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GROSS ANATOMICAL PERSPECTIVE ON CLINICAL ANATOMY OF THE SPHENOIDAL 
SINUS (Abstract): The sphenoidal sinus cavity varies from case to case, on both sides, in the 
same individual and extensions of the sphenoid sinuses can also be found in neighboring bones. 
The aim of this study is to research, verify and clarify some aspects related to the anatomy and 
morphological variations of the air cavities of the sphenoid sinus. For this we performed this study 
both by dissection in the corpse and by examining a number of 86 cranial radiographs. From a 
structural point of view, there are three types of sphenoid sinuses: conchal (small sinus, sepa-
rated from the Turkish saddle by a blade of spongy bone tissue), preselar (sinus located in the 
anterior part of the sphenoid body) and saddle (sinus lying back) saddle tuber). The anatomical 
variants of the sphenoid sinuses are of crucial importance in dental, oro-maxillo-facial surgery and 
ENT practice because they can radically influence the management of surgical procedures and can 
offer additional risks for patients. Further studies are needed to verify the possible associations 
between anatomical variants and the frequency of each variation in different populations. Key 
words: SPHENOIDAL SINUS MORPHOMETRY, PARANASAL SINUSES, DENTAL CLINI-
CAL ANATOMY

INtROductION 
The sphenoid sinuses, like the other parana-

sal sinuses, are pneumatic cavities located around 
the nasal cavity, communicating with it. The 
sphenoid sinuses are found in the body of the 
sphenoid, being separated, usually completely, 
by the septum of the sphenoid sinuses. Their 
interior is incompletely compartmentalized by 
numerous thin septa, sometimes dehiscent, 
made of compact bone tissue and lined by the 
sinus mucosa. The sinuses decrease the weight 
of the skull, increase its resistance, heat the 
inspired air, intervene in the constant mainte-
nance of brain and eye temperature and act as 
resonators in phonation (1).

The pathology of the sphenoid sinus is dif-
ficult to diagnose, which led to the development 

of new investigative techniques such as sinus 
microendoscopy, ultrasonography, thermogra-
phy, nasosinusal manometry, exploration of the 
sinus mucosa under an electron microscope, 
computed tomography examination and nuclear 
magnetic resonance investigation (2).

At the same time, the sinus drug therapy, so 
varied, along with the surgical one, have under-
gone a profound transformation lately, reaching 
less frequently the stage of radical surgery, 
surgery that is currently performed through a 
series of osteoplastic techniques, to maintain 
facial aesthetics at the level of the sinuses (3).

The mucosa of the sinuses is thin, poor in 
the glands, acting as a periosteum. Its continu-
ity with the nasal mucosa is the pathway to the 
sinus spread of purulent nasal collections. The 
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relationships of the sinuses, especially the max-
illary ones, with the teeth, explain the odonto-
genic origin of some sinusitis. The cilia of the 
sinus mucosa beat towards the opening holes in 
the nasal cavity, contributing to the evacuation 
of sinus secretions. Air enters the sinuses dur-
ing exhalation, inspiring passage into the nasal 
cavity (4).

Due to the intimate relationships that the 
paranasal sinuses have with the skull and its 
contents, the possibility of complicating sinus-
itis with meningitis, epi- and subdural brain 
abscesses, thrombophlebitis of the superior sag-
ittal sinus of the dura mater and periorbital 
infections must be considered. Therefore, the 
possibility of sinusitis in the case of symptoms 
of intracranial infection should not be ruled out. 
These complications are less common in adults 
than in children.

The sphenoid sinuses appear in the fourth 
month of intrauterine life. Embryologically, each 
sphenoid sinus would come from the evagina-
tion of the olfactory cavity, at the level of the 
posterior part of the cartilaginous nasal capsule. 
At this level, around the sixth month of intrau-
terine life, the nasal capsule ossifies to form 
Bertin’s ossicle, located before the sphenoid 
and in which the sphenoid sinus is sketched. 
At birth, the sinus presents as a very small 
cavity, located in Bertin’s ossicle. During the 
third year of life, Bertin’s ossicle is incorpo-
rated into the sphenoid by ossifying the inter-
mediate cartilage. After the age of 3, their 
growth inside the sphenoid bone progresses 

rapidly. At 5 years, the volume of the sphenoid 
reaches the size of a pea. At the age of 12 they 
reach shape, and generally adult size. Their 
agenesis is rare (5).

