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51 A Case of Pterygopalatine Fossa
Arteriovenous Malformation Treated
by Transarterial Embolization Using
a Dual-Lumen Balloon Catheter

Sadayoshi Nakayama,” Tomoaki Terada,” Akira Wada,? and Hajime Yabuzaki'

Case
Report

Objective: We report a rare case of pterygopalatine fossa arterial venous shunt disease with venous congestion of the
superior ophthalmic vein (SOV) that was treated by transarterial balloon-assisted embolization.

Case Presentation: A 57-year-old man presented with congestion of the right bulbar conjunctiva, protrusion, and
swelling of the right eyelid was admitted to our hospital. Angiography demonstrated an arteriovenous fistula (AVF)
forming small congregated vessels in the pterygopalatine fossa fed by the branch of the ophthalmic artery (OA) and
artery of the superior orbital fissure, draining into the SOV via the inferior ophthalmic vein (IOV). From the artery of the
superior orbital fissure, transarterial embolization (TAE) with ONYX using a dual-lumen balloon catheter was performed.
The patient was treated without complications.

Conclusion: TAE using transarterial balloon-assisted embolization with ONYX is effective for periorbital arteriovenous
shunts, although special care is necessary to prevent the migration of ONYX into the OA.

Keywords

[ Introduction

Concerning treatment for arteriovenous shunt disease of
the head and neck, the development and introduction of
non-adhesive liquid embolic substances, such as ONYX
(Medtronic, Minneapolis, MN, USA) and PHIL (Micro-
Vention, Tustin, CA, USA), has improved the results of
endovascular treatment by transarterial embolization
(TAE)."» When performing TAE with liquid embolic sub-
stances in patients with arteriovenous shunt disease of the
head and neck, the migration of liquid embolic substances
into the ophthalmic artery (OA) or a feeder to the cranial
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nerves must be considered, but transarterial balloon-
assisted embolization facilitated liquid embolic substance
control in several studies, preventing complications.>™ In
this study, we report a patient in whom transarterial balloon-
assisted embolization for pterygopalatine fossa arteriove-
nous malformation (AVM) related to venous congestion of
the superior ophthalmic vein (SOV), which is rare, was per-
formed without complications.

| Case Presentation

A 57-year-old man presented with congestion of the right
bulbar conjunctiva. He consulted a local clinic of ophthal-
mology. The administration of an eye drop preparation did
not relieve the symptom and MRI was performed at his
previous hospital. Under a tentative diagnosis of a carotid-
cavernous fistula, he was referred to our hospital. There
was no contributory, no head or facial trauma, or otorhino-
laryngological or ophthalmological surgery before his pre-
sentation. He presented with congestion of the right bulbar
conjunctiva, right exophthalmos, right palpebral edema,
and mild right ocular motility disorder in all directions
(Fig. 1A). There was no other type of cranial neuropathy,
including trigeminal neuropathy, which is characterized by
pain and facial dysesthesia. The left and right ocular

Journal of Neuroendovascular Therapy Vol. 16, No. 7 (2022) ‘ 361 ‘



Nakayama S, et al.

Fig. 1
observed. (B) T2-weighted MRI on the initial consultation revealed dilation of the right SOV (arrow) and right exophthalmos.
SOV: superior ophthalmic vein

pressures were 10 and 22 mmHg, respectively. MRI-T2-
weighted imaging (T2WI) revealed dilation of the right
SOV and right exophthalmos. Contrast-enhanced MRI-T1-
weighted imaging (T1WI) demonstrated abnormal blood
vessels aggregating in the pterygopalatine fossa (Fig. 1B).
On cerebral angiography, aggregated blood vessels of the
pterygopalatine fossa in which a muscular branch from the
first/second segment junction of the OA to the inferior
medial posterior area and another muscular branch from
the second/third segment junction to the medial posterior
area flowed from the superior area, and a maxillary artery
branch, artery of the superior orbital fissure (ASOF),%
from the inferior area were observed (Figs. 2A, 2B, 2D,
2E, and 3A-3C). The primary outflow tract was from the
inferior ophthalmic vein (IOV) to the anterior superior
temporal vein- or angular vein-mediated facial vein via the
SOV. Severe stenosis of an outflow tract to the posterior
cavernous sinus via the SOV was observed, exhibiting
slight outflow (Fig. 2C and 2F). There were superior and
inferior inflow sites for aggregated blood vessels of the
pterygopalatine fossa, and a diagnosis of arteriovenous
shunt disease at this site was made. However, it was diffi-
cult to differentiate AVM from an arteriovenous fistula
(AVF) (Fig. 3D). A venous approach was considered diffi-
cult for the following reasons: the SOV to angular vein was
markedly tortuous, the confluence angle between the SOV
and IOV was sharp, and torsion was marked even at the
shunt site in the IOV, therefore, TAE was selected. A 7-Fr
FUBUKI guiding catheter (Asahi Intecc, Aichi, Japan) was
inserted into the right external carotid artery. A 4-Fr diagnos-
tic catheter was inserted into the right internal carotid artery.
A 4.2-Fr FUBUKI (Asahi Intecc) was guided into the right
maxillary artery through the 7-Fr FUBUKI guiding catheter.
A Scepter C 4 x 11 mm (MicroVention) was guided to an
area immediately before the ASOF and aggregated blood
vessels. The blood vessel was occluded with the Scepter C
and ONYX 18 infusion was started. When the total infusion
volume reached 0.31 mL, ONYX inflow to the IOV was
observed. Both internal and external carotid arteriography
confirmed the disappearance of the arteriovenous shunt
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(A) On the initial consultation, congestion of the right bulbar conjunctiva, exophthalmos, and right palpebral edema were

