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Abstract. Uveal melanoma is the most common intraocular 
malignant tumor in adults. For patients presenting with cataracts 
and glaucoma, it is recommended to assess whether an intraocular 
lesion is present as the primary cause. The present study describes 
the case of a 52‑year‑old man with primary intraocular malignant 
melanoma. The patient experienced painless vision loss in the 
right eye for 1 year, with recent onset of eye swelling and pain in 
the week prior to seeking medical attention. A slit‑lamp examina‑
tion revealed a shallow anterior chamber in the right eye, a visibly 
opaque lens and a faint reflection of the tumor surface in the 
vitreous humor. In addition, the intraocular pressure of this eye 
was >60 mmHg. Magnetic resonance imaging revealed a large 
tumor behind the lens measuring 16x18x14 mm. Pathological 
examination confirmed the diagnosis of malignant melanoma. 
No BRCA‑associated protein‑1 somatic mutation was detected, 
whereas germline mutations of MutL protein homolog 1, RAD54 
like, and SWI/SNF related, matrix associated, actin dependent 
regulator of chromatin, subfamily a, member 4 were identified. 
Extensive systemic examination excluded the possibility that the 
tumors originated from another part of the body. The present 
case report highlights the crucial role of slit‑lamp examination 
in the detection of ocular tumors. It is advocated that for patients 
presenting with cataracts, attention should be paid to the possi‑
bility of intraocular tumors. Meticulous slit‑lamp microscopy 
may reveal a reflection of the surface of a malignant melanoma, 
preventing misdiagnosis.

Introduction

Ocular melanoma constitutes ~5% of all melanoma cases. 
Uveal melanoma is a rare and highly malignant intraocular 

tumor that predominantly affects adults. This type of cancer 
exhibits distinct differences in biological characteristics 
and clinical manifestations compared with cutaneous mela‑
noma (1). The risk of developing metastasis for patients with 
uveal melanoma is much higher compared to patients with a 
primary cutaneous melanoma and can be >50% in high‑risk 
tumors of the posterior uvea (2‑4). Research indicates that 
the incidence of both melanoma and cataracts is associated 
with exposure to ultraviolet radiation (5). The clinical symp‑
toms of uveal melanoma often depend on the location and 
volume of the tumor (6), with early peripheral tumors being 
asymptomatic and frequently discovered during routine 
examinations. Most patients typically present with painless 
loss of vision or changes in vision, such as visual distortion 
or visual field defects. Fundoscopic examination may reveal 
the presence of an orange‑red pigment or extensive serous 
retinal detachment, supporting the diagnosis of uveal mela‑
noma (7). Uveal melanoma is known for its high malignancy, 
substantial metastatic potential and poor overall survival 
rates (8).

Uveal melanoma mainly occurs in the Caucasian popu‑
lation, while its incidence rate in various regions of Asia is 
0.2‑0.6 per million. The age at presentation for the Asian 
population is commonly 40‑55 years, which is younger than 
that of Caucasian individuals, who have a mean age of 58 years 
at presentation (9). Uveal melanoma is the most common intra‑
ocular malignant tumor in adults, with 90% of cases of uveal 
melanoma occurring in the choroid, 6% in the ciliary body and 
4% in the iris (8). Of note, the incidence of ocular melanoma 
is higher in males than in females (10). As the tumor grows, it 
may disrupt the nutrition or metabolism of the lens; further‑
more, expansion of the tumor can push the lens‑iris diaphragm 
forward, compressing the anterior chamber angle and the 
trabecular meshwork. In addition, cells or pigments shed by 
the tumor may enter the vitreous and aqueous humor and block 
the anterior chamber angle (11), leading to the development of 
complicated cataracts and secondary glaucoma.

The present study describes a typical case where the 
growth of the melanoma resulted in complicated cataracts and 
secondary glaucoma. Notably, slit‑lamp examination revealed 
a reflection of the tumor surface. The present case report 
emphasizes the importance of careful slit‑lamp examination 
for the detection of anterior segment tumors, and suggests 
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that the presence of intraocular lesions should be evaluated in 
patients presenting with cataracts and glaucoma.

