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ABSTRACT
Watery diarrhea associated with hypokalemia and achlorhydria (WDHA) syndrome is commonly caused by vasoactive
intestinal peptide (VIP) secreting tumors in adults and generally associated with neural crest tumors in pediatric
population. VIP secretion is associated with neuroblastic cell differentiation. Octreotide treatment can be a choice for
diarrhea in such cases. However, its benefit is controversial and surgery is usually needed. A 14-month-old female with
diagnosis of inoperable undifferantiated intraabdominal neuroblastoma who developed chronic diarrhea at first year of
chemotherapy is reported. Octreotide treatment was used to control diarrhea. Because of the failure of octreotide
treatment, debulking surgery was performed and diarrhea subsided after the surgery.
Key Words: Neuroblastoma, diarrhea, octreotide

OZET

Diyare iligkili hipokalemi ve aklorhidri sendromu (WDHA) eriskinlerde g¢ogunlukla vazoaktif intestinal peptit (VIP)
salgllayan tumorlere, cocuklarda ise ndéral krest timorlerine bagli olarak ortaya gikmaktadir. VIP salgilanmasi
noéroblastik hiicre diferansiyasyonu ile iligkilidir. Somatostatin analogu olan ve VIP etkisini antagonize eden oktreotit, bu
tir vakalarda diyareye yonelik bir tedavi segenegi olabilir. Ancak tedavideki yarari tartismali olup, hastalarin gogunda
diyare cerrahiden sonra gecmektedir. Burada kemoterapisinin 1. yilinda kronik diyare geligen, total kitle rezeksiyonu igin
uygun olmayan, intraabdominal néroblastomlu 14 aylik bir kiz hastadaki diyare yénetimi sunulmustur.
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INTRODUCTION

Neuroblastic tumors cause different kinds of

respond well to octreotide treatment but it was
shown to be ineffective in previously reported
paraneoplastic syndromes. One of them is watery  peyroplastic tumors®. We report a 14-month-old
diarrhea associated with hypokalemia and  female with watery diarrhea due to VIP secreting

achlorhydria  (WDHA) syndrome that is a rareé  pgroplastoma and use of octreotide for controlling
condition secondary to vasoactive intestinal diarrhea.

peptide (VIP) secretion. WDHA syndrome was first

described by Verner and Morrison in 1958 in Case Report

association with non-insulin secreting islet cell A 14-month-old female treated for urinary
adenomas of pancreas. Pediatric cases areé  (actinfection in another hospital, was transfered to
generally related with neural crest tumors in o hogpital after detection of a mass near the
contrast to adults. Pancreatic VIPoma cases jnferior pole of left kidney, bilateral nephromegaly
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left
ultrasound.

and hydroureteronephrosis on abdominal

Abdominal computed tomography
revealed a calcificated mass extending to right
paraaortic, paracaval, parailiac areas. MIBG
(Methyliodobenzylguanidin) scintigraphy revealed
MIBG enhancement of mass. A true-cut biopsy
was performed and histopathologic examination
was consistent with undifferentiated
neuroblastoma. Skeletal survey, thoracal
computed tomography imaging findings were
unremarkable and bone marrow aspiration was
normal. With a stage 3 neuroblastoma and older
than 1 year, she was assumed as high risk group
according to “Turkish Pediatric Oncology Group”
Neuroblastoma study®. Because of abnormal
kidney function tests, chemoterapy doses were
decreased by 25% and given per kilogram. After
the two courses of vincristine, ifosfamide,
dacarbazine, adriamycin, and two courses of
cysplatine, cyclophosphamide and etoposide, a
decrease in size of mass was noticed. Due to
localization of tumor, complete surgical resection
was not possible. After 4 courses of
chemotherapy, tubular nephrotoxicity developed
and treatment was modified. After the six courses
of chemotherapy, abdominal tomography showed
stable sized tumor. 100 mCi I-131 MIBG treatment
was applied then continued with six months of
retinoic acid (100mg/m2) treatment. Treatment was
cessated 18 months after the onset of first
symptoms, with a stable calcificated mass, normal
urinary VMA and ferritin. Diarrhea which occured
occasionally begining with second course of
chemotherapy, became permanent at the
completion of first year with a frequency of 5-6
times per day. The stool culture, parasitic tests,
gastroduodenoscopy and colonoscopy were
normal. Three months after the chemotherapy
cessation, her diarrhea had been continuing.
Serum VIP level was 137 pg/ml ( normal range 33-
63). Therefore, octreotide infusion (1 mcgr/kg/hr)
following a subcutaneous maintenance dose of 1
mg two times per day was started. Three months
later octreotid was stopped because of continuing
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diarrhea. Surgery was performed 29 months after
diagnosis and 90 % of tumor tissue was resected,
histopathologically surgical borders were positive

for tumor. Soon after surgery the diarrhea
subsided. Pathological examination revealed
neuroblastoma tissue with ganglionic

differentiation. Radiotherapy with a dose of 2100
cGy to T12-S2 region was administered.

