidemiology to Investigate Ske-
letal Evidence for Malaria in Anglo—Saxon England (AD
410-1050), American Journal of Physical Anthropology,
Vol. 147(2), 301-311. https://doi.org/10.1002/ajpa.21648

Griffeth, M. T., Dailey, R. A., Ofner, S. 1997, Bilate-
ral spontaneous subperiosteal hematoma of the or-

bits: a case report, The Archives of Ophthalmology,

Vol. 115(5), 679-680. https://doi.org/10.1001/archo-
pht.1997.01100150681026

Hengen, O. P. 1971, Cribra Orbitalia: Pathogenesis and
Probable Aetiology, Homo, Vol. 22, 57 75.

Hefti, F., Brunner, R., Hasler, C. C., Jundt, G. 2007,
Pediatric Orthopedics in Practice, Springer, Berlin — Hei-
delberg. https://doi.org/10.1007/978-3-540-69964-4

Jaffe, H. L. 1972, Metabolic, Degenerative, and In-
flammatory Diseases of Bones and Joints, Lea and Febi-
ger, Philadelphia.

Katzmarzyk, C., Schats, R. 2011, Conflicting Pelvic
Morphology in a Pathological Late Medieval Skeleton
from the Netherlands, poster presentation, The Missing,
British Association for Human Identification (BAHID)
Conference, 9™ -10™ April, 2011, Manchester, United
Kingdom.

Kingsley, P. C., Olmsted, K. L. 1948, A study to deter-
mine the angle of anteversion of the neck of the femur,
The Journal of Bone and Joint Surgery. American Volu-
me, Vol. 30(3), 745-751.

Klales, A. R. (ed.) 2020, Sex estimation of the human
skeleton. History, methods, and Emerging Techniques,
Academic Press, London.
https://doi.org/10.1016/C2017-0-03550-4

Krileti¢, B., IvanuSec, D., Cari¢, M., Novak, M. 2023,
The usual suspects: deciphering the epidemiology, va-
riation of injuries and lifestyle in Late Medieval [ Early
Modern population from Dakovo, Arheoloski radovi i ra-
sprave, Vol. 22, 211-234.
https://dx.doi.org/10.21857/9e31lhzg8m

172

Krznar, S., Hajdu, T. 2020, Kasnosrednjovjekovna i
ranonovovjekovna populacija iz lvankova, isto¢na Hr-
vatska: rezultati (bio)arheoloSke analize / Late medieval/
early modern population from Ivankovo, eastern Croatia:
the results of the (bio)archaeological analysis, Prilozi
Instituta za arheologiju u Zagrebu, Vol. 37, 165-194.
https://doi.org/10.33254/piaz.37.6

Kiinsel, C. J., Chundun, Z. C., Cardwell, P. 1992,
Slipped proximal femoral epiphysis in a priest from the
medieval period, International Journal of Osteoarchaeo-
logy, Vol. 2(2), 109-119.
https://doi.org/10.1002/0a.1390020203

Kiinsel, C. J., Goggel, S. 1993, A Cripple from the
Medieval Hospital of Sts James and Mary Magdalen,
Chichester, International Journal of Osteoarchaeology,
Vol. 3(3), 155-165.
https://doi.org/10.1002/0a.1390030302

Larsen, C. S., Walker, P. L. 2010, Bioarchaeology: He-
alth, Lifestyle, and Society in Recent Human Evolution,
in: A Companion to Biological Anthropology, Larsen C. S.
(ed.), Wiley-Blackwell, Oxford, 379-394.
https://doi.org/10.1002/9781444320039.ch21

Loder, R. T., Skopelja, E. N. 2011, The Epidemiology
and Demographics of Hip Dysplasia, International Scho-
larly Research Notice, Vol. 2011, 238607.
https://doi.org/10.5402%2F2011%2F238607

Lovejoy, C. O., Meindl, R. S., Pryzbeck, T. R., Men-
sforth, R. P. 1985, Chronological metamorphosis of

the auricular surface of the ilium: A new method for the
determination of adult skeletal age at death, American
Journal of Physical Anthropology, Vol. 68, 15-28. https://
doi.org/10.1002/ajpa.1330680103

MacEwan, G. D. 1992, Epiphisiolisis de la cabeza femo-
ral, in: F. H. Netter, Sistema musculoesquéletico. Tra-
stornos del dessarollo, tumores, enfermedades reumati-
cas y reemplazamiento articular. Tomo 8.2A, Coleccion
Ciba de llustraciones Médicas, Salvat, Barcelona, 70-71.

