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Lienb uccnepoBaHUA: aHaTOMUYECKOE OMpPeAe/IeHNe BO3pacTa 1 Nosa YesoBeKa No AYameTpam HapyKHOTO U BHYTPEHHEro OTBEPCTUI KapOTUAHOTO
KaHana, 4/vHe KapoTMAHOrO KaHaia BUCOYHOM KocTu (KKBK) 1 KpaHMOMEeTprYecKoMy noKasaTesito Ha3MoH-NOPUOH.

Martepuan u metogbl: y 78 4epernos U3 3aXopoHeHUit 3noxu 3onotoit Opapl Nocne onpeAeneHns KPaHUONOTUYECKMMU U KPaHUOMETPUYECKUMM
MeTOAaMM Nosa, BO3PacTa U packl 6blIM U3MepeHbl AMAMETPbI HAPYKHOTO U BHYTPEHHero oteepctui, AnvHa KKBK 1 napameTp Ha3MOH-MOPUOH.
CraTuctyeckan 06paboTka NonyYeHHbIX MOPHOMETPUYECKMX JaHHbIX MTPOBEAEHA METOL0M MHOFOPAKTOPHOTO AMCNepCMoHHOro aHanunsa (ANOVA).
Pe3ynbratbl: 13 78 uepenos 40 (51%) npuHagnexanu npeacTaBUTENAM MOHIONOMAHOM pacsl, 12 (16%) — eBponeounaHoii, 26 (33%) — Hecim NpU3HaKK
06eunx pac M oTMeYeHbl Kak cMellaHHbIv Tun. 11 (14%) yepenos 6biM OTHECEHbI K AETCKUM, a 67 (86%) — KO B3poc/ibimM. M3 67 yepenos B3poc/bix 20
(30%) npuHagnexanu myskumHam, 47 (70%) — eHwmHam. uameTp HapyHoro oTeepcTus KKBK 1 napameTp Ha3sMOH-NOPUOH ABUAUCH MPU3HAKaMM
nonosoro gumopousma (p<0,01). AuameTpbl HAPYKHOTO U BHYTpeHHEro otBepcTuii KKBK 1 napameTp Ha3sMoH-NOPUOH ABUAUCL auddepeHLmManbHbl-
MU NPU3HAKaMu B3POC/bIX M AeTcKux yepenos (p<0,05). He ABasanCcb NpusHakamu Nonosoro Aumopdusma auametp BHyTpeHHero oteepcTus KKBK u
ero anvHa (p>0,05). He asnanuch andodepeHumansHbiM NPU3HAKOM B3POC/bIX M AETCKUX Yepenos v aAnvHa KKBK (p>0,05). nameTpbl HapyKHOTO 1
BHYTPEHHero otTBepcTuit, aninHa KKBK 1 napameTp Ha3MOH-NOPUOH TaKKe He ABNANNUCH AnddepeHLManbHbIMU NPU3HAKaMU Yepernos MOHIO0UAHOM
n eBponeonaHoi pac (p>0,05).

3aKkntoueHue: Brnepsble NoKasaHa aHaTOMMYeckasn BepuduKaLma BospacTa 1 nona yesoseka no napametpam KKBK yepena u kpaHnomeTpuyeckomy
nokasaTento HasnoH-nopuoH. [imHa KKBK yke B leTCKOM BO3pacTe MOMET pacCMaTPMBATbCA KakK XapaKTepUCTUKa MHAMBUAYANbHOTO Pa3BUTUA, OT-
paKatoLLan cTeneHb OHTOrEHETUYECKOM 3PEIOCTH, YTO HEOBXOAMMO YUNUTbIBATH NMPY OLIEHKE OHTOTeHe3a YesoBekKa.
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Objective: To use anatomical measurements of the carotid canal (CC) and craniometric parameters to determine the age and sex of human individuals.
This evaluation involves measuring the diameters of the CC external and internal apertures, the CC length in the temporal bone, and the nasion-porion
distance (N-Po) to assess age and sex differences.

Methods: After determining the sex, age, and race of the individuals through craniological and craniometric methods, measurements were taken of
the diameters of both the CC external and internal apertures, the CC length, and the N-Po in 78 skulls obtained from burials dating to the Golden Horde
era. Statistical analysis of the morphometric data was conducted using multivariate analysis of variance (ANOVA).

Results: Out of the 78 skulls analyzed, 40 (51%) belonged to individuals of the Mongoloid race, 12 (16%) to the Caucasian race, and 26 (33%) exhibited
features of both races, classified as mixed type. Among these skulls, 11 (14%) were from children, while 67 (86%) were from adults. Within the adult
category, 20 (30%) were male and 47 (70%) were female. The measurements of the diameter of the CC external apertures and the N-Po indicated
sexual dimorphism (p<0.01). Additionally, the diameters of both the CC external and internal apertures, along with the N-Po, were effective in
distinguishing adult skulls from those of children (p<0.05). However, the diameter of the CC internal aperture and CC length did not exhibit sexual
dimorphism (p>0.05). Furthermore, the CC length did not serve as a distinguishing characteristic between adult and child skulls (p>0.05). Importantly,
the diameters of the CC external and internal apertures, the CC length, and the N-Po did not show any significant differences between skulls of
Mongoloid and Caucasian races (p>0.05).

Conclusion: CC length and the N-Po can be used to verify human age and sex anatomically. The CC length, specifically, may serve as an indicator of
individual development and maturity, particularly during childhood, and should be considered when assessing human development (ontogenesis).
Keywords: Craniology, craniometry, carotid canal of the temporal bone, nasion-porion distance, sexual dimorphism, human ontogenesis.
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BBEAEHUE