Case report

A 52‑year‑old Chinese man presented at the First Affiliated 
Hospital of Harbin Medical University (Harbin, China) in 
November 2023 with painless sharp vision loss in the right eye 
over the previous year, accompanied by eye swelling and pain 
in the week prior to seeking medical attention. The patient 
had only light perception in the right eye but normal visual 
acuity in the left eye. The left eye had an intraocular pressure 
of 15 mmHg, while the right eye had an intraocular pressure 
of >60 mmHg. A slit‑lamp examination revealed extensive 
black pigmentation near the iris root at 4‑6 o'clock in the right 
eye and in other scattered areas of the iris, with a shallow 
anterior chamber (Fig. 1A and B). In addition, the lens clearly 
exhibited white opacity (Fig. 1A). Notably, a reflective band 
was faintly visible behind the lens on the nasal side, suggesting 
the possibility of intraocular occupancy (Fig. 1C). Mild partial 
cataracts could be seen in the left eye, and no abnormal black 
pigment was found on the surface of the iris (Fig. 1D and E).

Ultrasound biomicroscopy of the right eye showed 
a shallow anterior chamber, bulging of the iris and a closed 
anterior chamber angle. The lens‑iris diaphragm was displaced 
anteriorly (Fig. 2A), and a tumor was discovered in the ciliary 
body and choroid, which altered their structure (Fig. 2B 
and C). B‑ultrasound and color Doppler ultrasound examina‑
tions revealed a hemispherical solid mass contiguous with the 
eyeball wall, with clear boundaries (Fig. 3). Orbital magnetic 
resonance imaging (MRI) demonstrated a T1 hyperintense, 
T2 hypointense lesion extending into the vitreous cavity 
from the lower part of the right eye. Due to the paramagnetic 
nature of melanin in tumors (12), MRI often exhibits charac‑
teristic features, namely high signal on T1WI and low signal 
on T2WI, which is different from most tumors that show a 
low to medium signal on T1WI and a medium to high signal 
on T2WI (13,14). These MRI features were strongly sugges‑
tive of malignant melanoma (Fig. 4). The lesion measured 
16x18x14 mm and was closely associated with the posterior 
lens. Subsequent extensive systemic examinations, including 
brain, chest and abdominal CT scans, digestive and urological 
ultrasound scans, and positron emission tomography/CT‑MRI, 
revealed no primary tumors in other parts of the body, which 
excluded the possibility of metastasis (Figs. S1‑S3).

Eye enucleation surgery was performed, and the eye 
was histopathologically examined (Fig. 5). The tumor tissue 
appeared black to the naked eye (Fig. 5A) and was large in size 
(apical height, 16 mm; largest basal diameter, 24 mm). The 
tumor invaded the choroid (Fig. 5B and C), ciliary body and 
iris. The tumor tissue exhibited a high melanin content and a 
clear boundary with the surrounding normal uvea (Fig. 5D). 
Part of the adjacent uvea was deformed by tumor compres‑
sion (Fig. 5E). The tumor was in close contact with the inner 
surface of the sclera (Fig. 5F) and the interior of the tumor 
was uneven (Fig. 5G). At a higher magnification, tumor cells 
and pigments were clearly visible in the histological images 
(Fig. 5H). The tumor cells were mainly poorly differentiated 
epithelioid cells with a small number of spindle cells (Fig. 5I). 
Immunohistochemical staining (supplementary materials 

of immunohistochemical methods) demonstrated that the 
number of Ki67‑positive cells in the tumor tissue was mark‑
edly higher than that in normal tissue, although the melanin 
within the tumor impeded clear identification of the staining 
(Fig. 5j‑L). BRAF gene mutation testing gave a negative result, 
showing that wild‑type BRAF gene was present. In addition, 
a panel of 68 genes, named as homologous recombination 
repair genes (supplementary materials of genes), was analyzed 
by second‑generation sequencing (BGI Genomics Co., Ltd.). 
The results showed the absence of a somatic BRCA‑associated 
protein‑1 (BAP1) mutation, whereas germline MutL protein 
homolog 1 (MLH1) mutation c.283T>G, RAD54 like 
(RAD54L) mutation c.1170‑8T>C and SWI/SNF related, 
matrix associated, actin dependent regulator of chromatin, 
subfamily a, member 4 (SMARCA4) mutation c.2123+20G>T 
were detected (Table I). The patient underwent enucleation 
surgery and the incision gradually healed. At three weeks after 
surgery, the conjunctiva was relatively smooth and no residual 
black tissue was found by slit lamp microscopy observation, 
and no distant metastasis was found during the examination. 
The patient decided to not have any other treatments and 
planned to undergo regular physical examinations to detect 
possible metastases.

