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A caroticocavernous fistula without vascular injury following
endoscopic transsphenoidal excision of a tuberculum sellae
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1 | INTRODUCTION

Caroticocavernous fistulae are rare complications following
carotid artery injury during transsphenoidal surgery. The in-
cidence of this complication without carotid injury has not
been reported previously. The use of vascularized mucosal
flaps may be contributory. This lesion can be treated with
endovascular techniques.

The incidence of vascular complications following en-
doscopic surgery of the skull base is a rare but potentially
devastating complication. This is usually associated with
intraoperative injury to the adjacent internal carotid artery
and/or cavernous sinuses, with one potential consequence
being formation of a caroticocavernous fistula. However, the
formation of such a fistula postoperatively in the absence of
such an injury has not been reported in the literature, and may
involve alternate mechanisms to direct trauma.
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Caroticocavernous fistulae can occur following transsphenoidal surgery even with-

out evidence of carotid artery injury. A role of vascularized flap reconstruction may
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2 | CASE REPORT
A 49-year-old woman with underlying dyslipidemia who pre-
sented to us with a chronic progressive bilateral visual loss and
headaches for 8 months, with the left eye being more severely
affected. Examination revealed no light perception in the left
eye, the right eye's visual acuity being 6/12 corrected, with a
right temporal hemianopia. There were no other cranial nerve
palsies. Fundoscopy of the left eye showed optic atrophy.
MRI Brain revealed a sellar enhancing mass with suprasel-
lar extension measuring 3.4 X 2.9 x 2.8 cm (Figures 1 and 2)
with a dural tail consistent with a tuberculum sellae menin-
gioma. Pituitary hormonal profile was within normal ranges.
She underwent endoscopic endonasal transtubercular
tumor excision with complete excision of the tumor with a
multilayered repair of the dura utilizing a nasoseptal flap,
tissue glue, and artificial dura (Duragen). The tumor was
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FIGURE 1
meningioma at the sellar and suprasellar region (Arrow)

Preoperative contrast T1, axial MRI of the extra-axial

FIGURE 2 Preoperative contrast T1, sagittal MRI of the extra-

axial suprasellar meningioma (Broad red arrow). The tumor occupies
the sellar region with some suprasellar extension. Note anteriorly the
dural tail finding characteristic of meningiomas (thin black arrow)

fibrous and both medial opticocarotid recesses were drilled
bilaterally to access the tumor laterally. There was no exces-
sive bleeding from the operative site seen during the proce-
dure, and the patient did not require any blood transfusions
during or after the procedure. Postoperatively, the patient
had transient diabetes insipidus and required hydrocortisone
replacement but was otherwise well and discharged after
8 days. Histology confirmed a grade I meningothelial menin-
gioma. The patient then presented back 2 months later with
CSF rhinorrhea. Endoscopic exploration and repair of the
flap was performed. Intraoperatively, there was a small defect
at the level of the tuberculum sellae on elevation of the muco-
sal flap, which was covered and reinforced with tissue glue.

FIGURE 3
demonstrating left sided caroticocavernous fistula with supply from

Internal Carotid angiogram, anteroposterior view,

left internal carotid artery. Note the early filling of the left cavernous
sinus (red circle)

No evidence of tumor recurrence was seen. Postoperatively,
the patient was well.

The patient presented back 6 months after the initial sur-
gery with new onset generalized tonic-clonic seizures. She
was also noted to have left eye redness, pain, and swelling for
1 week prior to the seizure associated with intermittent head-
aches. Examination revealed left eye chemosis and proptosis,
associated with multiple corkscrew vessels of the sclera, but
no ophthalmoplegia. The left eye pupils was dilated. CT Brain
revealed no tumor remnant. CT angiography revealed dilata-
tion of the left superior ophthalmic veins with significant en-
larged leptomeningeal vessels in the left cerebral hemisphere.
Cerebral angiography confirmed a left caroticocavernous fis-
tula supplied bilaterally by branches of both external carotid
arteries and left internal carotid artery with no evidence of a
pseudoaneurysm or venous thrombosis (Figures 3 and 4).

She underwent successful endovenous coil occlusion of the
left caroticocavernous fistula. After procedure, her new ocular
symptoms resolved completely, but the left eye remained blind.
A repeat cerebral angiogram 2 months later showed no radio-
logic evidence of a residual caroticocavernous fistula (Figure 5).
The patient is currently well and is still under our follow-up.