The sinus cavity varies from case to case, 
on both sides, in the same individual. Both 
sinuses can occupy only part or all of the body 
of the sphenoid, depending on the degree of 
pneumatization. Extensions of the sphenoid si-
nuses can also be found in neighboring bones. 
The purpose of this study is to research, verify 
and clarify some aspects related to the anatomy 
and morphological variations of the air cavities 
of the sphenoid sinus.

mAtERIAL ANd mEthOdS 
We performed this study both by dissection 

in the corpse and by examining a number of 86 
cranial radiographs in various incidences, which 
aims to study the morphological variations of 
the aence cavities of the neurocranium. The 
results were processed common statistical tech-
niques.

RESuLtS 
The sphenoid sinuses are not very well high-

lighted in the antero-posterior incidence (Fig. 
1), due to their overlap with the ethmoidal cells. 
Instead, these pneumatic cavities are very vis-
ible on the profile radiographs, where they can 
be seen below and behind the pituitary fossa, 
although in this incidence the two sphenoid 
sinuses overlap.

Highlighting the pneumatic cavities of the 
neurocranium, by dissection, by making sec-
tions at different levels through the skull or by 
trepanation, allowed measuring the dimensions 
of the frontal sinus, sphenoid sinus and mastoid 
antrum, as well as predicting the number of 
ethmoidal cells in each group. 

Also, due to the hypertrophy of the ethmoi-
dal cells in a patient, it was found that they 
protruded slightly on the inner wall of the orbit.

The sphenoid sinus had the following dimen-
sions:

Fig. 1. Profile radiograph showing frontal sinus, 
fenoidal sinus and mastoid cells.

Fig. 2. Sphenoidal sinus
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•	 height	=	40mm;
•	 width	=	29mm;
•	 antero-posterior	39mm.

An increasement in all its dimensions was 
also observed at the level of this sinus, being 
present a series of extensions of the sphenoid 
sinus in the neighboring bones: in the root of 
the small wings of the posterior sphenoid to the 
basal apophysis of the occipital, based on the 
pterygoid process. The septal wall, which sep-
arates the two sinuses, was dehiscent, which 
determines a wide communication between the 
two sphenoid sinuses (Table I and II).

In this case, the presence of a well-repre-
sented mastoid antrum, with a diameter of 15 
mm, was found, as well as the existence of a 
large number of mastoid cells, which occupied 
the mastoid process to its apex.

In the female corpse, the air cavities of the 
neurocranium had the following dimensions:
•	 Sphenoidal	sinus:	height	=	17	mm;	width	
=	13	mm;	antero-posterior	=	17	mm.

•	 The	 ethmoidal	 sinus	 was	 composed	 of	 11	
ethmoidal cells, of which 7 formed the an-
terior group, and 4 entered the posterior 
group.

•	 The	 mastoid	 antrum	 had	 a	 diameter	 of	 8	
mm, the mastoid cells being replaced by a 
very fine trabecular system.

The following male dimensions of the neu-
rocranium sinuses were highlighted in the sec-
ond male corpse (Figure 2).

dIScuSSIONS 
The direction of the septum is not strictly 

mid-sagittal. Consequently, the two sinuses have 
unequal volume. Sometimes, due to the absence 
of the septum, a single sinus is found. They 
appear between two and seven years old, being 
fully developed at puberty. They can extend into 
the roots of the pterygoid processes, into the 
large wings (possibility of trigeminal neuritis 
in sphenoid sinusitis), in the basilar part of the 
occipital bone, in the alveoli, zygomatic bones, 
palatine bones, optic canal (possibility of sup-
plementing sphenoid sinusitis with optic neuri-
tis). The extension of the sphenoid sinus around 
the optical canal achieves an area of   low resist-
ance, the bone being easily fractured in the 
blows applied to the eyebrow arch.

From a structural point of view, there are 
three types of sphenoid sinuses: conchal (small 
sinus, separated from the Turkish saddle by a 
blade of spongy bone tissue), preselar (sinus 
located in the anterior part of the sphenoid 
body) and saddle (sinus lying back) saddle tu-
ber). There are discontinuities in the walls of 
the sinus, which allows, in some places, the 

TABLE I
The measurements performed on the 7 skulls had the following results:

Nr. crt.

Sphenoidal Sinus
Mastoid antrum 
(diameter) (mm)

Ethmoidal sinus
(number of ethmoidal 

cells)
Height 
(mm)

Width
(mm)

Anterior
Posterior (mm)

1. 13 10 12
2. 22 20 12 10
3. 17 15 19 11 10
4. 27 25 28 17 13
5. 20 18 22 14 12
6. 16 15 18 13 11
7. 14 13 17 12

Average 
values 18,428 16,571 20 12,285 10,4

TABLE II
Measurements performed on posterior and posterior and profile incidence 

radiographs had the following results:

Sphenoidal Sinus

Height (mm) Width (mm) Anterior / Posterior (mm)

Average Values 24.372 18.860 22.790
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covering dura mater to come into direct contact 
with the sinus mucosa. The dimensions of the 
sphenoid sinuses show important individual 
variations. Thus, small sinuses can be found 
(occupying only the anterior half of the sphe-
noid body) and large sinuses (sending exten-
sions into neighboring bones: ventral extension 
- penetrates under the optic canal; palatal ex-
tension penetrates the ceiling of the pterygo-
palatine fossa and thus enters the maxillary 
nerve - pterygoid and alar extension and dorsal 
extension in the basilar part of the occipital 
bone). The space occupied by the sphenoid 
sinuses has a cuboidal shape (6).

