lll. ANALIZA CLOVESKIH
ZOB IN CELJUSTNIC
POKOPOV 1Z GOMILE

Iztok Stamfelj

Analizirani so bili ¢loveski zobje in ¢eljustnice iz gro-
bov iz bronastodobne gomile, ki so jo leta 1956 izko-
pali na Brezju pod Brinjevo goro.! V gradivu so bile
Celjustnice skeletov 2, 3 in 5 s skupno 49 stalnimi
zobmi. Namen raziskave je bil dolo¢iti: (i) oblikov-
ne zobne znake, (ii) starost posameznikov na osnovi
rentgenskih posnetkov zob, (iii) obrabo zob, (iv) bo-
lezenske spremembe zob in ¢éeljustnic. Raziskava Zeli
dopolniti izsledke standardne antropoloske analize
tega gradiva.

METODE

Lokalno in panoramsko rentgensko slikanje zob
Celjustnice skeletov 2 in 5 smo posneli z digitalnim
ortopantomografom Kodak 8000C Digital Pano-
ramic and Cephalometric System (71 KV, 12 mA in
13,2 s). Nekatere zobe smo posneli tudi z aparatom
za intraoralno rentgensko slikanje Planmeca Prostyle

Intra (Planmeca, Helsinki, Finska) pri nastavitvah 60
kV, 8 mA, 0,160 s.

Racunalniska tomografija

s stoz¢astim snopom (RTSS)

Za ra¢unalnisko tomografijo spodnjih ¢eljustnic ske-
letov 2 in 5 smo uporabili aparaturo Veraviewepocs
3D R100 (J. Morita Mfg. Corp., Kyoto, Japonska), de-
lujo¢o pri 90 kV in 7 mA. Cas ekspozicije je bil 9,4 s,
velikost voksla 0,125 mm, debelina rezine pa 1 mm.
2D prereze in 3D rekonstrukcije anatomskih struk-
tur sem pregledoval na zaslonu osebnega ra¢unalnika
s programom i-Dixel One Volume Viewer 2.0.0 (/.
Morita, Kyoto, Japonska).

Ugotavljanje oblikovnih zobnih znakov

in obrabe zob

Oblikovne zobne znake sem ugotavljal makroskop-
sko in z zobozdravniskim mikroskopom (OPMI
Pico, Carl Zeiss AG, Oberkochen, Nemdija). Pri dolo-
¢itvi $tevila zobnih korenin vsakega zoba sem si po-
magal z rentgenskimi slikovnimi metodami. Stopnjo

! Pahi¢ 1962-1963.

lll. ANALYSIS OF THE
HUMAN TEETH AND YAWS
FROM GRAVES FROM

THE TUMULUS

Iztok Stamfelj

This paper presents the results of the analysis of
human teeth and jaws from the graves from the
Bronze Age tumulus excavated in 1956 at Brezje
below Brinjeva gora.' The analysed material includ-
ed jaws from Skeletons 2, 3 and 5, with 49 perma-
nent teeth altogether. The aim of this research was
to determine: (i) the morphological dental traits;
(ii) the chronological age of the individuals based
on the radiographic images of their teeth; (iii) the
dental wear; (iv) and the pathological changes of
the teeth and jaws. This research seeks to comple-
ment findings of the standard anthropological anal-
yses of this material.

METHODS

Periapical and panoramic

radiographic imaging of teeth

The jaws from Skeletons 2 and 5 were recorded us-
ing digital orthopantomograph Kodak 8000C Dig-
ital Panoramic and Cephalometric System (71 KV,
12 mA in 13.2 s). Additionally, some of the teeth
were recorded using apparatus for the intraoral radi-
ographic imaging Planmeca Prostyle Intra (Planmeca,
Helsinki, Finland) with the following settings: 60 kV,
8 mA, 0.160 s.

Cone beam computed tomography (CBCT)
Computed tomography of the mandibles from
Skeletons 2 and 5 was performed using apparatus
Veraviewepocs 3D R100 (J. Morita Mfg. Corp., Kyo-
to, Japan) with the following settings: 90 kV and
7 mA. Time of the exposure was 9.4 s, voxel size
0.125 mm, and slice thickness 1 mm. 2D cross-sec-
tions and 3D reconstruction of the anatomical
structures were analysed on the personal computer
using -Dixel One Volume Viewer 2.0.0 (J. Morita,
Kyoto, Japan).

Assessment of morphological
dental traits and dental wear
Morphological dental traits were analysed both
macroscopically and using a dental microscope

(OPMI Pico, Carl Zeiss AG, Oberkochen, Germany).

! Pahi¢ 1962-1963.
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okluzalne obrabe zob sem dolo¢il po 8-stopenjski
Molnarjevi lestvici (1-8).2

Izracun kronoloske starosti posameznikov

S programom Adobe Photoshop 5.0 sem na digitali-
ziranih lokalnih rentgenskih posnetkih izbranih zob
dolodil relativno obseznost pulpine votline in izra-
¢unal starost posameznika po metodi, ki so jo razvili
Kvaal in sodelavci’.

Ugotavljanje bolezenskih sprememb

zob in celjustnic

Skladno s priporocili iz literature je bila merilo pri-
sotnosti kariesa s prostim ocesom vidna kavitirana
kariozna sprememba.? Izgubo marginalne kosti, ki je
eden od znakov parodontalne bolezni, sem vredno-
til na dva nadina: i) po absolutni (direktni) metodi,
pri kateri merimo razdaljo med skleninsko-cemen-
tno mejo (SCM) in robom alveolne kosti (RAK) v
mm in ii) po relativni (proporcionalni) metodi, pri
kateri izrazamo visino alveolne kosti, ki obdaja zob,
kot odstotni delez dolzine zoba.’ V tej raziskavi je
bilo merilo prisotnosti parodontalne bolezni pove-
¢ana razdalja SCM-RAK (= 4 mm) z znaki vnetne
razgradnje kosti, kamor spadajo spremenjena oblika
alveolnega roba, ki ne posnema oblike SCM, manj-
kajoca povrhnja kompakta in vidni $tevilni razirjeni

nutritivni foramni.®

REZULTATI

Pri preteklih analizah je bila v treh primerih napa¢-
no dolocena vrsta zoba, v dveh primerih pa so bile
napacno opisane ploskve zoba. Zobje so bili tako
pridani napa¢nemu skeletu, v éeljustnico vstavljeni
na napac¢no mesto ali pa so bili napa¢no obrnjeni.
Pravilna identifikacija je podana na s/iki 1.

Skelet 2

Opis ¢eljustnic: Ohranjeni sta obe zgornji ¢eljustni-
ci s sedmimi stalnimi zobmi 77 situ in leva nebnica
ter spodnja celjustnica s 14 stalnimi zobmi in situ. Po
smrti so bili izgubljeni >'I', *P?, °M?, L. V nasprotju
s tem sta bila 'M" izgubljena za Casa Zzivljenja, njuni
alveoli sta se preoblikovali in zapolnili s kostnino.

Molnar 1971.

Kvaal et al. 1995.
Caselitz 1998.
Snoj-Cvetko et al. 1994.
¢ Strohm, Alt 1998.
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Radiographic imaging methods were additionally
implemented to determine the number of roots per
tooth. The degree of occlusal dental wear was de-
termined based on the 8-stage Molnar’s dental wear
scale (1-8).2

Calculating chronological age of individuals
Periapical radiographs of the selected teeth were
inspected in Adobe Photoshop 5.0 to determine the
relative size of the dental pulp cavity and to calcu-
late the individual’s age as proposed by Kvaal and
colleagues®.

Identifying pathological changes of teeth and jaws
Following standard protocols, cavitated carious le-
sions observable with the naked eye served as a cri-
terion for determining the presence of caries.* Loss
of marginal bone, which is one of the signs of perio-
dontal disease, was evaluated by two complementing
methods: i) the absolute (or direct) method, where
the distance between the cementoenamel junction
(CE]J) and the alveolar bone crest (AC) is measured;
and ii) the relative (or proportional) method, where
the height of the alveolar bone surrounding the
tooth is expressed as a percentage of tooth’s length.’
In this research, the criteria for diagnosing periodon-
tal disease included the extended CEJ-AC distance
(2 4 mm) and signs of inflammatory bone loss. The
latter include contour changes of the alveolar crest,
so the crest ceases to follow the CEJ; missing upper
layers of cortical bone; and increased incidence of
expanded nutrient canals. ¢

RESULTS

During previous research, three teeth were incorrectly
identified, and two tooth surfaces were incorrectly de-
scribed. As a result, these teeth were either paired with
the incorrect skeleton, put in the incorrect place in the
jaws, or incorrectly orientated when put back into the
jaws. The correct identifications are given in Figure 1.

