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Surgical Tips for Approaching to
Superior Ophthalmic Vein in Patients
with a Carotid Cavernous Fistula

Dear Editor,

I am writing to present a surgical tip for approaching to
superior ophthalmic vein (SOV) of indirect carotid cavern-
ous fistula. The SOV approach was performed by a single
oculoplastic surgeon (PJY) in the following protocol. Un-
der general anesthesia, a radiopaque angio-catheter frag-
ment (ACF) of 10-mm length (A&A MD, Seongnam, Ko-
rea) was placed under the sub-brow area. The relative
location of the orbital rim, SOV, and ACF was evaluated
through angiography (Fig. 1A), and 10- to 15-mm incision
was made on the same line where the antero-most part of
the SOV. It was the shortest plane from SOV. The dissec-
tion was continued to just beneath the superior orbital rim,
and orbital fat was exposed and gently dissected using a
cotton applicator. The SOV is easily identified at the same
surgical plane where the ACF was placed. After identify-
ing the SOV using doppler ultrasound, to straighten and
control the SOV, the silk thread was put under the SOV us-
ing a muscle hook with a hole. It allows to easily approach
to the narrow, deep space and it helps to dissect the sur-
rounding soft tissues around the SOV (Fig. 1B). Next, the
vessel was punctured with an 18-gauge angio-catheter. Af-
ter embolization, the SOV was ligated with the pre-posi-
tioned silk sutures. During the operation, hemostasis was
achieved by the cottonoid absorbent in a solution of 1 :
100,000 of epinephrine and normal saline. The incision
was sutured with 6-0 silk sutures.
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Two female patients, aged 68 (case 1) and 51 (case 2), un-
derwent the SOV approach using an ACF and muscle hook
with a hole as described above in detail. The follow-up pe-
riod was 6 months. The primary diagnosis in case 1 was
right indirect carotid cavernous fistula with inferior petro-
sal sinus obstruction (Fig. 1C). Visual acuity was 0.1 right
and 0.4 left, and the intraocular pressure was 27 mmHg
right and 18 mmHg left. She showed proptosis and full
limitation of extraocular movement on abduction of her
right eye. In case 2, right indirect carotid cavernous fistula
with a dilated superficial middle cerebral vein and promi-
nent posterior flow and cortical venous reflux was ob-
served (Fig. 1D).

The most direct and usual route to the cavernous sinus is
the inferior petrosal sinus due to its direct connection to
the internal jugular vein [1]. However, both patients have
their conventional pathway of embolization, the ipsilateral
and the contralateral inferior petrosal sinus were obstruct-
ed. Therefore, the authors attempted an ipsilateral SOV ap-
proach as described above and basically based on the
method as we reported, previously [2].

Some variations in the anatomy and the dimensions of
the orbital veins make circumstances difficult [3,4]. More-
over, if the veins are recently developed, shunts would be
more prone to perforation and difficult to control [5].

Using a radiopaque ACF during operation allows prompt
intraoperative identification of the SOV. It helps us to pre-
sume the location of SOV even in case the vessels are ob-
structed with thrombosis or anatomic variation of the SOV.
It can be placed on the skin or into the dissected soft tissue,
and an angiogram is performed through the transfemoral
vein let the relative location of the SOV and the angio-cath-
eter be easily identified. Moreover, it informs us which di-
rection the catheter should be inserted to approach to the
cavernous sinus. There may be a worrisome opinion of an
unnecessary additional exposure of radiation to the pa-
tients, but this method rather reduces the excessive expo-
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Fig. 1. Photograph, angiographic findings and schematic illustrations of surgical technique to approach superior ophthalmic vein. (A) The
images of technique to evaluate the location of the superior ophthalmic vein (SOV) (red arrows). The radiopaque angio-catheter fragment
(orange circles), was placed on the skin or dissected connective tissue and angiography was performed. The relative location of the an-
gio-catheter orbital rim, and the SOV was identified. Minimal incision for direct approach can be performed and the SOV was success-
fully secured. (B) Schematic images of approaching the deep positioned SOV using a muscle hook with a hole. Put a 4-0 silk thread into
the hole of a muscle hook and insert the muscle hook just beneath the SOV. Additional blunt dissection can be performed with the muscle
hook. Pull out the silk thread using a non-tooth forceps and cut the middle part of the silk thread. Then, locate the two strands proximally
and distally. Tie carefully at each side of the SOV for easy manipulation and hemostasis in case of vascular rupture. (C) Angiography
via bilateral internal carotid artery shows severely dilated SOV (red box) and obstruction of the inferior petrosal sinus (red arrow). (D)
Angiography shows dilated SOV (red box) and superficial middle cerebral vein (orange arrows) drained by the tentorial sinus. The en-
trance site of the inferior petrosal sinus was obstructed (red circle) and cortical venous reflux was observed (fragmented purple arrows).
Informed consent for publishing patient photographs was obtained.

sure of radiation by approaching SOV easily and quickly. Jungyul Park i ) )
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due to the narrow, deep, and small incision site. Using a Jae-Il Lee
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the hole, allows surgeons to approach easily and safely to

posterior part of the SOV. Furthermore, the connective tis- )
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sues and adjacent structures can be easily dissected with

muscle hook, cut into two threads, allowing a safe secure
of the SOV before and end of the surgery.
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