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AssTrACT: Cranial anatomical variations, such as biparietal thinning, offer critical insights into the health
and living conditions of ancient populations. Despite the presence of extensive archaeological records,
biparietal thinning remains a relatively rare and understudied condition. This review aims to synthesize
existing bioarchaeological literature on biparietal thinning, addressing its historical prevalence, geographical
distribution, and potential etiologies.

This study integrates data from previous bioarchaeological research supplemented with a new case
from skeletal remains excavated at the hypogeal cemetery of Santa Maria Maggiore in Vercelli, Northern
Ttaly. The analysis included macroscopic examination, radiological imaging, and comparative analysis with
clinical and paleopathological cases to identify and assess the characteristic features of biparietal thinning.

Our analysis of the skeletal remains of an old adult female individual revealed clear indicators of
biparietal thinning. Notably, the thinning was bilateral, with the absence of diploe in the affected areas
while maintaining the inner and outer tables of the cranial vault. These findings align with documented
cases in the literature and contribute new data to the limited corpus of biparietal thinning cases.

This study underscores the importance of integrating paleopathological findings with modern
medical knowledge to enhance the understanding of ancient diseases. The case from Vercelli provides
an opportunity to explore the multifactorial origins of biparietal thinning and highlights the necessity
of a multidisciplinary approach, combining archaeological, anthropological, and medical perspectives. By
presenting this new case, we aim to stimulate further research into biparietal thinning and similar cranial
pathologies, enriching the broader narrative of human health evolution.
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Introduction

The discovery of bilateral symmetrical
thinning of parietal bones within skel-
etal remains in bioarchaeology is a rare
occurrence. Despite the abundance of
large skull collections from archaeolog-
ical sites worldwide, only a handful of
documented cases exist to date (Hen-
neberg et al. 2002). Nonetheless, across
epochs and continents, archaeological
and anthropological investigations have
unearthed cases of biparietal thinning
among ancient human populations. In
fact, this condition has been recognized
for an extended period of time. Specifi-
cally, the earliest descriptions of parietal
thinning were documented in the 18th
century (Fusco et al. 2020). The prev-
alence of this condition, as reported by
early studies such as Carriere in 1874,
with estimated frequency of 0.4% in
1000 dry skulls, suggesting that this al-
teration is an uncommon occurrence in
archaeological skeletal remains (Lodge
1975; Henneberg et al. 2002).

Geographically, archaeological occur-
rences have been sporadic, with report-
ed cases spanning regions across Eu-
rope, including England, France, Italy,
Austria, Romania and Spain, and other
continents, such as America, Africa and
Australia (Smith 1907; Durward 1929;
Brothwell 1967; Lodge 1967; Dutta
1969; Arnaud and Arnaud 1976; Mal-
legni 1977; Bruyn 1978; Breitinger 1983;
Ortner and Putschar 1985; Barnes 1994;
Campillo 1996; Phillips 2007; Vargova
2016; Fusco et al. 2020; Tonina et al.
202.2; Vasile 2022). This widespread dis-
tribution implies that there is no associ-
ation with any specific geographic region
or ancestry (Mann et al. 2017).

The condition of parietal thinning is
characterized by a distinct region of severe

bone thinning located midway between
the sagittal suture and the parietal promi-
nence and typically presents symmetrical-
ly and bilaterally, rather than on one side
only (Cvetkovi¢ et al. 2022). The condi-
tion was first described in 1783 and has
been known by various names over time,
including malum senile biparietale, senile
biparietal atrophy, biparietal thinning,
and biparietal osteodystrophy, with the
latter two being more commonly used in
contemporary literature (Sandifort 1783;
Bruyn 1978; Cvetkovi¢ et al. 2022). De-
spite being an uncommon to rare con-
dition in clinic, biparietal thinning is
increasingly recognized as significant in
forensic contexts. The presence of bipa-
rietal thinning can render an individual
more susceptible to trauma, particularly
if the site of impact involves the regions
where the bone is thinnest within the de-
pressions (Mann et al. 2017). Clinically,
this condition is often discovered inciden-
tally on imaging, patients may report bi-
lateral scalp depressions, localized pain or
sustain skull fractures resulting from falls
or trauma (Tsutsumi et al. 2008; Yiu Luk
et al. 2010; Sanati-Mehrizy et al. 2020;
Yokota et al. 2024).

