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Prevalence of sphenoid sinus agenesis in adults: a CT scan study
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Abstract. Prevalence of sphenoid sinus agenesis in adults: a CT scan study. Objective: Sphenoid sinus agenesis is a very
rare entity. In this study, we evaluated the CT scans of 1193 patients and detected cases with sphenoid sinus agenesis
despite the absence of craniofacial anomalies or syndromes.

Methods: The CT scans of 1193 patients who had undergone endoscopic sinus surgery in our clinic between 1999 and
2008 were retrospectively evaluated. Of the patients, 652 (54.6%) were female and 541 (45.3%) were male. The mean
age of the patients was 32 years (range: 13-75 yrs.).

Results: In this study, we identified eight patients (0.67%) with sphenoid agenesis. Three patients (37.5%) had bilateral,
3 patients (37.5%) had left, and 2 patients (25%) had right sphenoid agenesis. None of the patients had craniofacial
anomalies or syndromes.

Conclusion: Sphenoid sinus agenesis is rarely seen in the absence of craniofacial anomalies or syndromes. In our study,
its incidence was 0.67%. Awareness of sphenoid sinus agenesis and/or hypoplasia is very important, particularly when

transphenoidal hypophysectomy is planned.

Introduction

The sphenoid sinuses arise in the
third month of human embryonic
life by invagination of the posteri-
or nasal capsule into the sphenoid
bone." At the age of three years,
they grow rapidly and reach the
level of the sella turcica by the age
7 years. At the age of 12 years,
they assume their adult size.

In anatomical studies from the
first half of the twentieth century,
the prevalence rate of sphenoid
sinus agenesis was reported as 1-
1.5% 2 Nevertheless, imaging
techniques were not used in any
of these studies. There are few
studies where the diagnosis was
established with imaging tech-
niques such as computed tomogra-
phy (CT). The term sphenoid
sinus hypoplasia was described
after the common use of CT
imaging. Once CT imaging use
became widespread, the sphenoid

sinus was investigated in more
detail and pneumatization degrees
of the sinus were grouped as rudi-
mentary, presphenoid, and post-

sphenoid.
Sphenoid agenesis was first
shown on a CT scan by

Antoniades ef al’ in 1996 in a
patient with Hand-Schiiller-
Christian disease. Sphenoid sinus
agenesis is very rare and usually
seen in cases with craniosynos-
tosis, osteodysplasia, Down Syn-
drome, and/or Hand-Schiiller-
Chiristian disease. In this study,
we evaluated the CT scans of
1193 patients and identified cases
with sphenoid sinus agenesis
despite the absence of craniofacial
anomalies or syndromes.

Materials and methods
The CT scans of 1193 patients

who underwent endoscopic sinus
surgery in our clinic between 1999

and 2008 were retrospectively
evaluated. Consecutive sections 2-
4 mm thick were obtained using
Hitachi W 1000 BT, and evalua-
tions were made on the coronal
plane of the paranasal sinus. Of
the patients, 652 (54.6%) were
female and 541 (45.3%) were
male. The mean age of the patients
was 32 (range: 13-75) years.

Findings

The CT scan evaluations showed
that 8 (0.67%) of the 1193 patients
evaluated had sphenoid sinus
agenesis. Of these, 2 (25%) were
female and 6 (75%) were male.
The age range of the 8 patients was
13-66 years (mean: 33.5 years).
Three patients (37.5%) had bi-
lateral (Figure 1), 3 (37.5%) had
left, and 2 (25%) had right sphe-
noid agenesis. None of these
patients had craniofacial anomalies
or syndromes. In 2 (25%) of the
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3 patients with left sphenoid sinus
agenesis, the sphenoid sinus was
hypoplasic (Figure 2), and in
1 (12.5%) patient, it was rudimen-
tary. Of the 2 (25%) patients with
right sphenoid sinus agenesis,
1 (12.5%) had occipital-type left

sphenoid sinus and 1 (12.5%) had
hypoplasic sphenoid sinus and
Onodi cells on the left (Figure 3).
The bilateral frontal sinuses in
2 (25%) patients and the right
frontal sinus in 1 (12.5%) patient
were hypoplasic. One (12.5%)

Figure 1
Bilateral sphenoid sinus agenesis: axial and coronal sections
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patient had bilateral frontal sinus
agenesis (Figure 4).