DISCUSSION

VIP secreting tumors are rarely seen at
chilhood period. VIP is a 28-amino acid peptide
stimulates intestinal water and electrolyte secretion
by activating adenylate cyclase and cyclic
adenosine monophosphate in intestinal cells*. This
stimulation  results in  secretory diarrhea,
dehydratation and hypokalemia. Most common VIP
secreting tumors during chilhood are
ganglioneuroma and  ganglioneuroblastoma®.
Patients may present with diarrhea either before
chemotherapy or during treatment. Bourdeaut et
al.? reported 6 cases of neuroblastoma
experienced diarrhea after starting chemotherapy,
5 of whom were histologically poorly differentiated
at initial examination and histologic examination
after chemotherapy showed a more differentiated
phenotype with high serum VIP levels. As
mentioned, our patient's biopsy specimen was
consistent with undifferentiated neuroblastoma at
diagnosis and chronic diarrhea began during
chemoterapy. In time, amount of -calcification
increased radiologically and partial ganglionic
differantiation was detected at last
histopathological examination. Previous studies
have shown the correlation of increased VIP levels
with cell differantiation newly diagnosed
neuroblastoma cases®. Also Pence et al’ have
revealed that VIP has a role in initiating or
promoting differentiation of neuroblastoma cells,
and supression of proliferation.

Octreotide is a somatostatin analogue shown
to be therapeutically benefical in reducing
symptoms related to gastroenteropathic endocrine
tumors such as VIPomas. The various actions of
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somatostatin are mediated through specific
membrane  receptors. Five  subtypes  of
somatostatin receptors have been identified®. Oda
et al’ reported that efficacy of somatostatin
analogues might depend on presence of
somatostatin receptors and degree of expression
on tumor cell surface, especially in subtypes of 2
and 3. Previous reports have also indicated failure
of octreotide treatment in neural crest tumors
similarly to our case’. VIP secreting neural crest
tumors can express less and different somatostatin
receptors than other VIPomas, which may be the
cause of treatment failure. Surgery shoud be
purposed as first line treatment in VIP secreting
neural crest tumors, but in case of unresectable or
metastatic tumors, debulking resection may be
considered to relieve such paraneoplastic
symptoms.

REFERENCES

1. Verner JV, Morrison AS. Islet cells tumor and a
syndrome of refractory watery diarrhea and
hypokalaemia. Am J Med. 1958;25:374-80.

2. Bourdeaut F, de Carli E, Timsit S, et al. VIP
hypersecretion as primary or secondary syndrome in
neuroblastoma: A retrospective study by the Société
Francaise des Cancers de I'Enfant (SFCE). Pediatr
Blood Cancer. 2009; 52:585-90.

Cukurova Medical Journal

Olgun N, Gilnes D, Aksoylar S, et al. The Turkish
Pediatric Oncology Group Neuroblastoma 2003
(TPOG-NB-2003): Treatment results of the high risk
group. 40th annual conference of the International
Society of Paediatric Oncology SIOP 2008, Berlin,
Germany.

Wildhaber B, Niggli F, Bergstrasser E, Stallmach T,
Sacher P. Paraneoplastic sndromes in
ganglioneuroblastoma: contrasting symptoms of
constipation and diarrhea. Eur J Pediatr. 2003; 162:
511-3.

Zhang WQ, Liu JF, Zhao J, Zhao SY, Xue Y. Tumor
with watery diarrhoea, hpokalaemia in a 3 year-old
girl. Eur J Pediatr. 2009; 168:859-62

Qualman SJ, O'Dorisio MS, Fleshman DJ et al.
Neuroblastoma.  Correlation  of  neuropeptide
expression in tumor tissue with other prognostic
factors. Cancer. 1992; 70:2005-12.

Pence JC, Shorter NA. In vitro differentiation of
human neuroblastoma cells caused by vasoactive
intestinal peptide. Cancer Res. 1990;50:5177-83.

Lamberts SWJ, Van Der Lely AJ, de Herder WW,
Hofland LJ. Octreotide. N Engl J Med. 1996;334:246-
54.

Oda Y, Tanaka Y, Naruse T, Sasanabe R,
Tsubamoto M, Funahashi H. Expression of
somatostatin receptor and effects of somatostatin
analog on pancreatic endocrine tumors, Surg Today.
2002;32:690-94.

Yazigma Adresi / Address for Correspondence:
Dr. Begul Yagci-Kupeli

Hacettepe University

Institute of Oncology, Department of Pediatric Oncology,
06100, Sihhiye, Ankara/TURKEY

e-mail: drbegul@yahoo.com

gelis tarihi/received :10.12.2012
kabul tarihi/accepted:25.12.2012



	Management of VIP Associated Diarrhea in a Case with Neuroblastoma
	Nöroblastomlu Bir Olguda VİP İlişkili Diyarenin Yönetimi


