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Abstract

Background: In anthropology age of skeletal remains can be estimated without specific equipment by the degree of serrate suture
obliteration; however, standard methods of obliteration measurement cannot be used to calculate age of a skull with a fragmented or
damaged calvaria, which significantly complicates age estimation.

Objective: To assess validity of a new method for age estimation relying on data of lambdoid suture obliteration on skulls of both
sexes from the craniological collection at the Department of Normal Anatomy of Kuban State Medical University (Krasnodar, Russian
Federation) and compare with that of a conventional method.

Materials and methods: We determined sex and age of 41 skulls using craniometry. Based on the sex and calvaria condition, the
skulls were divided into 2 groups and further subdivided by sex: male and female skulls with preserved calvariae (age was estimated
by Zvyagin’s standard regression equations [N=20]) and male and female skulls without calvariae (age was estimated by a new
equation taking into account lambdoid suture obliteration [N=21]). The skulls with calvariae were subjected to double independent
craniometry to find absolute and relative errors. Quantitative indicators of suture obliteration and the estimated age were assessed
for normal distribution using the Kolmogorov-Smirnov test. Data collection, correction, and systematization were conducted using
Microsoft Access 2016 and Microsoft Excel 2016 (Microsoft Corp, USA). Statistical analysis was performed using Statistica 10.0
(StatSoft Inc, USA).

Results and discussion: We determined age and sex of 36 skulls (87.80%) using craniometry. When comparing age values calculated
using the standard regression equations and the new equation for the lambdoid suture, the absolute and relative errors for male skulls
were 3.05% and 6.09%, respectively. For female skulls, the absolute and relative errors were 9.39% and 19.42%, respectively.
Conclusions: Equations that take into account lambdoid suture obliteration enable to estimate age of male and female skulls, including
fragmented skulls, and can be used in anatomical and paleoanthropological studies, as well as in medical and forensic identification.
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Pezrome

AKTyaJbHOCTB: Vcrons3yemMoe B aHTPOIOIOTHIECKON TIPAKTHKE OIPEeTICHNE BO3pacTa 110 CTENeHN OOIUTepanuy 3y0uaThIX IBOB
CBOJIa TO3BOJISIET 0e3 creruduueckoro 000py10BaHUs UArHOCTUPOBATh BO3PACT IO CKEJIETHBIM OCTAHKaM, OJJHAKO CTaHJapTHBIC
METOJIbI U3MEPEHHUST OOTUTEPALIMH HE MO3BOJIAIOT BBIYMCINTD BO3PACT Yeperna ¢ (parMeHTUPOBAHHBIM WIIH Pa3pyIICHHBIM CBOJIOM,
YTO 3HAYUTEIFHO YCIOXKHSIET ONpe/IelICHHe BO3PACTHON IIPUHAJICIKHOCTH.
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Hesab: OueHka BaIMIHOCTH HOBOTO CIIOC00A OTIpE/IeTICHHUS BO3PACTHOW ITPUHA/ICKHOCTH I10 IAHHBIM 00U TEpaIiH J1aMOIOBUIHOTO
1IIBa 110 CPABHEHUIO C TPAAUIIMOHHBIM METOJIOM, IIPUMEHSEMbIM IIPH METPUYECKON JHArHOCTHUKE, Y YePerioB 000HX M0JI0B U3 KPaHH-
OJIOTHUECKOH KoJuTeKnu Kadeapsr HopManbHoit anatomun GI'BOY BO KyoI'MY.

MarepuaJibl 1 MeTO/bI: Bb110 ITPOBEEHO KPAHMOMETPUUECKOE OIIpe/Ie]IeHUE TT0JI0BOM U BO3PACTHON ITpUHAIIe)KHOCTEH 41 ueperna.
Ha ocHOBaHMH yCTaHOBIICHHOTO T0JIA M COCTOSIHUSI KOCTEH CBOJIa 00BEKTHI ObUIN pa3/ieeHbl Ha 2 IPYIIIbI, pa3Ie/CHHbIC Ha TOATPYII-
ITBI 110 MOJIOBBIM XapaKTEPUCTUKAM: Yepera 000HX MOJIOB C COXPAHUBILMMCS CBOJIOM M BO3PACTOM, ONPECISIEMBbIM MO CTaHIaPTHBIM
perpeccuoHHbIM ypaBHeHusiM B.H. 3paruna (n=20); yepena o6oux 1nosoB 6e3 KOCTEH CBOA W BO3PACTOM, OIPEJIEieMbIM HOBBIM
YpaBHEHHEM C y4eToM OOJIMTepaluu JJaMOIoBUIHOTO 1Ba (n=21).

