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Case Report
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Introduction

Pheochromocytomas and paragangliomas are 
neuroendocrine tumors arising from the chromaffin cells. 
The term pheochromocytoma is used for tumors that occur 
in the adrenal gland whereas paraganglioma is used for 
those of extra-adrenal origin (1). The estimated incidence of 
pediatric pheochromocytomas is 1 in 50.000 (2). Although 
they can occur as sporadic tumors, a hereditary basis of the 
disease and identification of a germ line mutation is higher 
in children compared to adults, reported varying between 
30-70%. Von Hippel-Lindau (VHL) disease, multiple endocrine 
neoplasia (MEN) 2A, 2B and neurofibromatosis (NF) Type I 
are the most frequently reported syndromes associated with 

pheochromocytomas. Therefore, genetic testing is imperative 
for all children who present with pheochromocytoma, 
regardless of familial history (1,3).

The clinical presentation of childhood pheochromocytoma 
is highly variable. Symptoms are mostly due to the elevated 
levels of catecholamines. Sustained hypertension is found 
in more than 60% of pediatric pheochromocytoma cases. 
However, the presence of hypertension is not mandatory, 
and there is no clear correlation between the levels of 
catecholamines and symptoms (2). Palpitations, headache, 
excess sweatiness, anxiety and pallor should arouse suspicion 
of pheochromocytoma in children. Signs and symptoms of 
sweating, nausea, vomiting, weight loss, polyuria or visual 
disturbances may also be presenting symptoms in children (2,4).
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Measurement of plasma free metanephrine and 
normetanephrine or 24-h urinary fractionated metanephrines 
are considered to be the most accurate biochemical tests for 
pheochromocytoma (4).

Surgical resection is the treatment of choice and in 
the setting of bilateral pheochromocytoma, cortical-sparing 
procedures should be considered (4). Appropriate preoperative 
medical treatment to block the effects of catecholamines for 
at least 10-14 days before surgery is mandatory to keep the 
intraoperative risks minimum. Depending on institutional 
experience, different protocols have been used to ensure 
adequate preoperative preparation (1,2,4). 

In this article, we report an incidentally diagnosed bilateral 
pheochromocytoma and aim to highlight the importance of 
questioning.

Case Report

A 15-year-old motor-mentally retarded girl was 
admitted to an outpatient clinic for routine check-up of 
osteopenia. She had been on calcium gluconate and vitamin 
D therapy for osteopenia secondary to immobilization. Renal 
ultrasonography was planned to investigate nephrocalcinosis 
and a 41x34x47 mm mass in the right and 49x25X45 mm 
mass in the left adrenal gland were identified. 

She was born at term after an uneventful pregnancy with 
a birth weight of 3.200 g. There was a consanguinity between 
parents. She had a diagnosis of transient hyperinsulinemic 
hypoglycemia (serum insulin 20 IU/mL, glucose 34 mg/dL) 
during the neonatal and early infancy period and had been 
on diazoxide therapy. Her parents had ceased administering 
the drugs of their own choice. The family history was 
unremarkable regarding pheochromocytoma and/or adrenal 
mass or hypertension. After further questioning, her mother 
complained regarding sweating, anxiety and flushing attacks.

On physical examination, her weight was 45 kg (-1.76 
standard deviation score), however, her height was not 
evaluated properly due to contractures. Her blood pressure 
was 142/88 (99th percentile/adjusted for age and gender, it 
was 134/88), her heart rate was 72 beats per minute. She 
had severe increased muscle tone, rigidity and contractures 
at multiple joints. Further questioning revealed that the 
patient had had attacks of flushing and diaphoresis since 1 
year of age. Ambulatory blood pressure monitoring revealed 
hypertension. Twenty-four hour urinary metanephrine was 
2.761 µg/day (normal value: 52-341), normetanephrine was 
1.198-7.145 µg/day (normal value: 88-444), vanillymandelic 
acid was 22 mg/day (normal value: 3.3-6.5), serum aldosterone 
(supine) was 178 pg/mL (n= 20-220), serum renin was 83 pg/
mL (n=5.41-34.5), adrenocorticotropic hormone (ACTH) was 
40.60 pg/mL (normal: 7.20-63.3 pg/mL), DHEA-SO4 was 
28.1µg/dL, total testosterone was 0.28 ng/mL, cortisol was 
10.4 µg/dL.

Contrast enhanced abdominal computed tomography 
(CT) revealed that the density of masses were 14 and 22 
Hounsfield units respectively (Figure 1). An iodine123 

metaiodobenzylguanidine (I123MIBG) scan revealed an 
increased uptake at the adrenal glands. 

Due to hypertensive episodes (121/85-145/88 mmHg) 
being detected in the preoperative evaluation, the patient 
was hospitalized and hypertension was stabilized with 
increasing doses of phenoxybenzamine (final dose: 40 mg/
day) under ambulatory blood pressure monitoring 14 days 
prior to surgery. 

