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ARTICLE INFO ABSTRACT

Keywords: Purpose: To describe a case of presumed bilateral diffuse uveal melanocytic proliferation (BDUMP) associated
Bilateral diffuse uveal melanocytic with renal cell carcinoma (RCC) and provide an updated review of literature.
proliferation Observations: A 58-year-old man, with a history of radical nephrectomy for RCC 8 years ago, presented with
Sunitinib .. . .. . . . . . N . .

. gradual diminution of vision. Based on multimodal imaging and detailed systemic evaluation, a diagnosis of
Plasmapheresis

presumed BDUMP and metastatic RCC was made. He was started on sunitinib malate as palliative chemotherapy.
However, he refused plasmapheresis for BDUMP. The patient rapidly developed bilateral exudative retinal
detachment. Subsequently, he progressed to bilateral neovascular glaucoma secondary to closed funnel retinal
detachment. Eventually, he was lost to follow up after 13 months.

Conclusions & Importance: BDUMP portends an underlying advanced systemic malignancy. Studies have not
conclusively proven any definite treatment for BDUMP and survival is generally poor. Ocular side effects of

Renal cell carcinoma
Neovascular glaucoma

palliative targeted chemotherapy for the primary malignancy, such as sunitinib, should be borne in mind.

1. Introduction

Bilateral diffuse uveal melanocytic proliferation (BDUMP), a rare
paraneoplastic syndrome, which can result in profound vision loss, was
first described by Machemer in 1966 in a patient with primary pancre-
atic carcinoma.' ™ However, it was not until 1982 that Barr et al. coined
the term BDUMP."

BDUMP is caused by a diffuse proliferation of benign uveal mela-
nocytes, mainly in the choroid, and is distinct from the primary non-
ocular tumor histopathologically.” Treatment options include those
targeted at the primary malignancy or metastases® and elimination of
the supposed causative agent-cultured melanocyte elongation and pro-
liferation (CMEP) factor® — via plasmapheresis.

We herein report a case of presumed BDUMP associated with a his-
tory of renal cell carcinoma (RCC). The patient was started on oral

receptor tyrosine kinase (RTK) inhibitor sunitinib as palliative chemo-
therapy. He refused to undergo plasmapheresis therapy for presumed
BDUMP and therefore was administered oral corticosteroids, but wors-
ened progressively.

2. Case

A 58-year-old man came with complaints of gradual diminution of
vision in the right eye for 2 weeks and left eye for 3 months. He was
diagnosed elsewhere as acute central serous chorioretinopathy (CSCR)
in the right eye and chronic CSCR in the left eye, a week before he
presented to us. He had a history of renal cell carcinoma, for which he
had undergone left laparoscopic radical nephrectomy 8 years ago.

At presentation, best corrected visual acuity (BCVA) was 6/24 and 6/
36 in the right eye and left eye respectively. Anterior segment
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examination was unremarkable. Fundus examination showed a dull
foveal reflex and diffuse multiple faint yellow subretinal lesions bilat-
erally (Fig. 1a and b). Fundus fluorescein angiography (FFA) (Topcon
Corporation, Tokyo, Japan) showed multifocal areas of early hyper-
fluorescence at the posterior pole (Fig. 1c and d). Short - wave fundus
autofluorescence (SW-FAF) (Heidelberg Retina Angiograph, Heidelberg
Engineering, Heidelberg, Germany) showed a typical giraffe pattern
with alternate areas of hyperautofluorescence due to accumulation of
lipofuscin and hypoautofluorescence due to retinal pigment epithelium
(RPE) atrophy (Fig. 1e and f). B-scan ultrasound (Nidek Co. Ltd, Aichi,
Japan) revealed a localized exudative retinal detachment without any
mass lesion (Fig. 1g and h). Spectral domain optical coherence tomog-
raphy (SD-OCT) (RTVue XR Avanti, Optovue Inc., Fremont, CA, USA)
revealed bilateral subretinal fluid (SRF) at the macula with alternate
areas of RPE thickening and RPE loss in addition to preserved chorio-
capillaris architecture (Fig. 1i and j). Ultrasound of the abdomen showed
29 x 36 mm well defined hyperechoic lesion in right lobe of liver with a
large 95 x 100 x 118 mm lobulated heterogenous mass lesion in left
retroperitoneum with multiple calcifications within it. Internal vascu-
larity was seen. Pelvic ascites was present. Positron Emission Tomog-
raphy and Computed Tomography (PET-CT) showed multiple
fluorodeoxyglucose (FDG) avid lesions in right renal fossa, left pelvic
cavity, along the liver surface, lung metastases and mediastinal lymph
nodes (Fig. 1k and 1).

