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SUMMARY: The aim of the present study is to determine the frequency of the occurrence of supraorbital foramen/notch (SOF/
N) in the skulls of the people who lived in the modern era and the late Byzantine era, to determine the symmetry and thg asymme
between the two halves of the skulls by measuring the linear distance to various landmarks, to check the consistency loetatmen th
of the SOF/N and the golden ratio by calculating the ratio between linear distances and to evaluate the differences lslisen the
from both historical periods. In the study, the frequency of the occurrence of the supraorbital notch in the skulls froamtine Bya
was found to be 26.60 % on the right and 13.30 % on the left while it was 14.30 % on the right and 9.52 % on the ledil& the sk
belonging to modern humans. In the skulls belonging to the Byzantine era, the average distance between SOF/N and e sagittal a
passing along the lateral orbital wall was found to be 3281 mm and 32.92.81 mm respectively on the right and the left while it
was 33.142.19 mm and 33.32.06 mm in the skulls belonging to modern era. The average distance between the SOF/N and the sagittal
plane passing along the midline of the skull was found to be 228 mm and 21.52.44 mm on the right and the left respectively in
the skulls belonging to the Byzantine era while it was£B@8B0 mm and 20.22.37 mm in the skulls belonging to the modern era. The
average distance between the SOF/N and sagittal plane passing along the medial orbital wall was found t3t5® 28r@8&nd
23.813.20 mm on the right and the left respectively in the skulls belonging to the Byzantine era while it was found t&B292r23
and 23.9%1.93 mm in the skulls belonging to the modern era. The average value of the distance between the sagittal planes passing
along the lateral and medial sides of the orbit and the ratios between the distance from SOF/N to the sagittal planengasng al
lateral side of the orbit was found to be (@21 mm and 1.66).08 mm respectively in the skulls belonging to the Byzantine era and
the modern era. No significant difference was found between this ratio and the golden ratio; the average value of ttveeetitisebe
distance from the SOF/N to the sagittal plane passing along the midline of the skull and the distance from the SOF/itdbpfesag
passing along the lateral side of the orbit was found to be@28 mm and 1.G¥D.36 mm respectively in the skulls belonging to the
Byzantine era and the modern era. A significant difference was found between this ratio and the golden ratio for botlpéikidsca
(modern society and late Byzantine period) (p <0.005). The comparison of the relevant anatomic characteristics of thee3PF/N is
important for anthropologists while a broad knowledge on proportional calculations regarding morphometric values andntedocati
important for reconstructive surgeons and the experts in forensics and pain control.
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INTRODUCTION