Discussion

In the present case, the patient initially only had painless 
vision loss, similar to that associated with cataracts, with 
mild eye swelling and pain that presented ~1 week before 
the patient sought medical attention. This indicates that 
patients may notice the condition at a late stage and then 
seek medical care. The tumor size was large according to 
the Collaborative Ocular Melanoma Study (COMS) clas‑
sification (15), as it exceeded the dimensions of a medium 
tumor in this classification standard, defined as an apical 
height of 2.5‑10 mm and largest basal diameter of ≤16 mm. 
A study by Liu et al (16) found that medium‑sized tumors 
are most commonly detected, comprising 78% of cases, 
with large‑sized tumors being less common and small‑sized 
tumors being rare. Tumor size at the time of treatment 
has been indicated to be the most important factor associ‑
ated with patient survival (17). According to the modified 
Callender's classification of uveal melanoma (18), the tumor 
in the present case, with its large proportion of epithelioid 
cells and small proportion of spindle cells, was mixed‑cell 
type. Studies performed in India (19,20) and China (16) indi‑
cate that the incidence of spindle type tumors is higher than 
that of mixed cell‑type tumors. Tumors with few epithelioid 
cells are generally associated with a slightly improved 
prognosis than tumors with more abundant epithelioid 
cells; however, one study found that tumors composed of 
1‑50% epithelioid cells had the same prognosis as tumors 
composed predominantly of epithelioid cells (18). A large 
volume and a large number of epithelioid cells indicate 
the probability of a higher mortality rate (17). The most 
notable characteristic of the present case was the concur‑
rent involvement of the choroid, ciliary body and iris, with 
multi‑regional involvement of the iris. A large study from 
China previously reported iris involvement in only 0.2% 
of uveal melanoma cases (9). The COMS trials reported 
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5‑ and 10‑year cumulative metastasis rates of 25 and 34% 
respectively, with 80% of the patients with metastasis dying 
within 1 year and 92% within 2 years after the diagnosis 
of metastases (21). In >90% of patients, metastases involve 
the liver. Other sites of metastasis include bone (29%) and 
the lungs (29%) (22). The largest tumor basal diameter and 
ciliary body involvement have been shown to be associated 
with metastasis and mortality (23). The average time from 
diagnosis to metastasis in Asian patients is reported to be 
35 months (9). Despite the lack of distant metastases in the 
present case, lifelong follow‑up is necessary.

Ocular ultrasound is valuable for the diagnosis of uveal 
melanoma, with characteristic findings of a hemispherical 
or mushroom‑shaped solid mass contiguous with the eye 
wall (24). The tumor may appear hollow when imaged, 
consistent with the ultrasound findings in the present 
case. Additionally, the unique MRI characteristics of 
choroidal melanoma, which include high‑signal inten‑
sity on T1‑weighted imaging and low‑signal intensity on 

T2‑weighted imaging, contribute to significant contrast on 
the corresponding weighted images (25), aligning with the 
findings in the current case.

Tumor compression of the lens, invasion of the 
lens capsule or local circulatory disturbances due to 
tumor‑derived products can lead to nutritional or metabolic 
disorders in the lens, causing cataracts. It has been suggested 
that tumor cells can express high levels of transforming 
growth factor‑β and other cytokines, thereby promoting the 
development of cataracts (26). In addition, infiltration of the 
tumor into the anterior chamber angle can disrupt normal 
circulation of the aqueous humor, subsequently hindering 
aqueous outflow and causing a sustained increase in intra‑
ocular pressure (27), leading to secondary glaucoma. In the 
present case, a slit‑lamp examination not only confirmed 
the presence of cataracts and a closed anterior chamber 
angle, but also, even in the presence of a visibly opaque 
lens, allowed a faint reflection of the tumor surface to be 
observed through the lens.

