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growth of iris nevi into melanomas, including blue vs
brown iris color and iris stromal seeding, both of which
were present in our case, in addition to the multivariate
risk features of young age and feathery tumor margins.3

In an analysis of 44 patients with suspicious iris melano-
cytic lesions, Giuliari and colleagues8 found that 10 (23%)
exhibited growth, with none developing metastases by
21 months’ follow-up. They identified large tumor basal
diameter (P 5 0.004) and inferior tumor location
(P 5 0.004) as risk factors for growth.8 They also demon-
strated ultrasound biomicroscopy features associated with
growth, including greater tumor baseline thickness
(P 5 0.01), endothelial touch (P 5 0.007), irregular intra-
lesional internal structure (P 5 0.0001), and intralesional
dots and linear streaks (P\ 0.0001).8

Iris melanoma is managed by local resection, plaque
radiotherapy, or enucleation.9 Smaller tumors can be
managed by resection, whereas plaque radiotherapy is
employed for larger tumors and those with more extensive
seeding and angle involvement, even if there is mild
glaucoma.9 Enucleation is generally reserved for cases
with large tumors and uncontrolled secondary glaucoma.9

In a long-term analysis of 144 patients with iris melanoma
treated by plaque radiotherapy, Shields and colleagues9

noted that glaucoma was present at initial visit in 40% of
cases, and the main indications for plaque radiotherapy
included large tumor base (51%), glaucoma (19%), diffuse
multifocal involvement (4%), localized extraocular exten-
sion (3%), and residual/recurrent tumor following surgical
resection (8%/14%). By Kaplan Meier estimate at 7 years,
tumor control was achieved in 86%, enucleation was neces-
sary in 12% and metastasis occurred in 1%.9

The prognosis of iris melanoma in children is generally
satisfactory.1,4,6 Shields and colleagues4 reported that only
4% of 317 patients with iris melanoma developed metastasis;
only 1 was a child.4 Factors predictive of metastasis included
extraocular extension (P 5 0.0037) and high IOP
(P 5 0.0032).4 In a recent report on outcomes of iris mela-
nomas based on American Joint Committee onCancer tumor
category, metastasis was found in 3% of patients, all of whom
demonstrated tumorextension into theciliarybody/choroid.10
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Conjunctival granuloma
post pulley fixation suture

Anu A. Mathew, MBChB, MD (Ophthal),
FRANZCO,a and Lionel Kowal, MBBS,
FRANZCOb

Pulley fixation sutures to the medial rectus muscles have been used
to manage variable-angle esotropia and convergence excess eso-
tropia. Most techniques use a nonabsorbable suture. The posterior
location of the sutures usually minimizes complications. We report
a case of chronic conjunctival granuloma occurring after pulley fix-
ation suture to the medial rectus muscle.

Case Report

A 10-year old girl presented to the Royal Victorian Eye and
Ear Hospital, Melbourne, with convergence excess esotro-
pia. Prior to surgery, she had a left esotropia measuring 40D

at near and 20D at distance with spectacle correction for hy-
permetropia and astigmatism. She had undergone treat-
ment for amblyopia. Her visual acuity was 20/20 in the
right eye and 20/30 in the left eye. She underwent bilateral
medial rectus recession with bilateral pulley fixation su-
tures. The surgery was performed by a surgeon who had
performed this technique more than 70 times.

Using a fornix incision, the medial rectus was isolated,
hooked, and recessed to 5 mm from the insertion on the
right and 4.5 mm from the insertion on the left with fixed
scleral 6-0 polyglactin 910 sutures. A hookwas placed along-
side the medial rectus muscle approximately 10 mm poste-
rior to the original insertion to engage the medial rectus
pulley, as described elsewhere.1-3 A 6-0 braided polyester
suture was passed through the pulley and subsequently
through the posterior medial rectus muscle belly. Once
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FIG 1. Photograph of patient’s right eye in right gaze showing nasal
conjunctival granuloma.
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the suture was tied, a forced duction test in adduction was
performed to confirm that a moderate mechanical
restriction had been created. The conjunctival wound was
closed with a 8-0 polyglactin 910 suture.
Topical prednisolone acetate, chloramphenicol, and di-

clofenac eyedrops were used 4 times daily in each eye for 1
week postoperatively. Examination findings at the 1-week
follow-up examination showed good alignment (esotropia
measuring 6D at near and 4D at distance with hyperme-
tropic correction) and were otherwise unremarkable.
Fifteen months postoperatively, the patient presented to

the emergency department complaining of a red lump in
her right eye that was noticeable only on extreme right
gaze (Figure 1). On slit-lamp examination, a 2–3mm raised,
inflamed conjunctival lesion was noted close to the plica in
the right eye, that is, nasal to the site of the fornix incision.
The esotropia was stable, measuring 10D at near and 2D at
distance with hypermetropic correction.
The lesion was presumed to be a granuloma secondary to

the nonabsorbable suture used for the pulley fixation suture.
The differential diagnosis of an inclusion cyst and pyogenic
granuloma were considered. However, the posterior location
of the lesion (away from the conjunctival incision site) and the
formed, solid nature of themass, without a stalk andwith lack
of bleeding, made those two diagnoses unlikely. The patient
was treated with a course of topical fluorometholone for
3 months, with minimal improvement. The granuloma was
still evident at the last review, 3 years after surgery. The pa-
tient had no symptoms of ocular discomfort and was not
significantly concerned about cosmesis. The patient and fam-
ily declined further surgery to remove the granuloma. Thus
histopathological correlation was not possible.

Discussion

In the ophthalmic literature, granulomas have been re-
ported in association with nonabsorbable sutures used in
eyelid, pterygium, and strabismus surgery.4-6 To our
knowledge, suture granuloma associated specifically with
use of pulley fixation sutures has not been reported
previously.1-3,7
Journal of AAPOS
Braided polyester is a commonly used nonabsorbable su-
ture that has shown to have the lowest long-term inflam-
matory reaction compared to blended polyester and
polyethylene sutures and monofilament polypropylene su-
tures in a rabbit model.8 In our case, the braided polyester
suture was used bilaterally, but the patient only developed a
unilateral conjunctival granuloma. We hypothesize that
the cut end of the suture may not have been adequately
buried and incited an inflammatory reaction.

The differential diagnosis of a conjunctival suture gran-
uloma includes epithelial inclusion cyst and pyogenic gran-
uloma. An acquired epithelial inclusion cyst occurs when
the epithelial cells are displaced into the substantia propria,
where they proliferate to form a cystic cavity.9 Any surgery
involving the conjunctiva can be at risk of developing an
epithelial inclusion cyst. The noncystic nature of the lesion
in our case excluded this diagnosis. Pyogenic granuloma
was the second most common vascular conjunctival tumor
described in a series from Wills Eye Hospital.10 The con-
dition usually followed an ocular insult and presented as a
“slowly, enlarging fleshy vascular mass.” The lesion was
often pedunculated, with a stalk of feeder blood vessels
and connective tissue. In our case, the lesion was not
pedunculated and did not have a tendency to bleed, thus
making this diagnosis less likely.
Literature Search

Web of Science and PubMed databases were searched in
February 2017 without date restriction using the following
terms: polyester suture, granuloma, strabismus surgery, and ocular.
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