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The anterior ethmoidal artery (AEA) is an important surgical landmark for pro-
cedures involving the anterior cranial fossa. Many variations in the location and
branching pattern of the AEA have been reported throughout the literature. These
anatomical variations are important for surgeons to be familiar with as injury to
the AEA can lead to massive haemorrhage, orbital haematomas, and cerebrospinal
fluid rhinorrhoea. Anatomical landmarks such as the ethmoidal foramen can be
used to identify the location of the AEA, however, it is also important to consider
that the foramen may have variable presentations. If there is ever difficulty with
identification of the AEA, surgeons should pursue a high-resolution computed
tomography to minimise the risk of surgical complications. In this report, we
present a rare case of a variant accessory anterior ethmoidal artery and nerve,
and variations in the ethmoidal foramen found during cadaveric dissection. (Folia
Morphol 2023; 82, 1: 183-186)
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INTRODUCTION

The anterior ethmoidal artery (AEA) is an impor-
tant landmark to identify when performing surgeries
that involve the anterior cranial fossa [3]. Injury to the
AEA may cause the proximal segment to retract into

the orbit resulting in an expanding bleeding within
the intraconal space [9]. While variations have been
reported, the AEA typically branches from the oph-
thalmic artery (OA) lateral to the anterior ethmoidal
foramen in the superomedial interconal space and the
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Figure 1. Normal and accessory ethmoidal arteries and nerves. Note that the anterior ethmoidal artery and nerve (both approximately 0.8 mm
in diameter, arrow) and accessory ethmoidal artery and nerve (both approximately 0.4 mm in diameter, dotted arrow) enter the ethmoidal
cells; A. Superior view of the left globe; B. Magnified oblique view of the left orbit.

anterior ethmoidal nerve branches from the nasocil-
iary nerve [2]. These both exit the orbit through the
anterior ethmoidal foramen [10] and follow a medial
course along the anterior cranial fossa toward the
cribriform plate [5]. Eventually, the AEA reaches the
olfactory fossa and gives off its meningeal artery [16].
Additionally, the posterior ethmoidal artery runs be-
tween the superior oblique and the levator superioris
muscles and supplies the posterior ethmoid cells, the
upper nasal mucosa, and the meninges of the anterior
cranial fossa [14]. Herein, we present a rare case of
a variant accessory artery and nerve found during
cadaveric dissection.

CASE REPORT

During the routine dissection of a cadaveric head
of a Caucasian 72-year-old female at the time of
death, a variant accessory artery and nerve (dotted
arrow) were found anterior to the anterior ethmoidal
foramen (arrow) in the left orbit (Fig. 1). The accessory
nerve arose from the nasociliary nerve, and the acces-
sory artery branched off the OA. The OA, nasociliary
nerve, and their branches travelled superior to the
medial rectus muscle. Both foramina connected to the
ethmoidal cells. Neither one entered the sphenoidal
sinus. There was no posterior ethmoidal foramen.
The variant accessory foramen was not found on the
right side. There were no previous surgical scars or
other anatomical variations in the region dissected.

DISCUSSION

The AEA is at risk of injury from blunt trauma,
endoscopic sinus surgery, and surgical interventions
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involving the inner wall of the orbit due to its course
along the roof of the ethmoid from the orbit to the
anterior cranial fossa [1, 4, 11]. Injury to the anterior
and posterior ethmoid canals can lead to massive
haemorrhage, orbital haematoma, or cerebrospinal
fluid rhinorrhoea [4]. The AEA also plays an important
role in the management of recurrent epistaxis as the
septal branches are often implicated in cases of per-
sistent epistaxis [16]. To quantify this, Turri-Zanoni et
al. [16] performed endoscopic endonasal coagulation
on 30 patients with epistaxis suspected to originate
from the septal branches of the AEA. Among these
patients, 16 did not have prior episodes of epistax-
is, while 14 had an extensive history of refractory
epistaxis [16]. The patients were followed up for
a total of 19 months and only two of them were noted
to have recurrent epistaxis; one of whom occurred
at the 1-month follow-up and resolved following
coagulation of the new site of the bleeding [16].
Surgeons need to be familiar with the location of the
AEA and its branches as variations in its location and
branching patterns may increase the risk of surgical
complications.