Mafart, B., Kéfi, R., Béraud-Colomb, E. 2007, Palae-
opathological and Paleogenetic Study of 13 Cases of
Developmental Dysplasia of the Hip with Dislocation in a
Historical Population from Southern France, International
Journal of Osteoarchaeology, Vol. 17, 26-38.
https://doi.org/10.1002/0a.857

Mahan, S. T., Kasser, J. R. 2008, Does Swaddling In-
fluence Developmental Dysplasia of the Hip?, Pediatrics,
Vol. 121(1), 177-178.
https://doi.org/10.1542/peds.2007-1618

Mahato, N. K. 2010, Morphological traits in sacra asso-
ciated with complete and partial lumbarization of first
sacral segment, The Spine Journal, Vol. 10(10), 910-915.
https://doi.org/10.1016/j.spinee.2010.07.392

Manaster, B. J. 2016, Diagnostic Imaging: Musculoske-
letal: Non-Traumatic Disease, 2" edition, Elsevier, Phila-
delphia.

Marrioti, V., Facchini, F., Belcastro, M. G. 2004,
Enthesopathises — Proposal of a Standardized Scoring
Method and Applications, Collegium Anthropologicum,
Vol. 28(1), 145-159.

Marrioti, V., Facchini, F., Belcastro, M. G. 2007, The
Study of Enthesis: Proposal of the Standardised Scoring
Method for Twenty-Three Entheses of the Postcranial
Skeleton, Collegium Anthropologicum, Vol. 31(1), 291-
313.



TEA KOKOTOVIC, DEVELOPMENTAL DYSPLASIA OF THE HIP: AN EXAMPLE FROM LATE MEDIEVAL NOVSKA, PRIL. INST. ARHEOL. ZAGREBU, 41/2/2024, P. 145-174

Markovié¢, M. 2002, Slavonija. Povijest naselja i podrije-
tlo stanovnistva, Golden marketing, Zagreb.

Masnicova, S., Benus$, R. 2003, Developmental Ano-

malies in Skeletal Remains from the Great Moravia and
Middle Ages Cemeteries at Devin (Slovakia), Internati-

onal Journal of Osteoarchaeology, Vol. 13(5), 266-274.
https://doi.org/10.1002/0a.684

Meindl, R. S., Lovejoy, C. 0. 1985, Ectocranial suture
closure: A revised method for the determination of ske-
letal age at death based on the lateral-anterior sutures,
American Journal of Physical Anthropology, Vol. 68(1),
57-66. https://doi.org/10.1002/ajpa.1330680106

Mitchell, P. D., Redfern, R. C. 2007, The Prevalence of
Dislocation in Developmental Dysplasia of the Hip in Bri-
tain over the Past Thousand Years, Journal of Pediatric
Orthopaedics, Vol. 27(8), 890-892.
https://doi.org/10.1097/bpo.0b013e31815a6091

Mitchell, P. D., Redfern, R. C. 2008, Diagnostic Criteria
for Developmental Dislocation of the Hip in Human Ske-
letal Remains, International Journal of Osteoarchaeo-
logy, Vol. 18(1), 61-71. https://doi.org/10.1002/0a.919

Mitchell, P. D., Redfern, R. C. 2011, Brief Communi-
cation: Developmental Dysplasia of the Hip in Medieval
London, American Journal of Physical Anthropology, Vol.
144(3), 479-484. https://doi.org/10.1002/ajpa.21448

Moodie, R. L. 1923, Paleopathology. An Introduction to
the Study of Ancients Evidences of Disease, University
of lllinois Press, Urbana.

Novak, M., Slaus, M., Pasarié, M. 2009, Subadultni
stres u srednjovjekovnim i novovjekovnim populacijama
kontinentalne Hrvatske / Subadult Stress in the Medi-
eval and Early Modern Populations of Continental Cro-
atia, Prilozi Instituta za arheologiju u Zagrebu, Vol. 26,
247-270.

Novak, M., Bedié, Z. 2011, Bioarheologke karakteristike
srednjovjekovne populacije s nalaziSta Suhopolje - Klis-
kovac, in: Suhopolje — Kliskovac. Od mjestopisa do ar-
heoloske spoznaje, Tomigié¢ Z., Jelin&i¢ K. (eds.), Mono-
graphiae Instituti Archaeologici 4, Institut za arheologiju,
Zagreb,167-174.

O’'Donnell, L., Hill, E. C., Anderson Anderson, A.

S., Edgar, H. J. H. 2020, Cribra orbitalia and porotic
hyperostosis are associated with respiratory infections
in a contemporary mortality sample from New Mexico,
American Journal of Physical Anthropology, Vol. 173 (4),
721-733. https://doi.org/10.1002/ajpa.24131

Ortner, D. J., Puschar, W. G. 1985, /dentification of
Pathological Conditions in Human Skeletal Remains,
Smithsonian Institution Press, Washington D.C.

