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Case Report
Secondary glaucoma as initial manifestation of ring
melanoma: a case report and review of literature
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Abstract: Melanomas account for over 70% of adult malignancies in the eye and occur primarily in the choroid.
Melanomas rarely originate in the ciliary body, with an annual incidence of approximately 1.6 cases per million.
While the incidence rate of these tumors is low, malignant melanomas metastasize at early stages of disease de-
velopment and show poor prognoses. Malignant melanomas of the ciliary body are often deeply hidden and have
complex clinical manifestations, which are easily misdiagnosed and affect the prognosis. Here, we report a case of
monocular ciliary body melanoma in an elderly Asian woman. Using this case as an example, we perform a system-
atic review of the disease’s clinical symptoms, signs, diagnoses, differential diagnoses, treatment and prognosis.
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Introduction

Malignant melanomas are highly malignant
tumors that originate from the melanocytes.
While the incidence rate of these tumors is low,
malignant melanomas metastasize at early
stages of disease development and show poor
prognoses. Primary malignant melanomas of
the skin are most common; however, the pig-
mented membrane tissue within the eye is also
one of the primary sites for melanomas [1].
Malignant melanomas account for over 70% of
the malignant tumors in the eye. Malignant
melanomasare often distributed in a diffuse
pattern in the choroid tissue. The majority of
patients are diagnosed either due to decreased
visual acuity or during conventional examina-
tion of the fundus [2]. Melanomas originating in
the ciliary body or iris account for only 4%-10%
of malignant melanomas in the eye, but these
melanomas are often hidden and do not show
clinical symptoms until a late stage, making
them difficult to diagnose [3]. Once the mela-
noma is confirmed, the majority of patients
have advanced stage diseases and a high rate
of mortality. Therefore, the early detection and
diagnosis of ciliary body melanomas is highly

important. Here, we report the case of a malig-
nant melanoma with secondary glaucoma as
clinical manifestations.

Case presentation

The patient was a 76-year-old middle-aged
Asian woman. She was admitted into the retinal
surgery department of our hospital due to black
patches observed on the surface of the left eye
for over 30 years and increased visual blur for
six months. Approximately 30 years ago, the
patient was accidentally found to have dark
brown patches on the left eye surface. There
were no significant signs of congestion, pain or
discomfort. Therefore, the patient did not
receive specific treatment. Six months prior to
admission, the patient noticed an increase in
the number and size of the black patches on
the left eye surface, accompanied by local mild
hyperemia and pain. A local hospital diagnosed
the case as conjunctivitis. The patient reported
to our hospital after symptomatic treatment did
not relieve the symptoms. The results of the
visual inspection were OD = 20/20 and 0OS =
20/50, with no increase in the best corrected
visual acuity. Intraocular pressure measure-
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Figure 1. Slit lamp microscopy. Slit lamp microscopy
showed a number of visible pigmentation patches
of different sizes in the left eye. The surfaces of the
patches were smooth and did not protrude from the
ocular surface. There was no sign of bleeding or
pannus and no significant necrosis. The left cornea
was transparent, with no debris behind the cornea.
The left anterior chamber depth was normal, with
no aqueous flare or cells in suspension. There was
a large fan-shaped area of visible pigmentation ex-
tending to the pupil of the left iris between the 10
o’clock to 2 o’clock positions, with no vasculature or
necrotic tissue.

Figure 2. Gonioscopy. The gonioscopy showed: the
left corner angle opened for 360 degrees; a large
pigmentation jammed the angle; the trabecular
meshwork structure was not clear; and the right an-
gle was fully open.

ments were (Goldmann) OD = 14 mmHg and 0OS
= 25 mmHg. The fundus contained glaucoma-
like damage of the optic disc. The patient was
transferred to the glaucoma clinic for further
examinations. Slit lamp microscopy (Figure 1)
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Figure 3. Ultrasound biomicroscopy. Ultrasound bio-
microscopy (UBM): in addition to the bottom, the cor-
ner angles of every position were widened; the ciliary
body was widened, thickened, and more echogenic;
and part of the iris surface was also more echogenic.