On the day of surgery, firstly a laparoscopic transperitoneal 
partial adrenalectomy was performed for the left adrenal 
mass (5-6 cm in diameter) with clear borders. Preoperative 
hypertensive attacks were managed with phenoxybenzamine. 
In the same session, the patient was re-positioned for 
the right adrenalectomy and unlike the preoperative CT 
scan report, 3 other right adrenal masses were detected. 
Significantly inflammated and stiff masses were resected 
laparoscopically. Minor bleeding was easily managed with 
vessel sealing devices. The masses were removed through a 
laparoscopic endo-bag without complication. 

Following bilateral laparoscopic cortical sparing 
adreneloctomy, the patient remained normotensive. 
Postoperatively, laboratory examination revealed normal 
24-hour urinary metanephrine (22 µg/dL), normetanephrin 
(538 µg/dL), noradrenalin (90 µg/dL) dopamine (337 µg/dL) 
and adrenalin (1.9 µg/dL) levels. An I123MIBG scan showed 
normal uptake. Hydrocortisone treatment, which was started 
postoperatively, was tapered and then discontinued. Serum 
cortisol levels were 9.75-2.58 µg/dL, ACTH levels were 96.7-
10.3 pg/mL, respectively (08:00 am & 23:00 pm).

The diagnosis of PHEO was confirmed histologically. 
Genetic analyses of RET, VHL, ABCC8, KCNJ11, HNF4A genes 
were examined regarding the history of hyperinsulinemic 
hypoglycemia and no mutation was detected.

During her follow up, twelve months postoperatively, the 
patient remained normotensive with normal serum cortisol, 
ACTH levels (11.2 µg/dL and 23 pg/mL) and urinary catecholamine 
levels. Informed consent was taken from family.
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Figure 1. Arterial phase computed tomography of the adrenal masses
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Discussion

The clinical presentation of pediatric pheochromocytomas 
is variable ranging from asymptomatic to sudden death. 
Sustained hypertension has been reported in 60-95.8% of 
these patients (2,4-6) The presence of the classical symptom 
triad (headache, sweating and palpitations) was reported 
more often in children than adults (4,6). Our case had a 
typical presentation of the disease, however, regarding her 
mental retardation; these symptoms (sweating, palpitations 
and anxiety) were realized belatedly via further questioning.

Measurements of plasma and/or urinary metanephrines, 
normetanephrines are the most reliable tests for a biochemical 
diagnosis with almost 100% sensitivity. An elevation of these 
analyses 4-fold above the reference range is associated with 
high probability of tumor (2,4-6). Our case had a diagnostic 
elevation of urinary metanephrines and normetanephrines.

The initial test of choice for tumor location is magnetic 
resonance imaging or CT which have similar diagnostic 
sensitivities. For functional testing, I123MIBG scintigraphy 
is a highly specific test that confirms the catecholamine-
secreting nature of the tumors and it can locate tumors not 
seen with cross-sectional imaging (2). 

Approximately 59% of sporadic pheochromocytomas or 
paragangliomas which are diagnosed in children of <18 years 
old and up to 70% of those that are diagnosed in children 
of <10 years old are associated with germline mutations 
(7). Commonly linked syndromes are VHL, MEN 2A/2B (RET 
gene), NF1 and paraganglioma syndromes (SDHD, SDHC, 
SDHB genes). The critical role of VHL gene for β-cell function 
has been reported before. There have been a few mice studies 
regarding VHL gene deletion and severe hypoglycemia. These 
studies reported that deletion of VHL gene in the pancreatic 
β cells caused postnatal lethal hypoglycemia. However, 
the hypoglycemic state was neither due to impaired insulin 
secretion nor insulin receptor hypersensitivity (8-10). In this 
respect, we examined VHL and ABCC8, KCNJ11, HNF4A genes 
in our case, however, no mutation was detected. To the 
best of our knowledge, pheochromocytoma accompanying 
transient hyperinsulinemic hypoglycemia has not been 
reported before. This might be a coincidence, however further 
genetic analyses such as paraganglioma syndromes are 
needed before accepting this state as coincidence.

Cortical sparing adrenalectomy is preferred in patients 
with bilateral disease to avoid life-long glucocorticoid 
deficiency (2,4,6). Both open and laparoscopic approaches 
have been employed depending on the surgeon’s experience. 
Our case had an uneventful and successful laparoscopic 
transperitoneal cortical sparing surgery and post-operative 
cortisol levels remained normal at follow-up.

As a conclusion, a genetic analysis is suggested in all 
pediatric pheochromocytomas regardless of family history 
and cortical sparing adrenalectomy should be the choice of 

preference in bilateral cases. This minimal invasive technique 
for cortical sparing surgery is also efficient and safe in these 
patients.
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