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Abstract

" Background: the sphenoid sinus variations are common among populations. These variations may
associate with inflammatory diseases like sinusitis or other diseases (allergic rhino-sinusitis and bronchial
asthma).

. Aim: to investigate sphenoid sinus septum variations by using CT in adult Sudanese population.

. Methods: 50 (Males=25, Females=25) subjects of different age groups were subjected to CT scan
skull to evaluate the sphenoid sinus septum anatomy.

" Results: more than one septum was observed in 15 participants (n=15/50, 30%), 2 septa in 10

participants (n=10/50, 20%) and 3 septa in 5 participants (n=5/50, 10%).There was no significant difference
between gender and different age groups.

. Conclusion: awareness of anatomical variations of sphenoid sinus septum is important for the
neurosurgeon, otolaryngologists, radiologist and anatomist for proper diagnosis and to minimize surgical
complications.
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l. INTRODUCTION

Paranasal sinuses anatomy is a fundamental in diagnosis, treatment and follow up of sinuses diseases.
Paranasal sinuses show a lot of anatomical variations from the studies done worldwide.®

The sphenoid sinuses are a pair which lies within the body of the sphenoid bone. The structures lying in
a close relationship to the sinus are the blood vessels and nerves which travel alongside the sinus on their way to
or from the cranial fossa ®. The right and left sinuses are separated by a septum which is commonly skewed to
one side and not necessarily located in the midline. Deviation of the septum towards one side would lead to the
inequality of the sizes of the sinus and the larger one usually being referred to as the ‘dominant’ sinus. The
average volume of the sinus ranges between 3.0 and 10.0 ml ©. An average well formed adult sphenoid sinus
measures 20 mm in height, 23 mm in depth and 17 mm in width @.

A small sinus lies in front of the pituitary fossa (¥, and when large, it may extend into the greater wing
of the sphenoid and the pterygoid process ©.

Superiorly, the sphenoid sinus is related to the pituitary fossa and the middle cranial fossa, laterally to
the cavernous sinus and its contents, posteriorly to the posterior cranial fossa, clivus, brain stem and basilar part
of occipital bone, and inferiorly the roof of the nasopharynx .®" The sinuses are in approximation to the optic
nerve supero-laterally, ICA postero-laterally ® and maxillary and vidian nerve inferiorly. The carotico-optic
recess is a small depression that separates the carotid artery and the optic nerve.

Complications of trans-sphenoidal surgery may lead to mortality with an incidence rate of less than 1 %
®9 These complications can be reduced by better understanding of the anatomy involved, as well as proper
preoperative planning which is where imaging comes into the picture.

The anatomical relations of the sphenoid sinus are important for neurosurgeons, especially as the sinus
forms the most accessible approach to the pituitary gland.

Clear understanding of sphenoid sinus anatomy and anatomical variants provides a better surgical
approach in functionally endoscopic sinus surgery and also in endoscopic endonasal transsphenoidal approach
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for treatment of lesions involving the region of tuberculum sellae, planum sphenoidale, supradiaphragmatic
intradural space, and medial cavernous sinus.

The relevant structures may be visualized on CT scan which is ordered prior to endoscopic sinus
surgery, especially when addressing the sphenoid sinus. All the paranasal sinuses from the frontal sinus
anteriorly(}ooltltlg)sphenoid sinus posteriorly are visualized on the CT images.

The degree of pneumatization of the sphenoid sinus varies considerably, and 3 main types are
recognized, first described by Hamberger et al.*®) In the sellar type, a sellar floor bulges into a well-developed
sinus, pneumatization extending beyond the tuberculum sellae. Pneumatization extends only as far posteriorly as
the tuberculum sellae in the pre-sellar type, where the sphenoid sinus is usually small and sometimes
rudimentary. In the conchal type, the sphenoid sinus is characterized by a very small sinus, separated from the
sella turcica by a wall approximately 10 mm thick.

Another pattern of pneumatization is the post-sellar (occipito-sphenoid) type, where the sinus is over
pneumatized and the posterior border extending beyond dorsum sellae, even across the occipital
synchondrosis.®®

The sphenoid sinus ostia is located on the anterior wall of the sinus and opens into the spheno-
ethmoidal recess. It may be round or oval in shape. Madiha et al. “” reported 58 % of the 50 ostias in their 25
cadaveric dissections to be oval in shape, and the remainder round. 68 % of the ostia was more than 4 mm in
size, whereas the balance were less than 4 mm in size. The sphenoid sinus ostium can be located and visualized
on the medial aspect of the superior turbinate, and this has been considered to be one of the most constant and
reliable landmark for endoscopic sinus surgery. In a study published by Hidir et al. “®, the vertical height of the
sphenoid ostium from the roof of the choanae ranged between 5.7 and 21.5 mm with an average of 10.9 mm @®,
and Abuzayed et al. “* reported the vertical height from the posterior choanae to the ostia to be 15 mm in their
study on Turkish patients. The ostia was found to be located at an average of 2.2 cm from the anterior end of the
superior turbinate @,

Most studies report the sphenoid ostia to be located on the middle portion of the anterior wall of the
sinus %), The anterior nasal spine and the limen nasi have been used as landmarks to measure the distance of
the ostia. The anterior nasal spine has been mentioned as a reference point by Davis et al. and Turgut et al. ¢?

The intersphenoid septae may occur as a single septum or be present in multiples, for Elwany et al. ¢
found 73 % of their sinuses had multiple septae. 80 % of the intersphenoid septae in Sareen et al.’s work ®” was
also multiple in nature. This implies that the septum may not exactly be a reliable guide for approaching the
midline in endoscopic sinus surgery.