The foramens and the notches on bones are crucild the nerves passing along these foramens and notches
anatomic orientation points. It is necessary to know thare not damaged, the success rate in local anesthesia is high
anatomic characteristics, morphometric values and tlaad the surgeons do not encounter any complications during
variational spectrum of these structures well, so that the vefiasial surgery. SOF/N is located in the frontal bone, below
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the superciliary arch and the upper side of the orbit. TMATERIAL METHOD
lateral branch of the supraorbital nerve, which is the termi-
nal branch of the frontal branch of the ophthalmic nerve,
passes through the SOF/N. It carries sensory fibers. Thus,  Thirty eight human skulls were provided from the
SOF/N is used as a point to apply pressure for the trigemiaiatomy Department of the Faculty of Medicine of Uludag
nerve (Williamset al, 1989). The supraorbital nerve frontalUniversity. Twenty-one of the skulls used in the present study
sinus, conjunctiva and the skin on the forehead are innervabedonged to the modern era while 17 were from the late
with 2/3 of the scalp. A fairly comprehensive anatomicaByzantine era. The latter ones were obtained from the
knowledge on the SOF/N is necessary in flap reconstructiomsheological site named “Nicea” in Iznik district of Bursa
used in upper eyelid lift surgeries (blepharoplasty) and 1984. The morphological measurements on these skulls,
forehead surgeries. The frequency of the occurrence of SOiere the lateral and lower sides of the orbit were fractured,
N in the shape of foramen and notch varies considerablywere not taken within the scope of the evaluation. Digital
different populations (Rehmaat al, 2012; Tomaszewska photos were obtained with a Canon 450D digital camera in
et al, 2012; llayperumat al, 2014). Symmetry is an standard positions with appropriate photographic techniques
indication of beauty and attractiveness in the human fapeor to the digital measurements (Barut & Ertilav, 2011).
and there are many studies on sex and age-related charigedigital photos, the measurements of 6 parameters were
in the face (Ferrari@t al, 1994; Ferraricet al, 2001; performed on each of the two halves of the skulls (Fig. 1,
Baudouin & Tiberghien, 2004; Zaidel & Cohen, 2005). As dable 1). The distances from the SOF to sagittal planes
result of the analyses of face models, it was demonstrateassing along the lateral and medical sides of the orbit and
that many anatomic landmarks were asymmetric and the I#fe midline of the skull and to the infraorbital side were
side was dominant in the Turkish society (Eretal, 2008). measured respectively. Also, the distance between the SOF
and the sagittal planes passing along infraorbital foramen
The golden ratio, also known as divine ratio, is equélOF) was measured.
to approximately 1.618. It is believed that this ratio is used
in the design of many things in the universe in terms ¢
aesthetics and consistency. This aesthetic ratio is also s
in many structures in the human body; for example betwe
the length and width of the human face, between the sum
the width and the height of the two central incisor teet!
between the length of the first two phalanx and the length
fingers and between the structures forming the lun
(Prasanth, 2012). In the study carried out by 1'kiz (1999)
Byzantine skulls, the variations of the SOF/N and i
relationship with the intraorbital foramen were investigatel
Based on this study and considering the demonstration
presence of the golden ratio in many anatomic structure
the question of whether there was a relationship betwe
the location of the supraorbital foramen and the golden rat
which is the subject of the present study, came to tl
forefront. In the present study, the data on the morphomet
measurements of the SOF/N in the skulls belonging to tl
people who lived in the modern era and the Byzantine era i
the same region were compared and the similarity betweliy. 1. Parameters (six, A-G) used in the morphological
the location of the SOF/N and the golden ratio was examineédgasurements on each side of the skulls.

Table |. Parameters used and its definition for the morphological measurements in the skulls.

Distances are measured to infraorbital foramen

Distances between the sagittal planes passing through medial and lateral side of the orbit.
Distances from the SOF/N to the sagittal plane passing through lateral side of the orbit.
Distances from the SOF/N to the midsagittale plane of the cranium

Distances from the SOF/N to the sagittal plane passing through medial side of the orbit.
Distances from the SOF/N to the inferior side of the orbit.

Distances between the sagittal planes passing through SOF/N and IOF

Qmgo Qw»
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The golden ratio was sought in i) the
i X . W =N O AN O —~x0O XNt T AT N
distance between the sagittal planes passingalong aS SA3 LSS RELJIZEST 2RISR
the lateral and medial sides of the orbit and the cCeeeeeeeeeeeeeee e e
distance from the SOF to the sagittal plane passing
along the lateral side of the orbit (A/B), ii) the B ITESLEIZ2ITTITLe IR aEER
distance from the SOF to the sagittal planepassing @2 23 3I TS5 2233y 0gey
along the midline of the skull and the distance from NmaOoOo AN~ —0— 0000 0000
the SOF to the sagittal plane passing along the l3;
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plane passing along the medial side of the orbg oS *02 B YA o0
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the left sides and the two historical periods; the; § 2T Z2TNOE RS0 NS S
resulting ratios were evaluated statistically in term& R R R R g o
of their relation with the golden ratio. Parameters$
were measured digitally from digital photographs; T A2 RaTIBETIIEERNEBRYY
. . ) Q—‘\OMONNO\NMI\l\ﬁ'OOMOO\l\Mﬁ—'
using Scion Image Software (ver.4.0.3.2). 2 722222 zxILQTSEERRes
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Statistical Method: The statistical analyses of the
study were carried out with SPSS 19.0. The& R T R R R - R
descriptive statistics of the continuous variables irg § FREIIF;RXFTTEIEISIETRao o
the study were demonstrated with mediang A TR AER A —dmal ===~
minimum, maximum, average values and standart| |
deviation. The normality was assessed using thg s TR0 T 0N o on = 0 oo
P . N e S g N T t ey o 0on 0 ¥
ShapiroWilk test. The consistency of theS B S S22 T NS F i —a — =
measurements with the golden ratio was evaluated
. . . P @
with the Wilcoxon single sample test and “Bland-S
" . Cl 229 -2 ¥t o~ = OO A ®
Altman” method. In the comparison of two S E22al o lataant o ang =
i . n EMv—Av—A[\N'—N,_"_‘l\NO'—*ﬁOv—iv—iv—iOv—t
independent groups, Mann Whitney U andg
independent sample t tests were used. The preserge
of a difference between the right and left sides| SR EES S 0 E8R 8IS I2ILSR22 |7
; ; Bt Bl AR o xPIocndwwdSarx |O
measurements was checked using paired sample§t 82 nS a8 x = IS8 E2AXT G | F
test. Among all statistical comparisons within the® >
study, the ones where the p value remained undg s
0.05 were considered to be statistically S|gn|f|cant§ s 2o m % cmao %
Q m O Q (OO a0 [OR®}
£ =228 2588959283997 g
|_
RESULTS
The descriptive statistical data regarding There was a significant difference only between RA (A