UYepera co cBOJOM MOJBEPrajuch JBOWHON HE3aBUCUMON KPaHHOMETPHH C IIEJIbIO BBIBEACHMUS AOCOMIOTHON M OTHOCUTENIBHOM MOrpen-
Hocreil. KonmuecTBeHHbIE MToKa3aren OOMUTEepallii U IHarHOCTHPOBAHHON BO3PACTHON MPHHA/IICKHOCTH OLICHUBAIICH HA TIPEIMET CO-
OTBETCTBHUSI HOPMAIILHOMY PACHpEASICHHIO ¢ MOMOIIIBI0 Kputepust Konmvoropoa-CmupHoBa. HakorieHne, KOppeKTHpOBKa, CHCTeMaTH3a-
LS KCXOHOW MH(OPMALIMK OCYIIECTBIUIUCH B 0a3ax naHHbIX Microsoft Access 2016 u snekrponnsix Tadbmumax Microsoft Excel 2016
(Microsoft Corp., CIIIA). CrarucTidecKkuii aHaIu3 IPOBOMIICS C UCTIONB30BaHUeM mporpammel Statistica 10.0 (StatSoft Inc., CILA).
Pe3yabTarel n o6cyskaenne: I1o pesynprataMm KpaHHOMETPUH OBLT OTpeaesieH Bo3pacT u nox 36 gepenos (87,80%). [Ipn cpaBHeHNN
3HAYCHUI BO3PACTOB, PACCYUTAHHBIX MO CTAHJAPTHBIM PErPECCHOHHBIM YPABHEHUSM U HOBOMY YPaBHCHHIO JUIsl JIaMOJOBHUIHOTO
1IBa, BEJTMYUHA a0COIOTHON U OTHOCHTENIBHOW MOTPEIIHOCTEH JIsi MyKCKUX uepernoB coctaBisuin 3,05 u 6,09% COOTBETCTBEHHO.
JIist )KEHCKHX 4eperoB 3Ha4eHHs1 aOCOIIOTHON M OTHOCHUTEIbHOMU TorperHocTeld coctaisim 9,39 u 19,42% cooTBeTCTBEHHO.
3axJrouenne: Vcrnonb3oBaHue ypaBHEHHH ¢ y4eTOM OOJIMTEpaliy JIJaMOJOBH/IHOTO IIIBA MTO3BOJISIET YCTAHOBUTH BO3PACTHYIO NPH-
HAJUICKHOCTh YeperioB 000ux 1oJoB. [IpuMeHeHre ypaBHEHMI Kak aJbTepHATHBHOIO CrOco0a OnpeesieH s Bo3pacta pparMeHTH-
POBaHHBIX YEPENOB MOXKET HCIIOJIb30BAThCSl B aHATOMHYECKHUX, MMaJICOaHTPOIOIOTHYECKUX UCCICAOBAHUSIX, & TAKKE PH MEIUKO-
KPUMHUHAJIUCTUYECKOM NACHTU(DHUKAIMN TUYHOCTH.

Kniouesvie cnosa: KpaHnomMeTpudecKkas AMarHOCTHKA BO3pacTa, oOJIMTepaIys 1LBOB, JaMOJOBHU/IHbIH I110B, BO3PACTHAS IPUHAIICHK-
HOCTb, PErPeCCHOHHBIC YPaBHEHHS

Humuposams: baitbaxos C.E., baxapesa H.C., I'opaeesa E.K. n np. Kpanmomerpudecknii cnocod ornpeneneHns BO3pacTHOM
MPUHAUISKHOCTH (IO cTeneHu obnuTepanuu JamOaoBuaHOTO 1mBa). Munosayuonnas meouyuna Ky6anu. 2025;10(2):54-62.
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Introduction

Osteometry is one of the fundamental methods for de-
termining age, sex, and race. It also enables to assess indi-
vidual characteristics of the human body based on involu-
tional changes of bones. Resultant osteobiography plays
an important role not only in theoretical anthropology and
archaeological studies of burial grounds and settlements,
but also in forensic examinations of skeletal remains.'

Age estimation is the most challenging aspect of osteo-
biography due to a large number of available methods and
proprietary techniques, as well as inherent variability in es-
timated age ranges, depending on the accuracy of calcula-
tions.® Lack of universal guidelines and variety of diagnos-
tic methods significantly complicate practical age estima-
tion. Certain methods require mathematical refinement and
additional standardization to ensure reliable age ranges.®®

One of the key elements in osteometric age estimation
is the skull, particularly varying degrees of cranial suture
obliteration as part of age-related involution, allowing for
reliable osteobiography formulation.’ This craniometric
method is relatively simple and does not require expen-
sive specialized equipment, making it preferable to histo-
chemical and radiological methods.>!

Zvyagin’s scoring system for suture obliteration most
accurately reflects the correlation between age and the
degree of cranial suture closure. However, this regres-
sion-based approach relies on data from 3 cranial sutures,
which can pose difficulties when estimating age of skulls
with fragmented or damaged calvariae—whether due to
postmortem changes or antemortem trauma.®!"!2

Anthropological studies indicate that among all the cra-
nial sutures, the lambdoid suture is the last to undergo syn-

ostosis. According to Pashkova’s monograph," the mean
age of lambdoid suture closure in both sexes is approxi-
mately 60-70 years. Furthermore, Zaichenko et al’s review
highlights a sexual dimorphism in aging: men exhibit pro-
nounced thinning of the cranial bones near the lambda,
whereas women show bone thickening in this area.!* De-
layed lambdoid suture closure on both inner and outer sur-
faces of'the skull is particularly valuable for age estimation,
as it allows for identification of advanced age of the skull.
Moreover, it can help adjust an estimated age range based
on the principle of suture closure from within outward.®!3!

Our study aims to investigate a craniometric method
for age estimation relying on mathematical data of lamb-
doid suture obliteration in male and female skulls from
the craniological collection at the Department of Normal
Anatomy of Kuban State Medical University (Krasnodar,
Russian Federation).

