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ARTICLE INFO ABSTRACT

Keywords: Purpose: To present the longitudinal, multimodal imaging of Bilateral Diffuse Uveal Melanocytic Proliferation
Uveal melanocytic proliferation secondary to gallbladder carcinoma over a 17 month period, demonstrating the natural history, the evolution
Paraneoplastic

with treatment and salient features to support timely diagnosis of this condition with life-threatening
associations.

Observations: A systemically well 73 year old woman presented with a 2 month history of progressive visual loss
in the right eye. We report the initial findings on clinical examination and with retinal imaging including
fluorescein and indocyanine angiography, optical coherence tomography and autoflourescence. An initial
diagnosis of atypical central serous chorioretinopathy with secondary choroidal neovascularisation led to
treatment with intravitreal aflibercept before the correct diagnosis of BDUMP was made 2 months later, aided by
evolution of signs on imaging and examination. Subsequent investigation led to detection of gallbladder
adenocarcinoma. The patient underwent systemic chemotherapy and eventual phacoemulsification and insertion
of intraocular lens to both eyes. The patient died 21 months after presentation of visual symptoms, with latest
imaging at 17 months.

Conclusion: We report the evolution of BDUMP utilising multi-modal imaging pre-treatment and during treatment
with chemotherapy, and highlight peripheral progression of disease despite consolidation at the macula.

Leopard spot retinopathy
Multimodal imaging
Bacillary detachment

1. Introduction

Bilateral Diffuse Uveal Melanocytic Proliferation (BDUMP) is a par-
aneoplastic syndrome, the five cardinal clinical signs of which are 1)
multifocal faint, round or oval red, subretinal patches; 2) associated
hyperflourescence during early angiography; 3) development of multi-
ple, slightly elevated, pigmented and non-pigmented uveal melanocytic
tumors as evidenced by diffuse thickening of the uveal tract; 4) exuda-
tive retinal detachment; and 5) rapid progression of cataract.’

It remains rare, with only around one hundred cases in the literature
to date. We describe a case associated with gallbladder adenocarcinoma,
an uncommonly associated primary malignancy,” and present, across 17
months of follow-up, comprehensive multimodal imaging of its clinical
course. Our case highlights the difficulties in making an early diagnosis
of BDUMP. More familiarity with the imaging features may lead to

sooner diagnosis and management. This is important for both
ophthalmic and oncology staff, as the disease can present before and
after the primary tumor has been found.

2. Case report

A 73 year old Caucasian woman presented to the retina clinic with a
2 month history of gradual right eye visual blurring. She denied other
ocular or systemic symptoms, and had a medical history positive for
hypertension and rheumatoid arthritis. Best corrected visual acuity
(BCVA) was Snellen 20/50 in the right eye and 20/25 in the left eye,
with normal intraocular pressures.

On examination, pale, confluent subretinal yellowish discoloration
of both maculae were noted along with multiple faint, flat pigmented
lesions presumed to be choroidal nevi.
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Fig. 1. Multimodal imaging of right and left eyes at presentation, 2 months
after initial symptom onset.

A) Macula centred colour fundus photograph with yellow confluent subretinal
lesions at the maculae and choroidal pigmented lesions visible superiorly.

B) Macula OCT b scan images. Right eye - Large area of subretinal fluid with
thickening of RPE, interspersed with thinning and a focal area of complete loss
of RPE (red arrow) with moderately hyperreflective material in the adjacent
subretinal space (yellow arrow). Left eye - Similar thickening and thinning of
RPE with shallow subretinal fluid.

C) fundus autofluorescence demonstrating the leopard spot appearance of
alternating areas of hyper-autofluorescence and hypo-autofluorescence. There
is hypo autofluorescence of the confluent nummular lesions temporal to the
fovea.