Skeleton 2

Description of the jaws: Both parts of the maxil-
lae with the left palatine bone and seven permanent
teeth 77 situ, and the mandible with 14 permanent

I

11
were lost postmortem. The resorbed alveoli of the

teeth 77 situ, were preserved. Teeth >'I', *P?, "M?

!M!indicate antemortem loss of these teeth.

Molnar 1971.

Kvaal et al. 1995.
Caselitz 1998.
Snoj-Cvetko er al. 1994.
¢ Strohm, Alt 1998.
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Nepravilna dolocitev / Pravilna dolocitev /
Incorrect identification Correct identification
Opombe / Comments
Skelet / Vrsta zoba / Skelet / Vrsta zoba /
Skeleton Tooth type Skeleton Tooth type
> 1 3 1 Poleg tega zamenjane ploskve pri I2. /
Also, the I?was reorientated.
y N 2 Ne pripada nobenemu od analiziranih skeletov. /
3 ’ Does not belong to any of the analysed skeletons.
c 3 C Alveola zoba C, ni ohranjena. /
1 The alveolus of C, is not preserved.
5 M N M Ne pripada nobenemu od analiziranih skeletov. /
Does not belong to any of the analysed skeletons.

1,211,2
5

’ 3,2,1M1,2,3’
imata na grizni ploskvi po

Oblikovni zobni znaki: Eno korenino imajo
ICL2P2, 1., C,. P, dvekorenini 'P!

2,171,221 2,17 1,2
tri korenine »*M*3. P,
2 vrsicka, P, po 3 in M, ; po 4. Pri zgornjih lic-
nikih in ko¢nikih zaradi napredovane obrabe $tevila
visickov na grizni ploskvi ni bilo mogoce ugotoviti.
,M, imata fisurni sistem X oziroma Y, M, pa fisurni
sistem + oziroma X.

Obraba zob: Zgornji zobje so zelo mocno obra-
bljeni, okluzalna obraba je od 6. do 8. stopnje po
Molnarjevi lestvici. Njihove zobne krone so zaradi
obrabe skoraj v celoti unicene. Pri 'P' je vlogo gri-
zne ploskve prevzela zobna korenina, le na bukalni
ploskvi je pri P' 2 mm, pri 'P pa 3 mm ohranjene
sklenine. Obraba je dosegla zobno korenino tudi na
palatinalni strani 2M?. Pri vseh zgornjih zobeh je za-
radi obrabe izpostavljen terciarni dentin, pri P! pa je
odprta pulpina votlina. Pri ohranjenih interkaninih
zobeh (I, 'C') je obraba vodoravna, C' pa ima na
palatinalni strani Se poSevno zabrusenje, ki bi skupaj
z mo¢no obrabljenostjo sosednjega P! lahko nastalo
zaradi uporabe zob pri dolo¢enem opravilu. Ohra-
njeni zgornji transkanini zobje ('P', 2M?) imajo gri-
zne ploskve obrabljene posevno v palatinalni smeri
pod kotom priblizno 30°.

Pri skeletu 2 je obrabljenost spodnjih zob pre-
cej manjsa v primerjavi z zgornjimi zobmi; oklu-
zalna obraba spodnjih zob je od 3. do 6. stopnje
po Molnarjevi lestvici. Najbolj obrabljena spodnja
zoba sta M. Okluzijska ravnina v predelu spodnjih
ko¢nikov je posevna, vendar bistveno manj kot pri
*M?. Grizne ploskve spodnjih ko¢nikov so ¢asasto
oblikovane, ker so predeli z izpostavljenim denti-

nom obrabljeni bolj od okolne sklenine. Povpre¢na

Morphological dental traits: The '2I"?, 'C!, *P?,
I C P

2,171,22 1712 217 1,2
roots; and the >*M?? have three roots each. On the

are single-rooted; the 'P' have two

occlusal surface, the P, each have two cusps; the P
three; and the , M, . four. The number of cusps on
the upper premolars and molars could not be deter-
mined due to the advanced tooth wear. The fissure
system of the M, has an X- and Y-shaped configura-
tion, while the fissure system of the M, has a +- and
X-shaped configuration.

Dental wear: The upper teeth are severely abrad-
ed, presenting the 6™ to 8™ stage of occlusal den-
tal wear on Molnar’s scale. Due to the wear, the
crowns are almost completely missing. The roots
of 'P! functioned as a chewing surface, with only 2
mm of enamel preserved on the buccal surface of
P! and 3 mm on the buccal surface of 'P. Dental
wear also exposed the roots on the palatal surface
of 2M?. The tertiary dentine of all the upper teeth
was exposed due to wear, and the pulp cavity of
P' is open. The tooth wear of the anterior teeth
(I?, 'C") is horizontal. In addition, the palatal
surface of C'is abraded obliquely. Considered in
conjunction with its severely abraded neighbour,
the P!, this dental wear might be attributable to
some specific task. The abraded chewing surfaces
of the preserved upper posterior teeth ('P!, 2M?)
are oblique, leaning towards the palate side at an
angle of approximately 30°.

The lower teeth of Skeleton 2 are considerably
less abraded in comparison to the upper teeth; the
lower teeth present the 3 to 6" stage of occlusal
dental wear on Molnar’s scale. The most abraded
lower teeth are the M,. The occlusal wear of the
lower molars is oblique; however, it is markedly less
discernible when compared to the 2M?. The chewing
surfaces of the lower molars are cup-shaped, as areas
with the exposed dentine are more abraded than the
surrounding enamel. According to Molnar’s scale,
the average dental wear on the upper teeth is 7.0

(49/7), while on the lower it is 4.2 (59/14).

Slika 1. Preglednica
napacnih dolocitev
zob pri gradivu

iz bronastodobne
gomile z Brezja pod
Brinjevo goro.
Figure 1. Incorrectly
identified teeth of
the skeletal remains
from the Bronze Age
tumulus at Brezje
bellow Brinjeva gora.

Slika 2. Panoramski
rentgenski posnetek
zgornjih Celjustnic
skeleta 2. Puscici
(—+«) oznacujeta
kariozni spremembi
na distalni ploskvi
zob 2M?2. D — desno,
L — levo.

Figure 2. A
panoramic
radiographic image
of the maxilla of
Skeleton 2. Arrows
(—+«) indicate
carious lesions on
the distal surface of
the M2 D - right,
L — left.
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Slika 3. Prikaz spodnje celjustnice skeleta 2 z metodo racunalniske

tomografije s stoz¢astim snopom. A — Meziodistalni vzdolzni prerez predela
desnih spodnjih li¢nikov in koé¢nikov. Zob M ima kariozni spremembi na

mezialni («) in distalni ploskvi (—) ter prizadeto koreninsko razcepisée (*).

Ob mezialni korenini zoba ,\M je vidna po$evna razgradnja alveolne

kosti (1). B — Meziodistalni vzdolzni prerez predela levih spodnjih li¢nikov
in ko¢nikov. Zob M, ima kariozno spremembo na distalni ploskvi («-) in
prizadeto koreninsko razcepis¢e (*). C — Bukolingvalni vzdolzni prerez zoba
,M s kariozno spremembo na bukalni ploskvi (—).

Figure 3. A cone beam computed tomography-based image of the mandible
of Skeleton 2. A — the mesiodistal longitudinal cross-section of the right
lower premolar and molar area. The M has carious lesions on the mesial
(«) and distal surface (—), and an affected root furcation (*). At the mesial
root of the )M, oblique alveolar bone loss is visible (1). B — the mesiodistal
longitudinal cross-section of the left lower premolar and molar area. The

M, has carious lesions on the distal surface («—) and an affected root
furcation (*). C — the buccolingual longitudinal cross-section of the ,M with
the carious lesion on the buccal surface (—).
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stopnja obrabe po Molnarjevi lestvici je pri zgor-
njih zobeh 7,0 (49/7), pri spodnjih zobeh pa 4,2
(59/14).

