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Abstract
Purpose: Secondary glaucoma can be induced by a variety of local ocular problems. Intraocular tumors may initially present as
secondary glaucoma.
Methods: 8 consecutive patients with secondary glaucoma were found to have uveal melanoma. Thorough examination included
detailed history, fundus examination with scleral depression, B scan ultrasonography, and CT/MRI scanning techniques.
Results: A single case presented with spontaneous hyphema, two patients presented with secondary glaucoma, extraocular mel-
anoma and metastases, a single case was found to have angle block by an iridociliary ring melanoma and 4 cases presented with
neovascular glaucoma. Enucleation was necessary in all 8 cases.
Conclusions: General ophthalmologists should be aware of these rare initial manifestations of intraocular tumors as secondary
glaucoma. Enucleation would be recommended in most cases of intraocular malignancy manifesting as secondary glaucoma.
One should be extremely cautious in doing a penetrating surgery in such cases.

Keywords: Glaucoma, Melanoma, Neovascular glaucoma, Orbital melanoma

� 2013 Production and hosting by Elsevier B.V. on behalf of Saudi Ophthalmological Society, King Saud University.
http://dx.doi.org/10.1016/j.sjopt.2013.07.004
Introduction

Malignant melanoma of the uveal tract involves tumors of
the iris, ciliary body and most commonly the choroid. Unusual
presentation of posterior uveal melanoma includes vitreous
hemorrhage,1,2 rhegmatogenous retinal detachment,3 RPE
detachment,4 cystoid macular edema,4 choroidal detach-
ment,5 ocular inflammation,6,7 and secondary glaucoma. Sec-
ondary glaucoma due to intraocular malignancy may be due
to acute angle closure glaucoma,8 direct angle invasion by
ring melanoma of ciliary body,9–11 neovascular glaucoma,12

seeding of anterior chamber angle by malignant cells or
phagocytosed melanin pigments in melanomalytic glau-
coma13,14 and recurrent attacks of ocular inflammation.6,7 In
this report, we review eight consecutive cases of uveal mela-
noma that presented with secondary glaucoma.
Materials and methods

Eight consecutive cases of uveal melanoma presenting at
the EyeWorld Hospital, Giza, Egypt were retrospectively re-
viewed. Cases presenting with high intraocular pressure were
assessed with detailed history, ocular and systemic evalua-
tion. Ocular examination included slit lamp and fundus exam-
ination, ultrasonography, CT or MRI studies when necessary.
Systemic evaluation was done by an oncologist to rule out
metastases. Histopathologic evaluation both grossly and
microscopically was performed for the enucleated globes
to confirm diagnosis. Furthermore, thorough tumor evalua-
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tion of cell type, mitotic activity, lymphocytic infiltrates, tu-
mor necrosis, vascular pattern, tumor emboli, optic nerve
invasion and degree of tumor extension to the surroundings
was done. Institutional review board approval was not
required as the study adheres with the tenets of the Declara-
tion of Helsinki.
Results

Case 1

A 43 year-old male presented with one month history of
spontaneous hyphema (Fig. 1A) with an IOP 40 mmHg and
ciliary conjunctival injection OD. Vision was NLP OD. The pa-
tient was on topical antiglaucoma measures for 2 weeks.
There was no history of trauma, bleeding tendency or antico-
agulant use. Left eye examination was normal with 6/6 vision
on Snellen’s acuity chart. Ultrasonography was promptly per-
formed revealing a large nasal ciliochoroidal melanoma mea-
suring 18 � 17 � 12 mm associated with an exudative retinal
detachment and ciliochoroidal effusion (Fig. 1B). There was
inflammation in the posterior subtenon’s space with positive
T sign and myositis suspecting extraocular extension. MRI
confirmed the presence of the ciliochoroidal melanoma with
the presence of inflammatory signs around the globe and no
extraocular extension. Enucleation was performed with the
insertion of a hydroxyapatite implant. Histopathology re-
vealed a large necrotic melanoma with shadow cells and epi-
thelioid cells (Fig. 1C and D). The patient did well with no
evidence of liver or lung metastases 18 months following
enucleation.
Figure 1. (A) Anterior segment photography of case 1 showing hyphema filling
showing a large choroidal melanoma occupying the posterior pole with assoc
ghost cells in the hemorrhagic component (asterisk), sharp demarcation betw
eosin � 100). (D) Photomicrograph of epithelioid melanoma cells containing m
Case 2

