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Radiological Management of the Exiting Points of
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SUMMARY: A preoperative computed tomography scan is useful to determine neurovascular exit points from orbit to supraorbital
region. Determining the structure of exiting points (absence or presence, if present, being in form of foramen or nodctgnistonp
plan the surgical approach. The aim of the study was to provide the radiological data by multi-detector computed tomography for
estimating exiting points of the neurovascular bundles of the supraorbital region whether through foramen or notch injéieiag su
related to side (right/left), sex and age. Computed tomography examinations of 214 (102 male and 112 female) adult gtients, ag
average 44.2 14 years, were evaluated, retrospectively. Presence or absence, number and nature (foramen/notch) of exiting points of
neurovascular bundles were noted in esidh regarding sex and age groups. The distance of foramen/notch to the midline of the face was
recorded. Single notch was seen on the right in 123 and in 134 on the left, single foramen was seen in 62 on the riglonahe iefd
side and double foramen was seen in 13 on the right and in 6 on the left. The absence was seen in 16 on the right defi §i8lenNbe
significant difference was seen on frequency compared between the sexes and age groups. Foramen was seen in 58 dydascuimlateral
39 sides bilaterally. Notch was unilateral in 75 sides and bilateral in 95 sides. It was shown that males had a widbetliganceht
side foramen and left side notch to midline. Age groups did not show a significant difference in terms of side. Absenamamd for
presence made up about 30-40 %ases. Notch was the most common form. Foramen/notch presence was statistically unaffected by the
sex and age factors. In terms of surgery, preoperative assessment of orbital exit points with computed tomography is essential.
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INTRODUCTION

A thorough knowledge of neurovascular exit pointsvhether these nerves come from notch or foramen exit points
from orbit to supraorbital region is essential in determining important during pre-op period (Fallucebal; Janiset
the technique used by the surgeon in maxillofaciahl., 2013; Andersoret al). A preoperative computed
ophthalmologic and plastic surgery (Jasisal, 2008; tomography (CT) scan might be useful in clearing this
Falluccoet al, 2012; Janiet al, 2013). Various forms of sijtuation for the surgeon and it also helps in other ways such
exiting points to supraorbital region have been reported #s choosing the surgical technique used on patient and
the literature. They may be foramen or notch separately glanning the surgical approach. However, there is a limited
two foramina or somgnes foramen and notch together omumber of studies in the literature that deal with preoperative
sometimes absence of foramen and notch, proceeding in € scans on this subject (Turhan-Haktaneal; Wooet al;
upper wall of orbit (Anderseet al, 2001; Chengt al, 2006; Bjelakovicet al, 2016).
Wooet al, 2013; Tubb®t al, 2016; Filipovicet al, 2017).

The aim of this study was to provide the radiological

With the increased supraorbital area nerveata by multi-detector CT for estimating exiting points of the
decompression surgeries in last 10 years such as migraie@irovascular bundles of the supraorbital region (SON/F)
and endoscopic forehead lift surgeries in addition t@hether through foramen or notch in living subjects related to
increased Botox and local anesthetic injections, determiniggle (right/left), sexand age.
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MATERIAL AND METHOD

=

Study population. CT examinations of the maxillofacial
region, performedetween June-December 2015 in the
Radiology Department of the Mersin University, werg
evaluated retrospectively. Consecutive 214 (102 male and
female) adult patients, aged between 18 and 80 years old (
rage 44.2t 14 years), were included in the study. Patient
who had a surgery, fracture or congenital abnormality in t
supraorbital region were excluded from the study. This stug
was approved by institutional ethics committee and performd
according to the 1964 Helsinki Declaration.

R -

CT scan technique CT examinations were performed with
a 64-row multi-detector CT scanner (Aquillon 64, Toshibs :
Medical, Tokyo, Japan). CT parameters for this protocéig. 1. The photo showing the distances from the notch to midline
included slice thickness of 0.5 mm, peak tube voltage &41) and from the foramen to midline (d2). n: nasion, the midline
120 kV and tube current of 50 mA. Reformatted three-dff the face.

mensional CT images were obtained from source images on

a workstation. Evaluation and measurements were perforg}%g

on three-dimensional computed tomography images by SULTS

experienced radiologists in consensus.

