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ABSTRACT

Adrenocortical carcinoma (ACC) is an uncommon malignancy originating 
from cortex of adrenal gland. The most common pitfall in diagnosis of ACC 
is to distinguish it from pheochromocytoma. Here we report a 62-year-old 
hypertensive man with presentation of dyspnea. The laboratory data showed 
an increase in urine cortisol and renin with a mild increase in aldosterone, 
but decrease in adrenocorticotropic hormone. Computerized tomography 
(CT) scanning revealed heterogeneous mass with enhancement in the 
adrenal region. The patient underwent surgery with an empirical diagnosis of 
pheochromocytoma, whereas ACC with high mitotic rate of about 50 mitoses/50 
high-power field with vascular invasion was reported on histopathology. 
Immunohistochemistry was positive for Vimentin, Inhibin-α, Melan-A, and 
Synaptophysin. Ki-67 was positive in 25% of tumor cells. The results confirmed 
the diagnosis. ACC should be considered in differential diagnosis of adrenal 
masses especially in cases of hypertension and Cushing syndrome.
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Introduction
Adrenocortical carcinoma (ACC) is a rare cancer 

with an incidence of 0.5-2 cases per million. This 
tumor has unfavorable prognosis and poor response 
to treatment with a high recurrence rate.1-7 Reports of 
higher incidences of 4 to 12 per million are also noted 
in the literature.7 In histologically suspected cases of 
ACC, ruling out of metastatic soft tissue tumors and 
pheochromocytoma is necessary.6, 8 The most common 
pitfall in histopathology of ACC is distinguishing it 
from pheochromocytoma.8 Sometimes pathologic 
differentiation of ACC from pheochromocytoma would 
be challenging.3 Herein, we report a case of ACC with 
the clinical impression of pheochromocytoma before 
surgery that histopathology and immunohistochemistry 
confirmed the diagnosis.

Case Report
A 62-year-old man was admitted to internal medicine 

department in March 2017 due to dyspnea at rest for one 
month. The patient complained of facial and generalized 
edema of 3-4 months duration with dyspnea, fatigue, 
and nervousness. In past medical history, the patient was 
hypertensive for which was taking Prazosin and Losartan. 
History of diabetes mellitus, cardiac, renal, or thyroid 
disease was negative. The patient was a heavy smoker 
who had withdrawn it 4 months before. On physical 
examination; blood pressure: 150/100 mmHg, pulse rate: 
80/min, respiratory rate: 16/min and Temperature: 37°C. 
The patient had plethoric face with heavy perspiration. 
Except for generalized edema, physical examination was 
unremarkable. Laboratory data showed an increase in 
urine cortisol (24 hours) and renin with a mild increase in 
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aldosterone but decrease in adrenocorticotropic hormone 
(Table 1 and 2). Computerized tomography (CT) scanning 
revealed heterogeneous mass with enhancement in the 
adrenal region suggestive for lesions like adenoma. He 
was admitted to the surgery department and underwent 
surgery with an empiric diagnosis of pheochromocytoma. 
The specimen consisted of irregular light brown-yellow 
fragile tissue fragments measuring 4×4×3 cm with red-
yellow cut surface. It was sent to pathology department 
for frozen and permanent section diagnosis. The frozen 
section diagnosis was compatible with adrenal cortical 
neoplasm with 10% necrosis of surface area. The 
margins could not be evaluated due to fragmentation. 
The pathologist finally reported the tumor as adrenal 
cortical carcinoma with the high mitotic rate of about 50 
mitoses/50 high-power field (Figure 1). Infiltrative border 
and necrosis in 30% of the surface area and vascular 
invasion was evident on pathologic examination. IHC 
was recommended for confirmation of the diagnosis. 
IHC was reported as positive for Vimentin, Inhibin-α 
(Figure 2), Melan-A (Figure 3), and Synaptophysin. CK 
and Chromogranin (Figure 4) were negative. Ki-67 was 
positive in 25% of tumor cells. The results were all in 
favor of adrenal cortical carcinoma.

Discussion
We reported a 62-year-old hypertensive man with 

Cushing syndrome who was presented with dyspnea. 
Although clinical diagnosis of pheochromocytoma was 
suggested, histopathology and IHC was compatible with 
the diagnosis of ACC. 

ACC may occur at any age slightly more common in 
women (male/female: 1/1.1).7 Mean age at diagnosis is 
about 44.4 years with primary tumor size of 12.2 ± 5.2 cm 
in adults. Most of them are non-functioning (69%).

