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ABSTRACT

This article outlines the surgical technique and the indications for the

lateral transmaxillosphenoidal approach, which is illustrated by an index case. A

27-year-old woman presented with a trigeminal sensory deficit caused by a

dermoid tumor occupying the lateral compartment of her right cavernous sinus.

A lateral transmaxillosphenoidal approach was performed, and the tumor was

removed lateral to the intracavernous carotid artery (ICA) and medial to intra-

cavernous cranial nerves. The lateral transmaxillosphenoidal approach is similar to

the transmaxillosphenoidal approach used for the removal of pituitary adenomas

invading the medial compartment of the cavernous sinus. By opening the lateral

wall of the sphenoid sinus just above and laterally to the carotid artery, tumor

can be removed medial to the intracavernous cranial nerves and lateral to the

ICA.
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Surgical approaches to tumors invading the

cavernous sinus are determined by the nature and

site of origin. It is accepted that tumors that arise

from intracranial structures (e.g., meningiomas or

schwannomas) should be approached transcrani-

ally.1–6 On the other hand, those arising in the

pituitary gland or parasellar region are better

approached either with the microsurgical transmax-

illosphenoidal technique7 or by endoscopic trans-

sphenoidal techniques.8,9

We present a variation of the transmaxillos-

phenoidal approach previously described7 for the
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resection of pituitary adenomas invading the medial

compartment of the cavernous sinus. The lateral

transmaxillosphenoidal approach allowed us to de-

bulk a dermoid tumor of the lateral compartment

of the cavernous sinus.

CASE REPORT

The patient, a 27-year-old woman, developed a

sensory deficit of the ophthalmic division of her

right trigeminal nerve over a period of 12 months.

A magnetic resonance imaging (MRI) scan showed

a tumor of the lateral compartment of her right

cavernous sinus (Fig. 1). The appearance in selected

sequences suggested a dermoid as the most likely

diagnosis (Fig. 2). Preoperative imaging studies

were completed with three-dimensional (3-D) re-

constructions. These allowed us to undertake a

virtual navigation of the sphenoid sinus. In this

way, we were able to better appreciate the relation-

ship between the tumor and the ICA (Fig. 3).

Operative Technique

An endonasal, transmaxillosphenoidal surgical

approach was made7 through the ipsilateral nos-

tril. Adequate exposure was obtained using an

Figure 1 Postcontrast coronal magnetic resonance (MR)

T1-weighted image shows hyperintense tissue with fat

signal intensity inside the right cavernous sinus with

slight medialization of internal intracavernous carotid

artery.

Figure 2 Postcontrast axial magnetic resonance (MR)

T1-weighted image, with ‘‘fat suppression’’ MR techni-

que, confirms the presence of a tissue with fat signal

intensity (hypointense in this sequence) inside the right

cavernous sinus, compatible with dermoid tumor.

Figure 3 Volume rendering reconstruction magnetic

resonance imaging (MRI): virtual endoscopic view of the

sphenoidal sinus shows the relationship between tumor

and internal carotid artery: yellow, tumor; red, internal

carotid artery (1, medial loop; 2, lateral loop; 3, posterior

loop); brown, sella turcica, clivus.
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asymmetric retractor with the shorter blade placed

in the maxillary sinus. The lateral wall of the

sphenoid sinus was removed, and the carotid prom-

inence was completely exposed. An opening was

made in the lateral wall of the sphenoid sinus,

superior and lateral to the intracavernous carotid

artery. The dura was then opened and soft tumor

herniated through it. The tumor had the features of

a typical dermoid in that it contained cutaneous

adnexa, mainly hair. It was easily removed by suction

and curettage. As the removal progressed, bleeding

of the cavernous sinus became increasingly copious

but finally was satisfactorily controlled.

RESULTS

The patient was discharged on the seventh post-

operative day. She sustained a temporary sixth

nerve palsy that resolved completely over a period

of 5 months. At a follow-up examination after

1 year, the patient has no cranial nerve deficits

and the residual tumor has not increased in size.

Although removal of the tumor was incomplete,

as demonstrated by the postoperative MRI scan

(Fig. 4), it was adequate for the patient’s need.

DISCUSSION

The transcranial approach is the route of choice for

tumors invading the lateral compartment of the

cavernous sinus, such as meningiomas or neurino-

mas, because the best surgical results can only be

achieved following the direction of tumor growth

and sparing cranial nerves and major vessels.1–6

The transmaxillosphenoidal approach, as de-

scribed by Inoue et al10 in cadaver and by Fraioli

et al7 in vivo, can be used to remove tumors that

arise inferomedially. It is especially useful for pitui-

tary adenomas that invade the medial compartment

of the cavernous sinus and displace ICA laterally. In

this way, the medial compartment of the cavernous

sinus, which is a virtual space between the carotid

artery and the pituitary gland, is exosed.11 Some-

times invasive pituitary adenomas do not displace

the carotid artery laterally because they invade both

the lateral and the medial compartment of the

cavernous sinus. In this situation, the transmaxil-

losphenoidal approach would be unwise and even

dangerous as tumor removal requires the manipu-

lation of the ICA.