Modern clinical case records indicate
that the majority of parietal thinning
cases occur in individuals with a min-
imum average age of 50 for men and
over 60 for women (Yilmaz et al. 2013;
Mann et al. 2017; Fusco et al. 2020).
Nevertheless, due to the scarcity of ar-
chaeological cases, it remains challeng-
ing to ascertain whether this condition
was more prevalent in ancient popula-
tions compared to contemporary times
(Henneberg et al. 2002).

Debate persists among researchers
regarding the etiology of this phenome-
non. Some attribute it to a developmen-
tal defect, while others associate it with
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progressive osteoporosis in the elderly
(Ortner and Putschar 1985; Aufderheide
and Rodriguez-Martin 1998). Other factor
considered through the years, range from
constant external pressure on the skull (of-
ten mentioned in archaeological studies of
ancient Egyptians who wore heavy wigs)
to syphilis, gonadal insufficiency and post-
menopausal osteoporosis as it is more fre-
quently observed in women (Smith 1907;
Epstein 1953; Sanati-Mehrizy et al. 2020;
Cvetkovi¢ et al. 2022). Additionally, pari-
etal thinning has been noted in multiple
members of some families, but the hered-
itary aspect remains inconclusive (Camp
and Nash 1994). However, the relation-
ship between parietal thinning and age
is notable, with both archaeological and
clinical studies indicating a higher inci-
dence in older individuals (Epstein 1953;
Tsutsumi et al. 2008; Yiu Luk et al. 2010;
Yilmaz et al. 2013; Mann et al. 2017; Fus-
co et al. 2020; Sanati-Mehrizy et al. 2020;
Yokota et al. 2024).

As we investigate the complexities of
this condition, numerous questions arise
concerning its origins, prevalence and
implications for ancient populations.
Through the ongoing research and ex-
amination of archaeological remains, we
aim to enhance the understanding of its
significance in the broader context of hu-
man health and historical development.

In expanding the array of archaeolog-
ical discoveries, we also present a new
case of bilateral thinning of the parietal
bones in a female individual unearthed
from the subterranean burial site be-
neath the Church of Santa Maria Mag-
giore in Vercelli, Northern Italy, as part of
a comprehensive review on this anatom-
ical condition.

The co-cathedral of Santa Maria Mag-
giore was constructed in the 18th century
under the direction of the Jesuits. It re-

placed the “Santissima Trinita” church and
in 1780, it adopted the name of the former
Santa Maria Maggiore Basilica that once
stood nearby to the south. Underneath
the church extends a hypogeal space, in-
augurated in 1777 for funerary purposes,
which reflects the architectural footprint of
the overlying structure. This cemetery re-
mained in use until the early 19th century,
reflecting the continuity of funerary prac-
tices within this site (Tibaldeschi 1996;
Destefanis et al. 2022; Fusco et al. 2023;
Licata et al. 2023; Vanni et al. 2024).

Materials and Methods

Review

The aim of this review is to comprehen-
sively summarize articles that discuss
archaeological cases of parietal thinning
available on major research platforms.

An initial search was conducted on
PubMed using the following keywords:
“Biparietal thinning”, “Parietal thin-
ning”, “Bilateral parietal thinning”,
“Biparietal osteodystrophy”, “Senile ar-
thropathy”, “Parietal osteodystrophy”,
“Biparietal senile disease” and “Malum
senile biparietale”. Each entry was ini-
tially reviewed through its title and ab-
stract, with further examination of the
full text if the term’s usage was unclear.
Articles focusing on skeletal biology from
an archaeological, anthropological and
paleopathological perspective were in-
cluded. On the other hand, articles that
were not authored in English, and that
addressed modern clinical and forensic
cases, were excluded. The online search
was conducted with no limitations on
publication date and geographical area.