Figure 1. Slit‑lamp microscopic images of the eye. (A) Diffuse illumination image of the right eye, showing prominent white opacities in the lens, extensive 
dark coloration at the 4‑6 o'clock iris periphery and numerous scattered dark areas in other parts of the iris, as indicated by arrows. (B) Slit‑lamp microscopic 
image of the shallow anterior chamber of the right eye. (C) Slit‑lamp image showing a reflection of the surface of the tumor in the vitreous humor. (D) Diffuse 
illumination image of the left eye, depicting localized opacities in the lens. (E) Slit‑lamp microscopic image of the left eye, showing a normal depth of the 
anterior chamber. R, right; L, left.

Figure 2. Ophthalmic UBM examination images. (A) UBM image of the right eye at the 12 o'clock position, showing a closed anterior chamber angle with no 
apparent tumor. UBM images of the right eye at the 6 o'clock position, showing (B) a closed angle and a ciliary body tumor and (C) compression of the lens 
by the tumor. UBM, ultrasound biomicroscopy.

https://www.spandidos-publications.com/10.3892/ol.2024.14653
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Primary uveal melanoma can be classified into two 
subgroups based on gene expression profiling: Class I, which 
is associated with a low metastatic risk, and class II, which 
is associated with a high metastatic risk (28). BAP1 has been 
shown to be mutated in ~40% of patients with uveal mela‑
noma (29). Of note, in metastatic uveal melanoma, BAP1 
mutations are detected in up to 80% of cases, which suggests 
that BAP1 inactivation is an important contributor to disease 

progression (30,31). BAP1 modulates chromatin‑associated 
processes, including gene expression, DNA replication and 
DNA repair, and contributes to the activation of regulatory 
immune cells; therefore, its loss is associated with the suppres‑
sion of immune responses and increased tumor immune 
evasion (32). In the present case, neither somatic nor germline 
BAP1 mutations were identified. However, three homologous 
recombination repair gene mutations affecting other genes, 

Figure 4. Orbital MRI plain scan images. (A) Transverse T1‑weighted MRI image of the right eye, depicting a high signal lesion extending into the vitreous 
cavity. (B) Transverse T2‑weighted MRI image of the right eye, depicting a low signal lesion extending into the vitreous cavity. (C) Coronal T2‑weighted MRI 
image of the right eye, illustrating the low signal lesion. MRI, magnetic resonance imaging; FAL, foot direction; PFL, posterior.

Figure 3. Ophthalmic B‑scan and color Doppler ultrasound examination images. (A) B‑scan ultrasound image of the right eye, showing a hemispherical mass 
in the vitreous cavity. (B) Ultrasound image of the right eye, depicting a solid intraocular mass compressing the lens, with clear boundaries.
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Table I. Results of the detection of germline variations in tumor susceptibility genes.

Gene name NM number Nucleotide changes Functional changes Mutation typea

SMARCA4 NM_001128849.1 c.2123+20G>T Splice Unknown significance
RAD54L NM_003579.3 c.1170‑8T>C Splice Unknown significance
MLH1 NM_000249.3 c.283T>G Missense Unknown significance

No somatic variations in tumor susceptibility genes were detected. aGenetic variation is divided into five levels: Known pathogenic variation, 
suspected pathogenic variation, unknown significance variation, suspected benign variation and benign variation. SMARC4, SWI/SNF related, 
matrix associated, actin dependent regulator of chromatin, subfamily a, member 4; RAD54L, RAD54 like; MLH1, MutL protein homolog 1.

