
DECEMBER 2021 • FEDERAL PRACTITIONER  • e81

CASE IN POINT

Pheochromocytoma: An Incidental  
Finding in an Asymptomatic Older Adult  
With Renal Oncocytoma
Maryam Bushra Ahmed; Zayan Ahmed Sami; Faryal Razzaq, MBBS, MD; Muhammad Ashar Ali, MBBS, MD;  
Audrey Fazal, MD; and Ahmad Iftikhar, MBBS, MD

A high index of suspicion for pheochromocytoma is necessary during the workup of secondary  
hypertension as untreated pheochromocytoma may lead to significant morbidity and mortality, especially  
in patients who require any surgical treatment.
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Pheochromocytoma is a rare catecholamine-
secreting tumor of chromaffin cells of the 
adrenal medulla or sympathetic ganglia, 

occurring in about 0.2 to 0.5% of patients with hy-
pertension.1-3 However, in a review of 54 autopsy- 
proven cases of pheochromocytoma, about  
50% of the patients with hypertension were not 
clinically suspected for pheochromocytoma.4

Pheochromocytoma is usually diagnosed 
based on symptoms of hyperadrenergic spells, 
resistant hypertension, especially in the young, 
with a pressor response to the anesthesia stress 
test and adrenal incidentaloma.

The classic triad of symptoms associated 
with pheochromocytoma includes episodic 
headache (90%), sweating (60-70%), and palpi-
tations (70%).2,5 Sustained or paroxysmal hyper-
tension is the most common symptom reported 
in about 95% of patients with pheochromocy-
toma. Other symptoms include pallor, tremors, 
dyspnea, generalized weakness, orthostatic hy-
potension, cardiomyopathy, or hyperglycemia.6 
However, about 10% of patients with pheochro-
mocytoma are asymptomatic or mildly symp-
tomatic.7 Secondary causes of hypertension are 
usually suspected in multidrug resistant or sud-
den early onset of hypertension.8

Approximately 10% of catecholamine- 
secreting tumors are malignant.9-11 Benign and 
malignant pheochromocytoma have a similar 
biochemical and histologic presentation and are 
differentiated based on local invasion into the 
surrounding tissues and organs (eg, kidney, liver) 
or distant metastasis.

A high index of suspicion is necessary dur-
ing the workup of secondary hypertension as 
untreated pheochromocytoma may lead to sig-
nificant morbidity and mortality, especially in pa-
tients who require surgical treatment.4,12 Multiple 

cases of hypertensive crisis, pulmonary edema, 
cardiac arrhythmia, and cardiogenic shock are 
reported in undiagnosed patients with pheochro-
mocytoma undergoing both adrenal or nonad-
renal surgery who were not medically prepared 
with α- and β-adrenergic antagonists and fluids 
before surgery.13,14 

A typical workup of a suspected patient with 
pheochromocytoma includes biochemical tests, 
including measurements of urinary and fraction-
ated plasma metanephrines and catecholamine. 
Patients with positive biochemical tests should 
undergo localization of the tumor with an imaging 
study either with an adrenal/abdominal magnetic 
resonance imaging (MRI) or computed tomogra-
phy (CT) scan. If a patient has paraganglioma or 
an adrenal mass > 10 cm or negative abdomi-
nal imaging with a positive biochemical test, fur-
ther imaging with an iobenguane I-123 scan is 
needed (Figure 1).

In this article, we present an unusual case of 
asymptomatic pheochromocytoma in a patient 
with right-sided renal oncocytoma who underwent 
an uneventful nephrectomy and adrenalectomy.

