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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Objective: This study aimed to compare the age-related
characteristics of two craniofacial measurements—biorbital
breadth (ec—ec) and interorbital breadth (d—d)—between
artificially deformed and normal skulls.

Materials and Methods: A total of 254 skulls (200 without
artificial deformation and 54 with deformation) from the
craniological collection of Azerbaijan Medical University
were analyzed. Skulls were categorized by sex and age groups,
following a classification system adopted from the 1965 VII
All-Union Conference. Cephalometric measurements were
taken using electronic and sliding calipers. Statistical analysis
included mean values, standard deviation, and 95% confidence
intervals.

Results: Across all age groups, skulls with artificial
deformation generally exhibited greater mean biorbital and
interorbital breadths compared to non-deformed skulls. For
example, in the second adulthood group, the average biorbital
breadth was 97.2 mm in deformed skulls versus 91.8 mm in non-
deformed skulls. Similarly, interorbital breadth was consistently
wider in deformed skulls across age subgroups. These findings
suggest a measurable impact of artificial cranial deformation on
orbital dimensions.

Conclusion: Artificial cranial deformation significantly
influences cephalometric parameters of the orbital region. Both
biorbital and interorbital breadths were consistently larger in
deformed skulls across all age groups. These differences are
important for anthropological research, forensic identification,
and clinical applications, highlighting the need to consider cranial
deformation when interpreting craniofacial measurements in
diverse populations.

Key words. Artificial cranial deformation, biorbital breadth
(ec—ec), interorbital breadth (d—d), cephalometric analysis, skull
morphology, orbital dimensions, age-related variation, forensic
anthropology, craniometry, Azerbaijan population.

Introduction.

Craniofacial anthropometry plays a critical role across multiple
disciplines, including physical anthropology, forensic science,
reconstructive surgery, and ergonomics. Among the many
measurements used to assess facial structure, biorbital breadth
(ec—ec) and interorbital breadth (d—d) stand out as fundamental
parameters for evaluating the transverse dimensions of the
orbital region.

The biorbital breadth refers to the linear distance between
the lateralmost points of the orbital rims, known as the
ectoconchions (ec). This measurement indicates the maximum
width of the orbital area and is widely used in anthropological
research to investigate population differences, as well as in
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forensic contexts for estimating biological traits such as sex and
ancestry.

In contrast, the interorbital breadth measures the shortest
distance between the dacryon points (d), which are located
medially at the junction of the frontal, lacrimal, and maxillary
bones near the orbital cavity’s inner margins. This dimension
corresponds roughly to the width of the nasal bridge and
represents the narrowest segment of the orbital complex.

Clinically, interorbital breadth holds particular importance
when assessing congenital and developmental anomalies,
including hypertelorism (increased distance) or hypotelorism
(decreased distance) of the orbits. It also serves as a useful
reference in facial reconstructive procedures, population
classification, and evolutionary investigations.

Together, these two measurements form integral components of
craniofacial datasets, aiding in the description of morphological
variation both within and between populations. They are also
crucial in applied fields such as biomechanics, facial aesthetics,
and surgical outcome assessment. Advances in 3D imaging
technology and digital anthropometry have significantly
improved the accuracy and reproducibility of these metrics,
enhancing their value in diverse research and clinical settings.

Recent studies have highlighted the significance of biorbital and
interorbital breadth measurements across various populations.
For instance, Taneva and Evans (2021) updated 3D craniofacial
normative data for healthy adults, offering refined reference
values for orbital dimensions [1]. Likewise, investigations by
Rana et al. (2023) and Yildiz and Gok (2022) applied CT and
3D imaging methods to characterize orbital widths in Indian and
Turkish populations, respectively, underscoring their utility in
sex estimation and morphometric profiling [2,3].

Population-specific variability in orbital measurements has
been documented by several researchers. Uduak and Ibeabuchi
(2020) provided normative data on interorbital and biorbital
breadth in Nigerian adults through CT imaging [4]. Similarly,
studies by Shaqra et al. (2023) in Saudi Arabia and Rahman et al.
(2020) in Bangladesh emphasize the importance of considering
ethnic differences when interpreting orbital metrics for clinical
or forensic purposes [5,6].