On the other hand in some circumstances,

the lateral transmaxillosphenoidal approach allows

tumor removal medial to intracavernous cranial

nerves and lateral to the carotid artery when it has

not been displaced laterally by the tumor, as in our

patient. In fact, this approach becomes even more

attractive if the ICA has been displaced medially.

Many tumors can arise and grow in the lateral

compartment of the cavernous sinus displacing the

cranial nerves laterally without changing the course

of the carotid artery. Examples of these are dysem-

bryogenetic tumors, such as the dermoid reported

here, invasive pituitary adenomas, cavernomas,

angiofibromas, hemangiomas, and other, rarer

tumors.1,4,5,12–15

In such cases, both transcranial and the

standard transmaxillosphenoidal approaches are

difficult and potentially dangerous because the first

one needs manipulation of the cranial nerves lying

in the lateral wall of the cavernous sinus laterally

to the tumor, whereas the second demands

Figure 4 Postoperative coronal magnetic resonance

(MR) T1-weighted image shows a small tumor remnant

with fat signal intensity inside the right cavernous sinus.

LATERAL TRANSMAXILLOSPHENOIDAL APPROACH TO THE LATERAL COMPARTMENT OF THE CS/FRAIOLI ET AL 415



mobilization of the intracavernous carotid artery

as it lies medial to the tumor. These limitations

can be overcome by the transfacial, transmaxillary

approach to the anterior and lateral compartments

of the cavernous sinus,16–18 as can an endoscopic

approach that allows direct visualization of the

deeper anatomic structures and might even be less

dangerous.8

After consideration of former experiences, we

prefer the lateral transmaxillosphenoidal approach.

It has enabled us to remove a dermoid of the lateral

compartment of the cavernous sinus satisfactorily

and has the advantage of a direct approach through

the lateral wall of the sphenoidal sinus.

CONCLUSIONS

This report of a lateral transmaxillosphenoidal ap-

proach, used by us to remove a dermoid of the

lateral compartment of the cavernous sinus, could

be helpful for those cases in which the tumors are

located medially to the intracavernous cranial nerves

and laterally to the ICA. This approach allows the

preservation of the intracavernous cranial nerves,

which might be damaged by a transcranial ap-

proach. Obviously, transcranial surgery is indicated

when the tumor takes origin from intracranial

compartment and it is lateral to the cranial nerves.
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Cantore G. Transmaxillosphenoidal approach to tumors
invading the medial compartment of the cavernous sinus.
J Neurosurg 1995;82:63–69

8. Alfieri A, Jho HD. Endoscopic endonasal approaches to
the cavernous sinus. Neurosurgery 2001;49:354–362

9. Frank G, Pasquini E, Mazzatenta D. Extended trans-
sphenoidal approach. J Neurosurg 2001;95:917–918

10. Inoue T, Rhoton AL, Theele D, Barry ME. Surgical
approaches to the cavernous sinus. Neurosurgery 1990;26:
903–932

11. Harris FS, Rhoton AL. Anatomy of the cavernous sinus: a
microsurgical study. J Neurosurg 1976;45:169–180

12. DeMonte F, Al-Mefty O. Ruptured dermoid tumor of the
cavernous sinus associated with the syndrome of fat
embolism. J Neurosurg 1992;77:312–315

13. Linskey ME, Sekhar LN. Cavernous sinus hemangiomas: a
series, a review, and a hypothesis. Neurosurgery 1992;30:
101–107

14. Ohata K, El-Naggar A, Takami T, et al. Efficacy of
induced hypotension in the surgical treatment of large
cavernous sinus cavernomas. J Neurosurg 1999;90:702–708

15. Zhou LF, Mao Y, Chen L. Diagnosis and surgical
treatment of cavernous sinus hemangiomas: an experience
of 20 cases. Surg Neurol 2003;60:31–36

16. Couldwell WT, Sabit I, Weiss MH, Giannotta SL, Rice D.
Transmaxillary approach to the anterior cavernous sinus:
a microanatomic study. Neurosurgery 1997;40:1307–
1311

17. Liu JK, Decker D, Schaefer SD, et al. Zones of approach
for craniofacial resection: minimizing facial incisions for
resection of anterior cranial base and paranasal sinus
tumors. Neurosurgery 2003;53:1126–1137

18. Sabit I, Schaefer SD, Couldwell WT. Extradural extranasal
combined transmaxillary transsphenoidal approach to the
cavernous sinus. Laryngoscope 2000;110:286–291

416 SKULL BASE/VOLUME 17, NUMBER 6 2007


