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Abstract
BACKGROUND
Neuroblastoma is an extracranial malignant tumor in children that is most often
located in the adrenal gland and sympathetic ganglion. Here, we present a rare
case of neuroblastoma originating from the urinary bladder.

CASE SUMMARY
A 3-year-old girl presented with lower abdominal pain with micturition.
Ultrasound revealed a lower abdominal mass. Abdominal computed tomography
scan displayed a solitary mass at the top of the urinary bladder. Blood levels of
neuron-specific enolase and lactate dehydrogenase were elevated. We treated the
child with partial cystectomy and six courses of chemotherapy, and the outcome
at 4-year follow-up was unremarkable.

CONCLUSION
Neuroblastoma should be considered when tumors are located in the urinary
bladder, especially in the dome; although this presentation is rare, the prognosis
is very good.

Key words: Neuroblastoma; Urinary bladder; Pelvic neoplasms; Prognosis; Child; Case
report
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Core tip: Rhabdomyosarcoma is a common bladder malignancy in children. We here
report a rare case of bladder neuroblastoma in a child. The patient was treated with a
standard strategy and had a good outcome. Our findings suggest that children with
neuroblastoma have good prognosis.

Citation: Cai JB, Wang JH, He M, Wang FL, Xiong JN, Mao JQ, Li MJ, Zhu K, Liang JW.
Unusual presentation of bladder neuroblastoma in a child: A case report. World J Clin Cases
2020; 8(1): 194-199
URL: https://www.wjgnet.com/2307-8960/full/v8/i1/194.htm
DOI: https://dx.doi.org/10.12998/wjcc.v8.i1.194

INTRODUCTION
Neuroblastoma is the most common extracranial malignancy in pediatric patients
which originates from the neural crest. It is most often located at the adrenal gland,
followed  by  the  mediastinum,  retroperitoneum,  neck  and  pelvis.  Pelvic
neuroblastoma is rare, and the ordinary site is presacral. Malignant tumors are rare in
children, and the most common type is rhabdomyosarcoma. However, neuroblastoma
located in the urinary bladder is extremely unusual, with only seven cases previously
reported in the world. Intriguingly, unlike the prognosis for neuroblastoma in other
sites, all patients with neuroblastoma in the urinary bladder are alive as of the date of
this report; this seems to be a favorable prognostic subtype. Here, we report a new
case of  neuroblastoma located at  the dome of  the urinary bladder and present a
systematic review of the literature.

CASE PRESENTATION

Chief complaints
A 3-year-old girl was transferred to our hospital with lower abdominal pain with
micturition for one week.

History of present illness
The  patient’s  symptoms  started  one  week  before  recurrent  episodes  of  lower
abdominal pain with micturition, without hematuria or fever.

History of past illness
The patient had no prior medical history.

Personal and family history
The patient’s medical history and family history were unremarkable.

Physical examination
Physical  examination was unremarkable except for a palpable mass in the lower
abdomen.

Laboratory examinations
Routine laboratory tests revealed elevated blood neuron-specific enolase (NSE) and
lactate dehydrogenase (60 ng/mL and 264 u/L, respectively). However, the values of
vanillylmandelic acid and homovanillic acid in the urine were not detected.

Imaging examinations and treatment
A chest computed tomography (CT) showed unremarkable findings. An abdominal
CT scan displayed a solitary mass with a volume of 72 mm × 53 mm × 65 mm at the
top of the urinary bladder. The tumor protruded into the bladder cavity, with the
margin enhanced in the dynamic phase on contrast-enhanced CT (Figure 1). No other
abnormalities were found in other sites. The pathological results of the tumor after
resection were nodular ganglioneuroblastoma (Figure 2). With a favorable Shimada
histopathologic classification (well-differentiated nodular ganglioneuroblastoma and
low mitosis-karyorrhexis index, the tumor cells were intensely immunostained for
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NSE.  N-myc  gene  amplification  was  absent  in  the  tumor,  implying  a  favorable
prognosis.