Sexual dimorphism and age-related variation are also well
established in orbital anthropometry. Using cone-beam
computed tomography (CBCT), Tang et al. (2021) demonstrated
significant differences in orbital dimensions across age groups
and sexes [7]. Research by Thakur and Kumari (2022) and
Moudgil and Kaur (2021) supports these findings within
Indian cohorts, noting that males typically present with wider
biorbital and interorbital breadths than females [8,9]. These
distinctions are especially relevant for forensic sex estimation
and anthropological classification.
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In addition to traditional radiologic techniques, emerging non-
invasive methods have gained attention. For example, Ishak and
Wahab (2022) employed 3D facial scanning to reliably measure
orbital distances in Malaysian adults, showing strong agreement
with conventional imaging [10]. Similarly, Adesina et al. (2020)
utilized CT scans to analyze orbital morphometry in a sub-
Saharan African sample, contributing valuable normative data
for use in global forensic and clinical databases [11].

Clinically, precise knowledge of orbital dimensions
is indispensable for orbital reconstructive surgery,
ophthalmological interventions, and the design of facial
prosthetics. The work of Sehrawat and Ghosh (2020) underscores
the relevance of detailed craniofacial measurements in surgical
planning and post-trauma reconstruction, while also supporting
broader anthropological and evolutionary studies [12].

Collectively, these recent investigations highlight a growing
emphasis on standardizing orbital anthropometric norms while
tailoring them to specific populations. The integration of
advanced imaging modalities with ethnically diverse datasets
has deepened our understanding of craniofacial variation,
facilitating improved applications in medical, forensic, and
anthropological sciences.

Aim: This study aimed to compare the age-related
characteristics of two craniofacial measurements—biorbital
breadth (ec—ec) and interorbital breadth (d—d)—between
artificially deformed and normal skulls.

Materials and Methods.

In order to achieve the main goal of the study, cephalometric
measurements were performed on 200 skulls, of which 108
belonged to men and 146 to women. These specimens are
part of the craniological collection at the Museum of the
Department of Human Anatomy and Medical Terminology,
Azerbaijan Medical University. The age intervals of the skulls
were determined using age-related information recorded in
the museum’s registration journals. The classification of age
intervals was based on the scheme adopted at the VII All-Union
Conference on Problems of Age Morphology, Physiology, and
Biochemistry, held in the former USSR in 1965. According to
this scheme, age periods are divided into “youth,” “I adulthood,”
“IT adulthood,” and “old age.” These periods have different age
ranges for men and women, taking into account physiological
and biochemical differences. For men, the age categories were
defined as follows: adolescence (13—16 years), youth (17-21
years), I adulthood (22-35 years), II adulthood (3660 years),
and old age (61-74 years). For women, the intervals were:
adolescence (12-15 years), youth (1620 years), I adulthood
(21-35 years), II adulthood (36-55 years), and old age (56-74
years). The skulls in the collection span these different age
periods.

Historically, due to factors such as climate, customs, and
ethnicity, infants were often subjected to various types of
headwear and other influences during early infancy, which
sometimes resulted in artificially induced cranial deformations.
These deformations often persist into later age periods and are
reflected in cephalometric parameters. For the purposes of this
study, the skulls were divided into two main groups: those with
artificial cranial deformation and those without. Within these
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groups, skulls were further categorized according to the age
intervals outlined above, forming subgroups. Cephalometric
indicators, specifically “biorbital breadth (ec—ec)” and
“interorbital breadth (d—d),” were measured in millimeters
within each subgroup for both the deformed and non-deformed
skulls. Measurements were taken using an electronic caliper
(with a resolution of 0.01 mm and accuracy of +0.02 mm) and
a sliding caliper. The statistical analysis of the obtained data
included calculations of the mean, standard deviation, standard
error, and the lower and upper bounds of the 95% confidence
interval for the mean. The mean (M), median (Me), 25% and
75% percentiles (Percentile 25, Percentile 75) of the studied
parameters were calculated. The statistical significance of the
difference between the groups' indicators was assessed by the
Student-Bonferroni t-test, F-Fisher tests, nonparametric Mann-
Whitney U-test, and nonparametric Kruskal-Wallis H-test. The
study also used non-parametric Spearman's p-rank correlation.
Statistical analysis was performed using the IBM Statistics
SPSS-26 program.

Results and Discussion.

