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INTRODUCTION

Pheochromocytoma is a rare neuroendocrine tumor 
derived from the chromaffin cells of adrenal medulla 
[1,2]. Pheochromocytoma contributes to less than 7% 
of tumor which originates from the sympathetic nervous 
system. The incidence ranges from 0.005% to 0.1% in the 
general population [3]. Other literature states the estimated 
number of pheochromocytoma incidence is 0.3 cases 
per million per year or even less [4]. This number may 
be underestimated, where 50% of cases are diagnosed 
at autopsy [2]. This condition is more often found in 
the age group of 40–50 years [2,3]. Pheochromocytoma 
is known to affect both sexes equally [2].

Pheochromocytoma presents with a variety of 
manifestations that often resemble other diseases. The 
main signs and symptoms of excess catecholamines 
include hypertension, palpitations, headaches, sweating, 
and pallor. Less frequent signs and symptoms include 
fatigue, nausea, weight loss, constipation, and fever [3]. 

Pheochromocytoma is associated with high morbidity 
and mortality especially related to cardiovascular 

complications. This condition may also cause morbidity 
due to the mass effect on surrounding tissues [5]. 

Rapid and precise recognition of pheochromocytomas 
is essential to make optimal diagnosis and treatment 
plans to achieve better outcomes. The authors report 
four patients with “pheochromocytoma” registered at 
Sanglah General Hospital Denpasar, a tertiary hospital 
in Bali from 2017 to 2019. 

CASE PRESENTATION 

We report several patients diagnosed with 
pheochromocytoma at Sanglah General Hospital Denpasar 
for three years (2017 to 2019 period). Information 
regarding clinical features, imaging and histopathological 
findings were obtained for each patient. The definitive 
diagnosis was established based on the histopathological 
examination through H&E staining.

Four cases were diagnosed in a three-year period. 
One case belongs to the pediatric group. The age ranged 
from 15 to 59 years with the mean age of 41 + 18.9 
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A B S T R A C T

Introduction: Pheochromocytoma is a rare neuroendocrine tumor derived from the chromaffin 
cells of adrenal medulla. The incidence ranges from 0.005% to 0.1% in the general population.

Case Presentation: This case series reported 4 patients with pheochromocytoma who were 
diagnosed at Sanglah General Hospital Denpasar over a period of three years (2017–2019). The 
age ranged from 15–59 years with the mean age of 41 + 18.9 years. A similar proportion was 
found for both sexes. Clinical features include lumps, headaches, flank region pain, palpitations 
and cold sweat. Hypertension was found in 3 cases. Local examination revealed the solid mass 
in the flank region in all cases; enlarged lymph nodes were found in one case, namely in the 
paraaortic region. Abdominal MSCT examination findings showed: a solid mass with cystic 
components in suprarenal; sizes ranging from 1.9 x 2.6 x 2.2 cm to 21.6 x 14.3 x 17.8 cm; bilateral 
(1 case), unilateral (3 cases); contrast enhancement and hypervascularization, without 
calcification (4 cases); central necrotic (1 case). All patients underwent radical adrenalectomy. 
Microscopic features showed the tumor mass which consisted of the proliferation of chromaffin 
cells forming alveolar (Zellballen) and solid nest patterns separated by capillary blood vessels. 
The cells were polygonal-shaped with clear cytoplasm, round-shaped nucleus, and moderate 
pleomorphic. Mitosis was not found. These histomorphologic findings supported the diagnosis 
of pheochromocytoma. 

Conclusions: Diagnosis and optimal treatment plans can be established through rapid and precise 
recognition of pheochromocytoma in order to achieve better outcomes.
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years. A similar proportion was found for both sexes. 
Clinical symptoms that were obtained from the patients 
include lumps (4 cases), headache (2 cases), flank region 
pain (1 case), palpitations (1 case), and cold sweat (1 
case).

Hypertension was found in 3 cases with a range of 
findings of 140-180 / 100-130 mmHg. A hypertensive 
crisis was found at the initial blood pressure examination 
in the Emergency Unit in 1 case (male, 15 years old), 
where the blood pressure was 180/130 mmHg.