OcobeHHOCTM aHaTOMWUK U Tonorpadun KapoTUAHOro KaHana
BMCOYHOM KOCTM (KKBK) C y4ETOM HaxomaeHMA B HEM KamMeHWUCTOW
YacTu BHYTpPeHHel COoHHoi apTepumn (BCA), KpoBocHabatowweil ro-
JIOBHOWM MO3r, OTPaXKEHbl B MEeXAyHapOAHOM aHaTOMUYecKoW Tep-
MUHoMOMMK [1], 4TO NOATBEPMKAAET BbLICOKYIO CTEMEHb WX U3yyeH-
HocTU. COHHBbIV (KapoTUAHbIN) KaHan npeacTaBnseT coboit KOCTHoe
obpasoBaHue ¢ KameHUCToN YacTblo BCA B npefenax ero BHyTpeH-
HeW KpuBM3Hbl. JAMHA KaHana pasHa npumepHo 2 cm. OH oTaenéH
OT NONY/NYHHOTO TFaHIINA TOHKOW KOCTHOW MAACTMHKOM, obpasytoLLei
[HO AMKW ANA raHmuA. KaHan npumeyaTeneH KoiuyecTsom usrnbos
Ha pasHbIX y4acTKax cBoero myTu. Y ocHosaHMA yepena BCA moxer
MMETb OfMH UKW ABa M3rnba, a NPy NPOXOKAEHUN YEPE3 COHHBbIN Ka-
Han v no 6OKOBOW NOBEPXHOCTU TENA KNMHOBUAHOW KOCTU ONUCbHIBA-
€T ABOMHOW U3rMb 1 HaNnOMMUHaET KypcuBHYH 6yKkBy S [2, 3]. COHHbIV
KaHan ABNAETCA BAXKHOW CTPYKTYPOM OCHOBAHMA Yepena, MOCKOJIbKY
yepes Hero npoxogut BCA, a Takke cumnaTnyeckoe HepBHOE U BEHO3-
Hoe cnneTexua [4, 5].

MccnenoBaHnA KapoOTMAHOTO KaHana Mo3BOAANT Npeanono-
WTb, YTO NATONOTMYECKME U3MEHEHWSA, TaKUE KaK NepenomMbl Kapo-
TUAHOTO KaHana v WBaHHOMa cumnaTuyeckoro cnneteHnsa BCA, oka-
3bIBAOT K/IMHNYECKM 3Ha4YMMOe BnnaHUe Ha BCA u cTpyKTypbl pagom ¢
Hel. nA HeMPOXMPYProB KapOTUAHbIV KaHan — Haubonee KUHEHHO
BaXKHas U IETKO BU3yaNU3Mpyemas CTPYKTypa Npu KapoTUAHOMN aHru-
orpadun U MarHUTHO-PE30HAHCHOM aHrnorpaduu [6]. MonoxeHne u
pasmepbl KAPOTUAHOTO KaHana KAMHUYECKM 3HaUYUMMbl B C/Iy4asX Xu-
PYypruu OCHOBAHMA Yepena, a TaKKe Npu naeHTUdUKaLUM 1 M30aALUKU
BCA Ha BCEM NPOTANKEHWUM €€ KAMEHWUCTOM YacTu, MOSTOMY Ha OCHOBE
3D MOAenvMpoBaHMA U MaLUMHHOTO 0byYeHWA co3aaHbl LudpoBble
NPOAYKTbl, NO3BO/AIOLWME [ETaNU3MPOBATL MOPPOMETpUYECKUe
XapaKTepPUCTUKM KapoTMAHOro KaHana [7, 8]. OaHako, npumeHeHue
KNaCCUYECKMX KPaHUOMETPUYECKMX METOAMK BCE eLLé oCcTaéTea aKTy-
aNbHbIM.

HecmoTpa Ha To, YTO MeToapl onpeseneHVa noaa no Yepenam
0YeHb NONyNAPHbI B cyAebHON aHTPOMNONOTMK, WL HEMHOTUE NPO-
BEPOYHbIE UCCNEeS0BAHMA NOATBEPAUAN UX TOYHOCTb M HafEKHOCTb
B Pa3/NYHbIX nonyaauuax [9]. B aTol cBA3M, NpeaoKeHHbIe MOAENM
JIOTUCTUYECKOW perpeccuu, Kak 6onee TouHble U cneuuduyHble o
pa3NnYHbIX BbIOBOPOK, 0OHOB/IAOT 3Ta/IOHHbIE CTAaHAAPTbI A5 NONYAA-
Lmii onpesaenéHHol reorpaduyeckoit 061acTv 1 JatoT LONONHUTENb-
HYIO BaXKHYI0 MHPOPMALIMIO O NOSIOBOM AMMOPPU3ME U STHUHECKMX
0COBEHHOCTAX ANA aHAaTOMOB, aHTPOMO/IOrOB, CYAEOHBIX 3KCNEPTOB U
ap. [10-12]. OaHaKo, uccneiloBaHUA U MeTO/bl, OCHOBaHHbIE Ha Kpa-
HMANbHOMN M KPaHNOMETPUYECKON MOPDONOrMHK, BCE ELLE HYXKAAOTCA
B AOMOJIHATENLHOM M3Y4YEHWUU, JaXKe eC/IU CYLLEeCTBYET WMPOKUIA KOH-
CEHCYC OTHOCUTENIbHO B/IMAHUA MONYAALMOHHON M3MEHUYMBOCTU Ha
NoJI0BOM KpaHWabHbIN Aumopdumsm [13].

Yepen yenoseka nmeeT okono 5000 napameTpos, KoTopble C
YY4ETOM BO3pacTa M nosa OcCBeLLeHbl B page dyHAAMeHTabHbIX pa-
60T 1 UMeloT onpeaenéHHOe aHaTOMMYECKOe, aHTPOMOOMUYECKOE,
KNMHUYECKoe, cyaebHo-meanUmMHCKoe 3HayeHue [8, 10, 14-17]. Og-
HaKo, Np1 UHGOPMALMOHHOM MOMUCKe MO 3aMpocy «KPaHUOMETPUA»
B utone 2024 roga no 6ase daHHbix «PubMed», cogepaleit 37
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INTRODUCTION

The anatomical and topographical features of the carotid ca-
nal (CC) in the temporal bone, along with the position of the pe-
trous part of the internal carotid artery (ICA) that supplies blood
to the brain, are detailed in international anatomical terminology
[1]. This detailization indicates the thorough study of this region.
The CC is a bony structure that houses the petrous portion of the
ICA within its internal curvature. The CC is located inferior to the
semilunar ganglion (also known as the trigeminal ganglion or Gas-
serian ganglion), separated by a thin layer of bone that forms the
floor of the Meckel cave. Notably, ICA makes several bends. As it
enters the skull at the base, the ICA has one or two initial bends.
It then takes on a double, or S-shaped, curve as it passes through
the carotid canal and along the lateral surface of the sphenoid
bone [2, 3]. The CC is a critical passageway at the skull base that
transmits the ICA, along with the internal carotid venous plexus
and the sympathetic nerve plexus [4, 5].

Studies show that pathological changes like fractures and
schwannomas within the CC can significantly impact the ICA
and nearby structures. The CC is an essential landmark for neu-
rosurgeons, as it is considered one of the most vital and easily
visualized structures in MRI angiography and digital subtraction
angiography (DSA) [6]. Digital tools using 3D modeling and ma-
chine learning are being developed to analyze the CC's position
and size, assisting with skull base surgery and the exposure of the
ICA. These tools process medical imaging, such as CT scans, to
provide neurosurgeons with detailed morphometric data. These
techniques help them safely navigate complex anatomy by better
understanding the canal's relationship with structures such as the
eustachian tube and other landmarks [7, 8]. Nonetheless, tradi-
tional craniometric methods remain relevant.

