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Case Report

Intermittent Orbital Pain due to
Hemodynamic Collapse of an Orbital
Varix: A Case Report
Naoki Kanekoa Daniel B. Rootmanb, c Ariel Takayanagia, d

Robert Goldbergb Gary R. Duckwilera Satoshi Tateshimaa

aDepartment of Radiological Sciences, David Geffen School of Medicine, University of
California Los Angeles, Los Angeles, CA, USA; bDivision of Orbital and Ophthalmic Plastic
Surgery, Jules Stein Eye Institute, Los Angeles, CA, USA; cDivision of Orbital and Ophthalmic
Plastic Surgery, Doheny Eye Center, Los Angeles, CA, USA; dDepartment of Neurological Surgery,
Riverside University Health System, Moreno Valley, CA, USA
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Abstract
Orbital varices typically present with symptoms related to dilation or thrombosis. We describe a
rare presentation of an orbital varix with pain caused by hemodynamic collapse of the varix. A
woman in the third decade presented with position-dependent orbital pain and enophthalmos.
She was found to have an intraorbital varix and a separate pterygoid varix. The patient
underwent endovascular treatment of the pterygoid varix using coils and sclerosing agents
which altered the venous outflow from the orbital varix. The patient had immediate resolution of
symptoms after the procedure. Our findings suggest that extraorbital venous outflow abnor-
malities may be the cause of symptoms in selected cases of orbital varices. By understanding the
venous structures on cerebral angiography and treating the extraorbital component, orbital
intervention may be avoided, reducing the risk of complications.

© 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Orbital varices are an uncommon entity composed of dilated venous channels in the orbit that
communicate with the normal venous system. Patients with orbital varices commonly present
with intermittent proptosis, diplopia, exophthalmos, or pain induced by Valsalva maneuver,
coughing, or change in position [1, 2]. We describe a patient with an orbital varix presenting
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with intermittent orbital pain and enophthalmos associated with head movement. The pain was
successfully treated by altering the hemodynamic pathway utilizing endovascular techniques. The
CARE Checklist has been completed by the authors for this case report, attached as online
supplementary material (for all online suppl. material, see https://doi.org/10.1159/000531601).

Case Report

Awoman in her early twenties with a history of right facial venous malformations presented
with intermittent, severe right orbital pain during anterior-posterior head movement in the
sagittal plane. The patient also complained of pain in the V1 and V2 distributions. The patient
rated the pain as 9/10 on a pain scale, which affected daily activity. The patient described a
sensation of the eyeball being pulled backward. The Valsalva maneuver induced swelling of the
right buccal venous malformation without any ocular symptoms. The only abnormality during
ophthalmological examwas mild right enophthalmos, with Hertel exophthalmometry measuring
13.5 mm in the right eye and 15 mm in the left eye with a base of 100 mm.

Magnetic resonance imaging demonstrated an orbital varix in the posterolateral ex-
traconal space and a pterygoid plexus varix which was associated with the known facial
venous malformation in the buccal region (Fig. 1). Right carotid angiogram revealed a 1.2-cm
venous varix at the orbital apex draining into the cavernous sinus, and a separate 3.5-cm
irregularly shaped varix in the pterygoid plexus and inferior petrosal sinus (Fig. 2a).

The decision was made to treat the pterygoid varix given that this was likely responsible
for the patient’s recurrent pain in the V2 and V3 distributions. Additionally, the patient’s
complaint was enophthalmos rather than proptosis, suggesting that the symptoms were
unlikely to be due to engorgement of the orbital varix as in typical cases. After the selective
carotid angiogram was performed, femoral vein access was obtained, followed by advance-
ment of a 6 French guiding catheter into the right internal jugular vein under venous
roadmapping. A microcatheter and a microguidewire were navigated into the venous varix
through the guiding catheter. A total of 10 electrodetachable coils were deployed, effectively
disconnecting the pterygoid varix from the cavernous sinus. A right ICA angiogram demon-
strated a significant decrease in the varix’s opacification. Next, a sclerosing agent, 70% sodium
tetradecyl sulfate (Sotradechol), mixed with 30% contrast and Avitene powder, was injected
into the near-stagnant venous varix via the microcatheter (Fig. 2b). Sotradechol works by
inducing inflammation and damage to the varix’s inner lining, leading to its shrinkage.
Avitene, a microfibrillar collagen hemostat, was added to the mix to stimulate clot formation,
augmenting the effectiveness of Sotradechol in obliterating the varix. Finally, two additional
coils were deployed inferior to the venous varix to ensure complete trapping of the
Sotradechol. After embolization, there was immediate redistribution of venous outflow
from the orbital varix to the cavernous sinus and inferior petrosal sinus. During the same
session, sodium tetradecyl sulfate and Avitene were injected percutaneously into the super-
ficial components of the facial venous malformation under fluoroscopic guidance. Post-
operatively, the orbital pain resolved and there was no recurrence for over 5 years. Informed
consent for publication was provided from the patient.

