AHATOMWA YENOBEKA

Tom 11 (2) 2026

Hayka u UHHOBauUuK B MeauLuHe

Original research | OpuruHanbHoe uccnepoBaHue
DOI: https://doi.org/10.35693/SIM686455

@@This work is licensed under CC BY 4.0
© Authors, 2026

Anatomical characteristics of the labyrinth and cock crest
of the human ethmoid bone in the first period of mature
age according to computer tomography data

Nuriya I. Murtazina, Elena D. Lutsay, Maksim I. Anikin, lldar R. Uryashev
Orenburg State Medical University (Orenburg, Russian Federation)

Abstract

Aim: to provide an anatomical description of the labyrinth and cock crest of
the ethmoid bone in humans in the first period of adulthood based on computed
tomography data.

Material and methods. The object of the study was 60 computed tomograms
of the skull of people in the first period of mature age (22-35 years old -
men, 21-35 years old - women), of different sexes, without pathology of the
paranasal sinuses.

Results. In the first period of mature age, the value of the anteroposterior
size of the labyrinth of the ethmoid bone on the right was 36.39+4.25 mm,
on the left, 36.04+4.44 mm, with a range of values from 28.30 to 46.61 mm.
The anteroposterior size of the ethmoid labyrinth on the right and left was
1.4 times greater than the height and 3 times greater than the width. The height

of the ethmoid labyrinth in females on the right and left was 26.72+3.29 mm
and 27.32+3.39 mm, respectively, and was significantly greater than this
indicator in males. The height and anteroposterior size of the cock crest in the
studied group were equal, amounting to 13.98+3.76 mm and 13.39+2.63 mm,
respectively, and were 3 times greater than its width. In 25%, a pneumatized
middle nasal concha was observed, and in 21%, a pneumatized cock crest.
Conclusion. The anatomical characteristics of the ethmoid bone, as an element
of the nasal cavity, paranasal sinuses, internal base of the skull, and orbit, are
of great importance for choosing the optimal surgical approach, in particular
in endoscopic endonasal intervention.
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AHaToMUYyecKas XdPaKTepUucTuka ﬂaGMpMHTa
U NeTyLWKUHOro rpebHa peweT4yaTon KOCTU YesnioBeKa
B nNepBOM nepuoae 3pesioro Bo3pdcta no AdHHbIM
KOMMNbIOTEPHOU TOMOrpadpumu
H.U. MypTasuHa, E.A. Jlyuaun, M.U1. AHukuH, U.P. Ypawes

drb0Y BO «OpeHbyprckuin rocynapCTBeHHbI MEeAUUNHCKUIA YHUBEPCUTET»
MuH3gpaBa Poccumn (Openbypr, Poccuitickas Pegepauns)

AHHOTaumA

Lenp: naTh aHATOMUYECKYIO XaPAKTEPUCTHKY JIAGUPUHTA U TIETYIIHHOIO
rpebHs peleTyaToi KOCTH YeioBeKa B [IepBOM IIeprojie 3pejioro Bo3pacra
10 JAHHBIM KOMIIBIOTEPHOM TOMOrpaduH.

Marepuan u Meroanl. O6GbEKTOM HCCIIeJOBaHUs MOCTY>XKWIN 60 KOMIbIO-
TEPHBIX TOMOTPAMM dYeperia JIIofiei IepBoro Ieproa 3pejioro Bo3pacTa
(22-35 net — My>uuHBl, 21-35 J1eT — )KeHIIMHbI), 6e3 MaToJIOrMK OKOJIOHO-
COBBIX MA3YyX.