The examination of the local status in all cases found 
a well-demarcated solid mass in the flank region with 
or without tenderness. Lymph node enlargement was 
present in one case, namely in the paraaortic region.

An abdominal MSCT examination was performed in 
all cases. The solid mass with cystic components in 
suprarenal was found with sizes ranging from 1.9 x 2.6 x 
2.2 cm to 21.6 x 14.3 x 17.8 cm. Bilateral masses were 
found in only 1 case, while 3 other cases were unilateral. 
All masses showed contrast enhancement and hyper
vascularization without calcification appearance. Necrotic 
features at the center of the mass were found in one 
of the cases. Paraaortic lymphadenopathy was found in 
one case in the form of multiple nodules with the largest 
diameter measuring + 3.36 x 3.04 cm (Figure 1).

The four cases were diagnosed with the suprarenal 
tumor and surgical procedures in the form of radical 
adrenalectomy through laparotomy or laparoscopy. The 
adrenal gland masses were resected and sent to the 
Anatomical Pathology Laboratory. The diagnosis was 
confirmed for each case through the histopathological 
examination which shows a tendency towards 
pheochromocytoma. Microscopic images of tumors 
showed adrenal tissues containing well-defined tumor 
masses. Tumors consisted of the proliferation of 
chromaffin cells forming an alveolar (Zellballen) pattern 
and solid nests separated by capillaries. The cells were 
polygonal in shape with clear cytoplasm, round nucleus 
and moderate pleomorphic. Mitosis was not found 
(Figure 2).

Figure 1. Overview of abdominal CT examination with contrast 
agent, (A) Coronal section, and (B) Axial section shows visible 
mass in right suprarenal with a size of 1.9 x 6 x 2.2 cm.

Figure 2. The microscopic finding shows adrenal tissue containing 
tumor with a well-defined border, consists of a proliferation of 
cells forming a pattern of solid nests separated by capillaries. 
Cell morphology is polygonal with clear cytoplasm, round-shaped 
nucleus and moderate pleomorphic. Mitosis is not found. No 
visible vascular invasion (A) with 100x magnification, (B) 100x 
magnification, and (C) 400x magnification. (H&E)

DISCUSSION

Pheochromocytoma is a neuroendocrine tumor that 
is quite rare. The incidence ranges from 0.005% to 0.1% 
in the general population. This condition is more often 
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found in the age group of 40–50 years [2,3]. This case 
series showed a similar finding, where the mean age 
of the cases was 41 + 18.9 years. Three out of the total 
cases were included in the age group of 40–50 years. 
Approximately 10–20% of cases of pheochromocytoma 
are diagnosed in childhood with an average age of 11 
years [4]. This case series reported 1 case of pediatric 
with pheochromocytoma that was aged 15 at the time 
of diagnosis. Literature states the same frequency for 
both sexes, which shows an agreement with the findings 
in this case series [2].

Symptoms and signs of pheochromocytoma often 
resemble other clinical conditions. The classic triad of 
pheochromocytoma, which is diaphoresis, palpitations 
and headaches, is reported to have a sensitivity of 67%. 
This number may even reach 91–94% if accompanied 
by hypertension. Studies show the clinical manifestation 
of pheochromocytoma patients varies in the following 
proportions: palpitations (58.1%), headache (51.9%), 
sweating (48.8%), anxiety (35.3%), tremors (25.6 %), 
nausea (22.4%), shortness of breath (16.6%), vertigo 
(16.5%), abdominal pain (16.1%), paresthesia (11.9%), 
chest pain (11, 8%), diarrhea/constipation (10.6%), 
syncope (5.1%), and fever (2%) [3]. Other complaints 
in less frequent cases are generally related to the effect 
of the tumor mass (e.g. local pain) [4]. The main 
complaints in this case series included lumps (4 cases), 
headache (2 cases), flank region pain (1 case), 
palpitations (1 case), and cold sweat (1 case).

