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Abstract. The current study documents an unusual case of iris 
metastasis as the first sign of small cell lung cancer (SCLC) 
and reviews the relevant literature to increase understanding 
and awareness of this rare condition. A 59‑year‑old male 
chronic smoker presented with a painful and red right eye 
without any disturbance of vision. The patient also complained 
of associated chronic cough and anorexia. Upon examina-
tion, an exfoliative, pinkish‑white lesion of the right iris was 
observed. A systemic work‑up was performed, which inciden-
tally detected metastatic SCLC in the lower lobe of the right 
lung and was confirmed by histopathological examination. A 
thorough evaluation demonstrated no organ metastases, except 
in the iris. Following the failure of conservative approaches, 
the eye had to be enucleated. The clinical features, treatment 
and prognosis of this condition are briefly reviewed and the 
results of contrast‑enhanced ultrasound (CEUS) examination 
observed in this case are presented. Despite their rarity, iris 
lesions should be considered as possible manifestations of 
underlying malignancies. Imaging techniques, particularly 
CEUS, may aid the detection, diagnosis and monitoring of 
such lesions.

Introduction

Ocular metastasis is an increasingly recognized condition due 
to improved diagnostic accuracy and the use of whole‑body 
imaging in patients with cancer. Choroidal metastasis is the 
most frequent type, whereas metastases in the iris, ciliary 
body, retina, vitreous and optic disc are all comparatively 
rare (1). Metastatic carcinoma of the iris may be one of the first 
indications of disseminated malignant disease, and its accurate 
differential diagnosis is important due to poor patient prog-
nosis (2). Novel imaging methods, including ultrasonography 

(color Doppler) and contrast‑enhanced ultrasound (CEUS), 
have been developed not only to improve the early detection 
of malignant infiltrations, but also to improve the evalua-
tion of tumor vascularity to diagnose an unknown primary. 
The present study describes a case of small cell lung cancer 
(SCLC), which initially presented as elevated intraocular pres-
sure in the right eye with iris metastasis. The clinical, imaging 
and histological features are briefly described and a recently 
developed ultrasound technique, CEUS, was used to analyze 
the patient. The patient provided written informed consent.

Case report

A 59‑year‑old male was referred to the Eye Center, Renmin 
Hospital of Wuhan University (Wuhan, China) in April 2014, 
presenting with a 6‑month history of worsening pain and 
redness in the right eye. The patient had been a chronic smoker 
for ~40 years and had developed an associated chronic cough. 
There was no history of significant weight loss; however, the 
patient did report suffering from anorexia. There was no other 
significant medical history. 

The patient underwent an eye examination. Best‑corrected 
visual acuity was 20/30 oculus dexter (OD) and 20/40 oculus 
sinister (OS). Intraocular pressure (IOP) was measured 
by a non‑contact tonometer and was 37.2 mmHg OD and 
15.0 mmHg OS. Slit lamp examination revealed circumciliary 
congestion, a transparent cornea, 2+ anterior chamber cells 
and a pinkish‑white, vascularized iris mass at 10 o'clock to 
1 o'clock meridians OD (Fig. 1). The swelling involved the 
upper region of the anterior chamber and reached up to the 
pupillary margin, subsequently distorting it. The patient 
reported that the swelling had rapidly enlarged over the past 
month. The pupillary diameter of the right eye was 2.5 mm 
and the pupillary light reflex was partly restricted. A gonios-
copy was performed and neovascularization of the anterior 
chamber angle was reported OD. Fundoscopy of the right eye 
was attempted, however, it was unsuccessful due to pupillary 
occlusion and the presence of a cataract. Examination of the 
left eye did not identify any significant abnormalities. B‑scan 
ultrasonography did not observe any space‑occupying lesions 
at the posterior segment oculus uterque. Each eye exhibited a 
normal appearance and clear reflection of the posterior contour 
in B‑scan ultrasonography.