3 | DISCUSSION

This case report highlights a hitherto unreported complication
of endoscopic endonasal transsphenoidal surgery. A Pubmed
literature search did not find any previously such reported
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FIGURE 4
demonstrating left sided caroticocavernous fistula with early filling of

Internal carotid angiogram, lateral view,

the left cavernous sinus (red circle)

FIGURE 5
3 months postcoiling, demonstrating resolution of fistula. The packed

Repeat internal carotid angiogram, lateral view

coils used for obliteration are visible (red arrow)

case. The use of endoscopic endonasal transsphenoidal sur-
gery for skull base tumors has become increasingly popular
in the past two decades. This technique, however, has previ-
ously been reported to have its own unique set of compli-
cations. The most common of these is a CSF leak, reported
to occur in up to 15% of patients.l’2 Other reported compli-
cations include transient or permanent neurological deficit,

intracranial infection including meningitis. Carotid artery
injury is a feared complication of such procedures, with a re-
view reporting a 0.2%-1% incidence.” This is usually marked
by the presence of torrential bleed from the exposed artery,
but no such signs were seen in the above case. The treatment
of such injuries range from surgical packing, clip ligation to
endovascular exclusion or repair of the defect. Postoperative
complications from such injuries reported include pseudoa-
neurysms, caroticocavernous fistulae, and cavernous sinus
thrombosis. Previous case reports of caroticocavernous fistu-
lac* or pseudoaneurysms5 following transsphenoidal surgery
were, however, preceded by clear evidence of intraoperative
vessel injury and bleeding which was not seen in our case.

A common method of dural defect reconstruction in skull
base surgery is the utilization of a pedicled nasoseptal flap, which
has been shown to reduce the incidence of CSF leak in this popu-
lation. Additional benefits are also seen in comparison with other
methods of repair, with a reduced incidence of meningitis.

Nasoseptal flap reconstruction is generally considered a
well-tolerated procedure, with minimal morbidity.6 Expected
complications of nasoseptal flaps predominantly involve the
nasal septal donor site, and include septal perforation, muco-
cele formation, flap necrosis, and collapse of the nasal dor-
sum.” Vascular complications of dural defect reconstruction
are negligible in the literature.

Caroticocavernous fistula is vascular lesions caused by an
abnormal communication between the carotid artery or its
branches and the cavernous sinus. It is widely classified using
the Barrow classification into direct and indirect variants.®
The type A or direct variants are typically associated with
traumatic injury to the cavernous ICA and present acutely.
Reported mechanisms include skull base and head trauma,
angiography, and surgical procedures in the nasal cavity or
transsphenoidal techniques. An association with collagen
vascular diseases such as Ehler-Danlos syndrome and fibro-
muscular dysplasia has been reported, but this patient showed
no evidence of such pathology.

Cavernous sinus thrombosis has also been proposed to
be etiologic in the formation of indirect caroticocavernous
fistulae. This was highlighted in a recent case report,9 with
possible mechanisms include direct injury to the cavernous
sinus, and a postsurgical hypercoagulable state. Two case
reportslo’11 of postoperative cavernous sinus thrombosis fol-
lowing transsphenoidal surgery serve to highlight this pos-
sibility, but the presentations were acute and not associated
with an eventual caroticocavernous fistula. This patient did
not have a history of thrombophilia, and angiography did not
reveal signs of cavernous sinus thrombosis.

A potential pathophysiologic mechanism in the de-
velopment of arteriovenous fistulae (AVF) is the over-
expression of angiogenic growth factors such as VEGF.
Overexpression of these factors have been described in
the connective tissue of patients with dural AVFs.'? A rat
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model supports the VEGF hypothesis, with reduced rates
of dural AVF formation seen with the addition of a VEGFR
antagonist.13 We propose that this patient's caroticocav-
ernous fistulae were formed after the provocation of local
overexpression of VEGF in the region following the sur-
gery, possibly due to neovascularization of the nasoseptal
mucosal flap. It is also interesting to note case series of
VEGEF expression in rneningiomas,14 and we propose that
this may be significantly associated in this case via a para-
crine effect. Further analysis of the patient's serum and or
local tissue for angiogenic factors would be beneficial in
clarifying this hypothesis, but were not locally available.

4 | CONCLUSION

The formation of caroticocavernous fistulae following trans-
sphenoidal surgery may occur even without overt vascular
injury. The role of vascularized flap reconstruction may be
contributory, though the mechanism remains unclear.
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