During our study, out of 200 skulls without artificial
deformation, 20 belonged to individuals in the youth age group,
68 to the first adulthood, 72 to the second adulthood, and 40
to the elderly group, representing 10.0%, 34.0%, 36.0%, and
20.0% of the total, respectively. Meanwhile, among the 54
skulls with artificial deformation, 2 belonged to the youth group,
20 to the first adulthood, 25 to the second adulthood, and 7 to
the elderly group, corresponding to 3.7%, 37.0%, 46.3%, and
13.0%, respectively.

Regarding gender distribution, of the 200 skulls without
deformation, 86 belonged to women and 114 to men, accounting
for 43.0% and 57.0% of the total, respectively. In contrast,
among the 54 deformed skulls, 32 belonged to women and 22 to
men, representing 59.3% and 40.7%, respectively.

In the phase of the study focusing on biorbital breadth (ec—ec)
measurements across different age intervals for skulls with and
without artificial deformation, the mean biorbital breadth was
90.4 £+ 1.3 mm in 20 non-deformed skulls within the youth age
interval. In contrast, the average value for skulls with artificial
deformation in the same age group (n = 2) was slightly higher,
at 97.5 = 8.5 mm (Table 1).

In the non-deformed youth group (n = 20), the minimum
recorded biorbital breadth was 76.61 mm, while the maximum
was 98.15 mm. For the corresponding deformed group (n = 2),
the minimum was 89.0 mm, and the maximum was 106 mm.
The 95% confidence interval for the mean biorbital breadth in
non-deformed skulls was calculated as 87.7 mm to 93.2 mm.
However, in the deformed skulls of the youth group, these
confidence limits were unusually wide, ranging from 10.5 mm
to 205.5 mm.

Although the mean biorbital breadth was determined to be 91.7
+ 0.6 mm in the subgroup of skulls from the first adulthood age
group (n = 68) without artificial deformation, it was 94.1 + 2.3
mm in the corresponding age group of skulls with deformation (n
= 20). In the non-deformed first adulthood group, the minimum
recorded biorbital breadth was 76.41 mm, and the maximum was
100.27 mm. In contrast, the minimum and maximum biorbital



Table 1. Biorbital Breadth (ec—ec) Measurements in Skulls Without Artificial Deformation.

Cephalometric parameter Age periods N Mean
Youth 20 90.4
I adulthood 68 91.7
Biorbital breadth (ec-ec) II adulthood 72 91.8
Elderly 40 89.4
Total 200 91.1
Sum of Squares
Between Groups 185,810
Biorbital breadth (ec-ec) Within Groups 5546,324
Total 5732,135

breadth values for skulls with artificial deformation in the same
age group were 56.0 mm and 104.0 mm, respectively. The
95% confidence interval for the mean biorbital breadth in the
non-deformed skulls of the first adulthood group ranged from
90.5 mm to 92.9 mm. For the deformed skulls in this group, the
confidence interval ranged from 89.4 mm to 98.8 mm (Table 2).

In the next phase of the study, interorbital breadth (d—d) was
measured in skulls with and without artificial deformation.
The average interorbital breadth in non-deformed skulls from
the youth age group (n = 20) was 23.1 + 0.4 mm, while in the
subgroup of deformed skulls from the same age group (n = 2),
it was 24.5 = 0.5 mm. The minimum and maximum interorbital
breadth values for non-deformed skulls in the youth group were
18.71 mm and 26.25 mm, respectively. Among the deformed
skulls in this age group, the two measured values were 24.0
mm and 25.0 mm. The 95% confidence interval for the mean
interorbital breadth in the non-deformed youth group was 22.1
mm to 24.0 mm. In contrast, the corresponding confidence
interval for the deformed youth group was wider, ranging from
18.1 mm to 30.9 mm.

An analysis of the biorbital breadth (ec—ec) across age groups
reveals consistently higher values in skulls with artificial
deformation (Table 2) compared to those without deformation
(Table 1). In the youth group, the mean biorbital breadth was
90.4 mm in non-deformed skulls versus 97.5 mm in deformed
skulls. This trend persisted across other age groups: in the first
adulthood group, deformed skulls showed a mean breadth of
94.1 mm compared to 91.7 mm in non-deformed; in the second
adulthood group, 97.2 mm vs. 91.8 mm; and in the elderly
group, 96.7 mm vs. 89.4 mm, respectively (Figure 1).