The length, width and thickness of the iris tumor as 
measured by ultrasound biomicroscopy were 5.54, 3.72 and 
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2.28 mm, respectively. Angle closure due to tumor compres-
sion was also detected (Fig. 2). Orbital magnetic resonance 
imaging (MRI) demonstrated similar observations (Fig. 3), 
exhibiting equal T1 and T2 signals on the iris of the right 
eye, with no evident enhancement following contrast admin-
istration. CEUS was performed using the second‑generation 
contrast agent SonoVue® (Bracco Imaging S.p.A., Milan, 
Italy) (Fig. 4) and a detailed evaluation of the vascularity was 
performed. Inhomogeneous enhancement in the first 18‑24 s 
(rings), a hypoenhancement pattern and rapid washout in the 
early phase were noted in the anterior chamber of the right 
eyeball in the iris region. All findings were documented 
following each ophthalmic examination. Daily serial physical 
examinations were performed, during which a rapid enlarge-
ment of the mass was observed. After one week, the length, 
width and thickness of the iris tumor as measured by ultra-
sound biomicroscopy had increased to 5.81, 4.13 and 2.95 mm, 
respectively.

Based on the afore mentioned findings, a diagnosis of 
primary tumor or metastasis to the iris was considered. 
Systemic physical examination was unremarkable. The 
lungs were clear on auscultation bilaterally, without marked 
wheezes, rales or rhonchi. However, a chest X‑ray unexpect-
edly revealed bulky right hilum and right lower lobe segmental 
consolidation (Fig. 5). A computerized tomography (CT) scan 
identified a mass in the right lung measuring 6.0x4.2 cm with 
hilar and mediastinal lymphadenopathy, indicative of malig-
nancy (Fig. 6). A transbronchial biopsy was recommended 
and conducted based on the CT results. Histopathological 
examination, in addition to immunohistochemistry of the 
transbronchial biopsy (April 2014), suggested that the patient 
was suffering from SCLC. No other metastatic sites were 
detected following systematic evaluation, chest and abdominal 
CT, head MRI and bone scintigraphy. The iris mass was there-
fore considered to be metastatic in nature.

Following serial examination, the iris swelling was 
observed to have rapidly enlarged. Despite 14 days of therapy 
with topical 1.0% carteolol hydrochloride (twice a day; China 
Otsuka Pharmaceutical Co., Ltd., Tianjin, China), 0.2% 
brimonidine tartrate (twice a day; Allergan, Plc, Dublin, 
Ireland), oral methazolamide (100 mg/day; Hangzhou Aoyi-
pollen Pharmaceutical Co., Ltd., Hangzhou, China) and 20% 
mannitol intravenous injection (twice a day; Shandong Qidu 
Pharmaceutical Co., Ltd., Zibo, China) intravenous injection, 
IOP continued to be poorly controlled with progression of 
symptoms, including severe intractable pain. Refractory glau-
coma aggravated corneal decompensation, which resulted in 

blurred vision over a 2‑week period prior to SCLC diagnosis 
(during which no anti‑cancer chemotherapy was adminis-
tered). To prevent further deterioration of the eye, treatment 
with intravitreal bevacizumab (IVB) was recommended. 
However, due to financial constraints, the patient could afford 

Figure 1. Iris metastasis from small cell lung cancer. (A) A vegetative, pink‑white lesion with prominent vessels was observed on the surface of the right iris. 
(B) A slit lamp photograph of the iris metastasis.

Figure 2. Ultrasound biomicroscopy of iris metastasis from small cell 
lung cancer, which revealed an irregular thickening of the inferior portion 
of the iris composed of medial internal reflectivity with invasion of the 
irido‑corneal angle.

Figure 3. Orbital magnetic resonance imaging of iris metastasis from 
small cell lung cancer, indicating an equal T1 and equal T2 signal (arrow) 
on the iris of the right eye with no evident enhancement following contrast 
administration.
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only conventional treatment. Hence, written informed consent 
was obtained for enucleation of the right eye.

Histopathological examination of the iris mass identified 
sheets and clusters of small cells with scanty cytoplasm and 
inconspicuous nucleoli, suggestive of small cell carcinoma 
(Fig.  7). The diagnosis of SCLC with iris metastasis was 
confirmed by immunohistochemical evaluation (Table I). All 
antibodies used in the immunohistochemical analysis were 
obtained from Fuzhou Maxim Biotech Co., Ltd, Fuzhou, China. 
Tumor cells expressed cluster of differentiation 56, thyroid tran-
scription factor‑1, neuron‑specific esterase and chromogranin; 

however, the cells did not express synaptophysin, cytokeratin 
(CK) 5/6, CK34βE12 and p63 expression. A similar test was 
performed on the primary tumor in the lung, and the combined 
clinical, imaging and histological results confirmed the diag-
nosis of SCLC with iris metastasis.

