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MORPHOMETRIC INDICATORS OF AN ORBIT AT ADULTS IN
CONNECTION WITH TYPES OF CRANIUM

Dubyna S. O.
M. Gorky Donetsk National Medical University, Krasnyi Lyman, Ukraine

The norm of morphometric indicators of bone structures of an orbit for population of 96 people at the age
of 48,6 £ 3,2 years without pathology of craniofacial area is established by method of a computer
tomography. Means, confidence intervals (p = 0,05), correlation and reliability of distinctions in
morphometric indicators of a skull and an orbit by groups on types of cranium are defined. In frequency
distribution of the studied population by types of cranium brachiocephalic people are 63 %, dolichocephalic —
27% and mesocephalic — 10 %. In groups by types of cranium among linear indicators of an orbit length of a
medial wall statistically reliable decreases from dolichocephals to brachiocephals, length of lateral wall,
orbital floor and roof and also orbital breadth — from mesocephals to brachiocephals. Orbital height between
groups’ types of cranium reliable does not differ. An angle between medial and lateral walls of orbit
statistically reliable increases from dolichocephalic persons to brachiocephalic. The interrelation of changes
of an angle of orbital entrance inclination and types of cranium is not observed. The number of statistically
significant correlations between morphometric indicators of an orbit increases from dolichocephals to
brachiocephals at the absence of a reliable difference between them. Average degree correlation is noted only
between orbital breadth and lengths of medial wall and orbital floor; orbital depth and lengths of the orbital
floor and roof; between lengths of the orbital floor and roof — at brachiocephals, and also between lengths of
the orbital floor and roof — at dolichocephals and mesocephals. The conclusion is drawn that when planning
reconstructive operations at bone structures of an orbit it is necessary to consider the available distinctions in
length of lateral wall, orbital roof and floor, height and breadth and value of an angle between medial and
lateral walls by types of cranium.
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MOP®OMETPUYHI TIOKABHUKA OYHOI SIMKHA JJOPOCJIUX JIOJAEMN
Y 3B’S13KY 3 KPAHIOTUIIAMU

Myouna C. O.
JloHeubKkuii HanioHaIBHUN MequyHui yHiBepcuteT iMeHi M. ['opbkoro, KpacHuii Jluman, Ykpaina

