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ABSTRACT

BACKGROUND: 1t is believed that accurate reconstruction of the correct anatomy of the orhital bony walls, restora-
tion of symmetry and volume are necessary for a favorable functional prognosis and elimination of an aesthetic defect.
The main problem when estimating orbital volume is its complex anatomy. Scientists use various methods to determine
orbital volume, and in reviews comparing various methods for calculating orbital volumes, there is no data on which orbital
volumetric method is the most accurate, since each of them has both advantages and disadvantages.

AIM: The aim of this study is the analysis and the comparison of orbital volumes according to multispiral computed tomog-
raphy data of healthy patients without bone-traumatic changes of orbital walls.

MATERIALS AND METHODS: To measure the volume of orbits, 50 random patients were selected who were examined in
the radiology department No. 2 of the University Clinical Hospital No. 1 of the Sechenov University from 2023 to 2024 and
who underwent multispiral computed tomography of the facial skeleton for indications unrelated to orbital conditions.
Computed tomography data from 25 women and 25 men of different ages (from 18 to 85 years old) were analyzed.
A total of 8 groups were formed depending on gender and age: group 1 — women 18-25 years old, group 2 — men
18-25 years old, group 3 — women 26-35 years old, group 4 — men 26-35 years old, group 5 — women 36-50 years old,
group 6 — men 36-50 years old, group 7 — women 51 and older, group 8 — men 51 and older. Multispiral computed
tomography of the facial skeleton was performed using the Aquilion One 640 CT scanner (Japan) with 0.5 slice thickness
in bone and soft tissue windows, to be able to calculate orbital volumes at the workstation, all bone contours of the orbits
were marked on each axial slice, starting from the upper wall to the bottom of the orbit with a representation of the orbital
volumes in mL.

RESULTS: The difference in the volumes of the right and left orbits of 0.5 ml or more was detected in 5 women out of
25 cases, among men the difference was present in 12 cases out of 25; a difference in volumes of more than 1 ml was
noted in T woman and 2 men; a difference of more than 1.5 ml was not observed in any study group. The orbital asymmetry
coefficient in women ranged from 0 ml to 1.21 ml, in men — from 0.08 ml to 1.19 ml, in women, the average volume of
both orbits is less than in men. It was also detected that the volume of orbits increases with age, both in men and women.
CONCLUSIONS: Considering that the majority of patients had differences in orbital volumes of up to 1.0 ml, we agree
with studies that indicate the possibility of using a healthy contralateral orbit as a guideline when planning reconstructive
surgery. However, for planning surgical treatment, it is recommended to use manual contouring, as this allows the most
accurate reproducibility of the bone boundaries of the orbit, although it requires more time than semi- and automatic seg-
mentation. Also, the advantages of the used method for calculating the volumes of orbits in this study include reproducibility
on any workstation from different manufacturers, since the method is carried out on a standard tomograph workstation and
does not require any additional software.
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AHHOTALNA

AxtyanbHocTb. Cuntaetcs, YTO TOYHAA PEKOHCTPYKLMSA NPaBUNIbHOW aHaTOMUM KOCTHBIX CTEHOK O0pbuMTbI, BOCCTaHOBAEHUE
CMMMeTpuM 1 06bEMa HeobxoauMbl Ans 6naronpusTHOro QYHKUMOHANBHOrO NPOrHO3a U YCTPaHEeHUs 3CTETUYECKOTO Je-
dekta. OcHoBHas npobnema npu oueHKe 06bEMa OpbUTLI 3aKI0UAETCA B €€ CNOXKHOI aHaToMuu. [1ns onpenenenuns 06b-
€MOB 0pbUT YUEHbIE UCMONB3YIOT pa3IUyHbIE METOAbI, @ B 0630pax, CPaBHMBAIOLLMX pPa3IMYHbIE METOAbI pacyéTa 06bEMOB
opbuT, HET [aHHbIX O TOM, KaKoW MeTOA BOJKOMOMETPUK OpbUTLI ABNAETCS Haubosiee TOYHBIM, TaK KaK KaXAblid U3 HUX
MMeeT KaK NpenMyLLecTBa, TaK U He[lOCTaTKU.

