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Introduction
Bilateral diffuse uveal melanocytic prolifera-

tion (BDUMP) is a rare paraneoplastic syndrome. 
This occurrence of bilateral diffuse proliferation 
of melanocytes in the uvea was first described by 
Machemer in 1966 [1]. Later in 1982, Barr et al. 
first identified the BDUMP syndrome [2]. This dis-
ease entity is rarely reported in the literature. Until 
2017 there were only about 60 cases described [3].

There are five main signs of BDUMP:
•	 patches at the level of the retinal pigmented epi-

thelium (RPE) in the posterior fundus that are 
numerous, circular or oval, and subtle;

•	 early hyper-fluorescence in multifocal areas 
matching to these patches;

•	 multiple, slightly raised uveal melanocytic tu-
mors, both pigmented and non-pigmented, as 
well as signs of diffuse uveal tract thickening
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ABSTRACT

Background: Bilateral diffuse uveal melanocytic proliferation (BDUMP) is a very rare paraneoplastic syndrome 
that might present with carcinoma. We present a case of an atypical BDUMP secondary to acute B-cell lymphobla-
stic leukemia (ALL) and report management outcomes at six months follow-up. 
Case presentation: A 14-year-old female patient with known B-cell ALL presented with blurred vision and 
headache. Ophthalmological examination revealed new-onset, multiple, round, and pigmented choroidal lesions. 
Based on the clinical presentation, the diagnosis of BDUMP was suspected. Screening for second malignancies was 
negative. After nine sessions of plasmapheresis, ophthalmologic examination showed stable, non-progressive retinal 
lesions with maintained vision and absence of retinal detachment or cataract.
Conclusion: This was a rare case of BDUMP in a young patient with a known case of ALL.
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•	 exudative retinal detachment;
•	 rapid progression of cataract formation [4].

The uveal melanocytic proliferation is either 
caused by a substance secreted by the tumor or an 
antibody activated by it [5]. 

Urogenital carcinoma is the most common pri-
mary malignancy associated with BDUMP in fe-
males (71%), with ovarian cancer accounting for 
26% of those. Lung carcinoma is the most common 
cancer in males, accounting for 51% of all cases 
[3]. The presence of early hyper-florescence related 
to many and circular retinal pigment epithelium 
atrophic regions, resembling a giraffe pattern, is 
a prominent distinguishing feature found on fluo-
rescein angiography (FA) [6]. 

During the two decades from 1980 to 2000, the 
incidence of BDUMP cases documented in the lit-
erature was 22 cases (1.15 per year) (Ryll et al. 1980). 
In the last 15 years, 33 new cases (2.2 per year) have 
been reported, and in the last five years, 22 cases 
(4.4 per year) have been documented [3]. This in-
crease in BDUMP incidence rates could be related to 
increasing physician awareness of this condition and 
an increase in the disease’s actual incidence.

In this paper, we present a rare case of BDUMP 
in a young patient with acute B-cell lymphoblastic 
leukemia (ALL), which is an uncommon presen-
tation in a young patient that has never been re-
ported before.

Case presentation
The patient is a 14-year-old girl diagnosed with 

pre-B cell acute lymphoblastic leukemia in August 
2018. At the time, she started systemic chemo-
therapy in accordance with the modified St. Jude 
total VIIX protocol. Unfortunately, after 24-months 
from initial diagnosis, she developed combined 
bone marrow and central nervous system relaps-
es. Routine ophthalmic evaluation at the time of 
relapse was entirely regular. She was re-induced with 
a 4-drugs protocol (dexamethasone, daunorubicin, 
PEG- asparaginase, vincristine with weekly triple 
intrathecal chemotherapy). Bone marrow and cer-
ebrospinal fluid evaluations post-re-induction were 
consistent with remission by morphology and nega-
tive minimal residual disease (MRD). The re-induc-
tion of chemotherapy was complicated by sepsis, 
superior sagittal sinus vein thrombosis, and pancrea-
titis, which were all treated successfully. 