Bcranoiena Hopma MOp(OMETPHYHHX MOKa3HUKIB KICTKOBHX CTPYKTYp OYHOI SIMKH Ha BuOipui 3 96
4oIoBiK y Billi 48,6 + 3,2 poky 6e3 narosorii kpaHiogaliaabHOi 00J1aCTi METOZOM KOMITIOTEpHOI ToMorpadii.
BusnaueHi cepenni 3HaueHHs, nosipui intepBanu (p = 0,05), B3a€MO3B'sI30K 1 BipOriAHICTh BiMiHHOCTEH B
MOpP(QOMETPUYHUX TOKa3HUKaxX dyeperna i OpOITH B Tpymax 3a KpaHIOTUMaMu. Y YacTOTHOMY pPO3HOALT
JIOCTTiIPKeHOT BUOIPKY 3a KpaHioTunaMmu Opaxinedanu ckiagaroTs 63 %, me3onedanu— 27 % i1 gomixonedanu
— 10%. B rpymax KpaHIOTHIIB cepel JIHIHHMX IOKAa3HUKIB OYHOI SIMKH JOBXHHA MEIIalIbHOI CTIHKH
CTaTUCTUYHO BipOTiHO 3MEHIIYETHCS BiJ poiixouedaiis 1o Opaxinedartis, TOBXKHHA JIATEPAIbHOI, BEPXHBOT
1 HIDKHBOI CTIHOK, a TAKOXX IIMPUHA BXOMly B OUHY SIMKY — Bijl Me3omedaiiB o Opaxinedanis. Bucora Bxoxy B
OYHY SIMKY MDX TpynaMH KpaHIOTHIIIB BipOTiHO He pO3pi3HAEThCA. KyT Mik MemianbHOIO 1 JlaTepaibHOI
CTIHKaMHU OYHOI SIMKH BipOTiIHO 30ijbIIyeThCs Bif gomixonedaniB o OpaxinedaniB. B3aemo3B'si3ok 3MiH
KyTa Haxwiy BXOAY B OYHY SIMKY 1 KpaHIOTHIIIB HE MPOSBISETHCA. UHMCIO CTaTHCTHYHO 3HAYYIINX
B3a€MO3B'SI3KIB MDDK MOP(OMETPUYHMMHU TOKAa3HHUKAMU OYHOI SIMKH 301UIBIIYETBCS BiJ JomixoredaliB o
OpaximedaliB 3a BIICYTHOCTI BipOriHOI pi3HHI MK HUMH. CepelHs KOpesilis BiI3HAYA€ThCS TUTBKH MiX
IIMPUHOIO BXOAY 1 TOBXKHHOIO MEIIaJIbHOI 1 HHXKHBOI CTIHOK, TNTIHOWHOO 1 JOBKHHOI HIDKHBOI 1 BEPXHBOT
CTIHOK, JIOB)KMHOIO BEPXHbOI 1 HM)KHBOI CTIHOK OYHOI SIMKM — y OpaxinedaiiB, a TakoX MK IOBXHHOIO
HIDKHBOT 1 BEpXHBOI CTIHOK — y moinixonedaiiB i Me3onedaniB. 3po0IeHO BUCHOBOK, IO MPH IIaHyBaHHI
PEKOHCTPYKTHBHHX OIlepaliii Ha KiCTKOBUX CTPYKTYpax OYHOI SIMKH CJiJi BpaXOBYBAaTH HasBHI BiIMiHHOCTI
MiX KpaHHOTHIIAMH TIO JIOBXXHHI JaTepasIbHOI, BEPXHBOI 1 HMXKHBOI CTIHOK, IMUPHUHI 1 BUCOTI BXOAY B OUHY
SIMKY 1 BEJIMUMHI KyTa M)XK MeJ[iaJIbHOIO 1 JIATEepaIbHOIO CTIHKaMHU.

KJIFO90BI CJIOBA: o4na siMka, MOp(QOMETpis, KpaHIOTHIIH, YEPEITHUH iHIEKC
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MOP®OMETPAUYECKHUE MOKA3ATEJIA OPEUTHI B3POCJIBIX JIIOJEN
B CBsA3U C KPAHUOTUIIAMU

Myouna C. A.
JloHenkuil HalOHANBHBIN MeTUIIMHCKUIN yHUBepcuTeT uMeHu M. I'opekoro, Kpacusriii JIuman, Ykpanna