The dehiscence and protrusion of the neurovascular structures are closely associated with the extent of
sphenoid sinus pneumatization @¥.

In most of the studies, optic nerve dehiscence was defined as absence of the bony wall overlying the
optic nerve ®® although some studies mention in terms of thickness of the separating bony wall.

Delano et al. ® outlined a classification used to describe the association and relationship between the
sphenoid sinus, posterior ethmoid sinus and the optic nerve. The optic nerve was categorized as Type 1 when it
was found to be lying adjacent to the superior and lateral walls of the sphenoid sinus. They were considered to
be Type 2 when the optic nerve was found to make an indentation on the sphenoid sinus. Type 3 classification
was given to optic nerves that traversed the sphenoid sinus and in Type 4, the optic nerves were adjacent to the
sphenoid and posterior ethmoid sinus and covered by aerated cells.

Protrusion of the optic nerve in most studies was defined as a bulging of the optic canal into the
sphenoid sinus cavity so as to cause exposure of more than half of the circumference of the nerve, with or
without defects in the bony margins.

Dehiscence of the ICA is defined as the absence of the bony wall separating the ICA from the sphenoid
sinus as described by Siricki et al.®”, Sapci et al. ®® and Davoodi et al. ®®. The two main studies that quote a
high rate of ICA dehiscence are by Heiwaidi et al. ®* and Siricki et al. ®”, which are 30 and 22 %, respectively.
Otherwise, generally the rate of carotid artery dehiscence is low at about 5 % “*V, and reported to be lower at
1.5 % by Kazkayasi et al. ©2.

Internal carotid artery protrusion is defined as presence of more than half of the diameter of the vessel
into the sphenoid structure . Two studies on carotid artery protrusion based on CT scans by Meloni ® on
Caucasian patients and Heiwaidi ® on Libyan patients had reported of 67 and 41 %, respectively, which are
indeed high. Researches about the sphenoid sinus variations were done worldwide, but there is no study done
here in Sudan.

So this study aimed to find out the anatomical variations of the sphenoid sinus among Sudanese people.
Also to find out the relation between the anatomical variations of the sphenoid sinus and the gender, age,
residency, occupation.

23)
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1. METHODS:

This prospective study comprised 66 (Males=33, Females=33) paranasal computerized tomography
scans of Sudanese patients attending Antalya Medical Center, Khartoum, Sudan, between December 2014 and
March 2015. All the patients underwent a complete medical history and head and neck physical examination.
We excluded patients with prior sinus surgery or head or neck injury. Patients younger than 8 years were also
excluded.

There were equal numbers of male and female patients, and age ranged between 13-69 years. Data was
collected from registered CT scan by self-administered questionnaire then analysis was done using SPSS (social
package for statically science).

1. RESULTS:

Sixty six axial CT radiographs were studied to evaluate the sphenoid air sinuses .Out of 66 participants,
33 were females and 33 were males, of different age groups.

Antral septa was observed in 63 persons (95.5%), 3 persons (4.5%) showed absence of septum, 57
persons showed one septa (86.4%) and 9 showed two septa.

Five out of 66 (7.6%) participants were observed to show absence of recesses while 61 persons (92.4%)
have sinus recesses.

Sixteen of persons (24.2%) showed symmetrical sphenoid sinus of both sides. No hypoplastic changes
were observed in this study.

v. DISCUSSION

Anatomical variations of sphenoid air sinuses, in association with their inherent conditions, were
found to be risk factors for many respiratory tract pathological conditions. Therefore, identifying these
variations has recently been critical for clinical practice. ©*

Paranasal sinus anatomy and variations have gained interest with the introduction of functional
endoscopic sinus surgery (FESS) and the knowledge of anatomical variations is most important in the surgical
management and specifically in the prevention of complications. The acquisition of an excellent definition of
the sinus anatomy for a preoperative endoscopic evaluation can be done by means of computed tomography that
is the gold standard in the study of such structures, for providing accurate information on soft tissues, bone
structures and air, thus characterizing a highly sensitive imaging.

Discussion regarding the prevalence and clinical significance of sphenoid sinus bony anatomical
variations is included as a guide to assist the otolaryngologist, radiologist and maxillofacial surgeons in the
evaluation of coronal sinus CT scans method.

In this study, the antral septa were found to be the most common anatomical variation of sphenoid
sinus (95.5%).

Variations were diagnosed in 66 of samples. There was no significant difference between genders and
age groups. Antral septa were the most prevalent abnormality (95.5%), followed by presence of recesses
(92.4%), sinus asymmetry (75.8%). No hypoplastic variation was observed in this study.

This result agrees with study done in Iran by Seddighi et al ®® who found antral septa the most
prevalent abnormality and found single septa in (28.1%) of cases more than one in (71.9%) which also agree
with study result.

There are multiple approaches to the sphenoid sinus. Be it the transseptal, transantral, transpterygoid,
transethmoidal, transpalatal or the endonasal endoscopic approach, the choice of approach is determined by the
skills of the surgeon and the extent of the disease. Knowledge on the anatomical variations in the respective
population, together with the aid of imaging, could result in successful surgeries with lesser complications. ¥

Although the medical field has come a long way in terms of imaging and surgical practices, we have
yet to see what more the future holds. However for the present, it would perhaps be wise to bear in mind the
possible(szl/)ariations of the anatomical structures of the sphenoid sinus by ethnicity, prior to embarking on
surgery.

V. CONCLUSION
In conclusion, common anatomic variations of sphenoid sinuses in this study are antral septa, presence
of recesses and asymmetry sinuses. The most common variation observed in this study is the antral septa. From
the results there is no significant between male and female, also there is no difference between age groups. No
hypoplastic variation was found. Results of this study agreed with results of previous studies done worldwide.
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