Bolezenske spremembe: Kavitirane kariozne spre-
membe so na distalnih ploskvah *M?*(s/. 2), na mezi-
alni in distalni ploskvi M (s. 34), na distalni ploskvi
M, (s.. 3B) ter na bukalni ploskvi M (s. 3C). Vseh
Sest karioznih sprememb je na zobnem vratu.

P!, pri katerem je obraba dosegla pulpino votli-
no, ima ob konici bukalne korenine makroskopsko
vidno razgradnjo kosti premera 3,2 mm (s. 4A).
Na rentgenskem posnetku tega zoba sta ob konicah
obeh korenin, bukalne in palatinalne, vidni manj-
$i neostro omejeni radiolucenci (s/. 4B). Alveoli po
smrti izgubljenih zob °P? sta v apikalnem delu ne-
pravilno oblikovani, kar dopus¢a moznost, da gre
za vnetni razgradnji kosti. Tudi njun nastanek bi bil
vzro¢no lahko povezan z odprtjem pulpine votline
zaradi obrabe.

LI, imata v vratni polovici labialne ploskve vsak
po dve $ibko izrazeni vodoravno potekajoéi hipopla-
ziji sklenine. Pri [ sta hipoplaziji od SCM oddaljeni
2,6 mm in 3,4 mm, pri I pa 2,3 mm in 3,4 mm.

Znaki parodontalne bolezni so prisotni ob
42,9 % (12/28) ocenjenih zob, med katerimi so de-
vet ko¢nikov (**M*?, || M ), dva li¢nika (P'?) in
en sekalec (I?). Ko¢niki , M

» *“M? imajo prizadeto

Pathological changes: Cavitated carious lesions are
present on the distal surfaces of the *M?*(fig. 2); on
the mesial and distal surface of the M (fig. 34); on
the distal surface of the M, (fig. 3B); and on the buc-
cal surface of the \M (fig. 3C). All six of the carious
lesions appear on the tooth necks.

At the tip of the buccal root of the P, which is
worn down to the pulp cavity, macroscopically vis-
ible bone loss with a diameter of 3.2 mm is present
(fig. 44). On the radiographic image of the tooth,
two small radiolucent areas without a sharp margin
are visible at the tips of both buccal and palatal roots
(fig. 4B). The alveoli of the *P* (lost antemortem)
have irregularly shaped apical ends, which could in-
dicate inflammatory bone loss. The bone loss might
also be causally related to the opening of the pulp
cavity due to the dental wear.

Mild enamel hypoplasia is present as two hori-
zontal lines on the neck of the labial surface )I. The
distances between the hypoplastic lines and the CEJ
are 2.6 mm and 3.4 mm on the I ,and 2.3 mm and
3.4 mm on the I respectively.

Signs of periodontal disease are present in 42.9
% (12/28) of the analysed teeth, of which nine are
molars (>*M?%3, .
one incisor (I?). The root furcation is affected on
the molars , M and *M? (figs. 2, 34, 3B). At the

2,1

mesial root of the M (fig. 34) and the root of the

M, ,); two premolars (P'?); and



Slika 4. Levi

zgornji zobje

skeleta 2.

A — Pogled z bukalne
strani. Apikalna
razgradnja kosti

(— <) ob bukalni
korenini P'.

B — Puscice na
rentgenskem
posnetku oznalujejo
periapikalni
radiolucenci ob
koreninah zoba P!.
Figure 4. Left upper
teeth of Skeleton 2.
A — Buccal view.
Apical bone loss

koreninsko razcepisce (s/. 2, 34, 3B). Ob mezialni
korenini M (s. 34) in ob korenini zoba I* je raz-

gradnja alveolne kosti posevna, ob ostalih 10 zobeh
pa vodoravna. Ob parodontalno prizadetih zobeh
je povpre¢na razdalja SCM-RAK med 4,5 mm in
7,3 mm, ob zobeh brez znakov parodontalne bole-
zni pa med 3,0 mm in 3,9 mm. Napredovana paro-
dontalna bolezen (visina alveolne kosti < 50 % dol-
zine zoba in/ali prizadetost koreninskega razcepisca
2. ali 3. stopnje) je bila prisotna pri petih zobeh
(M2, T, M,).

Otocki zobnega kamna so prisotni pri 66,7 %
(14/21) zob. V zgornji ¢eljusti ima zobni kamen
28,6 % (2/7) zob, v spodnji celjusti pa 85,7 %
(12/14) zob. Otocki zobnega kamna lezijo na kro-
nah, razen pri M, kjer so na korenini, in pri P kjer
so tako na kroni kot na korenini.

Skelet 3

Opis ¢eljustnic: Ohranjena sta dva manjsa dela obeh
zgornjih Celjustnic ob incizivni odprtini in dva stalna
zoba ('P in 'C). P"? sta bila odstranjena za ¢asa Zivlje-
nja, njuni alveoli sta zapolnjeni s kostnino. V pre-
delu alveole manjkajocega zoba °I je celjustna kost
razgrajena, luknjicasta in brez sledov lamine cribri-
formis, zato sklepam, da je bil tudi ta zob izgubljen
pred smrtjo. Po smrtiso bili izgubljeni *P, 'I"?, C'.
Ohranjen je manjsi brezzobi kos spodnje ¢eljustnice
ob desnem c¢eljustnem kotu. V njem je alveola zoba
,M, ki je bil izgubljen po smrti. ,M in najverjetneje
tudi M sta bila odstranjena za ¢asa zivljenja, njune
alveole so zapolnjene s kostnino.

Oblikovni zobni znaki in obraba zob: Eno ko-
renino imajo *>'I'%, 'C', C,, dve korenini pa 'P. Po
Molnarjevi lestvici je obraba edinih dveh ohranjenih

I2, alveolar bone loss is oblique, while at the rest of
the teeth, the loss is horizontal. The average CE]J-
AC distance is between 4.5 mm and 7.3 mm on
the teeth affected by periodontal diseases, whereas
it is between 3.0 mm and 3.9 mm on the unaffect-
ed teeth. Advanced periodontal disease (i.e. alveolar
bone height < 50% of the tooth length and/or the
2" or 3" stage of root furcation damage) was pres-
ent on five teeth CM? I>, M).

Discrete formations of dental calculus are pres-
ent in 66.7% (14/21) of the teeth. Dental calculus
is present in 28.6% (2/7) of the maxillary teeth, and
in 85.7% (12/14) of the mandibular teeth. Discrete
formations of dental calculus appear on the crowns,
except on the M, where they are found on the root,
and the P, where they occur on the crown and the
root.

Skeleton 3

Description of the jaws: Two small sections of the
area around the incisive foramen of the maxilla and
two permanent teeth (the 'P and 'C) are preserved.
The P'? were lost antemortem, and the alveoli are
filled with new bone. The area around the alveolus
of the missing °I presents alveolar bone loss, pitting
and lack of cribriform plate, all indicating that the
tooth was lost antemortem. The 2P, '1'2, C' were lost
postmortem. Also preserved is a small toothless frag-
ment of the right mandibular angle with the alveo-
lus of M, which was lost postmortem. The ;M, and
most likely the M were lost antemortem, as their
alveoli are filled with new bone.

Morphological dental traits and dental wear: the
>, 1CY, C, are single-rooted, while the 'P has two
roots. According to Molnar’s scale, the dental wear

(— <) at the

P! buccal root.

B — Arrows on the
radiographic image
indicate periapical
radiolucent areas at
the P! roots.
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zgornjih zob ('P, 'C) stopnje 5, obraba edinega ohra-
njenega spodnjega zoba (C,) pa stopnje 4.

Bolezenske spremembe: Zob 'P ima kavitirano
kariozno spremembo na mezialni ploskvi v predelu
zobnega vratu. Ostala dva zoba ('C in C)) nimata
kariesa. Alveola po smirti izgubljenega ;M kaze zna-
ke vodoravne razgradnje alveolne kosti, ob ostalih
zobeh pa je Celjustna kost tako slabo ohranjena, da
ni bilo mogoce oceniti prisotnosti/odsotnosti paro-
dontalne bolezni. 'C ima otoéek zobnega kamna na
distalni ploskvi anatomske krone, ostala dva zoba ('P
in C)) nimata zobnega kamna.