D) Late phase FFA images demonstrating multifocal areas patchy hyper-
flourescence and staining of the nummular lesions temporal to the fovea. Focal
areas of hypo fluorescence superiorly correspond to choroidal nevi

E) Late phase ICG images demonstrating hypo fluorescence corresponding to
the pigmented choroidal lesions. Dilated, hyperpermeable choroidal vessels are
also evident. (For interpretation of the references to colour in this figure legend,
tAhe reader is referred to the Web version of this article.)

Spectral domain optical coherence tomography (SD-OCT) scan
(Spectralis, Heidelberg Engineering, Heidelberg, Germany) demon-
strated bilateral serous retinal detachment at the macula, greater in the
right eye, with retinal pigment epithelium (RPE) thickening, inter-
spersed with thinning and bilateral choroidal thickening. Fundus
Autoflourescence (Visucam 200, Zeiss, Oberkochen, Germany) demon-
strated bilateral alternating areas of hyper-autoflourescence and hypo-
autoflourescence.

Fundus fluorescein angiography (Visucam 200, Zeiss, Oberkochen,
Germany) demonstrated multifocal areas of patchy hyperfluorescence
and hypofluorescence with focal staining corresponding to the area of
amorphous hyperreflective material on OCT. Indocyanine green
demonstrated dilated, hyperpermeable vessels and hypofluorescence
corresponding to the presumed choroidal nevi (Fig. 1).

A provisional diagnosis of atypical bilateral chronic central serous
chorioretinopathy (CSCR) was made, with possible secondary choroidal
neovascularisation (CNV) in the right eye.

The patient was initiated on a course of three aflibercept (Eylea,
Regeneron) intravitreal injections at 4 weekly intervals in the right eye.

On examination on the day of the third injection, the choroidal
pigmented lesions had increased in number and size and SD-OCT review
confirmed persistent subretinal fluid associated with bacillary layer se-
rous retinal detachment (Fig. 2). Of note, the near infrared image
demonstrated a leopard-spot pattern of hyper and hypo reflectivity
(Fig. 3). These findings appeared consistent with a diagnosis of bilateral
diffuse uveal melanocytic proliferation (BDUMP) and the patient was
referred to a tertiary ocular oncology centre.

Initial whole body computed tomography imaging did not reveal an
underlying tumor, but positron emission tomography demonstrated
high uptake near the gallbladder, and lymph node fine needle aspirate
(FNA) biopsy confirmed gallbladder adenocarcinoma, regionally meta-
static to the lymph nodes. Immunohistochemistry demonstrated poorly
differentiated adenocarcinoma cytokeratin (CK) 7 +ve, CK20 —ve.

MRI head and orbit showed bilateral uveal thickening and contrast
enhancement suggesting melanocytic proliferation with no extraocular
or orbital involvement.

Blood tests on referral to oncologists showed no abnormality, but
later a raised alkaline phosphatase of 166 IU/L was found.

Surgical management was contraindicated due to proximity of tumor
to the hepatic vessels and aorta. The patient was initiated on chemo-
therapy 9 months following her initial presentation to eye services.
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Fig. 2. Near infrared and OCT - scan image of the right macula after 3 intravitreal aflibercept injections at 4 weekly intervals.

A) Leopard spot pattern of macula on near infra-red image.

B) Bacillary layer retinal detachment. The hyperreflective external limiting membrane (ELM) (yellow arrow) can be seen and posterior to this, the hyporeflective
myoid zone (MZ) where a split occurs from the underlying ellipsoid zone (EZ) creating a fluid-filled cavity. Beneath this is a faintly hyper reflective line above the
RPE which is the outer segment/RPE (OS/RPE) complex. Subretinal fluid (SRF) can be seen nasally (pink arrow).

Moderately hyperreflective material likely demonstrating photoreceptor segments sheared at various levels is seen in the fluid-filled cavity (*). (For interpretation of
the references to colour in this figure legend, the reader is referred to the Web version of this article.)

3. Clinical progression

4 months after starting chemotherapy, SD-OCT demonstrated sig-
nificant but incomplete resolution of subretinal fluid in the right macula,
with thickening of the RPE throughout the posterior pole. At the left
macula, there was evidence of similar thickening and irregularity of the
RPE away from the fovea, with residual subretinal fluid and further
foveal RPE and photoreceptor atrophy (Fig. 4).