Paulsen, F., Waschke, J. 2011, Sobotta Atlas of Human
Anatomy. General Anatomy and Musculoskeletal System,
15t edition, Urban & Fischer, Munich.

Pavone, V., Chisari, E., Vescio, A., Lizzio, C., Sessa,
G., Testa, G. 2019, Aetiology of Legg- Calvé-Perthes
disease: a systematic review, World Journal of Orthope-
dics, Vol. 10(3), 145-165.
https://doi.org/10.5312/wjo.v10.i3.145

175

Petrella, E., Piciucchi, S., Feletti, F., Barone, D., Pi-
raccini, A., Minghetti, C., Gruppioni, G., Poletti, V.,
Bertocci, M., Traversari, M. 2016, CT Scan of Thir-
teen Natural Mummies Dating Back to the XVI-XVIII
Centuries: An Emerging Tool to Investigate Living Con-
ditions and Diseases in History, PLOS ONE, Vol. 11(6),
e0154349.
https://doi.org/10.1371%2Fjournal.pone.0154349

Pindborg, J. J. 1970, Pathology of Dental Hard Tissues,
Saunders, Philadelphia.

Plischuk, M., De Feo, M. E., Desantolo, B. 2018 Deve-
lopmental dysplasia of the hip in female adult individual:
Site Tres Cruces |, Salta, Argentina (Superior formative
period, 400-1000 AD), International Journal of Paleo-
pathology, Vol. 20, 108-113.
https://doi.org/10.1016/].ijpp.2017.08.003

Roberts, C., Manchester, K. 2010, The Archaeology of
Disease, 3 edition, The History Press, Gloucestershire.

Rogers, J., Waldron, T. 1995, A Field Guide to Joint
Disease in Archaeology, John Wiley & Sons Ltd, Chiche-
ster.

Rubinié, D., Gulan, G., Mikacevi¢, M., Ravli¢-Gulan,
J., Schnurrer-Luke-Vrbanié, T. 2003, Anteverzija vrata
femura, vrijednosti, mjerenje, najé¢escéi klini¢ki problem,
Medicina: glasilo Hrvatskoga lije¢ni¢koga zbora, Podruz-
nica Rijeka, Vol. 40, 118-121.

Salter, R. B. 1999, Textbook of Disorders and Injuries
of the Musculoskeletal System, 3™ edition, Lippincott
Williams & Wilkins, Philadelphia.

Saccheri, P., Travan, L. 2022, The limping nuns. Two
cases of hip dislocation in a medieval female monastery,
Italian Journal of Anatomy and Embryology, Vol. 126(1),
81-91. https://doi.org/10.36253/ijae-13633

Schats, R. 2021, Cribriotic lesions in archaeological hu-
man skeletal remains. Prevalence, co-occurrence, and
association in medieval and early modern Netherlands,
International Journal of Paleopathology, Vol. 35, 81-89.
https://doi.org/10.1016/j.ijpp.2021.10.003

Singh, S., Potturi, B. R. 1978, Greater sciatic notch
in sex determination, Journal of Anatomy, Vol. 125(3),
619-624.

Shapiro, F. 2001, Pediatric Orthopaedic Deformities:
Basic Science, Diagnosis and Treatment, Academic Pre-
ss, San Diego.

Shah, D. S., Zalawadia, D. A., Ruparelia, D. S., Patel,
D. S., Rathod, D. S. P., Patel, D. S. V. 2011, Morphome-
tric study of greater sciatic notch of dry human hip bone
in Gujarat region, National Journal of Integrated Resear-
ch in Medicine, Vol. 2(2), 27-30.
https://doi.org/10.70284/njirm.v2i2.1904

Smith, B. H. 1984, Patterns of molar wear in hunter-
gatherers and agriculturalists, American Journal of
Physical Anthropology, Vol. 63(1), 39-56.
https://doi.org/10.1002/ajpa.1330630107

Sudot-Szopinska, I., Kwiatkowska, B., Prochorec-
Sobieszek, M., Maslinski, W. 2015, Enthesopathies and
enthesitis. Part 1. Etiopathogenesis, Journal of Ultraso-
nography, Vol. 15(60), 72-84.
https://doi.org/10.15557%2FJoU.2015.0006



TEA KOKOTOVIC, RAZVOJNI POREMECAJ KUKA: PRIMJER 1Z KASNOSREDNJOVJEKOVNE NOVSKE, PRIL. INST. ARHEOL. ZAGREBU, 41/2/2024, STR. 145-174

Sun, J., Chhabra, A., Thakur, U., Vazquez, L., Xi, Y.,
Wells, J. 2021, The association of lumbosacral tran-
sitional vertebral anomalies with acetabular dysplasia
in adult patients with hip-spine syndrome, The Bone
& Joint Journal, Vol. 103-B(8), 1351-1357. https://doi.
org/10.1302/0301-620X.103B8.BJJ-2020-2481.R1

Slaus, M. 2006, Bioarheologija. Demografija, zdravlje,
trauma i prehrana starohrvatskih populacija, Skolska
knjiga, Zagreb.