YcraHoBiieHa HOpMa MOpP(OMETPHYECKUX IOKa3aTeNeil KOCTHBIX CTPYKTYp OpOHMTHI Ha BBIOOpKE M3
96 wuenoBek B Bo3pacte 48,6+ 3,2 roma 0e3 maTONOrMM KpaHHO(QANUAIBHOW 00JACTH METOIOM
KOMITbIOTEpHOH ToMorpaduu. OnpeneneHbl cpeqHue 3HAa4YeHUs], JoBeputenbHble HHTEpBaibl (p = 0,05),
B3aMMOCBSI3b U JOCTOBEPHOCTh Pa3IHMyuii B MOP(POMETPUUECKHUX ITOKA3aTelsIX Yeperna U OpOUTHI B IPyIIIax 1o
KpaHHOTHIIaM. B 9acTOTHOM pachpeneneHHn HCCIEIOBAaHHOW BBIOOPDKHM MO KpaHUOTHIIAM Opaxwuiedaib
cocTaBisioT 63 %, mezouedansl — 27 % u mMe3zouedans — 10 %. B rpynnax KpaHHOTHIIOB Cpely JTHMHEHHBIX
rokasaTteseldl OpOMTBHI JJIMHA MEIUAbHOM CTEHKH OpPOWTBHI CTATUCTHYECKH OCTOBEPHO YMEHBIIAETCS OT
nonuxonedanoB Kk Opaxuiedanam, IMHA JIaTepalbHON, BEpXHEH W HIDKHEH CTEHOK, a TaKkkKe IMPHHA BXoJa
B opOHuTy — OT Me3onedanoB Kk Opaxunedanam. Beicota Bxoma B opOUTY MEXAy IpyIIaMU KPaHUOTHIIOB
JIOCTOBEPHO HE pa3indaercs. YTOJI MEXAy MEAUAILHON M JIaTepalibHOW CTEHKAMH OPOMTBHI CTATUCTHUYECKH
JIOCTOBEPHO YBEIWYMBAETCS OT jJoiuxoledanoB k OpaxuiedanaM. B3auMocBs3b n3MeHeHHH yrila HaKJIOHa
BXO/Ia B OPOHUTY U KPaHWUOTHUIIOB HE MPOSBIISIETCSA. UUCIO CTATUCTUUECKH 3HAYMMBIX B3aUMOCBS3EH MEXKIY
MOP(QOMETPUUECKIMHU TIOKa3aTeIsIMU OpOMTHI yBEIWYMBAETCS OT JonuxonedanoB k Opaxuredanam mpu
OTCYTCTBUH JIOCTOBEPHOH pa3HUIIBI MKy HUMU. CpeiHel CTeNeHN KOPPEISIHs OTMEYAETCs] TOIBKO MEXY
LIMPUHOHN BXO/a U [UIMHAMHU MEANAILHON U HIKHEH CTEHOK, NTyOMHON M JUTMHOM HIDKHEW M BEpXHEH CTEHOK,
JUIMHOM BepXHeW U HIDKHEW CTEHOK OpOHTHI — y Opaxwuiedanos, a Takxke MEXIy JIHHONW HIDKHEH W BEpXHEH
CTeHOK — y jgonuxouedanoB u Me3ouedanoB. CaenaH BBIBOJI, YTO NMPH ILUIAHUPOBAHHU PEKOHCTPYKTHBHBIX
orepanii Ha KOCTHBIX CTPYKTypax OpOHUTHI CIEAYeT YYUTHIBATH UMEIOIIMECS PAa3IUuusi B KPAHHOTHUIAX IO
JUIMHE JIaTePaJIbHOM, BEpXHEH U HU)KHEH CTEHOK, IIMPUHE U BBICOTE BXOJIa B OPOUTY U BEIMYHMHE YIIIa MEKAY
MeIMaJIbHOW U JIaTepaIbHOM CTEeHKaAMH.

K/IFOYEBBIE C/IOBA: opbura, MopdpoMeTpusi, KpaHUOTHUIIBI, YUEPETTHON HHIEKC

INTRODUCTION MATERIALS AND METHODS

The object of study — 96 persons at the age
of 21 to 74 years (mean age 48,6 + 3,2 years)
without pathology of craniofacial area
investigated in Donetsk diagnostic center with
their consent.

For morphometric studies multiscan
computed tomography (CT) performed with
use of Brilliance CT 64 (Philips) apparatus in
the supine position with arms along the body.
After selecting the baseline scan regime, scans
were made with a thickness of 5 mm, followed
by reconstruction up to 2 mm. As a post-
processing of data the VRT (volume recon-
struction) mode was used to improve visuali-
zation of bone structures.