Figure 4. Ophthalmic A/B-mode ultrasound. Ophthal-
mic A/B-mode ultrasound showed that the vitreous
and retina of both sides were normal.

showed a number of visible pigmentation
patches of different sizes in the left eyeball.
The surfaces of the patches were smooth and
did not protrude from the ocular surface. There
was no sign of bleeding or pannus and no sig-
nificant necrosis. The left cornea was transpar-
ent, with no debris behind the cornea. The left
anterior chamber depth was normal, with no
aqueous flare or cells in suspension. There was
a large fan-shaped area of visible pigmentation
extending to the pupil of the left iris between
the 10 o'clock to 2 o’clock positions, with no
vasculature or necrotic tissue. The left lens was
transparent, without opacity or cells in the
anterior vitreous. Examination of the right ante-
rior segment showed no abnormalities. The
results of gonioscopy (Figure 2) were the
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Figure 5. Retinal optical coherence tomography. Retinal optical coherence
tomography (OCT) showed atrophy and thinning in the left macula and sur-
rounding retina. There was limited protrusion of the pigment epithelium.
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the left macula and surrounding
retina. There was limited protru-
sion of the pigment epithelium.
Disc OCT (Figure 6) showed that
the nerve fiber layer was signifi-
cantly thinner in the regions
above and below the disc.
Abdominal ultrasound, chest
X-ray and cranial CT all showed
no abnormality. The patient had
no family history of cancer. The
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Figure 6. Disc OCT. Disc OCT showed that the nerve fiber layer was signifi-
cantly thinner in the regions above and below the disc.

following: the left anterior chamber angle
opened for 360 degrees; a large pigmentation
jammed the angle; the trabecular meshwork
structure was not clear; and the right angle was
fully open. The dilated fundus examination indi-
cated that: The C/D area ratio of left optic disc
is over 0.9, and glaucoma-like damage was sig-
nificant; the left retina was thin, with some
areas showing the underlying choroidal ves-
sels; and the right fundus was normal. The
results of the ultrasound biomicroscopy (UBM)
(Figure 3) were the followings: in addition to the
bottom, the anterior chamber angle at each
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immunohistochemistry  analy-
ses were continually conduct-
ed. These tests confirmed the
diagnosis of a malignant mela-
noma (Figure 7). Four days after
the diagnosis confirmation, the
patient received enucleation of
the left eye. The patient has
been followed until the present
(about two years), and no tumor
cell dissemination or metastasis has been
observed.

Discussion

In 1898, the Russian ophthalmologist Ewetsky
reported a rare type of disseminated malignant
melanoma with a primary site in the ciliary body
[4]. This melanoma primarily originates in the
ciliary body matrix, shown as multiple sites [5].
When the disease expands to a region covering
more than six hour positions of the ciliary body
and iris, it is called a ring malignant melanoma
[6]. The incidence of ciliary body melanomas is
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Figure 7. Pathological and immunohistochemistry analyses. A, B. Tumor consisted of malignant epithelial tumor
cells and spindle cells with large amounts of acidophilic cytoplasm and prominent nucleoli (HE staining). C. Immu-
nohistochemical staining for Melon A is positive (Original magnification x100). D. Immunohistochemical staining for
HMB-45 is positive (Original magnification x100).

low, at less than 1.6 per million [1]. Aging is a
risk factor for this disease. Although ciliary
body melanomas primarily occur in patients
over the age of 50, they are also occasionally
reported in the younger population [7, 8]. Ciliary
body melanoma occurs relatively often in the
Caucasian population and has relatively low
incidence in Asian or black populations. In addi-
tion, the incidence of the disease is similar for
both genders and for both the left and right
eyes. It is commonly observed in one eye and
rarely observed in both eyes [1].

The clinical manifestations of ciliary body mela-
noma are diversity, depending on the location,
size, growth pattern and biological behavior of
the tumor. As the tumor volume increases, the
tumor oppresses the lens, resulting in visible
changes in the refractive status, lens disloca-
tion, and turbidity, among others [9, 10]. When
the tumor extends to the ciliary epithelial cells,
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it can decrease aqueous humor secretions and
intraocular pressure [11]. When the tumor
extends to the surface of the sclera, it can
cause telangiectasia, redness and pain in the-
eye. A direct invasion into the anterior chamber
angle or anterior displacement of the lens-iris
diaphragm from posterior mass effect may
cause secondary open-angle or closed-angle
glaucoma [7, 12-15]. Tumor necrosis can cause
hyphema, vitreous hemorrhage, retinal exu-
dates and retinal detachment [16, 17].