A diagnosis of presumed BDUMP secondary to metastatic renal cell
carcinoma was made. The patient was started on palliative oral
chemotherapy in the form of oral RTK inhibitor, sunitinib malate
(SU11248; SUTENT,; Pfizer Inc, New York, NY, USA) 50 mg once a day
for 2 weeks, followed bylweek off. He refused to undergo plasmaphe-
resis therapy for BDUMP. He was then given a course of oral predniso-
lone in tapering doses for two months. Two weeks post initiation of
sunitinib, SRF had increased bilaterally. A month later, the patient
presented with bilateral exudative retinal detachment with BCVA of 6/
60 and 1/60 in the right eye and left eye respectively (Fig. 2a-h). He was
advised bilateral pars plana vitrectomy and silicone oil tamponade but
was not willing for the same. Over the next month, he rapidly progressed
to bilateral closed funnel retinal detachment (Fig. 2i and j). A month
later, he deteriorated further to bilateral neovascular glaucoma with
light perception vision.

Magnetic resonance imaging (MRI) of the brain and orbits showed
nonspecific hyperintense foci in subcortical white matter of frontal lobes
with bilateral total retinal detachment on T2 weighted imaging. PET-CT
scan at this point of time revealed significant increase in size and FDG
avidity of lesions noted previously. He was started on second-line
palliative chemotherapy in the form of oral everolimus, a mammalian
target of rapamycin (mTOR) protein kinase inhibitor. The patient still
refused radiation therapy or any other therapeutic intervention. At the
final follow-up visit at 13 months, he maintained status quo (Fig. 2k and
1). Eventually he was lost to follow-up.

3. Discussion

Bilateral diffuse uveal melanocytic proliferation (BDUMP) is a rare
paraneoplastic ocular syndrome occurring in patients with systemic,
often occult and advanced carcinoma. It is an ominous sign and a hall-
mark of poor prognosis. The estimated incidence of ocular paraneo-
plastic syndromes and neurologic paraneoplastic syndromes is <0.01%
of cancer patients.”*®

The five cardinal signs of BDUMP as described by Gass et al., in 1990
include: (1) multifocal, faintly visible, round or oval, red, subretinal
patches; (2) associated striking pattern of hyperfluorescence during the
early phases of angiography; (3) development of multiple, slightly
elevated, pigmented and non-pigmented uveal melanocytic tumors and
evidence of diffuse thickening of uveal tract; (4) exudative retinal
detachment; and (5) rapid progression of cataract.'In addition, glau-
coma, dilated episcleral vessels, iridocyclitis, shallow anterior chamber,
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ciliary body cysts and iridodonesis have been observed.” However,
clinical presentation without all the diagnostic features such as exuda-
tive retinal detachment or cataract have also been described in earlier
stages of BDUMP. '’

As described previously in literature, mean age at onset of BDUMP is
64 years and the mean duration between onset of ocular symptoms to
death is 1 year.'' Giraffe (or leopard-spot) pattern on SW-FAF, OCT
findings of RPE aggregation with irregularity, subretinal fluid and pre-
served choriocapillaris architecture - present in our case - have been
described in previous reports of BDUMP.'? ' The most common pri-
mary malignancy associated with BDUMP in females is urogenital car-
cinoma (71%), whereas in males, lung carcinoma accounted for 51% of
cases.'® With better life expectancy and improved diagnostic modalities,
the reported incidence of this disease has increased to 4.4 per year
during 2012-2017.° In 44% cases, BDUMP presented in patients with a
previously diagnosed primary tumour whereas in another 44% the pri-
mary tumour was diagnosed after or simultaneously with the presen-
tation of BDUMP.”

