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A B S T R A C T

Introduction: Zygomaticofacial foramen (ZFF) is present on the lateral surface of zygomatic bone.

Zygomaticofacial nerve passes through it. The knowledge of incidence and location of ZFF has surgical

importance.

Materials and methods: Seventy dry human skulls of indeterminate age and gender were studied for

location, incidence and variations pertaining to zygomaticofacial foramen (ZFF). Region-wise incidence

of ZFF was noted by dividing the lateral surface of zygoma into four (A, B, C & D) regions. The frequency of

number of foramina was noted. The distance of ZFF from the orbital margin, frontozygomatic suture and

zygomaticomaxillary suture were measured.

Results: Location wise the incidence of the ZFF was more in the ‘C’ region with frequency of 51.82%

followed by 25.54% and 22.62% in ‘A’ & ‘B’ regions respectively with none in ‘D’ region. The number of

foramina varied from absent to maximum of three. The single foramen was found in 67.14% of skulls.

Frequency of absence of foramen was 18.57%. In 12.14% of skulls two foramina were observed whereas

three foramina were seen in only 2.14% of skulls. The mean distances of the ZFF from frontozygomatic

suture (FZ), zygomaticomaxillary suture (ZMS) and orbital margin in ‘mm’ is 27.4 & 27.29, 20.05 &

19.88 and 8.05 & 7.82 on the right and left side respectively.

Discussion: The study shows variability in the location and incidence of the ZFF which makes it a less

reliable landmark for reference during surgical procedures in the region.

� 2017 Anatomical Society of India. Published by Elsevier, a division of RELX India, Pvt. Ltd. All rights

reserved.
1. Introduction

The zygomatic bone forms the prominence of the cheek. Its
lateral surface shows zygomaticofacial foramen. Often the foramen
is double or it may be occasionally absent. It provides passage to
the zygomaticofacial nerve and vessels. Zygomaticofacial nerve
traverses the inferolateral angle of the orbit, pierces the orbicularis
oculi muscle, exits through the zygomaticofacial foramen.
Zygomaticofacial nerve supplies the skin on the prominence of
the cheek, forms plexus with the zygomatic branches of facial
nerve and palpebral branches of the maxillary nerve. Occasionally
the nerve is absent.1
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The nerve may be injured in periorbital surgeries.2,3 Blind
dissection may tear zygomaticofacial vessels resulting in postop-
erative hematoma.4 Frequent variability in the incidence and
location of zygomaticofacial foramen makes it an unreliable
landmark for surgeries.5 Zygomaticofacial foramen forms an
important anatomical landmark during surgeries as suggested
by others.6 Incidence of the ZFF is used as an anthropological
marker for differentiating between races and populations.2,7

This study was undertaken to know the incidence and location
of zygomaticofacial foramen and measure the distance of ZFF from
the nearby landmarks.

2. Methods

The study was conducted in a medical college located in
Western Maharashtra. Seventy dry adult human skulls of
indeterminate age and gender were studied. In each skull, the
surface of zygomatic bone was divided into four regions by
drawing two lines. The first line drawn running tangential to the
LX India, Pvt. Ltd. All rights reserved.
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Fig. 1. Zygomatic bone was divided into four regions: A, B, C, and D.

[(Fig._3)TD$FIG]

Fig. 3. The distances from the ZFF to the anatomical landmarks. ZFF-FZ, the distance

from the ZFF to the frontozygomatic suture; ZFF-ZMS, the distance from the ZFF to

the lowest point of the zygomaticomaxillary suture; ZFF-OM, the distance from the

ZFF to the closest on the orbital margin.
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lateral margin of the orbit and joining the lowest point on
zygomaticomaxillary suture (ZMS) and frontozygomatic suture
(FZS). The second line was drawn from the angle formed between
the frontal process and the temporal process of zygomatic bone
running tangential to the lowest point on the inferior margin of the
orbit. The incidence of the zygomaticofacial foramen (ZFF) in each
of the four regions i.e. A, B, C and D were noted (Fig. 1). The
frequency of number of foramina was noted (Fig. 2). The distances
of the ZFF to the lowest point of ZMS, to the nearest point on the
FZS and to the closest point on the inferior margin of the orbit were
noted (Fig. 3). These measurements were done bilaterally and
mean and standard deviation were calculated.