Methods

We estimated sex and age of 41 skulls from the cranio-
logical collection using craniometry. Sex was determined
anthroposcopically by standard diagnostic features.® Age
was calculated using regression equations based on the
cranial suture obliteration data (Zvyagin, 1998)." For
each skull with a preserved calvaria, we measured longi-
tudinal and transverse diameters using a spreading caliper
and calculated the cranial index.®!* Based on the sex and
calvaria condition, the skulls were divided into 2 groups
and further subdivided by sex:

* Male and female skulls with preserved calvariae and
age determined by Zvyagin’s standard regression equa-
tions (N=20);
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* Male and female skulls without calvariae (horizon-
tal cross sections), with age determined by a new equation
taking into account lambdoid suture obliteration (N=21).

Obliteration measurements were taken from the norma
verticalis in the skulls with calvariae and from the norma
occipitalis in the skulls without calvariae. Quantitative in-
dicators of obliteration and the estimated age were assessed
for normal distribution using the Kolmogorov-Smirnov
test. Data collection, correction, and systematization were
conducted in Microsoft Access 2016 and Microsoft Excel
2016 (Microsoft Corp, USA). Statistical analysis was per-
formed using Statistica 10.0 (StatSoft Inc, USA).

The new lambdoid suture equation was derived from
the sum of standardized functions representing “regres-
sion series,” where the x-axis corresponded to obliteration
values on the outer and inner surfaces of the calvaria, and
the y-axis, to the skull’s age. The coefficients were de-
termined through regression analysis of the mathematical

models and standardized for the sample to improve accu-
racy. The skulls with preserved calvariae were subjected
to double independent craniometry using the standard and
new methods to find absolute and relative errors in the
calculated age.

Results

Age and sex were estimated for 36 skulls (87.80%)
using craniometry. Among the skulls with preserved cal-
variae (N=20), 10 were classified as male and 10 as fe-
male. In the group of the skulls with fragmented or absent
calvariae (N=21), 11 were classified as male and 5 as fe-
male. Five skulls from the craniological collection were
categorized as indeterminate in terms of sex and age due
to poorly expressed diagnostic features. For 20 skulls with
preserved calvariae, age was calculated for both sexes as
the mean derived from 4 regression equations incorporat-
ing the cranial index (Figure 1 and Figure 2).

Age estimated by R1, R2, R4, R5 (male skulls)
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Figure 1. Age estimated by 4 Zvyagin s standard regression equations (male skulls)
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Figure 2. Age estimated by 4 Zvyagin s standard regression equations (female skulls)
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For both sexes, the functions were derived based on
the data of the lambdoid suture obliteration from the outer
f(x1) and inner f{x2) surfaces of the calvaria, as well as
the averaged age. When constructing graphs, we selected
the functions with the highest coefficient of determination
(R*=0.7016 and R*=0.8444 for f(xI) and f(x2), respec-
tively, for the male skulls; R>=0.7948 and R>*=0.6585 for
ftx1) and f{x2), respectively, for the female skulls) (Fi-
gure 3 and Figure 4).

Given that the same age value was obtained by 2 dif-
ferent functions, f{x/) and f{x2), corresponding to the out-
er and inner surfaces of the calvaria, we can equate these
functions, forming a complete lambdoid suture at the junc-
tion of the squamous part of the occipital bone. Based on
this principle, we proposed a general equation expressed as
the sum of the lambdoid suture obliteration values from the
outer f(x/) and inner f{x2) surfaces for both male and female
skulls. During the regression analysis of the mathematical

model, the following equations were formulated, with co-
efficients later standardized according to the age values of
the sample (Figure 5 and Figure 6).

To determine the absolute and relative errors in the
group of skulls with preserved calvariae, an additional in-
dependent measurement of the cranial suture obliteration
was conducted on both surfaces. Age was calculated us-
ing 4 standard regression equations and the newly derived
lambdoid suture equation as an alternative. The absolute
and relative errors of the second measurement are given
in the Table below.

Based on the values of absolute and relative errors, we
can conclude that the findings of the control and experi-
mental craniometric studies by 2 different methods are
quite similar. Using the newly formulated equation for
the skulls with fragmented calvariae and intact lambdoid
sutures, we calculated the age for the second study sample
for each sex (Figure 7).
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Figure 3. Function f{x1), demonstrating the dependence of age (vears) on the obliteration of the lambdoid suture from the outer
surface of the calvaria (L), and function f(x2), demonstrating the dependence of age (years) on the obliteration of the lambdoid

suture from the inner surface (L’), male skulls

Pucynok 3. @yuryus f(x1), ompasicarowas 3asucumocms ozpacma (7em) om oonumepayuu 1amo008UOHO20 UBA C HAPYICHOLL
nosepxnocmu ceooa (L), u f(x2), ompascarowas 3agucumocms gospacma (iem) om obnumepayuu 1amMO008UOHO20 WBA CO BHY-

mpenHetl nosepxHocmu ceooa (L’) onsa uepenos mysicckozo nona
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Function of obliteration dispersion L (female skulls) X2 Y
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Figure 4. Function f(x1), demonstrating the dependence of age (vears) on the obliteration of the lambdoid suture from the outer
surface of the calvaria (L), and function f(x2), demonstrating the dependence of age (years) on the obliteration of the lambdoid
suture from the inner surface (L’), female skulls