The walls of the sphenoid sinus are classi-
fied into: the upper wall, the lower wall, the 
anterior, the posterior wall and the lateral walls. 
The UPPER wall corresponds to the Turkish 
saddle, thereby coming into contact with the 
pituitary gland, the optic chiasm, the olfactory 
tracts and the frontal lobes. As clinical implica-
tions can be mentioned the possibility of com-
plications, by affecting these organs in sphenoid 
sinusitis and the possibility of pituitary tumors 
to invade the sphenoid sinus.

The INFERIOR wall participates in the for-
mation of the upper wall of the nasal cavity and 
corresponds to the pharyngeal vault; Its struc-
ture includes, on a small area, the sphenoid 
horns.

The ANTERIOR wall comes in relation to 
the nasal cavity. Its structure includes sphenoi-
dal comets, which detach from the body of the 
sphenoid, having a descending direction and 
two segments:
•	 anterior	segment	(nasal)	-.	forms	the	most	

posterior part of the upper wall of the nasal 
cavity, corresponding to the sphenoethmoi-
dal recess; presents the opening of the sphe-
noid sinus, located about 4 cm below the 
junction of the sphenoid bone with the 
ethmoid and about 4 mm laterally from the 
nasal septum. This orifice is visible on an-
terior rhinoscopy.

•	 lateral	segment	(ethmoidal)	-	is	covered	by	
posterior ethmoidal cells. This segment al-
lows the approach of the sinus in an ethmoi-
dal way. As clinical implications, frontal 
sinusitis is the most common complication 
of trailing rhinitis. The location of the open-
ing of the sphenoid sinus near the upper wall 
of the sinus explains why drainage in sphe-
noid sinusitis is more abundant in the patient 

in supine position than in the one with the 
head bent. There is also the possibility of 
the propagation of septic processes between 
the sphenoid sinus and the ethmoid cells.
The POSTERIOR wall is formed by the 

basilar part of the occipital bone, through which 
it is related to the bridge and to the transverse 
sinus of the dura mater (7).

LATERAL walls come in relation to the 
carotid sinuses, optical channels, upper orbital 
fissures and the elements that pass through 
them. Sometimes the optic canal enters the 
sphenoid sinus wall. The clinical implications 
include the possibility of thrombophlebitis of 
the carotid sinus and cavernous sinus in the 
sphenoid sinusitis, the possibility of the internal 
carotid artery to become prominent in the sphe-
noid sinus. A case of amaurosis is cited, fol-
lowing a sphenoid sinus osteoma associated 
with mucocele. 

The anatomical variants of the sphenoid si-
nuses have acquired a special practical impor-
tance, because they can radically influence the 
interventional management of patients and can 
decrease the intra- and postoperative risks. 
Therefore, radiology plays a crucial role in 
endoscopic surgery and must be aware of vari-
ations in this sinus to properly manage surgical 
procedures and explore their possible presence 
in each patient, especially in relation to the 
neurovascular and neural axial elements (8).

Further studies are needed to verify the pos-
sible associations between anatomical variants 
and the frequency of each variation in different 
populations. In this way, we will improve our 
knowledge of different options to support the 
proper management of surgical procedures (9).

Because the anatomy of the sphenoid sinus 
has a high variability, precise knowledge and 
radiological description allow to avoid serious 
surgical complications in approaches to its pathol-
ogy	through	neuronavigation	techniques	(10).

cONcLuSIONS 
The anatomical variants of the sphenoid sinu-

ses are of crucial importance in dental, oro-ma-
xillo-facial surgery and ENT practice because 
they can radically influence the management of 
surgical procedures and can offer additional 
risks for patients. The information brought by 
the radiological examinations guides the mini-
mally invasive surgery and the practitioners 
must be aware of the variations of the sphenoid 
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sinus. In order to deepen this subject, addi-
tional studies are needed to evaluate the pos-
sible associations between the anatomical vari-
ants and the frequency of each variation in 

different populations. This will increase the 
knowledge about different variants and their 
implications in the medical and interventional 
management of patients.
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