A 55 year old female presented with a superior epibulbar
mass OS for 3 months. Past surgical history was significant for
subscleral trabeculectomy OS eight months prior. The right
eye was normal with 6/6 vision and normal IOP. On examina-
tion, a brownish mulberry like epibulbar mass was projecting
from the superotemporal limbus measuring 10 � 10 � 7 mm
and partially encroaching on the cornea (Fig. 2A). Tumor
base was partially infiltrating the surrounding sclera. Gonios-
copy showed superior tumor cells infiltrating the angle. Ocu-
lar ultrasound revealed a diffuse ciliochoroidal mass with
criteria of melanoma OS. The tumor was extensive and filling
1/3 of the globe, with no evidence of retrobulbar extension.
There was no lymphadenopathy or other swellings in the
body. Oncology evaluation including abdominal ultrasound,
and chest X-ray was free. The patient was offered modified
enucleation and this was carried out 6 weeks later due to pa-
tient hesitation. During this period, the epibulbar mass grew
significantly reaching 15 � 15 � 10 mm in size and encroach-
ing on most of the cornea (Fig. 2B and C). The globe and the
conjunctiva surrounding the mass were en bloc excised. His-
topathology revealed an epithelioid type melanoma with tu-
mor extension along the site of trabeculectomy (Fig. 2D). The
patient was lost to follow up and 8 months following surgery,
she presented with liver metastases. She passed away
6 months later.
Case 3

A 57 year old gentleman presented on February 2004 with
a blind painful right eye with proptosis for 2 years. His past
medical history revealed the presence of a temporal poster-
the anterior chamber with level (arrow). (B) A and B scan ultrasonography
iated retinal detachment. (C) Photomicrograph of the melanoma showing
een melanoma cells (arrowhead) and ghost cells (arrow) (hematoxylin and

elanin pigment (Hematoxylin and eosin � 500).



Figure 2. (A) Anterior segment photography of a case of melanoma with extraocular extension inducing an epibulbar and corneal gutter. (B) Gross
picture of the open globe following enucleation showing a diffuse intraocular melanoma occupying the choroid and ciliary body and extending on the
surface of the globe. (C) Photomicrograph showing exit of melanoma cells from the trabeculectomy site. (Hematoxylin and eosin � 200). (D)
Photomicrograph showing epithelioid melanoma cells. (Hematoxylin and eosin � 400).
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ior pole melanoma diagnosed in 1997, measuring at that time
14 � 14 � 7 mm by ultrasonography. On presentation, axial
proptosis measuring 28 mm OD was noted with limitation
of ocular motility in horizontal gaze. Ocular examination re-
vealed dilated episcleral vessels, an intraocular pressure of
40 mmHg, neovascularization of the iris with peripheral ante-
rior synechiae and a total cataract (Fig. 3A). Vision OD was
NLP, and left ocular examination was normal with 6/6 vision.
Gonioscopy revealed the presence of neovascularization on
the iris and in the angle inducing peripheral anterior synech-
iae. A and B scan ultrasound revealed a dome shaped peri-
papillary choroidal melanoma with 6 mm thickness and
massive extrascleral extension (Fig. 3B). There was no associ-
ated lymphadenopathy or other swellings in the body. CT
scan of the orbit and brain revealed a soft tissue mass
extending temporal to the globe OS, and infiltrating the lat-
eral rectus muscle. The soft tissue mass shadow was contigu-
ous with an intraocular soft tissue mass shadow (Fig. 3C).
There was no bony erosion. Systemic evaluation revealed
multiple nodules in the liver and lungs suggestive of mela-
noma metastases (Fig. 3D). The patient was suffering from
severe pain OD, and a palliative lid sparing modified exenter-
ation was performed. Despite being treated with orbital
radiotherapy and systemic chemotherapy, the patient had
an aggressive orbital recurrence and he passed away from
metastases 6 months following the surgery.