the SOF measurements on the bare skulls parameter being the right side) and RB (B parameter being the left
belonging to the late Byzantine era and the modern side) values between the two groups. The mentioned parameters
era, median, minimum, maximum, average and were higher in the bone samples from the Byzantine era and the
standard deviation values are given on Table Il.  difference was statistically significant (p= 0.028 and p=0.031). No
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other statistically significant difference was found betweegroup. It was determined that there was a significant

the two groups when other measurement parameters weifference among C/D, C/B, B/D ratios among the ratios

evaluated (p >0.05). obtained from both sides (right and left) and the golden

ratio (p <0.05) while the difference between A/B ratio and

As there was not a significant difference betweegolden ratio was not statistically significant for the right

the samples from the Byzantine era and the modern arrad the left side (p >0.05). This indicates that A/B ratio is

(except for A and B samples), the right - left sidsimilar to the golden ratio both on the right and the left

evaluations were carried out by examining all the skuliEde and there is no significant difference between them

used in the study as one group. E and G parameters w@iable IV and Fig. 2, Bland-Altman method).

higher on the right in comparison to the left and the

difference was statistically significant (p <0.05). When

the other parameters were evaluated according to locat@iSCUSSION

on the body, there was no statistically significant

difference found between the right and the left sides (p

>0.05). In this case, it can be said that the measurement Detailed anatomy of the forehead area, its vascular

values obtained from the right and the left sides were sieurishment and variations are important in forehead flap

milar and this situation can be evaluated in favor gdfrocedures administered by reconstructive surgeons and

symmetry. in upper eyelid lift surgeries performed by orbitomaxillary

surgeons (Kleintjest al, 2007; Chavan & Shende, 2013).

With regards to the relation between the golden ratBupraorbital artery is the branch sprout from ophthalmic

and the aforementioned ratios, the following can be saigrtery while it is progressing forward from the medial of

As no significant difference was found among the samplése optic nerve and goes upwards from the medial of the

from the modern era (except for A and B parameters), alliperior rectus muscle and then, joins supraorbital nerve

skulls included in the study were evaluated as a singbetween the elevating muscle of upper eyelid (levator

Table Ill. Comparison of the values and ratios obtained from the right and the left sides.
Sa_ Sol
Median Min. Max. Mean SD Median Min. Max. Mean SD P
34.2091 30.21 40.34 34.2713 2.47802 33.3665 29.03 39.23 33.6155 2.34747 0.134
21.8786 14.27 26.94 21.9849 3.33406 21.0190 16.19 26.52 21.5637 2.36421 0.631
23.6947 16.95 32.26 23.3563 3.41027 23.9671 15.32 27.77 23.6995 2.44912 0.364
12.2752 6.69 21.56 12.4061 3.44913 12.2527 7.28 15.83 12,1219  2.15069 0.615
32.4551 23.74 38.52 32.4063 3.79350 33.9400 23.48 37.50  33.3122 3.31535 0.019
4.6198 0.08 7.43 4.1363 2.01252 2.6289 0.02 6.22 2.5475 1.60978 0.011
/B 1.5459 1.25 2.50 1.5931 0.26714 1.5748 1.30 1.84 1.5708 0.14470 0.650
C/D 1.8672 1.47 2.87 1.9607 0.34317 1.9579 1.46 247 1.9935 0.26593 0.466
C/B 1.0422 0.71 2.26 1.1028 0.32361 1.1084 0.62 1.46 1.1134 0.17495 0.830
B/D 1.7979 0.66 3.96 1.9620 0.77235 1.7178 1.18 3.38 1.8584 0.50184 0.534