Llenb — aHanus u cpaBHeHne 06BbEMOB OpOUT MO AaHHBIM MYNBTUCTIMPANbHON KOMMbBIOTEPHON TOMOTpaun y 340p0BbIX
nauueHToB be3 KOCTHO-TPaBMaTUYECKUX MOBPEXLEHUN CTEHOK 0pbuT.

Matepuanbl u MeTtoapbl. [11s nsmepenns 06bEMoB opbUT Npom3BosIbHO ObiK BbibpaHbl 50 NauMeHTOB, KOTOpLIE NPOX0AM-
nn obcnefoBaHne B oTAeNeHUM nydeBoi anarHocTku N2 2 YHuBepcuteTckon KnuHuyeckoi bonbHuubl N° 1 CeyeHoBcKoro
YuusepcuteTa ¢ 2023 no 2024 r., M KOTOPBIM BbINOHANN MYNILTUCMIMPASIbHYKO KOMMbIOTEPHYK TOMOrpaduio SIMLLEBOTO CKe-
fleTa o MoKa3aHWAM, He CBS3aHHBIM C naTosiormeii opbuThl. bbinu NpoaHanMavpoBaHbl AaHHbIE KOMMbIOTEPHOW TOMorpa-
UK 25 KeHWUH 1 25 MyXK4MH pasHbIx Bo3pacToB (0T 18 no 85 net), u3 HuX bbino chopMmMpoBaHo 8 rpynn B 3aBUCUMOCTH
0T nosa 1 Bo3pacta: 1-a rpynna — xeHwuHbl 18-25 net, 2-a rpynna — MyxumHbl 18-25 net, 3-a rpynna — eHLMHbI
26-35 ner, 4-q rpynna — MyxunHbl 26—35 neT, 5-a rpynna — xeHwmHbl 36—50 net, 6-1 rpynna — MyxunHbl 36-50 ner,
7-2 rpynna — eHwWwwuHbl 51 roga u crapie, 8-a rpynna — Myx4uHbl 51 roga v ctapiue. MynbTucnupanbHylo KOMMbHo-
TepHy0 ToMorpaduio SLLEBOro CKeneTa NpoBoAMamM Ha annapate Aquilion One 640 (AnoHus), ¢ TonwwmHon cpesa 0,5 mn,
B KOCTHOM W MArKOTKaHHOM pexuMax, 4nis pacyéta o6beéma Ha paboyen CTaHUMM Ha Kax[oM aKcuanbHOM Cpese NpoBo-
AWM MapKWPOBKY BCEX KOCTHbIX FPaHuWL, 0pbuT, HauMHas c BEPXHEN CTEHKU [0 YPOBHSA OHA opbuTbl ¢ NpefcTaBneHUeM
00BbEMOB B MUNAMUNIUTPAX.

Pesynbratbl. PasHuua 06bEMoB npaBoii 1 nieBon opbutsl 0,5 Mn 1 6onee BCTpeTUNach Y 5 KEHLWMH U3 25, Cpeay MyXUuH
pasHuLa bbina BbisBNeHa B 12 cnyyasx u3 25; pasHuua 06bEMoB 6onee 1 Mn Bbina oTMeYeHa y 1 XKEHLMHBI U Y 2 MyX-
uuH; bonee 1,5 Mn He Habmoganack HM B 0fiHOW M3 uccnepyeMblx rpynn. KoapduumeHT acuMMeTpumn opouT y XKEHLLMH
BapbupoBan ot 0 go 1,21 mn, y Myxumi — ot 0,08 go 1,19 mMn, y eHWMH 06bEM 0benx opbuT B CpeHEM MeHbLLE, YeM
Y MyXU4MH. BbisiBneHo, 4To 06BEMBI OpOUT YBENMUMBAIOTCA C BO3PACTOM KaK Y MYMUMH, TaK U Y KEHLLWH.