Discussion

Although the sphenoid sinus is
pneumatized at varying degrees of
size, the complete absence of the
sphenoid sinus is very rare. The
sphenoid sinus can be classified as
one of three types depending on
the degree of pneumatization'”*:

1. Rudimentary sinus, also termed
“conchal” or “fetal”. Pneumati-
zation is minimal and is limited
to the rostrum of the sphenoid
bone. Its incidence in adults is
only 2.5%.

Figure 2

Left sphenoid sinus agenesis. White arrow indicates the occip-

ital-type sphenoid sinus.

Figure 3

The right sphenoid sinus shows agenesis and the left sphenoid

sinus is hypoplasic. White arrow indicates Onodi cell.

Figure 4
Bilateral sphenoid sinus agenesis in combination with bilateral frontal sinus agenesis.

2. Hypoplastic sinus, also termed
“presphenoid” or “basisphe-
noid.” Pneumatization extends
as far as the anterior wall of the
pituitary fossa. In patients with
cystic fibrosis, this kind of
pneumatization is a characteris-
tic finding. Its incidence in
adults is 10%.

3. Postsphenoid or occipital type.
Pneumatization extends as far
as the posterior pituitary fossa.
Its incidence in adults is 90%.
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Sphenoid sinus agenesis can be
added to this pneumatization clas-
sification as a fourth type.'

Paranasal sinus agenesis is not
commonly seen; however, the
most common localization is in
the frontal sinus (12%) and maxil-
lary sinus (5-6%) among all the
paranasal sinuses.’® The incidence
increases in the craniosynostosis
syndromes. Sphenoid sinus hypo-
plasia is commonly seen in
patients with cystic fibrosis,
although the insidence of sphe-
noid sinus agenesis among this
patient population is quite rare.
In anatomical studies conducted
before CT was used, the incidence
rate of sphenoid sinus agenesis
was reported to be 1-1.5%.**
However, Keskin et al.' claimed
that cases that were evaluated as
sphenoid sinus agenesis were
actually the sphenoid sinus with a
conchal type of pneumatization.
Indeed, very few cases have been
diagnosed with sphenoid agenesis
through CT. In 1996, Antoniades
et al.* was the first to show sphe-
noid sinus agenesis with CT in
a patient with Hand-Schiiller-
Christian disease. Keskin et al.'
showed sphenoid agenesis in
1 patient with Cushing Syndrome

in 2002; Anik et al.’ in 1 patient in
2005, and Degirmenci et al. in
3 patients. In the study by
Aydmoglu et al’ in 2004 evalu-
ating 1526 patients, no bilateral
sphenoid agenesis was encoun-
tered. However, 2 patients in that
series had unilateral (right) sphe-
noid sinus agenesis. In the 1193
CT scans evaluated in this study,
we identified 8 cases of sphenoid
agenesis.

Sphenoid sinus pneumatization
should be evaluated, particularly
in patients who are planned for
pituitary surgery because in
cases of sphenoid sinus hypo-
plasia or its total absence, trans-
nasal surgery may lead to severe
complications because of the
proximity of the sphenoid sinus
to vital organs."”

Conclusion

Sphenoid sinus agenesis is rarely
seen in the absence of craniofacial
anomalies or syndromes. In our
study, its incidence was 0.67%.
Awareness of sphenoid sinus age-
nesis and/or hypoplasia is very
important, particularly when
transphenoidal hypophysectomy
is planned.
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