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Surgery in the Area of Accessory Infraorbital 
Foramen and Nerve: Cone-Beam Computed 
Tomography versus Intraoperative Appearance
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SUMMARY

We present a unique comparison of cone-beam computed tomography (CBCT) and intraoperative view of the 
accessory infraorbital foramen and nerve in a 60-year-old woman who was surgically treated due to the giant 
dentigerous cyst of the maxillary sinus from ectopic upper third molar. CBCT imaging demonstrates highest 
level of accuracy in verification of the accessory infraorbital foramina what makes this imaging technique 
a perfect tool for the surgery planning in the area of middle face. Avoidance of iatrogenic trauma of both 
infraorbital and accessory nerves will be ensured significantly in professionals who understand this topic. Oral 
and maxillofacial surgeons and doctors of neighboring specialties should be aware of such unusual anatomic 
variation as unilateral or even bilateral accessory infraorbital foramina and intraosseous nerve ramification.
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INTRODUCTION

Direct visualization of infraorbital nerve (IN) with 
accessory infraorbital foramen (AIF) and nerve 
is not common during the maxillofacial surgery 
procedures. Bahrami et al (2016) presented an 
intraoperative view of the right duplicated IN upon 
the facial bones osteosynthesis.1 We remember, 
that part of the maxillary branch of the trigeminal 
nerve which is going in the orbital floor terms as 
IN. According to the available data, IN can give an 
accessory branch before2 and inside infraorbital 
canal3. Gruber in 1875 reported that number of 
IN foramens at every hemiface can reach even the 
number of 5.4 Understanding the anatomy of this 
anatomic area is important for local anesthesia 
performance5, percutaneous V2 (i.e., second 
branch of the fifth cranial nerve [trigeminal nerve]) 
ablation,3 nerve decompression,6 osteosynthesis, 
etc. No English-literature data of the comparison of 
the cone-beam computed tomography (CBCT) and 
intraoperative view of accessory infraorbital nerve 
(AIN) have been noted during the literature search. 
Thus, we present a unique comparison of computed 
tomography imaging and intraoperative view of 

the accessory infraorbital foramen and nerve in a 
60-year-old woman who was surgically treated due 
to the gigantic follicular cyst of the maxillary sinus. 

CASE REPORT

A case of 60-year-old female with a left eye 
tearing due to the nasolacrimal duct obstruction 
by gigantic follicular cyst of the left maxillary sinus 
from the upper left third molar was reported in the 
previous study.7 The preoperative CBCT (Planmeca 
ProMax 3D Max, Planmeca, Finland) (Fig 1) showed 
a small bony lingula above the wide right infraorbital 
foramen measured 4.62 × 3.11 mm. Left infraorbital 
foramen and accessory foramen measured 2.60 × 
1.90 mm and 1.82 × 1.79 mm respectively. AIF was 
located 2.56 mm medially and slightly superiorly. 
The left infraorbital canal has bifurcated at the 
last third of its length (Fig 2). No CBCT data of 
accessory infraorbital canals and foramina at the 
right side have been noted on all scans. Two widely 
spaced infraorbital foramina with two thick INs were 
directly visualized (Fig 3B) upon the osteotomy of 
the anterior wall of the left maxillary sinus and cyst 
removal. 

FIGURE 1. The preoperative three-dimensional CBCT image shows a small bony projection (i.e., lingula) (black curved arrow) above the wide right 
infraorbital foramen (black arrow) measured 4.62 × 3.11 mm. Left infraorbital foramen (white arrow) and accessory foramen (white arrowhead) measured 
2.60 × 1.90 mm and 1.82 × 1.79 mm. Printed with permission and copyrights retained by I.I.F.
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FIGURE 2. Comparison of preoperative anteriorly rotated axial CBCT scans. Image A shows right infraorbital canal (curved arrow) and left infraorbital 
canal (arrow) prior to bifurcation. Images B, C, and D show the course of right (curved arrow), left infraorbital canal (arrow) and accessory canal 
(arrowhead). No CBCT data of accessory infraorbital canal and foramen at the right side have been noted on all scans. Images E and F show right (curved 
arrow) and left infraorbital foramen (arrow) and accessory foramen (arrowhead). Printed with permission and copyrights retained by I.I.F.
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FIGURE 3. The preoperative three-dimensional CBCT image (A) shows the infraorbital foramen (arrow) and medially located accessory infraorbital 
foramen (arrowhead) at the left side. Two thick infraorbital neurovascular bundles were visualized intraoperatively (B): Arrow labels the left infraorbital 
nerve and arrowhead – the accessory infraorbital nerve. Printed with permission and copyrights retained by I.I.F.