Pucynok 4. @yuxyus f(x1), ompasicarowas 3asucumocms sospacma (7iem) om oonumepayuu 1amO008UOHO20 UEA C HAPYHCHOLL
nosepxnocmu ceooa (L), u f(x2), ompasxcarowas 3asucumocms ospacma (iem) om obaumepayuu 1amMO008UOHO20 WEA CO BHY-
mpenHetl nogepxnocmu ceoda (L’) dnst uepenog dcencrkozo nona

Y=a><f(X1)+bX(X2) =
= 0.99 x (—0.0071X} + 0.4517X} — 8.3145X; + 93.536 + 0.01 X (0.1869 x e(0-038xX2))

Y = —0.00703X} + 0.4472X} — 8.231X; + 92.6 + 0.01 x (0.1869 x e(0-038%X2))

Figure 5. Equation for age estimation, which is based on the lambdoid suture obliteration data for male skulls, with coefficients
standardized for the craniological collection, where Y is age of the skull (vears); X, is lambdoid suture obliteration on the outer
surface; X,is lambdoid suture obliteration on the inner surface

Pucynok 5. Cocmasnennoe 6o3pacmnoe ypasnenue, 0CHOBAHHOe HA OAHHBIX 0OIUmepayuu 1amo008UOHO20 WEA 0151 MYAHCCKO2O
nona ¢ Kosghguyuenmamu, CMmaHOAPMUUPOSAHHLIMU 051 KPAHUOLO2UYECKOU KolLlekyuu, 20e Y — o3pacm uepena (1em), X, —
obnumepayusi yuacmros 1amo008UOHO20 WEA C HAPYICHOU NOBEPXHOCIU €004, X,— 0bnumepayus y4acmros 1amo008UOHO20
wea ¢ BHympenuel NO8ePXHOCHIU C800d
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Y =cxf(X)+dx X)) =

= 0.01 X (0.0046X? — 0.2677X% + 5.3615X; + 15.35) + 0.99 x (—0.394XZ + 21.955X, — 249.78)

Y = 0.000046X;7 — 0.002677X% + 0.053615X; — 0.39X% + 21.735X, — 247.1285)

Figure 6. Equation for age estimation, which is based on the lambdoid suture obliteration data for female skulls, with coefficients
standardized for the craniological collection, where Y is age of the skull (vears); X, is lambdoid suture obliteration on the outer
surface; X, is lambdoid suture obliteration on the inner surface
Pucynox 6. Cocmasnennoe gospacmmuoe ypasuenue, 0CHOBAHHOE HA OAHHBIX 00TUMepayuu 1amM0008UOHO0 WBA 051 HCEHCKO20
nona ¢ Kodghuyuenmamu, cmaHOApMU3UPOSAHHLIMU HA KPAHUOIO2UYECKOU Koanekyuuy, e0e Y — ospacm uepena (nem), X, —
obnumepayus yuacmkos 1am00068UOHO20 W6 ¢ HAPYICHOU NOGEPXHOCMU 8004, X, — obnumepayus y4acmro8 1amo008UOHO20
Wea Ha eHympeHHell No8epXHOCIL c800d

Table

Absolute and relative errors of the second measurement using standard and new methods (skulls with calvariae).
Comparison of the second and first craniometric studies

Tabnuua

ADCOJIIOTHASI M OTHOCUTEJILHAS MOTPEHTHOCTD MO pPe3yabTaTaM BTOPOT0 U3MEPEHNHA, BLINMOJTHEHHOTO CTAHAAPTHBIM
M HOBBIM CIIOCO0aMH Yy uepemnon CoO CBO/IOM. CpaBHeHne BTOPOT0 KPAHUOMETPHICCKOI'0 HCCJICTOBAHUSA C MEPBBIM
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59 53.36 53.36 53.36 56.06 2.70 5.06
69 46.74 46.74 46.74 31.87 14.87 31.81
79 48.66 48.66 48.66 42.61 6.05 12.43
89 42.54 42.54 42.54 54.68 12.14 28.54
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24 55.18 51.73 53.46 54.53 1.08 2.01
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Figure 7. Age determined by the new equation for the lambdoid suture in male and female skulls with fragmented calvariae
Pucynox 7. Onpedenennviii no HOBOMY YPAGHEHUIO 803PAC OISl TAMOOOBUOHO20 WA Y MYACCKUX U JHCEHCKUX Yepenos ¢ gpae-

MeHmamu c600d
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Discussion

It is well known that men and women have different
obliterations of sagittal and coronal sutures. Our study
also confirmed this. However, sexual dimorphism of the
lambdoid suture (different obliteration values and differ-
ent thickening of areas adjacent to calvarial bones) can be
found only in the lambda region. The obliteration values
of the suture parts located dorsolaterally in the asterion
region were similar in both sexes. Figure 3 and Figure
4 show that male and female skulls have reciprocal coef-
ficients of 0.99 and 0.01 before the functions f(x/) and
f(x2) in the new equations. An explanation has been pro-
posed that men exhibit more suture obliteration between
ages 25 and 60 years than women. However, by age 60,
the rate of obliteration becomes equivalent in both sexes,
and after age 60, obliteration is more intense in women.
In men, bone thickening and more intensive sagittal and
lambdoid suture obliteration start at age of 40-49 years.
With age, there is a gradual thinning of the calvarial bones
in the lambda region (lambdoid suture), whereas in the re-
gion of the vertex (sagittal suture) bones thicken (starting
at age 70). Obliteration in women occurs in 2 stages (30-
49 years; 70-86 years) with gradual thickening of the cal-
varial bones in the lambda and bregma (coronal suture).!*