BDUMRP is a paraneoplastic syndrome that appears to be caused by
ectopic production of growth factors or hormones that act at a site
distant from production.'® Miles et al. have shown the presence of
cultured melanocyte elongation and proliferation (CMEP) factor in the
IgG enriched plasma fraction that causes uveal melanocytic and RPE
proliferation.® This in turn causes disruption of the outer blood-retinal
barrier by RPE malfunction.'®'® Possible newer etiology for BDUMP
associated with various urogenital and lung cancers has been postulated
to chronic high levels of hepatocyte growth factor (HGF) which is a
ligand for the tyrosine kinase receptor encoded by the met proto--
oncogene.'® High serum levels of HGF have been previously associated
with metastasis and decreased survival in cancer patients.”’ Tyrosine
kinase inhibitors can increase HGF levels.?!

There are 13 published reports of plasmapheresis treatment for
BDUMP. Seven reports demonstrated improvement in vision or SRF with
plasmapheresis treatment' *>? %’; Five of 7 patients were diagnosed with
lung cancer and 5 of 7 were undergoing concomitant chemotherapy.
Among the remaining 6 cases, 3 cases showed stability>**® and 3 cases
displayed worsening of SRF despite plasmapheresis treatment.>’ ! In
order to explain the varied response to plasmapheresis treatment, Lavine
et al. hypothesized that disease heterogeneity is present among patients
with BDUMP. 2> BDUMP associated with uterine carcinomas may be less
amenable to plasmapheresis because CMEP factor is poorly removed due
to quicker rebound and is possibly continually secreted by the primary
tumor. In contrast, BDUMP associated with lung and ovarian carcinomas
respond well to plasmapheresis possibly because CMEP factor is
removed more effectively.’” Large molecular weight, intravascular
location, and slow production all favour better plasmapheresis elimi-
nation of CMEP factor.>”

In general, treatment of BDUMP has until now mainly been ineffec-
tive.!®>* Various treatment modalities for BDUMP, including ocular
radiation, ' "?>3% subretinal fluid drainage®® and corticosteroids®’*°
have all failed to give consistent results. Vitrectomy and silicone oil
tamponade for serous retinal detachment has been attempted with
varying outcomes.*"*? Patients diagnosed with BDUMP generally have
poor survival, mainly due to the underlying systemic malignancy. The
median survival of most BDUMP patients is about 15.6 months.*® These
patients may even have concurrent multiple systemic malignancies and
can present several months to years later with the systemic malignancy,
so that prolonged systemic surveillance is mandatory.'®

In our case, in addition to the possible effect of sunitinib, RPE
damage due to BDUMP may have aggravated the exudative retinal
detachment and finally contributed to the development of neovascular
glaucoma. Sunitinib malate is a small molecule multi-targeted RTK in-
hibitor approved for the treatment of advanced RCC, imatinib - resistant
gastrointestinal stromal tumour (GIST) and advanced pancreatic
neuroendocrine tumors. It inhibits cellular signalling by targeting re-
ceptors for platelet derived growth factor (PDGF) and vascular
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Fig. 1. Multimodal imaging of bilateral diffuse uveal melanocytic proliferation
at initial presentation of the right eye and left eye respectively. (a,b) Color
fundus photography showing dull foveal reflex and multiple diffuse faint sub-
retinal yellow lesions. (c,d) Fluorescein angiography showing multifocal
hyperfluorescent areas at the posterior pole. (e,f) Short-wave fundus auto-
fluorescence showing the characteristic giraffe pattern. (g,h) B-scan ultrasound
showing a localized exudative retinal detachment without any mass lesion. (i,j)
Spectral domain optical coherence tomography showing bilateral subretinal
fluid (SRF) at the macula with alternate areas of retinal pigment epithelium
(RPE) aggregation and RPE loss with preserved choriocapillaris architecture. (k,
1) Positron Emission Tomography and Computed Tomography (PET-CT)
showing multiple fluorodeoxyglucose (FDG) avid lesions in right renal fossa,
left pelvic cavity, along the liver surface, lung metastases and mediastinal
lymph nodes. (For interpretation of the references to colour in this figure
lfgend, the reader is referred to the Web version of this article.)