Following enucleation, the patient was referred to an 
oncologist for further management. Combined chemotherapy 
of cisplatin (80 mg/m2, day 1) and etoposide (100 mg/m2, 
days 1, 2 and 3) (both Qilu Pharmaceutical Co., Ltd., Jinan, 
China) was administered over a 21‑day cycle. Following one 
cycle of chemotherapy, the patient developed leukopenia 
(decreased white blood cell count, 1.63x109 cells/l; normal 
range, 3.5‑9.5x109 cells/l), increasing the risk of infection, 
therefore further treatment was refused. No radiation to the 

Figure 4. Contrast‑enhanced ultrasound of the iris lesion. Inhomogeneous enhancement in the first 18‑24 s (rings), a hypo‑enhancement pattern and rapid 
washout in the early phase were noted in the anterior chamber of the right eyeball in the iris region.

Figure 5. Chest X‑ray revealed right hilar fullness and consolidation involving 
the paracardiac location of the right lower zone without silhouetting of the 
right heart border.

Figure 6. Computed tomographyof the chest showed a 6.0x4.2 cm mass at the 
right hilus and mediastinal lymphadenopathy.
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lung, orbit or the brain was administered. One year after the 
initial diagnosis, the patient is asymptomatic and is followed 
up regularly every 3 months. The opposite eye is currently 
asymptomatic and normal on examination, and no changes of 
atrophy are visible.

Discussion

Metastatic carcinoma is the most frequent intraocular 
malignancy, and most commonly originates from breast and 
lung carcinoma (3). Previous studies have demonstrated that 
lung cancer of either non‑small cell or small cell type may 
metastasize to the eye (4) and present without any preceding 
manifestations of primary cancer (5‑8), as observed in the 
current study. SCLC constitutes ~20% of all lung cancer cases 
and is characterized by worsening patient prognosis due to its 
rapid growth and early metastasis (9). Iris involvement accounts 
for only 7.8‑10% of all uveal metastases (3,8,10,11), and they 
generally coexist with central nervous system metastases in 

~44% of cases (10). A few studies regarding distant metastases 
occurring exclusively in the iris have been published (12,13); 
however, this is rare and the best approach to its clinical recog-
nition and treatment remains to be elucidated. Diagnosing iris 
metastasis therefore requires a high index of suspicion along 
with careful review of the clinical history and complete ocular 
examination.

Pain and blurred vision are the most common symptoms 
for patients with iris metastasis  (14). Tumors are likely to 
be unilateral and may be associated with a variety of other 
symptoms, including glaucoma, abnormal vascularization, 
hyphema, ectropion, pigment dispersion, pseudohypopyon, 
iridocyclitis and pupillary distortion (15). A careful evaluation 
of any underlying malignancy is warranted if a patient exhibits 
unilateral anterior uveitis or intractable glaucoma (2).

The quality of life and overall survival of patients with 
isolated iris metastasis may be improved by prompt diagnosis 
and treatment. High‑quality photographs are used to docu-
ment the surface characteristics of iris metastasis. Tumor 
thickness, size and boundaries are typically determined by 
ultrasound biomicroscopy or anterior segment optical coher-
ence. High resolution CT and MRI scans serve as non‑invasive 
imaging methods with the potential to distinguish malignant 
lesions from benign masses, including foreign bodies, massive 
hemorrhage and cystic lesions (16). However, iris metastasis 
may not always be easily distinguished from an achromic mela-
noma, particularly when the primary cancer is unknown (7). 
In such cases, a fine‑needle aspiration biopsy may aid accurate 
diagnosis.

A number of studies have demonstrated the utility of 
conventional ultrasonography (B‑mode and color Doppler) 
in the initial work‑up of intraocular metastases  (7,17). 
Differentiating malignant from benign iris masses relies 
primarily on topographic location, analysis of pattern and 
degree of vascularity. CEUS provides a precise description 
of the vascularization of any lesion, and its importance has 
been proven in the detection of adrenal, oral and lymph node 
cancer  (18,19). Several preliminary studies on the role of 
CEUS in the characterization of peripheral lung masses have 
been performed (20‑22). The application of CEUS facilitates 
the visualization of vascularization and perfusion, and may 
aid more accurate differentiation between characteristic 
features of benign and malignant changes. However, the role 
of CEUS in detecting iris masses has not been previously 
evaluated.