Subsequently, a secondary search was
conducted on Scopus, Google Scholar
and Research Gate using the same key-
words and inclusion/exclusion criteria.
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Case report

The new case of biparietal thinning, here-
in presented, originates from the ongo-
ing bioarchaeological investigation at the
Church of Santa Maria Maggiore in Ver-
celli, Piedmont, Northern Italy (Fig. 1.A).

As previously stated, beneath the
Church is located a hypogeal cemetery,
which was used both for new interments
and the relocation of remains from the
former complex (Tibaldeschi 1996; Fusco
et al. 2023; Vanni et al. 2024).

A

Figure 1. A) Map of Northern Italy highlighting the
location of Vercelli; B) The hypogeal chamber,
“Hypogeum 1”.

This vaulted subterranean space con-
tains two underground ossuaries. Bioar-
chaeological investigations are currently
underway in the first ossuary, known
as ‘Hypogeum 1’ (Fig. 1.B). It has been
divided into square sectors labeled with
a combination of numbers (1 to 6) and
letters (A to F), and each sector is further
subdivided into four corners (North-East,

North-West, South-East, South-West)
(Fig. 2). This system facilitates the iden-
tification of the original location of recov-
ered bones, enabling a more systematic
analysis (Orsi et al. 2024).

The cranium featured in this case re-
port was recovered during the early stag-
es of the archaeological investigation.
Specifically, it was found in quadrant 1C,
Stratigraphic Unit 1, South-East corner
(VC SMM24 1C SUI SE).
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Figure 2. Subdivision of the hypogeum into quad-
rants with the highlighted square indicating the
quadrant (1C) in which the skeletal remain was
recovered

To reconstruct the biological profile of
the individual, an anthropological analysis
was conducted. Sex was determined by ob-
serving the diagnostic morphological fea-
tures of the skull (Buikstra 1994). Age at
death was estimated by analyzing the de-
gree of cranial suture closure (Meindl and
Lovejoy 1985) and the dental wear (Lovejoy
1985). All available bone measurements
were conducted using an electronic digi-
tal caliper. Furthermore, a detailed exam-
ination of the cranium was performed to
identify any pathological conditions. This
included macroscopic observations con-
ducted both through unaided visual inspec-
tion and with the aid of a magnifying glass.
A CT scan was conducted using a Canon
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Aquilion Start machine with 16/32 slices,
following a protocol of 150 mA, 1-second
rotation, and 120 kV, with a slice thick-
ness of 0.2 mm. To assess the changes in
bone morphology and to measure the bone
thickness, the CT scans were analyzed
using the Weasis DICOM medical viewer
software, version number 4.5.1.0.

Results

Review
The literature review conducted on cases
of archaeological biparietal thinning has
highlighted several significant findings.
The online search across all keywords and
search platforms yielded a total of 90.153
hits. The strict selection criteria applied
during the review process, focusing exclu-
sively on bioarchaeological and paleop-
athological contexts, led to the exclusion
of most documents, which were predom-
inantly clinical, forensic, or duplicates
across platforms. Furthermore, a signifi-
cant number of articles were excluded due
to a lack of relevance to the topic. In addi-
tion, several documents were excluded be-
cause they were not published in English
and not available online, such as Cari-
mati (1954), Piccoli (1965), Kharon and
Lifshits (1969) and Takunyacioglu (2019).
For completeness, in Table 1, we have re-

Table 1. Cases excluded from the review

ported the nine bioarchaeological cases
of biparietal thinning that were excluded
from the review according to the exclu-
sion criteria (Arnaud and Arnaud 1976;
Mallegni 1977; Breitinger 1983; Giinay
2005 cited in Cirak 2009; Baggieri 2007;
Sagir 2009; Cirak et alt. 2021; Kokotovi¢
2021; Vasile 2022).

