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Prevalence of Supraorbital Ethmoid Air Cells
among Filipinos

ABSTRACT
Objective: This study aims to determine the prevalence of supraorbital ethmoidal cells (SOEC)
among Filipinos in a single tertiary government institution.

Methods:
Design: Retrospective review of CT scan images
Setting: Single Tertiary Institution
Patients: 123 patients aged 13-years-old and above

Results: A total of 474 CT scans (60 PNS and 414 Craniofacial) performed during the study period
were considered with 55 excluded for age < 13 and 296 excluded for craniofacial fractures. None
had congenital craniofacial deformities. Eighty-five (85) of 123 CT scans (69.11%) or 147 of 246
sides (59.76%) demonstrated supraorbital ethmoidal cells. There were 62 (72.94%) males and 23
(27.06%) females, ages ranging from 13 to 83 (mean age between male and female was 39.53
and 43.57). The scans showed 62 (50.41%) patients with bilateral and 23 (18.70%) with unilateral
SOEC. Twenty-two (25.9%) patients were identified with chronic rhinosinusitis and two of whom
were considered to have maxillary sinus mass. Two out of 5 patients with SOEC presented with
aplastic/hypoplastic frontal sinus.

Conclusion: Our study suggests that Filipinos may have a higher prevalence rate of SOEC than
their Chinese, Japanese and Korean counterparts and bilateral SOEC are more predominant than
unilateral SOEC.

Keywords: supraorbital ethmoid cell, anterior ethmoid artery, paranasal CT scan, craniofacial CT
scan, frontal sinus surgery

Completing a functional endoscopic sinus surgery for frontal sinus diseases entails opening
and clearing of the frontal recess. Computed Tomographic (CT) scans are used as a roadmap to
guide surgeons in preventing such complications as bleeding, orbital injuries and CSF leaks.
In particular, anterior ethmoid artery (AEA) bleeds are serious, and difficulty in identifying the
AEA predisposes to intraoperative complications. With the advent of technology, an endoscopic
approach provides an effective means to approximate the location of the AEA. Several studies
have shown that with identification of supraorbital ethmoidal cells (SOEC)-- the “pneumatization
of the orbital plate of the frontal bone”located posterolateral to the frontal sinus' -- AEA location
can be predicted.””
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The prevalence of SOEC in Caucasians is high, involving more than
60% of the population according to 3 studies.>” Ethnic variations in
incidence have been reported ranging from 2.4% in Koreans, 5.4% in
Chinese to 36% in blacks and 69% in Caucasians.® Ethnic variations may
be a determining factor for the course of the AEA and comparative
studies have stated that Caucasians have a tendency for supraorbital
ethmoidal cells while Asians have a tendency for suprabullar cells.®
We can neither confirm nor deny these findings, because to the best
of our knowledge, a search of MEDLINE (PubMed), HERDIN, EMBASE,
and Google Scholar, yielded no published studies on the prevalence of
supraorbital ethmoidal cells in Filipinos.

Hence, this study aims to determine the prevalence of supraorbital
ethmoidal cells (SOEC) among Filipinos in a single tertiary government
institution.

METHODS
Study Design
With approval of the ‘Amang’ Rodriguez Memorial Medical Center
Institutional Review Board (ERB Protocol Number: R- 2017-08-00),
this was a retrospective review of Paranasal Sinus (PNS) CT scans and
Craniofacial CT scans done at a single tertiary government hospital
from October 2016 to August 2017.

Subjects

All PNS and Craniofacial CT scans performed in ‘Amang’ Rodriguez
Memorial Medical Center for various indications during the study
period were retrieved chronologically and reviewed by both authors
at the Radiology Department workstation. Demographic data included
were: age, gender, presence and laterality of SOEC, presence of aplastic/
hypoplastic frontal sinuses, sinonasal diseases and tumors. Excluded
were scans of patients below 13 years of age, patients with craniofacial
fractures and patients with congenital craniofacial malformations.

Computed Tomography Protocol and SOEC Identification

All scans had been obtained using a Hitachi Eclos (Hitachi Medical
Corp., Tokyo, Japan) using a fine-cut (1.25-2.50mm) triplanar study in
high-speed mode [collimation: 1.25x8mm, scan time 21s, scan length:
250mm, rotation time: 1.0s, tube settings: 120kV, 150 mAs, Eff. Dose:
29.8m@Gy]. Identification of the SOEC was consensually arrived at by
both authors using Van Alyea'’s definition of SOEC,? tracing the border of
this air cell from the anterior ethmoids superiorly towards the ethmoid
roof and laterally towards the middle orbital wall. When in doubt, a
board-certified radiologist was consulted to confirm SOEC.

Data Analysis
Data was recorded and tabulated using Microsoft” Excel for Mac
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v. 16.16.3 (181015) (Microsoft Corp., Redmond, WA, USA) and simple
descriptive statistics were applied.