Although the minimum and maximum interorbital breadth (d—
d) values recorded in skulls subjected to artificial deformation
belonging to individuals in the first adulthood period were 15.51
mm and 31.62 mm, respectively, the average for this subgroup
was 22.0 = 0.3 mm. In contrast, the minimum, maximum, and
average interorbital breadth (d—d) values in skulls of individuals
from the same age range but without artificial deformation were
11.0 mm, 34.0 mm, and 23.8 + 1.1 mm, respectively (Table 3).
The lower and upper limits of the 95% confidence interval for
the mean interorbital breadth in skulls without deformation in
this age group were 21.4 mm and 22.7 mm, respectively. For
skulls with deformation, these limits were 21.6 mm and 26.0
mm.
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95% Confidence Interval for

Std. Deviation Std. Error Mean

Lower Bound Upper Bound
5.8 1.3 87.7 93.2
5.0 0.6 90.5 92.9
4.5 0.5 90.7 92.8
6.7 1.1 87.2 91.5
5.4 0.4 90.4 91.9
df Mean Square F Sig.
3 61,937 2,189 0,091
196 28,298
199

In the subgroup consisting of skulls without artificial
deformation belonging to individuals in the second adulthood
period (n = 72), the minimum recorded biorbital breadth (ec—ec)
was 74.45 mm, and the maximum was 99.77 mm, with an average
of 91.8 £ 0.5 mm. Meanwhile, in the corresponding subgroup of
skulls with artificial deformation, the minimum and maximum
biorbital breadth (ec—ec) were 86.00 mm and 106.00 mm, with an
average of 97.2 + 0.9 mm. The lower and upper limits of the 95%
confidence interval for the mean biorbital breadth in non-deformed
skulls from the second adulthood period were 90.7 mm and 92.8
mm. For deformed skulls from the same period, the confidence
interval ranged from 95.4 mm to 99.1 mm.

In the subgroup of subjects belonging to the elderly age range
without artificial skull deformation (n = 40), the minimum and
maximum biorbital breadth (ec—ec) values recorded were 75.55
mm and 100.83 mm, respectively, with a mean of 89.4 £ 1.1 mm.
Conversely, in the subgroup of elderly individuals with signs
of artificial deformation (n = 7), the minimum and maximum
biorbital breadth values were 90.00 mm and 100.9 mm, with
a mean of 96.7 £ 1.6 mm. The 95% confidence interval for the
mean biorbital breadth in the non-deformed elderly subgroup
ranged from 87.2 mm to 91.5 mm, while in the deformed
subgroup, it ranged from 92.4 mm to 100.9 mm.

In the subgroup of skulls belonging to the second adulthood
age interval without artificial deformation (n = 72), the minimum
and maximum interorbital breadth (d—d) values recorded were
15.59 mm and 29.18 mm, respectively, with a mean of 22.0 +
0.3 mm. For artificially deformed skulls in the same age group
(n=25), the minimum and maximum interorbital breadth values
were 16.0 mm and 31.0 mm, with a mean of 24.0 = 0.7 mm.
The 95% confidence interval for the mean interorbital breadth in
the non-deformed subgroup ranged from 21.4 mm to 22.6 mm,
whereas in the deformed subgroup, it ranged from 22.6 mm to
25.4 mm (Table 4).

In the elderly subgroup without artificial deformation (n =
40), the minimum and maximum interorbital breadth (d—d)
values recorded were 15.37 mm and 26.56 mm, respectively,
with a mean of 21.8 + 0.5 mm. Among the elderly with artificial
deformation (n = 7), these values ranged from 20.00 mm to
26.00 mm, with a mean of 23.2 = 0.8 mm (Table 4). The 95%
confidence interval for the mean interorbital breadth was 20.9
mm to 22.8 mm for the non-deformed subgroup and 21.3 mm to
25.2 mm for the deformed subgroup.



Table 2. Biorbital Breadth (ec—ec) measurement results in Skulls with Artificial Deformation.

