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a b s t r a c t
We aimed to determine the position, number and variability of the sphenoid sinus ostia. A total of 32 dry
skulls were examined under 6 magniﬁcation. The septum and nasal turbinates were removed to expose
the anterior wall of the sphenoid sinus. A caliper was used for measurements. We found 2 ostia per skull,
except for one (3%), in which the left ostium was absent. The inferior edges of both ostia were found at
the same height in only four skulls (12.5%), and the superior edges of both ostia were found at the same
height in only one skull (3%). Thus, in 27 skulls (84%) the lower and upper margins of both ostia were at
different levels. The distance from the internal edge of the right ostium to the midline was 2.04 mm on
average (range: 0.3–5.3 mm). The distance from the internal edge of the left ostium to the midline was
2.18 mm on average (range: 0.2 to 5.1 mm). In most skulls, the sphenoid ostia are located at different
heights on each side; also a great variability in the distance from the internal border of the ostia to the
midline was found. We found this anatomical knowledge useful when performing a transsphenoidal
approach to the sella turcica.
Ó 2010 Elsevier Ltd. All rights reserved.

1. Introduction
The sphenoid bone is situated centrally at the base of the skull.
The body of the sphenoid bone is pneumatized to form the sphenoid air sinus. The sphenoid sinus communicates with the posterior aspect of both nostrils through the so-called sphenoid ostia, the
two holes located at each side of the midline. Since the sphenoid
sinus separates the pituitary gland from the nasal cavity,1,2 and
the pituitary fossa is separated from the sphenoid sinus only by a
thin layer of bone (the ﬂoor of the sella turcica), the transsphenoidal approach is the most commonly used surgical route to sellar
tumors.3
When performing a transsphenoidal approach and before entering the sphenoid sinus, the surgeon should check the following: (i)
that the trajectory is located at or very near to the midline, and (ii)
that the trajectory is located at the level of the sella turcica (rather
than at the level of the anterior fossa or the clivus). Thus, the surgeon will rely on both sphenoid ostia for orientation. The ﬁrst
author (AC), after performing more than 100 transsphenoidal approaches,4 noticed that the left ostium is generally not on the same
horizontal plane as the right ostium; in addition, he noted that
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although both ostia are often close to the midline, sometimes they
are several millimeters away from the midline (Fig. 1).
Many anatomical studies have been performed on the sphenoid
sinus and the sphenoid ostia, reporting variable measurements.1,2,5–13 To our knowledge, however, none of these anatomical studies has focused on the location of the left ostia compared
to the right, or on the location of the ostia relative to the midline.
In the present study we attempt to establish the variability of the
sphenoid sinus ostia.
2. Materials and methods
We studies 32 dry skulls from adult cadaveric heads. The bone
septum and superior, middle and inferior turbinates were excised
to reach the anterior aspect of the sphenoid sinus. For measurements, a 6 magniﬁcation microscope (Carl Zeiss, Berlin, Germany)
and a caliper (Draper; Tokyo, Japan) were used (Table 1).
3. Results
Of a total of 32 skulls, two ostia per skull were found in 31
(97%), with an absent left ostium (3%) found in only one skull
(Fig. 2). Only four skulls (12.5%) had the lower margins of both
ostia at the same level (Fig. 3A). In only one skull (3%), the upper
margins of both ostia were found at the same level (Fig. 3B). Thus,
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Fig. 1. Surgical photographs showing the great variability of the position of both sphenoid ostia: (A) large left ostium, small right ostium; (B) ostia at different levels; (C) left
small ostium far away from midline, right large ostium near midline; (D) ostia at different levels; (E) left ostium is absent; (F) both ostia apparently absent (probably because
both ostia are positioned very lateral).