Gonioscopy and UBM are important methods to
determine the range of the tumor invasion.
UBM examinations revealed that the angle wid-
ened at the 12 o'clock, 3 o’clock and 10 o'clock
positions. The echo of the ciliary body widened
and increased consistently with the range of
the tumor invasion. However, gonioscopy
detected melanoma cells accumulating in the
corner and around the irisunder each view. The
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gonioscopy range was wider than that of UBM;
therefore, UBM cannot replace gonioscopy.

Interestingly, the patient showed obvious and
diffusive optic nerve and macular atrophy. OCT
results showed diffuse thinning of the retina
and limited protrusions of the pigment epitheli-
um. Despite a 25 mmHg IOP and a large differ-
ence in intraocular pressure compared to the
contralateral eye, the OCT results cannot be
fully explained by changes in glaucoma-induced
optic nerve damage. Because the involvement
of the outer retina was observed, we proposed
a diagnosis of melanoma-associated retinopa-
thy (MAR). MAR is a tumor immunoretinopathy
[48, 19]. Currently, 15 different retinal antibod-
ies have been found [20], including anti-bipolar
cell antibody [21], anti-recoverin antibody, and
anti-enolase antibody, among others. Studies
have shown that the primary mechanisms of
MAR include autoantibody-induced damage
and death of retinal cells (bipolar cells and pho-
toreceptor cells) [22, 23]. MAR fundus exami-
nations show no obvious abnormalities at early
stages. However, as the disease progresses,
the retinal arteries narrow and the retina shows
diffusive atrophy.

Secondary glaucoma is one of the most com-
mon complications of ciliary body melanoma.
Seventeen percent of ciliary body melanoma-
sare associated with elevated intraocular pres-
sure (IOP) [24]. When the tumor located in the
ciliary body increases in size, it pushes the
crystal iris diaphragm forward, which may result
in acute angle-closure glaucoma [7]. The tumor
may also cause adhesions behind the pupil,
leading to secondary acute angle closure. In
addition, the diffuse tumor cells accumulate in
the corner and the trabecular meshwork, block-
ing the outflow and increasing intraocular pres-
sure [8, 14]. Ischemia and hypoxia can induce
expression of vascular endothelial growth fac-
tor (VEGF), leading to neovascularization and
humor circulation disorder. Acute intraocular
pressure increases, caused by the rupture of
neovascularization, have also been reported
[16, 25].

The glaucoma caused by ciliary body melano-
mas is refractory glaucoma [8], which can be
treated by relatively few types of anti-glaucoma
drugs. Skalicky et al. [26] recommended treat-
ing this type of glaucoma with B receptor block-
ers, o-2 receptor agonists and carbonic anhy-
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drase inhibitors. Because prostaglandin-like
drugs increase the activity of matrix metallo-
proteinases and reducethe resistance of the
aqueous humor outflow through the uveal
scleral pathway, they can potentially increase
the risk of tumor dissemination. When drugs
are ineffective, glaucoma surgery is an option.
Conventional glaucoma surgeries, including fil-
tration surgery, aqueous humor drainage, and
ciliary body destruction, among others, do not
provide permanent control of intraocular pres-
sure. Tumor cells can easily block aqueous
humor outflow through the artificial channel. In
addition, the surgery itself may accelerate
tumor dissemination. Lee et al. reported two
cases of patients receiving trabeculectomy and
Molteno drainage tube implantation. IOPs were
poorly controlled after the surgery. Finally, a
patient died due to tumor dissemination [8].
Escalona-Benz et al. [7] and Othman et al. [25]
also reported similar results. Girkin et al. [27]
propose that filtration surgery and drainage
tube implantation cannot be applied to ciliary
body melanoma patients, as these procedures
enable faster tumor metastasis and a reduc-
tion in difficulties. In addition, Piirtola et al. [28]
reported that transscleral photocoagulation
therapy can reduce IOP and the number of
treatments for secondary glaucoma patients.
This treatment strategy remains controversial,
and there are two foci in the debate over this
treatment. Firstly, it is unclear whether photo-
coagulation surgery will accelerate tumor
spread and metastasis. Currently, there have
been no randomized controlled trials assessing
this topic. Secondly, ciliary body photocoagula-
tion or cryotherapy can cause the regional
death of tumor cells, to some extent, alleviating
high intraocular pressure and prolonging the
time before a correct diagnosis is made.