Skelet 5

Opis ¢eljustnic: Obe zgornji celjustnici sta deloma
ohranjeni in imata devet stalnih zob iz situ. Delno
ali v celoti ohranjene alveole zob *M, 'P!, kazejo,
da so ti zobje izpadli po smrti. Zobi$¢ni odrastek z
zobmi P?, M"*? ni ohranjen, vendar bi iz normalne-
ga polozaja grizne ravnine v predelu levih spodnjih
transkaninih zob (antagonistov) lahko sklepali, da
so bili tudi ti zobje izgubljeni Sele po smrti. Za ¢asa
zivljenja pri tem posamezniku najverjetneje ni bil iz-
gubljen noben stalni zob. Palatinalni torus ima obli-
ko 2-3 mm visoke podolgovate kostne izbokline
vzdolz sredinskega nebnega $iva. Spodnja Celjustni-
ca je ohranjena v celoti skupaj s 14 stalnimi zobmi
in situ. 1 in P sta se izgubila po smrti. Mandibul-
ni torus ima obliko vozli¢astih kostnih izboklin na
lingvalni strani C, in PM, ,.

Oblikovni zobni znaki: *I> imata na palatinalni plo-
skvi slepo jamico. Pri >'M ter M, Stevilo visickov
na grizni ploskvi zaradi napredovane obrabe ni do-
locljivo, ,M, imata po Stiri visicke, .M, pa po pet.
Fisurni sistem ima pri \M, in M, verjetno obliko X,
pri ;M pa verjetno obliko +. , M, ,imajo na bukalni
ploskvi priblizno 2 mm dolg skleninski jezik. Eno
korenino imajo >'I'?, 2‘111’2, ICL C, 21p 2,1P1,z’ M,
dve korenini 3,2,1M1,2’ tri pa >'M in M.. Posnetki z
RTSS so pokazali, da ima M, poleg dveh rednih ko-
renin (mezialne in distalne korenine) $e nadstevilno
korenino radix entomolaris (RE) (sl 44 in 4B). RE
izhaja iz koreninskega debla na lingvalni strani med
obema rednima koreninama, je skoraj ravna in 2-3

mm kraj$a od obeh rednih korenin.

Obraba zob: Zobje skeleta 5 so moc¢no obrabljeni,
okluzalna obraba je 3. do 7. stopnje po Molnarjevi
lestvici. Najbolj obrabljeni zobje so zgornji in spod-
nji prvi ko¢niki ("M, M,). Po Molnarjevi lestvici je

on the only two upper teeth preserved (‘P 'C) is
stage 5, and it is stage 4 on the only lower tooth
preserved (C)).

Pathological changes: 'P has a cavitated carious le-
sion on the mesial surface of the tooth neck. The rest
of the teeth (the 'C and C)) are caries-free. Horizon-
tal alveolar bone loss occurred in the alveolus of the
,M (lost postmortem). The rest of the mandible is
too poorly preserved for the assessment of the pres-
ence/absence of periodontal disease. On the distal
surface of the anatomical crown of the 'C, a discrete
formation of the dental calculus is present, whereas
the rest of the teeth (the 'P and C)) are calculus-free.

Skeleton 5

Description of the jaws: The maxilla is partially
preserved and has nine permanent teeth in situ. Par-
tially or completely preserved alveoli of the *M and
'P! indicate postmortem loss of these teeth. Even
though the alveolar bone of the P* and M"*?is not
preserved, the normally positioned chewing surface
of the left lower anterior teeth (antagonists) also in-
dicates the postmortem loss of teeth. It is likely that
this individual never experienced antemortem loss of
any permanent teeth. The palatal torus has a shape
of a 2-3 mm high elongated bony protrusion along
the palatine suture. The mandible is completely pre-
served, together with 14 permanent teeth in situ.
The I, and P, were lost postmortem. The mandibu-
lar torus has a shape of a nodular bony protrusions

on the lingual side of the C, and PM1,2'

Morphological dental traits: On the palatal surface
of ?I, a blind cavity is present. Due to the advanced
dental wear, the number of cusps on the >'M and M,
is undeterminable. The ;M have four and the M,
have five cusps each. The fissure system configura-

tion of the M, and M, is probably X-shaped, while
the configuration of the ;M is +-shaped. The , M,
have approximately 2 mm long enamel pearls on the
buccal surfaces. The >'I'?, 1 'C!, C,>'B P

> 2,171,2° [ s > 2,17 1,22
and *M are single-rooted; the 3,2,1M1,2 have two roots
each; and the *'M and M, each have three roots. The
CBCT showed that the M, possesses, in addition to
the two regular roots (the mesial and the distal), a su-
pernumerary root radix entomolaris (RE; figs. 44 and
4B). The RE originates from the root trunk on the
lingual side between both roots, is almost straight,

and 2-3 mm shorter than both regular roots.

Dental wear: Dental wear on the teeth of Skeleton 5
is advanced, presenting the 3" to 7™ stage of occlusal



povprec¢na stopnja obrabe zgornjih zob 5,2 (47/9),
spodnjih zob 4,3 (60/14). Okluzijska ravnina v pre-

delu ko¢nikov je posevna. Grizne ploskve koc¢nikov

so ¢asasto oblikovane, ker so predeli z izpostavljenim
dentinom obrabljeni bolj od okolne sklenine.

Bolezenske spremembe: Zobovje skeleta 5 je brez
kavitiranih karioznih sprememb in apikalnih razgra-
denj kosti. Marginalna alveolna kost ob 19 ocenje-
nih zobeh z izjemo obeh spodnjih modrostnih zob
ne kaze sprememb, ki so znacilne za parodontalno
bolezen. Alveolni rob je oster in posnema obliko
SCM. V nasprotju s tem je na lingvalni ploskvi spo-
dnjih modrostnih zob alveolni rob $irok (3 mm), mi-
zasto oblikovan in ima luknji¢avo povrsino (s/. 5C,
5D). Taks$na oblika alveolnega roba je znak prisotno-
sti parodontalne bolezni in se pojavlja zlasti ob ko¢-
nikih. V angleski literaturi jo oznalujejo z izrazom
mizasti rob (boardlike border).” Na lingvalni ploskvi
spodnjih tretjih ko¢nikov je razdalja med SCM in
RAK 4 mm, koreninska razcepi$¢a niso prizadeta.
Zobni kamen je prisoten pri 87,0 % (20/23) zob. V
zgornji Celjusti ima zobni kamen 88,9 % (8/9) zob,

7 Strohm, Alt 1998.

wear on Molnar’s scale. The upper and lower first
molars ("M, M,) are most abraded. According to
Molnar’s scale, the average dental wear is 5.2 (47/9)
on the upper teeth and 4.3 (60/14) on the low-
er teeth. In the molars, occlusal surface is oblique.
Chewing surfaces of the molars are cup-shaped, as
areas with the exposed dentine are more abraded
than the surrounding enamel.

Pathological changes: The teeth have no cavitated
carious lesions or apical bone loss. Except for both
lower wisdom teeth, the marginal alveolar bone at
the 19 analysed teeth does not present changes char-
acteristic of the periodontal disease. The alveolar
crest is sharp and follows the CE]J. In contrast, the
alveolar crest at the lingual surface of the lower wis-
dom teeth is wide (3 mm), board-like, with pitting
on the surface (figs. 5C and 5D). These characteris-
tics of the alveolar crest are a sign of periodontal dis-
ease and occur, in particular, at the molars. In Eng-
lish literature, such an alveolar crest is characterised
as a boardlike border.” The distance between the CE]J
and the AC on the lingual surface of the lower third

7 Strohm, Alt 1998.

Slika 5. Ra¢unalniski
tomogrami spodnje
Celjustnice skeleta 5.
A — meziodistalni
vzdolzni prerez

zoba M.

B — vodoravni

prerez zoba M.
Nadstevilna korenina
radix entomolaris je
oznacena s puscico.
C — predel levih
spodnjih ko¢nikov

z lingvalne strani.

D — predel desnih
spodnjih ko¢nikov

z lingvalne strani.
Puscice (11)
oznacujejo mizasto
oblikovan, luknji¢av
alveolni rob na
lingvalni ploskvi zob
,M,. Na zobnem
vratu M, je debelejsa
plast zobnega
kamna, oznacdena z
zvezdico (*).