Although methods for skull sex determination are widely
used in forensic anthropology, only a few validation studies have
confirmed their accuracy and reliability across diverse popula-
tions [9]. In this context, proposed logistic regression models of-
fer a more accurate and specific method for determining sex from
a skull than traditional techniques because they are better at ac-
counting for population-specific variations in sexual dimorphism.
This approach allows for the creation of updated, region-specific
reference standards, which improve the reliability of sex estima-
tion for anatomists, forensic scientists, and others [10-12]. How-
ever, cranial and craniometric studies and methods still require
further exploration, despite broad consensus on the influence of
population variability on cranial sexual dimorphism [13].

The human skull has approximately 5000 cranial measure-
ments, which, when considering age and gender, have been
covered in key publications with significant anatomical, an-
thropological, clinical, and forensic implications [8, 10, 14-17].
However, a search for "craniometry" in July 2024 in the PubMed
database, which contains 37 million publications, yielded few-
er than 3,000 citations. In the Semantic Scholar database, with
about 220 million articles, only 436 results appeared for this
query. The sexual dimorphism of the CC and the N-Po has not
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M/H. Ny6avKaumii, Bbigaétca meHee 3000 CCbIOK, a B 6a3e AaHHbIX
«Semantic Scholar», koTopas cogepKuT 0Ko0 220 MAH. Hay4YHbIX CTa-
TeW, Mo aHHOMY 3anpocy noay4YeHo Bcero 436 pesynbratos. MonoBoi
AMMOpOM3M KapOTUAHOTO KaHaia WM MapameTpa «HasvOH-MOPUOHY
COBOKYMHO He WCCNeAoBaHbl HU B OHOM MpeacTaBiAeHHOM paborte.
CyLLEeCTBYIOT UCCNE0BaHMA, NOCBALLEHHbIE NOI0BOMY AUMOpPOU3MY
KapOTUAHOIO KaHasia y Yeperos eBponencknx 1 adpuKaHCKUX M-
UMH W KEeHLWWMH [18] nan NpUKM3HEHHOTO M3MEPEHMA NapaMeTpa «Ha-
3WOH-MOPUOH» Yy HaceneHus KOxHoi MHauum [19]. OaHako cpeaym Bcex
NPEeACTaBAEHHbIX CTaTel, KPaHUMOMETPUYECKUX UCCEL0BaHUN — ean-
HUUbI. ITOT GAKT CBUAETENLCTBYET 06 04EBMAHON MaNOYMCIEHHOCTU
1ccNeaoBaHUM, HaIMYUMKM MHOXKECTBA «BebIX MATEH», YTO LOKa3blBa-
€T HECOMHEHHYI HEobX0AMMOCTb Aa/IbHEWLMX UCCIeA0BaHUI Ha
CTbIKE HayK: GpU3MYECKOIN aHTPOMONOTUN U aHATOMUMK.

TaKke, B JOCTYMHOWM nWUTEpaType Mbl He HALAWM COBMECTHOTO
NPUMEHEHWA NapaMEeTPOB KapPOTUAHOMO KaHasa U Ha3UOH-MOPUOH C
YYETOM BO3PACTHOMN U NOMOBOV NPUHALIENKHOCTU YETOBEKA.

LLENb NCCNEQOBAHUA

AHaTomuyecKkoe onpefeneHue Bo3pacta M Mona YesoBeka no
ANaMeTPaM HapyXHOro U BHYTPEHHErO OTBepCTMﬁ KapoOTUAHOro Ka-
Hana, ANNHE KapoTUAHOro KaHana BUCOYHOM KOCTU U KpaHUoOMmeTpu-
YECKOMY NoKa3aTeto Ha3MOH-NOPUOH.

MATEPUAN U METOAbI

MaTtepuanom nccnefoBaHUA ABUAUCH 78 Yepenos 13 Packomnok
MOIM/IbHUKOB B OKpecTHocTAX C. KpacHblt Ap AcTpaxaHckow obna-
ctn Poccuiickolt ®esepaunm, 06HapYKEHHbIE MPU aPXEOIOTUYECKMX
packonkax B nosesbix ce30Hax 1991-1993 ronos, XpaHALLMXCA B KON-
NeKkumMmn Kadenpbl aHaTOMUK ACTPaxaHCKOro rocyfapCTBEHHOrO Me-
OULMHCKOTO YHUBEpPCUTETa (aKT NMpuéma-nepesayu aHTponosiorvye-
ckoro matepuana ot 31.10.1992). Bce aHanusupyemble yepena 6biu
£00bITbl M3 PaCKONOK MOrM/IbHMKOB KoHUa Xl — cepeamnHbl XIV Bekos
H. 3., BepnOMLMPOBAHHbIX KaK 3ax0poHeHWA 3noxu 3onotoi Opfabl.

Mpu aHanu3e matepuana NPUMEHANNCH KPAaHWMONOTUYECKNE U
KpaHMOMETPUYECKne MeToApbl OnpeseneHnsa nona, Bo3pacra MU pachbl
no KocTAam yepena M 3ybam yenoseka [14-17]. KpaHMomeTpuyecku-
MM MPU3HaKaMK BO3pacTa Yepenos (AeTckue u B3pocsbie) no B.U.
MaLwKoBOM ABNANUCL COOTHOLLEHUA NPOAO/bLHBIX U NOMEPeYHbIX Au-
aMeTpoB Yepena y ManbYuMKoB U Aesoyek B nepuog ¢ 1 roga go 15
NeT, /IMHbl OCHOBaHWA Yepena, OTHOCUTENbHOTO 06bEMa MO3roBOro
1 nuuesoro otgenos uyepena [15]. [eTckumu yepenamu B faHHOM
paboTe cunTanmch Te, NPOAO/bHbIV ANAMETP KOTOPbIX COCTAaBAAN [0
150 mm, nonepeyHbit — o 130 Mm y nNpeacTaBuTenein esponeouns-
HOM pacbl M oT 150 mm 1 140 MM NPOAOAbHBIN M NOMNEpPeYHbIn Ana-
METPbI COOTBETCTBEHHO Y MOHFOIOUAHOM Pachl (M3MEPEHUA YEPENOB
NpPOBOAUAMNCH KPAaHMOMETPOM). PacoBas v NosoBas NPUHALNEKHOCTU
onpeaenanucb No MeToAuKe BOCCTaHOBAEHMA anua no yepeny M.M.
lepacumoBa, KoHuenuuu B.C. CnepaHCKOro, KpaHMOMETPUYECKOM
meToamKe B.B. TomununHa ¢ onpeaeneHnem xapakTepHbIX 0CObeHHO-
CTel CTPOEHMA INLEBOTO OTAENMa Yepena (KopeHb HOca, BbICOTa CKy/,
WMpKUHa rpywesngHoro oteepctus) [14-17]. OnpegenexHne pacosoit
NPUHAZNEKHOCTU NPOAMKTOBAHO HEAOCTATOMHbIM KOIMYECTBOM /IU-
TepaTypHbIX AaHHbIX O COOTBETCTBMM NAapamMeTpa «HA3MOH-MOPUOH U1
napameTpoB KapOTUAHOTO KaHana y nL, eBPONeiCKoM N MOHronona-
HOW pac, a TaKXKe y Ntofel, HacensBLUMX TePPUTOPUIO ACTPaxaHCKoOM
obnactu (6au3 cena KpacHbiit ip) B XIII-XIV Bekax.

