J HK Coll Radiol 2001;4:185-188

ORIGINAL ARTICLE

The Sphenoid Sinuses: Computed Tomographic Assessment of
Septation, Relationship to the Internal Carotid Arteries, and
Sidewall Thickness in the Malaysian Population

BJ Abdullah,* S Arasaratnam} G Kumar,* K Gopala?

Department of RadiologyDepartment of Otorhinolaryngology,
University of Malaya Medical Center, Kuala Lumpur, Malaysia

ABSTRACT

Objective:To evaluate the septation, wall thickness, and relationship of the sphenoid sinuses to the internal
carotid arteries on computed tomography.

Methods:Seventy patients with normal sphenoid sinuses were evaluated. Scans were done in both axial and
coronal planes. The number of septations of the sphenoid sinuses was analysed, along with the incidence of
septa directly related to the internal carotid arteries. The thickness of the bony wall of the sphenoid sinus
adjacent to the internal carotid arteries was also measured.

Results:Significantly more septa were noted on the coronal than on the axial view. Septa were not directly
related to one or other internal carotid artery in the majority of patients (68.6%). Septa were directly related to
the right internal carotid artery in 13 patients (18.6%), and to the left internal carotid artery in nine patients
(12.9%). The bony wall thickness of the sphenoid sinuses adjacent to the internal carotid arteries ranged from
0.4 mm to 1.7 mm. There was no significant difference in wall measurements between the right and left sides.
Conclusion: This study highlights the anatomy, variants, and the relationship of the internal carotid arteries to
the sphenoid sinuses. Sphenoid septations were better demonstrated on coronal plane views.
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INTRODUCTION injuring vital structures adjacent to the sphenoid sinus.
Computed tomography (CT) is currently the modality Both surgeons (and radiologists) should, therefore, be
of choice in the evaluation of inflammation, trauma, andfamiliar with the anatomy and possible variants of the
neoplasms affecting the paranasal sinuses and adjacesghenoid sinus.
structures. It is essential prior to performing surgery of
the sella through a transphenoidal approach. CT imThe objective of the present study was to assess the
aging also helps to display the position of the internakeptation of the sphenoid sinuses, as well as the
carotid arteries and the optic nerves with respect to theelationship between these septa and the internal carotid
bony margins of the posterior ethmoid and sphenoidarteries (ICAs), in the adult Malaysian population.
sinuses. The presence and location of septation withithe wall thickness of the sphenoid sinuses adjacent to
the sphenoid sinus provides important anatomicathe internal carotid arteries was also assessed.
information. Recognising septa reduces the risk of
the surgeon becoming disorientated and inadvertentf? ATIENTS AND METHODS
A prospective study of patients referred from the
Correspondence: Dr. BJ Abdullah, Department of Radiology, ~ Otorhinolaryngology Department for CT examination
University of Malaya Medical Center, 59100 Kuala Lumpur, of the paranasal sinuses was performed. Potential
Malaysia. participants were interviewed prior to the scan, during
Tel: (603) 7950 2069; Fax: (603) 7958 1973; which time the following subjects were excluded from
E-mail: basrij@medicine.med.um.edu.my . .

the study: the very young (infants) or very old; patients
Submitted: 1 March 2000; Accepted: 22 January 2001. with a tracheostomy; patients suffering from severe
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cervical arthropathy, and bone diseases; and patientsf the bony wall of the sphenoid sinus adjacent to the

with trauma to the head and neck. ICAs was measured. If an ICA was found to relate to a
septum, then two adjacent wall thicknesses were

The CT scans were taken using 2 different scannersieasured. These measurements were compared accord-

(General Electric [GE] 9800,GE Medical Systems,ing to gender and the right and left sphenoid sinuses.