Figure 5. Computed
tomograms of the
mandible of
Skeleton 5.

A —the mesiodistal
longitudinal cross-
section of the M,

B —the horizontal
cross-section

of the M,. The
arrow indicates a
supernumerary root
radix entomolaris.

C — area of left lower
molars from the
lingual side.

D — area of right
lower molars from the
lingual side. Arrows
(‘™M) indicate the
boardlike, pitted
alveolar crest at the
lingual surface of the
,M,. The asterisk (*)
marks a thick layer
of dental calculus
present on the tooth
neck of the M,
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v spodnji ¢eljusti pa 85,7 % (12/14) zob. Pri vseh 20
zobeh lezi zobni kamen na kroni. Gre za otocke zob-
nega kamna, le na lingvalni ploskvi M, (s/. 5C) in na
palatinalnih ploskvah 'C', I je prisoten v debelejsi
plasti vzdolz SCM.

V gradivu sta bila dva zoba (*I in 'M), ki ne pripa-
data nobenemu od analiziranih treh skeletov (s/. I).
°I ima eno korenino, na zobni kroni pa kronsko-ko-
reninsko palatinalno brazdo. 'M ima tri korenine,
na obrabljeni grizni ploskvi pa so vidna razgaljena
dentinska jedra $tirih vrsickov. Grizna ploskev 'M je
obrabljena posevno v palatinalni smeri pod kotom
priblizno 15°. Po Molnarjevi lestvici je obraba 'M
5. stopnje, obraba *I pa 3. stopnje. 'M ima kavitira-
ni kariozni spremembi na obeh aproksimalnih plo-
skvah v predelu zobnega vratu. Oba zoba imata na
kroni manjso koli¢ino zobnega kamna.

SPLOSNE ZNACILNOSTI IN RAZPRAVA

Izralun starosti posameznikov

Pri skeletu 2 sem starost izra¢unal iz rentgenskih me-
ritev pri drugem zgornjem sekalcu (53 + 10 let), pri
skeletu 3 iz meritev pri spodnjem podo¢niku (33 +
11,5 let), pri skeletu 5 pa iz meritev pri vseh Sestih
zobeh (58 + 8,6 let). Zob °I, ki ne pripada nobenemu
od treh analiziranih skeletov, je glede na relativno
obseznost pulpine votline pripadal ¢loveku, staremu
27 + 10 let, kar se sklada z majhno obrabljenostjo
tega zoba (3. stopnja po Molnarjevi lestvici).

Oblikovni zobni znaki

Oblikovni zobni znaki analiziranih skeletov so zna-
¢ilni za kavkazijsko prebivalstveno skupino. Prese-
netila pa je ugotovitev, da ima M, skeleta 5 poleg
dveh rednih korenin (mezialne in distalne) $e nad-
$tevilno korenino radix entomolaris (RE). Anali-
za lokalnih rentgenskih posnetkov je pokazala, da
ima pri sedanjih prebivalcih Slovenije tri korenine
1,32 % (18/1361) prvih, 0,25 % (4/1573) drugih in
1,77 % (13/734) tretjih spodnjih stalnih ko¢nikov.®
Raziskava na ekstrahiranih zobeh pri Nizozemcih je
pokazala, da ima RE 1,07 % prvih, 0,14 % drugih
in 0,85 % tretjih spodnjih stalnih ko¢nikov.” Opisi
spodnjih ko¢nikov z RE pri ljudeh iz predzgodovin-
skih obdobij so v literaturi malostevilni, kar je pove-
zano tudi z dejstvom, da so v vecini raziskav $tevilo

8 Strmsek, Stamfelj 2019.
% Visser 1948.

molars is 4 mm; the root furcations are not affected.
Dental calculus is present in 87.0% (20/23) of the
teeth. 88.9% (8/9) of the upper teeth and 85.7%
(12/14) of the lower have dental calculus. On all 20
teeth, dental calculus occurs on the crown. It is pres-
ent in discrete formations; only the lingual surface of
the M, (fig. 5C) and palatal surfaces of the 'C' and I?
have a thicker layer along the CE]J.

Two teeth among the examined material (the °I and
the '"M) do not belong to any of the three analysed
skeletons (fig. 7). The *I is single-rooted and has a
palato-radicular groove on its crown. The 'M has
three roots and exposed dentine cores of four cusps
on the abraded chewing surface. The abraded chew-
ing surface of the '"M is oblique, leaning towards the
palate side at an angle of approximately 15°. Accord-
ing to Molnar’s scale, the dental wear of the 'M is
stage 5, and the dental wear of the *I is stage 3. On
both approximal surfaces of the tooth neck of the 'M,
cavitated carious lesions are present. Both teeth have
small amounts of dental calculus on their crowns.

COMMON CHARACTERISTICS

AND A DISCUSSION

Calculations of the individuals’ age

Age at death was calculated using radiographical
measurements of the second upper incisor of Skele-
ton 2 (53 + 10 years); the lower canine of Skeleton 3
(33 + 11.5 years); and all six teeth of Skeleton 5 (58
+ 8.6 years). Based on the relative size of the pulp
cavity, tooth ?I (which was not from any of the an-
alysed skeletons), belonged to a 27 + 10 years old
individual, which is consistent with the early stage of
dental wear (stage 3 on Molnar’s scale).

Morphological dental traits

Morphological dental traits of the analysed skeletons
are characteristic of Caucasian populations. The dis-
covery of a supernumerary root, radix entomolaris
(RE), in addition to the two regular roots (mesial and
distal) on the M, of Skeleton 5 is surprising. Analy-
sis of the periapical radiographs of modern Sloveni-
ans showed that only 1.32% (18/1361) of the first,
0.25% (4/1573) of the second, and 1.77% (13/734)
of the third lower permanent molars are three-root-
ed.® Research on the extracted teeth of Dutch peo-
ple showed that REs occur on 1.07% of the first,
on 0.14% of the second, and on 0.85% of the third
lower permanent molars.” Lower molars with REs
from prehistoric people are rarely mentioned in the

8 Strmsek, Stamfelj 2019.
% Visser 1948.



korenin doloc¢ali z makroskopskim pregledom gradi-
va. Tudi pri M, skeleta 5 sem makroskopsko in celo
z lokalnim rentgenskim posnetkom lahko ugotovil
le prisotnost dveh rednih korenin, tretjo korenino
(RE) pa je pokazala Sele RTSS. Prednost te meto-
de pred klasi¢nim rentgenskim slikanjem zob je, da
omogoc¢a natan¢en prikaz anatomskih struktur v
vseh treh razseznostih. Najdba spodnjega koc¢nika
z RE posredno dokazuje, da je bil dedni zapis, ki
omogoca razvoj te koreninske razli¢ice, na obmo-
¢ju danasnje Slovenije prisoten ze v srednji bronasti
dobi. V nasprotju s tem v vzhodni Anatoliji $e pri
skeletih iz zelezne dobe (1100-600 pr. n. s$t.) niso
ugotovili nobenega mle¢nega (0/15) ali stalnega
spodnjega koc¢nika (0/144) z RE, ugotovili pa so jih
pri skeletih iz srednjega veka (10. stol. n. $t.), in si-
cer pri obeh skupinah spodnjih ko¢nikov. Domneva
se, da so ustrezni dedni zapis na to obmodje prinesli
migracijski tokovi iz Azije Sele v srednjem veku.'

Obraba zob

Skeleta 2 in 5 imata skoraj enako povpre¢no stopnjo
obrabe spodnjih zob po Molnarjevi lestvici (4,2 vs.
4,3), kar kaze na primerljivo starost obeh posame-
znikov. Pri skeletu 2 je zelo nenavadna precej vedja
povpreéna stopnja obrabe zgornjih zob v primerjavi
s spodnjimi zobmi (7,0 vs. 4,2). Nenavaden je tudi
vedji naklon grizne ravnine pri zgornjih kot pri spo-
dnjih koénikih. Posledica je okluzijsko neujemanje
zgornjih in spodnjih zob. Pri zveéenju hrane se zgor-
nji in spodnji zobje obrabljajo priblizno enako hitro,
zato gre pri skeletu 2 bolj verjetno za posledico neke
dodatne dejavnosti, morda uporabe zgornjih zob pri
doloc¢enem opravilu. Druga mozna razlaga je, da se
je pri delu s skeletnim gradivom zgodila zamenjava
in Celjustnici ne pripadata istemu skeletu.