Paired samples t test. The ratios between the measured distances belonging to both periods, the statistical compa@#dn©@fBy/B/D ratios with
the golden ratio are given on Table IV and Figure 2 (Bland-Altman).

>Qmoawr

Table IV. The relation between the ratios obtained regarding the supraorbital foramen and the golden ratio.

Median Minimum Maximum Mean SD Altin Oran P
RA/B 1.5459 1.25 2.50 1.5931 0.26714 1.618 0.154
RC/D 1.8672 1.47 2.87 1.9607 0.34317 1.618 <0.001
RC/B 1.0422 0.71 2.26 1.1028 0.32361 1.618 <0.001
RB/D 1.7979 0.66 3.96 1.9620 0.77235 1.618 0.027
LA/B 1.5748 1.30 1.84 1.5708 0.14470 1.618 0.052
LC/D 1.9579 1.46 2.47 1.9935 0.26593 1.618 <0.001
LC/B 1.1084 0.62 1.46 1.1134 0.17495 1.618 <0.001
LB/D 1.7178 1.18 3.38 1.8584 0.50184 1.618 0.016

One-sample Wilcoxon Signed Rank Test.
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Fig. 2. Distribution graphs of ratio values against golden ratio (Bland and Altman).

palpebra superior) and orbit, goes straight and passes albetpnging to the Byzantine era and it was concluded that
SOF/N. It has two sub branches named superficial and dekp supraorbital foramen was seen as a foramen by 20.0 %
branches. It is responsible for nourishing the upper eyelioh the right and 12.5 % on the left and as a notch by 73.3
frontal bone and frontal sinus. Detailed anatomi@o on the right and 85.4 % on the left (with the name ‘inci-
characteristics of the SOF/N and the variations of itura supraorbitalis’). In the same study, it was found that
morphometric values in different populations should biwas seen both as a foramen and a notch by 6.7 % on the
known well and comprehensively. right and 2.1 % on the left and there was no orbita without
incisura or supraorbital foramen. The skulls showing
The variations of the foramen supraorbitalis wereariations both in the shape of a foramen andteh were
evaluated before in the study by Ikiz on bare skullsot taken within the scope of the present study.
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In the study by Mishrat al (2013) carried out itndia, it 32.99:2.81 mm for the right and the left respectively in
was reported that the frequency of occurrence of thke skulls belonging to the Byzantine era and 38119
supraorbital notch in the shape of foramen was 28.57-28.4dd 33.322.06 mm respectively in those belonging to the
% on the right and the left respectively in men while it wasiodern era. That there is no significant difference between
50.94-45.28 % in women. It is seen that the frequency tife right and the left sides for both historical periods in
the occurrence in shape of foramen can be considered edhake results was considered as agratidication that the

for the right ad the left sides both in men and women. Thcations of the SOF/Ns in the skulls were symmetrical.
ratio was found to be 26.60 % on the right and 13.30 % on

the left in the skulls belonging to the Byzantine era while it When the ratios between the SOF/N and the relevant
was 14.30 % on the right and 9.52 % on the left in thmeasured distances were examined in the present study, it
skulls belonging to the modern era. The frequency efas determined that A/B, C/D, C/B, B/D ratios were
occurrence in the shape of foramen is more on the righ64t0.26 mm, 1.860.34 mm, 1.0£0.32 mm, 1.790.77

side both in the Byzantine and the modern era. Thism respectively for the right side and 1#B714 mm,
similarity leads to the assumption that two societies living.95:0.26 mm, 1.180.17 mm, 1.720.50 mm for the left