Pesysbrarhl. B mepBom rieproie 3pesioro Bo3pacra nepenHe-3aHui pasmMep
TabUpHUHTA pelieTdaTol KOCTU crpaBa cocraBui 36,39+4,25 MM, ciieBa —
36,04+4,44 mm (npu quanasone 3HadeHuit ot 28,30 mo 46,61 mm). [lepente-
3aIHMI pa3Mep peleTyaToro JabHpHUHTA CIIpaBa 1 ClieBa npeobyiajiai Hajl Bbl-
coto#i B 1,4 pa3a, Hajt IIKPUHO# — B 3 pasa. Bricorta perieryaroro jabupHHTa y
JIUIL >KEHCKOTO I10J1a CIIPaBa M CJieBa cocTaBwia 26,72+3,29 MM u 27,32+3,39 MM
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COOTBETCTBEHHO U GblIa JOCTOBEPHO OOJIbIIIe JAHHOTO MOKA3aTelIsl Y JIALL MY>K-
CKOTO Toj1a. BbicoTa ¥ HepesiHe-3aiHMiA pa3Mep HeTYIIMHOTO rpeGHs paBHbIL:
13,98+3,76 MM 1 13,39+2,63 MM COOTBETCTBEHHO, B 3 pa3a Ipeobiajjaiay Hajt
ero mypuHoit. B 25% BcTpedanach MHeBMaTU3WPOBaHHAS CPeIHSSl HOCOBast
PaKoBHHa, B 22% — MHEeBMaTU3WPOBAHHbIN NETYIINHBINA Ipe6GeHb.
3akuroueHrne. AHaTOMHYECKasi XapaKTePUCTHKA PelIeT4aTod KOCTH KaK
3JIeMeHTa II0JIOCTH HOCA, OKOJIOHOCOBBIX Ia3yX, BHYTPEHHEro OCHOBAHUS
Jepena, NIa3HUIIbI UMeeT Ba)KHOe 3Ha4eHHe I BbIOopa ONTHMAJIbHOTO XU-
PYPrUYecKoro I0CTYyIa, B YaCTHOCTH IPH SH/I0CKOITNYECKOM 3HJI0HA3aIbHOM
BMelIlaTeJIbCTBe.

KirroueBsle ci1oBa: peliierdarast KOCTb, pellleT4aThli JJAGUPHUHT, KOMIIbIOTEP-
Hasi ToMorpadusi, aHaTOMUSI.

KoHpnuKT MHTEpecoB: He 3asiBJIeH.
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m INTRODUCTION

he ethmoid bone is one of the cerebral cranium bones.

It is involved in the formation of the topographically
important areas of the cranium: anterior cranial fossa,
nasal cavity and the eye socket. Therefore, it is one
of the surgical access pathways for ophthalmologists,
otorhinolaryngologists, neural and maxillofacial surgeons.
At the same time, the pathologies necessitating surgical
treatment are rather frequent.

The defects of the ‘roof’ of the ethmoidal labyrinth occur in
27-30% of the cases. They are accompanied with liquorrhea
nasalis, pneumocephalus, may be complicated with meningitis
and lead to a fatal outcome. According to E.V. Shelesko [1, 2],
in 70% cases spontaneous defects of the ‘roof’ of the ethmoidal
labyrinth are found, in 23%, traumatic defects, and in 7%,
iatrogenic defects.

In the ophthalmologic practice, subcutaneous emphysema
of the eyelid often stems from damages of the orbital plate of
the ethmoid bone, less frequently, damage of the orbital wall
in the area of the frontal sinus or behind the lacrimal sac [3].
The incidence of emphysema of the eyelid in patients after
dacryocystorhinostomy for chronic dacryocystitis is 1% (22
cases out of 2011).

A type of benign tumors of the paranasal sinuses that require
surgical treatment is the osteoma. In the frontal sinuses, the
osteoma is localized in 52-80% cases, while in 15-22% it is
found in the ethmoid labyrinth [4-6].

Study of the specifics of the anatomic and sexual variation,
study of variant anatomy of the ethmoid bone, including
applied aspects thereof, are included in the profile of the
specialization 3.3.1. “Anatomy and anthropology” (medical
sciences). There are works on the anatomy of the ethmoid bone
for various cranial types. A relationship has been established
between the morphology of the ethmoid labyrinth cells and
their spatial arrangement, on the one hand, and the shape of
the cranial base and the facial skeleton, on the other. This
should be taken into account when planning endonasal surgical
interventions [7]. The work of I.V. Gayvoronsky [8] focuses
on the age anatomy of the ethmoid bone in children aged 1
to 21 and established a significant increase in the size of the
ethmoid bone in the age group of 13-16 years.

The complex topographic location of the ethmoid bone
within the skull makes it difficult to study using classical
anatomical methods. Computed tomography allows for the
assessment of the structure of the cribriform plate, the crista
galli, the configuration and depth of the olfactory fossae,
the structures of the ostiomeatal complex, the relationship
between the ethmoid cells and the nasal turbinates and nasal
cavity, and also enables morphometric analysis of these
structures [9, 10].
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m AIM

To provide an anatomical description of the labyrinth and
cock crest of the ethmoid bone in humans in the first period of
adulthood based on computed tomography data.

m MATERIAL AND METHODS

The object of the study were 60 CT scans of the cranium
of individuals of the first period of mature age (men of 22—
35, women of 21-35 years old) and both sexes (30 men, 30
women). The sampling was random and representative. The
patients underwent computed tomography due to suspected
pathology of the brain.

