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A bifid mandibular condyle from a cremation grave 
from Paprotki Kolonia cemetery, Poland
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AbsTRACT: This study investigates the etiology of a bifid mandibular condyle found in a Bogaczewo culture 
cremation burial from the Paprotki Kolonia site 1. Using macroscopic analysis and CT imaging, we identified 
a sagittal separation of the mandibular condyle, suggesting a developmental origin. This represents the 
first known case of a bifid mandibular condyle from an Iron Age cremation context. Analytical potential 
is limited due to the preservation of only one condyle and the absence of teeth and temporobandibular 
surface, which do not allow us to assess the impact of this condition to the life quality of the individual.
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Introduction

Multi-headed mandibular condyles are 
often incidentally detected during radi-
ographic examinations in both adults 
and children (Artvinil and Kansu 2003; 
Ertas et al. 2013; Jha et al. 2013). Pro-
posed etiologies for these abnormalities 
include malformations during early 
childhood development (Blackwood 
1957; Ertas et  al. 2013), hindrance 
in blood supply (Hrdlička 1941), and 
childhood trauma (Cowan and Fergu-
son 1997; Daniels and Ali 2005). How-
ever, these lesions are often classified 
as non-specific, lacking a known etiol-
ogy (Almăşan et  al. 2011; Antoniades 
et al. 2004; Cowan and Ferguson 1997; 
Dennison et al. 2008; Ertas et al. 2013; 

Espinosa-Femenia et  al. 2006; Moraes 
Ramos et  al. 2006; Szentpétery et  al. 
1990). The earliest known report of 
a bifid mandibular condyle (BMC) dates 
back to the Late Neolithic period (Wil-
liams and Polet 2017).

This study introduces the case of 
BMC obtained from an archaeological 
cremation burial of Bogaczewo culture. 
We provide a  description of this condi-
tion, a differential diagnosis, and consid-
erations regarding its etiology. This re-
port contributes to the understanding of 
populational occurrence of multi-headed 
mandibular condyles from archaeological 
contexts, particularly in the context of 
cremation burials and the potential di-
agnosis of this paleopathology in burned 
human remains.

Fig. 1. Geographic location of Paprotki Kolonia site 1. Selected large modern cities marked as the reference
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Fig. 2. The present-day landscape of the north shore of the former Lake Wons with the location of relics of 
the cemetery (1) and associated settlement (2)

Material

The cemetery in the village of Paprot-
ki Kolonia is situated in the Mazurian 
Lakeland, northeastern Poland (Fig. 1). 
So far, 539 human graves, 11 offering pits 
with horse skeletons, and relics of pyres 
were discovered there. The cemetery is 
dated from the 1st until the 6th century 
A.D.  All human graves were cremation 
graves in clay urns or without, usually 
with the charcoals from the pyre inside 
the grave pit. Urns exhibited stylistic di-
versity in terms of form, ornamentation, 
and metric features. Currently, studies 
of burials from Bogaczewo culture ceme-
teries, including Paprotki Kolonia cem-
etery (French et  al. 2024; Karczewski 
2011), Łężany (Wiśniewska 2014), and 

Samławki VII (Budziszewski 2018) re-
ported that while graves with Minimum 
Number of Individuals (MNI)=1 are the 
predominant burial form, the occurrence 
of burials with MNI>1 was confirmed in 
all bioarchaeologically studied Bogacze-
wo culture cemeteries. In this category of 
burials, it is more common for an adult 
to be buried together with a  non-adult. 
However, graves containing the remains 
of two or more adults are also known.

However, no clear relationship was 
found between the MNI and the fu-
nerary urn’s form, ornamentation or 
dimensions. Some of the burials with 
MNI=1 have larger dimensions than 
urn burials with MNI>1 (Karczewski 
2011; Wiśniewska 2014). This ceme-
tery belongs to the so-called Bogaczewo 
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Culture, an archaeological equivalent 
for part of the West Balts community 
in the 1st half of the 1st millennium 
A.D. Material traces of the funeral rite 
do not indicate the existence of lasting 
social differentiation of the community 
using the cemetery. No graves have been 
discovered that differed from the others 
in terms of particularly rich equipment 
or a different form of burial. Weapon el-
ements discovered in men’s graves, such 
as spearheads, combat knives, shield el-
ements indicate that these were warri-
or burials. The vertical and horizontal 
stratigraphy of individual grave clusters 
indicate that subsequent graves were ar-
ranged around the chronologically old-
est grave located in the center of group-
ing. This focal grave usually contained 
the burned remains of an adult male 
suggesting a patrilineal structure of the 

community. The remains of plants and 
animals discovered in graves were used 
as elements of the funeral ritual. Such 
remains were also found in the relics of 
the settlement whose people used the 
cemetery (Fig. 2), which proves that it 
was an agricultural community. Their 
additional activities included fishing, 
hunting and gathering. The non-agri-
cultural activities included ferrous and 
non-ferrous metallurgy, weaving, bone, 
antler, and amber processing, as well as 
pottery making. 