DISCUSSION

Analysis of the English-language literature 
showed that unilateral two separate IN branches 
during the cadaver dissection of a 69-year-old male 
highlighted by Tubbs et al (2010) looks very similar 
to our clinical case.3 The differences between case of 
the Bahrami et al (2016) with intraoperative AIN 
view and our case are presented in the Table 1.1

The analysis of 1,064 skulls by Bressan et al (2004) 
reveled that accessory infraorbital foramina (AIFa) 
were noted in 4.7 percent of skulls.8 Dissection of 44 
hemifaces from 25 cadavers presented in the study 
of Shin et al (2020) showed that AIF can be found 

in 18.2 percent of cases.9 It is of interest that in 2.72 
percent of cases the AIF was noted bilaterally.9 

Presented cadaver study with 94 hemifaces, 
reported by Aziz et al (2020), showed the evidence of 
possible quadruple ipsilateral IN what is close to the 
INs number in the study of Gruber.10,4

Chandra and Kennedy (2004) emphasized that 
IN is particularly at risk during a Caldwell-Luc 
antrostomy11 which was done in our case. In the 
post-operative period, no hypoesthesia, paresthesia, 
or neuralgia has been noted.

A “classic location” of IN without AIN and 
with reference to the tissues for the nerve block 
performance is described by Shin et al (2020) what 

Age (Years)/ Sex Diagnosis Surgery Imaging
Infraorbital 

area

Number of 
accessory 
foramina

Bahrami et al 
(2016)1

20/male Mid face fracture
Open reduction and 
osteosynthesis

No Right One

Our сase 60/female

Gigantic follicular cyst 
of the left maxillary 
sinus from the upper left 
third ectopic molar

Caldwell-Luc antrostomy 
with cystectomy and ectopic 
tooth #2.8 removal

CBCT Left One

TABLE 1. Comparison of Published Cases with Intraoperative View of the Accessory Infraorbital Foramina and Nerves.
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is extremely useful for understanding the extraoral 
route of anesthesia.12 Moreover, ultrasound-guided 
IN block is also proposed by Michalek et al (2013).13 

Anyway, a meticulous computed tomography 
analysis before the IN block and midface bone 
surgery will make the anesthesia and surgery 
performance smoother.14 Recommendations of 
Kazkayasi et al (2003) and Iwanaga et al (2020) on 
the Le Fort osteotomy and AINs are also need to 
taken into account before surgery.15,16

One of the possible routes of pterygopalatine 
anesthesia (i.e., V2 nerve block) is a needle movement 
through the infraorbital canal (i.e., orbital route of 
maxillary nerve block).5 It is well to bear in mind 
that the diameter of the canal, its curvature, and 
presence of possible accessory canal can contribute 
to anesthesia performance failure.

The data of Canan et al (1999) will be helpful for 
doctors in anesthesia performance.17 The analysis of 
229 maxilla revealed that single AIF was present in 
11.5 percent of specimens and double AIF – in 1.28 
percent of specimens.17 

Hwang et al (2015) perfectly summarize 13 
articles among the 166 PubMed searched papers 
with a term infraorbital foramen.18 They concluded 
that in 92.2 percent of AIN cases it`s located at the 
superomedial side of the infraorbital foramen.18 That 
knowledge is useful during anesthetization of the 
infraorbital area and maxillary bone.

Rusu et al (2020) insist on a need to distinguish 
true, false AIFa and the infraorbital lamina 
cribriformis.19 In their retrospective CBCT study 
of 200 patients, the AIFa at the sutura notha of the 
frontal process of maxillary bone is well illustrated.19 

In summary, oral and maxillofacial surgeons 
and doctors of neighboring specialties should 
be aware of such unusual anatomic variation as 
unilateral or even bilateral accessory infraorbital 
foramina and intraosseous nerve ramification. 
Usage of cone-beam computed tomography 
proved its efficacy in verification of the accessory 
infraorbital foramina what make this imaging 
technique a perfect tool for the surgery planning 
in the area of middle face. Avoidance of iatrogenic 
trauma of infraorbital nerve and accessory nerve 
will be ensured significantly in professionals who 
understand this topic.
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