In men the thinning of the calvarial bones in the lamb-
da region along the lambdoid suture with age can be at-
tributed to slowing down of lambdoid suture obliteration
from the inner surface. In women, on the contrary, the
thickness of the bones in the lambda region increases due
to more intensive obliteration from the inner surface after
age of 60 years. A more pronounced correlation between
age values and scores of obliteration from the inner sur-
face of the calvaria than that from the outer surface was
also reported.®'

1 1

Yaazs = 0.99 X Loy + 0.01 X Ly,

1 1

Yrgmare = 0.01 X Loge + 0.99 X Lin,

1 - Weighting coefficient
1— Adjustmemt coefficient

Figure 8. Reciprocal coefficients for male and female variants
of new equations, where L is obliteration of the lambdoid suture
on the outer surface of the calvaria (function f(x1)), L’is oblitera-
tion of the lambdoid suture on the inner surface (function f(x2))
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sepxHocmu ceooa (Qyuxyus fix1)); L’ — obrumepayus namo-
008UOHO20 WBA ¢ BHYMpenHell nosepxHocmu (pynkyus f(x2))
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Thus, the coefficient near the function f{(x2) of the con-
ditionally internal obliteration of the lambdoid suture is de-
terminant (weighting) and shows that with age the score
of internal calvarial obliteration decreases in male skulls
and increases in female skulls, which is expressed in thin-
ning/thickening of the calvarial bones in the lambda region.

The coefficients near the function expressing the ex-
ternal obliteration of the lambdoid suture (L), selected by
regression analysis and standardized for the craniological
collection, are adjusting and should fit the condition in
which the coefficients are reciprocal (Figure 8).

The research has shown that osteometric aspects of an-
thropology require further mathematical refinement and
systematization of the acquired knowledge of new meth-
ods under development for successful practical formula-
tion of human osteobiography.

Conclusions

The proposed method of age estimation has all the
characteristics of classical methods and additionally al-
lows for studying fragmented skulls. The evaluation
of the results demonstrated the advantage of using the new
method in the age estimation, ie, less sexual dimorphism
of the lambdoid suture and the minimum number of vari-
ables required for the construction of sex-age equations.
This method can be used for age estimation in cranio-
metric studies in developmental anatomy and can also be
an additional clarifying method in paleoanthropological
and archaeological excavations or in medical and forensic
identification of skulls with damaged calvariae or facial
skeleton. The study has shown the importance of creating
mathematical models to modernize existing craniometric
methods in order to reconstruct the most complete human
osteobiography.

Author contributions

Concept and design: Baybakov, Bakhareva, Lifenko
Acquisition, analysis, or interpretation of data: Gordeeva,
Yakovleva, Solozhenko

Manuscript drafting and revising: Bakhareva, Vasilchenko
Statistical analysis: Fedko

Final approval of the version to be published: Baybakov

Bkuaan apropos

Paspabomka konyenyuu u OU3aiiHa UCC1e008aHU:

C.E. Bbaiibaxos, H.C. baxapesa, K.O. JInupenko

Coop, ananuz u unmepnpemayus oannvix. E.K. Topaeesa,
E. B. SIxosnesa, C.1. ColloXkeHKO

ITloozomoska u peoaxmupoganue mexcma: H.C. baxapesa,
JI.A. BacuibueHKO

IIpogedenue cmamucmuyecxoeo ananuza: H.A. denpko
Ymeeporcoenue comosoii eepcuu: C.E. BaitbakoB

Jiutepatypa/References

1. Uo6parumon A.I11., ErceeB P.B., Anue A.A. Boccranosie-
HHUE BHEIIHEro o0JnKa MY>XYMHbBI U3 IEMaXHHCKOTO MOTHIIbHHKA
nepuozaa panHero CpeaHeBeKoBbs. BecmHuuk Mockosckoeo yHueep-
cumema. Cepusi 23: Anmpononoeust. 2023;(1):129-137.



OpuruHanbHble ctatbi / Original articles

Ibrahimov AS, Yevseyev RV, Aliev AA. Forensic facial recon-
struction of a man from the Shamakhigrave field of the early me-
dieval period. Lomonosov Journal of Anthropology. 2023;(1):129—
137. (In Russ.).

2. baxapesa H.C. OcobeHHOCTH acCHMMETPHUH JIMHEHHBIX pa3-
MepoB JINIEBbIX YepenoB xureneit F0ra Poccun. @ynoamenmans-
Hule uccneoosanus. 2012;(8-2):279-284.

Bakhareva NS. Asymmetnry of facial cranium liner sizes
in Southen regions of Russia. Fundamental Research. 2012;(8—
2):279-284. (In Russ.).

3. Iscan MY. Global forensic anthropology in the 21st century.
Forensic Sci Int. 2001;117(1-2):1-6. PMID: 11230940. https://doi.
org/10.1016/50379-0738(00)00433-3

4. Gupta A, Kumar K, Shetty DC, Wadhwan V, Jain A, Khan-
na KS. Stature and gender determination and their correlation us-
ing odontometry and skull anthropometry. J Forensic Dent Sci.
2014;6(2):101-106. PMID: 25125917. PMCID: PMC4130011.
https://doi.org/10.4103/0975-1475.132536

5. JIudenxo K.O., Xpomos /I.A. JlnuaraocTrka Bo3pacTa 110 Je-
peny Metpudeckumu metonamu. B: Ilox pen. C.H. Anexceenko,
A.H. Penpko, C.E. baiibakoBa. Coopruk meszucos 85-it Medxcoyna-
POOHOU HAYUHO-NpaKmuueckoll Kongpeperyuu CmyoeHueckozo Ha-
yuHo20 obwecmsa um npogeccopa H.I1. [Tamuuyroeo. Kybanckuii
TOCY/IapCTBEHHBI MeTUIIMHCKUH yHUBepcuTeT; 2024:629-631.