In December 2020, she presented with com-
plaints of blurred vision, for which ophthalmic eval-

uation was done. Eye exam showed normal visual 
acuity in both eyes (6/6) and a regular anterior seg-
ment exam. Dilated fundus exam showed bilateral 
optic discs swelling, presumed to be related to her 
sagittal sinus thrombosis, which was in an active 
stage at that time, and new-onset bilateral multiple 
round-oval melanocytic lesions, almost 0.5 mm in 
diameter, scattered all over the retina in both eyes, 
with flat retina, and no sub-retinal fluid (Fig. 1). 
Optical coherence tomography (OCT) scan showed 
these lesions to be in the sub-retinal pigment epithe-
lium (RPE) space with overlying RPE thinning and 
dry maculae bilaterally (Fig. 2). Fundus-autofluores-
cence (FAF) photos showed multiple hypo-auto flu-
orescent spots giving the characteristic Giraffe-like 
appearance (Fig. 3). Those new-onset sub-retinal 
infiltrates were consistent with bilateral diffuse uveal 
melanocytic proliferation (BDUMP). 

The patient was treated with oral acetazolamide 
and anti-coagulation for her sagittal sinus thrombo-
sis. The natural course of BDUMP is characterized by 
the progression of the lesions and the development of 
retinal detachment and cataracts, which usually cause 
irreversible loss of vision. In order to prevent this 
progression, the patient was started on prednisolone 

Figure 1. Fundus photo for the right eye (A) and left eye (B) 
at initial eye exam showing bilateral optic disc edema with 
splinter hemorrhages in (B) and bilateral multiple round-oval 
melanocytic subretinal infiltrates

A B

Figure 2. Optical coherence tomography (OCT) photo at 
diagnosis showing dry macula, an area over one of the 
melanocytic lesions (red arrow) revealed choroidal thickening and 
shadowing with overlying of RPE-atrophy
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(0.5 mg/kg/day). After one week, prednisolone was 
stopped due to worsening the patient’s pancreati-
tis. As an alternative, she was scheduled twice weekly 
on plasmapheresis. After nine sessions of plasma ex-
change, her vision remained normal (6/6) bilaterally, 
the optic discs edema resolved in both sides, and the 
lesions remained dormant (Fig. 4).

Hereditary cancer panel by next-generation se-
quencing (NGS) showed a heterozygous MSH6 mu-
tation with: c.2281A&gt;G (p.Arg761Gly) as a vari-
ant of uncertain significance. To exclude occult se-
cond cancers as a potential cause of BDUMP, posi-
tron emission tomography-computed tomography 
(PET/CT) was performed and showed no evidence 
of malignant processes. Upper and lower gastroin-
testinal tract (GIT) endoscopy was normal. After six 
months, her ophthalmic condition remained stable. 
However, the ocular lesion remained unresolved, vis-
ual acuity during follow-up 6 months later was 6/6.

Discussion
This study reported the case of BDUMP syn-

drome presenting in a 14-year-old patient with ALL 

and heterozygous MSH6 mutation. To our knowl-
edge, this is the first case study demonstrating such 
a unique presentation. Even though this is a rare 
disease, cases of BDUMP in female patients in the 
literature have been reported in patients with uro-
genital carcinoma. 

The median age at presentation of BDUMP 
in the literature is 65 years (ranging from 34 to 
89 years) [3]. This report is the first to document the 
case of BDUMP in a 14-year-old child. The chro-
nology between the primary tumor and BDUMP 
is variable; BDUMP may occur in patients already 
known to have cancer, as in our patient. BDUMP 
is also reported to precede the diagnosis of system-
ic cancer in patients with the bilateral progressive 
visual deterioration that may start months to years 
before the diagnosis of systemic cancer [5]

This syndrome has been reported with a wide 
variety of primary carcinomas. In female patients, 
urogenital tumors are the most common, while in 
male patients, lung carcinomas are usually the most 
common [3]. Of particular interest in our patient 
is finding MSH6 mutation by hereditary cancer 
panel, which raised the clinical suspicion of other 
associated occult malignancies. Therefore, PET-CT 
scan and upper and lower GIT endoscopy were 
performed and were all normal. Gass et al. reported 
bilateral diffuse uveal melanocytic proliferation in 
patients with occult carcinoma[4]. Rahmy et al. 
reported bilateral diffuse uveal melanocytic prolif-
eration as a precursor to multiple systemic malig-
nancies such as bladder transitional cell carcinoma 
and renal clear cell carcinoma [7].