Evaluation. Presence or absence, number and nature (forar— nTh? SSSﬁsser:t of fé%ﬁ?ﬁesn(f; sifans; mn';erms 0:1 q
men/notch) of exiting points of neurovascular bundles wefg eSencerabsence status o a €l percentages a

noted in each side regarding sex and age groups. Age gros read according to sex, side and age groups was shown in

consisted of 112 cases aged between 18-45 years and 102 §_Ie I. The various forms of absence and presence of SON/F

_ . e demonstrated in Figure 2. If present, single notch was
ses aged between 46-80 years. The distance of foramen/né’i’&eﬁn on the right in 123 and in 134 on the left, single foramen

to the midline was measured (Fig. 1) and recorded. Nasidfi . . . .
was accepted as the midline reference point for measureme\é\‘t"é‘.S seen in 62 on the right anq In 56 on th.e left suje and
inally, double foramen was seen in 13 on the right and in 6 on

Statistical analysis.To summarize the data obtained, notChth(? left. The absence of SON/F, i.e. the neurovascular structures

foramen, sex, age groups and side categories were expreséggﬁng from their own passage to supraorbital region, was

as number (n) and percentage (%) values. Continuous van§en in 16 on the right and 18 on the left side. No significant
bles such as age and distance from midline were also sho Jllerence was seen when presence frequency was compared
)

with mean and standard deviation values. Student-t test wis
used to compare intergroup parameter differences in age and . .
gender groups. Chi-square test was used to assess them r;hg unggteégllib:rl}atlerazlss::trs Or:ilstol\lﬁ \:V?:;
relationship between categorical variables such as age angmarnized as (30 fe ae, ale) u ateral foramina
foramen. Significance level was set as p<0.05 in a nd 39 (17 female, 22 male) bilateral foramina. Notch was
comparisons unilateral in 75 (35 female, 40 male) and bilateral in 95 (52

female, 43 male) sides.

een the sexes and age groups (p>0.05).

Table I. Numbers and percentages of foramen and notch findings regarding sex, side and age groups.

Female 1=102)  Male (n=112) Total (n=214) ligﬁzfjfs >45 years (n=102) _

Right Left Right Left Right Left Right Left Right Left

n % n % n % n % n % n % n % n % n % n %
Absence 320 3 29 1 1. 1 13 16 74 18 84 1 99 8 71 5 49 10 9
Single foramen 3 26. 2 26. 3 28. 2 25 62 29 56 26. 2 24 3 26. 35 34 26 25
Doubleforamen 5 49 2 2 8 71 4 36 13 61 6 28 1 89 4 36 3 29 2 2
Single notch 6 60. 6 65 5 52. 6 58 12 57. 13 62. 6 S57. 7 62. 59 57. 64 62
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Fig. 2. The photos showing the various forms of exiting points of supraorbital neurovascular bundles: a)
absence of foramen and notch on both sides, b) bilateral foramen, c) bilateral notch, d) foramen on the
left and notch on the right side.

The assessment of foramen/notch midline distantleat males had a wider distance between right side foramen
according to sex and side was presented in Table Il and #red left side notch to midline (p<0.001 and p=0.010). Age
assessment of those according to age groups and side vggoeips did not show a significant difference in terms of side
shown in Table IIl. In comparison with females, it was show(p>0.05).

Table 1. Analysis of the distances from the foramen/notch to midline according to sex and side.

Right side Left side
n Mean+SD (mm) P n Mean £SD (mm) p
d1, female 64 22.6+3.7 0.093 68 23.7+2.8 0.010
d1, male 58 23.7£3.2 64 24.9+2.9
d2, female 30 24.9+3.9 <0.001 28 25.4+3.0 0.155
d2, male 31 29.943.8 27 27.446.3

d1: distance between the notch and the midline, d2: distance between the foramen and the midline, p: significance value.

