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A retrospective analysis of sphenoid sinus hypoplasia and agenesis
using dental volumetric CT in Turkish individuals

Binali Cakur, Muhammed Akif Simbiillii, Ahmet Berhan Yilmaz

PURPOSE

In adults, sphenoid sinus agenesis is an extremely rare anom-
aly. The objective of this study was to investigate the preva-
lence of sphenoid sinus hypoplasia and agenesis using dental
volumetric computed tomography (DVCT) in a population of
Turkish individuals.

MATERIALS AND METHODS

DVCT scans in the axial, coronal and sagittal planes of the
sphenoid sinus of 384 patients were examined for evidence of
sphenoid sinus agenesis and hypoplasia.

RESULTS

In the DVCT scans, bilateral agenesis of sphenoid sinus was
not seen. Unilateral agenesis of sphenoid sinus was seen in
0.26% of the sample, and sphenoid sinus hypoplasia was seen
in 0.52%. Unilateral hypoplasia of the sphenoid sinus was ob-
served in 0.26% of the sample, and bilateral hypoplasia of
sphenoid sinus was observed in 0.26%.

CONCLUSION

In this study, we found a low frequency of sphenoid sinus
agenesis. Compared with sphenoid sinus agenesis, the fre-
quency of sphenoid sinus hypoplasia was higher. DVCT may
be used as a diagnostic tool to investigate the paranasal si-
nus.
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which may differ in size and in shape across different individuals.
One or more vertical septa divide the sphenoid sinus into right

and left sides, and the septum is rarely on the midline (1, 2). Absence
of the sphenoid sinus is uncommon in adults; thus, it is important for
surgeons to be aware of the anatomy of the paranasal sinus and its vari-
ations to effectively treat disease and avoid complications. In the litera-
ture, few cases of sphenoid sinus agenesis have been reported (1, 3-5).

The degree of pneumatization of the sphenoid sinus may vary consid-
erably. Depending on the degree of pneumatization, the sphenoid sinus
can be described as postsellar, presellar or conchal (Fig. 1). In conchal or
fetal pneumatization of the sphenoid bone, rudimentary development
of the sphenoid sinus is seen in 1% to 3% of cases; pneumatization is
minimal and does not extent into the corpus of the sphenoid (1, 2, 4,
6). Presellar pneumatization of the sinus is situated in the anterior sphe-
noid bone. In this type of pneumatization, the sinus is pneumatized as
far back as the anterior wall of the pituitary fossa. This type of pneu-
matization occurs in 10% of adults. In the postsphenoid or postsellar
type, pneumatization extends back below the pituitary fossa. This type
of pneumatization is present in 90% of cases. The position of the sinus
and, therefore, its anatomic relationships depend on the extent of pneu-
matization. The sinus can sit far anterior to, just anterior to, or immedi-
ately under the sella turcica (conchal, presellar, and postsellar) (1-3, 6).
Previous researchers have reported that sphenoid sinus agenesis occurs
in 1% to 1.5% of the population (7-9). Sphenoid sinus agenesis occurs
more frequently in patients with craniofacial anomalies or skeletal dis-
eases (6).

The aim of the study was to investigate the prevalence of sphenoid
sinus hypoplasia and agenesis using dental volumetric computed tom-
ography in a population of Turkish individuals.

T he sphenoid sinuses are located in the body of the sphenoid bone,

Materials and methods

We designed a retrospective study consisting of images of 384 patients
(176 males, 208 females) who visited our clinic between June 2008 and
June 2009. Dental volumetric computed tomography (DVCT) (NewTom-
FP; Quantitative Radiology, Verona, Italy) scanning was done on supine
patients; the patient’s head was adjusted in such a way that the hard
palate was parallel to the floor while the sagittal plane was perpendicu-
lar to the floor. The DVCT scans with 0.2-mm slices in the axial planes,
2-mm slices in the coronal planes and 2-mm slices in the sagittal planes
were obtained. Imaging parameters were kV, 110; mA, 15; and FOV, 130
mm. The DVCT images were evaluated with respect to sphenoid sinus
development and pneumatization. For this purpose, we examined the
sphenoid sinus according to a method proposed by Eggesbg et al. (10).
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Figure 2. Sphenoid sinus hypoplasia was
defined as an oval-shaped sinus with
pneumatization limited to the presphenoid,
i.e., anterior to the vertical plane of the
tuberculum sella (vertical line) on the
scanograms.

In this method, sphenoid sinus hypo-
plasia was defined as an oval-shaped
sinus with pneumatization limited to
the pre-sphenoid, i.e., anterior to the
vertical plane of the tuberculum sellae
(vertical line) on the images, and the
absence of septa (Fig. 2). Sphenoid si-
nus agenesis was defined as a complete
lack of pneumatization in the body of
the sphenoid bone (Fig. 3). We des-
ignated the age of 15 years old as the
minimum age to enroll in the study
because sphenoid sinuses do not com-
plete development until puberty.

Results

In the axial, coronal and sagittal
craniofacial DVCT scans, we found bi-
lateral sphenoid sinus hypoplasia in one
case (a 27-year-old male, Fig. 4). In one
patient, both unilateral sphenoid sinus
hypoplasia and unilateral sphenoid si-
nus agenesis were found (a 28-year-old
female, Fig. 5). In these two cases of

Figure 3. Agenesis of the sphenoid sinus.

sphenoid sinus hypoplasia, there were
no craniofacial abnormalities. In our
study, bilateral sphenoid sinus agen-
esis was not seen. The results from the
present study are summarized in Table.

