Int. J. Morphol.,
38(4)914-918, 2020.

Correlation Analysis of Infraorbital Foramen
with Related Anatomical Structures

Analisis de Correlacion del Foramen Infraorbitario con Estructuras Anatémicas Relacionadas

Nazli Gulriz Ceri! & Eda Duygu Ipek*

CERI, N. G. & IPEK, E. D. Correlation analysis of infraorbital foramen with related anatomical structutes. Morphol., 38(4p14-
918, 2020.

SUMMARY: The anatomical localization of foramen infraorbitale (FOI) and its relationship with ambient structures are of great
importance for clinicians and surgeons. This study was performed on seventy five skulls, and the distance between F@hto import
anatomical formations, angular position of the zygomatic bone and the relationship between these parameters were im/bstigated o
sides. The distance of FOI to margo infraorbitalis (M), apertura piriformis (AP) and spina nasalis anterior (SNA), upeggHace
(UH) and upper face width (UW) were measured. Zygomatic bone triangle angles (SA, PA, 1A) and porion-nasion-spina nasalis anter
angle (PNS) were measured from lateral view of the skull. While there was no significant difference between right andrieftemeas
except for PA (p=0.03), the distance from FOI to Ml is showed a very high degree positive correlation between the rigtitlasdttes
distance from the FOI to AP was weak correlated only right side.
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INTRODUCTION

Foramen infraorbitale (FOI) is located approximatelyharmacological treatment (llayperuetaal, 2010; Singh;
1 cm below the margo infraorbitalis on the anterior aspekarpagam & Thenmozhi; Tewaat al). Accurate knowledge
of the maxillary bone in midface (Singh, 2011, Elsedth of FOI localization provides risk free treatment of zygomatic
al., 2013; Varshney & Sharma, 2013; Singfhal, 2015; bone fractures (Srinishet al) and is also important in
Nanayakkarat al, 2016; Saheb, 2017; Tewatial, 2018), midface augmentation surgery using malar, submalar,
infraorbital nerve and vessels that come from sulcysaranasal implants (Raschiteal., 2013). Infraorbital nerve
infraorbitalis and canalis infraorbitalis in orbita floor,block forms the basis of pain management in cleft lip surgery
respectively, passes through it (Rajeswedrial., 2016; (Varshney & Sharma) and provides excellent analgesia to
Srinisheet al, 2018; Tewaret al). Infraorbital nerve divided perform biopsies, scar revisions, simple lacerations,
into four branches which sensorial innervate the midfagamaxillofacial procedures, as well as various endoscopic and
region; lower eyelid, superior lip, ala of the nose, cheekpsmetic cutaneous procedures (Sleial).
labial gum, upper jaw teeth and gingiva (Singh; Ska#.,
2012; Singhet al.; Karpagam & Thenmozhi, 2016; Structures surrounding the FOI such as malar
Veeramuthtet al, 2016; Ananyat al, 2019). prominence of the zygomatic bone, proximity to the orbita,
disturb the clinician when anesthetizing. It is reported that
Infraorbital nerve anesthesia is commonly used identists do not prefer FOI anesthesia because they are afraid
various surgical operations including midface region anef damaging the patient's eye (Tevedral). latrogenic injury
paranasal sinus surgery (Bjelakoeical, 2017; Anany&t  of the infraorbital neurovascular bundle may result in
al.) and FOl is considered an important surgical parametgieeding, hypoesthesia, anesthesia or paraesthesia in the
for external access to the maxillary sinus (Martins-Jigtior innervated areas (Bjelakovét al). In one study, it has been
al., 2017) and is used as an acupuncture point in the treatmeported that 23 % of patients who have undergone malar
of trigeminal neuralgia that does not respond timplant surgery, suffer from dysthesis (Rascbkal).
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The zygomatic bone is found in the lateral part of In this study, three parameters were measured
the skull and plays an important role in facial asymmetmpnorphometrically on both sides; vertical distance from
and formation of the characteristic features of the midfatke center of FOI to margo infraorbitalis (FOI_MI), the
region along with the maxilla (Wu & Bréuer, 1993). Thehorizontal distance from the center of FOI to apertura
inclination of the zygomatic bone against the Frankfugiriformis (FOI_AP) and the distance from the center of
horizontal plane is one of the racial diagnostic features FOI to spina nasalis anterior (FOI_SNA). Upper face
the anthropological characterization of the individual. It ieight (FH); the distance from the root of the nose (nasion)
reported that Caucasoid and Negroid skulls have recededhe base of the nose (subnasion) and upper face width
zygomas whereas Mongoloids have a projecting zygom@sW) is the maximal distance between the most lateral
(Durbar, 2014). Therefore, the angle of inclination of thpoints of the zygomatic arches, were measured shown in
zygomatic bone is higher in Mongoloids.Figures 1 and 2.