/3mepeHune AvameTpoB HApYKHOTO U BHYTPEHHEro OTBEPCTUI
KKBK, a TakXe n3mepeHue napameTpa Ha3sMoH-NOPMOH NPOBOANANUCH
KpaHWOMETpOM, Npubopom ana aetckux yepenos [20] W wraHreH-

been jointly studied in any of these publications. Some studies
have examined the sexual dimorphism of the CC in European
and African populations [18], as well as in vivo measurements
of the N-Po in South Indian populations [19]. Despite the many
articles, only a few include craniometric investigations. This fact
highlights the evident scarcity of research and points to numer-
ous significant "blind spots"”, emphasizing the critical need for
further exploration at the interface between physical anthropol-
ogy and anatomy.

Moreover, existing literature does not include studies that
combine the CC and N-Po parameters, particularly with respect
to age and gender.

PURPOSE OF THE STUDY

To use anatomical measurements of the CC and craniometric
parameters to determine the age and sex of human individuals. This
evaluation involves measuring the diameters of the CC external and
internal apertures, the CC length in the temporal bone, and the N-Po
to assess age and sex differences.

METHODS

The study material consisted of 78 skulls from burial
grounds near the village of Krasny Yar in the Astrakhan Region
of the Russian Federation. These skulls were uncovered during
archaeological excavations from 1991 to 1993 and are currently
part of the collection at the Department of Anatomy, Astrakhan
State Medical University, Russia. They were transferred as anthro-
pological artifacts as documented in the Deed of Transfer dated
October 31, 1992. All analyzed skulls were recovered from burial
grounds dating from the late 13*" to mid-14" centuries AD, veri-
fied as burials from the Golden Horde era.

Craniological and craniometric methods were employed to
analyze material and determine an individual's sex, age, and race
based on the skull and dental bones [14-17]. According to V.I.
Pashkova, the craniometric features used to distinguish children's
skulls from adults' in boys and girls aged 1 to 15 include the ra-
tio of longitudinal to transverse diameters, the length of the skull
base, relative brain volume, and the condition of facial sections
[15]. In this study, children's skulls were defined as those having
a longitudinal diameter of up to 150 mm and a transverse diam-
eter of up to 130 mm for individuals of the Caucasian race. For
the Mongoloid race, the longitudinal diameter ranged from 150
mm to 140 mm, with corresponding transverse diameters. These
measurements were taken using a craniometer. The following
method was used to determine race and gender through forensic
facial reconstruction, using a skull as the foundation. This tech-
nique, developed by M.M. Gerasimov, incorporates the concepts
of V.S. Speransky and V.V. Tomilin. It emphasizes specific facial
features, such as the nose, cheekbones, and pyriform aperture,
to guide the reconstruction process [14-17]. The determination
of racial affiliation is complicated by a lack of sufficient literary
data on the relationship between the N-Po and cranial charac-
teristics in individuals of European and Mongoloid descent. This
challenge also extends to the population of the Astrakhan region,
specifically near the village of Krasny Yar, during the 13*" and 14*"
centuries.

The diameters of the CC external and internal apertures
were measured using a craniometer designed for children’s skulls
[20], as well as a GRIFF SHCC-I1I-1000-0.01a measuring caliper
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umpkynem LLLL-II-1000-0,01 ry6ku 125 (GRIFF, China) (puc. 1, A-D).
M3mepeHune AnvHbI KaPOTMAHOTO KaHana Npov3BeAeHO C MOMOLLbIO
rmbkoro 30HAa. WM3mepeHue BHYTPEHHEro OTBEPCTUA KapOTUAHOMO
KaHana NpoBOAWIOCH C MOMOLLBIO IIMHAHOTO C/EMKa, U3BNEYEHHOO
U3 COOTBETCTBYHOLLEHM 061aCcT OCHOBaHUA Yepena, U TaK e noasep-
ranocb U3MepeHuto KpaHMomeTpom. M3mepeHune anameTpos oTBep-
CTUIA NPOBOAMNOCH MeXAy ABYMA Havbonee yaaneHHbIMU TOYKaMK.
ABTOpbI He BCTpeYasm NPUMeHeHNA faHHOTO MeTOAQA UCCeA0BaHNA B
NIUTEPATYPHBIX UCTOUHMKAEX, OAHAKO CYUTALOT NPUMEHEHUE KOCBEHHO-
ro MeToAa U3MEPEHNA C MOMOLLLbIO IJIMHAHOTO CAenKa AOMYCTUMbIM,
BBMAY COOTBETCTBMA MacwTaboB U Gopmbl NONYYEHHON MOAENM pe-
anbHoMy 06pasuy (KocTam yepena).

Cratuctueckan o6paboTka gaHHbIX. Tun pacnpeaeneHus npu-
3HAKOB ONPEeAENAM C NOMOLLbIO KpuTepusa Lanupo-Yunka, pesynsta-
Tbl KOTOPOrO NOKa3asu, YTo pacnpeaeneHne ABAAETCA HOPMabHbIM.
MopdomeTpryeckne AaHHble 06pabaTbiBaINCh METOAAMM BapuaLy-
OHHOW CTaTUCTUKU. CpaBHEHME KOJIMYECTBEHHDBIX NOKasaTene B UC-
cneflyeMbiX rpynnax NpoBOAMIOCH MO MeToAy MHOTOGaKTOPHOrO AnC-
nepcuMoHHoOro aHanm3sa (ANOVA) o1 NpoBepKM r1noTesbl O PaBeHCTBE
cpesHvX 3HaYeHui. MpoBoanacA pacyéT cpeaHero KBagpaTUYecKoro
OTKNOHEHUA (CKO), a TaKKe NOTUCTUYECKON perpeccun ans OLeHKu
B3aMMOCBA3EN Mexay nepeMeHHbIMU. CTaTUCTUYEeCKMIM aHanu3 npo-
BOAMACA C UCMONb30BaHMEM nporpamm «Statistica» v.12.0 (StatSoft
Inc., Tulsa, OK, USA) n MS Excel 10.0 (Microsoft Corp., Redmond, WA,
USA). KpuTHUecKunid ypoBeHb 3HAYMMOCTM «p» NpU NPOBEPKe CTaTh-
CTUYECKMX rMnoTe3 NpuHMManca pasHbiMm nam menee 0,05.