The grave No. 75 was located in 
the west part of the cemetery, on the 
north edge of the large cluster of graves 
(Fig.  3). It had stratigraphic relations 
with graves No. 85 and 102. It was 
a  large urn cremation burial with no 
relics of pyre, excavated during the field 
season 1992. Insite the urn, between 

Fig. 3. A fragment of the plan of the western part of the cemetery with the location of grave no. 75 marked 
by red color. Trenches from World War I marked with gray color
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fragments of burnt human bones, an 
amber bead and a  miniature clay ves-
sel were found. All graves – No. 75, 85, 
and 102 were dated to phases C2-D (ca. 
260-450 A.D.).

Methods 

The cremation burial was analyzed with 
the methodological protocol proposed by 
Jacqueline McKinley (1994) and recent-
ly by Elżbieta Jaskulska (2020) with the 
use of a  set of three calibrated sieves. 
It allowed us to describe and determine 
the biological profile and cremation bur-
ial practices in the case of the single urn 
burial 75. The sex of individuals was as-
sessed based on the morphology of skull 
fragments and pelvic morphology (Acsá-
di and Nemeskéri 1970 cited in Buik-
stra and Ubelaker 1994; Phenice 1969). 
Furthermore, the general morphology 
of preserved bone fragments in terms of 
robusticity and gracility was taken into 
account, based on the observation of Jac-
queline McKinley (1994:6). 

Age-at-death was assessed based on 
the development of long bones and the 
axial skeleton (Cunningham et al. 2016), 
and cranial suture obliteration (Meindl 
and Lovejoy 1985). 

Results

Anthropological analysis
A total of 1837.9 grams of human cre-
mains were deposited in the analyzed 
urn. The cremains of two adult indi-
viduals have been identified in burial 
75 based on the presence of two right 
zygomatic processes of the frontal bone, 
two right mandibular condyles, and two 
left frontal processes of the zygomatic 
bone. Bone fragments also exhibit a vis-

ible diversity in size, especially in the 
case of mandibular condyles. The me-
diolateral dimension of the first right 
mandibular condyle (a) is 250 mm, and 
the second right mandibular condyle (b) 
is 150 mm. The presence of a male in-
dividual (Acsádi and Nemeskéri 1970 
cited in Buikstra and Ubelaker 1994) 
was assessed based on the presence of 
a  pronounced right supraorbital mar-
gin (score=5), and nuchal lines of the 
occipital bone (score=4). This was also 
confirmed by a  preserved right greater 
sciatic notch (score=4, Phenice 1969). 
Finally, the general morphology of the 
bone fragments indicates visible differ-
ences in robusticity between a male and 
a second individual interred in the dis-
cussed burial. The presence of a female 
individual was additionally confirmed 
and assessed based on the presence of 
gracile bone fragments and preserved 
left supraorbital margin (score=2), right 
mastoid process (score=1), and glabella 
(score=2). Based on the measurements, 
the malformed mandibular condyle was 
assigned to the male individual. Among 
these 1837.9 g of human cremains, 
there was not a  single bone fragment 
indicating a  distinctly different degree 
of development of the human osseous 
system, and significant number of cra-
nial bones with obliteration of sutures 
in the endocranial surface making it un-
reasonable to conclude that a non-adult 
individual was deposited in this burial.

Macroscopic evaluation
A deep and oval groove is present in the 
middle of the BMC, separating it into 
two, nearly equal in size heads in the 
sagittal plane (Fig. 4a, 4b). The pitting 
is visible within the mentioned medial 
groove. Lateral and medial views of the 
affected mandibular condyle present the 
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morphology of the groove and its depth 
in the additional perspectives (Fig.  4c, 
4d). The maximum mediolateral diam-
eter of the groove is 3 mm and the max-
imum anterioposterior diameter of the 
groove is 8 mm This lesion caused the 
characteristic Y-shaped BMC (Fig. 4e). 
No osteophytes, tumors, or alternations 
on the articular surfaces have been ob-
served on the BMC.