The incidence of pheochromocytoma ranges from 
0.1% to 0.2% of the hypertensive adult population; 
however, this figure may only represent 50% of all 
pheochromocytoma patients because some patients 
have paroxysmal hypertension or even normotension [3]. 
Approximately 50% of pheochromocytoma patients have 
paroxysmal hypertension, 40% have persistent systemic 
arterial hypertension and 5–15% are normotensive [2]. 
Hypertension was found in 3 patients of the reported 
cases; the range of findings was 140–180/100–130 mmHg. 
One case even came with hypertensive crisis status. Given 
the sizeable proportion of paroxysmal hypertension or 
normotension in pheochromocytoma patients, blood 
pressure within normal limits at initial screening cannot 
rule out the absence of hypertension as a clinical 
manifestation of pheochromocytoma.

The radiological examination needs to be done to 
identify the location of the tumor. Computed Tomography 
(CT) scanning is the first choice of modality because of 
its superior spatial resolution compared to Magnetic 
Resonance Imaging (MRI) [6]. CT scan has a sensitivity 
of 90-100% and a specificity of 70-80% for detecting 
pheochromocytoma [2,5]. Pheochromocytoma on 
imaging often contains necrotic, cystic and/or 
hemorrhagic areas [4]. Smaller lesions tend to be solid, 
whereas larger lesions tend to be cystic or hemorrhagic. 
Macroscopic radiology features of pheochromocytoma 

include cystic, calcified, fibrotic and necrotic regions 
with internal hemorrhage [3]. This case series obtained 
radiological findings of abdominal MSCT in the form of 
solid masses with cystic components with sizes ranging 
from 1.9 x 2.6 x 2.2 cm to 21.6 x 14.3 x 17.8 cm. All 
masses showed contrast enhancement and 
hypervascularization, without calcification appearance. 
Necrotic features at the center of the mass were found 
in one of the cases. Bilateral masses were found in 
only 1 case, while 3 other cases were unilateral. The 
literature states that 10% of pheochromocytoma cases 
are bilateral and are considered as a feature of condition 
with familial etiology [2,5]. Paraaortic lymphadenopathy 
was found in one case.

The main treatment modality for pheochromocytoma 
is through surgical resection. Minimally invasive 
adrenalectomy with laparoscopy is recommended for 
most cases of pheochromocytoma. Another surgical 
modality is through open resection. Open resection 
provides a broader view of the surgical field and is 
therefore preferred in cases of large pheochromocytoma 
(>9 cm) to ensure complete resection of the tumor 
[2,3,4]. Radical adrenalectomy procedures were 
performed in all reported cases. Three patients were 
treated with surgical procedures through laparotomy, 
while 1 case with a smaller tumor size of 1.9 x 2.6 x 
2.2 cm was treated through laparoscopy.

Pheochromocytoma tumor cells microscopically 
consist of polygonal cells that form alveolar, trabecular, 
or solid patterns. Alveolar patterns are formed from 
cells surrounded by structures that are rich in capillary 
vessels, which resemble well-demarcated nests or often 
referred to as Zellballen and are bound by amyloid-
containing fibrovascular stroma [7,8]. The size and shape 
of these tumor cells vary and have smooth granular 
basophilic or amphophilic cytoplasm. Nuclei are usually 
round or oval in shape with prominent nucleoli and 
may contain inclusion structures resulting from deep 
cytoplasmic invagination. This morphology corresponds 
to the microscopic findings of the tumor in the reported 
cases. 

The prognosis of pheochromocytoma depends on the 
resectability and genetic profile. The 5-year survival rate 
in pheochromocytoma patients, if present with metastasis, 
is 34-60%. Survival becomes <5 years when metastases 
occur in the liver or lungs and longer if there is bone 
metastasis. Local invasion can provide a long survival 
rate if complete excision is carried out (9).

CONCLUSIONS

Pheochromocytoma is a neuroendocrine tumor 
derived from chromaffin cells of adrenal medulla. The 
incidence is indeed quite rare as we only found 4 cases 
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of pheochromocytoma in a 3-year period. This case 
series reported pheochromocytoma in 4 patients who 
were diagnosed based on clinical, radiological and 
histopathological findings. Early diagnosis and treatment 
of pheochromocytoma are crucial to achieving better 
outcomes.
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