The study excluded individuals with CT signs of
pathological process in paranasal sinuses, or history of injury
or surgery on paranasal sinuses (data confirmed by medical
documents).

The study was performed using a Toshiba Aquilion LB
16 (Canon, Japan) multislice computed tomography scanner
with multiplanar reconstruction (axial, coronal, and sagittal
projections) and a slice thickness of 0.5 mm. Technical
parameters of the CT scanner: tube voltage: 130 kV, tube
current: 130 mA, collimation: 0.7 mm.

The cranial Ct scans were used to measure the height,
width, anteroposterior dimension of the ethmoid labyrinth on
the right and on the left. The height of the ethmoid labyrinth
was measured as the distance from the anterior edge of the
cribriform plate to the lower edge of the middle nasal concha
on the right and left sides. The width of the ethmoid labyrinth
was measured as the distance from the most distant point of
the orbital plate of the ethmoid labyrinth to the medial edge
of the middle nasal concha on the right and left sides. The
anteroposterior dimension of the ethmoid labyrinth was

23

Figure 1. Computer tomogram of the skull, axial projection.
Labyrinth of the ethmoid bone. Gender: male, age: 22 years.

PucyHok 1. KomnblomepHasi moMozpaMMa Yyepena, akcuasbHasi
npoekyusi. JlTabupuHm pewemyamoi kocmu. [1on Myxckod,
Bo3pacm 22 200a.
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Figure 2. Computer tomography of the
skull, coronal projection. Determination of

the height of the ethmoid labyrinth. Gender:

male, age: 33 years.

PucyHok 2. KomnsiomepHast moMmozpamMmma
4yepena, KOPOHapHasi NPOEKyUsi.
OnpeodeneHue BbICOMbI pewemyamozo
nabupuHma. Mon Myxckol, Bo3pacm

Figure 3. Computer tomography of the skull,
coronal projection. Determination of the width
of the ethmoid labyrinth. Gender: male, age:

33 years.

PucyHok 3. KomnsiomepHass momozpamma
4yepena, KOPOHapHas NPOEKyUsi.
OnpeodeneHue WupuHbl pewemyamozo
nabupuHma. Mon Myxckol, Bospacm 33

Figure 4. Computer tomography of the skull,
coronal projection. Pneumatized middle nasal
concha (yellow stars). Gender: male, age:

29 years.

PucyHok 4. KomnstomepHass momozpamma
4yepena, KOpoHapHasi NPOeKyUsi.
[MHeBMamu3upoBaHHbIe cpedHue HOCOoBble
PakoBUHbI (kesimbie 38e3004KU). on

33 eo0a. 200a.

defined as the length of the middle nasal concha along its
attachment on the right and left sides [8]. Linear parameters of
the crista galli were studied: its width was measured on coronal
CT scans, while its height and anteroposterior dimension at
the base were measured on sagittal scans.

Statistical data processing was performed using
Statistica 6.0 software on a personal computer. Initially, the
distribution pattern of the quantitative variables was assessed
by constructing distribution histograms and calculating the
Shapiro—Wilk test. The quantitative data were found to follow
a normal distribution; therefore, the arithmetic mean (X) was
calculated to describe central tendency, and the standard
deviation (Sx) was used to describe variability. The data are
presented as “X + Sx”.

m RESULTS AND DISCUSSION

The labyrinth of the ethmoid bone has a complex structure.
In the axial CT scans, the ethmoid labyrinth is represented with
cells separated by thin bone plates (Fig. 1). The shapes of the
cells vary from slit to oval and multifaceted. The number of
cells varies from 8 to 16, and on CT scans, they are positioned
in several rows.

The morphometry of the height and width of the ethmoid
labyrinth is analyzed on the CTs in the coronary projection
(Fig. 2, 3). In the first period of mature age, the height of
the ethmoid labyrinth on the right was 25.82+3.19 mm, on
the left, 26.18+3.42 mm with the widest range of values on
the left from 16.60 to 35.10 mm. No significant bilateral
difference in the values of the height of the ethmoid labyrinth
was found. The value of the width of the ethmoid labyrinth
from the right and left were comparable at 11.87+1.47
mm and 11.90+1.81 mm, respectively (with the range of
values of 7.7-16.9 mm). The anteroposterior dimensions
of the ethmoid bone on the right were 36.39+4.25 mm, on
the left, 36.04+4.44 mm (range: 28.30 to 46.61 mm). The
anteroposterior dimensions of the ethmoid labyrinth on the
right and left were 1.4 times higher than the height and 3
times higher than the width.
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The dimensions of the ethmoid labyrinth were analyzed
depending on the sex. As follows from Table 1, there are
significant differences in the height of the ethmoid labyrinth.
The height of the labyrinth of the ethmoid bone was higher in
women: on the right, 26.72+3.29 mm, on the left, 27.32+3.39
mm (range: 19.40 to 35.10 mm). This aligns with the data of
O.V. Mareev [11]. In the age group of 18-65 years, the height
of the ethmoid labyrinth is also higher in women at 28.5+1.3
mm, while in men this parameter was 25.7+0.6 mm. The
anteroposterior dimensions of the labyrinth of the ethmoid bone
were higher in women: on the right, 36.76+4.37 mm, on the left,
36.50+3.99 mm (range: 28.30 to 43.61 mm). The width of the
ethmoid labyrinth in the first mature age period was greater in
men: on the right, 12.25+1.71 mm, on the left, 12.28+2.02 mm.