Table 1
Measurements of the sphenoid ostia obtained from cadaveric dissections
Measurements

Average
(mm)

Range
(mm)

Height difference at inferior border of ostia
Height difference at superior border of ostia
Distance from right ostium to the midline
Distance from left ostium to the midline
Major diameter, right ostium
Minor diameter, right ostium
Major diameter, left ostium
Minor diameter, left ostium

1.06
1.14
2.04
2.18
5.61
3.1
5.63
3.15

0–3.7
0–4.9
0.3–5.3
0.2–5.1
2–8.9
1.1–5.7
2–8.92
1.5–5

27 skulls (84%) had the lower and upper margins of both ostia at
different levels (Fig. 3C). The height difference at the level of the
lower margin in both ostia averaged 1.06 mm (range: 0–3.7 mm).
The height difference at the level of the upper margin in both ostia
averaged 1.14 mm (range: 0–4.9 mm). On average, the distance
from the inner margin of the right ostium to the midline was
2.04 mm (range: 0.3–5.3 mm), and the distance from the inner
margin of the left ostium to the midline was 2.18 mm (range:
0.2–5.1 mm). This shows the great variability seen in the location
of the ostia in relation to the midline; in some skulls, the ostia were
located far away from the midline (Fig. 4A), but, in others, both ostia were practically abutting (Fig. 4B). The largest diameter of the
right ostium averaged 5.61 mm, with a range of 2 mm to 8.9 mm.
The largest diameter of the left ostium averaged 5.63 mm, with a
range of 2 mm to 8.92 mm. The smallest diameter of the right ostium averaged 3.1 mm, with a range of 1.1 mm to 5.7 mm. The
smallest diameter of the left ostium averaged 3.15 mm, with a
range of 1.5 mm to 5 mm.
4. Discussion
The location of both ostia of the sphenoid air sinus has implications for the transsphenoidal approach, regardless of whether a
microscope3,4,14–17 and/or an endoscope is used.5,18–24 The ostia
are located in the vertical axis approximately at the level of the

Fig. 2. A dry skull showing the left ostium completely obliterated by bone,
appearing to be absent.

ﬂoor of the sella turcica, so they are a good landmark for the surgeon to know the orientation of the approach.4 Thus, once the ostia
are found, the anterior wall of the sphenoid sinus is opened around
both ostia, until the sphenoid sinus is exposed totally.
Numerous papers have focused on the anatomy of the sphenoid
sinus, including their level of pneumatization and the shape and
quantity of their inner septa, or the diameters of their cavities.1,2,5–7,9,12 Yet, papers focusing on the anatomy of the sphenoid
sinus ostia are scarce. Kim et al.10 suggested that the best anatomical reference that enables identiﬁcation of the sphenoid ostia is
the posteroinferior end of the superior turbinate, where each cavity

Author's personal copy

1300

A. Campero et al. / Journal of Clinical Neuroscience 17 (2010) 1298–1300

Fig. 3. Photographs of three skulls included in the present study showing: (A) both inferior, but not both superior, margins of the sphenoid ostia located at the same level; (B)
both superior, but not both inferior, margins of the sphenoid ostia located at the same level; (C) both superior and inferior margins of the ostia at different heights.

Fig. 4. Two different skulls showing: (A) great distance between both ostia and the midline; and (B) both ostia located almost in the midline.

is located medially and superiorly. In addition, they found that
both ostia were located half-way between the superior and inferior
margin of the sphenoid sinus anterior wall. Lang11 found that 70%
of the ostia were round-shaped, whereas 28% were ovoid-shaped,
with the greater diameter usually oriented in the vertical plane.
Yanagisawa et al.13 showed that the distance from the nasal spine
to the sphenoid ostia was 7 cm. Similarly to Lang,11 Enatsu et al.8
found that both ostia were located almost half-way on the anterior
aspect of the sphenoid bone vertically; they also observed that the
spatial orientation of both ostia relative to the carotid artery and
the optical nerve showed no remarkable variation in their study.
They found, however, that vertical and horizontal measurements
of each ostium varied signiﬁcantly.8
The data collected in this anatomical study conﬁrm the great
variability of the location of the sphenoid ostia noticed by the
authors during transsphenoidal surgery.

