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Case Report

Bilateral Episcleral Corkscrew Vessels:
Expedition into the Unknown - Case
Report
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Abstract

We aim to report a case of a middle-aged woman with bilateral idiopathic elevated episcleral
venous pressure (IEEVP) and its difficulties in the diagnostic approach. Particularly in this case, the
atypical feature of ocular hypertension without glaucomatous optic nerve damage may be mis-
leading. We present a 66-year-old woman with longstanding bilateral “red eyes.” Clinical findings
included bilateral episcleral vessel engorgement and tortuosity and raised intraocular pressure
with open iridocorneal angles. Despite ocular hypertension, glaucomatous neuropathy was absent
and confirmed by normal structural (optical coherence tomography) and functional (standard
automated perimetry) tests. The systemic workup was unremarkable. Magnetic resonance angi-
ography showed bilateral dilated superior ophthalmic veins. Cerebral digital subtraction angiog-
raphy was requested, and no carotid-cavernous fistula (or other significant vascular findings) was
identified. The diagnosis of IEEVP was assumed. In conclusion, our case highlights the systematic
investigation necessary in cases of bilateral episcleral vessel engorgement and tortuosity and the
possible differential diagnosis to be considered to rule out life-threatening causes of elevated epi-
scleral venous pressure. It is important for clinicians to be aware of IEEVP even in patients with
atypical features that despite significative ocular hypertension had no glaucomatous damage.
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Background

Elevation of episcleral venous pressure (EEVP) causes aqueous outflow reduction, and conse-
quently elevated intraocular pressure, which can lead to glaucomatous optic nerve damage if left
untreated [1]. Several pathologies can cause EEVP, including arteriovenous malformations, such
as carotid-cavernous fistulas, orbital varices, and Sturge-Weber syndrome. Other conditions that
lead to venous obstruction include retrobulbar tumours, cavernous sinus thrombosis, thyroid
orbitopathy, and superior vena cava syndrome [1, 2]. Idiopathic EEVP (IEEVP) or Radius-
Maumenee syndrome is a rare entity and should be considered a diagnosis of exclusion [3-5].

IEEVP can occur as a unilateral or a bilateral condition at any age, with no gender pref-
erence [6, 7]. Clinically, IEEVP leads to dilated episcleral veins, intraocular hypertension with
an open iridocorneal angle, visible blood in Schlemm'’s canal, and optic nerve damage [1]. We
reporta case of a middle-aged woman with bilateral IEEVP and no glaucomatous damage and
its diagnostic approach.

Case Presentation

A 66-year-old woman presented to our outpatient clinic with chronic asymptomatic bilateral
conjunctival hyperaemia for over a year, which was unresponsive to medical treatment. Her
medical history included a history of treated arterial hypertension, dyslipidaemia, atrial
fibrillation, and type 2 diabetes mellitus. At presentation, best-corrected visual acuity was
20/20inboth eyes (OU). The presence of bilateral episcleral corkscrew vessels was notorious
at biomicroscopy (Fig. 1). No other ocular surface changes were noted. Intraocular pressure
(IOP) measured by Goldmann applanation tonometry was 27 and 28 mm Hg in the right (OD)
and left (0S) eye, respectively. Corneal pachymetry was 501 and 499 pm in the OD and OS,
respectively. No proptosis was observed. Ocular motility was normal, and the pupils were
isocoric with normal light reflexes. Gonioscopy revealed an open angle, with blood in the
Schlemm’s canal in the OD. The ocular fundus was unremarkable, with no vascular abnormalities
and a cup-to-disc ratio of approximately 0.2 H x 0.2 V in the OD and 0.1 H x 0.1 V in the OS
(Fig. 2). No carotid or ocular bruits were detected.

The patient had no family history of glaucoma nor a history of head or neck trauma. No
symptoms of headache, diplopia, pulsatile tinnitus, and pulsation of the orbit were present.

Optical coherence tomography (OCT; Spectralis; Heidelberg Engineering) revealed a
retinal nerve fibre layer average thickness of 87 and 84 pum in the OD and OS, respectively.
Bruch’s membrane opening minimum rim width and the macular ganglionar cell layer analyses

Fig. 1. Anterior segment photos of the right (a) and left (b) eyes showing episcleral vasculature engorgement
and tortuosity.
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Fig. 2. Fundus photography showing a normal optic disc, without cupping, no vascular tortuosity, and peri-
vascular miliar drusen. Visual field testing and optic nerve OCT were normal.