In the received CT-scans according to [5-7]
length of orbital walls from an opening of the
optic nerve channel, orbital height and breadth,
OBJECTIVE angle of orbital entrance inclination and angle
between medial and lateral walls were
measured. For definition of types of cranium
due to [8] width and length of a skull were
measured and the cranial index as a width
divided by length expressed as a percentage
was calculated. Thus a row of craniometrical
points was used: ectoconchion (ec), eurion
(eu), glabella (g), infraorbitale (oi), maxillo-

Type of person’s cranium, along with age
and sex, is one of the factors of variability of
morphometric parameters of the skull and its
anatomical structures, including orbit. That is
why its definition serves an important prere-
quisite for the planning of surgical reconstruct-
tive operations in the orbital zone. Available
literature data [1, 2] mainly deal with sex-age
aspects of individual variability of bone struc-
tures of the orbit. In [3] the assessment of
orbital height and breadth is carried out, and in
[4] linear indicators of orbits are investigated in
connection with a shape of a face. The insuffi-
cient attention which is paid to influence of the
main types of cranium on individual variability
of the sizes of bone structures of an orbit causes
necessity of this research.

The objective of the study is to establish
quantitative standards and reveal anatomical
differences in the morphometric parameters of
the orbital bone structures by types of cranium
defined due to the cranial index.
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frontale (mf), supraorbitale (0s), opistocranion
(op), point on the optic foramen (Of) (fig. 1).

According to value of the index each case
belonged to one of three types of cranium:
dolichocephalic (a cranial index is less than
74,9 %); mesocephalic (value of index is from
75,0 % to 79,9 %) and brachiocephalic (a
cranial index exceeds 80,0 %). In defined
groups by types of cranium statistical
parameters of linear and angular morphometric
indicators of orbits were estimated.

Statistical processing of the obtained data
was carried out with use of the license software
package of Microsoft Excel 2010© according
to recommendations [9-10] in the following
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sequence: verification of data of each selection
on a normality by means of criterion y’;
calculation of a mean, maximum and minimum

values, skewness, kurtosis, variation
coefficient Cv, standard errors of means and
variation coefficients; definition of a

confidence intervals of mean and variation
coefficient. An assessment of the statistical
significance of differences of means was done
with use of t-criterion in case of a normal
distribution of populations or Mann-Whitney's
criterion — otherwise. Variability of values
admitted weak if Cv did not exceed 10 %,
average — if Cv was 11-25 %, considerable — at
Cv>25%.

Fig. 1. Linear indices of a skull and an orbit:

a) 1 — skull width; 2 — orbital height, 3 — orbital breadth; b) 1 — skull length; 2 — orbital depth;
¢) 1 — orbital floor length; 2 — medial wall length; d) 1 — lateral wall length; 2 — orbital roof length.
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The correlation analysis was carried out on  Differences of means and correlation
the basis of calculation of Pearson's coefficient coefficients admitted reliable at p < 0,05.
of correlation and the subsequent assessment of
the reliability of difference of received coeffi- RESULTS AND DISCUSSION
cients from zero, calculation of a confidence The frequency distribution of the studied
interval of their average values, assessment of  population into groups by types of cranium is
reliability of difference between statistically shown at fig. 2.
significant ~ coefficients of  correlation.

Dolichocephals
10%%

' Brachiocephals
63%

Fig. 2. Population distribution by types of cranium

The main groups are brachycephals which 6 In tab. 1 statistical parameters of linear
times exceed the number of dolichocephals and indicators are specified by groups due to the
2.3 times — mesocephals. cranial index.

Table 1

Linear morphometric indicators of an orbit in groups by types
of cranium according to a cranial index*