in different historical periods in the same region did natide (Table 1V). When these ratios were compared to the
change a lot in time and in fact they complement orgolden ratio, it was seen that there was not a significant
another. Tomaszewsla al, studied the frequency of the difference between A/B ratio and the golden ratio in the right
occurrence of supraorbital foramen in the skulls of thend the left sides (p>0.05) while there was a significant
people who lived in three different climatic zones in Polandifference (p <0.05) between the other 3 ratios and the golden
and reported the ratio to be 35.4 % for the zone with a calatio. This indicates that the distance between the sagittal
climate, 18.8 % for zones with a hot climate and 19.9 @anes passing along the lateral and medial sides of the orbit
for the zones with a temperate climate. In 2014, llayperuraad the ratio of the distance from the SOF/N to the external
et al, found the frequency of the occurrence of supraorbitatbital wall are consistent the golden ratio. In the present
foramen in the skulls in Sri Lanka to be 35.19 %. In thstudy, the distance between SOF/N and the planes passing
study carried out by Woet al. (2013) in Korea on 3D-CT along the IOF was checked (G parameter). The average value
images, the frequency of the occurrence of singlaf the G parameter was found to be 579 and 1.361.71
supraorbital foramen was found to be 37 % and 42.3 % farm respectively for the right and the left sides in the skulls
the right and the left sides respectively. In the present stutiglonging to the Byzantine era while it was found to be
the average distance between SOF/N and the sagittal pl@nat2.04 and 2.641.50 mm for those belonging to the
passing along the midline of the skull was found to bmodern era. When the average values of the G parameter
24.55:2.79 and 21.5%#2.44 mm on the right and the left belonging to both historical periods (Byzantine and Modern
side respectively in the skulls from the Byzantine era whikociety) were compared, no significant difference was found.
itwas 21.043.30 and 20.962.37 mm respectively in those However, when all the data about the skulls were brought
from the modern era. When the two groups are evaluatedether, the average G value between the right and left sides
together, 23.688.41 and 23.982.44 mm were found for was found to be 4.6R.01 and 2.621.50 mm and it was

the right and the left sides respectively. A statisticallgtatistically demonstrated that there was a significant
significant difference was not found neither in the samplekfference between the two sides (p= 0.001). This indicates
from the modern era not in those from the Byzantine erdat these two foramens are further from each other on the
between the right and the left sides. As a result, it waght in the people from both the Byzantine era and the
interpreted that supraorbital notches/foramens showetbdern era, considering the locations of the SOF/Ns and
symmetry in the skulls, for both historical periods. Vébo IOFs on the sagittal plane. For both historical periods, the
al., determined the distance between the SOF/N and nasaistance from the SOF/N to the midline of the skull showed
in the 3D-CT images to be 275810 and 26.843.94 for symmetry and thus, it can be concluded that IOF's are closer
the right and the left side respectively, for the total of th® the midline of the skull on the right side.

women and men skulls. In the study carried out by Turhan-

Haktanir et al. (2008) on multidetector computed

tomography images, the distance between the SOF/N &d@NCLUSION

the midline was found to be 328K0 and 29.160.9 mm

for the right and the left respectively in men and 26086

and 24.660.7 mm in women and 29.86.1 and 27.065.2 It can be thought that there being no statistically
mm in total. In the present study, the average distansignificant difference between the ratio of the distance from
between the SOF/N and the sagittal plane passing alahg SOF to the sagittal passing along the lateral side of the
the lateral orbital wall was found to be 34t2151 and orbit and the golden ratio in both right and the left sides can
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be associated with the distribution of nerves and arteriasd treating neuralgia. The distances from the SOF/N to the
rather than the aesthetical look as this structure remain@édial and lateral sides of the orbit and the midline of the
hidden under the soft tissue. The location, shape, size atdll have a wide spectrum and vary considerably from

number of supraorbital foramen/notch varies among thgerson to person. For this reason, individual patient-based
populations. In the present study, it was demonstrated thactices may not contribute to determining the average
the locations were in accordance with the golden ratio iralues of the distances. Thus, knowing the ratio of the
terms of certain parameters in the populations examineatistance from SOF/N to different anatomic landmarks for

The course and variations of nerves and veins are vesyery individual and its relation between with the golden

important in upper eyelid lift surgeries, in forehead flapatio may help in attempts to ensure pain control besides
procedures, for avoiding complications and tissue rejectidrelping orbitomaxillary, plastic and reconstructive surgeons
and performing local anesthesia successfully and controllinigtermine the location of SOF/N.