Radiographic evaluation
CT image of the BMC under discussion 
presents the normal cancellous bone pres-
ence without any signs of remodelling, 
fracture lines or bone microstructural dis-
turbances (Fig. 5a, Fig. 5b, Fig. 5c, Fig. 5d). 
Furthermore, these images offer addition-
al documentation of the BMC’s morphol-
ogy, confirming the symmetrical sagittal 
condyle separation by a curved groove.

Fig. 4. BMC from the funerary urn 75 from Paprotki Kolonia site 1. A. The mandibular condyle from the 
anterior view. B. posterior view. C. medial view. D. lateral view. E. superior view

Fig. 5. Series of CT scan images of BMC (a–d), displaying a series of cross sections through the condyle for 
the visualization of internal bone structure
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Discussion 

Differential diagnosis
Bifid and multi-headed mandibular con-
dyles are considered rare conditions and 
are often described as developmental 
traits with an unknown etiology (Hrdlič-
ka 1941). Publications addressing these 
lesions in archaeological contexts fre-
quently rely on clinical medical reports 
and echo the etiological conclusions 
drawn therein. The following section 
provides observations grounded in the 
most frequently cited symptoms found 
in the literature to establish the etiology 
of the discussed lesion (Table 1).

Among the various etiological mech-
anisms proposed for the BMC, the case 
from Paprotki Kolonia aligns most close-
ly with developmental or trauma-induced 
instances. The absence of osteoarthritic 
changes, osteophytes, osteochondroma, 
and lobulation on the condyle surface 
justifies the exclusion of degenerative or 
tumor etiology.

Currently, trauma is the most fre-
quently cited etiological mechanism of 
the BMC in the clinical literature (An-
toniades et  al. 2004; Cornwall et  al. 
2015; Cowan and Ferguson 1997; Dan-
iels and Ali 2005; Ertas et  al. 2013; 
González-Garrido et  al. 2020; Güven 
2018). Szentpétery et  al. (1990) were 
the first to suggest a distinction between 
sagittal separation of the condyle be-
cause of traumatic etiology and coronal 
separation as characteristics of develop-
mental origin. However, cases of coronal 
separation of the condyle with confirmed 
trauma record were also reported in mul-
tiple studies (Almăşan et al. 2011; Cow-
an and Ferguson 1997; Daniels and Ali 
2005; Lund 1974; Hersek et  al. 2004; 
Shriki et  al. 2005). Moreover, sagittal 
separation, both unilateral and bilateral, 

is often recorded in individuals with no 
known history of trauma (Antoniades 
et al. 1993; Cornwall et al. 2015; Cow-
an and Ferguson 1997; Daniels and Ali 
2005; Güven 2018; Hersek et al. 2004; 
Jordana et al. 2004; Kahl et al. 1995; Loh 
and Yeo 1990). Severe trauma cases in 
clinical records involve condylar disloca-
tion or dysplasia accompanied by flatten-
ing of the mandibular condyle, osteoar-
thritic changes, and temporomandibular 
joint (TMJ) ankylosis (Cornwall et  al. 
2015; Daniels & Ali 2005; Güven 2018).

Clinical records often associate BMC 
with symptoms such as trismus, click-
ing, deviation toward the affected side, 
and pain during mouth opening, al-
though this condition does not consist-
ently hinder TMJ motion or functionality 
(Almăşan et  al. 2011; Ertas et  al. 2013; 
Espinosa-Femenia et al. 2006; Gundlach 
et al. 1987; Hersek et al. 2004; Loh and 
Yeo 1990; Lysell and Öberg 1975). Con-
versely, post-traumatic cases of bifid and 
trifid mandibular condyles often result in 
significant restriction of joint functionali-
ty and movement (Jha et al. 2013; Moraes 
Ramos et  al., 2006), particularly when 
osteoarthritis accompanies BMC (Ran-
do and Waldron 2012). Further progres-
sion of degenerative lesions can gradually 
decrease the ability to open the mouth 
(Antonidades et al. 2004; Cowan and Fer-
guson 1997; Daniels and Ali 2005; Espi-
nosa-Femenia et  al. 2006; Hersek et  al. 
2004). This can hinder food consumption 
or create discomfort during eating, espe-
cially when biting harder foods. In severe 
cases, particularly those associated with 
dislocation of the mandibular condyle and 
fracture of the condylar neck, these inju-
ries may lead to visible facial asymme-
try (Dimitroulis 1997; Ertas et al. 2013; 
Hersek et al. 2004; Kahl et al. 1995; Shri-
ki et  al. 2005; Zachariades et  al. 2006). 
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On the other hand, non-traumatic cases 
of BMC are commonly not associated 
with any symptoms or incidents of mod-

erate pain and clicking during the activity 
of TMJ (Almăşan et al. 2011; Daniels and 
Ali 2005).

