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Importance of Ultrasound Imaging in Pheochromocytoma
in a Child: Case Report and Review of Literature
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Abstract

Pheochromocytomas are rare tumors, originating from adrenal
medulla (80-90%), diagnosed at 0.1% of cases with hypertension.
Not very rare (40%), diagnosis can be insidious during ultrasound
imaging (US) for a non-specific complaint. We are presenting a 13
years old boy who had suffered from non-specific headache with-
out hypertension and any of autonomic disorders, diagnosed by in-
creased urine catecholamine after a mass seen in US. A 13 years old
boy has admitted to emergency with blood pressure measurement
of 160/110 mmHg. He had severe headache for 18 months without
hypertension. In physical exam, hypertension, tachycardia, tremor,
and Marfanoid morphology were found. Ultrasound revealed an in-
cidental mass of 33 x 68 mm, with increased vascularization, on
pre- and para-aortic sides. Urinary catecholamine and metabolites
were grossly elevated. lodine-131-metaiodobenzylguanidine scin-
tigraphy also showed the heterogeneous mass located in the right
para-aortic region, neighboring the liver. Pheochromocytoma is a
rare catecholamine-producing tumor, and has life-threatening con-
sequences. Clinical manifestations can be non-specific. It can be
casily diagnosed if it is suspected or screened by US. Here we want
to emphasize that such an easy and cheap method (screening by
US) can lead us to know earlier this high complicated and inciden-
tal disease.
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Introduction

Paragangliomas are rare neuroendocrine tumors, originating
from adrenal medulla or extra-adrenal paraganglia. Mostly
(80-90%) they are placed in adrenal medulla and thereby
called pheochromocytoma. Extra adrenal ones are termed
as paragangliomas. Not very rare (40%), diagnosis can be
insidious during ultrasound imaging (US) for a non-specific
complaint [1, 2]. Pheochromocytomas are diagnosed at ap-
proximately 0.1% of cases with arterial hypertension. Twen-
ty-five to sixty percentages of extra adrenal tumors cause
headache and paroxysmal hypertension via catecholamine
secretion [3]. Their clinical presentation includes episodic
headache, diaphoresis, and tachycardia. We are presenting
a 13 years old boy suffering from headache for 18 months
without hypertension, hospitalized for hypertensive attack,
diagnosed with US as pheochromocytoma.

Case Report

A 13 years old boy has admitted to the emergency due to na-
sal bleeding. The measured values of the blood pressure (BP)
were 160/110 mmHg. He was directed for hospitalization ur-
gently with signs of hypertensive crisis. In the history, we
learned that he had a severe headache for 18 months without

Figure 1. Features of patient.
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Table 1. Preoperative and Postoperative Pathologic Measurements: Laboratory Measurements

Pre-op Post-op
Blood pressure 170/100 mmHg 100/80 mmHg
Hearth rate 140/min 96/min
Fasting blood glucose 142 mg/dL 86 mg/dL

RBC
WBC
ANC
ESR

Urinary metanephrine

5.2 million/mm?®
13.2 x 103/mm?
3,400

65/30 min
1,278 nug/24 h

3.7 million/mm?

5.2 x 103/mm?

1,700

9/30 min

246 pg/24 h (reference: 52 - 341 pg/24 h)
4 mg/24 h (reference: 3 - 9 mg/24 h)

6 ng/24 h (reference: 0 - 20 pg/24 h)

Urinary VMA 19.3 mg/24 h
Urinary epinephrine 747 ug/24 h
Urinary norepinephrine 254 ug/ 24 h

25 ng/24 h (reference: 15 - 80 pg/24 h)

hypertension. There was nothing important either in his birth
and childhood or family history. In his physical exam, BP
of 170/100 mmHg, heart rate of 140/min, non-arrhythmic,
tremor in his hands, and asthenic body that gives him a Mar-

fanoid morphology (Fig. 1) were found. Body mass index
was within the normal range at 20.5. There were no pal-
pable abdominal mass and no pathologic differences among
the four extremities BP. All measures of BP were elevated

Figure 2. Magnetic resonance imaging.
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Figure 3. Histopathological evaluation.

at 180/100 mmHg with no orthostatic changes. In labora-
tory evaluation, pathological values were as follows: fasting
blood glucose, 142 mg/dL; red blood cell (RBC), 5.2 mil-
lion/mm?; white blood cell (WBC): 13.2 x 10*/mm?; absolute
neutrophil count (ANC), 3,400; erythrocyte sedimentation
rate (ESR), 65 mm/30 min (Table 1).

Renal ultrasound examination, done by a digital Com-
paq 35,000 Hz wavelength US device, revealed an incidental
mass of 33 x 68 mm, with an increased vascularization, on
the pre- and para-aortic sides. In this way, instead of research-
ing all diagnostic parameters, we awayed to the diagnosis of
pheochromocytoma earlier than others. A subsequent mag-
netic resonance confirmed a solid lobular mass, located in
dorsal pancreas, enveloping the renal artery, pushing renal
vein up (Fig. 2). No regional adenopathy was evident. There
were no other features suggestive of multiple endocrine neo-
plasia. Urinary collection over 24 h revealed grossly elevat-

ed levels of catecholamine and metabolites (metanephrine:
1,278 pg, vanil mandelic acid: 19.3 mg, epinephrine: 747 ug
and norepinephrine: 254 pg). lodine-131-metaiodobenzyl-
guanidine scintigraphy also showed the heterogeneous mass
located in the right para-aortic region, neighboring the liver.