PE3YNbTATbI

B nTore npoBegEHHOrO MccnefoBaHUA NOMYYeHbl cnegyloLime
pesynbTatbl. U3 78 yepenos 40 (51%) npuHapexanu npeacTaBute-
JIAM MOHronouaHoM pacsl, 12 (16%) — esponeounaHol, 26 (33%) — Hec-
NIV NPU3HAKM Kak MOHTONOUAHOCTY, TaK M €BPONEeONAHOCTU U OTMeYe-
Hbl KaK CMeLLaHHbIM TMN pacbl (puc. 2).

B cBA3M C HEBO3MOXHOCTbIO TOYHOTO OMpefeneHUa BO3pacTa
aHTPOMO/IOrMYECKOro maTteprana bbiav BblgeNeHbl ABE BO3PACTHble
rpynnbl: AeTcKas 1 B3pocnas. U3 Bcex yepenos 11 (14%) 6biam oTHe-
CeHbl K IETCKUM, a 67 (86%) — KO B3pOC/IbIM.

OnpezeneHune nona bbl10 NPoBeEeHO MO 67 Yepenam B3poC/bIX,
13 KoTopbix 20 (30%) npuHaanexanu myxumHam, 47 (70%) — KeHLm-

with a 125 mm jaw (GRIFF, China) (see Fig. 1, A-D). Additional-
ly, the N-Po was also recorded during this measurement process.
The CC length was measured with a flexible probe. The diameters
of the CC internal aperture were determined by measuring the
distance between the two farthest points. The authors have not
found this research method in existing literature; however, they
consider using an indirect measurement technique with a clay
cast acceptable, given the similarity in scale and shape between
the model and the actual cranial bones.

Statistical data processing. The distribution type of the char-
acteristics was determined using the Shapiro-Wilk test, which in-
dicated a normal distribution. Morphometric data were analyzed
using variance statistics. Comparison of quantitative data across
the study groups was conducted using multivariate analysis of
variance (ANOVA) to test the hypothesis of equal mean values.
Standard deviation (SD) was calculated, and logistic regression
was employed to assess the relationships between variables. Sta-
tistical analyses were performed using STATISTICA 64-bit version
12.0 (StatSoft Inc., Tulsa, OK, USA) and Microsoft Office Excel ver-
sion 10.0 (Microsoft Corp., Redmond, WA, USA). The critical sig-
nificance level (p-value) for testing statistical hypotheses was set
at 0.05 or lower.

RESULTS

The study yielded the following results: Among the 78 skulls
examined, 40 (51%) were identified as belonging to the Mongol-
oid race, 12 (16%) were categorized as Caucasian, and 26 (33%)
exhibited features of both Mongoloid and Caucasian origins, clas-
sifying them as mixed race (see Fig. 2).

Due to the difficulty in accurately determining the age of the
anthropological material, two groups were established: children
and adults. Among the skulls examined, 11 (14%) were categorized
as children's skulls, while 67 (86%) were classified as adult skulls.

Sex determination was conducted on the 67 adult skulls,
revealing that 20 (30%) were identified as male and 47 (70%) as
female. Sexual dimorphism is most evident when comparing the
facial features of male and female skulls across different races
(see Fig. 3).

Puc. 1 WsmepeHue KKBK u napamempa Ha3UOH-NOPUOH. A — U3MepeHue napamempa Ha3UuoH-NOPUOH C NOMOWbIO KpaHuomempa. B — usme-
peHue uamempa Hapy#HO20 OMeepCcMUA KapomuoHo20 KaHana. C, D — uamepeHue 8HympeHHe20 omeepcmus KapomuoHO20 KaHana, eoe

C — ycmaHoeseHue Kyco4Ka 2/uHsl Yepe3 60sblioe 3ambla04HOe 0meepcmue Ha 061acme 8epXywKU NUPamMudsl 8UCOYHOU Kocmu ¢ ukcayueli
CnenKka 8HympeHHe20 omeepcmus KapomuoOHo20 KaHana; D — nocnedyroujee u3snedeHue KycouKa eauHbl CO CIeNKOM 8HYMpPeHHe20 0meepcmus
U e20 usmepeHue ¢ NOMOWbIO KpaHUOMempa

Fig. 1 Measurement of the CC and the N-Po: A — Measuring the N-Po using a craniometer. B— Measuring the diameter of the external aperture
of the CC. C, D— Measuring the internal aperture of the CC: C— A piece of clay is placed through the foramen magnum at the apex of the petrous
temporal bone, followed by the fixation of a cast of the CC's internal aperture. D — The piece of clay is then removed along with the cast of the CC’s

internal aperture, and its dimensions are measured using a craniometer
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Puc. 2 CpasHeHue Yepenos pasHbix pac. A1-A3 — yepen meHwuHsl esponeoudHol pacel. B1-B3
— Yepen MyX4uHsl C NPU3HAKaMu eaponeoudHol u MoHzo10udHol pac. C1-C3 —yepen myxmuu-
Hbl MOH20/10UOHOU pacel. 1 —HA3UOH; 2 — NOPUOH; 3 — HaPYXHOe Omeepcmue COHHO20 KaHAna.

