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examination (HPE) revealed ganglioneuroblastoma stroma
poor type (International Neuroblastoma Pathology
classification) (Fig.3) and mitosis karryorhexis index of <1%
indicating a favorable histology. Immunohistochemistry
showed chromogranin, S100, synaptophysin and intense VIP
stain positivity (Fig.4). Adjuvant chemotherapy was not
suggested by the concerned oncologist. Child had complete
resolution of clinical and biochemical findings following
resection and is on regular follow up for the past 1year.

Discussion

Verner and Morrison in 1958 described a syndrome of
watery diarrhea, hypokalemia, and achlorhydria
(WDHA) associated with non-insulin secreting tumors of
the pancreatic islets.2 In 1957 Priest and Alexander had
reported a similar syndrome of watery diarrhea,
hypokalemia and hypochlorhydria in an adult with pancreatic
endocrine tumor. Swift et al in 19753 were the first to report
VIP secreting ganglioneuroma in a child. VIPomas usually
(90%) arise in the pancreas in adults whereas in children
and adolescents, ganglioneuromas, ganglioneuroblastomas,
neurofibromas or adrenal tumors may present as VIPoma.
The tumors may be situated in the retroperitoneum, thorax,
paraspinal region, neck, intestine or adrenals. VIP is a
biologically active 28 amino acid polypeptide and causes
intestinal secretion by stimulation of adenylate cyclase.
Splanchnic and systemic vasodilatation and inhibition of both
pentagastrin and histamine stimulated gastric acid secretion
by VIP may explain the other clinical features.

VMS usually presents around 2 months to 11years of
age. The majority of these tumors (55%) are
ganglioneuroblastoma and present with intractable diarrhea,
hypokalemia and metabolic acidosis as in this case4.
The common differential diagnosis in Indian children
presenting with watery diarrhea, hypokalemia and failure
to thrive include celiac disease, HIV and tuberculosis. If a
mass is detected other neuroendocrine tumors may be
considered. Ultrasound (USG), computed tomography (CT)
and magnetic resonance imaging are modalities that are
useful in diagnosis. The sensitivity of USG and CT is 50-
80% in tumors more than 3cms.5 Endoscopic ultrasound
increases the diagnostic yield when the lesions are small.6

In this child the mass was not identified in the initial
ultrasound probably due to the dilated bowel loops.
Abdominal distension and colonic dilatation is an effect of
VIP and may be the reason for this discrepancy.7 Serum
VIP estimation helps in diagnosis but was not estimated in
this child due to non availability. However the intense
positive VIP staining of the tumor in addition to the clinical
and biochemical features confirmed the diagnosis.8

Fig.2. Resected tumor measuring 8.0cm x
6.0cm x 4.5cm and weighing 170 Grams.

Fig.3. Ganglioneuroblastoma showing sheets
of neoplastic cells composed of immature
and mature ganglion cells in high power
field.

Fig.4 VIP stain positivity.
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VIP expression in ganglioneuromas and neuroblastomas
correlating with a more favorable prognosis is controversial.9
In adults somatostatin scinitigraphy using various
somatostatin analogues which bind with the high affinity
receptors overexpressed in these tumors have been included
in the diagnostic armamentarium.10

The initial treatment of VMS is directed toward
correcting fluid and dyselectrolytemia. Somatostatin
analogues such as octreotide acetate may temporarily
decrease the diarrhea and suppress VIP levels. However
surgery offers the definitive cure in cases where tumor is
resectable.10 When the tumor is unresectable combo
chemotherapy with doxorubicin and streptozocin may be
administered10. In this child the tumor was encapsulated
and free from the adjacent organs and hence could be
resected in toto. Adjuvant chemotherapy was not initiated
since the HPE and mitosis karyorrhexis index favored a
good prognosis. The child was reviewed one year later and
had no recurrence of symptoms.

Verner Morrison Syndrome though rare should be
considered in any child with watery diarrhea and persistent
hypokalemia since the lesion may be amenable to definitive
surgery. Though the diagnosis may be delayed despite initial
biochemical and radiological investigations, a diligent search
may be rewarding.
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CLIPPINGS

Krogh C, Biggar RJ, Fischer TK, Lindholm M, Wohlfahrt J, Melbye M. Bottle-feeding and the Risk of
Pyloric Stenosis. Pediatrics Oct 2012

Bottle–fed infants experienced a 4.6–fold higher risk of pyloric stenosis (PS) compared with infants who were
not bottle–fed. The result adds to the evidence supporting the advantage of exclusive breastfeeding in the first
months after birth. The increased risk of PS among bottle-fed infants was observed even after 30 days since first
exposure to bottle-feeding and did not vary with age at first exposure to bottle-feeding.

Kanemura H, Sano F, Mizorogi S, Aoyagi K, Sugita K, Aihara M. Duration of recognized fever in febrile
seizure predicts later development of epilepsy. Pediatr International 03/23/2012.

The duration of recognized fever appears to provide useful information about the risk for the later development
of epilepsy. Either an unusually short or long duration of recognized fever prior to the initial FS was associated
with an increased risk of unprovoked seizures. Either an unusually short or long duration of recognized fever prior
to the initial FS was associated with an increased risk of unprovoked seizures.
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