Zobni karies

Zobni karies je razgradnja trdih zobnih tkiv zaradi
delovanja kariogenih bakterij. Od treh bronastodob-
nih skeletov je le eden brez kariesa (moski skelet 5).
V analiziranem gradivu je 14,3 % (7/49) karioznih
zob: pet zob pri skeletu 2 (5/21), en zob pri skeletu 3
(1/3), ni¢ zob pri skeletu 5 (0/23), poleg tega ima ka-
ries Se eden od dveh izoliranih zob. Dva zoba imata
po dve kariozni spremembi, pet zob pa po eno kario-
zno spremembo. Med sedmimi karioznimi zobmi so
trije prvi koc¢niki ("M, M), trije drugi koc¢niki (*M?,
,M) in en prvi licnik ('P). Po rentgenski oceni nobe-
na kariozna sprememba ne sega do pulpine votline.
Prevladujoca prizadetost koé¢nikov ni presenetljiva,
saj se je karies v vseh obdobjih najpogosteje pojavljal

1 Erkman, Kaya 2014.

literature, which is partially related to the fact that
most research only employs macroscopic analyses of
the material when determining the number of roots.
Macroscopic analysis and periapical radiography of
the M, of Skeleton 5 allowed for the recognition of
just two roots, whereas the third root (the RE) was
only identified with CBCT. The advantage of this
method over conventional radiographic imaging is
the capacity for detailed representation of anatom-
ical structures in all three dimensions. The discov-
ery of the lower molar with an RE indirectly proves
that the genotype allowing for the development of
this root variation was already present in the area of
modern-day Slovenia in the Middle Bronze Age. In
contrast, not a single deciduous (0/15) or perma-
nent (0/144) lower molar with an RE was discovered
among the Early Iron Age (1100-600 BC) skeletons
in Eastern Anatolia; however, REs were present in
both groups of the lower molars of the Middle Age
(10" century AD) skeletons from this area. It is pre-
sumed that the appropriate genotype was only intro-

duced to Eastern Anatolia by the wave of migration
from Asia during the Middle Ages."

Dental wear

Lower teeth of Skeletons 2 and 5 present almost
the same (4.2 vs. 4.3) average dental ware stage on
Molnar’s scale, which indicates a comparable age at
death of both individuals. The significantly more ad-
vanced dental wear on the upper teeth of Skeleton
2 compared to its lower teeth (7.0 vs. 4.2) is highly
unusual. Also unusual is a greater chewing surface
inclination of the upper than lower molars. The re-
sult is an occlusal discrepancy of the upper and lower
teeth. When chewing food, upper and lower teeth
are abraded at a similar pace. Thus, the teeth of Skel-
eton 2 might indicate an additional activity; perhaps
the use of upper teeth for a specific task. It is also
possible that while handling skeletal material, the re-
mains were commingled and the jaws do not belong
to the same skeleton.

Dental caries

Dental caries is a breakdown of hard dental tissues
due to the activity of cariogenic bacteria. Out of the
three Bronze Age skeletons, only one is caries-free
(male Skeleton 5). There are 14.3% (7/49) of carious
teeth in the analysed material: five teeth of the male
Skeleton 2 (5/21), one tooth of the female Skeleton
3 (1/3), and zero teeth of the male Skeleton 5 (0/23).
Additionally, caries is present in one of the unasso-
ciated teeth. Two teeth have two carious lesions, and

' Erkman, Kaya 2014.
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pri tej zobni skupini, zlasti pri prvem in drugem ko¢-
niku, manj pogosto pri li¢nikih, karies na sekalcih in
podoc¢nikih pa je bil redkost vse do obdobja po letu
1000 n. s.."

Pri¢ujoca paleostomatoloska raziskava daje pred-
vsem vpogled v ustno zdravje stirih odraslih posame-
znikov, rezultatov pa zaradi majhnega vzorca ne mo-
remo neposredno prenesti na celotno prebivalstveno
skupino, ki so ji ti posamezniki pripadali. Analiza ob-
seznejSega skeletnega gradiva bi lahko dala bistveno
druga¢ne podatke. Kakorkoli, ¢e rezultati dejansko
predstavljajo vpogled v ustno zdravje prebivalstvene
skupine, je ugotovljeni delez karioznih stalnih zob
(14,3 %) znacilen za nacin prezivljanja, ki temelji na
poljedelstvu (2,2-26,9 %),'* se pa uvr$¢a v zgornji
del razpona vrednosti za evropska bronastodobna
najdiséa (1,1-17,1 %)."

Pri zobeh iz Brezij pod Brinjevo goro je vseh de-
vet karioznih sprememb na zobnem vratu (osem na
aproksimalnih ploskvah in ena na bukalni ploskvi)
in vse so bile omejene na posamezno zobno ploskev.
Za razliko od tega se pri sedanjem prebivalstvu kari-
es najpogosteje razvije na zobnih kronah ko¢nikov
in li¢nikov, in sicer najveckrat v fisurnem sistemu
na griznih ploskvah, nato na njihovih aproksimal-
nih ploskvah. Pojavljanje kariesa na zobnem vratu
in koreninah namesto na griznih ploskvah pri pred-
zgodovinskih prebivalstvenih skupinah povezujejo z
veliko obrabo zob.'* Okluzalna obraba je povzrocila
zgodnje preoblikovanje griznih ploskev ko¢nikov in
licnikov, predvsem izgubo fisur, ki so predilekcijsko
mesto za razvoj okluzalnega kariesa. Poleg tega se je
obraba zobnih kron delno izravnavala z izras¢anjem
zob, kar je razgalilo vratni del zobne korenine, ki ga
sicer pokrivajo obzobna tkiva.

Kroni¢ni apikalni parodontitis

Apikalni parodontitis je vnetje, ki se razvije ob ko-
reninski konici okuZenega avitalnega zoba. Na ce-
ljustni kosti se kaze kot apikalna osteoliti¢na spre-
memba. Apikalni parodontitis se v veéini primerov
razvije ob zobeh, pri katerih sta karies ali obraba
dosegla zobno pulpo. Apikalno kostno razgradnjo,
ki je nastala zaradi kroni¢nega apikalnega paro-
dontitisa (KAP), sem makroskopsko in rentgensko
ugotovil pri skeletu 2 ob koreninah P'. Nastanek
KAP je bil v tem primeru vzro¢no povezan z od-
prtjem pulpine votline zaradi mo¢ne obrabe, kar je

1 Caselitz 1998.

2 Turner II, 1979.

9 Przystdnska et al. 2015; Ubelaker, Pap 1996; Brabant,
Cordier 1966; Polo-Cerd4 et al. 2007; Nicklisch et al.
2016; Cucina et al. 1999.

4 Maat, Van der Velde 1987; Meinl et al. 2010.

five teeth have one carious lesion. Among the seven
carious teeth are three first molars ("M, M,), three
second molars (*M? M), and one first premolar
('P). According to the radiographic evaluation, none
of the carious lesions has extended into the pulp cav-
ity. That molars are predominantly affected is hardly
surprising, considering that in all periods caries are
most common for this group of teeth. The first and
second molars are particularly prone to them, and
the premolars less so. Caries of the incisors and ca-
nines remained a rarity until post-1000 AD."!

This palacostomatological research predomi-
nantly provides an insight into the oral health of four
adult individuals. Given the small sample size, the
results cannot be directly linked to the entire popu-
lation to which these individuals belonged. An anal-
ysis of a larger skeletal sample might provide signifi-
cantly different data. Nevertheless, if the sample does
reflect the general population trends in oral health,
the determined portion of carious permanent teeth
(14.3%) would have been characteristic of the agri-
cultural way of life (2.2-26.9%),"* and would have
fallen within the upper range for European Bronze
Age sites (1.1-17.1%)."

On the teeth from Brezje below Brinjeva gora,
all nine carious lesions are on the tooth necks (eight
on the approximal surfaces and one on the buccal
surface) and limited to a single tooth surface. In
contrast, caries in modern populations develop most
often on the crowns of molars and premolars, com-
monly in the fissure system of chewing surfaces, and
lees often on their approximal surfaces. The occur-
rence of caries on the tooth neck and roots instead
of on the chewing surfaces in prehistoric populations
is related to advanced dental wear."* Occlusal dental
wear caused early modification of chewing surfaces
of molars and premolars, particularly loss of fissures,
which would have presented a site of predilection for
the development of occlusal caries. Furthermore, the
abrasion of dental crowns offset the eruption of teeth,
exposing the necks of their roots, which would nor-
mally have been covered by the periodontal tissues.