Out of all the hits examined through
the various search terms and the different
search engines, excluding overlapping data
(i.e., the same results for different key-
words and research platform), only 26 ar-
ticles (Smith 1907; Durward 1929; Broth-
well 1967; Dutta 1969; Bruyn 1978; David
1979; Bartell 1994; Mallegni and Severini
1997; Henneberg et al. 2002; Strouhal
et al. 2003; Mulhern 2005; Phillips 2007;
Willems et al. 2009; Malnasi 2010; Mil-
som 2012; Komdry and Fothi 2013; Seiler
and Riihli 2014; Onderka et al. 2015; Var-
govd et al. 2016; Fusco et al. 2020; Lock-
wood et al. 2020; Smith et al. 2020;
Kozieradzka-Ogunmakin et al. 2021; Toni-
na et al. 2022; Tornberg 2022; Waziri et al.
2023; Kotze et al. 2024) met the inclusion
criteria and therefore they have been in-
cluded in this review. This corresponds to
an exclusion rate of 99.97%, which high-
lights the rarity of biparietal thinning cases
in the archaeological and paleopathological
literature available online.

Site Chronol- Sex Age Diagnosis Diagnostic Literature Reason. for
ogy method exclusion
Ancient Paleocris- / M 50+ Biparietal Macro- Arnaud  Not authored
tian Cemetery of the thinning scopic and and in English
chapel Sancta-Maria radiographic ~ Arnaud
de Olivia a Beaulieu analysis 1976
Eneolithic necrop- Eneo- F 50 Biparietal Macro- Mallegni  Not authored
olis of the Gaudo lithic thinning scopic and 1977 in English
(Paestum), Ttaly radiographic
analysis
Great pyramid of  Ancient 3F 30-60 4 skulls pre- Macroscopic Breitinger Not authored
Cheops Egypt 1M senting bipari- analysis 1983 in English

etal thinning
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Table 1. (cont.)

Site Chronol- Sex  Age Diagnosis Diagnostic Literature Reason. for
ogy method exclusion
Kelenderis, 19t M 60 Probable case Macroscopic Giinay 2005 Not authored
Anatolia century of biparietal analysis cited in in English
thinning Cirak 2009
Church of San Late F  33-49 Biparietal Macro- Baggieri  Not authored
Martino di Ovaro, = Middle thinning scopic and 2007 in English
Udine, Italy Ages radiographic
analysis
Karaca Ahmet Ottoman F  55-60 Biparietal =~ Macroscopic Sagir Not authored
cemetery, Istanbul ~ period thinning analysis 2009 in English
Balatlar Church 184 M  Older Biparietal Macro- Cirak  Not authored
population in century thinning scopic and et al. in English
Sinop, Anatolia radiographic 2021
analysis
Mukose site near 16t M / Biparietal =~ Macroscopic Kokotovi¢ Not authored
Gori$ moder century thinning analysis 2021 in English
Dalmatia
Middle Byzantine ~ Medie- M 42 Biparietal =~ Macroscopic Vasile Not authored
necropolis from val Age thinning analysis 2022 in English
Noviodunum-Is-  (11%-13t%
accea Asezare centu-

Civila Est (Tulcea
County, Dobruja,
Romania)

ries)

Case report

The analysis of the examined cranium,
VC SMM24 1C SU1 SE, revealed several
notable characteristics (Fig. 3). The neu-
rocranium 1is largely intact but missing
substantial portions of the left parietal
and occipital bones, likely due to tapho-
Nnomic processes.

Figure 3. Views of the individual A) posterior view;
B) lateral view; C) superior view

The subject was identified as an old
adult female (Buikstra 1994), as suggest-
ed by the complete ante mortem loss of
teeth with significant alveolar resorption
and the complete obliteration of all ec-
tocranial sutures.

More detailed observations identified
two circular areas of reduced thickness in
the cranial table in the upper parietal re-
gion, located symmetrically on both sides
of the sagittal suture. These areas of bipa-
rietal atrophy have the following dimen-
sions: the left area measures 4.65 cm in
transverse diameter and 3.62 cm in sagit-
tal diameter while the right area measures
4.47 cm in transverse diameter and 3.1 cm
in sagittal diameter. The depth of the thin
area on the right side of the skull is 0.56
cm, whereas the depth on the left side can-
not be measured due to a central tapho-
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nomic hole provoked by the extreme thin-
ness, and therefore delicacy, of the area.