CASE PRESENTATION
A 72-year-old male with a medical history of dia-
betes, hypertension, sensory neuropathy, benign 
prostatic hypertrophy (BPH) status posttransure-
thral resection of the prostate, and chronic renal 
failure presented to establish care with the Ar-
izona Kidney Disease and Hypertension Cen-
ter. His medications included losartan 50 mg  by 
mouth daily, diltiazem 180 mg extended-release 
by mouth daily, carvedilol 6.25 mg by mouth 
twice a day, and tamsulosin 0.4 mg by mouth 
daily. His presenting vitals were blood pressure 
(BP), 112/74 left arm sitting, pulse, 63/beats 
per min, and body mass index, 34. On physical  
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examination, the patient was alert and oriented, 
and the chest was clear to auscultation with-
out wheeze or rhonchi. On cardiac examination, 
heart rate and rhythm were regular; S1 and S2 
were normal with no added murmurs, rubs or 
gallops, and no jugular venous distension. The 
abdomen was soft, nontender, with no palpa-
ble mass. His laboratory results showed sodium, 
142 mmol/L; potassium, 5.3 mmol/L; chlo-
ride, 101 mmol/L; carbon dioxide, 24 mmol/L;  
albumin, 4.3 g/dL; creatinine, 1.89 mg/dL; 
blood urea nitrogen, 29 mg/dL; estimated glo-
merular filtration rate non-African American,  
35 mL/min/1.73; 24-h urine creatinine clearance, 
105 mL/min; protein, 1306 mg/24 h (Table). 

His renal ultrasound showed an exophytic 
isoechoic mass or complex cyst at the lateral 
aspect of the lower pole of the right kidney, 
measuring 45 mm in diameter. An MRI of the 
abdomen with and without contrast showed a 
solid partially exophytic mass of the posterolat-
eral interpolar cortex of the right kidney, mea-
suring 5.9 cm in the greatest dimension (Figure 
2). No definite involvement of Gerota fascia 
was noted, a 1-cm metastasis to the right adre-
nal gland was present, renal veins were patent, 
and there was no upper retroperitoneal lymph-
adenopathy.

Treatment and Follow-up
The patient underwent right-hand-assisted lap- 
aroscopic radical nephrectomy and right adre-
nalectomy without any complications. How-
ever, the surgical pathology report showed 
oncocytoma of the kidney (5.7 cm), pheochro-
mocytoma of the adrenal gland (1.4 cm), and 
papillary adenoma of the kidney (0.7 cm). Right 
kidney nephrectomy showed non-neoplas-
tic renal parenchyma, diabetic glomeruloscle-
rosis (Renal Pathology Society 2010 diabetic 
nephropathy class IIb), severe mesangial ex-
pansion, moderate interstitial fibrosis, moder-
ate arteriosclerosis, and mild arteriolosclerosis. 

A fluorodeoxyglucose-positron emission to-
mography (FDG-PET) scan was significant for 
right nephrectomy and adrenalectomy and 
showed no significant evidence of residual neo-
plasm or local or distant metastases. A nuclear 
medicine (iobenguane I-123) tumor and sin-
gle positron emission computed tomography 
(SPECT) scan showed normal activity through-
out the body and no evidence of abnormal  
activity (Figure 3).

FIGURE 1 Workup of Suspected Pheochromocytoma

TABLE Nephrectomy and Adrenalectomy Laboratory Results 

Parameters Patient’s Value Reference Range

TSH 2.40 Uµ/mL 0.45-4.50 Uµ/mL

Aldosterone 6.9 ng/dL 0.0-30.0 ng/dL

Renin activity 0.553 ng/mL/h 0.167-5.380 ng/mL/h

Aldosterone/renin ratio 12.5 ng/dL per  
ng/mL/h

0.0-30.0 ng/dL per  
ng/mL/h

24-h urine normetanephrine 554 µg/24 h 82-500 µg/24 h

Metanephrine 78 µg/24 h 45-290 µg/24 h

Plasma norepinephrine 1428 pg/mL 0-874 pg/mL

Plasma epinephrine 18 pg/mL 0-62 pg/mL

Dopamine 45 pg/mL 0-48 pg/mL

Fractionated free plasma 
normetanephrine

151 pg/mL 0-145 pg/mL

Fractionated free  
plasma metanephrine

12 pg/mL 0-62 pg/mL

Creatinine 2.77 mg/dL –

eGFR Non-African American 35 mL/min/1.73 –

Abbreviations: TSH, thyroid-stimulating hormone; eGFR, estimated glomerular filtration rate.