Zygomaticomaxillary suture is also used in race
identification in forensic medicine (Sholts & Warmlander
2012).

Detailed knowledge of the precise anatomical location ai
the possible variations of the FOI is fundamental to ensu
safe and successful regional anaesthesia and to avoid
risk of damaging the neurovascular bundle (llayperatma
al.; Shaiket al; Gnanagurudasaat al, 2014; Singlet al).
Furthermore, the FOI position helps to identify the
infraorbital plexus region, which is believed to be a ris
site during plastic surgery (Singh; Veeramu#tual ;
Ananyaet al). To ascertain its precise location, variou:
soft tissue and bone landmarks have been utilized in seve
studies and the results showed a wide variation (Elias
al., 2004; llayperumat al.; Panickeret al., 2016;
Veeramuthiet al; Ananyaet al). Zygomatic bone may be Fig. 1. FOI_MI; the distance of infraorbital foramen to margo
related to these variations which is responsible fdrpfraorb.italisZ FOI_AP; the distar)ce ofinfra_orbital fqramen to aper-
asymmetry of the midface region and shows differefifra p|r|form|s, FOI._SNA; the distance of_lnfraorbltal foramen to
morphological features between races and even within hfyna nasalis anterior, FW; upper face width..

same race.

The aim of the present study was to investigate 1
relationship between localization of infraorbital forame
and surrounding structures and angular evaluation
zygomatic bone position.

MATERIAL AND METHOD

This study was carried out on seventy five adult sku
of unknown sex and age obtained from the anatol
department laboratory of Aydin Adnan Menderes Universi
Faculty of Medicine. The inclusion criteria of the study w:
determined as the absence of structural or acquired defor
and variations in the skulls. The skulls were placed ONedy 2. ABC triangle; zygomatic bone triangle; The upper edge of
standard plane anq phqtographed fro.m the nqrma faCIqJ'llg zygomatic bone triangle forms the horizontal Frankfurt plane,
and norma lateralis using a professional digital camepys: porion-nasion-spina nasalis anterior angle, SA,; tilt of the

(Nikon® - modelD5300) set for automatic capture whickygomatig bone also the superior angle of the triangle, PA; poste-
was placed on a tripod. Then measurements were realized angle of the triangle, IA; inferior angle of the triangle, FH;

on the images using Ima@epoftware, version 1.47. upper face height.

-
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In addition, the relationship between infraorbital fo- The correlation of these parameters with each other,
ramen localization and zygomatic bone, which plays aand whether there was a meaningful difference between the
important role in the anthropological characterization of theéght and left sides was evaluated. Firstly, the normality of
midface, was investigated. The angle between the poridhe data was evaluated by the Kolmogorov-Smirnov test.
nasion-spina nasalis anterior (PNS) and the tilt angle of tRaired t test was used to compare the parameters between
zygomatic bone against the Frankfurt horizontal plan (SAjdes and the correlation for each measurements determined
were measured on both sides. As shown in Figure 2, thg Pearson's correlation test.
lower end of the line passing through the upper and lower
points of zygomaticomaxillary suture was combined with
the Frankfurt horizontal plan at the porion to form th&ESULTS
zygomatic bone triangle and the posterior (PA) and inferior
(IA) angle of the triangle was recorded.

Atotal of seventy five skulls were used for this study,
Table I. Average values of measured parameters. All parametdfde average values of the measured parameters are shown

are presented as mm. ss; standard deviation. in Table 1.
Meanztss . N .