CT images showed bilateral and near-
ly symmetrical thinning involving the
posterior sections of the parietal bones.
Furthermore, in the areas unaffected by
parietal thinning, the inner and outer ta-
bles, along with the diploic space between
them, were clearly distinguishable and
showed no anomalies. In the transitional
zone, a reduction in bone thickness was
observed, with the diploe appearing thin-
ner compared to normal bone. Finally, in
areas where the trabecular bone was com-
pletely resorbed, the inner and outer tables
merged to form a thin layer of cortical bone
(Fig. 4). The normal cranial bone thickness
in unaffected parietal sections measured
5.4 mm, 4.3 mm, and 3.5 mm. In contrast,
the thickness in the two resorbed areas was
reduced, measuring 2.5 mm, 1.9 mm, and
1.7 mm on the right side, and 3.1 mm,
2.6 mm, and 2.4 mm on the left side.

Figure 4. CT scan of individual in the axial plane,
coronal vision. A) Extreme thinning is noted
in the right parietal bone, with the absence of
diploe and the fusion of the outer and inner
tables; B) Progressive thinning of the parietals,
with the junction of the outer and inner tables
also noted in the left parietal bone; C) Progres-
sive thinning of the parietals, with a tapho-
nomic hole visible in the left parietal bone; D)
Stage of thinning in which progressive absence
of diploe and fusion of the outer and inner cor-
tices is noted in the right parietal bone

Discussion

The examination of biparietal thin-
ning in skeletal remains offers signif-
icant insights into cranial anatomi-
cal variations and provides a broader
perspective on historical health. This
review, incorporating the newly pre-
sented case from the Church of San-
ta Maria Maggiore in Vercelli, aims to
contribute to the understanding of this
rare condition.

The literature review highlights the
rarity and distribution of biparietal thin-
ning across various historical periods
and locations (Smith 1907; Durward
1929; Brothwell 1967; Lodge 1967;
Dutta 1969; Arnaud and Arnaud 1976;
Mallegni 1977; Bruyn 1978; Breiting-
er 1983; Ortner and Putschar 1985;
Barnes 1994; Campillo 1996; Phillips
2007; Vargova 2016; Fusco et al. 2020;
Tonina et al. 2022). Analysis of reviewed
paleopathological cases suggests that al-
though biparietal thinning is infrequent
in archaeological settings, it is manifest-
ed across a range of populations (Hen-
neberg et al. 2002) (Tab. 2), indicating
no clear association with any specific ge-
ographic region or ancestry (Mann et al.
2017).

The recently discovered case pre-
sented here provides new insights into
biparietal thinning. The individual ex-
hibits classic morphological features of
parietal thinning such as symmetrical
depressions of the parietal bones char-
acterized by a significant thinness of the
area (Cvetkovi¢ et al. 2022), enriching
the existing bioarchaeological cases.
Notably, this case offers valuable data to
increase the understanding of biparietal
thinning, particularly in expanding the
geographical documentation of this con-
dition within Europe.
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Table 2. Archaeological reviewed cases of parietal thinning

. Age . . Diagnostic .

Site Chronology Sex (years) Diagnosis method Literature
Collection of ancient Ancient Egypt, / / Cranial / Smith GE
Egyptian crania period between thinning 1907