In men, the value of the anteroposterior dimensions of the
ethmoid labyrinth on the right and left were 1.4 times higher
than the height and 2.9 times higher than the width. In women,
the value of the anteroposterior dimensions of the ethmoid
labyrinth on the right and left were 1.3 times higher than the
height and 3.1 times higher than the width.

The analysis of coronal projection CTs of the cranium
revealed that the pneumatized middle nasal concha was
found in 25% cases. In 93% cases, middle nasal conchae were

i | v | 5

Ethmoid labyrinth on the right

Height 25.82+3.19 24.71+2.60%  26.72+3.29*

Width 11.87£1.47 12.25+1.71 11.56+1.20

Anteroposterior dimensions ~ 36.39+4.25 35.93+4.19 36.76+4.37
Ethmoid labyrinth on the left

Height 26.18+3.42 24.77+2.98*  27.32+3.39*%

Width 11.90+1.81 12.28+2.02 11.59+1.59

Anteroposterior dimensions ~ 36.0414.44 35.47+5.00 36.50+3.99

Note:* significant differences at p < 0.05.
MNpumeyaHusi: * — docmoBepHble pasnuyusi npu p <0,05.

Table 1. Dimensions of the labyrinth of the ethmoid bone in humans
in the first period of adulthood, mm

Tabnuua 1. Pa3mepsi nabupuHma pewemyamol kocmu YenoBeka B
nepBOM nepuode 3pesioeo Bo3pacma, MM

www.innoscience.ru
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Figure 5. Frequency of occurrence of pneumatization of the middle
nasal concha in individuals in the first period of mature age, %.

PucyHok 5. Yacmoma BcmpedaeMocmu nHeBMamu3sayuu cpedHuUx
HOCOBbIX PAKOBUH Yy JUY NepBo20 nepuoda 3penozo Bo3pacma, %.

simultaneously pneumatized bilaterally (Fig. 4). The incidence
rate of the pneumatized middle nasal concha in men was 27%,
in women, 23% (Fig. 5).

The crista galli is located along the midline above
the cribriform plates and represents a continuation of the
perpendicular plate of the ethmoid bone. Its anterior end is
short and thickened, articulating with the frontal bone by
means of two small wings, thereby closing the foramen cecum.
The falx cerebri attaches to the curved posterior end of the
crista galli.

CT scans allow morphometry of parameters of the
crista galli. It is seen from Table 2 that the height and the
anteroposterior dimensions of the crista galli at the base are
the same: 13.98+3.76 mm and 13.39+2.63 mm, respectively.
According to the study of O.Yu. Aleshkina [12], in the age
group of 22-60 years, the anteroposterior dimensions of the
crista galli are 3.5 mm greater than its height at 17.8+0.2 mm.
The width of the crista galli in the first mature age period
was 4.51+1.10 mm (greater than the values obtained in the
study of O.Yu. Aleshkina: 3.8+0.2 mm). The height and the
anteroposterior dimension of the crista galli in the study group
was 3 times greater than its width.

The analysis of the dimensions of the crista galli depending
on the sex revealed that its height and anteroposterior
dimensions were greater in men. The height of the crista galli
in men was 14.92+3.44 mm, while the greatest variations in
its height were found in women: from 6.80 to 24.50 mm.
Significant differences in the values of the anteroposterior
dimensions were found, with the value being greater in
men. The width of the crista galli in women was 4.60+0.91
mm (range: 3.20 to 6.31 mm). The values of the height and
anteroposterior dimensions of the crista galli in men were 3.3
times greater than its width. The height of the crista galli in
women was 2.8 times greater than its width, and 2.6 times
greater than the anteroposterior dimensions.