As illustrated in Fig. 3, the leopard spot appearance of alternating
hyperpigmented and hypopigmented areas of the RPE continued to
expand outside of the macula to the inferior retina, followed by simul-
taneous involvement of the nasal and temporal peripheral retina.

Cataracts developed and rapidly progressed during her treatment
course, and the patient underwent phacoemulsification and insertion of
intraocular lens (Phaco IOL) procedures to both eyes sequentially.

Despite treatment, the patient died 21 months after presentation, 12
months after starting chemotherapy, with a final recorded visual acuity
before her right phaco IOL of 20/2400 right and 20/50 left (Fig. 5).

4. Discussion

The appearance of reticulated depigmentation as in our patient lends
its name to ‘leopard’ or ‘giraffe’ spot retina which has numerous dif-
ferentials, though the presence of multifocal pigmented choroidal tu-
mors is an important differentiator. Malignant manifestations include
cancer associated retinopathy, metastatic uveal deposits, leukemic
infiltration and lymphoma.® Benign differentials include choroidal
melanocytosis, chronic CSCR, acute polymorphous vitelliform macul-
opathy, choroiditis, hypertrophy of the RPE, resolved chronic retinal
detachment or uveal effusion syndrome, amongst others.” Importantly,
we illustrate the evolution of BDUMP before and after chemotherapy,
with multimodal imaging. Autoflourescence imaging is the most striking
demonstration of the retinal changes and may best aid diagnosis at an

earlier stage. The leopard-spot pattern is also noted on near-infrared
imaging early in the disease (Fig. 2).

On SD-OCT, we highlight the presence of bacillary layer retinal de-
tachments, first formally described in BDUMP by Breazzano et al.>This is
a previously noticed phenomena in OCT scans of BDUMP, though not all
authors comment explicitly on the appearance despite its presence.®’
Bacillary layer detachments have been seen in other macula diseases
including Vogt-Koyanagi-Harada disease, neovascular age-related mac-
ula degeneration and pachychoroid disease.®

Hallmarks are co-localisation of subretinal fluid and enhanced fea-
tures of the outer retina. The fluid accumulates above the RPE and
within the photoreceptor layer, likely at the myoid portion of the inner
segments (IS) which split from the outer segments (OS) which are still
attached to the RPE-basal lamina-Bruchs membrane complex.® Fluid and
fibrin accumulation occurs under the external limiting membrane (ELM)
and myoid zone, separating the photoreceptor segments.” It is believed
that choroidal ischemia and resultant RPE dysfunction, exudation and
vascular permeability are contributory mechanisms to the fluid. Our
patient shows a split at the level of both the ELM and the IS/OS junction
(Fig. 2).

As the subretinal fluid resolves in our case, there is increased sub-
retinal hyper-reflectivity resembling a subretinal fibrosis-like process in
addition to ongoing RPE thickening.

Despite reduction in macular subretinal fluid in both eyes on
chemotherapy, peripheral retinal changes progressed as shown in the
ultra-wide fundus photography and autofluorescence. The pattern of
progressive inferior RPE lesions following macula lesions may suggest a
migration of fluid in a similar way to the gravitational tracts seen in
CSCR, with associated underlying RPE involvement at areas of serous
detachment.

The aetiology of BDUMP is uncertain but is thought to be caused by
either a tumor secreted or immune mediated molecule.” ! Considering
this, our hypothesis is that the pigmented RPE lesions occur
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Fig. 3. Ultrawidefield pseudocolour fundus photo and autoflourescence images
at numerous timepoints.

A) RPE pigmented lesions seen at the macula and peripherally resulting in a
leopard spot appearance of the macula.

B) Alternating areas of hyper and hypo-autofluorescence localised to the mac-
ula of both eyes.

C) Enlargement and increase in leopard spot retinal appearance extending
beyond the macula, including inferiorly in the right eye.