Starting after doxazosin (selective al blocker) and
phenoxybenzamine (a-adrenergic blockage) combination,
BP showed slight tendency of lowering, but was stable at lev-
els of 130 - 140 mmHg for systolic blood pressure (SBP) and
90 - 100 mmHg for diastolic blood pressure (DBP). With the
stable BP values, he went to operation. Operation material
was sent for pathologic exam. Following the operation, our
patient’s antihypertensive requirements were significantly
reduced. End organ damage was searched. Ventricular mass
index and non-nephrotic level of proteinuria were increased.
Two weeks postoperatively, ultrasound revealed any mass
for residual tumor and metastatic disease. Urinary catechol-
amine and metabolite concentrations were within the normal
range after a follow-up of 3 months. Histopathological ex-
amination of the excised tissue confirmed a 5 x 5.5 cm solid
heterogeneous tumor invasing renal capsule (Fig. 3). Micro-
scopic evaluation revealed pheochromocytoma, with infil-
tration of the capsule. lodine-131-metaiodobenzylguanidine
scintigraphy, performed 3 months after operation, confirmed
complete excision with no evidence of metastatic disease.
Our patient is symptom-free with normal urinary catechol-
amine and metabolites and normal BP for 3 years (Table 1).

Discussion

Pheochromocytoma is a rare, insidious tumor representing
approximately 5% of adrenal incidentalomas [4]. It origi-
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Figure 4. Diagram illustrates algorithm for the assessment of an adrenal mass and recognition of a

pheochromocytoma.
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nates from sympathetic paraganglioma of chromaffin cells
[5, 6]. Abdominally located paragangliomas are mostly in the
retroperitoneal region, on the anterolateral side of abdominal
aorta, and on the bifurcation of mesenteric artery with aorta.
Clinical presentation shows signs of catecholamine excess:
hypertension, tachycardia, headache, sweating, nausea,
vomiting, trembling, weakness, irritation, abdominal and
chest pain, dyspnea, red warm face, constipation, polyuria,
and polydipsia [7].

Among the whole, 20-30% of adrenal pheochromocyto-
mas are asymptomatic; they are called clinically silent pheo-
chromocytoma [8, 9]. These forms are generally larger tumor
size at the time of diagnosis, explained by: as the tumor gets
larger, symptoms get fewer. This was explained by extensive
necrosis area at the tumor center, which may significantly
decrease the number of cells producing catecholamine [10].
Similarly in our case, symptoms were not apparent; he had
been only suffering from non-specific headache without hy-
pertension and autonomic dysfunctions for 18 months.

The tumor size varies; the largest one was 29 x 21 X
12cm reported in literature [11]. The mean size in operated
cases was known as 3 - 5 cm, and generally in malignant cas-
es greater than 6 cm. However, in our case, size of the mass
was 33 x 68 cm. It is also known that, a giant tumor with
capsular and/or vascular invasion could be benign. Apart
from size, postoperative persistence of arterial hypertension
was more prone to show malignant character of tumor [12].
In our case, blood pressure was normal postoperatively.

As supported with literature knowledge, besides hyper-
tensive attacks, headache, pallor, palpitation, and sweating
are the classical symptoms. Our case had headache attacks
without hypertension for 18 months. Also, there were no any
of these autonomic dysfunctions such as sweating, trem-
bling, and tachycardia. Therefore, pheochromocytoma was
not present in our minds to role out at beginning. For differ-
ential diagnosis of hypertension, ultrasound of kidneys was
performed and mass was seen. After detecting of adrenal
mass by US, the algorithm must be followed, which was giv-
en in Figure 4 [13]. As the gold standard diagnostic criteria
are catecholamine and their metabolites in urine, urine me-
tabolites of our patient were studied and found significantly
high. High serum fasting glucose, sedimentation rate, leuko-
cytosis, and erythrocytosis were also all supported diagnosis
as well as in the literature data [14].

Surgical resection is the definitive treatment for patients
with pheochromocytoma [3]. In our case, an open approach
was undertaken; during operation hypertensive attacks and
hypotensive reactions were seen because of catecholamine
secretion. It is recommended that all patients receive 7 to 10
days of a-adenoreceptor antagonists (phenoxybenzamine)
preoperatively to prevent catecholamine induced vasocon-
striction and B blocker must be added if tachycardia occurs.
Due to the risk of vasoconstriction-aggravated hypertension,
B blockers must not give before having a-blockadge. Also
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in order to prevent hypertension attacks, a-adenoreceptor
antagonists, calcium-channel blockers (especially in labile
hypertension) or angiotension-receptor blockers can be used
preoperatively [15]. During operation nitroprusside infu-
sion may be needed. We had controlled hypertension of our
case with phenoxybenzamine and doxazosin, no need for 8
blocker preoperatively and during operation given with ni-
troprusside infusion.

It is important to be aware of the mass earlier than the
research for hypertension etiologies. In a study of a case re-
ported by Yuksel et al, they notified the importance of hyper-
tension etiology and easily search with US [16].

Major consequences of the disease are besides malig-
nant potential, permanent hypertension with end organ dam-
age, hyperglycemia, glycosuria, and sudden hypotension.
Our case had end organ damages secondary to chronic hy-
pertension.

Conclusion

Pheochromocytoma is a rare catecholamine-producing tu-
mor with potential life-threatening consequences. Clinical
manifestations can be atypical and non-specific. It can be
easily diagnosed if it is suspected or screened by US. In our
case US revealed the diagnosis, although for the certainty
of diagnosis, we applied other more specified and sensitized
imaging tools. Here we want to emphasize that such an easy
and cheap method (screening by US) can lead us to know
earlier this high complicated and incidental disease.

1) Rare but life-threatening disease

2) Atypical clinical manifestations

3) Can diagnosed earlier by US

4) US: clear and cheap method
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