Figure 5. Histological and pathological examination results. (A) Extracted eyeball and tumor morphology. The inset in A shows that the tumor in the eye is 
black (magnification, x5). (B) Section and tumor morphology of the eyeball (magnification, x5). (C) Another section of the eyeball and tumor morphology 
(magnification, x5). (D) Tumor invasion near the normal uvea. (E) Tumor compresses the uvea. (F) Tumor tissue is present on the inner surface of the sclera 
(magnification in D‑F, x40; scale bar, 0.25 mm; the tumor tissue is indicated by black arrows). (G) Uveal melanoma tumor cell morphology. Pigmented tumor 
cells are indicated by white arrows. Most of the tumor cells were epithelioid cells (magnification, x40; scale bar, 0.25 mm). (H) Higher magnification image of 
G (magnification, x100; scale bar, 0.1 mm) and (I) a further magnified image (x200; scale bar, 0.05 mm). Ki67 immunohistochemical results of (J and K) tumor 
tissue (magnification, x200; scale bar, 0.05 mm) and (L) normal tissue (magnification, x100; scale bar, 0.1 mm). There were markedly more Ki67‑positive cells 
in the tumor tissue than in normal tissue. Ki67‑positive cells are indicated by red arrows.

https://www.spandidos-publications.com/10.3892/ol.2024.14653
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namely MLH1, RAD54L and SMARCA4, were detected. 
SMARCA4 deficiency has been shown to be a synthetic 
lethal factor when combined with CDK4/6 inhibition (33), 
and high levels of SMARCA4 expression are associated with 
poor prognosis in numerous types of tumors, including liver 
hepatocellular carcinoma, and kidney renal clear cell carci‑
noma (34). The nonrandom deletion of RAD54L is associated 
with significant heterogeneity in the malignant progression of 
tumors such as melanoma (35). In the present case, a missense 
mutation in the MLH1 gene, a mismatch repair (MMR) gene 
was observed. Notably, the detection of high‑frequency micro‑
satellite instability/MMR deficiency is increasingly being 
included in the routine tumor treatment of patients with various 
types of advanced solid tumors (36). This is driven by several 
key reasons: i) The microsatellite instability (MSI)/MMR 
status can significantly influence treatment decisions; ii) major 
oncology societies, including the National Comprehensive 
Cancer Network (NCCN) and the European Society for 
Medical Oncology (ESMO), now recommend MSI/MMR 
testing as part of routine assessment in specific types of solid 
tumors; iii) beyond guiding treatment choices, the MSI/MMR 
status serves as a prognostic indicator. However, whether these 
three gene mutations have a role in the pathogenesis of uveal 
melanoma requires further study.

Although ~99% of patients with ocular melanoma exhibit no 
evidence of systemic metastatic disease at the initial diagnosis, 
patients may develop metastases at any time thereafter, with 
the liver being the most common site (37). Therefore, regular 
monitoring is crucial in the follow‑up of patients with ocular 
melanoma. The treatment choices for uveal melanoma vary 
according to tumor size, and the most frequently used modali‑
ties are enucleation and focal radiotherapy, particularly plaque 
therapy (38‑42). With regard to programmed cell death protein 1 
(PD‑1) and programmed death ligand 1 (PD‑L1) expres‑
sion, uveal melanoma most frequently has PD‑1‑/PD‑L1‑ or 
PD‑1+/PD‑L1‑ status, which indicates immunological tolerance, 
with the absence or functional suppression of tumor‑infiltrating 
lymphocytes in the tumor microenvironment, respectively (43). 
This may explain why uveal melanoma exhibits a poor 
response to anti‑PD‑1 therapy (44). Uveal melanoma is also 
associated with high expression of glycoprotein 100 (gp100), 
melanoma‑associated antigen, melanoma antigen recognized 
by T cells and tyrosinase‑related protein‑1, which are known to 
be immunogenic cancer antigens (45‑47). Therefore, these may 
represent targets for uveal melanoma therapy. For instance, 
tebentafusp, also known as IMCgp100, a bispecific fusion 
protein directed against gp100, has been approved by the FDA 
for unresectable or metastatic uveal melanoma.

In conclusion, ocular melanoma is the most common 
primary intraocular malignant tumor in adults, and cataracts 
and glaucoma can be secondary manifestations of intraocular 
primary lesions. Slit‑lamp examination may reveal the pres‑
ence of tumor cells as localized areas of black pigmentation 
in the iris, and may also show reflections and shadows of the 
tumor. Therefore, slit‑lamp examination is essential for the 
preliminary diagnosis of ocular tumors.
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