Milwaukee, USA and Siemens Somatom Plus, ErlangenThe Mann-Whitney U test was used to assess statistical

Germany). The scan parameters used were 140 kilesignificance (p <0.05).

volts peak (kVp) and 240 millicoulombs (mAs) on the

GE 9800 and 137 kVp and 220 mAs on the SiemenKRESULTS

Somatom, with a slice thickness of 5 mm and an imagé\ total of 70 patients fulfilled the study entry criteria.

matrix of 512x 512. Scans were done in both axial Twenty eight (40%) were Chinese, 24 (34.3 %) were

and coronal planes, with identical fields of views, Indians, and 18 (25.7 %) were Malays. There was an

namely 18 cm. For the coronal scan, patients werequal number of men and women.

placed supine with their chin hyperextended and the

scan plane angled such that it was as perpendicular &phenoid Sinus Septations

possible to the hard palate. Scanning was completed total of 143 septations were seen in the axial

from the anterior frontal sinus to the sphenoid sinus. plane compared with 200 in the coronal plane (Table 1;
Figure 1), that is, a mean of 2.9 septations per patient.

For axial imaging, patients were placed supine withThe difference in the number of septations seen on

the CT gantry parallel to the orbitomeatal line. Nothe two views was statistically significant (p < 0.05).

intravenous contrast was required. Images were&eptations were never seen in the axial view only —

reviewed on the console with varying window levels always in both views or in the coronal view only. There

and window widths. The sphenoid sinuses werewas no significant difference in septations among men

reviewed in both axial and coronal planes, and onlyand women or in the different ethnic groups (p > 0.05).

patients with normal sphenoid sinuses were selected

for inclusion in this study. The total number of septaRelationship of Septae to Internal Carotid

were counted (complete and incomplete) and compareArteries

in both axial and coronal planes. Septa were related to ICAs in 22 patients, to the right
ICA in 9 (12.9%) patients and to the left ICA in 13

The carotid canals normally lie along the posteriolatera(18.6%) patients (Table 2). In the majority of these cases

wall of the sphenoid sinus and are not related to any81.8%), multiple septations were noted within the

septa. The number of septa related to either the right Hable 1. Septations of the sphenoid sinuses in the axial and

left ICAs was noted (Figure 1). The configuration of coronal planes.

the remaining septa was not analysed. The thicknesg, of septations Plane
Axial Coronal
0 3 0
L 1 21 10
2 20 18
~ 3 22 21
4 4 17
5 0 4
6 0 1
Total 143 200

Table 2. Septa directly related to the internal carotid arteries (ICA).

No. of septa ICA
Left Right

1 2 2
2 6 4
Figure 1. Axial line drawing through the sphenoid sinus. An 3 4 2
incomplete septum (arrow) is seen to insert behind the right inter- 4 1 1
nal carotid artery (arrowhead), while a second septum (bold arrow) Total 13 9

is seen to insert over the left internal carotid artery (curved arrow).
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sphenoid sinus. Only 4 patients had a single septum (fbr accurate anatomic demonstration of septations
related to the right and 2 to the left ICA). No statistic- within the sphenoid sinuses, as well as their relation-
ally significant difference was seen between the relationship to the ICAs.
ships of the right and left ICAs to the sphenoid sinuses
(p > 0.05). In no patients were the septa related t&€T scans are usually completed in both the coronal and
both ICAs. The completeness and exact configuratioraxial planes prior to FESShe coronal plane optimally
of other septations was not evaluated in this study. displays the osteomeatal unit, the relationship of
the brain and the ethmoid roof, and the relationship of
Sphenoid Sinus Sidewall Thickness the orbits to the paranasal sinuses. Prior to endoscopic
The bony wall thickness of the sphenoid sinus at thesurgery, CT also serves as a useful guide of the pos-
level of the ICAs ranged from 0.4 mm to 1.7 mm (Tableterior ethmoid and sphenoid sinuses for surgeons, where
3). The mean bony wall thickness of the right sphenoidhe superior meatus and turbinate have been used for
sinus adjacent to the right ICA was 0.98 mm and theorientation? Direct coronal CT imaging with the
average of both the bony walls when it was relatedpatient in a prone position affords an optimal view of
to both the sphenoid sinuses was 0.97 mm. On ththese componentsAlthough magnetic resonance
left side, the mean bony wall thickness of the leftimaging provides better visualisation of soft tissues, it
sphenoid sinus adjacent to the left ICA was 0.89 mntannot be used reliably as an operative ‘road map’ to
and the average of both the bony walls when it waguide the surgeon during endoscopic sur§ery.
related to both the sphenoid sinuses was 0.88 mm
(Table 3). No statistically significant difference was Several anatomic variants of the sphenoid sinus may
noted between the left and right sinus walls. Statisticaplace the patient at increased risk for injury to the adja-
comparison between the equal numbers of men andent structures. Extensive pneumatisation of the
women enrolled in our study was not possible, howeversphenoid sinus with aeration of the anterior clinoid