FH 50.98 + 3.57 According to t test results, no significant difference
W 13408 + 4.62 was found between right and left measurements of any

Left Right parameters (p>0.05) except for the PA (p=0.03).
FOI Ml 6.32+15 6.75+ 1.54
FOI_AP 17.9+ 245 1823+ 1.8 While the FOI_MI distance on both sides showed a
EOl SNA 33.88 + 3,36 32.98+ 2.48 high positive correlation, only a weak positive correlation
PNS 86.07 + 5,48 88.12+5.23 was found between the FOI and AP on the right side (Table
SA 60.33 + 6,89 61.34+ 6.04 I1). As shown in Table Ill, only a weak positive correlation
PA 16.61 + 2,64 15.65+ 2.19 was found between FOI and PA on both sides.
1A 103.04 £ 7,44 105.03+ 6.89

Table Il. Correlation analysis of IOF on both sides, Pearson’s correlation coefficient (Sig. two tailed); r, r<0,2 very
weak correlation, r=0,2-0,4 weak correlation (*), r=0,4-0,6 moderate correlation (**), r=0,6-0,8 high correlation (***),
r>0,8 very high degree correlation (****),r; right side, I; left side.

FOI Mir FOl AP FOl SNAr FOI Ml FOI APl FOl SNAI
FOI Mir 1 0.27* 0.07 0.84**** 0.18 0.009
FOI_Apr 0.27* 1 0.62*** 0.22 0.64*** 0.49**
FOI SNAr 0.07 0.62*** 1 01 0.21* 0.8****
FOI Mil 0.84**** 0.22 0.1 1 0.18 0.03
FOI_Apl 0.18 0,64** 0.21* 0,18 1 0.43**
FOI SNAI 0.09 0.49** 0.8**** 0.03 0.43** 1

Table 1. Correlation analysis of FOI with surrounding structures, Pearson’s correlation coefficient (Sig. two tailed® vemx<0
weak correlation, r=0,2-0,4 weak correlation (*), r=0,4-0,6 moderate correlation (**), r=0,6-0,8 high correlation (***yer0,8
high degree correlation (****), r; right side, [; left side.

FOI MIr  FOI_APr  FOI SNAr  FOI MIl  FOI_API  FOI SNAI FH FW
FH 0.11 0.32* 0.45% 0.12 0.18 0.3% 1 0.45%*
FW 0.05 0.14 0.47%* 0.08 0.1 0.37* 0.45%* 1
SAr 0.14 0.1 0.08 0.15 0.12 0.07 0.02 -0.26%
SAl 0.11 0.12 0.04 0.13 0.1 0.06 0.11 0.18
IAr 0.18 0.14 0.1 0.16 0.13 0.12 0.06 -0.26*
1Al 0.1 0.16 0.11 0.1 0.18 0.04 0.04 -0.28*
PAr 0.2* 0.1 0.29* 0.27* 0.14 0.07 0.5%* 0.44%*
PAl 0.34* 0.42%* 0.12 0.37* 0.13 0.1 0.18 0.42%*
PNSr 0.14 0.11 0.18 0.12 0.1 0.16 0.45%*  .0.28*
PNSI 0.1 0.13 0.15 0.1 0.12 0.15 0.16 0.02
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DISCUSSION of midface skeletal architecture. Also Richtsmeier (2015),
reported that the zygomatic bone was resistant to severe
changes in the structure of the midface bones, and facial

Many researches have been carried out to determiaealysis of people with craniocinocytosis results of fibroblast
the exact location of the FOI by considering its relationshigrowth factor receptors mutation, showed that the zygomatic
with the surrounding structures and the results show witbene was less affected than the other midface bones. The
variation between the gender and populations. results of our study support these findings because of FOI,

which is a clinically important landmark of the midface

In our study, mean distance FOI_MI was &B% region, does not correlate with zygomatic bone.