(Fig. 3E-3I). During ONYX infusion, attention was paid to
prevent inflow to a branch feeder of the OA or peripheral
collateral pathway. All symptoms reduced a few days after
surgery. The patient was discharged 5 days after surgery.
During the 29-month postoperative follow-up period, there
was no recurrent symptom or recurrence on MRI.

| Discussion

In the present case, a shunt was present in the pterygopala-
tine fossa inferior to the pterygopalatine fossa—inferior
orbital fissure junction. To our knowledge, no study has
reported arteriovenous shunt disease of the pterygopalatine
fossa. As feeders, an OA branch was responsible for inflow
from the superior area, and a maxillary artery branch,
ASOF, for inflow from the inferior arca at distant sites,
respectively. Considering the possibility of AVM, a thera-
peutic strategy was selected. Aggregated blood vessels
were present in the pterygopalatine fossa, exhibiting out-
flow to the IOV through the inferior orbital fissure. The
pterygopalatine fossa involves the courses of the second
and third branches of the trigeminal nerve, pterygopalatine
ganglions, and sphenopalatine and Vidian arteries as max-
illary artery branches, and a large number of nerves and
arteries, including ASOF; therefore, direct surgery is inva-
sive and difficult.” Furthermore, in the present case, symp-
tom exacerbation was noted and radiotherapy requiring a
specific time was not selected; endovascular treatment was
adopted. Arteriovenous shunt diseases include AVM and
AVF, but it is difficult to differentiate a micronidus AVM
from an AVF, as demonstrated in the present case. For
endovascular treatment, AVF can be treated by emboliza-
tion of a drainer. However, in AVM patients, embolization
of a drainer alone may induce hemorrhage. In the present
case, when selecting a therapeutic strategy, approaching
was difficult and transvenous embolization (TVE) was not
selected considering the AVM-related risk. TAE through
the ASOF, which facilitated catheter insertion to the periph-
ery of a feeder adjacent to the nidus, was instead performed
to enable treatment even in the presence of an AVF. Several
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Fig. 2 (A) Arterial phase of a frontal view on right internal carotid
arteriography before treatment. (B) Arterial phase of a lateral view
on right internal carotid arteriography before treatment. A portion of
the superior area of the shunt was visualized from a muscular branch
(arrowheads in A and B) from the first/second segment junction of
the ophthalmic artery to the inferior medial posterior area and
another muscular branch (arrows in A and B) from the second/third
segment junction to the medial posterior area. (C) Venous phase of
a lateral view on right internal carotid arteriography before treatment.
The main drainers outflowed to the front are superficial temporal vein
and facial vein mediated by the angular vein. (D) Arterial phase at
RAO40° on selective right external carotid arteriography before

studies reported that transarterial balloon-assisted emboli-
zation with a dual-lumen balloon catheter for the infusion
of'a non-adhesive liquid embolic substance, represented by
ONYX, reduced the incidence of complications through
favorable embolic substance control, improving the radical
cure rate.’™ In the present case, after a Scepter C was
guided to the periphery, a feeder was occluded with a bal-
loon and ONYX was infused, facilitating subtle infusion
control and embolization of abnormal aggregated blood
vessels and drainers without excessive embolization of the
feeder and its branch. When infusing ONYX through a
dual-lumen balloon catheter, such as Scepter C, there is no
difficulty in guiding to the periphery, risk of balloon-
related vascular injury on guiding, or ONY X regurgitation;
therefore, the migration of ONYX into other feeders, col-
lateral pathways, or nerve-nourishing blood vessels must
be considered. When performing TAE with a liquid embolic
substance, including in the present case, we directly mark a