95% Confidence Interval for
Cephalometric parameter Age periods N Mean Std. Deviation Std. Error Mean
Lower Bound Upper Bound
Youth 2 97.5 12.0 8.5 10.5 205.5
. I adulthood 20 94.1 10.1 2.3 89.4 98.8
](ilc"_?cl)tal breadth 11 adulthood 25 972 45 0.9 95.4 99.1
Elderly 7 96.7 4.0 1.6 92.4 100.9
Total 54 96.0 7.3 1.0 94.0 98.0
Sum of Squares  df Mean Square F Sig.
Between Groups 118,189 3 39,396 0,723 0,543
Biorbital breadth (ec-ec) Within Groups 2669,870 49 54,487
Total 2788,059 52
Table 3. Interorbital Breadth (d—d) Measurement Results in Skulls without Artificial Deformation.
95% Confidence Interval for
Cephalometric parameter  Age periods N Mean Std. Deviation Std. Error Mean
Lower Bound Upper Bound
Youth 20 23.1 2.0 0.4 22.1 24.0
I adulthood 68 22.0 2.8 0.3 21.4 22.7
Interorbital breadth (d-d) II adulthood 72 22.0 2.7 0.3 21.4 22.6
Elderly 40 21.8 2.9 0.5 20.9 22.8
Total 200 22.1 2.7 0.2 21.7 22.5
Sum of Squares df Mean Square F Sig.
Between Groups 22,019 3 7,340 0,997 0,395
Interorbital breadth (d-d) Within Groups 1442,548 196 7,360
Total 1464,567 199
Table 4. Interorbital breadth (d—d) measurements in skulls with artificial deformation.
95% Confidence Interval for
Cephalometric parameter Age periods N Mean Std. Deviation Std. Error Mean
Lower Bound Upper Bound
Youth 2 24.5 0.7 0.5 18.1 30.9
I adulthood 20 23.8 4.7 1.1 21.6 26.0
Interorbital breadth (d-d) IT adulthood 25 24.0 34 0.7 22.6 25.4
Elderly 7 23.2 2.1 0.8 21.3 25.2
Total 54 23.8 3.7 0.5 22.8 24.8
Sum of Squares df Mean Square F Sig.
Between Groups 3,990 3 1,330 0,092 0,964
Interorbital breadth (d-d) Within Groups 721,589 50 14,432
Total 725,579 53
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Figure 1. A mean breadth in deformed and non-deformed skulls across different age groups.
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Comparison of Interorbital Breadth (d-d): Table 3 vs Table 4
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Figure 2. The comparative analysis of interorbital breadth (d—d) in skulls with artificial deformation and in non-deformed skulls.

Overall, when all age subgroups were considered together, the
minimum and maximum values of Biorbital breadth (ec—ec) in
the group of skulls without artificial deformation (n =200) were
calculated to be 74.45 mm and 100.83 mm, respectively, with
an average of 91.1 = 0.4 mm. In the group of skulls showing
signs of artificial deformation (n = 54), which also included
all age subgroups, the minimum and maximum values of the
mentioned cephalometric parameter were 56.00 mm and 106.00
mm, respectively, with an average value of 96.0 £ 1.0 mm. At
the same time, the lower and upper limits of the 95% Confidence
Interval for the mean Biorbital breadth (ec—ec) in the group
without artificial deformation were determined to be 90.4 mm
and 91.9 mm, respectively.

The comparative analysis of interorbital breadth (d—d) shows
that skulls with artificial deformation (Table 4) consistently
exhibit greater mean values across all age groups when compared
to non-deformed skulls (Table 3). In the youth group, the mean
interorbital breadth was 23.1 mm in non-deformed skulls and
24.5 mm in deformed skulls. Similarly, in the first adulthood
group, the values were 22.0 mm versus 23.8 mm; in the second
adulthood group, 22.0 mm versus 24.0 mm; and in the elderly
group, 21.8 mm versus 23.2 mm, respectively (Figure 2).

The present study provides a comprehensive cephalometric
comparison of biorbital breadth (ec—ec) and interorbital breadth
(d—d) between artificially deformed and non-deformed skulls
across various age groups. The findings clearly indicate that
artificially deformed skulls exhibit significantly larger orbital
transverse dimensions, a pattern consistent with previous
anthropological and radiological studies evaluating craniofacial
changes due to early mechanical modification.

Conclusion.

This study demonstrated that artificial cranial deformation
is associated with significant alterations in craniofacial
morphology, particularly in orbital dimensions. Both biorbital
breadth (ec—ec) and interorbital breadth (d—d) were found to
be consistently greater in skulls with deformation compared to
those without, across all age groups examined. These findings
reinforce the importance of accounting for cultural and historical
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practices of cranial modification when analyzing cephalometric
data for forensic, clinical, or anthropological purposes. The
study contributes valuable population-specific normative data
and underscores the relevance of age and deformation status in
orbital morphometric assessments.
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