3aknioyeHune. YuutbiBas, 4o O0NBLUMHCTBO NALMEHTOB UMENU pa3nuuns B pasHule opbut go 1,0 Mn, Mbl cornacHel ¢ uc-
CNe0BaHUSAMM, KOTOpble YKa3bIBAKT HAa BO3MOXHOCTb MCMO/b30BaHWUA 34,0p0BOM KOHTpanaTepasnbHoii 0pbuThl B KayecTse
OpWEHTMpa NpU MIaHWPOBaHUM PEKOHCTPYKTUBHOM onepaumn. OgHaKo 41 NaHUPOBaHUS XUPYPrUHECKOro IEYEHUs PeKo-
MEHLYeTCA MoJSIb30BaTbCs PY4YHOM MapPKMPOBKOM, TaK KaK 3T0 No3BoNseT Aobutbcsa Hambonee TOUHOW BOCNPOM3BOANMOCTH
KOCTHBIX rpaHuL, opbuTbl, X0TS 1 TpebyeT Bonbluero KonuyecTBa BPeMEHM, YeM MOoNy- M aBTOMaTUYecKas CerMeHTaLms.
K npeumyLecTBaM paspaboTaHHON METOAMKM pacyéTa 06bEMOB OpOUT B LlaHHOM MCCIe0BaHUN CleflyeT OTHECTM BOCMpO-
M3BOAMMOCTb Ha 060l paboyen CTaHLMM pa3nMyHbIX NPOM3BOAUTENEN, TaK KaK MeToJ, NPOBOAMTCA C UCMONIb30BaHUEM
CTaHLAPTHBIX MHCTPYMEHTOB U He TPeOYeT [ONOHUTENBLHOMO NMPOrpaMMHOr0 0becrneyeHus.

KnioueBbie cnoBa: opbuta; 06bEM 0poMTHI; MyNLTUCMPabHaA KOMMNbloTepHas ToMorpadus; MCKT; nyyeBas AMarHocTuKa;
KOCTHbIE CTEHKM OpOUTHI.
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BACKGROUND

The bony orbit is the most complex anatomical struc-
ture of the facial skeleton with significant functional im-
portance. The form and the volume of the orbit physiolog-
ically change with age and may increase or decrease in
various pathological conditions [1, 2]. Traumatic lesions
of the orbit lead to a significant change of the configura-
tion of its walls, and the rate of lesions depends on the
localization of the injury. Bone-traumatic injuries in the
area of the facial skeleton making up, according to data
from multifunctional hospitals, one third of all multisys-
tem injuries in 36% of cases, are accompanied by injury
of orbitals walls, and fractures of the mid-face (orbital,
buccal zygomatic, and nasal regions) combine with or-
bital fractures in 80% of cases [3].

It is recognized that the exact reconstruction of the
regular anatomy of the bony walls of the orbit, the res-
toration of the symmetry and the volume are necessary
for favorable functional prognosis and for elimination of
the esthetic defect [2, 4, 5]. According to data by many
authors, under- or overestimation of the orbital volume
in planning of reconstructive procedures may lead to
enophthalmos or proptosis and, as a consequence of
this, to diplopia, possible loss of sensitivity in the buc-
cal and nasal regions [6-8]. According to the results
of various retrospective studies, the percentage of the
secondary postoperative enophthalmos in patients oper-
ated for isolated injury of the orbital floor reaches 26.6%
[9, 10].

K. Yab, et al. [11], as well as many other authors,
based on the analysis of CT-images of patients with or-
bital fractures, established that for so long as the in-
crease of the orbital volume does not surpass 2 ml, the
enophthalmos remains at the 1 mm level. Then the de-
gree of enophthalmos will increase proportionally to the
increase of the orbital volume, but in an isolated orbital
floor fracture will never surpass 4 mm [1, 12]. Thus,
a reliable 3D analysis of orbital walls’ injuries and know-
ledge of volume are necessary for precise diagnosis and
for the planning of surgical procedure in various inju-
ries [13].