D)Alternating pattern of autofluorescence has extended across the posterior
pole with:

Right - Areas of hypo-autofluorescence enlarging and becoming confluent. A
second localised collection is seen in the inferior peripheral retina connected by
a gravitational tract. Note the image is obscured by lenticular opacity.

Left - a new localised discrete inferonasal area of similar alternating auto-
fluorescence.

E) Further enlargement and increase in leopard spot appearance notable
temporally and nasally on the right, and inferiorly on the left. Right eye is
significantly obscured by a posterior sub-capsular cataract.

F) Right - alternating pattern of autofluorescence has further expanded at the
posterior pole and temporally past the macula. The inferior areas of hypo-
autofluorescence have become greater and more confluent and a large area of
peripheral nasal retina has developed the pattern of autofluorescence, possibly
connected to the existing inferior area.

Left — Area of alternating autofluorescence has enlarged and coalesced with the
previous discrete area and involved a significant area of the temporal retina.
G) Left fundus after phacoemulsification and insertion of intraocular lens. The
pigmented RPE lesions are visible throughout the majority of the temporal and
inferior retina.

H) Left - alternating pattern of autofluorescence involves the majority of the
inferior and temporal retina.

Note - No image is available for the right eye at month 17 after presentation as a
f‘undus-obscuring cataract is present.

<

simultaneously in multiple areas of the retina, but present initially in the
macula due to it having the highest blood flow and therefore tissue
exposure to the causative molecule.

Management of BDUMP is primarily of the underlying tumor, with
some patients demonstrating improvement with plasmapheresis and
others not.>!'"'® The difference in efficacy may lie in that a small
molecule growth factor may be causative, as opposed to an immune
mediated molecule. Where large molecular weight, intravascular, and
slowly produced molecules such as immunoglobulins favor response to
plasmapheresis removal, small molecules rapidly produced by the tumor

Left eye

Fig. 4. Near infrared photographs and fovea bisecting OCT b-scan images of
the left macula at month 13 after presentation, month 4 after chemotherapy,
before cataract extraction. Visual acuity — left eye 20/80.

Left - Broad shallow subretinal fluid with areas of atrophic RPE. Hyperreflective
consolidated material at the level of RPE (red arrow). (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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Fig. 5. Timeline of disease course from the beginning of visual symptoms to death.

Phaco + IOL = Phacoemulsification and insertion of intra-ocular lens.

with intra-vascular and extra-vascular distribution will both not be
removed efficiently and will have a faster rebound concentration in
circulation after treatment' > At diagnosis, our patient was not treated
with plasmapheresis as it was hoped that tumor treatment would control
the BDUMP. Once plasmapheresis was reconsidered, it was contra-
indicated as it would have caused washout of her chemotherapy.

Our patient’s FNA immunohistochemistry demonstrated CK7 +ve
and CK20-ve adenocarcinoma. CK patterns indicate the primary site of
adenocarcinomas when investigating a tumor of unknown origin.
CK7+/CK20- satisfies tumors of the biliary system and alongside the
radiological result, supported the diagnosis of a primary gallbladder
adenocarcinoma.

In the most recent comprehensive literature review published in
2017, the median age at presentation of BDUMP was 65 years, with a
predilection for females.* Female urogenital cancers and male lung
cancers are the most frequent respectively. In 5 cases (9 %) the primary
was never found. 44 % of patients presented with visual symptoms after
being diagnosed with a primary tumor, but in almost half of patients,
BDUMP diagnosis preceded or presented at the time of tumor diagnosis.
Though prognosis is poor with mean survival following presentation of
BDUMP of 15.7 months (range 10-60 months), it’s presence may be
protective in that its investigation may expedite diagnosis of
malignancy”

5. Conclusion

We present a case of BDUMP associated with gallbladder malig-
nancy, a rarely published cause. We demonstrate the evolution of
BDUMP over time with multimodal imaging both before and after
commencement of chemotherapy, highlighting salient features that may
aid early diagnosis and improve prognosis.
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