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CASE REPORT

discharge as diarrhea persisted. No cause had been elucidated 
at these facilities.

In ICU, the patient required a continuous intravenous 
infusion of potassium to maintain normokalemia, despite 
correction of hypomagnesemia. She was extubated 48 hours 
after initial presentation. Primary aldosteronism was ruled out 
with an aldosterone/renin ratio below threshold in the face 
of a corrected potassium. Stool microscopy and culture, HIV 
enzyme-linked immunosorbent assay, urine 5-hydroxylindolacetic 
acid (5HIAA), gastroscopy, and colonoscopy were normal. 
In view of the persistent gastrointestinal symptoms, a CT 
abdomen was performed which demonstrated a large left 
adrenal tumor (12 cm × 10 cm) (Fig. 1). The 24-hour urine 
metanephrines were markedly elevated confirming the diagnosis 
of pheochromocytoma [metanephrines 19,823 nmol/24 hr (152�913) 
and normetanephrines 17,933 nmol/24 hr (562�2129)]. Of note, the 
patient remained normotensive throughout admission.

BAC KG R O U N D
Pheochromocytomas are rare neuroendocrine tumors that arise 
from the chromaffin cells of sympathetic or parasympathetic tissue. 
The incidence is 0.6 per 100,000 person-years.1 The classic triad of 
symptoms are headaches, sweating, and palpitations. However, 
the clinical presentation is broad and atypical symptomatology 
and unusual histology may occur. Composite pheochromocytomas 
account for approximately 3% of pheochromocytomas. These 
tumors have additional histological components usually comprising 
neurogenic tumors such as neuroblastoma, ganglioneuroblastoma, 
ganglioneuroma, or other neuroendocrine neoplasms.2,3 They often 
present with atypical symptomatology if the coexisting tumor is 
hormonally active. Composite tumors share characteristics similar 
to conventional pheochromocytomas in that they can metastasize 
and be associated with hereditary syndromes. Literature has 
identified just over 70 cases to date and certain features seem 
more prominent: tumors appear to occur in older individuals and 
are generally of a larger size. The most common composite tumor 
is a ganglioneuroma.4 We present a case of a young female with a 
left adrenal composite pheochromocytoma who initially presented 
with chronic diarrhea, profound hypokalemia, and global weakness.

CA S E DE S C R I P T I O N
A 24-year-old female, with no known comorbidities, presented 
with an 18-month history of severe vomiting and watery diarrhea 
that was progressively increasing in frequency, despite periods 
of fasting. During this illness she had lost approximately 35 kg. 
Clinically she demonstrated profound global muscle weakness, 
an altered level of consciousness, and type II respiratory failure 
necessitating intubation and ventilation in the intensive care 
unit (ICU). Her initial serum potassium was 1.1 mmol/L (Table�1). 
She reported two prolonged admissions at other hospitals over 
the last year, with significant hypokalemia that would recur on 
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severe hypokalemia which necessitated ICU care. Secondly, 
the histology demonstrated a composite tumor with both 
pheochromocy toma and ganglioneuroma components. 

The patient underwent an uncomplicated open lef t 
adrenalectomy. An adrenal tumor weighing 570 gm was excised 
(Fig. 2). She was preoperatively prepared with intravenous fluids, 
however, did not tolerate alpha blockade due to symptomatic 
hypotension. Histology revealed a composite tumor comprising 
both pheochromocytoma and ganglioneuroma cells, with negative 
staining for an SDHB mutation (Figs 3A and B and 4A to D). The 
pheochromocytoma of the adrenal gland scaled score was 2/21, 
signifying a low risk of malignancy.5 She had complete resolution 
of her symptoms after surgery and follow-up serum potassium 
levels remained in the normal range. A gallium dotatate positron 
emission tomography CT performed 6 weeks after surgery showed 
no evidence of residual tumor or metastases.

DI S C U S S I O N
We describe a young female who presented with chronic 
watery diarrhea and severe hypokalemia, and was found to 
have a composite pheochromocytoma. This case is atypical 
in that the patient presented without hypertension, but with 

Table 1:  Biochemical results

Initial Preoperative Ref. range
White blood cells (×109/L) 20.36 15 3.9�12.6
Creatinine (µmol/L) 231 64 49�90
Potassium (mmol/L) 1.1 3.6 3.5�5.1
Magnesium (mmol/L) 0.561 1.28 0.63�1.05
Chloride (mmol/L) 85 107 98�107
Urea (mmol/L) 10.3 1 2.1�7.1
C-reactive protein (mg/L) 37 2  <10
Creatinine kinase (U/L) 238 20�180