BAKIRCI, S.; KAFA, I. M.; COSKUN, I.; BUYUKUYSAL, M. C. & BARUT, C. Comparacion de la relacion entre la proporcion
aurea y las caracteristicas anatémicas del foramen supraorbitario en craneos de la época Bizantina y la ed&t.rdoarghol.,
34(2)671-678, 2016.

RESUMEN: El objetivo fue determinar la frecuencia del foramen y incisura supraorbitaria (FSO/E) en craneos de individuos de
la era moderna y aquellos de la era bizantina, para determinar la simetria y asimetria entre las dos mitades de créaieelzs, median
medicion de la distancia lineal a varios puntos de referencia, para comprobar la coherencia entre la ubicacion del &i3@¢ipta pr
aurea, a través del calculo de la relacion entre las distancias lineales. Ademas, se evaluaron las diferencias engreléogeniades
historicos. En el estudio, se determiné que la frecuencia registrada de la incisura supraorbitaria en los craneos dzalatiépdoa b
del 26,60% en el lado derecho y 13,30 % en el izquierdo; mientras que en craneos humanos modernos fue de 14,30% emel lado dere
y 9,52 % en el izquierdo. En los craneos pertenecientes a la época bizantina, la distancia media entre FSO/E y ellejmsayiial a
la pared lateral de la orbita fue de 34,851 mm y 32,992,81 mm, a la derecha e izquierda, respectivamente; mientras que en craneos
de la era moderna fue de 332419 mm y 33,382,06 mm, a la derecha e izquierda, respectivamente. La distancia media entre la FSO/
E y el plano sagital que pasa a lo largo de la linea mediana del craneo, en los craneos de la época bizantina, R der2d, $5
21,5#2,44 mm a la derecha e izquierda, respectivamente; mientras que fuet®e30,0dm y 20,962,37 mm en los craneos de la era
moderna. La distancia media entre la FSO/E y el plano sagital que pasa a lo largo de la pared medial de la 6rbita, @ los crane
pertenecientes a la época bizantina fue de 23,88 mm y 23,843,20 mm, a la derecha e izquierda, respectivamente; mientras que en
los craneos pertenecientes a la era moderna fue det2223nm y 23,9¥%1,93 mm, a la derecha e izquierda, respectivamente. Se
determind que el valor medio de la distancia entre los planos sagitales a lo largo de los margenes lateral y media gldda 6rbit
proporciones entre la distancia desde FSO/E al plano sagital a lo largo del lado lateral de la érbita fuereh 2l rh#7/ 1,680,08,
respectivamente, en los craneos pertenecientes a la época bizantina y la era moderna. No encontramos diferencias srgreficativas
esta relacién y la proporcion aurea. El valor medio de las relaciones entre la distancia de la FSO/E al plano a |dileegontsiana
del craneo y la distancia de la FSO/E al plano sagital a lo largo de la pared lateral de la 6rbita fuerc@,26 Ma8y 1,040,36 mm,
respectivamente, en los craneos pertenecientes a la era bizantina y la era moderna. No se encontr6 una diferenciasigeiéstdiva
relacion y la proporcién aurea en ambos periodos histéricos (la sociedad moderna 'y el periodo bizantino tardio) (p <0/005). La
racion de caracteristicas anatémicas relevantes para el FSO/E son importantes para los antropélogospuaiacideamocintegro de
calculos proporcionales con respecto a los valores morfométricos, mientras que para los cirujanos reconstructivos g les exquicina
forense es importante su ubicacion.

PALABRAS CLAVE: Foramen supraorbitario; Incisura supraorbitaria; Proporcién aurea; Era bizantina; Hueso frontal.
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