Fig. 3. Brain MRI. Coronal T2 turbo spin echo and TOF MRA showing enlargement of the superior ophthalmic
vein on the right (4 mm of diameter) (arrow). Normal appearance of the orbital fat. No signs of proptosis.
Cavernous sinus unremarkable (not shown).

were within normal limits in OU. Visual field testing (Standard automated perimetry Humphrey
Field Analyzer; Zeiss; 24:2 SITA Standard) was within normal limits. As such, the patient was diag-
nosed with ocular hypertension related to EEVP. I0OP-lowering drops (timolol 5 mg/mL b.i.d) were
initiated, while a diagnostic workup was performed to identify potential causes of EEVP.

The brain and orbital CT scans performed were within normal limits, which excluded
hypertrophy of the extraocular muscles, orbital, or intracranial space-occupying lesions.
Thyroid function and thyroid antibody tests were within normal limits. A workup for vascular-
related pathologies (e.g., carotid-cavernous fistula and cavernous sinus thrombosis) was
performed. Magnetic resonance angiography showed bilateral dilated superior ophthalmic
veins (Fig. 3). Cerebral digital subtraction angiography was negative for carotid-cavernous
fistula (Fig. 4). Thoracic CT angiography scans revealed stigma of mild pulmonary hyper-
tension and no venous cava obstruction.

The diagnosis of IEEVP was assumed. The initial IOP-lowering treatment (timolol 5 mg/mL)
reduced the IOP to 22 mm Hg bilaterally. Nonetheless, after 3 months, despite good patient
compliance, the IOP rose to 28 and 32 mm Hg in the OD and OS, respectively. A second drug

1
Karger <

111



Case Rep Ophthalmol 2022;13:109-115

Case Re ports In DOI: 10.1159/000515971 © 2022 The Author(s). Published by S. Karger AG, Basel
O p hth a I mo I Ogy www.karger.com/cop

Madeira et al.: Elevated Episcleral Venous Pressure

Fig. 4. Digital subtraction angiography was negative for carotid-cavernous fistula or other significant vascular
abnormalities.

(latanoprost 50 ug/mL) was added, and good IOP control was achieved, with intraocular
pressure values of 17 mm Hg OU.

Discussion and Conclusion

This clinical case highlights the possible differentials to be considered when faced with a
case of ocular hypertension (with or without glaucomatous neuropathy) with engorged episcleral
vessels. We summarize the systematic investigations to be done while ruling out the different
possible aetiologies [1, 6, 7]. The diagnostic approach of these patients is not straightforward
and can be challenging.

Aqueous humour drainage occurs through 2 pathways: conventional and uveoscleral. The
episcleral veins are the distal portion of the conventional aqueous humour outflow pathway.
Aqueous humour flows into the trabecular meshwork, Schlemm’s canal, and collector channels
and then through aqueous veins that drain into the episcleral veins [8]. The episcleral venous
plexus drains into the anterior ciliary vein and into the superior ophthalmic vein. Subsequently,
it flows into the cavernous sinus, proceeding into the superior vena cava through the internal
jugular vein, and finally into the right atrium [9]. Any obstruction to this drainage pathway
may cause EEVP with consequent episcleral vessel dilation and ocular hypertension [10].
Therefore, the pressure gradient between the anterior chamber and the episcleral veins influ-
ences the aqueous outflow through this pathway [2].

Anterior segment OCTA has emerged as a valuable method to study the anterior segment
vasculature and show potential to provide new knowledge about the role of the episcleral
vessels in intraocular pressure regulation. Recently, Zhao et al. [11] analysed the episcleral
vasculature in Sturge-Weber syndrome patients with juvenile-onset glaucoma through OCTA.
The vessel density and diameter index correlated with the IOP increase and the cup-disc ratio,
indicating that episcleral vascular hypertrophy may be a risk factor for glaucoma development
in these cases [11].

The obstruction of the aqueous drainage pathway could be caused by arteriovenous
malformations/fistulas or venous obstruction. Carotid-cavernous fistulas are the most common
cause of EEVP. Other causes include thyroid orbitopathy, Sturge-Weber syndrome, orbital
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tumours or varices, venous sinus thrombosis, superior vena cava syndrome, and obstruction
of the pulmonary or jugular veins [1, 2, 12]

IEEVP or Radius-Maumenee syndrome is characterized by arterialized, engorged, and
tortuous episcleral veins, with raised IOP, and, almost always, open-angle glaucoma is already
present at the time of diagnosis [3, 6, 7, 13]. It affects individuals of any age with no gender
preference. This condition could be unilateral or bilateral; when bilateral, it may be asymmetrical
[3]. IEEVP is a diagnosis of exclusion and can only be established after other conditions, some
of which are life-threatening, have been excluded [1].