High suspicion of pheochromocytoma

Biochemical testing
(Fractionated plasma metanephrine, 24-h
urine fractionated metanephrines)

Normal

Checking during 
episode

2-3 times above normal

Positive

Genetic testing and surgical 
evaluation

α and β before surgery

MIBG scan to rule out 
extra-adrenal disease

Further testing with:

MIBG scan

Octreotide scan

PET scan

Whole body MRI

Negative

Abbreviations: MIBG, metaiodobenzylguanidine; MRI, magnetic resonance imaging; PET, 
positron emission tomography.
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DISCUSSION
Pheochromocytoma is a rare cause of second-
ary hypertension. However, the real numbers 
are thought to be > 0.2 to 0.5%.1,2,4 Patients with 
pheochromocytoma should undergo surgical ad-
renal resection after appropriate medical prep-
aration. Patients with pheochromocytoma who 
are not diagnosed preoperatively have increased 
surgical mortality rates due to fatal hyperten-
sive crises, malignant arrhythmia, and multiorgan 
failure as a result of hypertensive crisis.15 Anes-
thetic drugs during surgery also can exacerbate 
the cardiotoxic effects of catecholamines. Short- 
acting anesthetic agents, such as fentanyl, are 
used in patients with pheochromocytoma.16

This case of pheochromocytoma illus-
trated no classic symptoms of episodic head-
ache, sweating, and tachycardia, and the patient 
was otherwise asymptomatic. BP was well con-
trolled with losartan, diltiazem, and a β-blocker 
with α-blocking activity (carvedilol). As the pa-
tient was not known to have pheochromocy-
toma, he did not undergo preoperative medical 
therapy. Figure 4 illustrates the receptors stim-
ulate catecholamines, and the drugs blocking 
these receptors prevent hypertensive crisis dur-
ing surgery. However, the surgery was without 
potential complications (ie, hypertensive crisis, 
malignant arrhythmia, or multiorgan failure). The 
patient was diagnosed incidentally on histopa-
thology after right radical nephrectomy and ad-
renalectomy due to solid partially exophytic right 
renal mass (5.9 cm) with right adrenal metasta-
sis. About 10% of patients are asymptomatic or 
mildly symptomatic.7 Sometimes, the symptoms 
may be ignored because of the episodic nature. 
Other possible reasons can be small, nonfunc-
tional tumors or the use of antihypertensive med-
ications suppressing the symptoms.7

The adrenal mass that was initially thought to 
be a metastasis of right kidney mass was later 
confirmed as pheochromocytoma. One pos-
sible explanation for uneventful surgery could 
be the use of β-blocker with α-blocking activity 
(carvedilol), α-1 adrenergic blocker (tamsulosin) 
along with nondihydropyridine calcium channel 
blocker (diltiazem) as part of the patient’s anti-
hypertensive and BPH medication regimen. An-
other possible explanation could be silent or 
episodically secreting pheochromocytoma with a 
small functional portion.

Subsequent workup after adrenalectomy, in-
cluding urinary and fractionated plasma meta-
nephrines and catecholamines, were not 

consistent with catecholamine hypersecretion. 
A 24-hour urine fractionated metanephrines test 
has about 98% sensitivity and 98% specificity. 
Elevated plasma norepinephrine was thought to 
be due to renal failure because it was < 3-fold 
the upper limit of normal, which is considered 
to be a possible indication of pheochromocy-
toma.17,18 The nuclear medicine (iobenguane 
I-123) tumor, SPECT, and FDG-PET CT stud-
ies were negative for residual pheochromo-
cytoma. Other imaging studies to consider in 
patients with suspected catecholamine-secret-
ing tumor with positive biochemical test and 
negative abdominal imaging are a whole-body 
MRI scan, 68-Ga DOTATATE (gallium 68 1,4,7, 
10-tetraazacyclododecane-1,4,7,10 tetraacetic 
acid-octreotate) or FDG-PET scan.19

In a review of 54 autopsy-proven pheochro-
mocytoma cases by Sutton and colleagues in 
1981, 74% of the patients were not clinically 
suspected for pheochromocytoma in their life.4 
Similarly, in a retrospective study of hospital au-
topsies by McNeil and colleagues, one inciden-
tal pheochromocytoma was detected in every 
2031 autopsies (0.05%).20 In another case series 
of 41 patients with pheochromocytoma-related 
adrenalectomy, almost 50% of the pheochro-
mocytomas were detected incidentally on 
imaging studies.21 Although the number of inci-
dental findings are decreasing due to advances in  