the 4% and 19
dynasties
Skull collection of / 3M, 2 25-74 5 skulls Macroscopic Durward
the Department of ND presenting analysis A 1929
Anatomy, Univer- biparietal
sity of Otago, New thinning
Zealand (Maori an
Moriori, Chinese)
/ Early Britain / / Biparietal / Brothwell
thinning 1967
Harappa, West Pun- 2300 B.C, F 45 Biparietal Macroscopic Dutta 1969
jab India Bronze Age thinning analysis
Neurological collec- / 7F 51-86 8 cases of Macroscopic, Bruyn1978
tion, Department 1M biparietal X-ray and
of Neuropathology, thinning histological
University Hospital, analysis
Leiden, The Nether-
lands
Manchester Museum Ancient Egypt M Elderly = Biparietal Radiographic David 1979
thinning analysis
Nagada, Egypt Predynastic / Middle 6 skulls Macroscopic ~ Bartell 1994
to older presenting analysis
adults  Dbiparietal
thinning
Necropolises of Can-  Late Roman M Oold Biparietal Macroscopic ~ Mallegni and
tone (Collelongo) and ~ Age (1* cen- adult thinning  and X-ray anal- Severini 1997
Arciprete (Trasacco), tury B.C., 1% ysis
Ttaly century A.D.)
Santa Venera Ne-  4%-5t" century F >70 Biparietal Macroscopic Henneberg
cropolis of Ancient B.C. thinning analysis et al. 2002
Poseidonia, Italy
Abusir, Egypt. Late 26" dy- M 25-30  Biparietal Macroscopic,  Strouhal et al.
Shaft tomb of “Tufaa” nasty (before thinning radiographic 2003
525B.C.) and histological
analysis
Western Cemetery at 5% dynasty M 27-52  Biparietal Macroscopic Mulhern
Giza,Egypt thinning analysis 2005
Egypt (crania from  Ancient Egypt / / 54 cases Macroscopic  Phillips 2007
various museum of parietal analysis and
collections) thinning CT scan
Deir al-Barsha, Egypt Ancient Egypt 1FE >30- 3 cases of Macroscopic ~ Willems et al.
(Old Kingdom) 1M, 35 biparietal analysis 2009
1 ND thinning
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. Age . . Diagnostic .
Site Chronology Sex (years) Diagnosis method Literature
Dayr Al-barsha And  Ancient Egypt 3 F >35 10 cases of ~ Macroscopic ~ Malnasi 2010
Sheikh Said, Egypt 6 M, biparietal analysis
1 ND thinning
Southern Saskatch- Middle and F 35-45  Biparietal Macroscopic ~ Milsom, 2012
ewan, Canada (Ada-  Late Middle thinning analysis
miak cranium) Precontact
Periods
Material of el-As-  Ancient Egypt, 1M Senile  Biparietal Macroscopic ~ Komadry and
sasif, Thebes (inv. 18% Dynasty  (inv. thinning analysis Fothi 2013
no. 7357 and 7358) no. (inv. no.
from the Anthropo- 7357), 7357) and
logical Collection of 1F left parietal
the Natural History (inv. thinning
Museum of Paris no. (inv. no.
7358) 7358)
Geneva Museum  Third interme- F 40-50  Biparietal Macroscopic Seiler and
of Art and History, diate period, thinning and radio- Riihli 2014
Switzerland Thebes, Egypt graphic analysis
Naprstek Museum, Third Inter- F 40-50  Biparietal Macroscopic  Onderka et al.
Prague mediate Peri- thinning and radio- 2015
od, Egypt most graphic analysis
likely Western
Thebes
Cemetery Migration F 45-50  Right pari- Macroscopic ~ Vargova et al.
Prague-Zli¢in Period (5th etal thin- analysis 2016
century) ning
Cairo, Egypt Ancient Egypt M Elderly  Biparietal =~ X-rayand CT  Fusco et al.
thinning scan 2020
Maidstone Museum  2700-year-old F >40 Biparietal Microcom- Lockwood
(Kent, United King- mummy “Ta- thinning puted-Tomo- et al. 2020;
dom) Kush” graphy Smith et al.
2020
Theban rock-cut Ancient Egypt M >45 Biparietal Macroscopic Koziera-
Tombs at Sheikh thinning  and X-ray anal-  dzka-Ogun-
‘Abd al-Qurna. Tomb ysis makin et al.
TT95 2021
Medieval cemetery ~ Medieval Age F 45-55  Biparietal Macroscopic,  Tonina et al.
of Caravate (north thinning radiographic 2022
Ttaly) and histological
analysis
Kyhl bjersbacken,  Neolithic-Early F >60 Biparietal Macroscopic Tornberg
Vellinge parish, Bronze Age thinning analysis 2022
Scania
Rock cut tomb of Old Kingdom F >60 Biparietal Macroscopic Wagziri et al.
Penmes at Saqqara, thinning analysis 2023

Egypt
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Table 1. (cont.)