Lifenko KO, Khromov DA. Age estimation by skull metric
methods. In: Alekseenko SN, Redko AN, Baybakov SE, eds. Pro-
ceedings of the 85th International Scientific and Practical Con-
ference of N.P. Pyatnitskii Student Scientific Society. Kuban State
Medical University; 2024:629-631. (In Russ.).

6. Abpamos C.C., I'egpirymes M.A., 3psarun B.H., Ha3za-
pos I'H., Tomunun B.B. Meduko-kpumunarucmuueckas uoeH-
mugurayus. Hacmonvnas xnuea cy0eOHO-MeOUYUHCKO2O IKC-
nepma. HOPMA-MH®PA; 2000.

Abramov SS, Gedygushev IA, Zvyagin VN, Nazarov GN,
Tomilin VV. Forensic Medical Identification. Handbook of the Fo-
rensic Medical Expert. NORMA-INFRA; 2000. (In Russ.).

7. CmupHoB A.B. CoBpeMeHHbIE TOAXOIbI K CyIeOHO-MeIn-
LIMHCKOMY HCCJIEIOBAHUIO OCTEOJIOTHYECKOTO MarepHaya ¢ Iie-
nei0 uaeHtuukanuu guanoctu. B: [Mox pen. J.B. Cynmyxkosa,
M.JI. brnaronpaBoBa. /lekabpbckue umenusi no cy0ebHou mMeouyu-
ne ¢ PYJ[H: axmyanvHble 6onpocwsl cy0ebHot meduyunvl u obwjeti
namonoauu: cOOPHUK Mamepuanog Beepoccutickoti HayuHo-npax-
muyeckoll KonghepeHyuu ¢ MeNcOyHapOOHbIM Yuacmuem, Nocesi-
weHHoll 55-nemuio kagedpuvl cy0edHoll meduyunvl Meduyurckoeo
uncmumyma Poccutickoeo ynugepcumema opyxucovl napooos, Mo-
ckea, 20 oexabps 2019 cooa. PY]IH; 2020:192-198.

Smirnov AV. Modern approaches to forensic osteology for identi-
fication. In: Sundukov DV, Blagonravov ML, eds. RUDN December
Readings on Forensic Medicine : Current Issues of Forensic Medicine
and General Pathology : Proceedings of the All-Russian Scientific and
Practical Conference With International Participation Dedicated to
the 55th Anniversary of the Forensic Medicine Department of the In-
stitute of Medicine of Peoples’ Friendship University of Russia, Mos-
cow, December 20, 2019. RUDN; 2020:192—-198. (In Russ.).

8. 3msrun B.H. Tekymue nmpo0iaeMbl MeIUKO-KPIMHHAIICTU-
YEeCKOH MACHTU(PHUKALNY TUUHOCTHU. [Ipobiembl IKCcnepmu3ul @ Me-
ouyune. 2012;12(3—4):39-43.

Zvjagin VN. Current problems of medicine and criminalisti-
cal identification of the person. Problemy ekspertizy v meditsine.
2012;12(3-4):39-43. (In Russ.).

9. Franklin D. Forensic age estimation in human skeletal re-
mains: current concepts and future directions. Leg Med (Tokyo).
2010;12(1):1-7. PMID: 19853490. https://doi.org/10.1016/j.1e-
galmed.2009.09.001

10. Wen H, Wu W, Fan F, et al. Human identification per-
formed with skull’s sphenoid sinus based on deep learning. Int
J Legal Med. 2022;136(4):1067-1074. PMID: 35022840. https://
doi.org/10.1007/s00414-021-02761-2

11. Kopxmazos B.T., Ilepxos B.I1. JloctynHoCTh crienuanu3u-
POBAaHHON MEIMIMHCKON NMOMOIIN IIPH TSKEIBIX TPaBMaxX TOJIOBBI
B nepuon nmanaemun COVID-19. Hunosayuonnas meouyuna Kyoa-
Hu. 2022;(1):44-52. https://doi.org/10.35401/2500-0268-2022-25-
1-44-52

Korkhmazov VT, Perkhov VI. Availability of specialized medi-
cal care in cases of severe head injuries during the COVID-19 pan-
demic. Innovative Medicine of Kuban. 2022;(1):44-52. (In Russ.).
https://doi.org/10.35401/2500-0268-2022-25-1-44-52

12. 3aiinesa E.C., Axanos T.A., Mamarkynos A.Jl. n np. Kom-
MbIOTEpHAst TOMOTpadust yIHOOB roJIOBHOTO MO3ra y ieTeld J10 3 JieT.
Unnosayuonnas meouyuna Kybanu. 2024;(1):86-93. https:/doi.
org/10.35401/2541-9897-2024-9-1-86-93

Zaytseva ES, Akhadov TA, Mamatkulov AD, et al. Comput-
ed tomography of cerebral contusions in children younger than
3 years. Innovative Medicine of Kuban. 2024;(1):86-93. (In Russ.).
https://doi.org/10.35401/2541-9897-2024-9-1-86-93

13. MamkoBa B.U., PesnmxoB B.Jl. Cyodebno-meouyunckoe
omooicoecmeniene TUYHOCIU No KOCmMHbIM ocmamiam. V31-Bo
Capar. yausepcureta; 1978.