Discussion

The development of paranasal sinuses
begins as an evagination of the mucosa
from the nasal cavities during the third
and fourth fetal months. The sphenoid

Figure 1. a—c. Conchal or fetal pneumatization (a), presellar or juvenile pneumatization (b), postsellar or postsphenoid pneumatization (c).

sinus appears in the fourth month of
gestation (3). The sphenoid sinuses arise
from within the nasal capsule of the
embryonic nose (4). At birth, the sphe-
noid sinuses are recognized as a cavity
with a maximum diameter of 2 mm
and remains so until age 3. At approxi-
mately 3 years of age, aeration begins in
the sphenoid bone. By age 7, pneuma-
tization reaches the sella turcica. By age
12, sphenoid pneumatization reaches
complete development, and the sinuses
attain their full size with a volume of
7.5 mL (23x20x17 mm) (3, 4). The lack
of sinus pneumatization by the age of
10 years suggests the possibility of sphe-
noid pathology (5). Sphenoid sinus
agenesis is an extremely rare phenom-
enon. Previous researchers have report-
ed that sphenoid sinus agenesis occurs
in 1% to 1.5% of cases (7-9). However,
most of these studies date back to the
first half of the 20th century and lack
the support of CT. In these anatomical
studies, conchal pneumatization was
interpreted as agenesis; therefore, the
estimated frequency would be differ-
ent than that obtained in studies using
CT (4, 6). Because of its deep location
and intimate structural relationship
with intracranial structures, pneuma-
tization of the sphenoid sinuses can

Table. Frequency of sphenoid sinus aplasia/agenesis

Sphenoid sinus aplasia

Sphenoid sinus agenesis

Unilateral Unilateral
Sex n Bilateral Right Left Bilateral Right Left
Male 176 1 (0.57%) - - - - -
Female 208 - 1 (0.48%) - - - 1(0.48%)
_— 384 1(0.26%) 1 (0.26%) - 1 (0.26%)
384 2 (0.52%) 1 (0.26%)
Cakur et al.
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make radiographic diagnosis difficult,
particularly with conventional radio-
graphic techniques or panoramic radi-
ography. In recent anatomical studies
of the paranasal sinuses based on CT
findings, sphenoid sinus agenesis was
not reported (11-15). Terra et al. (16)
performed computerized tomography
with axial scans obtained at 5.0-mm
thickness and coronal scans at 3.0-mm
thickness to derive a better diagnosis.
In DVCT scans, the thicknesses of the
obtained axial and coronal scans are
thinner than that of conventional CT.
In this study, we obtained DVCT scans
with 0.2-mm slices in the axial scans
and 2-mm slices in the coronal scans.
Therefore, the incidence of sphenoid

Volume 17 ¢ Issue 3

sinus agenesis in a population is more
accurate in studies using CT and DVCT
(3). In the literature, there are few cases
of sphenoid sinus agenesis identified by
CT (4-6, 17). Antoniades et al. (17) first
described sphenoid sinus agenesis in a
patient with Hand-Schuller-Christian
disease. Keskin et al. (6) also presented
a case in which sphenoid sinus agenesis
was diagnosed during the evaluation of
endoscopic transsphenoidal hypophy-
sectomy. In another report presented
by Degirmenci et al. (4), the patients
diagnosed with sphenoid sinus agen-
esis had no craniofacial anomalies or
systemic skeletal diseases. No sphenoid
sinus agenesis was reported in patients
with cystic fibrosis or controls from all

Figure 4. a—c. Bilateral hypoplasia of the sphenoid
sinus in a 27-year-old male; limited bilateral
aeration (a and ¢, arrows), with axial (a), sagittal
(b), and coronal (c) views.

age groups in a study by Eggesbo et al.
(10). Anik et al. (5) reported the MRI and
CT findings of a case of sphenoid sinus
agenesis without any anomaly or syn-
drome. Soft-tissue structures of the para-
nasal sinuses and their adjacent struc-
tures are more visible on MR imaging as
compared to CT (5). Aydinlioglu et al.
(3) reported that the bilateral absence of
the sphenoid sinus was not observed in
their study, but they found two cases in
which there was a unilateral absence of
a sphenoid sinus on the right. Recent-
ly, Orhan et al. (18) investigated agen-
esis of the paranasal sinuses in 20 male
adult cadavers. They reported that in a
50-year-old man, bilateral absence of
the sphenoid sinuses was observed on
the macroscopic examination.

Sphenoid sinus agenesis might be
more common in patients with cranio-
facial anomalies due to less well-devel-
oped paranasal sinuses (19, 20). Fur-
thermore, deficient resorption of the
corpus sphenoidale is postulated as the
pathogenesis of the sphenoid sinuses
without any craniofacial anomalies (4,
17).

In conclusion, this study showed a
low frequency of sphenoid sinus hy-
poplasia, especially agenesis. Thus,
surgeons should consider the pos-
sibility of agenesis or hypoplasia of
the sphenoid sinus before planning
surgical procedures to avoid serious
complications. DVCT may be used
as a diagnostic tool to investigate the
sphenoid sinus.

Sphenoid sinus hypoplasia and agenesis « 207
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