. e . . Diagnostic .
Site Chronology Sex (years) Diagnosis method Literature
South Africa (San 19 century F 45-60  Biparietal Macroscopic Kotze et al.
people) (1875) thinning analysis and 2024
CT scan
Descriptions of parietal thinning date Computer tomography  typically

back to the 18th century, with the con-
dition referred to by various names such
as “biparietal senile disease,” “senile ar-
thropathy,” “biparietal thinning” and “pa-
rietal osteodystrophy” (Sandifort 1783;
Bruyn 1978; Cvetkovi¢ et al. 2022). His-
torically, this condition typically involves
the posterior parasagittal regions and
presents with an oval or quadrilateral flat
shape (Fusco et al. 2020). Cederlund’s
1982 study provided a radiological clas-
sification of parietal thinning into three
stages: (i) superficial thinning visible as
a radiolucent area on tomographic imag-
es; (ii) considerable thinning with more
than half of the bone substance lost while
the diploe remains; and (iii) complete loss
of the diploe and external surface. This
classification helps to understand the
progression of the condition, which ini-
tially affects only the outer table, leaving
the inner table intact (Cederlund 1982).
Bruyn and Bots described two prima-
ry forms of biparietal thinning: flat and
grooved. The flat type is more commonly
documented and features a plane-like de-
pression, while the grooved type features
a crater-like depression, typically oval in
shape (Bruyn 1978). Reaching a differen-
tial diagnosis in our case is challenging;
we can only note the presence of bilateral
parietal thinning that, according to Ced-
erlund’s classification, can be classified
as third-degree bilateral parietal thinning
(Cederlund 1982). Furthermore, based
on Bruyn’s classification, our case can be
identified as the flat type (Bruyn 1978).

shows thinning or absence of the lamina
corticalis externa, loss of the diploe, and
preservation of the lamina corticalis in-
terna (Tonina et al. 2022).

The CT findings of bilateral symmet-
rical thinning in the posterior sections of
the parietal bones align with previously
reported cases in both clinical and ar-
chaeological literature. A similar pat-
tern was observed in the clinical case
reported by Yiu Luk et al. (2010), where
computed tomography revealed bilateral
and symmetrical parietal bone thinning,
primarily attributed to the loss of diploe
and thinning of the outer table. This case
shares notable similarities with our find-
ings, particularly in the bilateral pres-
entation and the thinning of the diploe.

In the bioarchaeological field, Tonina
et al. (2022) documented a more severe
progression of bone thinning, where ra-
diological images demonstrated thinning
of the diploe to the extent that it reached
the inner table, with a complete absence
of the outer table. While our finding also
shows diploic resorption, the presence of
both cortical tables in the affected areas
of our case differentiates it from the more
extreme thinning observed by authors.

Fusco et al. (2020) similarly reported
a case of biparietal thinning, where the
external cranial table appeared particular-
ly affected, showing significant reduction
and resorption, nearly exposing the diploe.
Our findings deviate from this observation,
as the affected areas featured the complete
resorption of the trabecular bone, showing
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a thin cortical layer formed by the merging
of the inner and outer tables.

Kotze et al. (2024) reported severe
calvaria thinning characterized by large
depressions, attributed to extreme re-
sorption of the diploe, which led to dimi-
nution of both the outer and inner tables.
Despite the similarity of presentation
with our case, Kotze’s findings demon-
strated a more extreme loss of bone in-
tegrity, underscoring the wvariability of
biparietal thinning presentations.

In a forensic case, Cvetkovi¢ et al.
(2022) described a progressive thinning of
the outer table, which eventually merged
with the inner table, leaving the inner
table relatively unaffected. This pattern
bears striking resemblance to the resorp-
tive process observed in our CT scans,
where the trabecular bone loss result-
ed in the merging of the cortical layers,
though our findings also indicate that the
diploe in the transitional zones remained
somewhat visible, albeit thinner than in
unaffected areas.

These comparative cases highlight
the variable nature of biparietal thinning
across different contexts, whether clini-
cal, forensic, or paleopathological, but
also underscore a common theme: the
thinning process often involves selective
loss of diploic bone, with varying degrees
of involvement of the outer and inner
cortical tables. The extent and progres-
sion of the thinning, as well as the in-
volvement of one or both tables, appear
to differ based on individual cases, sug-
gesting variability in the progression and
underlying causes of biparietal thinning.