FIGURE 2 Solid Partially Exophytic Mass of the  
Posterolateral Interpolar Cortex of Right Kidney

Magnetic resonance images with contrast (A and B) and without contrast (C and D) of the 
right kidney, arrows indicate mass.
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screening techniques, a significant number of 
patients remain undiagnosed. Multiple cases of 
diagnosis of pheochromocytoma on autopsy 
of patients who died of hemodynamic instabil-
ity (ie, hypertensive crisis, hypotension crisis 
precipitated by surgery for adrenal or nonadre-
nal conditions) are reported.3 To the best of our 
knowledge, there are no case reports published 
on the diagnosis of pheochromocytoma after ad-
renalectomy in an asymptomatic patient without 
intraoperative complications. 

The goal of preoperative medical therapy in-
cludes BP control, prevention of tachycardia, and 
volume expansion. The preoperative medica-
tions regimens are combined α- and β-adrenergic 
blockade, calcium channel blockers, and metyro-

sine. According to clinical practice guidelines of 
the Endocrine Society in 2014, the α-adrenergic 
blockers should be started first at least 7 days 
before surgery to control BP and to cause va-
sodilation. Early use of α-blockers is required 
to prevent cardiotoxicity. The β-adrenergic 
blockers should be started after the adequate 
α-adrenergic blockade, typically 2 to 3 days be-
fore surgery, as early use can cause vasocon-
striction in patients with pheochromocytoma. 
The α-adrenergic blockers include phenoxyben-
zamine (nonselective long-acting nonspecific 
α-adrenergic blocking agent), and selective α-1 
adrenergic blockers (doxazosin, prazosin, tera-
zosin). The β-adrenergic blocker (ie, proprano-
lol, metoprolol) should be started cautiously with 
a low dose and slowly titrated to control heart 
rate. A high sodium diet and increased fluid in-
take also are recommended 7 to 14 days before 
surgery. A sudden drop in catecholamines can 
cause hypotension during an operation. Continu-
ous fluid infusions are given to prevent hypoten-
sion.22 Similarly, anesthetic agents also should 
be modified to prevent cardiotoxic effects. Ro-
curonium and vecuronium are less cardiotoxic 
compared with other sympathomimetic muscle 
relaxants. Short-acting anesthetic agents, such 
as fentanyl, are preferred. α-blockers are contin-
ued throughout the operation. Biochemical test-
ing with fractionated metanephrines is performed 
about 1 to 2 weeks postoperatively to look for re-
currence of the disease.23

Secondary causes of hypertension are sus-
pected in multidrug resistant or sudden early 
onset of hypertension before aged 40 years. 
Pheochromocytoma is a rare cause of second-
ary hypertension, and older adult patients are 
rarely diagnosed with pheochromocytoma.24 In 
this   report, pheochromocytoma was detected 
in a 72-year-old hypertensive patient. Therefore, 
a pheochromocytoma diagnosis should not be 
ignored in the older adult patient with adrenal 
mass and hypertension treated with more than 
one drug. The authors recommend any patient 
undergoing surgery with adrenal lesion should be 
considered for the screening of possible pheo-
chromocytoma and prepared preoperatively, es-
pecially any patient with renal cell carcinoma with 
adrenal metastasis.

CONCLUSIONS
Asymptomatic pheochromocytoma is an un-
usual but serious condition, especially for patients  
undergoing a surgical procedure. An adrenal 

FIGURE 3 Fluorodeoxyglucose- 
Positron Emission Tomography

FIGURE 4 Synthesis and Receptors of  
Catecholamines 

No evidence of residual neoplasm can be seen.

Source: Courtesy of the authors.
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mass may be ignored in asymptomatic or mildly 
symptomatic older adult patients and is mostly 
considered as adrenal metastasis when pres-
ent with other malignancies. Fortunately, the ne-
phrectomy and adrenalectomy in our case of 
asymptomatic pheochromocytoma was unevent-
ful, but pheochromocytoma should be ruled out 
before a surgical procedure, as an absence of 
medical pretreatment can lead to serious conse-
quences. Therefore, we suggest a more careful 
screening of pheochromocytoma in patients with 
an adrenal mass (primary or metastatic) and hy-
pertension treated with multiple antihypertensive 
drugs, even in older adult patients.
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