KpacHas AuHus — napamemp Ha3uoH-NOPUOH

Fig. 2 Comparison of skulls from different racial backgrounds: A1 to A3: skull of a Caucasian
woman. B1 to B3: skull of a man displaying mixed features of the Caucasian and Mongoloid races.
C1 to C3: skull of a Mongoloid man. Key anatomical landmarks: 1 — nasion, 2 — porion, 3 — external
aperture of the CC. The red line indicates the distance from the nasion to the porion

Ham. Monosolt Aumopdusm Hanbonee HarAAeH NPU CPaBHEHUU U~
LLeBOro OTAENa YePEnoB MyXKUMH U KeHLLUMH pasHbIx pac (puc. 3).
[OunameTp HapyHoro oteepctvs KKBK (puc. 1B) Ha My»CKuX ye-
penax Haxogunca B AuanasoHe oT 5,5 A0 8,7 MM, Ha KEeHCKUX — oT
4,9 po 7,9 mm, Ha geTckux — oT 3,9 a0 6,9 mm, Ha Yepenax B3POC/bIX
npeacTaBuUTENEA MOHTONOUAHOM packl —oT 4,8 fo 8,3 MM, Ha Yepenax
B3POC/bIX NPeACTaBUTENEN eBponeonaHo packl — oT 4,9 o 8,7 mm,
Ha Yyepenax B3pOoC/blX NPeACTaBUTENEN CMELIAHHOO TUMA packl — OT
4,6 po 8,5 mm. Pa3nnumna yKazaHHOro napameTpa Ha MYMCKUX U XKeH-
CKMX Yyepenax bblan CTaTUCTMYECKM 3HaYMMbI (P<0,05), Ha MYMKCKUX U1
[ETCKMX Yepenax TaKKe CTaTUCTUYECKM 3HaUMMbI (p<0,05), a Ha KeH-

The diameter of the CC external aperture varied across dif-
ferent demographics. In male skulls, the diameter ranged from
5.5 to 8.7 mm, while in female skulls it ranged from 4.9 to 7.9 mm.
For children's skulls, the diameter ranged from 3.9 to 6.9 mm. In
adult skulls of the Mongoloid race, the diameter was between 4.8
and 8.3 mm, and for adult Caucasian skulls, it ranged from 4.9 to
8.7 mm. In adult mixed-race skulls, the diameter was from 4.6 to
8.5 mm. Statistical analyses revealed significant differences in the
CC external aperture diameter between male and female skulls
(p<0.05). Differences between male and children's skulls were
also substantial (p<0.05). However, the differences between fe-
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Puc. 3 CpasHeHue HeHCKo20 U My#CKo20 Yepenos. A — | — uepen #eHWUHbI e8poneoudHol pacel, Il —4yepen mMyx#cyuHsl MOH20s0UdHoU pacel. 1 —
HadbposHas dyea, 2 — 2nasHUUa; 3 — CKY/a10804 KOCMb. B — yepen weHWUHb! e8poneoudHoll pacsl. C—yepen My#4uHbl MOH2010UOHOU packl

Fig. 3 Comparison of female and male skulls: A—1—Skull of a Caucasian woman. Il — Skull of a Mongoloid man. B — Skull of a Caucasian woman.
C—Skull of a Mongoloid man. Key anatomical landmarks: 1 — Brow ridge. 2 — Eye socket. 3 — Zygomatic bone

CKMX M AETCKMX yepenax CTaTUCTMYECKM HesHauumbl (p>0,05) Cpas-
HUTE/bHLIA aHaNM3 PacoBblX OCOBEHHOCTEN AMAMeTpa Hapy»KHOro
oTteepcTva KKBK He nokasan cratuctuyeckoi s3Haummoctu (p>0,05).

[Onametp BHyTpeHHero otepcTua KKBK (puc. 1 C,D) coctasnan
Ha MY}CKMX Yyepenax ot 5,1 go 9,6 mm, Ha XeHckux — ot 5,8 no 8,5
MM, Ha AETCKMX — OT 6,2 f0 9,5 MM, Ha Yepenax B3POC/bIX NPeACTaBu-
Tenei MoHronouaAHoM packl — ot 5,1 40 9,3 MM, Ha Yepenax B3pOC/bIX
npeacTaBUTENEN €BPONEOUAHOM packl — oT 5,6 A0 9,4 MM, Ha Yepe-
nax B3pOC/bIX NPeACcTaBUTeNei CMeLLaHHOro TMna pacbl — ot 5,4 o
9,6 Mm. Paznnuma ykasaHHOro mapameTpa Ha MYXKCKUX U XKEHCKMX
yepenax 6blan CTaTUCTUYECKM HE3HauUMMbIMK (p>0,05), Ha KEHCKUX K1
[ETCKUX Yepenax TakKe Bblin CTaTUCTUYECKM HesHauMMbimK (p>0,05),
a Ha MYKCKMX M AETCKMX BbINN CTaTUCTUYECKM 3HaUMmMbIMu (p<0,05)
(Tabn.). CpaBHWUTENbHLIM aHaNM3 PAcOBbIX OCOBEHHOCTelN AnameTpa
BHYTPEHHEro OTBEPCTMA KapOTUAHOTO KaHasa He NMPOAEMOHCTPUPO-
Ba/l CTAaTUCTUYECKON 3HaunmocTm (p>0,05) (Tabn.).

[Onvna KKBK coctaBnana Ha my»ckux Yepenax ot 12,4 oo 19,1
MM, Ha *KeHckux — ot 10,4 go 21,8 mm, Ha geTckux — ot 11,4 ao 19,2
MM, Ha Yepenax B3pOoC/bIX NPeACTaBUTeN il MOHIOIOMAHOM packl — OT
12,6 £0 21,2 MM, Ha Yepenax B3pOCAbIX NPeACTaBUTENEN eBponeona-
Ho# pacbl — ot 10,4 go 20,9 Mmm, Ha Yepenax B3POC/bIX NPeacTaBuTe-
el cmelaHHoro Tmna packl — ot 11,8 Ao 21,8 mm. Pasnnumns ykasaH-
HOro MapameTpa Ha MYXKCKUX U KEHCKUX Yepenax, MyMCKUX U SETCKUX
yepenax, EeHCKMX U AETCKMX yepenax Oblan CTaTUCTUYECKM He3Ha-
Yumbimu (p=0,05). CpaBHWUTENbHBIA aHaAM3 PacoBbIX 0COBEHHOCTEN
ANMHbI KAPOTUAHOIO KaHaa He MOKa3an CTaTUCTUYECKOM 3HAYMMOCTH
(p=0,05) (tabn.).

