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Paraganglioma of the urinary bladder with chromosome
duplications detected by fluorescence in situ hybridization
in urine exfoliated cells: A case report
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Abstract. Paragangliomas of the urinary bladder are rare
neoplasms derived from chromaffin tissue with a chromo-
somal imbalance. Their preoperative diagnosis and assessment
of malignant potential remain significant challenges for urolo-
gists. The current report presents the case of a 34-year-old
male who presented with a history of paroxysmal gross
hematuria lasting for 7 months. Chromosome duplications
were detected by fluorescence in situ hybridization (FISH)
in urine exfoliated cells, and the diagnosis was confirmed
by histopathology following a transurethral resection. To the
best of our knowledge, this is the first reported case of urinary
bladder paraganglioma in which chromosomal duplications
were detected by FISH in urine exfoliated cells. This may be
helpful to its differential diagnosis and malignant potential
determination.

Introduction

Derived from chromaffin tissue of the sympathetic nervous
system, paragangliomas have the potential to secrete catechol-
amines, accounting for several of the predominant symptoms
of functional paragangliomas. The common presentation of
urinary bladder paraganglioma is painless haematura, parox-
ysmal hypertension, headache, palpitation and anxiety (1).
Metastasis to the lymph nodes and invasion of adjacent organs
indicate the malignant potential (2). Urinary bladder para-
gangliomas are rare neoplasms constituting only 0.06% of all
bladder tumors (1). The preoperative diagnosis and assessment
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of malignant potential of paragangliomas, particularly
non-functional paragangliomas, present significant challenges
for urologists (3). Tumor-specific patterns of chromosomal
imbalances characterize almost all forms of neoplasm, and
have been used in the diagnosis and malignancy determina-
tion of many tumors (4). For example, multiprobe fluorescence
in situ hybridization (FISH) analysis of exfoliated cells in the
urine has been approved for use in the detection of recurrent
urothelial carcinoma and the evaluation of hematuria, as FISH
exhibits a higher sensitivity compared with conventional
cytology in detecting urothelial carcinoma (81 vs. 58%) (5).

To the best of our knowledge, the current study is the first
report of a case of a urinary bladder paraganglioma in which
chromosome duplications were detected by fluorescence
in situ hybridization (FISH) in exfoliated cells in the urine.
This may be helpful to its preoperative diagnosis and malig-
nant potential determination.

Case report

A 34-year-old male complaining of paroxysmal gross hema-
turia lasting for 7 months was admitted to Tongji Hospital
(Wuhan, China). His medical and family history were unre-
markable. General examination, including blood pressure and
heart rate, yielded results within the normal range. Abdominal
computed tomography (CT) imaging revealed a 3.6x3.9-cm
mass on the dome of the bladder, which exhibited intense
uniform enhancement on a contrast study (Fig. 1A). There was
no indication of lymph node involvement or invasion to the
surrounding structures. Cystoscopy revealed a 3x4-cm submu-
cosal neoplasm on the dome of the bladder, partly covered by
normal urothelium (Fig. 1B). A biopsy of the neoplasm was
conducted, revealing a highly vascular tumor. FISH of exfoli-
ated cells in the urine indicated the presence of duplications of
chromosomes 3 and 17 (Fig. 1C and D).

Upon diagnosis of the bladder tumor, a transurethral
resection was performed. During the surgery, no hyperten-
sion occurred. On microscopic examination of the resected
specimen, nested spindle cells were observed (Fig. 2A).
Immunohistochemical staining revealed positive reactivity
for chromogranin A, S-100 protein, CD56 and synaptophysin,
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Figure 1. (A) Computed tomography of a 34-year-old male patient revealed a 3.6x3.9-cm mass on the dome of the bladder with intense uniform enhancement
(arrow). (B) Cystoscopy revealed a 3x4-cm submucosal neoplasm on the dome of the bladder with ulceration and a rich blood supply. (C) Fluorescence in situ
hybridization of chromosomes 17 (green) and 9p16 (red) in urine exfoliated cells revealed polysomy of chromosome 17. (D) Fluorescence in situ hybridization
of chromosomes 3 (green) and 7 (red) in urine exfoliated cells revealed polysomy of chromosome 3.

Figure 2. (A) Microscopic examination revealed nested spindle cells (hematoxylin and eosin staining; magnification, x400). The tumor cells were positive for
(B) synaptophysin, (C) chromogranin A and (D) CD56 (magnification, x200).

Figure 3. Fluorescence in situ hybridization of urine exfoliated cells following surgery did not reveal any duplications of (A) chromosomes 17 (green) and 9p16
(red) or (B) chromosomes 3 (green) and 7 (red).

as well as negative reactivity for cytokeratins 7, 8 and 18, showed no chromosomal duplications (Fig. 3). Further treat-
confirming the diagnosis of paraganglioma (Fig. 2B, C and D).  ment was avoided as no tumor cells were observed in the deep
Following surgery, FISH of exfoliated cells in the urine  muscle layer. At 2 years after the surgery, the patient remained



disease-free. Written informed consent was obtained from the
patient for inclusion in the present study.

Discussion

Histological and immunohistochemical staining is often used
for the definitive diagnosis of paragangliomas; however, their
determination of malignant potential remains a challenge for
urologists and pathologists (6). Chromosomal imbalances
have become a new parameter to predict the assessment of
malignant potential of paraganglioma (7). As summarized
by Schaefer et al (7), gains or losses of chromosomes 1, 3, 6,
7,8,9, 11, 16, 17, 19, 20, 21 and 22 in paragangliomas have
been reported. Furthermore, a gain of 17p has been implicated
in increased probability of progression to malignancy (8). A
previous comparative genomic hybridization study was the first
to identify that paraganglioma of the urinary bladder shares
common chromosomal imbalances with other paragangliomas
and related pheochromocytomas (7). Similarly, multiprobe
FISH analysis of exfoliated cells in the urine may identify
specific abnormalities in chromosomes 3 and 17, in addition to
others (9). As a non-invasive method, it has been approved for
use in the detection of recurrent urothelial carcinoma and the
evaluation of hematuria (9). In the current patient, chromosome
duplications in paraganglioma tissue were detected by FISH in
exfoliated cells in the urine, which is helpful to determine the
malignant potential of paraganglioma. However, the precise
association between chromosome duplications and the malig-
nant potential of paraganglioma requires further research.

In the present case, the submucosal neoplasm of the
urinary bladder with intense uniform enhancement, and
the results of the preoperative histological analysis, were
indicative of hemangioma. However, duplications of chromo-
somes 3 or 17 have not been reported in cases of hemangioma
of the urinary bladder, providing a clue for their differential
diagnosis. Furthermore, bladder neoplasms with positive
FISH results are commonly considered to be urothelial
carcinomas (9). It is indicated that submucosal tumors,
such as paraganglioma, with chromosome duplications and
ulceration, may shed into the urine and be detected. Thus, if
FISH of urine exfoliated cells from a patient with a neoplasm
of the urinary system, such as a urothelial carcinoma and
submucosal tumor, reveals positive results, then chromosome
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duplication and ulceration should be considered, as shown in
the current case report.

In conclusion, the preoperative diagnosis and malignant
potential predication of urinary bladder paraganglioma present
significant challenges for urologists, and is currently limited to
evaluation of specific symptoms, imaging investigations and
histological analysis of tissue biopsies. As in the current case,
chromosome duplications of urinary bladder paraganglioma
detected by FISH in urine exfoliated cells have the potential to
provide additional information. This may facilitate the differ-
ential diagnosis and malignant determination of patients with
urinary bladder paraganglioma.
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