Indicator, measurement Type of Descriptive statistics

unit cranium ** M + ot Min Max As E Cv, %

. D 46,1 £1,0 43,3 48,3 -0,4 0,9 3,0

Medial Xl‘n“ length, M 44,4107 41.6 46,7 204 1,1 3.7

B 42,8 +0,5 38,6 47,6 0,3 0,3 4.4

D 41,0+ 0,6 39,4 04 0,3 0,1 2,1

Lateral x?nn length, M 414204 39,1 07 20,9 0.5 22

B 40,6 + 0,2 38,7 43,2 0,3 0,1 2,3

. D 40,6 + 0,5 39,9 41,5 0,5 -1,8 1,5

Orbital gﬁ’g length, M 40303 38.8 4.6 20,1 0.6 1.6

B 39,3+£0,3 36,1 41,4 -0,5 0,2 2.8

D 41,1+ 0,6 40,1 06 0,7 0,4 2.1

Orbital roof length, mm M 41,2+0,4 39,4 43,0 0,0 -0,7 2,3

B 40,4 +02 38,0 0.2 0,4 0,1 24

D 39,7+04 38,1 44,0 13 1,1 1,6

Orbital breadth, mm M 39,7+ 0,4 37,8 41,3 -0,2 -0,9 2.4

B 38,9+0,2 36,5 41,2 -0,3 0.4 2,5

D 34,4 +05 33,6 35,9 12 1,1 2,0

Orbital height, mm M 342+0,3 33,1 36,0 0,8 -0,4 2.4

B 34,0+£0,3 32,3 36,5 0,3 -0,6 3,0

D 451+ 1,1 42.5 47,9 0,3 0,3 3,4

Orbital depth, mm M 43,2+ 0,7 40,2 47,5 0,6 0,3 4.0

B 41,7+0,6 36,9 46,7 0.4 -0,2 5,6

* hereinafter in tables — M — mean, o — standard deviation, t — rate of t-distribution for 95% two-sided
critical region and for the corresponding number of degrees of freedom; M + ot — confidence interval; Min
and Max — minimum and maximum value of indicators in a population, As — skewness, E — kurtosis, Cv —
variation coefficient;

** — D — dolichocephalic group; M — mesocephalic group, B —brachiocephalic group.
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Variability of linear indicators of orbit is  There are significant distinctions between
low and demonstrates an increase tendency  groups of mesocephals and brachiocephals in
from group of dolichocephalic persons to  length of lateral wall, orbital roof and floor and
group of brachiocephalic. Differences between  orbital breadth — these indicators are higher in
all groups are insignificant for orbital height. group of mesocephals (fig. 3).

55,0 1
50,0 +
46,1

E - 45,1
g 45.0 .
=
7

40,0 -

350 - - b _ N

Medial wall length  Lateral wall length  Orbital roof length  Orbital floor length Orbital breath Orbital depth

@Dolichocephalic  @Mesocephalic  @Brachiocephalic
Fig. 3. Linear indicators with reliable differences between groups by a cranial index
In tab. 2 statistical parameters of angular

indicators of an orbit are given by groups
according to the types of cranium.

Table 2
Angular morphometric indicators of an orbit in groups by types
of cranium according to a cranial index
Indicator, measurement Type of Descriptive statistics
unit cranium M =+ ot Min Max As E Cv, %
D 10,6 +1,3 7,8 13,1 0,0 -1,1 17,0
Angle of orbital entrance M 106407 | 7.6 | 132 | 03 | -11 | 166
inclination,
B 10,2+0,5 6,8 13,7 -0,1 -1,1 18,4
D 48,1 +2,4 43,9 54,0 0,6 -0,8 7,1
Angle between medial Mo si0s20 | 415 | el | 01 | w05 | 98
and lateral walls,
B 53,0+1,0 41,4 58,9 -0,8 0,6 7,0

Variability of angular indicators unlike  cranium are noted only in values of the angle
linear is higher. Statistically reliable = between medial and lateral walls of an orbit
distinctions between groups by types of  (fig. 4).
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Fig. 4. Values of angle between medial and lateral walls in groups by a cranial index

Correlation coefficients between
morphometric indicators of an orbit in groups
by types of cranium are presented in tab. 3.
Average degree correlation is observed only
between orbital breadth and lengths of medial
wall and orbital floor; orbital depth and lengths

of the orbital floor and roof; between lengths of
the orbital floor and roof — at brachiocephals,
and also between lengths of the orbital floor
and roof — at dolichocephals and mesocephals.
Correlations between the rests of the indicators
combinations are absent.