Most often, when planning the reconstructive treat-
ment of the injured orbit, the healthy contralateral side
and its individual bone configuration are used. At the
same time, the surgeon has to know how symmetrical
the bony walls of the orbit are and how they change ac-
cording to age and sex [14]. Some researchers came
to a conclusion that the bony orbit and, consequently,
its volume change with age [15-18].

The main problem in the estimation of the orbital
volume is in its complex anatomy. The bony orbit is pyr-
amid-shaped, with multiple openings and local curves.
The anterior border of the orbit is characterized by mul-
tiple bone protrusions, such as supraorbital groove and
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anterior lacrimal crest [19]. This feature also could be a

source of differences in estimating the orbital volume in

patients, because the anterior orbital aperture does not

lie in a single plane [5, 20, 21].

To determine orbital volumes, scientists use various
methods, including experimental cadaver models and im-
age analysis of real-life faces:

+ Use of 1 mm glass balls on cadavers with their subse-
quent immersion into a graduated cylinder [22];

« Creation of silicon impressions on cadavers (the volume
of impressions is measured by water drive) [22];

+ Analysis and estimation of data using the cone-beam
computerized tomography [23];

 Achievement of manual segmentation on the CT images
with subsequent 3D-modelling [1, 7, 17, 18, 24-26];

+ Use of artificial intelligence and automatic/semi-auto-
matic segmentation on the CT-images with subsequent
use of 3D-software for volumetric orbitometry [2, 5, 20,
22,23, 27, 28].

In reviews comparing various methods of orbital vol-
ume calculation, there are no data upon which method of
orbital volumometry is the most accurate one, as each of
them has both advantages and limitations [22, 29].

Aim — to analyze and to compare the orbital volumes
according to the multi-slice spiral CT in healthy patients
without bone-traumatic or bone-destructive changes.

MATERIALS AND METHODS

To measure orbital volumes, 50 patients were ran-
domly chosen, who underwent examination in the Diag-
nostic Radiology Department #2 of the University clinical
hospital No.1 of the Sechenov University from January,
2023, through February, 2024, and in whom the multi-
slice spiral CT of the facial skeleton conforming to the
indications not related to orbital pathologic conditions.
CT-data of 25 women and 25 men of various ages (from
18 to 85 years), of Caucasian race, were analyzed.

Inclusion criteria: age of patients from 18 to 85 years;
intact bony walls of the orbits without bone-traumatic or
bone-destructive changes.

Exclusion criteria: patients with history of injuries,
surgeries, oncologic diseases in the area of the orbit and
paranasal sinuses; age of patients less than 18 years;
thyroid diseases and presence of CT-signs of thyroid eye
disease; axial refractive anomalies.

In the study, 8 groups were formed according to sex
and age: 1% group — women 18-25 years, 2" group —
men 18-25 years, 3" group — women 26-35 years,
4" group — men 26-35 years, 5" group — women 36—
50 years, 6™ group — men 36-50 years, 7" group —
women 51 years and older, 8" group — men 51 years
and older.

CT-examination of the facial skeleton was carried out
using the Aquilion One 640 device according to standard
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Fig. 1. MSCT. Image processing for orbital volume measurement: @ — axial section, bone window mode, marking of the orbital bone
contours; b — coronal reconstruction, bone window mode, marking of the orbital bone contours; ¢ — 3D-reconstruction, volumes
of the right and left orbits in mathematical units (ml)

Puc. 1. MynbtucnupansHas KoMmnbtoTepHas ToMorpadus. 0bpaboTka u3obpaxeHuii 4ns nsMepeHns 06bEMOB 0pbUTbI: @ — aKcuanb-
Hblii Cpes, PeXWM KOCTHOr0 OKHa, MapKMpOBKa KOCTHbIX rpaHuL obenx opbuT; b — KopoHanbHas PEKOHCTPYKLMSA, PEXUM KOCTHOIO
OKHa, MapKMpOBKa KOCTHbIX rpaHuL, 0benx opbut; ¢ — 3D-peKoHCTpyKuuMA, 06BbEMBI NPaBoi M NeBO OpbUTbI B MaTeMaTUYeCKUX