Tumor size, Ki-67 index, stage, resection status, 
surgical intervention, and hormonal secretion including 
isolated hyperandrogenism are significantly associated 
with overall survival.2, 4, 9 Miura et al.5 reported the 
3-year cause-specific survival rate of 56% for ACCs. 
We confirmed our diagnosis by using IHC technique. 
Positivity of Inhibin, Melan-A, and Synaptophysin was 

all in favor of ACC. We also used staining for Ki-67; a 
marker which is useful in differentiation of ACC from 
benign tumors.10 There is a report that more than 50% 
of ACC cases lacked Ki-67.8 Prognostic significance 
of Ki-67 immunostaining should be kept in mind by 
pathologists.8 The most common presenting symptom of 
adrenocortical tumors in children is Cushing syndrome.11 
Veron Esquivel et al.12 reported a case of ACC as a rare 

Table 1: Lab data of the patient 45 days before surgery
Value Reference range

Aldosterone 400.1 pg/ml Early morning supine: 20-180, Upright: 30-400
Renin (Upright) 577.1 µIU/dl 4.4-46.1
Urine Metanephrine (24 hr) 98.1 µg 25-312
Adrenocorticotropic hormone 2.54 pg/ml 7.2-63.3
Urine Normetanephrine (24 hr) 229 µg/dl up to 600
Urine Cortisol (24 hr) 884 µg 50-190
Urine volume 1900 mL 600-1800

Table 2: Lab data about 10 days after surgery
Value Reference range

Adrenocorticotropic hormone 1.33 pg/ml 7.2-63.3
Free Urine Cortisol (24 hr) 227 µg 12.8-82.5
Urine volume( 24 hr) 800 ml 500-1600
Urine Creatinin (24 hr) 680 mg/kg body weight Men: 20-26 

Figure 1: Adrenal cortical carcinoma, Hematoxylin-Eosin 
staining (x40 magnification)

Figure 2: Inhibin-α positivity, Immunohistochemistry staining 
(x100 magnification)
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cause of secondary hypertension in a 39-year-old woman. 
Admission was due to hypertension, severe hypokalemia 
and metabolic alkalosis. The patient had a plethoric moon 
face, centripetal obesity and bilateral lower extremity 
edema. Laboratory testing demonstrated a rise in the 
levels of aldosterone, renin, cortisol, testosterone, and 
androstenedione. After surgery of right adrenal gland 
mass and hepatic lesion, the pathologist diagnosed ACC 
with liver metastasis. Hyperaldosteronism is a cause of 
secondary hypertension and is usually associated with 
benign lesions. ACC is a rare, aldosterone secreting tumor 
in which hypertension usually improves after surgical 
resection. 

In functional adrenal tumors, hormone production 
may cause hypokalemia, hypertension, palpitation, 
nervousness or panic attacks, perspiration, diabetes 
mellitus, cushing syndrome, changes in body weight, 
abdominal skin striae and abnormal hair growth.7 
Diagnosis of ACC requires physical examination, 
blood and urine tests in functional tumors and imaging 
techniques. The treatment depends on the stage and 
includes surgery, chemotherapy and targeted therapy. 
Radiation therapy may also be used as adjuvant therapy. 
Adrenal incidentaloma is an asymptomatic adrenal mass 
which is found incidentally on imaging of abdomen for 
causes not related to adrenal disease. Mostly, they are 
nonfunctional adrenocortical adenomas; but rarely, ACC, 
pheochromocytoma, hormone-producing adenoma, 
or metastasis could be found as incidentalloma.7 The 
authors previously reported a 67-year-old woman with 
hypertension and cushingoid features that finally was 
found to have a large ACC.13 It seems that according to the 
findings of these two reports in cases of hypertension and 
Cushing syndrome, ACC should be strongly considered 
in differential diagnosis of such presentations.

It is known that Wilm’s tumor, renal cell carcinoma, 
ACC, and hepatocellular carcinoma have high rate of 
associated tumor thrombosis. The presence of tumor 
thrombosis deteriorates the prognosis and could have 
impacts on initial management and treatment decisions. 
Tumor thrombosis in ACC is reported in about 25% of 
the patients.14 Systemic chemotherapy is the treatment 
of choice in tumor thrmbosis.14 Recently, Perrino et 

al.15 demonstrated that GATA3 (Trans-acting T-cell-
specific transcription factor) immunohistochemical 
marker can be used for the differentiation between ACC 
and Pheochromocytoma in a panel, which negativity 
is in favor of ACC. The main differential diagnoses of 
ACC include: adrenocortical adenoma, myelolipoma, 
metastatic lesions of adrenal, pheochromocytoma, 
adrenal cyst, ganglioneuroma or other rare tumors of 
the adrenal gland such as sarcoma or lymphoma.16

Conclusion
ACC mimics pheochromocytoma in terms of 

clinical manifestations. It should be considered in 
differential diagnosis of adrenal masses especially 
in cases of hypertension and Cushing syndrome. 
Immunohistochemistry positive for Inhibin-α, Melan-A, 
Synaptophysin and Ki-67 is useful for the confirmation 
of the diagnosis of ACC.  
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