Notably, ciliary body melanomas have a high
misdiagnosis rate during the initial diagnosis.
This may be one of the reasons for the poor
prognosis. At an early phase, the ciliary body
melanoma can be easily misdiagnosed as pri-
mary angle-closure (open-angle) glaucoma
because the major clinical manifestations of
both diseases is intraocular hypertension.
Thus, many patients received antiglaucoma-
tous surgeries. However, the surgery itself can-
not control IOP well and may even lead cancer
cells to disseminate, thereby posing a threat to
the patient’s life. On one hand, the misdiagno-
sis is due to the hidden nature of the ciliary
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body tumors. It is difficult to make an early diag-
nosis with conventional B-type ultrasound,
gonioscopy or slit lamp examination. On the
other hand, patients often have early mild visu-
al impairments. If the contralateral eye shows
symptoms, such as the presence of a shallow
anterior chamber, or if there is a medical histo-
ry or family history of glaucoma, the ophthal-
mologist is likely to make an incorrect diagno-
sis [7]. In the case study presented here, the
black plaque on the surface of the patient’s left
eye had been known for more than 30 years,
which led the ophthalmologist to quickly diag-
nose the patient with a melanoma. Notably,
melanomas, under certain conditions, can
transform into malignant melanomas. Esca-
lona-Benzet al. also reported similar cases [7].

It is also worth noting that at some stages, cili-
ary body or iris malignant melanomas present
similar clinical manifestations as those of cor-
neal endothelial syndrome (ICE) [8]. Specifically,
with the presence of disseminated tumor cells,
the patient may show pigmentation, gonio-
synechia and refractory elevated |OP at the cor-
neal endothelium and the angle. A corneal
endothelial microscopy examination may show
similar changes as those observed with ICE,
thereby leading to misdiagnosis.

In summary, early malignant melanomas may
have similar clinical manifestations as those of
primary open-angle or closed-angle glaucoma.
As the disease progresses, ICE syndrome-like
symptoms may be present at the corneal endo-
thelium, iris and anterior chamber angle. These
non-specific symptoms could result in misdiag-
nosis, thereby interfering with prognosis.
Therefore, for any patient, regardless of age or
race, ophthalmologists should consider the
possibility of ciliary body melanoma when
observing unilateral, refractory increases in IOP
coupled with asymmetric changes in anterior
chamber depth, angle, iris color, pigment dis-
persion, or iris mass, among others. UBM is
effective in the early diagnosis of ciliary body
melanomas, but it cannot replace gonioscopy.
Biopsy and immunohistochemistry results are
the gold standards for the diagnosis of ciliary
body melanomas. Because ciliary body mela-
nomas tend to metastasize early and are highly
malignant, once diagnosed, the patient should
receive enucleation within a specified time
frame, in addition to long-term follow-up care.

8168

Acknowledgements

This study was supported by the International
Cooperation Project of Henan Province (20-
13GH11), the National Natural Science
Foundation of China (No. 81371017) and the
Key Project of Science Research of Henan
Province Education Committee (No. 13A320-
427).

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Yalong Dang, De-
partment of Ophthalmology, Yellow River Hospital,
Henan University of Science and Technology,
Sanmenxia City, Henan Province, People’s Republic
of China. E-mail: dangyalong@126.com

References

[1] Huerta C, Rodriguez LA. Incidence of ocular
melanoma in the general population and in
glaucoma patients. J Epidemiol Community
Health 2001; 55: 338-339.

[2] Mahoney MC, Burnett WS, Majerovics A,
Tanenbaum H. The epidemiology of ophthal-
mic malignancies in New York State.
Ophthalmology 1990; 97: 1143-1147.

[3] Jensen OA. Malignant melanoma of the iris. A
25-year analysis of Danish cases. Eur J
Ophthalmol 1993; 3: 181-188.

[4] Ewetzky T. Weitre Studien uber intraoculare
Sarkome. Graefes Arch Ophthalmol 1898; 45:
563-612.

[5] Kurz GH. Malignant melanoma of the ciliary
body and iris manifested in two locations. Am J
Ophthalmol 1965; 59: 917-921.

[6] Fitzpatrick M, Augsburger JJ, Koreischi FM,
Eagle RC Jr. Complete ring melanoma of the
choroid. Retina 1996; 16: 228-231.

[71 Escalona-Benz E, Benz MS, Briggs JW, Budenz
DL, Parrish RK, Murray TG. Uveal melanoma
presenting as acute angle-closure glaucoma:
report of two cases. Am J Ophthalmol 2003;
136: 756-758.

[8] LeeV, Cree IA, Hungerford JL. Ring melanoma-
-a rare cause of refractory glaucoma. Br J
Ophthalmol 1999; 83: 194-198.

