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ARTICLE INFO ABSTRACT

Keywords: Purpose: To report a case of wound neovascularization (Swan syndrome) one year after trabeculectomy favorably
Swan syndrome treated with two intravitreal ranibizumab injections.
Trabeculectomy

Observations: A 79-year-old woman under coumadin treatment for atrial fibrillation experienced relapsing
decreased vision in her left eye due to vitreous hemorrhage. She had had a past history of ocular hypertension
corneal decompensation after phacoemulsification that required a Descemet Membrane Endothelial Keratoplasty
and a subsequent trabeculectomy. After clearance of the hemorrhage, examination showed neovascularization
not in the retina but surrounding the sclerostomy wound of the trabeculectomy, being diagnosed as a Swan
syndrome. After two intravitreal injections of ranibizumab, gonioscopy showed complete resolution of the new
vessels. No further recurrences have been reported and IOP has remained controlled without glaucomatous
changes 7 months after the last injection. Clinical features and patient characteristics are described.

Conclusion and importance: Anti-vascular endothelial growth factor intravitreal injections may be a good and safe
alternative to manage vitreous hemorrhage secondary to wound neovascularization of the trabeculectomy site.

Wound neovascularization
Anti-vascular endothelial growth factors

remission without complications after two intravitreal injections of anti-
vascular endothelial growth factor.

1. Introduction

Intraocular hemorrhage, either affecting the anterior chamber or the
vitreous cavity, is a late-onset complication of limbal or scleral incisions.
First described by Swan,' it consists of recurrent intraocular bleeding
months to years after an uncomplicated anterior segment surgery, due to
abnormal wound neovascularization, visible under gonioscopy. The

2. Case report

A 79-year-old woman with prior ocular history of phacoemulsifica-
tion and Descemet membrane endothelial keratoplasty (DMEK) due to

incidence of Swan syndrome has markedly decreased due to less
extracapsular cataract extraction in favor of small-incision, clear cornea
cataract surgeries, ® although there have been some cases reported
after glaucoma filtering procedures.® '°

Previous publications have described argon laser photocoagulation
of the angle neovascularization as an effective treatment. However, in
some patients recurrent bleeding can occur that can lead to angle closure
and refractory glaucoma.®'>'? Moreover, the laser associated inflam-
mation may potentially induce fibrosis and failure of the filtering bleb.

We describe a post-trabeculectomy Swan syndrome and its complete

bullous keratopathy was followed in our Glaucoma Department due to
steroid-induced secondary ocular hypertension which required further
IOP control with an uneventful trabeculectomy performed 11 months
later. One year after this last filtering procedure, she went to our
Ophthalmology emergency department because of blurry vision in her
left eye (OS). A month before, in another institution, she had been
diagnosed with a vitreous hemorrhage that had resolved spontaneously
in this same eye. She had a medical history of hypertension, dyslipide-
mia and rosacea and she was under treatment with acenocoumarin for
atrial fibrillation. The patient did not suffer from diabetes or any other
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metabolic disease.

Her best corrected visual acuity (BCVA) was 20/50 in the OS. Slit
lamp examination showed a diffuse, functioning filtering bleb, no
corneal opacities, a nasally located, 2.5mm previous clear corneal
incision, correct pseudophakia with in-the-bag intraocular lens and
anterior chamber cells. Intraocular pressure (IOP) was 32 mmHg in the
OS. Fundus examination of the OS showed an inferior vitreous hemor-
rhage. After complete clearance of the hemorrhage eleven days later, no
retinal tears, wet age-related macular degeneration, diabetic retinop-
athy, retinal vein occlusion or any other vascular etiologies were found.
The central corneal thickness was 479 pm. The optic disc had a 0.5 cup
to disc ratio with a subtle notch in the superior rim, and an average
peripapillary retinal nerve fiber layer thickness (pRNFL) of 76 pm in the
Optical Coherence Tomography (OCT). When we further examined the
anterior segment, gonioscopy revealed neovascularization in the rim of
the sclerectomy (Swan sign) (Fig. 1A).

Considering the aforementioned signs, the patient was diagnosed
with Swan Syndrome. A minimally invasive approach was preferred,
and we opted for 0.5mg in 0.05 ml ranibizumab intravitreal injection
(IVI) and topical antihypertensive medications (fixed combination bri-
monidine/timolol) in OS.

The patient was re-examined one month after the ranibizumab in-
jection; at that time, angle neovascularization was absent (Fig. 1B),
BCVA of the OS had improved to 20/32 and IOP had decreased to 18
mmHg, so glaucoma medication burden was reduced to brimonidine
monotherapy in the left eye.