MapameTp Ha3MOH-MOPUOH (puc. 1A) Ha MYMKCKMX Yepenax co-
ctasnan ot 105,7 go 123,6 mm, Ha KeHckux — ot 95,6 Ao 113,2 mm,
Ha peTckux — ot 83,6 no 100,3 mm, Ha Yyepenax B3pOC/bIX NpeacTa-
BUTENEW MOHronouaHol packl — ot 102,7 ao 120,3 mm, Ha Yepenax
B3POC/bIX NpeacTaBuUTeNel eBponeonaHom pacel — ot 95,6 go 121,7
MM, Ha Yyepenax B3pOoC/ibiX NPeAcTaBUTeNel CMELIaHHOro T1na pachbl
—07199,3 go 123,6 mm. Pa3nMuma ykazaHHOro NapameTpa Ha MyXCKUX
M XKEHCKMX yepenax bblanM CTaTUCTUYECKM 3HauMmbiMK (p<0,05), Ha
yepenax B3POC/bIX M yepenax AeTel pasinyma TakKe bblIn cTaTucTu-
Yecku 3HauMMbiMK (p<0,05). CpaBHWUTENbHBIV aHaAWU3 PACcoBbIX OCO-
6eHHOCTel NapameTpa Ha3WMOH-MOPMOH He MOKasas CTaTUCTUYECKOM
3HauMmocTm (p>0,05) (tabn.).
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male and children's skulls were not significant (p>0.05). A racial
comparison of the CC external aperture diameter showed no sig-
nificant differences (p>0.05).

The diameter of the CC internal aperture varied as well. In
male skulls, it ranged from 5.1 to 9.6 mm, in female skulls from
5.8 to 8.5 mm, and in children's skulls from 6.2 to 9.5 mm. For
adult skulls of the Mongoloid race, the diameter ranged from 5.1
to 9.3 mm, while in adult Caucasian skulls, it was between 5.6
and 9.4 mm. In adult mixed-race skulls, the diameter ranged from
5.4 to 9.6 mm. There were no statistically significant differences
in the CC internal aperture diameter between male and female
skulls (p>0.05) or between female and children's skulls (p>0.05).
Nonetheless, there were significant differences between male
and children's skulls (p<0.05). A racial comparison of the inter-
nal aperture diameter also revealed no significant differences
(p>0.05), as shown in the table below.

The analysis provides a more accurate understanding of how
a person's gender, age, and race influence skull measurements,
considering the necessary conditions for statistical methods.

DiscussION

We were unable to find any studies in the available literature
that provide measurements for the diameters of the CC external
and internal apertures, the CC length, or the craniometric N-Po.
These measurements could be used to verify age and sex in human
skulls from an anatomical perspective. Osawa S et al (2008) de-
scribe five segments of the petrous part of the ICA based on analy-
sis of 20 CC specimens, but they do not include any measurements
[5]. Tewari S et al (2018) examined only the lengths of the CC in 68
human skulls without considering gender or age [21]. Shaikh VG et
al (2014) analyzed the CC external apertures in 235 skulls of both
sexes but did not provide data on the number of male and female
skulls, stating the absence of sexual dimorphism [22]. Ahmed MM
et al (2015) did not study sexual dimorphism when measuring the
CC area in 100 skulls [23]. Tuncel Cini N et al (2020) measured the
external opening of the CC in 52 temporal bones without deter-
mining sex [4]. Naidoo N et al (2017) reported on CC length and
diameter measurements in 81 skulls of individuals of both sexes,
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[JaHHbI aHanu3 no3sonun 6osee TOYHO MHTEPNPETUPOBATH
B/MsAHWE NONa, BO3PAcTa U pachl Ha U3y4aemble NapaMeTpbl Yepena,
Y4MTbIBas TPeBOBaHMA K CTATUCTUYECKMM METOZLAM.

OBCYXXAEHUE

B pocTynHoi MHPOPMALMOHHOM cpese HaMKM He Bbino obHa-
py*KeHo paboT ¢ AaHHLIMU AMAMETPOB HAPYKHOMO U BHYTPEHHErO
otBepcTuin n annHbl KKBK 1 KpaHMOMeETpUYeckoro nokasartens Hasu-
OH-MOPUOH ANA aHAaTOMMYECKoW BepudMKaLMM BO3pacTa M Nosa Ha
yepene yenoseka. Osawa S et al (2008) onwucbiBatOT 5 CErMEHTOB Ka-
MeHucTol YacTu BCA B 20 KKBK, Ho He NpuBOAAT HUKAKUX U3MEPEHUI
[5]. Tewari S et al (2018) uccnesoBanu TONbKO A/MHBI KAPOTUAHOTO
KaHana 68 yepenos togel 6e3 yuéTta nona u Bospacra [21]. Shaikh VG
et al (2014) npu aHanu3e HapyxHoro oTeepcTua KKBK 235 yepenos
060€ero nona He NPUBOAAT JAHHbIX O KONMYECTBE MYMCKUX U KEHCKUX
yepenos, HO BbICKa3blBalOTCA 06 OTCYTCTBMM NOAOBOTO AMMOpPPU3Ma
[22]. Ahmed MM et al (2015) He u3y4anu nonosoi aumopdusm npu
M3MEpPEHUN NAOLWAAM KapoTuaHoro KaHana 100 yepenos [23]. Tuncel
Cini N et al (2020) u3mepwan HapyXHoe OTBepCTME KapOTUAHOIO Ka-
Hana 52 BMCOYHbIX KOocTel 6e3 onpeaenexunsa nona [4]. Naidoo N et al
(2017) coobLuatoT napameTpbl AMHbBI U AMMETPOB KAaPOTUAHOTO KaHa-
na 81 yepena nogei oboero nona, Ho 6e3 aHann3a NONOBOMO AUMOP-
¢du3ma [3]. MpeacraBneHHoe HaMK UCCeL0BaHWNE ABNAETCA, BUAUMO,
eAMHCTBEeHHO paboTol No NOMCKY U aHaNu3y NPeACTaBAeHHbIX AaH-
HbIX, MOIYYEHHBIX C MOMOLLbIO KPAaHUOMETPUM.

AHanwu3 78 yepenos 13 PackoMoOK MOMMILHUKOB 3M0XK 3010TOM
Opabl NOKa3bIBaET, YTO AnameTp HapyxHoro oteepctua KKBK 1 napa-
METP Ha3VOH-NOPUOH ABNAIOTCA MPU3HAKaMM NOIOBOTO AUMOpPU3Ma
yepena yenoBeKa. [JuaMeTpbl HapYKHOMO U BHYTPEHHEro OTBEPCTUM
KKBK v napameTp Ha3WOH-NopuoH ABastoTca AnddepeHumanbHbl-
MM NpU3HAKaMK B3POC/bIX U AETCKUX YepenoB. B To e Bpems, He
ABNAKOTCA NPWU3HaKaMu NOMOBOrO AMMOpPPU3Ma 4yepena YenoBeKa
AnameTp BHyTpeHHero otBepcTva U aAnmHa KKBK. He sBnsetca and-
depeHUManbHbIM NMPU3HAKOM B3POC/bIX U AETCKUX YepenoB A/nHa
KKBK. Tak:e AMamMeTpbl HAapyKHOMO W BHYTPEHHEro OTBEpPCTUM, a
Takke annHa KKBK 1 napameTp Ha3MOH-NOPUOH He ABAAtOTCA And-
depeHLManbHbIMKU NPU3HAKaMM YepenoB MOHTOIOUAHOW U eBpone-
OWAHOM pac.