Table Ill. Analysis of the distances from the foramen/notch to midline according to age groups and

side.
Right side Left side
n Mean+SD (mm) p n Mean £SD (mm) P
d1,1845 years 63 23.6+3.4 0.170 68 24.3+2.38 0.876
d1, >45 years 59 22.7+3.6 64 24.3+3.1
d2,18-45 years 26 27.6+4.5 0.863 68 26.8+43 0.546
d2, >45 years 35 27.4+4.6 64 25.9+5.7

d1: distance between the notch and the midline, d2: distance between the foramen and the midline, p: significance value.
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DISCUSSION respectively. Woet al’s study reported the distances from
the nasion to the foramen/notch were significantly greater
in males. Finally, Bjelakoviet al, reported the distance of

In the study, 3D images obtained by axial and corontile SON/F to the facial midline was 22.52.2 in males
slices with CT were used to assess the orbital exit pointsarid 21.25t2.87 in females.

nerve structures on supraorbital region (foramen/notch or

absence), their differences in terms of side, sex and age  Unilateral/bilateral presence rates of SON/F were

groups and their distance to midline. In the literaturenorefrequent in notch (17.5 % unilateral, 22.5 % bilateral)

although there were studies on anatomical structure of tlaisd foramen was relatively rare (13.6 % unilateral / 9.1 %
area using dry skull (Webstet al, 1986; Guimisburuat bilateral) in the present study. Bjelakowtal's study also

al., 2002), cadaver (Milleet al, 2000; Jani®t al, 2008, reported more frequent unilateral (39.01 %) and bilateral

Jeonget al, 2010; Falluccet al; Konofaoset al, 2013), (34.29 %) SON presence. SOF presence rates were reported

skull and cadaver (Saylaghal, 2003) and clinical (Filipovic as 2.86 % unilateral and 3.81 % bilateral. Moreover, no

et al) models, as suggested by Bjelakostcal, we also significant difference was found between the sides or the sexes.
thought that the most correct discussion method should be

performed using a similar subject and methodology and Different from previous studies, we divided the

therefore, we discussed our study results on previous studi@sameters into 2 separate groups for age factor but it was

that used CT scans and living samples for assessment. statistically shown that age had no effect on those structures
at all. Turhan-Haktanet al’s study reported a single positive
The most common type was found to be single-notdorrelation between the age factor and left supraorbital

(57.5 % in the right / 62.6 % in the left) and single forameforamina, and no other relations with other findings.

(29 % in the right / 26.2 % in the left) in our study. Another

study by Turhan-Haktan&t al (2008), also found similar In terms of surgery, notch can be palpated during

results with single notch (69.4 % in the right / 68.2 % in thphysical examination of supraorbital region for preoperative

left) and single foramen (12.4 % in the right /14.5 % in thassessment but foramen cannot be felt. In addition, in
left) as the most common types. Wetaal's study reported condition of absence also cannot be detected by palpation
the presence status on the right-side notch (39.5 %) and &wene. In our study, absence and foramen presence made up
ramen (37 %), yet it was the opposite on the left side (notabout 30-40 % of all cases. This tells us that in almost in

35.4 %, foramen 42.3 %). The study of Bjelakoeical, every 3 patients, neurovascular bundle damage can be seen

which included 105 subjects reported the most commaluring sub-periosteal interventions. Especially in endoscopic

presentation of supraorbital passage as single SON (73fase lifts and migraine surgeries, preoperative assessment

%). In our study, we found out that foramen/notch presencéorbital exit points of that SON/F is essential for the surgeon

was statistically unaffected by the sex and age factorsim avoiding damage to trigeminal branch endings by

214 cases. increased awareness when getting close to the neurovascular
bundle while working on sub-periosteal plane.

The absence of foramen and notch structures, i.e.
neurovascular bundle exits from own passage was found to
be 7.4 % on the right and 8.4 % on the left side. W@'s E7ER M. S. ELVAN. O GILAN. 1. Y. TURKEGUN. M.-
0/ i : 0/ i _ H y . . y . , LY y .

((:.:I f(l;lthse(yr;?gtﬂ/]é'lnght/o/ thgeo}oem ;Zdl;?)rzznd??géiﬂES_EN, K. & OZGUR, A. Manejo radiolégico de'los puntos d_e _

) S ) . _§allda de los haces neurovasculares de la region supraorbitaria.

showed similarity to our own rqsults. However, Bjelakovig,; ;. Morphol., 35(4)1391-1395, 2017.

et al’s study showed a very high rate of SON/F absence

with 56.19 %. RESUMEN: Una tomografia computarizada preoperatoria
es util para determinar los puntos de salida neurovascular en la