Pashkova VI, Reznikov BD. Forensic Identification Through
Bone Remains. 1zd-vo Sarat. universiteta; 1978. (In Russ.).

14. 3aituenko A.A., KouenkoBa O.B., Auucumona E.A., Anu-
cumoB J[.1., Jlykun O.10. 3akoHOMepHOCTH 00aMTepanuu 3yo4a-
TBIX IIIBOB Uepera uenoBeka (0030p). Capamosckuii HayuHo-meou-
yunckutl sicypran. 2011;7(3):567-572.

Zaichenko AA, Kochenkova OV, Anisimova EA, Anisi-
mov DI, Lukin OYu. Obliteration of serrated sutures of a human
skull (review). Saratov Journal of Medical Scientific Research.
2011;7(3):567-572. (In Russ.).

15. Mopaacos B.®., 3sarun B.H., I'opmkos A.H., Kopca-
xoB A.JI., Bacunbsesa H.B., Cokonos C.B., aBropsr; Bropo cyne6-
HO-MEANIMHCKON KCIIePTH3bl MUHNCTEPCTBA 30PaBOOXPaHEHUS
JlenuHrpanckoit obnactu, mareHTooOmanarens. Criocod uaeHTH-
(uKanMu JTUYHOCTH IO CKEJICTHPOBAHHBIM KOCTHBIM OCTaTKaM.
IMarent PO Ne RU2107461C1. 27.03.1998.

Mordasov VF, Zvjagin VN, Gorshkov AN, Korsakov AL,
Vasil’eva NV, Sokolov SV, inventors; Bjuro sudebno-meditsin-
skoj ehkspertizy Ministerstva zdravookhrenenija Leningrad-
skoj oblasti, assignee. Method for identifying person by exam-
ining skeleton bone remnants. Russian Patent RU2107461C1.
March 27, 1998.

Author credentials

Sergey E. Baybakov, Dr. Sci. (Bio.), Professor, Head of the
Department of Normal Anatomy, Kuban State Medical Univer-
sity (Krasnodar, Russian Federation). https://orcid.org/0000-0002-
5010-3441

Nina S. Bakhareva, Cand. Sci. (Med.), Associate Professor
at the Department of Diagnostic Radiology, Kuban State Medical
University (Krasnodar, Russian Federation). https://orcid.org/0000-
0001-9909-2846

Elena K. Gordeeva, Cand. Sci. (Med.), Assistant Professor
at the Department of Diagnostic Radiology, Kuban State Medi-
cal University (Krasnodar, Russian Federation). https://orcid.
org/0000-0001-8114-5487

Kirill O. Lifenko, 2nd Year Student, Kuban State Medical Uni-
versity (Krasnodar, Russian Federation). https://orcid.org/0009-
0007-1510-8515

61



VIHHOBaLmOHHas MegunumHa KybaHu. 2025;10(2):54-62 / Innovative Medicine of Kuban. 2025;10(2):54-62

Diana A. Vasilchenko, 1st Year Resident, Kuban State Medical
University (Krasnodar, Russian Federation). https://orcid.org/0009-
0001-6830-5199

Elizaveta V. Yakovleva, 2nd Year Student, Kuban State Medical
University (Krasnodar, Russian Federation). https://orcid.org/0009-
0008-0960-2135

Natalya A. Fedko, 6th Year Student, Faculty of Medicine Kuban
State Medical University (Krasnodar, Russian Federation). https://or-
cid.org/0009-0008-6205-852X

Snezhana 1. Solozhenko, 5th Year Student, Faculty of Medicine,
Kuban State Medical University (Krasnodar, Russian Federation).
https://orcid.org/0009-0001-6109-670X

Conflict of interest: none declared.

CBepeHuna 06 aBTOpax

Baiioaxos Cepreii EropoBuu, 1. 6. H., npodeccop, 3aBeyro-
muii Kaenpbl HopMalbHON aHaTomuu, KybaHckuii rocynapcTBeH-
Heli MeauuuHCKM yHUBepcuteT (KpacnHomap, Poccust). https:/
orcid.org/0000-0002-5010-3441

BaxapeBa Huna CeMeHOBHA, K. M. H., JIOLCHT Kaeipbl HOpMallb-
Hoit aHaromuy, KyGaHckuii rocynapCTBeHHBINH MEIUIMHCKHI yHHBEP-
curet (Kpacnonap, Poccus). https://orcid.org/0000-0001-9909-2846

62

T'opaeeBa Enena KepumoBHa, k. M. H., accucTeHT Kadeapbl
nmydeBoil nuarnoctuku, KyGanckuil rocynapcTBeHHbIH MeIUIIUH-
ckuii yauBepcuteT (Kpacuonap, Poccus). https://orcid.org/0000-
0001-8114-5487

JIndenko Kupuian OgeroBud, cryneHt 2-ro kypca, KyOan-
CKHUi TOCYy1apCTBEHHBIN MeUIMHCKUI yHUBepcuTeT (KpacHonap,
Poccus). https://orcid.org/0009-0007-1510-8515