Tabnuya Pe3ynbmamsl MHO20)aKMOPHO20 OUCNEPCUOHHO20 OHA/U3A
8/1UAHUSA NO/IA, 803PACMA U PACbI HA Napamempsl Yepena

dakTop
Demographic
features
Mon/Sex
[nameTp HapyXHOro oTeepcTua
Diameter of CC external aperture HEE[EED A
Paca/Race
Mon/Sex
[OunameTp BHYTPEHHEro oTBepcTUA
Diameter of CC internal aperture Bospact/Age
Paca/Race
MNon/Sex
[OavHa KapoTAHOro KaHana
B A
CC length o3pact/Age
Paca/Race
Mon/Sex
MapameTp Ha3WOH-NOPUOH Bospact/Age
N-Po
Paca/Race

but they did not analyze sexual dimorphism [3]. The study we pres-
ent appears to be the only one that searches for and analyzes data
obtained through craniometry.

We analyzed 78 skulls from burial sites dating back to the
Golden Horde era, revealing that the diameter of the CC exter-
nal aperture and the N-Po are indicators of sexual dimorphism
in human skulls. The diameters of both the external and internal
apertures, as well as the N-Po measurement, can differentiate
between adult and child skulls. However, the diameter of the CC
internal aperture and the CC length do not serve as indicators of
sexual dimorphism, nor do they distinguish between adult and
children's skulls. At the same time, the diameter of the internal
aperture and the length of the CC are not indicators of sexual di-
morphism in the human skull. The length of the CC is also not a
differential trait between adult and child skulls. Likewise, the di-
ameters of the external and internal apertures, the length of the
CC, and the N-Po are not differential characteristics of Mongoloid
and Caucasian skulls.

This study demonstrates, for the first time, the possibility
of anatomically verifying human age and sex using CC parame-
ters and the craniometric N-Po. The absence of differences in CC
length between adult and child skulls, as well as the diameter of
the CC internal aperture in females and children, suggests that
the CC forms early in postnatal development. This finding should
be considered by pediatricians, otolaryngologists, neurosurgeons,
neurologists, and radiologists when diagnosing issues related to
the skull base.

Additionally, data on the diameters of the CC apertures in
relation to the N-Po assist in identifying sexual dimorphism and
differentiating between adult and child skulls, which is essential
for both ethnogenesis and forensic applications. Furthermore,
this study underscores the importance of traditional craniometric
methods.

CONCLUSION

To verify age anatomically using the human skull, it is ad-
visable to measure the diameters of both the external and in-
ternal apertures of the CC, as well as the N-Po. For determining

Table Impact of gender, age, and race on skull measurements
based on multivariate analysis of variance

PerpeccMoHHbIN

ANOVA (F) CKO SD KoadppuumeHT (B) p
Regression coefficient (B)
7.84 0.92 0.28 =0.006
14.76 1.15 0.42 =0.004
1.32 0.87 0.08 >0.05
2.34 0.85 0.12 >0.05
9.87 0.98 0.33 =0.009
0.79 0.73 0.06 >0.05
1.01 1.02 0.04 >0.05
1.21 1.10 0.09 >0.05
0.67 0.95 0.02 >0.05
10.65 1.24 0.31 =0.005
17.83 1.38 0.50 =0.003
1.08 1.03 0.07 >0.05
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Takum obpasom, B AaHHOM UCCNeLOBaHUM BriepBble NOKasaHa
aHaToMMyecKan BepudmKaLya BO3pacTa M Nosia YesaoBeKa No napame-
Tpam KKBK yepena v KpaHMOMeTpuyecKomy NoKasaTento Ha3uoH-MNo-
puoH. CnepoBaTenbHO, OTCYTCTBME pasanumnii gamHbl KKBK B3pocabix
W OETCKUX Yepenos U AnameTpa BHyTpeHHero otBepcTtua KKBK koctu
YKEHCKMX U AeTCKMX YepenoB CBUAETENbCTBYET O CGOPMMPOBAHHOCTH
KKBK yxe Ha paHHUX nepuoaax NoCTHaTa/IbHOrO OHTOreHe3a Yenose-
Ka M [OMKHO YYMTbIBATLCA B MPAKTUKe neamatpa, OTOPUHONAPUHIO-
Nora, Helipoxupypra, HEBPOOra, PeHTIeHo0ra NPU AUArHOCTUKE B
061acT1 OCHOBaHWsA Yepena.

Kpome Toro, gaHHble guameTpoB otBepctuii KKBK B cBasu ¢
napameTpoM Ha3MOH-MOPUOH NO/E3HbI NPU onpeaeneHUn Noa0BOro
AMMOPdU3MA 1 PasIMumNi MEXKAY Yepenamm B3POC/bIX U AeTeN, Y4To
BA)XXHO M AN1A 3THOreHesa, U ANfA CcyAebHO-MeaULMHCKOW NPaKTUKM.
Kpome Toro, nonyyeHHble cBeaeHUs, 63 COMHEHMA, NOATBEPHKAAOT
aKTYaNbHOCTb KNACCUYECKMX KPaHMOMETPUYECKNX METOAMK.

3AKNIOYEHUE

[na aHaTomm4eckol BepudUKaLmMm Bo3pacTa Mo Yepeny yeno-
BEKa L,enecoobpasHo MCnonb3osaTb AMAMETPbI HaPYKHOTO M BHY-
TpeHHero oteepcTuit KKBK 1 napameTp Ha3MOH-NOPUOH; A1 aHaTo-
MUYeCKoN BepudMKaL MM NOMA NO Yepeny YeNOBEKa LienecoobpasHo
MCNONb30BaTb AMameTp HapyxHoro oteepctua KKBK u napametp
Ha3noH-nopuoH. amHa KKBK KocTu yxke B eTCKOM BO3pacTe MOXKeT
PacCMaTpMBaTLCA KaK XapaKTepuUCTUKa MHAMBMAYANbHOMO Pa3BUTUA,
OTpaKatoLLan cTENeHb OHTOreHETUYECKOM 3PeN0CTH, YTO HE0BXOAMMO
Y4MTbIBATb NPY OLEHKe OHTOreHe3a YenoBeka.

sex based on the human skull, it is recommended to focus on the
diameter of the external aperture of the CC and the N-Po. Addi-
tionally, the length of the CC can be considered a characteristic of
individual development during childhood, indicating the degree
of ontogenetic maturity, which should be considered when as-
sessing human development.
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