FINAL DIAGNOSIS
Neuroblastoma in the urinary bladder.

TREATMENT
After admission, the patient underwent surgery. At laparotomy, a mass was found at
the dome of the bladder, and a partial cystectomy was performed. According to the
Chinese Children’s Cancer Cooperative Group Study of Neuroblastoma (2015)[1], the
patient  was  classified  into  a  low-risk  group,  and  treated  with  a  modified
postoperative chemotherapy regimen consisting of  vindesine (3 mg/m2  weekly),
carboplatin (150 mg/m2 on days1-2) and doxorubicin (20 mg/m2 on days 1-2) (every
three weeks) for three courses, and vindesine (3 mg/m2 weekly), ifosfamide (1200
mg/m2 on days 2-4), and etoposide (100 mg/m2 on days 2-4) (every three weeks) for
another three courses.

OUTCOME AND FOLLOW-UP
After operation, the patient’s serum NSE level decreased to a normal range. The
patient  completed  chemotherapy  without  any  complications.  The  patient  was
asymptomatic with no tumor recurrence during 4 years of follow-up.

DISCUSSION
Neuroblastoma  is  the  most  common  extracranial  malignant  tumor  in  children.
Originating from the neural crest, neuroblastoma is most often located in the adrenal
gland,  followed  by  the  mediastinum,  retroperitoneum,  neck  and  pelvis.  Pelvic
neuroblastoma is rare, and they commonly occur in the presacral space while urinary
bladder neuroblastoma is extremely uncommon. Most malignant urinary tumors are
rhabdomyosarcoma, and urinary bladder malignant tumors are rare; only seven cases
have been previously reported in the world[2-8]. Therefore, neuroblastoma is not the
common differential diagnosis in pelvic tumors.

Neuroblastoma  embryologically  arises  from  the  neural  crest  cells  and  the
sympathetic  nervous  system.  It  generally  presents  in  the  adrenal  gland  (40%),
abdomen and thorax (both 15%). According to the location and extent of the disease,
organ-specific and nonspecific constitutional symptoms are present. Occasionally,
patients are asymptomatic with localized disease.

According to  the  literature,  only seven cases  of  neuroblastoma in  the  urinary
bladder have been reported to date globally. The characteristics of eight patients
diagnosed with neuroblastoma in the urinary bladder are presented in Table 1[2]. In
these eight patients, including our patient, four presented with gross hematuria[3,4,6,7].
In the remaining patients,  two were asymptomatic,  and were detected in a mass
screening program[2,5], and two patients presented as a palpable mass discovered on
physical examination[8].

In these eight patients, the tumors were located at the dome of bladder in seven
patients[2,3,5-8],  and  the  tumor  in  all  the  patients  was  at  the  anterior  wall  of  the
bladder[4].

The Shimada type of  six  patients  was favorable,  and the  N-myc  gene was not
amplified in seven patients. A 3-mo-old female had an unfavorable Shimada type and
N-myc (+)[4]. Six patients were younger than 15 mo, and the other two patients were 36
mo. In these eight patients, five were in stage 1, two were in stage 2, and one was in
stage 4s. Four patients were treated immediately with partial cystectomy without
chemotherapy or radiotherapy. One was treated with chemotherapy after recurrence,
two were  treated with  chemotherapy after  surgery,  and one  was  treated before
surgery because of vessel compression and local infiltration.

Additionally, two patients had a urachal neuroblastoma located at the dome of the
urinary bladder. The tumor was resected at stage 1, and the patients were free of
symptoms after surgery without any chemotherapy or radiation therapy[9,10]. These
results also indicate a good prognosis for neuroblastoma originating in the urinary
bladder.
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Figure 1

Figure 1  Abdominal computed tomography scan shows a mass (arrows) in the dome of urinary bladder. A: Coronal; B: Saggital; C: Axial.