Bacuibuenko luana AcsianoBHa, opauHarop 1-ro roga, Ky-
OaHCKHI roCy1apCTBEHHbIN MeJUIMHCKUI yHUBepcuTeT (KpacHo-
nap, Poccus). https://orcid.org/0009-0001-6830-5199

SIxoBieBa EnuzaBera BaaauciaBoBHa, CTyIeHT 2-T0 Kypca,
Ky6anckuii rocynapctBeHHbIH MeauiuHckuid yauBepeuteT (Kpac-
Hozap, Poccus). https://orcid.org/0009-0008-0960-2135

®enbko Haranbsa AsnexcaHapoBHa, cTyneHT 6-ro Kypca, Ky-
GaHCKHIA rocynapCTBEHHbIN MeJUIIMHCKUI yHuBepcuteT (KpacHo-
nap, Poccust). https://orcid.org/0009-0008-6205-852X

Couoxenko CHexana UropeBHa, cTygeHT 5-ro Kypca, Jje-
4yeOHbIH (akyipTeT, KyOaHCKHil rocyapcTBEeHHBIN METUIIMHCKUN
yuusepcurer (Kpacuomap, Poccus). https://orcid.org/0009-0001-
6109-6701

Kongaukrt uaTepecon
Aemopol 3aa61510m 06 OMCYyMcmeuy KOHPAUKMA UHMEPECOS.



	Нанотехнологии и системы доставки лекарственных средств для заживления ран и уменьшения рубцов
	©О.Д. Эшонходжаев1*, Ш.У. Рахимий1, В.А. Порханов3
	Влияние корригирующей ВАТС-торакопластики на результаты пневмонэктомий у больных туберкулезом

	Пластины с угловой стабильностью при переломах проксимального отдела локтевой кости: исследование функциональных результатов
	Валидация ультразвуковых критериев вызванного Сlostridioides difficile энтероколита у пациентов 
с антибиотик-ассоциированной диареей на фоне COVID-19 и без такового
	Болезнь Хираяма и травматическая миелопатия: возможности и роль МРТ в судебно-медицинской практике
	Краниометрический способ определения возрастной принадлежности (по степени облитерации ламбдовидного шва)
	Кардиоваскулярная дисфункция у детей с септическим шоком как предиктор исхода
	Структурные особенности новых образцов многокомпонентных губчатых кровоостанавливающих средств
	Современные технологии в лечении бронхиальных свищей
	Клинико-экономический анализ стратегии реабилитации пациентов после хирургического лечения рака предстательной железы
	©Ф.Н. Курбонова1*, Г.А. Ихтиярова2, А.Ю. Григорьян3, О. Авилова4, 
Д.Ю. Ходжиев5, Г.А. Худойназарова6
	Оценка клинически значимых маркеров PDX-модели тройного негативного рака молочной железы

	Случай успешного хирургического лечения пациента с центральным плоскоклеточным раком легкого IIIB стадии из видеоторакоскопического доступа после неоадъювантной химиоиммунотерапии
	Возможности компьютерной томографической ангиографии на примере клинического случая аномального отхождения правой подключичной и левой легочной артерии у ребенка с тетрадой Фалло
	Значение КТ в диагностике колита, как осложнения терапевтического лечения онкологических пациентов
	Обструктивная уропатия: причины развития, подходы к лечению и анализ осложнений
	Дисхлоремия при критических состояниях у детей как фактор риска неблагоприятного исхода заболевания
	Nanotechnology and Drug Delivery Systems 
in Wound Healing and Scar Reduction
	Comparative Study of Surgical Approaches for Mediastinal Masses
	Impact of Delayed Video-Assisted Thoracoscopic Surgery on Pneumonectomy Outcomes in Patients with Tuberculosis
	Locking Compression Plates in Proximal Ulna Fractures: 
A Study on Functional Outcomes
	Validation of Ultrasonographic Criteria for Diagnosing Clostridioides difficile Colitis in COVID-19 and Non-COVID-19 Patients With Antibiotic-Associated Diarrhea
	Hirayama Disease and Traumatic Myelopathy: 
Capabilities and the Role of MRI in Forensic Medicine
	Craniometric Method for Age Estimation by the Degree of Lambdoid Suture Obliteration
	Cardiovascular Dysfunction as a Predictor of Mortality 
in Children With Septic Shock
	Structural Characteristics of Novel Composite Hemostatic Sponges
	Modern Treatments for Bronchial Fistulas
	Cost-Effectiveness Analysis of Rehabilitation Strategies 
for Patients After Prostate Cancer Surgery
	Physicochemical and Biological Properties of O-carboxymethyl Chitosan Obtained From Chitosan of Dead Bees
	Evaluation of Clinically Relevant Markers in a Patient-Derived Xenograft Model of Triple-Negative Breast Cancer
	Successful Video-Assisted Thoracoscopic Surgery Following Neoadjuvant Chemoimmunotherapy for Stage IIIB Central Squamous Cell Lung Cancer: A Case Report
	Capabilities of Computed Tomographic Angiography: 
A Case of Anomalous Origin of the Right Subclavian and Left Pulmonary Arteries in an Infant With Tetralogy of Fallot
	Role of Computed Tomography in Diagnosis of Colitis as a Complication of Cancer Therapy
	Obstructive Uropathy: Causes, Treatment, 
and Analysis of Complications
	Dyschloremia in Critically Ill Children as a Risk Factor for an Unfavorable Disease Outcome