Table 3
Correlation coefficients between morphometric indicators of an orbit in groups by types of cranium *
=g | S| 58 | 58 £ e | £ S
SE| EE | EE | SE | EE | 5E | 5 E g, "ggg.ggg%g
Indices Qe8| 3 | 58 | s | 89 | 8 8= | — =S ER| P2
S|l 5% | 5B | 2B | 2% | B8 | 5% | SE |PEEE|E5T T
NEHEHE I N I I
Medial wall |2 1.00
length, mm M 1,00
) B | 1,00
D | 023 | 1,00
}éf;ﬁl ;ﬁl M | 026 | 1.00
’ B | 044 | 1,00
) D | 048 | 0,22 | 1,00
gflbg‘tfl floor V024 | 0.25 | 1.00
) B [ 047 | 0,17 | 1,00
) D | 039 | 0,57 | 0,79 | 1,00
gflbg‘tfl roof M -0.09 | 0.28 [ 049 | 1.00
) B | 031 | 0,33 | 057 | 1,00
Orbital D | -048 | 0,34 | -048 | -0,14 | 1,00
e M | 043 | 022 | 0,31 | 023 | 1,00
) B | 0,52 | 0,13 | 0,51 | 0,31 | 1,00
. D | 032 | 0,66 | -0,05 | -0,09 | -0.32 | 1,00
gﬁ“al height, 65700 [ 0.23 | 0.19 | 0.26 | 0.08 | 1.00
B | 0,08 | -0,02 | -0,08 | -0,04 | 0,16 | 1,00
) D | 031 | 021 | 0,32 | -0,38 | -0,32 | 0,10 | 1,00
Orbital depth, N 10.39 041 | 0.13 | -0.38 | 0.05 | -0.19 | 1.00
B | 0,40 | 0,32 | 0,52 | 0,59 | 0,38 | 0,01 | 1,00
Angle of D | 054 | 021 | 0,67 | 053 | -0,68 | 0,10 | 0,35 | 1,00
orbital M | 0,08 | 027 | -0,05 | 025 | 0,02 | 035 | -0,39 | 1,00
entrance
inclination, ° B | 011 | 0,05 | 0,04 | 0,13 | 0,14 | 0,13 | 0,14 | 1,00
Angle D | 0,61 | 0,08 | -035 | -0,08 | 029 | 028 | -0,40 | -0,39 1,00
betzlv_e?n ; M | -0,29 | 0,24 | -0,02 | 0,38 | 0,48 | 0,07 | -0,24 | -0,13 1,00
medial an
lateral walls, B | -0,32 | -021 | 0,19 | -0,01 | -0,23 | 0,16 | 038 | -0,12 1,00

* - table cells with gray color show coefficients of correlation which reliable (p < 0,05) differ from zero
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In the literature the number of publications
and analyzed orbital morphometric indicators
especially as regards types of cranium is
limited. All of them relate exclusively to the
linear indicators. Our data on orbital height and
breadth in groups by types of cranium are
consistent with [3] and are below than
mentioned in [2]. As for other linear indicators
they were studied only in [4], and out of
connection with types of cranium. Correlation
between morphometric indicators are not
covered in references.

During planning reconstructive surgery at
orbital bone structures differences between
types of cranium in orbital height and breadth,
lengths of lateral wall, orbital roof and floor
and values of angle between medial and lateral
walls should be considered.

CONCLUSIONS

1. Brachiocephals constitute 63 %, doli-
chocephals — 27 % and mesocephals — 10 % of
the frequency distribution of the investigated
population.

2. In groups by types of cranium length
of medial wall reliable decreases from
dolichocephalic persons to brachiocephalic;
length of lateral wall, orbital roof and floor as
well as orbital breadth — from mesocephalic
persons to brachiocephalic. There are no
reliable distinctions between types of cranium
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