endothelial growth factor (VEGF), both of which play a key role in
tumour angiogenesis and tumour cell proliferation.* Dib et al. in their
study found that sunitinib at the concentration of 12.5 mg/ml caused no
toxicity in in vivo and in vitro models, but the 25 mg/ml concentration
caused retinal changes, suggesting toxicity in the in vivo rabbit model.*’
Santana-Garrido et al. in their in vivo study in rats demonstrated that oral
administration of sunitinib for 3 weeks produces NADPH
oxidase-derived retinotoxic effects associated with oxidative ocular
damage.“® They proposed that this might be linked to hypertensive side
effects but could also be secondary to direct adverse effects of sunitinib.
Wegner and Khoramnia first reported a case of reversible neurosensory
retinal detachment and retinal edema due to sunitinib in a case of
metastatic RCC."” Proposed pathogenetic mechanisms of subretinal
exudation include changes in choroidal vascular permeability, choroidal
perfusion or microvascular events.”® "’ In a recent review Fraunfelder
et al. reported the median time to onset of retinal detachment for
sunitinib to be 69 days. They speculated that daily oral anti-VEGF drug
has more uveal drug exposure than single intravitreal anti-VEGF
injection.50

To the best of our knowledge, our case report is the first case of
presumed BDUMP progressing to total closed funnel retinal detachment
with neovascular glaucoma, possibly aggravated by sunitinib. Limita-
tions of our study include the absence of molecular or genetic analysis of
ocular fluid or serum to demonstrate causative factors of BDUMP such as
CMEP or HGF and the correlation of sunitinib therapy with their titres.
In addition, further studies regarding the role of RTK inhibitors are
needed to establish a causal association with the progression of exuda-
tive retinal detachment.

4. Conclusion

BDUMRP is the hallmark of a grave systemic condition, hence high-
lighting the need for a high index of suspicion and prompt evaluation. It
is of paramount importance to delve into systemic details, especially in
elderly patients presenting with seemingly innocuous findings such as
“central serous chorioretinopathy”. Diagnosis of the occult primary
malignancy can often prove to be challenging. No definitive treatment
for BDUMP has been formulated yet, and survival is generally poor.
Ocular side effects of palliative targeted chemotherapy for the primary
malignancy, such as sunitinib, should be borne in mind.

Patient consent
Written informed consent was obtained from the patient for publi-

cation of this case report and any accompanying images. A copy of the
written consent is available for review by the Editor of this journal.
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Fig. 2. Multimodal imaging of the right eye and left eye respectively: At 1
month follow-up visit post-sunitinib therapy- (a,b) Anterior segment photo-
graph showing exudative retinal detachment. (c,d) Color fundus photograph
showing exudative retinal detachment. (e,f) B-scan ultrasound showing retinal
detachment without any mass lesion. (g,h) Optical coherence tomography
showing grossly increased subretinal fluid at the macula. At 3 months follow-up
- (i,j) B-scan ultrasound showing closed funnel retinal detachment. At the final
follow-up at 13 months - (k,1) Anterior segment photograph showing rubeosis
iridis. (For interpretation of the references to colour in this figure legend, the
reader is referred to the Web version of this article.)
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