Case 4

A 55 year old lady presented with a localized epibulbar
mass OD for 6 months. Ocular examination revealed visual
acuity of 6/12. Slit lamp examination showed a superotempo-
ral brownish subconjunctival epibulbar mass OD measuring
6 � 4 � 3 mm and encroaching slightly on the cornea. The
mass was fixed to the globe (Fig. 4A). IOP was 40 mmHg
and gonioscopy revealed heavy pigmentation of the angle
by abnormal brown cells at 360 degrees of the angle. Ultra-
sound biomicroscopy revealed a ring shaped iridociliary soft
tissue mass (Fig. 4B). The mass was infiltrating the angle and
extending extraocularly. Ocular examination OS was normal
with 6/6 vision and the patient was systemically healthy. A
modified enucleation was performed with the insertion of a
biointegrated medpor implant. Histopathology confirmed
the presence of a mixed spindle and epithelioid cell mela-
noma of the ciliary body, iris and angle (Figs. 4C and D).
The site of extraocular extension coincided with a perforating
anterior ciliary channel. The patient was alive and well
10 months following surgery.
Cases 5–8

A series of 4 patients presented with neovascular glau-
coma secondary to uveal melanoma. Ages varied from 27
to 55 years. There were two males and two females. Case 7
has undergone cataract extraction OD with implant insertion
one year prior to presentation with no improvement in vision.
The patient developed worsening of visual acuity to LP with
development of NVG. On examination a large ciliochoroidal
melanoma measuring 18 � 16 � 12 mm was noticed
temporally.

All patients were managed with enucleation with insertion
of a biointegrated medpor implant. Patient’s demographic
data, tumor criteria, management, histopathologic findings
and follow up are described in Table.



Figure 3. (A) Facial photograph showing right axial proptosis with congested episcleral vessels OD. (B) A and B ultrasound scans showing a dome
shaped choroidal melanoma with massive extrascleral extension. (C) Axial CT scan showing an isodense vitreous OD with a minimally elevated intraocular
mass with massive retrobulbar extension OD. (D) B scan of the liver showing multiple echolucent masses within liver parenchyma denoting metastases.

Figure 4. (A) Photograph of the right eye of case – showing an epibulbar mass OD (asterisk), with a ring angle infiltration (arrow). (B) Ultrasound
biomicroscopy of the same eye clearly delineating the epibulbar melanoma (asterisk) and the angle infiltration (arrow). (C) Gross photograph of the
dissected specimen showing diffuse angle infiltration by melanoma cells. (arrow). (D) Photomicrograph of the enucleated globe showing correlation
between UBM and histopathology showing the epibulbar melanoma 9asterisk and angle infiltration (arrow). (Hematoxylin and eosin � 100).
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Discussion

Uveal melanoma is a locally destructive disease in addition
to its ability for distant metastases. Local tumor effects orig-
inate from compression of surrounding structures, direct
invasion of ocular structures, associated exudative retinal
detachment, tumor necrosis and hemorrhage. All local tumor
effects can result in secondary glaucoma of varying pathoge-
neses. Direct angle invasion and spontaneous hyphema
would result in trabecular outflow obstruction.11–13 Long
standing exudative retinal detachment with the development
of ischemia results in neovascular glaucoma.14,15 Tumor
necrosis and hemorrhage result in outflow obstruction by
melanomalytic and red blood cells,2,7,14 or might induce
ciliary body engorgement with anterior displacement of iris/
lens diaphragm inducing acute angle closure glaucoma.8

In our first case, the patient was a 44 year-old gentleman
who presented with spontaneous hyphema, and glaucoma
secondary to spontaneous choroidal melanoma necrosis. In
previous reports,1,2 vitreous hemorrhage was a rare presenta-
tion of choroidal melanoma and was significantly associated
with increased tumor thickness.2 Abi-Ayad et al. described
a case of ring melanoma presenting with spontaneous
hyphema.13 In our case, tumor thickness was 8 mm, and
was invading Bruch’s membrane, with massive tumor necro-
sis. Histopathology showed epithelioid cells, with vitreous
hemorrhage, hyphema, and red blood cells invading the an-
gle of anterior chamber. A high index of suspicion with
prompt ultrasound evaluation of the globe is indicated to
avoid the risk of performing surgery on a globe harboring
malignancy.

