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Abstract
Background: Paraganglioma (PGL), an extra-adrenal pheochromocytoma, is a rare tumor, especially in
children. Here, we present a case of PGL with atypical initial symptoms.

Case presentation: For seven months, an eight-year-old boy complained of polyuria and weight loss,
followed by proteinuria and headache for one month prior to admission. He was admitted to our hospital
due to an afebrile seizure. His blood pressure remained markedly elevated even after cessation of the
convulsion. Magnetic resonance imaging of the brain revealed posterior reversible encephalopathy
syndrome. Abdominal computed tomography showed a mass lesion encasing the left renal artery,
measuring 41 mm in length along its major axis. The plasma and urine levels of normetanephrine were
elevated. Additionally, iodine-123-metaiodobenzylguanidine scintigraphy showed an abnormal uptake in
the abdominal mass with no evidence of metastasis. We tentatively diagnosed him with PGL. Substantial
alpha- and beta-blocking procedures were performed, followed by a tumor resection and an extended left
nephrectomy on day 31 of hospitalization. Pathological �ndings con�rmed the diagnosis of PGL. The
postoperative course was uneventful, and his blood pressure normalized without the use of
antihypertensive agents. Genetic testing revealed a known SDHB germline mutation. The patient
remained asymptomatic for eleven months after surgery without relapse.

Conclusion: It remains challenging to diagnose pheochromocytoma/PGL (PPGL) promptly because PPGL
can present with a variety of symptoms. Although PPGL is a rare disease, especially in children, it should
be considered in differential diagnosis when various unexplained symptoms persist.

Background
Paraganglioma (PGL), an extra-adrenal pheochromocytoma, is a rare tumor. The incidence of
pheochromocytoma/PGL (PPGL) in adults is two to �ve per million, and the incidence in children is even
lower [1]. While the hypersecretion of catecholamines causes the classic triad of headaches, palpitations,
and excessive sweating, prompt diagnosis is still challenging.

Case Presentation
An eight-year-old boy, who required developmental follow-up at our hospital for developmental disorders,
showed polyuria and weight loss seven months before his admission. One month prior to admission,
severe headache and proteinuria were also observed (Fig. 1A). On the day of admission, the patient
suffered generalized convulsion and was transported to our hospital. Although his convulsions stopped
spontaneously within two minutes, his impaired consciousness persisted, and his blood pressure was
elevated at 180/140 mmHg. A physical examination revealed no abnormal �ndings, and brain magnetic
resonance imaging showed high signal intensity in the bilateral cerebellar hemispheres on �uid-
attenuated inversion recovery, suggestive of posterior reversible encephalopathy syndrome (Fig. 1B, upper
left panel). Abdominal contrast-enhanced computed tomography revealed a partially ill-de�ned
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hypervascular mass with heterogeneous enhancement, measuring 35 × 30 × 41 mm, at the left
retroperitoneal space below the renal artery bifurcation. A necrotic area was seen in the mass, and the left
kidney was atrophic and poorly enhanced (Fig. 1B, lower left panel). The plasma and urine catecholamine
levels were both elevated: plasma noradrenaline: 2.1 ng/mL (reference value: 0.10–0.50 ng/mL); urine
noradrenaline: 330 µg/day (reference value: 31–160 µg/day); plasma free normetanephrine: 912 pg/mL
(reference value: ≤506 pg/mL); and urine normetanephrine: 1.4 mg/day (reference value: 0.09–0.33
mg/day). Levels of adrenaline, dopamine, and metanephrine were within normal limits in both the plasma
and the urine. Iodine-123-metaiodobenzylguanidine scintigraphy showed abnormal uptake in the
abdominal mass, and there was no evidence of metastasis (Fig. 1B, right panel). With the clinical
diagnosis of noradrenaline-producing PGL, we initiated antihypertensive therapy using a calcium-channel
blocker and an alpha-blocker (doxazosin). Although a hypertensive attack with convulsion recurred on the
seventh day of admission, the blood pressure was well-controlled, and the dose of doxazosin was
gradually increased from the initial dose of 1 mg thereafter. After the dose of doxazosin was increased to
16 mg per day, a beta-blocker (carvedilol) was added for heart rate control. The patient underwent
resection of the tumor on the 31st day of hospitalization. A left total nephrectomy was also performed
because the tumor was tightly adhered to the left renal vessel, and the left kidney was highly atrophic.
During the perioperative and postoperative periods, no adverse events, such as hypertensive or
hypotensive attacks, occurred, and the patient was discharged on the 10th postoperative day.
Immunohistochemical �ndings of the tumor cells revealed positivity for chromogranin A and
synaptophysin, and the diagnosis of PGL was con�rmed (Fig. 1C). The Grading of Adrenal
Pheochromocytoma and Paraganglioma (GAPP) score was 4 (moderately differentiated type), and Ki67
was positive in 16% of the cells. The levels of noradrenaline and normetanephrine in both the plasma and
the urine normalized after the surgery. All symptoms, including the hypertension, headache, polyuria, and
proteinuria, disappeared, and the body weight started to increase. The patient remained asymptomatic
without relapse, and his blood pressure remained stable without hypotensive agents for eleven months
after the surgery. The genetic testing revealed a known heterozygous SDHB germline mutation (c.201-2A 
> C), which was also detected on his father and paternal grandfather without any history of hypertension
or malignant tumor.

Discussion And Conclusion
It remains challenging to diagnose PPGL promptly because PPGL can present with various symptoms.
Although hypertension is often the �rst trigger to suspect PPGL, some cases show normal blood pressure
in early stages of the disease [2]. In addition, blood pressure is not routinely measured in a pediatric
outpatient clinic. In this case, uncommon symptoms of PPGL, such as polyuria, proteinuria, and weight
loss, were observed prior to classic symptoms. Although PPGL is a rare disease, especially in children, it
should be considered in differential diagnosis when various unexplained symptoms persist.

According to previous reports from the United States and Europe, approximately 30–40% of PPGL cases
are hereditary [3–6]. These reports indicated that pediatric cases are more likely to have germline
mutations, multiple site lesions, and higher risks of recurrence than adult cases. Genetic testing should be
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considered for PPGL patients, especially in younger cases, and more intensive follow-up is needed
regarding hereditary cases. Because there are so few reports of hereditary PPGL from Asia [7], the
proportion of germline mutations in Asian patients with PPGL still needs to be clari�ed.

List Of Abbreviations
GAPP: Grading of Adrenal Pheochromocytoma and Paraganglioma; MRI: Magnetic resonance imaging;
PGL: Paraganglioma; PPGL: Pheochromocytoma/Paraganglioma
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Figure 1

A. The trend of the patient’s body weight and the course of each symptom are shown with the average
body weight of a Japanese boy. B. Upper left panel: The magnetic resonance imaging (MRI) of the
patient’s brain on admission is shown. Axial �uid-attenuated inversion recovery MRI shows edema in the
bilateral cerebellar hemispheres (yellow arrows). Lower left panel: The abdominal contrast-enhanced
computed tomography on admission shows a partially ill-de�ned hypervascular mass, measuring 35 × 30
× 41 mm, at the left retroperitoneal space below the renal artery bifurcation (circle). Noted is a left kidney
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with atrophy and poor enhancement (white arrows). Right panel: Iodine-123-metaiodobenzylguanidine
scintigraphy shows abnormal uptake in the abdominal mass (red arrow). C. The results of hematoxylin
and eosin staining, as well as the immunohistochemical results for chromogranin A and synaptophysin,
are shown.
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