[9] KhetanV, Gupta K, Mohan ER, Gopal L. Uveal
melanoma presenting as cataract and staphy-
loma. Indian J Ophthalmol 2009; 57: 223-235.

[10] Argento C, Carrasco MA, Zarate JO, Zilli ML,
Vilarrodona L. Ciliary body tumor and cataract:
local resection combined with phacoemulsifi-
cation. J Cataract Refract Surg 2001; 27: 956-
959.

Int J Clin Exp Pathol 2014;7(11):8163-8169


mailto:dangyalong@126.com

(11]

[12]

[13]

[14]

[15]

(16]

[17]

(18]

[19]

[20]

Ring melanoma presenting as glaucoma

Foos RY, Hull SN, Straatsma BR. Early diagno-
sis of ciliary body melanomas. Arch Ophthalmol
1969; 81: 336-344.

Tan SZ, Sampat K, Rasool S, Nolan D. Unilateral
acute angle closure glaucoma. BMJ Case Rep
2013; 2013.

al-Torbak A, Karcioglu ZA, Abboud E, Netland
PA. Phacomorphic glaucoma associated with
choroidal melanoma. Ophthalmic Surg Lasers
1998; 29: 510-513.

Krohn J. Acute glaucoma caused by massive
pigment dispersion from necrotic choroidal
melanoma. Can J Ophthalmol 2010; 45: 417-
418.

Iturralde JC, Bianciotto C, Lally SE, Krasnow M,
Shields CL. Massive choroidal effusion and
painful secondary glaucoma from underlying
uveal melanoma. Graefes Arch Clin Exp
Ophthalmol 2012; 250: 627-630.

Vsquez LM, Somani S, Altomare F, Simpson
ER. Intracameral bevacizumab in the treat-
ment of neovascular glaucoma and exudative
retinal detachment after brachytherapy in cho-
roidal melanoma. Can J Ophthalmol 2009; 44:
106-107.

Caujolle JP, Maschi C, Freton A, Pages G,
Gastaud P. Treatment of neovascular glauco-
ma after proton therapy for uveal melanomas
with ranibizumab injection: preliminary results.
Ophthalmic Res 2012; 47: 57-60.

Shildkrot Y, Sobrin L, Gragoudas ES. Cancer-
associated retinopathy: update on pathogene-
sis and therapy. Semin Ophthalmol 2011; 26:
321-328.

Bahig H, Wein F, Del Maestro RF. Melanoma-
associated retinopathy report of a case and
review. Can J Neurol Sci 2011; 38: 797-798.
Adamus G. Autoantibody targets and their can-
cer relationship in the pathogenicity of para-
neoplastic retinopathy. Autoimmun Rev 2009;
8:410-414.

8169

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

Rush JA. Paraneoplastic retinopathy in malig-
nant melanoma. Am J Ophthalmol 1993; 115:
390-391.

Morgans CW, Zhang J, Jeffrey BG, Nelson SM,
Burke NS, Duvoisin RM, Brown RL. TRPM1 is
required for the depolarizing light response in
retinal ON-bipolar cells. Proc Natl Acad Sci U S
A 2009; 106: 19174-19178.

Finger ML, Thirkill CE, Borruat FX. Unusual
paraneoplastic cause of vision loss: combined
paraneoplastic cone dystrophy and optic neu-
ropathy. Arch Ophthalmol 2012; 130: 660-
662.

Shields CL, Shields JA, Shields MB, Augsburger
JJ. Prevalence and mechanisms of secondary
intraocular pressure elevation in eyes with in-
traocular tumors. Ophthalmology 1987; 94:
839-846.

Othman IS, Assem M, FRCS C, Zaki |. Secondary
glaucoma as initial manifestation of uveal mel-
anoma. Saudi J Ophthalmol 2013; 27: 203-
208.

Skalicky SE, Giblin M, Conway RM. Diffuse iris
melanoma: Report of a case with review of the
literature. Clin Ophthalmol 2007; 1: 339-342.
Girkin CA, Goldberg |, Mansberger SL, Shields
JA, Shields CL. Management of iris melanoma
with secondary glaucoma. J Glaucoma 2002;
11: 71-74.

Piirtola A, Puska P, Kivel T. Red Laser cyclopho-
tocoagulation in the treatment of secondary
glaucoma in eyes with uveal melanoma. J
Glaucoma 2014; 23: 50-5.

Int J Clin Exp Pathol 2014;7(11):8163-8169