In addition, the results of various
bioarchaeological studies highlight dif-
ferences in the dimensions of biparietal
atrophy areas, with some cases showing
greater degree of thinning in the right pa-
rietal region (Mallegni 1977; Seiler 2014;

Fusco et al. 2020; Tonina et al. 2022).
In our case, however, it is challenging to
make a precise assessment due to tapho-
nomic damage present in the left area of
thinning. These dimensional variations
may reflect different stages of disease
progression, underscoring the need for
further research to fully understand the
clinical and prognostic implications as-
sociated with such differences.

The debate surrounding the causes of
biparietal thinning remains unresolved,
with theories ranging from developmen-
tal defects and osteoporotic conditions to
external pressures and genetic predispo-
sitions (Smith 1907; Epstein 1953; Cvet-
kovi¢ et al. 2022). The case from Vercelli,
involving an old adult female, aligns with
contemporary clinical observations indi-
cating a higher prevalence in older indi-
viduals and in the female gender (Epstein
1953; Dutts 1969; Mann et al. 2017). This
correlation supports the hypothesis that
age-related bone changes could be a sig-
nificant contributing factor. Indeed, this
condition appears to be associated with
the reduction or cessation of sex hormone
activity (Epstein 1953). Furthermore, hor-
monal imbalances can lead to osteopo-
rosis, which is also linked to a deficiency
of osteoclasts, a condition found in histo-
pathological analyses in some cases of pari-
etal thinning (Schmidt 1937; Yiu Luk et al.
2010; Sanati-Mehrizy et al. 2020). How-
ever, the variability in the proposed causes
and the widespread geographical-historical
distribution of occurrences, underscores
the necessity for further research to clarify
the precise etiology in historical contexts.

Documenting biparietal thinning
in historical populations enhances the
broader comprehension of ancient health
conditions. By integrating data from var-
ious archaeological sites, such as Vercel-
li, researchers can discern patterns and
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potential causes of this condition more
effectively. Continued study of such cas-
es not only sheds light on specific patho-
logical conditions but also augments
the overall knowledge of ancient human
health and disease.

The ongoing challenge lies in further
elucidating the causes and implications
of biparietal thinning. Future research
should prioritize the collection of addi-
tional cases from diverse geographical
and temporal contexts to identify com-
mon factors. Employing advanced im-
aging techniques and adopting multi-
disciplinary approaches, incorporating
archaeology, anthropology, and medical
science, will be crucial in unraveling the
complexities of this condition. Further-
more, exploring genetic and environmen-
tal factors in conjunction with skeletal
evidence could yield a more nuanced un-
derstanding of biparietal thinning.

Conclusions

The discovery of a new case from the
Church of Santa Maria Maggiore in Ver-
celli enhances our knowledge of this rare
condition. The case study showing typi-
cal signs of biparietal thinning, reinforc-
es contemporary clinical observations
of its increased prevalence among older
populations and the female sex. This
alignment suggests that age-related bone
changes may play a crucial role in the de-
velopment of this condition.

However, the diverse hypotheses re-
garding its causes, ranging from genetic
and environmental factors to external
pressures, reveal the complexity of bipa-
rietal thinning indicating that multiple
factors are likely involved. The geographi-
cal diversity of documented cases suggests
that biparietal thinning was not restricted
to any specific population or period. This

widespread occurrence points to a multi-
faceted etiology that warrants further in-
terdisciplinary investigation.

Future research should focus on
broadening the scope of paleopathologi-
cal studies and integrating new method-
ologies to deepen our understanding of
biparietal thinning. By examining a wid-
er range of cases and employing advanced
imaging and analytical techniques, re-
searchers can uncover the most probable
causes and impacts of this condition.
Such efforts will not only advance our
knowledge of ancient human health but
also contribute to a more nuanced under-
standing of the factors influencing skel-
etal pathology across different historical
and geographical contexts.

In conclusion, the insights gained from
the Vercelli case study and the broader
review highlight the importance of con-
tinued research into biparietal thinning.
Expanding bioarchaeological research and
integrating new findings are essential for
unraveling the complexities of this rare
condition and understanding its implica-
tions for ancient human health.
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