
Introduction
Adrenal incidentalomas (AIs) are asymptomatic adrenal 
masses accidentally found by abdominal imaging. 
The imaging study is usually performed to evaluate 
symptoms unrelated to adrenal such as abdominal or 
back pain and kidney stones (1). In most cases, AIs are 
nonfunctioning adrenocortical adenomas, but they 
may require therapeutic interventions in some cases, 
including hormone-producing adenoma, adrenocortical 
carcinoma, extra-adrenal tumor metastasis, and 
pheochromocytoma (PCC) (2).

PCCs account for 5%-25% of AIs reported in previous 
PCC case series. (3). Hence, they are rare neuroendocrine 
tumors that originate from adrenal medulla chromaffin 
cells (4). Most PCCs are active endocrine tumors 
secreting excess catecholamines whose metabolites are 
responsible for clinical signs and symptoms, including 
hypertension (most common), headache, palpitation, 
and sweating (5-7). However, it has been reported that 
5%-15% of all PCCs are normotensive (8). Several 
functional levels have been suggested for normotensive 
incidental pheochromocytomas (NIPs). First, the tumor 
is nonfunctional as it does not secrete catecholamines. 

Second, the tumor secretes a minimal quantity of 
catecholamines. Third, most of the catecholamines are 
inactivated in the tumor and then are released in an 
inactive form. And finally, there is an increased tolerance 
of tissue receptors to circulating catecholamines (9). 
It has been also estimated that the lower level and 
intermittent release of circulating catecholamines could 
cause normotensive presentations (10). 

The diagnosis of PCCs crucially depends on 
biochemical tests that measure the levels of catecholamines 
(epinephrine, norepinephrine) and their metabolites 
(e.g., metanephrine, normetanephrine) in either urine 
or blood. After confirmation of the diagnosis, imaging 
studies are required to localize the tumor (11). PCCs 
could be life-threatening, especially their cardiac and 
cerebrovascular complications; however, the tumor 
is curable if it is diagnosed early and removed with 
appropriate preoperative management (12). Although 
the increased urinary excretion of catecholamines and 
their metabolites is a useful biochemical diagnostic 
tool for hypertensive PCCs (11), it is less sensitive in 
normotensive PCC patients regardless of tumor size 
(13,14), posing a challenge to diagnosing normotensive 
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Abstract
Background: Pheochromocytomas (PCCs) are catecholamine-producing neuroendocrine tumors 
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pain for the past six months was examined. The imaging studies revealed a mass in the upper pole of 
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PCC. Findings from sonography and computed tomography (CT) scan of the left adrenal tumor, along 
with elevated urinary normetanephrine level and positive iodine-123 metaiodobenzylguanidine 
(MIBG) scan led to preoperative diagnosis of PCC in our case. 
Conclusion: This study highlighted the importance of imaging and biochemical testing in diagnosing 
PCCs in patients with adrenal incidentalomas (AIs), even though they were normotensive and 
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PCCs. This study aimed to report a patient who presented 
with AI and was finally diagnosed with NIP.

Case Presentation
A 56-year-old female patient presented in August 2014 
with the complaint of abdominal pain as well as persistent 
and crushing left flank pain for the past six months. She 
had no headache, palpitation, sweating, nausea, vomiting, 
weight loss, or fatigue. The history of her illness showed 
that she had been admitted to the cardiology department 
of Shahid Mohammadi hospital, Bandar Abbas, in March 
2014 for acute coronary syndrome (ACS). On admission, 
the physical examination revealed blood pressure (BP): 
130/80 mm Hg, heart rate (HR): 90 bpm, respiratory rate 
(RR): 14/min, and an oral temperature of 37.2ºC. Then 
she was scheduled for echocardiography in accordance 
with her history of ACS; however, no remarkable 
findings were detected. Thus, abdominal sonography was 
obtained, which revealed two cystic lesions (6 mm and 31 
mm in diameter) in the right lobe of the liver as well as a 
hypoechoic mass 47 mm in diameter in the upper pole 
of the left kidney. The computed tomography (CT) scan 
showed two cystic lesions as simple cysts in the right lobe 
of the liver and a heterogeneous mass in the left adrenal 
gland (Figure 1).