eauHuuax (M)

technique. The patient’s head was placed on the head
support, fixed centrally, laser marks were used to deter-
mine tomography levels, images were obtained with slice
thickness of no more than 0.5 mm, with reconstructions
in bone and soft-tissue regimens. After the CT, on the
obtained images, the bony borders of the orbits were de-
termined, by which the marking of orbital walls was per-
formed. The requisite condition for correct examination
performance was the symmetry of bony borders of both
orbits. To achieve this, it was necessary drawing a line
across the total length of the orbit and a perpendicular
line to the length to establish the outer limit of marking.

On each axial slice, a marking of all bony orbital
borders was performed, starting from the upper wall to
the level of the orbital floor, with presentation of orbital
volumes in milliliters. For an accurate measurement,
the bony borders were strictly followed, and anatomi-
cal variations of orbital structure of both orbits were
taken into account (the method of orbital volume cal-
culation received earlier a Russian Federation patent
“A method of efficacy estimation of a reconstructive sur-
gical procedure of the orbit” RU2638623 S1, 14.12.2017.
Bull. No. 35) (Figure 1).

Table 1. Calculation of orbital volume by groups, gender and age

RESULTS

In the present study, a manual segmentation of
CT-images was used with marking of orbital bony walls
and comparison with the contralateral side. In spite of
the fact that this method is considered to be the most
time-consuming one, as automatic or semi-automatic
segmentation are performed several-fold more rapidly,
the accuracy of the bony boundaries manual marking is
most valid [23].

As a result of carried out investigations, it was es-
tablished that the volume difference between the right
and the left orbit 0.5 ml and more was encountered in
5 women from 25 cases, among men, the difference was
revealed in 12 cases from 25; the volume difference of
more than 1 ml was found in 1 woman and in 2 men; the
difference of more than 1.5 ml was found in none of the
examined groups (Figures 2, 3).

The results of orbital volume calculations in groups,
taking into account the sex and the age are presented
in the Table 1. In the Table 2, the mean values of orbital
volumes in every group are shown. The Figure 4 demon-
strates the numerical distribution of orbital volume values

Tabnuua 1. PacyeTbl 06EMOB 0pOUT No rpynnam, nosy 1 Bo3pacty

Patient Age, years Right orbit, ml Left orbit, ml Asymmetry index, ml
18-25 years, women
Patient 1 20 26.93 26.95 0.02
Patient 2 19 21.01 21.03 0.03
Patient 3 24 25.82 25.97 0.15
Patient 4 19 22.60 22.40 0.2
Patient 5 22 20.48 22.40 0.4
Patient 6 24 22.85 22.25 0.6
Patient 7 23 24.80 24.09 0.71
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Table 1 (continued) / OkonyaHue mabauusl 1