Discussion

Symptoms from orbital varices typically occur due to distension during bending or the
Valsalva maneuver and can also have acute onset of symptoms due to thrombosis or
hemorrhage [3, 4]. Classically, patients have marked proptosis when leaning forward, but
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occasionally also have mild enophthalmos when upright or leaning backward due to fat
atrophy caused by chronic venous engorgement [2, 5] Pulsating enophthalmos has also
been reported as a result of associated orbital wall defects [6]. Pain and enophthalmos due
to position-dependent collapse of an orbital varix, however, is exceedingly rare. The
management of this pain, as we have described, may differ from the treatments for dilated
or thrombosed varices.

Orbital varices are often managed with expectant observation. Intervention for orbital
varices is reserved for symptomatic cases with intractable pain, severe proptosis, vision
loss, or cosmetic disfigurement [7, 8]. Treatment options include surgical ligation,
percutaneous sclerotherapy, endovascular treatment, and preoperative or intraoperative
sclerotherapy followed by open surgery [9–11]. The literature on treatment of orbital
varices is limited, and treatment guidelines are yet to be established. Open surgery is
challenging because of the thin-walled vessels, the tendency to hemorrhage, and the lack
of defined surgical margins [3]. Percutaneous sclerotherapy has the potential to cause
orbital compartment syndrome due to the limited space in the orbit, where the pressure is
increased within the orbit and lead to reduced perfusion and potential ischemia [4].
Transvenous embolization of orbital varices may lead to worsening of symptoms due to
thrombosis, including pain and functional deficits [9, 12].

In our patient, we achieved hemodynamic alteration by transvenous obliteration of
the pterygoid varix rather than attempting the relatively invasive orbital varix emboli-
zation. Prior to treatment, head movement likely led to an increase in venous outflow to
the pterygoid varix and subsequent collapse of the orbital varix, causing enophthalmos
and pain. Embolization and exclusion of the pterygoid varix from the venous outflow
pathway then led to resolution of the patient’s symptoms. The patient’s severe pain (rated
as 9/10 on the pain scale), its clear relationship with head movement, and its immediate
and long-lasting resolution following our intervention strongly suggest a primary

Fig. 1.Magnetic resonance imaging. Contrast-enhanced T1-weighted coronal image of the head demonstrates
dilated veins in the posterior-lateral orbit (white arrow) and in the pterygoid muscles (black arrow).
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physiological cause. However, we recognize that psychosomatic factors may contribute to
the symptom profile and must be considered in the overall assessment and management
of such cases.

This case suggests that venous structures surrounding the orbital lesion should be
carefully assessed on cerebral angiography. In selected cases with symptoms caused by
hemodynamic changes in associated extraorbital components, treatment of extraorbital
components may resolve symptoms, eliminating the need for direct intervention within
the orbit.
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a b

Fig. 2. Cerebral angiogram. a Pre-treatment angiogram. Right internal carotid angiogram shows a venous
varix at the posterior portion of the ophthalmic vein (white arrow) and a venous varix in the pterygoid
plexus (black arrow). The cavernous sinus drains both through the inferior petrosal sinus and the
pterygoid venous varix. b Post-treatment angiogram. Following the embolization, there is no flow of
contrast through the pterygoid venous varix (black arrow). Note that the orbital varix (white arrow)
remains and the venous flow drains only through the cavernous sinus and then the inferior petrosal
sinus. CS: cavernous sinus. IPS: inferior petrosal sinus.
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