RESULTS

A total of 474 CT scans (60 PNS and 414 Craniofacial) performed
during the study period were considered with 55 excluded for age <
13 and 296 excluded for craniofacial fractures. None had congenital
craniofacial deformities. Eighty-five (85) of 123 CT scans (69.11%) or
147 of 246 sides (59.76%) demonstrated SOEC. There were 62 (72.94%)
males and 23 (27.06%) females, ages ranging from 13 to 83 (mean age
between male and female was 39.53 and 43.57). The scans showed 62
(50.41%) patients with bilateral and 23 (18.70%) with unilateral SOEC.
Figure 1 shows an example of a PNS CT scan with a unilateral SOEC on
the left.

Figure 1. Representative PNS CT scan, bone window. (top right) Coronal view at the level of the
orbital roof, with corresponding axial (top left) and sagittal (bottom right) views showing the
presence of sinonasal disease in both maxillary sinuses and SOEC on the left frontal recess. Note
the presence of the supraorbital ethmoid air cell extending posteriorly and superiorly over the left
orbital roof within the ipsilateral frontal recess as seen on the sagittal and coronal views.

Twenty-two (25.9%) patients were identified with chronic
rhinosinusitis and two of whom were considered to have maxillary
sinus mass. Also, 2 out of 5 patients with SOEC presented with aplastic/
hypoplastic frontal sinus. Table 7 summarizes the profiles of patients
with SOEC and aplastic/hypoplastic frontal sinuses.
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Table 1. Profile of SOEC patients with aplastic/hypoplastic frontal sinus

. Aplastic/Hypoplastic | SOEC
Patient Sinus Laterality | Laterality
1 72 F B -
2 60 M R L
3 63 F R =
4 24 M B L
5 23 F B =
DISCUSSION

The overall prevalence of supraorbital ethmoidal cells in our study
was 69.1%. This was 10x more than that previously reported among
Koreans (2.4%),° Chinese (5.4%)°> and Japanese (6%)’ but less than that
reported among whites (64.6%).5'° Comparing the prevalence of SOEC
with other races, Filipinos in our study have a more than 50% chance of
having SOEC. Establishing the consistency of this air cellamong Filipinos
in general can make it a reliable landmark for identifying the AEA.

We compared our findings with previous studies on the prevalence
of SOEC. A study by Bhatt et al. of 531 paranasal sinus CT scans
showed a 56.3% prevalence of SOEC bilaterally and 4.7% unilaterally.*
Among Filipinos in our series, the presence of bilateral SOEC was
higher than unilateral SOEC (62% vs 23%, respectively). Compared to
the general population, 50.4% would have bilateral SOEC and 18.7%
would have unilateral SOEC. However, there are patients presenting
with SOEC despite having a hypoplastic/aplastic frontal sinus. Comer
et al. mentioned that septations of the frontal sinus have a higher
correlation to the incidence of SOEC. The stated prevalence values
in their study were said to be related to the craniofacial variations
between the different ethnicities. It has been said that in Caucasians,
the development of SOEC relates to the prominence of the glabella and
superior orbital rim. It was also concluded that the skull base length
and anteroposterior diameter of the skull was not significant in the
development of SOEC. ® Frontal sinus septations were not measured in
this study, however, we found that SOEC can be present despite having
an aplastic or hypoplastic frontal sinus, as seen in Table 1.

Of the 85 patients with SOEC, 22 were radiographically diagnosed
with sinonasal diseases. In terms of having pathology in the sinuses,
a study of 70 PNS CT scans of patients who were to undergo FESS
concluded there was “no significant difference in frontal sinus
mucosal disease in presence or absence of frontal cells."® Therefore,
having sinonasal diseases would not change the presence or absence
of SOEC in patients. However, having SOEC may predispose the
patient to frontal sinusitis when the frontal sinus drainage pathway
is obstructed. Kubota et al. reported that in patients with chronic
rhinosinusitis, frontal bullar cells were more frequently seen.” Jang et
al. mentioned that there may be significant expansion of the SOEC
due to pathology (laterally) but the AEA remain within its posterior
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border. The 22 patients with sinonasal diseases in our study did not
show any significant expansion of the SOEC radiographically making
the location of the AEA still predictable.

Our study has several limitations. First, our study has design
issues. Thus, despite the data obtained in our study, no correlations or
associations were explored among variables. Further studies should
be undertaken to establish such relationships. Second, our study
has ascertainment and selection bias. Our sample of PNS CT scans
consisted entirely of patients with indications for these scans and may
not represent the larger population to which our results are meant to
apply. Future studies can pay more attention to sample size, sampling
methods and criteria for inclusion and exclusion. Third, our study also
has observer bias. Assessment of SOEC was consensually performed
by unblinded authors who were both ENT clinicians although a board-
certified radiologist was consulted for equivocal images. Independent
evaluations by blinded board-certified radiologists may be performed
in future studies. Despite these limitations, our study may be a stepping
stone toward providing data forameta-analysisamong ASEAN countries
provided that other ASEAN countries like Thailand, Malaysia, Indonesia
conduct their own prevalence studies.

In conclusion, our study suggests that Filipinos may have a higher
prevalence rate of SOEC compared to their Chinese, Japanese and
Korean counterparts. Bilateral SOEC are more predominant than
unilateral SOEC.
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