treatment. Sphenopalatine and infraorbital arteries branched from
the third part of the maxillary artery (arrow). The artery of the supe-
rior orbital fissure (dotted line) also functioned as a feeder, exhibiting
inflow to the shunt site (arrowhead) via aggregated blood vessels.
(E) Arterial phase of a lateral view on selective right external carotid
arteriography before treatment. The entire shunt (arrowhead) was
visualized from the artery of the superior orbital fissure (arrow). Out-
flow to the IOV (double arrow) was observed. (F) Venous phase of a
lateral view on selective right external carotid arteriography before
treatment. Severe stenosis of the outflow tract from the SOV to the
cavernous sinus was noted (arrow). IOV: inferior ophthalmic vein;
RAO: right anterior oblique; SOV: superior ophthalmic vein

feeder as an index of infusion stoppage or inflow direction
on a monitor to prevent embolic-substance migration. To
our knowledge, no study has reported arteriovenous shunt
disease of the pterygopalatine fossa, but regarding perior-
bital AVF, for which the hemodynamics and condition
often resemble those in the present case, TAE was selected
for 27 patients reported by Sato et al. and for 10 of 31
patients for whom treatment methods were able to be con-
firmed from other case reports.®'» However, as a compli-
cation, visual field defect was observed in three patients.
Furthermore, liquid embolic substances may migrate into fine
collateral pathways or nerve-nourishing blood vessels that
cannot be visualized on angiography, leading to occlusion.
Therefore, when infusing a liquid embolic substance through
the third part of the maxillary artery, involving the ASOF, as
demonstrated in the present case, the possibility of visual field
defect, ocular motility disorder, facial dysesthesia, facial neu-
ropathy, or masticatory disorder must be sufficiently explained
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Fig. 3 (A) Axial section on external carotid arteriography (thin slab
maximum intensity projection, 0.4-mm thick). In an area posterior to
the inferior orbital fissure (dotted line), a shunt (arrowhead) was
observed. (B) Coronal section on external carotid arteriography (thin
slab maximum intensity projection, 0.4-mm thick). An inferior orbital
fissure (dotted line), sphenopalatine cleft (arrow), and pterygomaxil-
lary fissure (asterisk) were observed. In an area medial to the ptery-
gopalatine fossa inferior to the inferior orbital fissure, a shunt
(arrowhead) was noted. (C) Sagittal section on external carotid arte-
riography (thin slab maximum intensity projection, 0.4-mm thick). A
shunt (arrowhead) was observed between the inferior orbital fissure
(dotted line) and foramen rotundum (arrow). (D) Sagittal section on

before surgery because anastomosis with the OA, inferior lat-
eral trunk, or meningohypophyseal trunk is present, and the
pterygopalatine fossa involves the courses of the pterygopala-
tine ganglions and trigeminal nerve. A previous study reported
that coil embolization of other feeders before the infusion of a
liquid embolic substance prevented its migration,” suggesting
the usefulness of coil embolization of other feeders. When
adopting this method, an approach route for additional treat-
ment may be occluded; thus, feeders to be blocked with coils
must be sufficiently reviewed.
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common carotid arteriography (slab maximum intensity projection,
10-mm thick) before treatment. A shunt (arrow) was observed in the
pterygopalatine fossa posteroinferior to the inferior orbital fissure. (E)
Scepter C balloon (arrow) guided to an area adjacent to the aggre-
gated blood vessels at the periphery of the artery of the superior
orbital fissure. (F) Selective angiography through a Scepter C guided
to an area adjacent to the shunt at the periphery of the artery of the
superior orbital fissure. The shunt and drainer alone were visualized.
(1) Inflow to the entire shunt and IOV was noted on ONYX 18 infusion.
(G) Right internal carotid arteriography after surgery. (H) Right exter-
nal carotid arteriography after surgery. Disappearance of the arterio-
venous shunt was confirmed. I0V: inferior ophthalmic vein

| Conclusion

We reported a patient with pterygopalatine fossa AVM
related to hypoperfusion of the SOV, which may be rare.
Transarterial balloon-assisted embolization may improve
the radical cure rate and safety of treatment.

| Disclosure Statement
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