Chronical apical periodontitis

Apical periodontitis is an inflammatory lesion that
develops around the apex of a root of an infected
avital tooth. On the jawbone, it presents as an apical
osteolytic change. Apical periodontitis most often

1 Caselitz 1998.

2 Turner II, 1979.

5 Przystdnska er al. 2015; Ubelaker, Pap 1996; Brabant,
Cordier 1966; Polo-Cerdd et al. 2007; Nicklisch et al.
2016; Cucina et al. 1999.

4" Maat, Van der Velde 1987; Meinl et /. 2010.



mikroorganizmom iz ustne votline omogocilo vstop
v notranjost zoba. Pri istem skeletu je bil KAP mor-
da prisoten tudi ob zobeh *P?, vendar to zaradi slabe
ohranjenosti alveol in izgube zob po smrti ni povsem
jasno. V analiziranem bronastodobnem gradivu je
1,5 % (1/67) zob s KAP, kar je upostevaje majhnost
vzorca primerljivo z 0,42 % delezem (17/4032) pri
bronastodobnih prebivalcih na obmo¢ju danasnje
Madzarske,"” vendar precej manj od 6,6 % deleza
(23/349) pri zgodnjebronastodobnih prebivalcih

danasnjega Trentina v Italiji.'®

Parodontalna bolezen

Prisotnost znakov parodontalne bolezni se kaze pri
skeletih 2 in 5, pri skeletu 3, pa je ohranjenost ce-
ljustne kosti preslaba. Znaki parodontalne bolezni
so prisotni na Celjustni kosti ob 11 ko¢nikih ($tirih
zgornjih in sedmih spodnjih), dveh zgornjih li¢nikih
in enem zgornjem sekalcu. Prevladujoca prizadetost
Celjustnice ob ko¢nikih se ujema z rezultati drugih
raziskav, prav tako njihova neenakomerna porazdeli-
tev. Pri moskem s skeletom 5 so znaki parodontalne
bolezni prisotni le ob dveh zobeh (,M,), pri moskem
s skeletom 2 pa ob 12 zobeh in pri skoraj polovici
teh zob je bila bolezen napredovana °M?, I, M ). V
gradivu je 75,5 % (37/49) zob z zobnim kamnom.
Pri zobovju skeleta 5 je zobni kamen pritrjen na kro-
ne (supragingivalni zobni kamen), kar se sklada z
zdravo alveolno kostjo pri tem posamezniku. Tudi
pri zobovju skeleta 2 je bil zobni kamen pritrjen na
krone, le pri M, in P je bil (tudi) na korenini (sub-
gingivalni zobni kamen). Znano je, da subgingivalni
zobni kamen nastane v predelu parodontalnega zepa
kot stranski proizvod vnetja.'” Prisotnost zobnega
kamna olajsa kopicenje bakterijskega zobnega plaka,
vendar ni neposredni vzro¢ni dejavnik parodontalne
bolezni, zato ne preseneca, da sta se moska kljub pri-
blizno enaki koli¢ini supragingivalnega zobnega ka-
mna in primerljivi starosti mo¢no razlikovala glede
parodontalnega zdravja.

Linearne hipoplazije sklenine

Linearne hipoplazije sklenine (LHS) so nespecifi-
¢en odraz delovanja okoljskih $kodljivih dejavnikov
na otrokov razvoj." Lahko so posledica neustrezne
prehrane pri otroku, sistemskih in infekecijskih bo-
lezni."” Pri skeletu 2 imata I, v sklenini vratne po-
lovice labialne ploskve vsak po dve $ibko izrazeni

linearni hipoplaziji. Vsak par hipoplazij je priblizno

5 Ubelaker, Pap 1996.

® Cucina et al. 1999.

7" Lang et al. 2008.

18 Baume, Crawford 1980.
Y Schultz et al. 1998.

develops at teeth where the dental pulp has been
exposed by caries or dental wear. Apical bone loss
caused by chronical apical periodontitis (CAP) was
macroscopically and radiographically determined at
the roots of the P! of Skeleton 2. In this case, the de-
velopment of CAP was causally related to the open-
ing of the pulp cavity caused by the advanced dental
wear which allowed microorganisms from the oral
cavity to enter the interior of the tooth. It is possible
that CAP might also be present at the °P? in this
skeleton. However, poor preservation of the alveo-
li and postmortem tooth loss prevents unequivocal
diagnosis. In the analysed material, 1.5% (1/67) of
teeth has CAP. Whilst acknowledging the small sam-
ple size, this is comparable to the 0.42% (17/4032)
presence determined for the Bronze Age populations
of modern-day Hungary."” On the other hand, it is
significantly smaller than the 6.6% (23/349) pres-
ence in the Early Bronze Age population of mod-
ern-day Trentino in Italy."

Periodontal disease

Changes indicating periodontal disease were present
on the Skeletons 2 and 5, while the jaws of Skeleton
3 were too poorly preserved for such observations.
Signs of periodontal disease were present adjacent to
11 molars (four upper and seven lower), two pre-
molars and one upper incisor. The predominant
occurrence of periodontal disease in the molars is
consistent with the results of other studies, as is its
irregular occurrence amongst the teeth of different
individuals. The signs of periodontal disease are only
present adjacent to two teeth (the ;M) of the male
Skeleton 5, whereas bone adjacent to 12 teeth of the
male Skeleton 2 is affected, with an advanced stage
of the disease identified in almost half of the cas-
es (the °M? I>, M)). Dental calculus is present in
75.5% (37/49) of the examined teeth. On the teeth
of Skeleton 35, it is attached to the crowns (i.e. su-
pragingival dental calculus) which is consistent with
the healthy alveolar bone of the individual. On the
teeth of Skeleton 2, it also appears on the crowns; on
the M, and P, it is also attached to the roots (i.e.
subgingival dental calculus). Subgingival calculus is
known to develop around the periodontal pocket
as a by-product of inflammation."” The presence of
dental calculus facilitates the accumulation of bac-
terial dental plaque, although it is not a direct cause
of periodontal disease. It is not surprising, then, that
the periodontal health of both men was significantly

5 Ubelaker, Pap 1996.
¢ Cucina et al. 1999.
7 Lang et al. 2008.
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enako oddaljen od SCM, zato ga lahko povezemo z
istim vzroénim dejavnikom. Iz ¢asovnih dolo¢il pri
razvoju drugega spodnjega stalnega sekalca lahko
dolo¢im, da je en par LHS nastal pri starosti 2,5 let,
drug par pa pri starosti 3 let. Menijo, da je pri pre-
teklih ljudstvih to obdobje sovpadalo s prekinitvijo

dojenja in prehodom na mes$ano prehrano.”

Primerjava oralnega zdravja posameznikov
Analiza je pokazala, da je bilo oralno zdravje precej
slabse pri moskem s skeletom 2 kot pri moskem s
skeletom 5, ¢eprav sta oba iz iste starostne skupine
(50—60 let). Moski s skeletom 5 za casa Zivljenja
najverjetneje ni izgubil nobenega zoba, ni imel zob-
nega kariesa, apikalnega parodontitisa in hipoplazij
sklenine. Parodontalna bolezen je bila prisotna le
na lingvalni strani obeh spodnjih tretjih ko¢nikov.
Moski s skeletom 2 je za ¢asa Zivljenja izgubil oba
zgornja prva koc¢nika, imel je najmanj pet karioznih
zob, najmanj en zob z apikalnim parodontitisom in
najmanj dva zoba z LHS. Poleg tega je bila ob 12 zo-
beh prisotna parodontalna bolezen, ob petih zobeh
je bila napredovana. Oba moska sta imela supragin-
givalni zobni kamen na ve¢ kot polovici zob. Nista
se razlikovala po povprecni stopnji obrabe spodnjih
zob (4,2 vs. 4,3 po Molnarjevi lestvici); v nasprotju s
tem je povpre¢na stopnja obrabe zgornjih zob precej
vedja pri moskem s skeletom 2 (7,0 po Molnarjevi
lestvici) kot pri moskem s skeletom 5 (5,2 po Mol-
narjevi lestvici).