Several anatomical studies have been conducted
to better understand the variations of the ethmoidal
arteries. Erdogmus et al. [4] analysed the orbits of
19 cadavers and were able to classify the branching
patterns of the AEA into four different categories
based on their anatomic relationship to the superior
oblique muscle. They determined that the AEA could
either branch medial (type 1) or lateral (type 2) to
the lower segment of the superior oblique muscle,
or branch medial (type 3) or lateral (type 4) to the
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upper segment of the superior oblique muscle [4].
In all 38 orbits analysed, the ethmoidal arteries orig-
inated from the OA and eventually exited through
the anterior ethmoidal foramen [4]. Similarly, Li et
al. [10] demonstrated the AEA coursing beneath the
superior oblique muscle and branching off the OA
lateral to the anterior ethmoidal foramen on all 16
sides of their 8 cadavers. However, in our current case,
the accessory AEA and nerve were found anterior to
the anterior ethmoidal foramen, rather than lateral
to it. Additionally, the posterior ethmoidal artery is
also susceptible to variation as Semmer et al. [14]
reported that the posterior ethmoidal artery was
absent in 15% of specimens where the OA crosses
under the optic nerve and 19% of specimens when
the OAs cross over the optic nerve. In our case, the
clinical significance of the accessory AEA and nerve is
unclear due to a lack of available literature. Alternative
case reports, however, have documented examples of
complications that can arise if there is an unknown
variation in the anatomy of the AEA. For example,
Wong et al. [17] reported the AEA emerging anteriorly
to the bulla ethmoidalis rather than posterior to it in
a patient with Waardenburg’s syndrome. This only
became evident after an inadvertent surgical injury
to the AEA resulted in haemorrhage and retraction
of the AEA into the orbit, leading to the development
of a retrobulbar haematoma [17].

Furthermore, the ethmoidal foramina are also
susceptible to variability. In our current case, the
posterior ethmoidal foramen was absent, and the
variant accessory foramen was not found on the
right. Several studies have attempted to quantify
the variability of the accessory ethmoidal foramen
including Takahasi et al. [15] who investigated 54
orbits, across 27 Japanese cadavers. Among the
orbits they analysed, 36 (66.7%) had two ethmoi-
dal foramina, 17 (31.5%) had three foramina, and
1 (1.9% ) had one foramen [15]. They labelled the
foramen based on their position between the an-
terior lacrimal crest and the optic canal (anterior,
middle, deep middle, and, posterior) [15]. They
found that 18 orbits (11 cadavers) were notable
for the presence of an accessory foramen, with
17 of those orbits having one accessory foramen
and 1 orbit having two accessory foramina [15]. Of
the 11 cadavers, 4 (males) had unilateral foramen,
6 (3 males, 3 females) had bilateral foramen, and
1 (male) had one accessory foramen on the right and
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two accessory foramen on the left [15]. None of the
cadavers included was notable for an absent ante-
rior or posterior foramen as in our case. Similarly,
Piagkou et al. [13] conducted a study analysing 249
orbits, across 137 Greek-Caucasian cadavers. Among
their samples, 249 (100%) orbits were notable for
an anterior ethmoidal foramen, 245 (98.4%) had
a posterior ethmoidal foramen, and 68 (27.3%) had
a middle ethmoidal foramen [13]. They observed
4 (1.6%) having an accessory foramen to the anterior
ethmoidal foramen, 41 (16.5%) with an accessory
to the posterior ethmoidal foramen, and 3 (1.2%)
with an accessory to the middle ethmoidal foramen
[13]. They further classified their cadavers into four
categories based on the number of foramina ob-
served: type 1 (4 orbits, 1.6%) — a single anterior
ethmoidal foramen, type 2 (152 orbits, 61%) — an
anterior and posterior ethmoidal foramina, type 3
(71 orbits, 28.5%) — either an anterior, middle, and
posterior foramina (46 orbits, 18.5%), or an anterior
and posterior foramina with an accessory to either
(25 orbits, 10%), and type 4 (19 orbits, 7.6%) — with
a range of 4-6 ethmoidal foramen [13].

CONCLUSIONS

Early identification and awareness of the anatom-
ical variations in the AEA and ethmoidal foramen is
important for surgeons to be aware of to reduce the
risk of surgical complications. The use of landmarks
to aid in the identification of the AEA has been ex-
tensively researched and several landmarks have been
suggested such as the supraorbital ethmoid cells,
nasal beak, nasal crest, and axilla of the middle turbi-
nate [7, 12]. Additionally, if the AEA is unidentifiable
on a computed tomography scan, surgeons should
pursue a repeat preoperative CT scan with a higher
resolution, as this has been shown to better elucidate
the location of the AEA [8].
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