Patient Age, years Right orbit, ml Left orbit, ml | Asymmetry index, ml
18-25 years, men
Patient 8 20 29.45 29.55 0.1
Patient 9 25 24.58 24.85 0.27
Patient 10 24 23.87 23.44 0.43
Patient 11 18 28.69 29.78 1.09
Patient 12 22 29.61 28.51 1.1
26-35 years, women
Patient 13 33 25.17 25.15 0.02
Patient 14 26 23.92 23.99 0.07
Patient 15 28 24.71 24.80 0.09
Patient 16 32 23.73 23.50 0.23
Patient 17 31 23.26 23.00 0.26
Patient 18 29 25.15 25.45 0.3
26-35 years, men
Patient 19 27 26.41 26.33 0.08
Patient 20 27 28.25 28.12 0.13
Patient 21 32 26.37 26.20 0.17
Patient 22 27 25.53 26.15 0.62
Patient 23 29 33.73 34.41 0.68
Patient 24 28 27.54 28.25 0.71
Patient 25 33 33.56 34.75 1.19
36-50 years, women
Patient 26 45 22.73 22.68 0.05
Patient 27 VA 26.72 26.65 0.07
Patient 28 39 27.63 27.74 0.1
Patient 29 38 25.09 24.70 0.39
Patient 30 48 25.69 24.48 1.21
36-50 years, men
Patient 31 48 25.36 25.47 0.1
Patient 32 37 27.75 27.64 0.1
Patient 33 38 27.72 27.50 0.22
Patient 34 42 30.38 29.97 0.41
Patient 35 46 25.02 24.31 0.71
Patient 36 36 31.36 30.55 0.81
51 years and older, women
Patient 37 71 24.33 24.33 0
Patient 38 64 23.24 23.15 0.09
Patient 39 69 29.21 29.32 0.1
Patient 40 55 28.32 28.03 0.29
Patient 41 64 24.80 24.35 0.45
Patient 42 80 25.57 26.37 0.8
Patient 43 52 26.05 25.23 0.82
51 years and older, men
Patient 44 54 29.32 29.17 0.15
Patient 45 77 30.70 31.09 0.39
Patient 46 60 26.65 27.13 0.48
Patient 47 56 28.92 28.38 0.54
Patient 48 84 28.40 27.51 0.89
Patient 49 66 27.93 27.01 0.92
Patient 50 51 29.46 30.41 0.95
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Fig. 2. MSCT. Image processing for orbital volume measurement. The volume of the right orbit was 26.93 ml, the volume of the left

orbit was 26.95 ml, the difference was 0.02 ml

Puc. 2. MynbtucnupanbHas KomnbloTepHas ToMorpadus. 0bpaboTka n3obpaxeHui ans usMepens 06bEMoB opbuTsl. 061bEM npaBoi opouT

26,93 mn, 06bEM neBoi opbuthl 26,95 mMn, pasHuua coctasuna 0,02 mn

s

Region  Volume (ml) Mean HU
= Rightorbit 25.69 94645
mm Lefttorbit 24.48 1284622
Total 50.17

Vitrea®

Z00m330%
WIL:3595/500
Oblique:

Fig. 3. MSCT. Image processing for orbital volume measurement. The volume of the right orbit was 25.69 ml, the volume of the left

orbit was 24.48 ml, the difference was 1.21 ml

Puc. 3. MynbtucnupanbHas KoMmnbloTepHast ToMorpadus. 0bpaboTka 13obpaxeHui as usMepeHns 06bEMoB opouThl. 061bEM npaBoi opouT

25,69 Mn, 06bEM neBom opbuThl 24,48 Mn, pasHuua coctaBuna 1,21 mn

Table 2. Average values of orbital volume by groups
Tabnuua 2. CpeHue 3HaYeHUs 06bEMOB OpbMT No rpynnam

Age group | Sex | Right orbit (mean, ml) Left orbit (mean, ml)
18-25 years F 23.50 + 2.43* 23.25+2.18
26-35 years 24.32 +0.80 24.32 £0.97
36-50 years F 25.57 + 1.86 25.25+1.98
51+ years F 25.93+2.15 2584 +2.21
18-25 years M 2124 +2.79 27.23 +2.90
26-35 years M 28.77 + 3.44 29.17 + 3.80
36-50 years M 29.73 + 2.57 27.57 + 2.44
51+ years M 28.77 + 1.28 28.67 £ 1.26

*Mean square deviation based on unbiased variance estimation.

*Cpep,Hee KBaApaTtuyHoe OTKJIOHEHMEe Ha 0CHOBAHUN HECMELLEHHOMN OLIEHKM oucnepcun.

in the groups. It was revealed that in women the asym-
metry was encountered more rarely or did not surpass
the 0.5 ml difference, and the volume of the right orbit
predominated over that of the left orbit in 62% of cases
(Figure 5).