Differentiating BDUMP from the numerous 
ocular disease entities that mimic it is essential. 
When this disease was first recognized by Machemer 
(1960) and later by Barr et al. (1980), the uveal 
proliferations were thought to result from infiltra-
tion of the choroid by malignant ocular melanoma 
or by choroidal metastases from cutaneous malig-
nant melanoma [1, 2]. Later on, the histopathologic 
analysis revealed that the infiltration is composed of 
benign-appearing melanocytes [8].

Patients with BDUMP experience slow, painless, 
bilateral (usually asymmetric), progressive vision 
loss over several months. The melanocytic prolif-
eration leads to subretinal infiltration and exuda-
tive retinal detachment as a result of outer retinal 
damage. Visual acuity can also deteriorate due to 
the development of cataracts, iridocyclitis, or glau-
coma [4]. Establishing the diagnosis of BDUMP 
syndrome does not provide a strong prognostica-

Figure 3. Fundus-autofluorescence (FAF) photos for the 
posterior pole (A) and peripheral retina (B) showing multiple 
hypo-auto fluorescent spots giving the characteristic “giraffe-like” 
pattern

A B

Figure 4. Fundus photos for the right eye (A) and left eye (B) 
after four cycles of plasmapheresis showing resolved optic discs 
swelling, dry maculae, and stable subretinal infiltrates

A B
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tion of the length of survival. In virtually all cases, 
patients died from the dissemination of the primary 
malignancy [3]. 

The pathogenesis of BDUMP is not entirely 
understood. Still, it is thought to involve the pro-
duction of a growth factor, mitogen, cytokine, or 
hormone from the systemic carcinoma that leads to 
the proliferation of melanocytes in the uvea. This 
hypothesis is supported by in vitro data in which 
the proliferation of cultured melanocytes was en-
hanced when treated with the IgG fraction of hu-
man serum from patients with BDUMP [9]. Ada-
mus et al. described two patients who presented 
with BDUMP in the course of gynecological cancers 
that had autoantibodies against 35-kDa, 46-kDa, 
30-kDa, 50-kDa, and 70-kDa proteins in serum. 
Genetic analysis of intrabulbar biopsies was reported 
in two patients. Results showed the cytogenetic find-
ing of a whole gain in chromosome 5 (trisomy 5) by 
single nucleotide polymorphism (SNP) analysis of 
biopsy material from lesions in each eye in a patient 
with multiple systemic malignancies [8]. Mittal et 
al. demonstrated polysomy 8q by multiplex liga-
tion‐dependent probe amplification (MLPA) in both 
eyes in a patient with BDUMP and Endometrial 
carcinoma [8]. Interestingly, while uveal melano-
mas commonly involve cytogenetic aberrations in 
chromosomes 3, 6, and 8 and mutation in genes 
GNA11, GNAQQ209L, or BRAFV600E; BDUMP 
syndrome lacks such genetic mutations. These find-
ings support the thesis that BDUMP has a different 
oncogenic pathway than uveal melanoma [8].

As BDUMP is stimulated by systemic malignan-
cy, treatment of the primary malignancy and its me-
tastases is very likely to explain some of the reported 
improvements in visual symptoms and signs. Plas-
mapheresis is the most successful intervention to 
improve visual acuity and serous retinal detachment 
[10]. The mechanism of action for this interven-
tion involves the removal of pathological substances 
from the blood, such as monoclonal paraproteins 
and autoantibodies [10]. This patient received nine 
sessions of plasmapheresis. On follow-up exam, she 
maintained the normal vision and stable retina le-
sions in both eyes.

Conclusion
This study presented the unusual case of 

a young girl presenting with BDUMP second-
ary to ALL. Genetic testing revealed heterozygous 
MSH6 mutation. The patient was treated with 
plasmapheresis. During the six-month follow-up, 
she maintained good visual acuity and stable reti-
nal lesions.
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