Cases 2 and 3 presented with extraocular melanoma and
glaucoma. Case 2, was erroneously diagnosed with unilateral
glaucoma and subscleral trabeculectomy was done else-
where 8 months prior to presentation. A rapidly growing epi-
bulbar mass was noticed 3 months following surgery. A
modified enucleation with en bloc excision of the mass with
the conjunctiva was successful in local tumor control. The tu-
mor was predominantly epithelioid, with a basal diameter of
18 mm. However, the patient developed liver metastases,
and passed away 14 months after exenteration. Singer et al.17

described a similar case scenario in a 61-year-old lady that
was diagnosed with acute angle-closure glaucoma and de-
spite prompt enucleation following Scheie filtration surgery,
she developed a local orbital recurrence and fatal metastatic
disease 30 months later. The authors concluded a possible
causal relationship between the filtering surgery and the local
and systemic recurrence of the disease.17 Besides iatrogenic
openings in globe, ocular melanoma can spread outside the
eye along natural openings in the sclera. Orbital extension
was described along the short posterior ciliary vessels18,19

and along the long posterior ciliary nerve.21

Case 3 is a typical presentation of the natural history of
choroidal melanoma. Six years after being diagnosed with
choroidal melanoma, and declining treatment, a 57 year-old
male presented with proptosis, cataract, and glaucoma.
Imaging studies revealed a temporal orbital soft tissue mass
in extension with the intraocular choroidal mass. Systemic
evaluation revealed liver and lung metastases. A palliative
exenteration revealed the presence of a mixed type, spindle
and epithelioid cell melanoma. The patient passed away
6 months following exenteration. In a report about choroidal
melanoma extending to the orbit, Rini et al.21 described four
patients with choroidal melanoma extending to the orbit. All
patients died of systemic dissemination. Interestingly en-
ough, the patients who survived the longest had only a sim-
ple biopsy or no surgery done at all.21

Case 4 had an iridociliary melanoma who presented with
localized extraocular extension, and 360� angle involvement
with secondary glaucoma. Enucleation revealed direct angle
invasion by malignant spindle cells. In a review of almost
9000 cases of uveal melanoma, Demirci et al.,11 recorded
an incidence ring melanoma of anterior chamber angle to
be 0.2%. All cases had secondary glaucoma and twelve out
of thirteen cases were managed with enucleation. Histopa-
thology revealed involvement of Schlemm’s canal in all cases.
Metastases developed in 25% of cases at a mean follow up of
6 years.11 Ring melanoma was misdiagnosed in four cases of
refractory glaucoma as angle recession, iridocorneal endo-
thelial syndrome and melanocytoma of ciliary body.9 Because
of the epibulbar mass and the gonioscopy performed, the
diagnosis of ring melanoma was well established in our case.
Ultrasound biomicroscopy beautifully demonstrated the cili-
ary body mass, the iris and angle involvement and the conti-
guity with the epibulbar mass through the sclera. Our patient
did well with no evident metastases 18 months following
enucleation.

Cases 5 to 8, all presented with neovascular glaucoma sec-
ondary to a large ciliochoroidal melanoma with a long stand-
ing exudative retinal detachment resulting in retinal ischemia.
Ischemia triggers the release of factors that both inhibit and
promote new vessel growth.23 Greater concentration in pro-
moting factors results in neovascularization.24 Rubeosis iridis
with secondary peripheral anterior synechiae and angle clo-
sure was present in all cases.

A recent report described the management of secondary
glaucoma in eyes with initial presentation of uveal melanoma
with cyclophtocoagulation.25 The target of the intervention
was to preserve vision and relieve pain. The cohort included
27 patients, of them 14 cases (52%) died during follow up
reflecting an advanced disease, 4 eyes were enucleated
and 15 (65%) out of 23 preserved eyes had a visual acuity
of NLP. Cyclophotocoagulation can be a useful palliative
way in pain management in advanced intraocular melanoma.

In conclusion, uveal melanoma can mimic any form of sec-
ondary glaucoma, which is the presenting feature in only 3%
of cases.12 Glaucoma was found to be an independent bad
prognostic factor on multivariate analysis, perhaps related
to delay in diagnosis and/or mismanagment.21 Despite being
a rare presentation, it is important to exclude clinically and by
thorough investigations intraocular malignancy before taking
any decision for filtering surgery while dealing with a poten-
tially fatal disease.
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