However, six days after this visit, the patient re-consulted the
emergency department for sudden visual loss in the OS. BCVA had
decreased to 20/40 and IOP was 21 mmHg in OS, after voluntary
cessation of brimonidine tartrate. Anterior segment examination
revealed new red blood cells in the anterior chamber. Similarly to the
first episode, fundoscopic examination showed an attached retina
without further details visualization due to the vitreous hemorrhage.
Based on the previous diagnosis, re-examination of the iridocorneal
angle showed remaining neovascularization now surrounding the iri-
dectomy (Fig. 2A).

A second ranibizumab IVI in the OS was performed four days later —
that is forty days after the first injection-without complications. Bri-
monidine tartrate was restarted in the OS due to IOP increase up to 21
mmHg. Due to the COVID-19 pandemic situation, the patient was fol-
lowed telephonically for 4 months without new visual symptoms or
complaints. On the successive face-to-face follow-up visits at our Glau-
coma department, she was visually stable without changes in her optic
disc appearance. Brimonidine tartrate was changed to latanoprost due to
allergic conjunctivitis associated with the former treatment. The last
visit was, to this date, 7 months after the last ranibizumab IVI. The pa-
tient maintained BCVA of 20/32, her IOP was 18 mmHg with latano-
prost and there was no neovascularization in the gonioscopy (Fig. 2B).
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3. Discussion

Swan syndrome is a rare, late-onset surgical complication that was
first described by Kenneth C. Swan in 1973." Frequently overlooked, it
consists of recurrent intraocular bleeding months to years after an un-
complicated anterior segment surgery, due to abnormal vessels growth
through the incisions.

It should be considered in either pediatric or adult patients com-
plaining of episodes of painless blurred vision who have a history of
anterior segment surgery. Indeed, although it has mostly been reported
after either intracapsular or extracapsular cataract surgery,' © cases
following glaucoma filtering procedures have also been described.®*°

Despite the fact that it typically presents within the first few years
after surgery, a remote surgery should not exclude it. In fact, Watzke
et al. described a patient with Swan syndrome that occurred 34 years
after surgery.’

It is unclear what predisposes to Swan syndrome. Although there are
only some case series published, several authors have suggested that the
faulty wound closure and gaping of the inner edges of the wound may be
contributing factors.»®®!111% Additionally, it has been demonstrated
that the limbal wounds healing process is associated with ingrowth of
episcleral tissue and vessels,® likely due to poor wound apposition.'>”>*
In fact, postmortem studies suggest that focal abnormal wound vascu-
larization is not rare after a surgery involving scleral incisions.” These
abnormal capillaries are exposed to the anterior chamber, and minor
trauma or fluctuations of intravascular pressure may lead to episodes of
bleeding that may take place more likely if the patient is anticoagulated,
like in our case.®'? On the other hand, known systemic risk factors for
other kinds of angle neovascularization like diabetes or arterial hyper-
tension'*'® may also play a role in this entity but have not been fully
elucidated due to the rarity of this condition.

A careful dilated ophthalmoscopy examination should be performed
to exclude other causes of vitreous hemorrhage, such as retinal tears,
retinal neovascularization, trauma or Uveitis-Glaucoma-Hyphema syn-
drome. Gonioscopy ultimately provides diagnosis by revealing wound
neovascularization, and rocking or manipulation of the gonioscopy lens
may aid in the diagnosis by provoking bleeding.” Imaging techniques
such as gonioscopy fluorescein angiography® or ultrabiomicroscopy
50-80 MHz' may be of help when visualization of neovascularization is
not evident. In our case, gonioscopic visualization clearly showed neo-
vascularization in the sclerostomy once the vitreous hemorrhage was
fully reabsorbed.

Swan syndrome can present as a self-limited disease,'” but there are
also reported cases of recurrences after minimal trauma. In those cases,
if left untreated, Swan syndrome can result in extensive synechiae, angle
closure and refractory glaucoma.®'"'? In our case, none of these signs
were found, although the patient showed an increased IOP in spite of an
apparently normally functioning filtering bleb, probably due to partial
blood cells blockage in the remaining trabecular meshwork and at the

Fig. 1. Results after one anti-VEGF IVI. Sclerectomy neovascularization (arrow) visible with gonioscopy (A) and their regression after a first ranibizumab IVI (B).

VEGF: vascular endothelial growth factor; IVI: intravitreal injection.
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Fig. 2. Results after a second anti-VEGF IVI. New neovascularization (arrow) surrounding the iridectomy (A) and their regression after a second ranibizumab IVI (B).