Since urine biomedical evaluation for AIs was time-
consuming, other differential diagnoses of adrenal masses 
were evaluated. Chest CT scan, bilateral mammography, 
colonoscopy, and endoscopy were found to be normal. 
Taking these findings into account, the most commonly 
related malignancies and metastases were excluded. 
Urine biochemical investigations (i.e., 24-hour urine) 
only showed the abnormally high normetanephrine 
in our patient and, therefore, the diagnosis of PCC was 
confirmed. The rest of the evaluations were normal. 
Complete laboratory tests of plasma and urine are shown 
in Table 1.

Then metaiodobenzylguanidine (MIBG) scan was 
performed as a complementary investigation due to the 
tumor size (Figure 2A). It increased the probability of PCC 
(Figure 2), and the patient was consequently transferred 
to the surgical department.

Intravascular fluid and alfa blockers were administered 
to the patient before surgery in order to sustain the 
intravascular volume as well as prevent intraoperative BP 
rising. An exploratory laparotomy was performed and a 
left adrenal mass measuring 5×6 cm was resected. The 
patient experienced an intraoperative hypertension crisis; 
however, it was appropriately controlled as soon as the 
tumor was removed. The tumor was well-encapsulated, 
and the tissue biopsy and histopathological examinations 
confirmed the diagnosis of PCC. The histopathologic 
exam is shown in Figure 2B.

The post-surgery clinical progress was good three 
days after surgery. The patient was transferred to the 
endocrinology ward for subsequent observation and 
management, and she was discharged four days later. The 
urinary normetanephrine value decreased to the normal 
level two weeks after surgery and remained normal during 
follow-up. 

Discussion
In this study, a clinical case of a 56-year-old woman was 
examined and, incidentally, diagnosed with normotensive 
PCC after performing sonography and CT scan. 

The most common symptom of PCCs is hypertension 
and, according to previous studies, it occurs in about 

Figure 1. A Large Heterogeneous Mass Lesion (Hyperdense) With Central 
Necrosis (Hypodense) in Left Adrenal Gland

Table 1. Laboratory Values of Plasma and Urine 24 Hours

Laboratory Tests Results Reference value

Serum Parameter

Urea 48 mg/dL 11-55

BUN 22 mg/dL 5-25

Creatinine 0.8 mg/dL 0.5-1.4

Calcium 9.4 mg/dL 8.3-10.8

Sodium 146 mEq/L 132-145

Potassium 4.9 mEq/L 3.5-5.5

Morning cortisol 31.84 ug/dL 6.2-19.4

ACTH 1.6 pg/mL 4.7-48.8

DHEA-SO4 50 µg/dL 26 -200 

24-Hour Urine Test

Metanephrine 33 ug/24 h Up to 350

Normetanephrine 1948 ug/24 h Up to 600

VMA 9.7 mg/24 h Up to 13.6

Urine free cortisol 60 µg/24 h Up to 120

Urea 13 g/24 h 26-43

Creatinine 888 mg/24 h 600-1800

Urine volume 2400 mLl/24 h 600-1600

Abbreviations: BUN, blood urea nitrogen; ACTH, adrenocorticotropic 
hormone; DHEA-SO4, dehydroepiandrosterone sulfate; VMA, 
vanillylmandelic acid.
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80%-90% of the patients with PCC (6, 15); however, 
normal BP is expected in 5-15% of patients with PCC (8). 
Absence of hypertension or hemodynamic manifestations 
are reported in 10% to 40% of incidental PCC cases (13). 
The amount and pattern of catecholamines secretion are 
the factors responsible for hemodynamic features such 
as high BP in patients with PCC (16,17). The pattern of 
catecholamine secretion can be continuous, episodic, or 
both (18). There is some evidence suggesting that low 
levels of circulating catecholamines and intermittent 
release are associated with weak clinical presentations like 
the ones observed in normotensive PCC (10). Although 
several studies have shown the differences between 
normotensive and hypertensive PCCs in terms of clinical, 
hormonal, radiological, and pathological aspects, the 
molecular mechanisms responsible for such variations 
have not been investigated yet (13,14).

The index case had neither sustained nor paroxysmal 
hypertension and had no classic symptoms of PCC, 
such as headache, palpitation, or weight loss; however, 
she had high urinary levels of normetanephrine (1948 
ug/24 hours) and a positive iodine-123 MIBG scan. She 
underwent adrenalectomy, and the histopathological 
analysis of the tumor revealed PCC.