Normetanephrine (nmol/24 hr) 17,933 562�2129

Metanephrine (nmol/24 hr) 19,823 152�913

Chromogranin A (ng/mL) 1397  <101.9

Urine 5HIAA (µmol/24 hr) 16 10.5�36.6

Aldosterone/direct renin ratio (pmol/mIU) 7.8 >75 is suggestive of hyperaldosteronism

Stool microscopy and culture Negative for Clostridium difficile, ova, cysts, and parasites

Fig. 1: Computed tomography scan of the abdomen demonstrating a 
12 × 10 cm heterogeneous left adrenal mass (white arrow) with central 
necrosis and enhancement of 57 HU

Fig. 2: Macroscopic adrenal tumor after resection weighing 570 gm, 
size of 11 × 9 × 6 cm with extensive necrosis and showing no evidence 
of capsular invasion

Figs 3A and B: Hematoxylin and eosin stain showing composite tumor 
with ganglioneuroma comprising ganglion and Schwann cells (Panel A) 
and pheochromocytoma comprising nests of polygonal cells separated 
by delicate vasculature (Panel B)
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We postulate that raised VIP levels may have contributed to 
vasodilation, thus counteracting the hypertensive effects of the 
elevated metanephrines. The patient was also unable to tolerate 
alpha blockade which potentially further supports the postulate 
of the vasodilatory effects of VIP.

T he sp e c trum of  the phenot y pic  present at ion of 
pheochromocytoma is expanding. The wide variation of clinical 
symptomatology has been acknowledged in recent literature, 
with fewer patients presenting with the classic triad and a large 
proportion being asymptomatic (10�15%) or discovered incidentally 
on imaging (4�5%).1,15,16 Cases of normotensive pheochromocytoma 
were reported in 13.5�55% of incidental tumors,17 Haissaguerre 
et� al. reported that normotensive pheochromocytoma may 
indeed represent a biochemical category of tumor different to 
hypertensive pheochromocytoma. In this case, functional imaging 
was not performed preoperatively as the bulky tumor would 
likely concentrate all of the radiotracer and not be accurately 
representative of multifocal or metastatic disease. Postoperative 
functional imaging excluded the latter conditions.

This case is not without limitations. Despite the clinical 
presentation suggesting VIP production, we were unable to test 
VIP levels as patient was on a proton pump inhibitor (PPI) which 
could falsely elevate results or perform immunohistochemical 
confirmatory staining due to a country-wide lack of the required 
reagent. In addition, we were unable to confirm the presence of 
achlorhydria due to administration of a PPI during the ICU stay.

This case highlights a rare histological sub-type of 
pheochromocytoma: the composite tumor. It also emphasizes 
that a high index of suspicion for the condition must be 

Ganglioneuroma�pheochromocytomas are among the most 
common composite pheochromocytomas, accounting for 
about 65% of cases.6 Ganglioneuromas are often nonsecretory 
but a few cases associated with pheochromocytomas have been 
histologically confirmed to secrete vasoactive intestinal peptide 
(VIP) and can present with watery diarrhea hypokalemia achlorhydria 
(WDHA) syndrome, a syndrome most commonly observed with 
pancreatic tumors.7�9 Only 25 cases of pheochromocytoma with 
WDHA have been reported,10 with only 10 reported cases specifically 
noting a composite pheochromocytoma in conjunction with 
WDHA.11 Only one case has been reported in Africa.12 Composite 
pheochromocytomas have occasionally been found in association 
with an underlying genetic syndrome such as von Hippel Lindau 
and multiple endocrine neoplasia 2A. A systematic review on 
composite pheochromocytomas reported 28% of cases being 
associated with a genetic syndrome with only 2.2% of all composite 
pheochromocytoma presenting with WDHA.6

This patient presented with watery diarrhea with complete 
resolution of her symptoms after tumor removal. Management 
followed recent recommendations from guidelines: preoperative 
alpha blockade (although not tolerated due to hypotension), 
surgical removal with the least invasive techniques, and annual 
surveillance thereafter in the absence of multifocal or metastatic 
disease.1,13,14. The hypokalemia in this patient was most likely 
secondary to the profuse gastrointestinal losses and may have been 
further exacerbated by intracellular shifts of potassium in response 
to increased serum catecholamines. Her blood pressure was not 
elevated as she had severe volume depletion at presentation. 
However, even after fluid replacement she remained normotensive. 

Figs 4A to D: Immunohistochemistry demonstrating both ganglioneuroma component (Panels A and C), neurofilament positive and only 
weakly positive for chromogranin A and pheochromocytoma components (Panels B and D), neurofilament negative and strongly positive for 
chromogranin A
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maintained in a patient with an unusual presentation, with severe 
hypokalemia being a recognized, albeit rare presentation of 
pheochromocytomas.
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