Skiljan, F. 2007, Kratak osvrt na razdoblje razvijenog i
kasnog srednjeg vijeka i ranog novog vijeka na podrucju
stare Zupe Svetacje (Novska i okolina), Zbornik Moslavi-
ne, Vol. IX-X (2006-2007), 122-132.

Thomas, C. 2004, Life and Death in London’s East End:
2000 years of Spitalfields, Museum of London Archaeo-
logy Service, London.

Tripathy, S., Kumar, S. R., Dhatt, S., Goyal, T. 2010,
Legg-calve-perthes Disease: Current Concepts,
Webmed Central Orthopaedics, Vol. 1(11), WMC001173.

Van Kant, M. 2018, Surviving Amputations: A Case of a
Late-Medieval Femoral Amputation in the Rural Commu-
nity of Moorsel (Belgium), in: Trauma in Medieval Soci-
ety, Turner W. J., Lee C. (eds.), Brill, Leiden, 180-214.
https://doi.org/10.1163/9789004363786_010

Vasilcova, V., AlHarthi, M., AlAmri, N., Sagat, P., Bar-
tik, P., Jawadi, A. H., Zvonar, M. 2022, Developmental
Dysplasia of the Hip: Prevalence and Correlation with
Other Diagnoses in Physiotherapy Practice—A 5-Year
Retrospective Review, Children, Vol. 9(2), 247.
https://doi.org/10.3390/children9020247

Voegt, C., Gunston, G., Nortje, M., Sealy, J. C., He,
L., le Roux, P., Namayega, C., Gibbon, V. E. 2023,
Bilateral hip dysplasia in a South African male: A case
study from the 17-18th century, International Journal of
Paleopathology, Vol. 42, 27-33. https://doi.org/10.1016/].
ijpp.2023.07.002

Vrdoljak, O., Kolari¢, D., Vrdoljak, J. 2019, Razvojni
poremecaj kuka: prevencija i konzervativno lije¢enje
djeteta u dobi od prvog do Sestog mjeseca, Paediatria
Croatica, Vol. 63(2), 71-73.
https://doi.org/10.13112/PC.2019.11

Wakely, J. 1993, Bilateral congenital dislocation of the
hip, spina bifida occulta and spondylosis in a female
skeleton from the medieval cemetery at Abingdon, En-
gland, Journal of Paleopathology, Vol. 1, 37-45.
Wang, E., Liu, T., Li, J, Edmonds, E. W., Zhao, Q.,
Zhang, L., Zhao, X., Wang, K. 2012, Does swaddling
influence developmental dysplasia of the hip? An expe-
rimental study of the traditional straight-leg swaddling
model in neonatal rats, The Journal of Bone and Joint
Surgery. American volume, Vol. 94(12), 1071-1077.
https://doi.org/10.2106/jbjs.k.00720

Waldron, T. 2020, Paleopathology, 2™ edition, Cambrid-
ge University Press, Cambridge.
https://doi.org/10.1017/9781108583961

Walker, P. L., Bathurst, R. R., Richman, R., Gjerdrum,
T., Andrushko, V. A. 2009, The Causes of Porotic
Hyperostosis and Cribra Orbitalia: A Reappraisal of the
Iron-Deficiency—Anemia Hypothesis, American Journal
of Physical Anthropology, Vol. 139(2), 109-125.
https://doi.org/10.1002/ajpa.21031

174

White, T. D., Folkens, P. A. 2005, The Human Bone Ma-
nual, 3 edition, Academic Press, Oxford.
https://doi.org/10.1016/C2009-0-00102-0

White, T. D., Black, M. T., Folkens P. A. 2012, The
Human Osteology, 3" edition, Academic Press, Oxford.
https://doi.org/10.1016/C2009-0-03221-8

Wolter, J. R. 1979, Subperiosteal hematomas of the or-
bit in young males: a serious complication of trauma or
surgery in the eye region, The Journal of Pediatric Oph-
thalmology and Strabismus, Vol. 16(5), 291-296.
https://doi.org/10.3928/0191-3913-19790901-06

Yamamuro, T., Ischida, K. 1984, Recent advances the
prevention, Early Diagnosis and Treatment of Congenital
Dislocation of the Hip in Japan, Clinical Orthopaedics
and Related Research, Vol. 184, 34-40.



	Uvodne.pdf
	Kokotovic