mm on the right side ranging from 3.43 mm to 12.46 mm

and 6.7%1.54 on the left side ranging from 3.4 mm to 12.86

mm. Singhet al similarly reported that the FOI_MI distanceCONCLUSION

was distributed over a wide range of 3.5 to 10.4 mm on the

right side and 3.7 to 10.3 mm on the left side. Our mean

values are close to the Eliasal, Elsheikhet al (2013), Until today, various bone and soft tissue landmarks

Panickeret al, Singhet al, Saheb, Martins-Juniat al, were researched in order to estimate the precise location of

Tewari et al, Singh, Ananyat al and llayperumat al. the IOF. Significant variations are noted in the literature

were found FOI_MI values close to 1 cm. Veeramuwghu investigating the distance of the IOF to the surrounding

al., Shaiket al, Varshney & Sharma, Gnanagurudastal.  structures. IOF and environmental structures of the

FOI_MI values were slightly higher than our results. Wanatomical relationships, correlations are evaluated in the

did not find a significant difference between right and lefiterature is very important in estimating the exact location

FOI_MI measurements, but Varshney & Sharma, Martinef the 10F.

Junioret al and Tewaret al found difference right and left

sides. Gnanagurudasanal found difference right and left We believe that the results of our study will allow

side only male while llayperumet al found a difference clinicians to make preoperative planning and to develop

between male and female on both sides. Our FOI_SNA aadatomical landmarks by considering IOF’s relationships

FOI_AP mean value was 338836, 17.22.45 mm on with environmental structures. In this manner our results

the right side and 32.92,48, 18.231,8 mm on the left side, will contribute to the literature.

respectively. Tewaret al found significant differences in

FOI_AP between right and left side. We did not find any

significant difference between the right and IefCERI, N. G. & IPEK, E. D. Analisis de correlacion del foramen

measurements of any parameters except PAr and PAI. It daiifaorbitario con estructuras anatémicas relacionadias. J.

be predicted that PAr showed moderate correlation with Forphol., 38(4)914-918, 2020.

and FW, while PAlI showed moderate correlation with only

FW. Also, PA showed weak correlation with FOI_MI on both RESUMEN: La localizacion anatémica del foramen

sides perhaps depending on the height of the upper faceinfraorbitario (FIO) y su relacion con las estructuras adyacentes
son de gran importancia para los médicos y cirujanos. Este estu-

gio se realiz en setenta y cinco craneos, y se investigo la distan-

We found a very high correlation between right anma entre FIO a formaciones anatomicas importantes, la posicion
left FOI_MI measurements (r=0.84), similar to Martins- P »ap

L. _ . ~ angular del hueso cigomatico y la relacion entre estos parametros
Junioret al, (r—0.8)_ and Singh (r—_O.76)._AIso FOLMIwasg "3 mpos lados. Se midi6 la distancia de FIO al margen
weak correlated with FOI_APr (r=0.27) in our study Whilggaqrpitario (MI), apertura piriforme (AP) y espina nasal ante-

Singh reported a moderate correlation on the left side (r=0.p) (ENA), altura superior de la cara (AC) y ancho superior de la

In addition, Singh found the FOI_MIr to be weakly correlatedara (AC). Los angulos del triangulo 6seo cigomatico y el angulo

with the FOI_API in contrast to our study. Similar to oulnterior porion-nasion-epina nasal se midieron desde la vista la-

study, Singh found a moderate correlation between the rigbtal del craneo. Si bien no hubo una diferencia significativa entre

and left FOI_AP, whereas the FOI_MIr correlated weaklia medicion derecha e izquierda, a excepcion AP (p = 0,03), la

with FOI_API (r=0.37) in contrast to our study. distancia de FIP a MI mostr6 una correlacion positiva de alto gra-
do entre los lados derecho e izquierdo, la distancia de FIO a AP

Contrary to our expectations, there was no correlatidhe débil correlacionado solo en el lado derecho.

zygomatic bone triangle angles and PNS between the )

measurements which are indicating the localization of FOI. ~ PALABRAS ~ CLAVE: Craneo; Foramen

Heuzéet al (2016) state that maxilla and premaxilla ardnfraorbitario; Morfometria; Cara; Nervio infraorbitario;

more important than the zygomatic bone in the developmefftSCs infraorbitarios.
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