Males had relatively longer distances between lefegion supraorbitaria. Para la planificacion del abordaje quirdrgi-
notch and midline (2442.9 mm) and right-side foramen- c0 €s importante determinar la estructura de los puntos de salida

midline (29.9:3.8) compared to females in our study. Turharf@usencia o presencia en forma de foramen). El objetivo de este
Haktanir et al’s study reported bilateral SupraorbitaleStUdiOfue proporcionar los datos radiolégicos mediante tomografia

foramina and left supraorbital notches to be more Iaterali\zmputarizada de detectores multiples, para estimar los puntos de
P lida de los haces neurovasculares de la region supraorbitaria, ya

Iolca.ted In men. NF’tCheS Were_S|gn|f|qantIy closer to tIﬂ%‘"aea a través del foramen o incisura en sujetos vivos relacionados
midline than foramina on both sides. Distances from SONjn, jado (derecholizquierdo), sexo y edad. Se evaluaron retros-

F to midline were 32.3 and 25.8 mm in the right, and 29gectivamente los exdmenes de tomografia computarizada de 214
and 24.6 mm in left sides, in male and female casasdultos (102 hombres y 112 mujeres), edad 4412 afios. Se
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observé, en cada lado, presencia o ausencia, nimero y naturatezefaos, P.; Soto-Miranda, M. A.; Ver Halen, J. & Fleming, J. C.
(foramen / incisura) de los puntos de salida de los haces Supratrochlear and supraorbital nerves: an anatomical study and
neurovasculares en cuanto a sexo y grupos de edad. Se registro I%S?sli)c:gs?%s '2”(;;‘5 head and neck af@phthal. Plast. Reconstr. Surg.,
dlstanc[a del foramen / incisura al plano mediano de la cara. ﬁﬁ’\ler, T M. R’udkin, G.: Honig, M.: Elahi, M. & Adams, J. Lateral
observo un fpramen ala der?Cha en 123 d? las tomografias y €L ubcutaneous brow lift and interbrow muscle resection: clinical
134 a la izquierda, se observo un foramen simple en 62 a la dere-experience and anatomic studiefast. Reconstr. Surg., 105(8}.20-
chay en 56 en el lado izquierdo y se visualizo foramenes doble enz, 2000.

13 tomografias a la derecha y en 6 a la izquierda. Se observo Saylam, C.; Ozer, M. A.; Ozek, C. & Gurler, T. Anatomical variations of
sencia en 16 casos a la derecha y 18 casos a la izquierda. No exighe frontal and supraorbital transcranial passaljyé€taniofac. Surg.,

ti6 diferencia significativa en la frecuencia comparada entre los 14(1}10-2, 2003.

sexos y los grupos etarios. El foramen se detect6 en 58 lad#§Ps: R. S.; Shoja, M. M. & Loukas, Nsergman'sComprehensive
unilateralmente y en 39 lados bilateralmente. Se demostré que Iosggccﬁllgﬁe;éi;f Human Anatomic VariatioHoboken, Wiley-
hombres tenian una dIStanc_la mayor entre el foramen (_jel lado q&r’han-Hakte;nir, N.; Aycicek, A.; Haktanir, A. & Demir, Y. Variations of
recho y el foramen del lado izquierdo hasta el pno mediano. No S€ g praorbital foramina in living subjects evaluated with multidetector
observo una diferencia significativa en los diferentes grupos etarios computed tomographiead Neck, 30(9)211-5, 2008.

en términos de lado. La ausencia y la presencia de los foramenesster, R. C.; Gaunt, J. M.; Hamdan, U. S.; Fuleihan, N. S_; Giandello, P.
constituian alrededor del 30-40 % de los casos. Los factores deR. & Smith, R. C. Supraorbital and supratrochlear notches and foramina:
sexo y edad no afectaron estadisticamente la presencia del fora2natomical variations and surgical relevaihegyngoscope, 96(311-

men /incisura. En términos de cirugia, la evaluacion preoperatoria ° 1986

de los puntos de salida orbitales con tomografia computarizada/ & S- W-: Lee, H. J.; Nahm, F. S.; Lee, P. B. & Choi, E. J . Anatomic
characteristics of supraorbital foramina in korean using three-dimen-

esencial. sional modelKorean J. Pain, 26(2130-4, 2013.

PALABRAS CLAVE: Region supraorbitaria; Fora-
men; Orificio; Tomografia computarizada; Haz neurovascular.
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