VEGF: vascular endothelial growth factor; IVI: intravitreal injection.

subconjunctival area. Additionally, our patient was under treatment
with acenocoumarin, which is known to facilitate bleeding in all organs,
including the eye. Although the INR level of our patient was 2.14-2.52
at the time of the bleeding and recurrences (normal range 0.9-1.3 and in
anticoagulated patients 2-3), cases of intraocular bleeding linked to
warfarin therapy in eyes with predisposing abnormalities have been
reported.'®

There is no consensus regarding the best treatment for Swan syn-
drome. Although observation may be a reasonable option in self-limited
intraocular bleeding, focal argon laser photocoagulation through a
gonioscopy lens using retrobulbar anesthesia has been proposed as the
treatment of choice in case of recurrent hemorrhages. Generally, short
pulses with high intensity are used to blanch the abnormal blood ves-
sels.>>!! However, this treatment is only temporarily effective since
episcleral vessels often regrow.>® Furthermore, potential inflammation
of the trabeculectomy site may lead to fibrosis and subsequent filtering
bleb failure. Other treatment options include cryotherapy to the limbus
at the neovascular site — although cystoid macular edema has been re-
ported as a complication®>® -, or surgical reopening of the wound fol-
lowed by diathermy or surgical excision of the blood vessels.’

In our case, the patient had already presented two episodes of vit-
reous hemorrhage in less than one month, so we decided to treat. Due to
focal argon laser photocoagulation high recurrence rate and potential
complications and the sight-threatening side effects of cryotherapy,
these treatment options were dismissed as first-line therapy. A surgical
approach was also discarded at this stage.

Lately, vascular endothelial growth factors (VEGF) inhibitors have
been found to be clinically efficient in several conditions in which angle
angiogenesis is involved, such as neovascular glaucoma.'” They can be
administered by direct anterior chamber injection (ACI) but also via IVI.
Indeed, anti-VEFG have proven to reach the trabecular meshwork in less
than 48 hours following IVI'® and remission of neovascularization has
been described for both administration routes.'”'°~?! Although Bhagat
et al.?! found the intracameral route of injection to be most effective in
terms of IOP control in a subgroup of NVG patients, concerns about its
safety have been raised. In fact, Akal et al.>? showed that ACI may have
local toxic effects in the corneal tissue. Moreover, ocular decompression
retinopathy following intracameral bevacizumab injection has also been
reported.”?

Having all this in mind and considering their excellent safety profile
and our center’s large experience with intravitreal anti-VEGF, we
decided to treat with a ranibizumab intravitreal injection. However, we
believe that ACI may also have been a valid option, although further
studies are needed to compare its efficiency and safety to that of IVI.

We opted for a different approach in the management of Swan syn-
drome with ranibizumab injections due to several reasons. First, anti-
VEGF injections are a relatively safe, minimally invasive, and a very
frequently used intraocular treatment that is available in nearly all
ophthalmologic centers, and theoretically they may not preclude a

subsequent laser treatment if needed. Second, in contrast to laser
photocoagulation, anti-VEGF injections do not seem potentially harming
to the filtering bleb, as they have been widely used even intraoperatively
in filtering surgeries, with a similar safety profile compared to antime-
tabolites.'”>?* Finally, as previously discussed, the use of anti-VEGF in-
jections has proved to be effective in the management of other etiologies
with anterior segment neovascularization, such as neovascular
glaucoma.

After a first ranibizumab IVI, complete neovascular regression was
observed and vision was stable for one month; however, another episode
of vitreous hemorrhage occurred, and vascularization regrowth was
observed but in a different area of the sclerostomy site. To address the
recurrence of the bleeding, a second intravitreal injection was admin-
istered forty days after the first dose, without any further relapse
throughout a follow-up period of seven months; however, the frequency
and the total amount of intravitreal injections needed to avoid the re-
currences completely is yet to be elucidated. Based on our early expe-
rience, we hypothesize that anti-VEGF IVI may be a good and less
invasive alternative to successfully manage Swan syndrome after tra-
beculectomy, but that more than one intravitreal injection may be
necessary.

4. Conclusions

Although less frequent in the advent of micro-incisional surgeries,
Swan syndrome should be suspected in recurrent anterior chamber or
vitreous body bleeding in patients with prior history of anterior segment
surgery, including trabeculectomy. Anti-VEGF intravitreal ranibizumab
injections may be a safe and less-invasive treatment option that could
prevent bleeding relapse and further major complications, such as angle
closure or refractory glaucoma. Although further investigation is
required, this case report shows promising results of antiangiogenic
intravitreal injections as a favorable treatment for Swan syndrome with
recurrent bleedings.
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