Typically, in [IEEVP, no dilation of superior ophthalmic veins or reversal of blood flow
is observed, although some cases of IEEVP with these features have been published [1, 7].
In our case, bilateral dilated superior ophthalmic veins were present, leading to a high
suspicion of a carotid-cavernous fistula, which was not confirmed by the cerebral digital
subtraction angiography. Dural arteriovenous shunts or fistulas or indirect cavernous
sinus fistula are the most common missed diagnoses when IEEVP is suspected, as the flow
through this fistula is low rendering its detection extremely hard by neuro-radiologic
examination [3, 7]. However, patients with indirect cavernous sinus fistula usually present
with symptoms and signs such as proptosis, conjunctival chemosis, ocular motility distur-
bance, bruit, decreased visual acuity, headache, and retinal venous congestion. All were
absent in our case, which makes the diagnosis of dural arteriovenous shunts or fistulas
unlikely.

Moreover, in this case, mild pulmonary hypertension was present. A few cases of extremely
severe pulmonary hypertension (usually heritable pulmonary hypertension) leading to EEVP
have been reported [14, 15]. The present case did not have any clinical signs or symptoms of
pulmonary hypertension (fatigue, cyanosis, angina, or peripheral oedema), and only mild
stigma of the disease was present in CTA, which would not be sufficient to cause clinically
relevant EEVP.

Characteristically, the lack of characteristic symptoms of EEVP delays the diagnosis [7, 16].
As such, patients with a longstanding undiagnosed EEVP present with advanced optic nerve
cupping and pronounced visual field loss [1, 12, 13, 16]. In our case, no structural or functional
glaucomatous damage was found, which most likely means that this patient was diagnosed at
arelatively early course of the disease.

Because no clear aetiology has yet been identified for IEEVP, its treatment is similar to
primary open-angle glaucoma [3, 5, 17]. Nonetheless, IEEVP has lower responsiveness to
medical treatment [3, 5]. In our case, the patient was initially treated with timolol, which
allowed a good IOP control. However, 3 months later, the IOP increased, requiring the addition
of a prostaglandin, and consequently, an IOP of 17 mm Hg in OU was achieved. This illustrates
the progressive increase of IOP in IEEVP patients. Moreover, the majority of patients may
eventually require surgery.

The majority of the cases requiring surgery underwent trabeculectomy with or
without antimetabolites, and, in a few cases, non-penetrating deep sclerectomies have been
reported [4, 18]. Both surgeries allow good IOP control. A major concern in the surgical
management of these patients is the high risk of uveal effusion. As such, taking appro-
priate measures to prevent sudden hypotony and inflammation is imperative to avoid
uveal effusion [17]. Preoperative administration of intravenous mannitol, a slow decom-
pression during surgery when entering the globe (consider starting with a decompression
paracentesis), prophylactic sclerotomies, anterior chamber maintainers (e.g., cannula
with continuous infusion of balanced salt solution or viscoelastic agent), and application
of tight adjustable sutures on the scleral flap to decrease the probability of excessive
filtering postoperatively may be good options [17, 19, 20]. During the postoperative period,
the use of cycloplegic eye drops and oral and topical glucocorticoids to reduce inflammation
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may reduce the risk of choroidal effusion [17, 19]. Another hypothetical alternative to
reduce therisk ofuveal effusion would be a surgical procedure with alessabruptIOP reduction
such as bleb-forming minimally invasive glaucoma surgeries (MIGS). Since a trabecular
approach is not suitable (since this route is dependent on EVP), the only potential options
are the bleb-forming MIGS.

Overall, after surgery, patients achieve good IOP control. However, previous reports
described that the dilated episcleral vessels did not regress, and there was a maintenance of
blood in Schlemm’s canal after surgery [3].

In conclusion, we present a case of IEEVP, with an atypical scenario since a bilateral
superior ophthalmic vein dilatation was present and no glaucomatous damage was observed.
We summarize the diagnostic approach to a patient with EEVP and highlight the relevance of
excluding life-threatening conditions.
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