As a result of our study, it was established that the or-
bital asymmetry index varied in women from 0 to 1.21 ml,

00l https://doiorg/10.17816/0V630330

in men — from 0.08 to 1.19 ml. The mean volume of the
right orbit in women was 24.83 ml, in men — 28.63 ml,
the mean volume of the left orbit in women was 24.67 ml,
in men — 28.16 ml; in women the volume of both orbits
in average is less, than in men (Figure 6). Thus, the or-
bital volume increases with age both in men and women
(Figure 7).
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Fig. 4. Distribution of orbital volume values by groups

Puc. 4. YucneHHoe pacnpepeneHne 3HayeHWM 0OBEMOB opbUT no

rpynnam

28.63

29 28.16
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Women Men
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Fig. 6. The average volume of the right and left orbits in
women and men

Puc. 6. CpenHuii 06bEM npaBoil U NeBON OPOUT Y MKEHLLWH
W MYXYUH

DISCUSSION

In earlier studies, controversial results were high-
lighted concerning the symmetry between the orbital vol-
umes. For example, in the study by 0. Lieger, et al. [30],
no statistically significant difference between the orbital
volumes was found, that is why the authors recommend
“reflecting” the form and the volume of the volume of
the orbit performing the reconstructions. The study by
V.B.-H. Shyu, et al. [5] confirms, that the difference be-
tween the orbital volumes was not statistically signifi-
cant, however in that study, the calculations were per-
formed in an Asian population, and could have significant
differences with Caucasian patients [7]. In our study, the
difference between the orbital volumes of more than 0.5
ml was more frequent in men (Table 1).

In the publications of N.I. Regensburg, et al. [30] and
D. Amin, et al. [31] the dependences were investigated
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of orbital volumes from sex, age and nationality, as well
as the ratio of the bony orbit volume, orbital fat, and vo-
lume of the extraocular muscles. It was shown that with
age, the ratio of orbital fat to the total orbital volume in-
creases, and there is a small decrease of the extraocular
muscles ratio to the orbital volume. P. Andrades, et al.
[18] did not find any significant difference between the
right and the left orbit (p = 0.73), and the most impor-
tant criteria in orbital volume evaluation, to the authors’
meaning, were age, height and width of the face, and
intraorbital distance.

The results obtained in our study correlate with other
works due to the established increase of orbital volumes
with age both in men and women. In the investigation by
J.E. Pessa, et al. [32], the problems of the facial skeleton
remodelling were studied in patients, starting from the
newborns and till 76 years. It was revealed that at young
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age (15-24 years), the ratio of the maxillar height to
that of the orbit is the highest, and during infancy (up to
one year) and at the age from 53 to 76 years, this ratio
changes due to smaller maxillar height in comparison
to larger orbit. In the studies by D.M. Kahn, et al. [33]
and Z. Li, et al. [34], there were also the manifestations
of the orbital volume increase with age found, because
of the bony tissue resorption, whereas the resorption of
the supraorbital orbital rim was more pronounced than
that of the infraorbital orbital rim through the aging
process.

In the article by B. Chon, et al. [15], the CT results of
patients with mean time interval 9.4 years were analyzed.
The orbital volume at the second scanning exceeded the
baseline volume at the first scanning by 0.91 ml. Howev-
er, the authors associate the volume increase to changes
of the orbital soft tissues.

Ugradar, et al. [16] established that statistically sig-
nificant changes in orbital volumes were revealed in
women; this could be explained by a decrease of bone
tissue density after menopause [2], at the same time,
no significant increase in orbital volumes in men was
established.

CONCLUSIONS

In our study, it was revealed that in a healthy human
the right and the left orbit are asymmetric: the differ-
ence in 0.5 ml have up to 5 women out of 25 and 12 men
out of 25, the difference in 1.0 ml was established in 3
cases out of 50. In our study, it was also found that or-
bital volumes change and increase with age both in men
and women. Taking into consideration that most patients
had the differences in orbital volumes up to 1.0 ml, we
agree with studies, which point on the possibility to use
the healthy contralateral orbit as the target when plan-
ning reconstructive surgery. However, to plan the surgi-
cal treatment, it is recommended to use manual marking
as this allows the most accurate reproducibility of the
bony orbital borders, in spite it demands more time, as
semi- and automatic segmentation. To the advantages of
elaborated in the present study orbital volume calculation
the reproducibility on any workstation of various produc-
ing companies is to be counted, as this method is carried
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