According  to  the  International  Neuroblastoma  Staging  System,  pediatric
neuroblastoma was classified as stage 1-4 and 4s; however, Shimada pathology type,
patient age, tumor gene amplification, and neuroblastoma were classified into low
(low/very low), intermediate, and high risk groups[11,12].  Patients are treated with
surgery, chemotherapy, radiation, hematopoietic stem cell transplantation, or immune
therapy according to the defined risk group. For the low-risk group patients, surgery
is recommended with or without chemotherapy. The intermediate-risk group patients
are treated with surgery and chemotherapy. High-risk group patients are treated with
surgery combined with chemotherapy, radiation therapy, hematopoietic stem cell
transplantation and immune therapy[12]. Our patient was a 3-year-old child in the low-
risk group and she was treated with six courses of chemotherapy. To date, it remains
controversial whether the low-risk group patients need chemotherapy, and some
experts recommend chemotherapy while others do not. All eight cases of urinary
bladder neuroblastoma were grouped into the low-risk group; four of these patients
received complete tumor resection only,  two patients with unfavorable Shimada
pathology  type  were  administered  chemotherapy,  one  patient  with  N-myc  (+)
received  chemotherapy  after  tumor  recurrence,  and  one  patient  received
chemotherapy before and after  surgery because of  vessel  compression and local
infiltration.

Ghazali  demonstrated  a  group  of  patients  with  pelvic  neuroblastoma  with
spontaneous regression and maturation[13]. Observation has become a new option for
asymptomatic neuroblastoma patients, especially in those who are diagnosed at an
early  age  and  stage  1,  2,  and  4s.  Therefore,  many  tumors  already  regressed
spontaneously without any intervention before detection, which may be a reason why
so few cases of urinary bladder neuroblastoma have been reported and why there is
such a high survival rate in the reported patients. These findings may indicate that
urinary bladder neuroblastoma is a favorable subtype.

CONCLUSION
Neuroblastoma in the urinary bladder is a rare pediatric malignant tumor, and it is
associated with a good prognosis, especially when the tumor is located at the dome of
the urinary bladder.  However,  as  few cases  of  this  subtype have been reported,
further investigations are necessary.
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Table 1  Characteristics of six cases of neuroblastoma of the urinary bladder

Ref. Gen-
der Age Symp-

tom
Loca-
tion

Volume
(mm) INSS INPC Shimada

type
Prognosis
factor

Opera-
tion

Che-
mo

Progno-
sis

Sáez et al[4] M 3 H Ant Wall 1 P UH Mycn(+), 1P(+) CE (+)AR A

Yokoyama et
al[5]

F 7 MS Dome 35 × 30 × 25 1 P FH Mycn(-) CE (-) A

Ijiri et al[2] F 8 MS Dome 45 × 32 × 23 1 P FH Mycn(-), 1P(-) CE (-) A

Knoedler et al[8] 4 LAM Dome 50 × 30 1 GNB CE (-) A

Entz-Werle et
al[7]

F 15 H Dome 45 × 50 × 29 2 FH Mycn(-) CE (+)BO A

Kojima et al[3] M 4 H Dome 15 × 15 × 15 4s P FH Mycn(-) CE (+) A

Zhu et al[6] M 36 H Dome 2 D FH Mycn(-) CE (-) A

Our case F 36 LAM Dome 72 × 53 × 65 1 FH Mycn(-) CE (+) A

M: Male; F: Female; MS: Mass screening program; LAM: Lower abdominal mass; H: Hemotouria; INSS: International Neuroblastoma Staging System, 1
Stage 1, 2 Stage 2, 4S Stage 4S; INPC: The International Neuroblastoma Pathology Classification; P: Poorly differentiated; GNB: Ganglioneuroblastoma; D:
Differentiated; UH: Unfavorable histology; FH: Favorable histology; CE: Complete excision; AR: After recurrence; BO: Before operation; A: Alive.

Figure 2

Figure 2  Pathological examination shows poorly differentiated tumor cells (200 ×).
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