Pneumatization of the crista galli in the first period
of the mature age was 22% (Fig. 6). The incidence rate of
pneumatization of the crista galli in women was 77%, in men,
23% (33% of the total number of women, 10% of the total

www.innoscience.ru

Height of the crista galli

X+Sx 13.98+3.76 14.92+3.44 13.21+3.92
Min 6.31 6.31 6.80
Max 24.50 22.10 24.50
Width of the crista galli
X+Sx 4.51+1.10 4.40+1.32 4.60+0.91
Min 2.60 2.60 3.20
Max 7.31 7.31 6.31
Anteroposterior dimension of the crista galli at the base

X+Sx 13.39+2.63 14.71+£2.57%  12.32+2.21*
Min 8.71 10.51 8.71
Max 19.00 19.00 17.60

Note:* significant differences at p < 0.05.
lpuMeyaHusi: * — docmoBepHble paznuyus npu p <0,05.

Table 2. Dimensions of the human crista galli in the first period of
adulthood, mm

Tabnuya 2. Pa3mepbl nemywuHo20 2pebHs YenoBeka B NnepBoM
nepuode 3pesio2o Bo3pacma, MM

number of men). According to the study of I.V. Gaivoronsky
[8], pneumatization of the crista galli is more often seen in
children aged 8-12 years (82.4%).

m CONCLUSION

Morphometric analysis of the ethmoidal labyrinth in the
entire study group revealed no bilateral differences between
the right and left sides. Significant differences in ethmoidal
labyrinth height were found depending on sex, with greater
labyrinth height observed in women.

Quantitative analysis of the crista galli showed comparable
values for its height and anteroposterior dimension at the
base. Significant sex-related differences were found for the
anteroposterior dimension at the base of the crista galli, with
greater values in males. The frequency of pneumatization of
the crista galli in the study group was 22%.

Thus, the anatomical characterization of the ethmoid bone
as a component of the nasal cavity, paranasal sinuses, internal
skull base, and orbit is of crucial importance for selecting
the optimal surgical approach, particularly in endoscopic
endonasal interventions. 2=

Figure 6. Computer tomography of the skull, coronal projection.
Pneumatized crista galli. Gender: male, age: 31 years.

PucyHok 6. KomnbiomepHasi momMozpadgus Yepena, KopoHapHasi
npoekyusi. [THeBMamu3supoBaHHbIlU nemywuHbll epebeHs. [on
Myckoll, Bo3pacm 31 200.

89


http://www.innoscience.ru

AHATOMWA YENOBEKA

Tom 11 (2) 2026

Hayka u UHHOBauUuK B MeauLuHe

ADDITIONAL INFORMATION

JOIIOJIHUTEJIbBHAS NTH®OPMAIINA

Study funding. The study was the authors’ initiative without external funding.

Hcmounuk unancupobarus. PaboTa BbIIOJIHEHa 10 MHULIMATHBE aBTOPOB (e3
NpuBJIedeHuss GUHAHCUPOBAHHUS.

Conflict of interest. The authors declare that there are no obvious or potential
conflicts of interest associated with the content of this article.

Kongnuxm unmepecoB. ABTOphI [IEKTTapUPYIOT OTCYTCTBHE SBHBIX M IIOTEHIIU-
AJIbHBIX KOHCbJ'H/lKTOB HHTEepeCoB, CBA3aHHbIX C COAep)KaHreM HaCTOﬂIL[eﬁ CTATbH.

Contribution of individual authors.

Murtazina N.I., Uryashev L.R.: scientific data collection, systematization and analysis,
writing of the manuscript. Lutsai E.D.: study concept. Anikin M.I.: editing of the text.

The authors gave their final approval of the manuscript for submission, and agreed
to be accountable for all aspects of the work, implying proper study and resolution of
issues related to the accuracy or integrity of any part of the work.

Yuacmue a6mopo6.

Myprasuna H.1., Ypsies U.P.: c6op 1 06paborka Hay4HOro Matepuasa, Haru-
canue tekcra. Jlynait E.J].: paspaboTka koHueniuy uccienoBanus. Aunkua MU
PelaKTHpOBaHKe TeKCTa.

Bce aBropbl 07106puiu GUHATIBHYIO BEPCHIO CTaThU Hepejl yOIuKaryei, Bbpa-
3WJTH COIVIACHE HECTH OTBETCTBEHHOCTD 3a BCE ACMEKTHI PabOThI, TOAPA3yMeBaroOLIy 0
Hajilexalllee U3yYeHre 1 pellleHre BOIIPOCOB, CBS3aHHBIX C TOYHOCTBIO MU 106po-
COBECTHOCTbIO JIT060# 4acT paboThL.
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