Zobovje zenske s skeletom 3 je zelo slabo ohra-
njeno (odlomki celjustnic s tremi zobmi), razpolo-
zljivi podatki pa navajajo k domnevi, da je bilo njeno
ustno zdravje najslabse, ¢eprav je bila priblizno 20
let mlajsa od obeh moskih. Preseneca zlasti to, da
je za Casa Zivljenja izgubila najmanj pet zob, kar je
v nesorazmerju z njeno starostjo (okrog 30 let), pa
tudi to, da so med izgubljenimi zobmi dva zgornja
licnika (P"?) in en zgornji sekalec (°I), kar bi zla-
sti pri slednjem tezko pripisali posledicam kariesa.
Ugotovljene razlike med Zensko in obema moskima
bi deloma lahko bile odraz spolnih razlik glede po-
gostnosti kariesa pri takratnem prebivalstvu. Obstoj
taksnih razlik potrjujejo raziskave na $tevilnih arhe-
oloskih gradivih, vzroki za vedjo pogostnost kariesa
pri zenskah kot pri moskih pa so verjetno socialne in
ne fizioloske narave.”!

20 Goodman et al. 1980.
21 Larsen et al. 1991.

different despite having roughly the same amount of
supragingival dental calculus.

Linear enamel hypoplasia

Linear enamel hypoplasia (LEH) is a nonspecific in-
dicator of harmful environmental factors affecting
the development of a child."”® It can be attributed
to malnutrition, or systemic and infectious diseas-
es.'” Skeleton 2 has two mildly expressed hypoplas-
tic lines on the enamel of the neck half of the I,
labial surfaces. Each pair of the hypoplastic lines is
approximately equidistant from the CE]J. Thus, it
can be attributed to the same cause. Based on the de-
velopmental timing of the second lower permanent
incisor, the first pair of the LEH developed at 2.5
years of age and the second at 3 years of age. In past
populations, this age range generally coincides with
the weaning process.”

Comparisons of oral health of individuals
The analyses showed that the male Skeleton 2 had
significantly poorer oral health compared to the male
Skeleton 5, even though both individuals belonged
to the same age group (50-60 years). Teeth and jaws
of Skeleton 5 indicate that in his lifetime, this male
individual did not suffer from tooth loss, dental car-
ies, apical periodontitis or enamel hypoplasia. Perio-
dontal disease was only present on the lingual side of
his lower third molars. The teeth and jaws of Skele-
ton 2 indicate that, during his lifetime, this man lost
both upper first molars; had a minimum of five cari-
ous teeth; at least one tooth had apical periodontitis;
and LEH occurred on at least two teeth. Addition-
ally, periodontal disease was present adjacent to 12
of his teeth, with advanced stages identified in five
cases. Both males had supragingival dental calculus
on more than half of their teeth. The average dental
wear of the lower teeth did not differ between the
two males (4.2 vs. 4.3 on Molnar’s scale); on the oth-
er hand, Skeleton 2 had a significantly higher aver-
age dental wear on the upper teeth (7.0 on Molnar’s
scale) than Skeleton 5 (5.2 on Molnar’s scale).
Dentition of the female Skeleton 3 is poorly pre-
served (i.e. a fragment of the mandible with three
teeth), yet the available data suggests the poorest oral
hygiene of the three, even though the woman was
about 20 years younger than both men. Particular-
ly surprising is the antemortem loss of at least five
teeth, which is disproportionate to her age (around
30 years). Furthermore, among the lost teeth are two

18 Baume, Crawford 1980.
Y Schultz et al. 1998.
20 Goodman et al. 1980.



ZAKLJUCKI

i) Starost ob smrti, izratunana na osnovi rentgen-
skih posnetkov zob, je bila najvisja pri moskem
s skeletom 5 (58 + 8,6 let), sledita moski s ske-
letom 2 (53 + 10 let) in Zenska s skeletom 3 (33
+ 11,5 let).

ii) Racunalniska tomografija spodnje celjustnice
skeleta 5 je pokazala, da ima levi modrostni zob
poleg dveh rednih korenin (mezialne in distalne)
$e nadstevilno korenino na lingvalni strani — 7a-
dix entomolaris (RE). Najdba posredno dokazuje,
da je dedni zapis, ki usmerja razvoj te dodatne
korenine, na obmo¢ju danasnje Slovenije med
prebivalstvom prisoten najmanj 3.500 let.

iii) Mocno obrabljenost in razmeroma velik delez
karioznih zob v vzorcu (14,3 %) bi lahko pove-
zali z abrazivno prehrano pretezno rastlinskega
izvora. Pri skeletu 2 preseneca precej vec¢ja ob-
rabljenost zgornjih zob v primerjavi s spodnjimi
zobmi, kar bi lahko nastalo kot posledica upora-
be zgornjih zob pri dolo¢enem opravilu.

iv) Rezultati kazejo, da so se analizirani bronasto-
dobni posamezniki zelo razlikovali glede oralne-
ga zdravja. Zobje in celjustnici skeleta 5 kazejo,
da je moski do konca svojega Zivljenja obdrzal
popolno in nekariozno zobovje ter z izjemo dveh
zob zdravo alveolno kost. Zobje in ¢eljustnici
skeleta 2 kazejo, da je moski za Casa zivljenja iz-
gubil dva ko¢nika, imel je najmanj pet karioznih
zob, najmanj en zob z apikalnim parodontiti-
som, najmanj dva zoba z linearnimi hipoplazi-
jami sklenine in 12 parodontalno obolelih zob,
med katerimi je bilo pet zob z napredovano obli-
ko bolezni. Zobje in ¢eljustnici skeleta 3 kazejo,
da je zenska, ki je umrla priblizno 20 let mlajsa
od obeh moskih, za ¢asa Zivljenja izgubila naj-
manj pet zob, med katerimi sta celo en zgornji
sekalec in dva zgornja li¢nika. Kljub zelo slabi
ohranjenosti zobovja in ¢eljustnic rezultati na-
vajajo k sklepu, da je bilo njeno oralno zdravje
najslabse.

premolars (P"?) and one upper incisor (*I), which
can hardly be attributed to caries, especially in the
case of the latter. Differences between the female
and both males might partially reflect a distinct
gender bias in the prevalence of dental caries within
the population, which was confirmed by numerous
studies of archaeological material. A higher rate of
caries in females was likely a result of social, and not
physiological, factors.”!

CONCLUSIONS

i) Based on the radiographic images, age at death
was calculated to be the highest for the male
Skeleton 5 (58 + 8.6 years), followed by the male
Skeleton 2 (53 + 10 years), and the female Skel-
eton 3 (33 £ 11.5 years).

ii) The computed tomography of the mandible of
Skeleton 5 presented a supernumerary root —
radix entomolaris (RE) on the lingual side of his
left wisdom tooth in addition to the two regular
roots (the mesial and the distal). The discovery
indirectly proves that the genotype that directs
supernumerary root development in the area of
modern-day Slovenia has been present in the
population for at least 3,500 years.

iii) The advanced dental wear and relatively high
proportion of carious teeth in the sample
(14.3%) might be related to an abrasive, pre-
dominantly plant-based diet. The surprising and
significantly higher abrasion of the upper teeth
of Skeleton 2 might be consequential to the use
of upper teeth for some specific task.

iv) Results show that the oral health of the ana-
lysed Bronze Age individuals differed signifi-
cantly. The teeth and jaws of Skeleton 5 indicate
that this male individual kept all his caries-free
teeth until the end of his life and, apart from
two teeth, a healthy alveolar bone. The teeth
and jaws of Skeleton 2 indicate that this man
lost two molars antemortem; had a minimum
of five carious teeth; at least one tooth with the
apical periodontitis; at least two teeth with lin-
ear enamel hypoplasia; and 12 teeth affected by
periodontal disease, five of which presented an
advanced stage of the disease. The teeth and jaws
of Skeleton 3 indicate that this female individu-
al died about 20 years younger than both male
individuals and lost a minimum of five teeth
antemortem, including one upper incisor and
two upper premolars. Despite the poor preserva-
tion of the jaws and dentition, this indicates the
poorest oral health of the three individuals.

21 Larsen et al. 1991.
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