due to the small sample size overall. process may predispose the optic nerve to injuy.
extreme medial course of the ICA should be noted by
DISCUSSION the radiologist. In 20% to 25% of patients, the thin

Functional endoscopic sinus surgery (FESS) has gaindabony wall over the vessel may be dehiscent and sep-
wide popularity in the treatment of benign, chronic arated from the sphenoid sinus cavity by mucosa.
inflammatory disease of the paranasal sinuses. l©ccasionally, a horizontal intersphenoidal septum
recent years, endoscopes have been used to perfommay exist; often this inserts directly on the lateral sinus
surgery beyond the boundaries of the paranasal sinusesall at the bony covering of the ICA. This configur-
Diagnosis and repair of cerebrospinal fluid fistulas,ation causes both ICAs to appear as though they are in a
identification and cauterisation of posterior epistaxis,single sinus. During surgery, the surgeon must know
transnasal decompression for dysthyroid orbitopathythat the septum inserts near the ICA and avoid fractur-
and intranasal laser surgery, have all been performeithg the bony septum. In the current study, septa insert-
in conjunction with transnasal endoscopic techniques.ing over the carotid canal, were seen in more than 30%
of patients scanned. Bulging of the optic canal into the
It is also possible that endoscopic surgery could bephenoid sinus is also an important variant to note.
applied to skull-base lesions, particularly those of the
sellat? Endoscopes offer the advantages of superiofhe ICA is another important structure at increased
illumination, improved visualisation, angled vision, risk due to anatomic variations of the sphenoid sinuses.
and a panoramic view, thereby enabling more precisiomhe artery may bulge medially into the sphenoid
during surgery. They do not, however, obviate the needinus. A previous study in cadavers found that 10% of
ICAs approach within 4 mm of the midliid.he most
Table 3. Wall thickness of the sphenoid sinuses adjacent to the posterior ethmoid cell (often called Onodi’s cell) is

internal carotid arteries [ICA] (without and with septa). usuaIIy quite Iarge, and can extend posteriorly and

Right ICA Left ICA overlap the anterior and superior sphenoid wall. This

Nosepta Septa  Nosepta Septa being the case, it is important to study the axial and

Mean width (mm) 0.98 0.97 0.89 0.88 coronal sections of the CT scan in order to delineate

Range (mm) 0.7-1.7 06-12  04-1.4 0.6-12 this relationship and not mistake the Onodi cell for the
Standard deviation (mm)  0.02 0.02 0.02 0.02

sphenoid sinus.
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In terms of detecting septation, a statistically signifi- the absence of a gold standard measurement, since there

cant difference in favour of the coronal plane overwas no way of measuring the actual wall thickness or

the axial plane was noted, indicating that the former igshe number of septations.

superior for this purpose — a finding which has

not been reported by previous studies. The literaturd€ ONCLUSION

reports the majority of septa as being asymmettfcal, In summary, this study demonstrated the septation, the

with some being incomplete or membranous. Absenceelationship of the ICAs, and the wall thickness of the

of septa has been reported to occur in 1.0 to 1.5% da$phenoid sinuses on CT scanning in a goup of Malaysian

cases.In the present study, however, the location andpatients. The CT scan serves as a necessary guide,

completeness of septation was not assessed. warning the surgeon of potential difficulties. Ideally,
the CT scan should be completed in both axial and

The thickness and presence of the bony covering oforonal planes prior to performing endoscopic sinus
the ICA is also important to note, in order to avoid surgery.

inadvertently damaging this critical structure during

surgery. The ICA and optic nerve may be covered byREFERENCES
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