
Introduction
The cavernous sinus (CS) is a complex venous space that
lies on the lateral sides of the sella turcica surrounded by
the meningeal and periosteal dural folds. The sinus
extends from the superior orbital fissure to the apex of
the petrous temporal bone, with an average length of 2
cm and a width of 1 cm. The internal carotid artery
(ICA), with the sympathetic plexus around it, passes for-
ward through the sinus together with the abducens nerve
(VI) which lies lateral to the artery. The oculomotor (III)
and trochlear nerves (IV) and the ophthalmic (V1) and
maxillary divisions (V2) of the trigeminal nerve all lie in
the lateral wall of the sinus.[1]

The lateral wall of the CS has two layers; the external
layer is thick and pearly grey, and the internal is semi-
transparent and contains the cranial nerves. These layers
can be surgically separated to expose the III, IV and V1.
The medial wall of the CS has two areas, sellar and sphe-
noidal, both of which are made up of one dural layer
only. The superior wall, also called the CS roof, is
formed by three triangles: oculomotor, clinoid and
carotid triangles. CN III is located in a cisternal space in
the oculomotor triangle. The posterior wall is part of the
dura that covers the clivus, made up of the meningeal
and periosteal dural layers. This wall is close to the ver-
tical segment of the abducens nerve (VI), from the point

of its dural perforation to where it changes direction at
the level of Dorello’s canal. The cavernous segment of
the ICA with its accompanying sympathetic neural
plexus continues just medial to the CN VI. The ICA and
CN VI pass through the CS sinusoids.[2] Cranial nerves
III, IV, and V1 exit the cranium through the superior
orbital fissure, the V2 exits the cranium through the
foramen rotundum.

The anatomical structures of the CS can be invaded
by neoplastic, infectious, inflammatory, and vascular
lesions. There are two ways of approaching the CS,
intradural, with access to the CS via its dural roof
through the anteromedial or medial triangle; and
extradural, with access to the CS through its lateral wall,
through the paramedial, Parkinson's, anterolateral or
lateral triangles after surgically separating the two dural
layers and identifying CN III, IV, and V. A posterior
approach is also possible, though very difficult.[3,4] The
choice of surgical approach depends mainly on the loca-
tion of the lesion and its nature.

A precise knowledge of the complex anatomy of the
CS, together with pathological processes and their imag-
ing characteristics will enable accurate evaluations of the
conditions that affect the CS. This article presents a
model (coffee cup model) of the CS that enables us to
learn morphological features of the CS.
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A coffee cup model of the cavernous sinus enables us
to see in three dimensional perspective and to  learn, 
• The relationship of the oculomotor (III) and

trochlear (IV) nerves to the tentorium, 
• The relationship of the optic (II) nerve to the inter-

nal carotid artery,
• The relationship of the abducens (VI)  nerve to the

carotid artery, 
• The nerve that goes through the inferior orbital fis-

sure (IOF),
• The nerves that go through the superior orbital fis-

sure (SOF),
• The relationships of the nerves that go through the

SOF,
• The nerve that enters the pterygopalatine fossa (PP),
• The nerve that goes under the petrosphenoid ligament,
• The site of origin of the meningohypophseal artery

branches  and,
• The relationships that form the cavernous sinus tri-

angles.

Materials and Methods
Coffee cup model of the CS is prepared with a paper cof-
fee cup and 8 colored pipe cleaners (Figure 1). Outline
bottom and orbital entrance. Start with drawing circles on
bottom of the cup and punching the circles out with a
paper clip. Outline your cup - draw a tentorial line on side
of cup. Add circles for III, IV, V, and VI (Figures 2-4).
Label Gasserian V and Dorello VI petrosphenoid (Figure
3). Add circles for SOF, IOF and optic foramen on the
bottom of the cup (back wall of the orbit) (Figure 4). A
total of thirteen openings are added to the coffee cup for
this model. 

Steps to follow

• 1st – internal carotid artery (Figure 5) - add carotid
with proximal and distal angle

• 2nd – add abducens (VI) nerve next to carotid (on lat-
eral aspect) out through SOF (Figure 6)

• 3rd – add optic nerve (II) (Figure 7)

Figure 1. Take a paper coffee cup and 8 colored pipe cleaners. 

Figure 2. Tentorial line and structures on side of the cup. Add circles for
III, IV, V, and VI. 

Figure 3. Label Gasserian V and Dorello VI petrosphenoid. 

Figure 4. (a, b) Draw circles on the bottom and outer surface of the cof-
fee cup for cavernous sinus structures. Label inside openings.

a b
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• 4th – add oculomotor nerve (III) out through SOF
(Figure 8)

• 5th – add trochlear (IV) out through SOF (Figure 8)
• 6th – add trigeminal (V)
• 7th – add ophthalmic nerve V1 - out through SOF

(Figure 9)
• 8th – add maxillary nerve V2 - out foramen rotundum

into pterygopalatine fossa and then into the IOF
(Figure 10)

• 9th – add mandibular nerve V3 - out foramen ovale
(Figure 11)

Cavernous sinus model triangles

There are eight triangles in the cavernous sinus coffee cup
model (Figure 12).
• Clinoidal triangle (CT) between the optic (II) and ocu-

lomotor (III) nerves
• Oculomotor triangle (OT) between the oculomotor

(III) nerve and the dura it enters
• Supratrochear triangle (ST) between the oculomotor

(III) and trochlear (IV) nerves
• Infratrochear triangle (IT) between the trochlear

nerve (IV) nerve and V1 (ophthalmic) nerve also called
Parkinson’s triangle

• Anteromedial triangle (AM) between V1 (ophthalmic)
and V2 (maxillary) nerves

• Anterolateral triangle (AL) between V2  (maxillary)and
V3 (mandibular) nerves

• Posterolateral triangle (PL) Mandibular nerve lateral
to the greater superficial petrosal nerve (Glasscock’s)

• Posteromedial triangle (PM) Mandibular nerve medi-
al to the greater superficial petrosal nerve (Kawase’s)

Figure 5. Internal carotid artery in the CS. Add carotid with proximal
and distal angle. 

Figure 6. Add sixth nerve - abducens. 

Figure 7. Add optic nerve (II). 

Figure 8. Add oculomotor nerve (III) out through SOF and trochlear
nerve (IV) out through SOF. 
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Conclusion
The complex structure and important vascular and neural
contents of the CS,makes it very difficult for the neuro-
surgeon to reach and operate on the sinus. Understanding
of the microsurgical anatomy of the region is essential for
operating in and around the CS. This manuscript is a
model of the CS for understanding its complex anatomy.
Once the student has experience with the model above
(the right cavernous sinus) he should practice creating the
left cavernous sinus.
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Figure 9. Add ophthalmic nerve V1 - out through SOF. Figure 12. Triangles of the CS. AL: anterolateral triangle; AM: antero-
medial triangle; CT: clinoidal triangle; IT: infratrochear triangle; OT: ocu-
lomotor triangle; PL: posterolateral triangle; PM: Posteromedial triangle;
ST: supratrochear triangle.

Figure 11. Add mandibular nerve V3 - out foramen ovale. 

Figure 10. Add maxillary nerve V2 - out foramen rotundum into ptery-
gopalatine fossa and then into the IOF.
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