Table 1. Summary of differential diagnosis of BMC from Paprotki Kolonia with possible etiological mechanisms

Symptom
BMC from 
Paprotki 
Kolonia

Childhood 
trauma

Adulthood 
trauma

Developemental 
origin

Degenerative 
conditions

Tumor

Osteoarthritis - - +a, d, e - +g -

Medial groove + +a, b, c +a, e +a, c, e - -

Flattening of mandib-
ular condyle

- - +a, e - - -

Lobulation of 
manidublar condyle

- - - - +g +

Signs of bone healing - +a +a, d, e - +g -

Condyle dislocation - - +a - - -

Sagittal separation of 
mandibular condyle

+ +a, b +a, d, e +a, c, e - -

Coronal separation of 
mandibular condyle

- +a, b, c - +c, e - -

Osteochondroma - - - - - +h, i

Ankylosis - +a, b +a, e - +g -

Separated mandibular 
fossa

- - - - - -

Condylar neck sepa-
ratation

- - +a, d, e - - -

+ Lesions consistent with condition.
- Lesions inconsistent with condition.
a Cowan, D.F., Ferguson, M.M., 1997. “Bifid mandibular condyle”. Dentomaxillofac. Radiol. 26, 70–73.
b Daniels, J.S.M., Ali, I. 2005. “Post-traumatic bifid condyle associated with temporomandibular joint 

ankylosis: Report of a case and review of the literature”. Oral Surgery, Oral Medicine, Oral Pathology, 
Oral Radiology, and Endodontology, 99(6), 682–688.

c Blackwood, H.J.J., 1957. „The Double-Headed Mandibular Condyle”. American Journal of Physical An-
thropology 15 (1): 1–8. 

d Dennison, J., Mahoney, P., Herbison, P., & Dias, G., 2008. „The False and the True Bifid Condyles”. 
HOMO 59 (2): 149–59.

e Szentpétery, A., Kocsis, G., & Marcsik, A. 1990. “The problem of the bifid mandibular condyle”. Journal 
of Oral and Maxillofacial Surgery, 48(12)

g Açikgöz, A. 2006. “Bilateral bifid mandibular condyle: A case report”. Journal of Oral Rehabilitation, 
33(10), 784–787. 

h González-Garrido, L., Gómez-González, S., Gonzalo-Orden, J.M., & Wasterlain, S.N., 2022. „Mul-
ti-headed (bifid and trifid) mandibular condyles in archaeological contexts: Two posttraumatic cases”. 
Archives of Oral Biology 134: 105326. 

i Hersek, N., Özbek, M., Taşar, F., Akpınar, E., Fırat, M., 2004. „Bifid Mandibular Condyle: A Case Report”. 
Dental Traumatology 20 (3): 184–186.
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Conclusion

Despite the increasing number of record-
ed cases of BMC in both archaeological 
and medical contexts, its etiology remains 
poorly understood (Dennison et al. 2008; 
Loh and Yeo 1990; Moraes Ramos et  al. 
2006). In the discussed case, the fragmen-
tation caused by the cremation process 
hampers our ability to precisely estimate 
the impact of BMC on the individual’s 
quality of life. However, based on both 
macroscopic features and radiographic de-
piction, we suggest that this variation is 
of developmental origin, most similar to 
the Blackwood (1957) theory of the early 
development disturbance in the condylar 
cartilage, due to the lack of any macro-
scopic or radiographic signs of bone heal-
ing or remodeling of bone structure, which 
would indicate traumatic origin (Cowan 
and Ferguson 1997; Loh and Yeo 1990). 

This report thus presents another 
early example of BMC, from Central Eu-
rope, dating back to the Iron Age. More-
over, to our knowledge, this is the first 
reported case of BMC from a prehistoric 
cremation burial. 
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