Up to 40% of PCC cases undergo disease-specific 
germline mutations and are classified as common 
hereditary tumors. On the other hand, at least one third 
of the remaining 60% sporadic cases undergoes a somatic 
mutation in predisposing genes; therefore, it can be stated 
that about 60% of patients with PCC acquire germline 
or somatic mutation. To date, more than 20 associated 
gene mutations have been identified (19-21). Hereditary 
forms of PCC is associated with genetic syndromes such 
as multiple endocrine neoplasia type 2, neurofibromatosis 
type 1, and von Hippel-Lindau syndrome (VHL) (22). Li et 
al indicated that the patients with VHL were normotensive 

and had small and multifocal normetanephrine-secreting 
tumors (23); therefore, it was highly recommended that 
genetic syndromes in individuals with normotensive PCC 
be explored.

PCC is associated with various cardiovascular 
complications, including electrocardiographic changes, 
arrhythmias, ACS, dilated cardiomyopathy, myocarditis, 
takotsubo syndrome, and thromboembolism (12). Our 
patient’s history of ACS dated back to 5 months before the 
visit, while her symptoms, including abdominal and flank 
pain, had started about 6 months before presentation, 
suggesting that the patient’s heart attack might have been 
related to PCC.

The diagnosis of PCC is based on detecting an increase 
in catecholamines levels by biochemical testing as well 
as on locating the site of the tumor by imaging. Elevated 
plasma as well as urinary levels of catecholamines and 
their metabolites, specially metanephrine, indicate the 
presence of PCC (11); nonetheless, studies have shown 
that urinary metanephrine is not sensitive enough for 
diagnosing normotensive PCC (13,14). This has turned 
the diagnosis of normotensive PCC into a real challenge, 
emphasizing the role of imaging tools in diagnosing 
normotensive PCC. PCC diagnostic imaging includes 
CT scanning, magnetic resonance imaging, meta-
MIBG scintigraphy, and positron emission tomography 
(11). In case when a greater availability of imaging 
tools has been ensured, the detection rate of incidental 
normotensive PCCs has increased (24,25). According 
to the documented findings from CT scan and autopsy 
series, AIs are common with a prevalence of 2%-5% in the 
general population. The widespread use of cross-sectional 
imaging has also increased the recognized prevalence; 
PCC accounts for 5%-10% of AIs (3).

The choice of treatment for PCC is a complete tumor 
removal procedure by performing a partial or total 

Figure 2. (A) Scan revealed a large area of MIBG uptake at the expected location of left adrenal gland. (B) Zellballen nests of neoplastic cells (hematoxylin 
and eosin stain), chromogranin- positive cytoplasm of tumor cells (immunohistochemistry [IHC] stain) weak and scattered synaptophysin-positive cytoplasm 
of tumor cells (IHC stain), and S-100-positive sustentacular cells (IHC stain)
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adrenalectomy. Minimally invasive surgical procedures 
(laparoscopy or retroperitoneoscopy) are the standard 
approaches in PCC surgery. It is worth of noting that 
there is limited information about this tumor due to 
the rate of silent presentation. There are no differences 
in hemodynamic instability related to the presence or 
absence of preoperative use of antihypertensives (26).

Preoperative preparation is needed due to using alpha 
blockers that inhibit catecholamines’ effects during the 
surgery (11). However, Shao and et al found no benefit 
in using alpha blockers for patients with normotensive 
PCC; instead, they appear to benefit from colloid infusion 
and vasoactive drugs. This approach may help prevent 
hypotension, but it is associated with an increased risk 
of intraoperative hypertension (27). The two main 
postoperative complications are hypotension (in 30% of 
patients) and hypoglycemia (in 15% of patients) due to 
a considerable decrease in circulating catecholamines 
after tumor removal. Treatment of these conditions 
consists of fluid replacement, intravenous ephedrine, and 
vasopressin administration (28).

The long-term prognosis of patients with normotensive 
PCC after surgery has remained uncertain. In general, 
PCCs are malignant in approximately 10% of patients. 
Recurrence or malignant behavior occurs more often in 
patients with large adrenal tumors (> 5 cm), extra-adrenal 
disease, and hereditary form or SDHB gene mutations 
compared to those with small adrenal tumors or sporadic 
form. Given the above discussion, a regular follow-up is 
needed during the patient’s lifetime (1).

Conclusion
In this study, a case of incidental normotensive PCC was 
investigated. A combination of sonography and CT scan 
findings of the left adrenal tumor, along with elevated 
urinary normetanephrine level and positive iodine-123 
MIBG scan led to preoperative diagnosis of PCC in our 
case. This report emphasized the importance of imaging 
and biochemical testing for PCCs in patients with AIs, 
even when they were normotensive and completely 
asymptomatic. 
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