5. Conclusion
One of the ostia is generally located at a different level compared to the opposite one; in addition, there is great variability
in terms of distance from the inner margin of the ostia to the midline. Awareness of this anatomical variability is very useful when
performing a transsphenoidal approach to the sellar region.
References
1. Renn WH, Rhoton Jr AL. Microsurgical anatomy of the sellar region. J Neurosurg
1975;43:288–98.
2. Rhoton Jr AL. The sellar region. Neurosurgery 2002;51(Suppl. 1):335–74.
3. Basso A, Campero A, Previgliano I. Cirugía de los tumores hipoﬁsarios. In:
Stalldecker G, editor. Hipóﬁsis. Fisiopatología. Mediciencia SA: Buenos Aires;
2004. p. 389–402. [In Spanish].
4. Campero A, Socolovsky M, Torino R, et al. Anatomical landmarks for positioning
the head in preparation for transsphenoidal approach: the spheno-sellar point.
Br J Neurosurg 2009;23:282–6.

5. Aydin S, Cavallo LM, Messina A, et al. The endoscopic endonasal transsphenoidal approach to the sellar and suprasellar area. Anatomic study. J
Neurosurg Sci 2007;51:129–38.
6. Elwany S, Elsaeid I, Thabet H. Endoscopic anatomy of the sphenoid sinus. J
Laryngol Otol 1999;113:122–6.
7. Elwany S, Yacout YM, Talaat M, et al. Surgical anatomy of the sphenoid sinus. J
Laryngol Otol 1983;97:227–41.
8. Enatsu K, Takasaki K, Kase KI, et al. Surgical anatomy of the sphenoid sinus on
the CT using multiplanar reconstruction technique. Otolaryngol Head Neck Surg
2008;138:182–6.
9. Fuji K, Chambers SM, Rhoton AL. Neurovascular relationships of the sphenoid
sinus: a microsurgical study. J Neurosurg 1979;50:31–9.
10. Kim HU, Kim SS, Kang SS, et al. Surgical anatomy of the natural ostium of the
sphenoid sinus. Laryngoscope 2001;111:1599–602.
11. Lang J. Hypophyseal region. Anatomy of the operative approaches. Neurosurg
Rev 1985;8:93–124.
12. Tan HKK, Ong YK. Sphenoid sinus: an anatomic and endoscopic study in Asian
cadavers. Clin Anat 2007;20:745–50.
13. Yanagisawa E, Yanagisawa K, Christmas DA. Endoscopic localization of the
sphenoid sinus ostium. Ear Nose Throat J 1998;77:88–9.
14. Grifﬁth HB, Veerapen R. A direct transnasal approach to the sphenoid sinus.
Technical note. J Neurosurg 1987;66:140–2.
15. Guiot G. Considerations of the surgical treatment of pituitary adenomas. In:
Fahlbusch R, Werder KV, editors. Treatment of pituitary adenomas,1st European
workshop. Stuttgart: Thieme; 1978. p. 202–4.
16. Hardy J. Transsphenoidal microsurgery of the normal and pathological
pituitary. Clin Neurosurg 1969;16:185–94.
17. Tucker HM, Hahm JF. Transnasal transseptal sphenoidal approach to
hypophysectomy. Laryngoscope 1982;92:55–7.
18. Badie B, Nguyen P, Preston JK. Endoscopic-guided direct endonasal approach
for pituitary surgery. Surg Neurol 2000;53:168–73.
19. Cappabianca P, Alﬁeri A, De Divitiis E. Endoscopic endonasal transsphenoidal
approach to the sella: towards functional endoscopic pituitary surgery (FEPS).
Minim Invasive Neurosurg 1998;41:66–73.
20. De Divitiis E, Cappabianca P, Cavallo LM. Endoscopic transsphenoidal approach:
adaptability of the procedure to different sellar lesions. Neurosurgery
2000;51:699–707.
21. Jankovsky R, Auque J, Simon C, et al. Endoscopic pituitary surgery. Laryngoscope
1991;102:198–202.
22. Jho HD. Endoscopic transsphenoidal surgery. J Neurooncol 2001;54:187–95.
23. Jho HD, Alﬁeri A. Endoscopic transsphenoidal pituitary surgery: various
surgical techniques and recommended steps for procedural transition. Br J
Neurosurg 2000;14:432–40.
24. Jho HD, Carrau RL, Ko Y. Endoscopic pituitary surgery. In: Rengachary SS,
Wilkins RH, editors. Neurosurgical operative atlas, vol. 5. IL, USA: American
Association of Neurological Surgeons; 1996. p. 1–12.