In the current study, inhomogeneous enhancement in the 
first 18‑24 s (rings), a hypoenhancement pattern and rapid 
washout were all noted in the early phase of the iris tumor 
development. The utility of CEUS is much higher when 
clinical information is included in image interpretation, but 
such data are challenging to summarize as a complex clinical 
picture is often encountered (18). The present case highlights 
that delayed time to enhancement, a hypoenhancement pattern 
on CEUS and rapid washout in the early phase may all suggest 
an underlying malignancy as the primary diagnosis. Such an 
imaging modality has the potential to reduce the requirement 
for biopsy and may aid the screening and follow‑up of inciden-
tally diagnosed iris masses.

Following the diagnosis of iris metastasis, treatment deci-
sions typically depend on the tumor size, location, secondary 

Figure 7. Hematoxylin and eosin staining of the iris lesion identified cells 
with round or elongated nuclei arranged in clusters with several areas of 
necrosis. Inconspicuous nucleoli, focal areas of clumped chromatin and sev-
eral typical and atypical mitotic figures were observed. Magnification, x200.

Table I. Immunohistochemical profile of the iris lesion.

Marker	 Result

CD56	 Positive
TTF‑1	 Positive
NSE	 Positive
CgA	 Positive
Ki67	 Positive
Syn	 Negative
CK5/6	 Negative
CK34βE12	 Negative
p63	 Negative 

CD, cluster of differentiation; TTF‑1, thyroid transcription factor‑1; 
NSE, neuron‑specific esterase; CgA, chromogranin; Syn, synapto-
physin; CK, cytokeratin.
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complications, patterns of growth and local extension (16). 
Patients should be promptly referred to a general oncologist 
and onco‑ophthalmologist for further treatment and systemic 
examination (23). Generally, treatment of anterior segment 
tumors usually consists of ocular conservation and treatment 
options for iris metastasis typically include surgical excision, 
plaque radiotherapy, external beam radiotherapy or systemic 
chemotherapy (2). Ocular outcome in patients with iris metas-
tasis is largely favorable in 95% of cases (2); however, overall 
prognosis is determined by systemic neoplastic disease. 
Therefore, clinicians must balance optimism with a more 
realistic outlook of a shortened patient lifespan. Enucleation 
should only be performed if palliative care is ineffective in 
controlling secondary glaucoma.

Glaucoma secondary to intraocular malignancy is chal-
lenging to diagnose, and often refractory to treatment. 
Consistent with previous reports, secondary glaucoma may 
have developed in the present case through a variety of mecha-
nisms, including infiltration and invasion of the trabecular 
meshwork, secondary angle closure, neovascularization and 
tumor‑induced uveitis. Additional cytological examination of 
aqueous humor is suggested to confirm the cause.

The management of eye cancer‑associated glaucoma varies 
and is dependent on the primary cancer, ocular symptoms, 
overall cancer presentation and estimated life expectancy. 
Treatment options typically include the administration of 
standard medication, laser, incisional and radiotherapeutic 
approaches  (24). Treatment goals consist of protecting or 
improving patient vision in order to avoid enucleation and 
maintain a good quality of life.

IVB, an intravenously administered monoclonal antibody 
against vascular endothelial growth factor, has been approved 
for systemic use in various metastatic malignancies  (25). 
There commended dose ranges from 1.25‑4 mg, and it has 
proven to be a safe, effective and relatively easy local treat-
ment for uveal metastasis (17,26‑31). However, a number of 
patients with choroidal metastases originating from a variety 
of primaries, including the lung, colon and breast, experience 
progressive metastasis despite undergoing IVB treatment (32). 
A previous case report documented the occurrence of intravit-
real hemorrhage 20 months after the first IVB injection (33). 
The effectiveness, appropriate dosing and long‑term outcomes 
of IVB should therefore be further evaluated.

In conclusion, the present study described a rare case 
of iris metastasis presenting as the initial manifestation of 
SCLC. A high index of suspicion, coupled with a detailed 
clinical history and findings collected from imaging exami-
nation are necessary in cases such as these to diagnose the 
unknown primary. The specific enhancement pattern of 
CEUS may aid the characterization, treatment choice and 
therapeutic monitoring of iris metastasis. Early diagnosis and 
appropriate treatment are required to improve the outcome of 
such patients.
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