3. Results

The region wise distribution of zygomaticofacial foramen was
seen more in the region ‘C’ compared to other three regions
(Table 1).
[(Fig._2)TD$FIG]
Fig. 2. The number of zygomaticofacial foramina (A: No foram
The incidence of zygomaticofacial foramen in the present study
of seventy skulls varied from absent to maximum three in number
(Fig. 2). The single foramen was found in 67.14% (forty-eight on the
right side and forty-six on the left side) of skulls. Frequency of
absence of foramen was 18.57% (twelve on right side and fourteen
on left side). In 12.14% (nine on right side and eight on left side) of
skulls two foramina were observed whereas three foramina were
seen in only 2.14% (one on right side and two on left side) of skulls.

The distances measured from zygomaticofacial foramen to
surrounding landmarks on the right and the left side are shown in
Table 2.

4. Discussion

In the present study, the incidence of ZFF was seventy-one sides
(51.82%) in the region ‘C’ followed by thirty-five sides (25.54%) in
the region ‘A’ & thirty-one sides (22.62%) in the region ‘B’ with none
en. B: One foramen. C: Two foramina. D: Three foramina).



Table 1
Distribution of the foramina according to regions.

Regions Right Left Total

A 15 20 35 (25.54%)

B 19 12 31 (22.62%)

C 35 36 71 (51.82%)

D 0 0 0

The bold value is to highlight that occurrence of the Zygomaticofacial formen was

highest in the ‘C’ region.

Table 2
Measurements of distances from zygomaticofacial foramen to surrounding

landmarks.

Distance between Side Mean (mm)� Std. deviation

ZFF-FZ Right 27.4�3.298

Left 27.29�2.839

ZFF-ZMS Right 20.05�3.086

Left 19.88�3.449

ZFF-OM Right 8.05�2.672

Left 7.82�2.233

ZFF, zygomaticofacial foramen; FZ, frontozygomatic suture; ZMS, zygomaticomax-

illary suture; OM, orbital margin.
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in the region ‘D’. Whereas, the incidence reported by Aksu was one
hundred seven sides (46.9%) in the region ‘C’, sixty-seven sides
(29.4%) in the region ‘A’, fifty-one sides (22.4%) and the region ‘B’
and three sides (1.3%) in the region ‘D’. So, exploring in the region
‘D’ during surgical procedures will be safer compared to other
three regions.5

In the present study, ZFF was absent in twelve skulls on the
right and fourteen skulls on the left side, similar absence of the
foramen was reported by Senthil and Mangal in India and Aksu in
Anatolian skulls study.2,5,8 The single ZFF was seen in forty-eight
and forty-six skulls on the right and the left side respectively in the
present study. The incidence of single ZFF reported by Aksu was
thirty-three and thirty-eight in 80 skulls, by Senthil was forty-six
and fifty-one in 100 skulls and by Ongeti was forty-two and fifty-
two in 104 skulls. The finding of skulls with two ZFF in this study
was seen in nine skulls on the right side and eight skulls on the left
side which was much lesser than reported by Aksu, Senthil and
Ongeti. In the present study, the maximum number of foramina
found was three. Senthil reported maximum four and Aksu
reported five foramina.5,8,9

The orbitozygomatic craniotomy which involves elevation of
the lateral orbital rim and zygomatic arch requires a bone cut
across of zygoma; ZFF in this surgery forms a reliable superficial
landmark, when single, for extending this cut into the lateral edge
of the inferior orbital fissure. The surgeons must be aware of the
anatomic morphometry and variations in the region of ZFF while
performing maxillofacial surgeries or during regional block
anesthesia.10,11

During stabilization of zygomatic fractures and in endoscopic
sub-periosteal facelift operations, the knowledge of location of ZFF
is important. Gupta et al., 2009 suggested the ZFF as a landmark for
orbitozygomatic craniotomy and also during lateral orbitotomy
operations for access to intraorbital soft tissues. Mangal et al.
(2004) suggested that the periorbita should be elevated carefully to
avoid injury to zygomaticofacial nerve coming out of ZFF. The
distances measured from ZFF to surrounding landmarks (Table 2)
will help to locate the ZFF during surgical procedures.2,12,13

5. Conclusion

The variation in the incidence, location and distances from
neighboring landmarks make it less reliable landmark for the
surgeries in the region. The findings in this study will help
surgeons understand the morphometry and variations in the
region of ZFF and will provide a guide to the surgical procedures in
the region.
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