
 
GENERAL INFORMATION 
 
Pheochromocytoma is a rare tumor of chromaffin cells most commonly arising from 
the adrenal medulla.  An estimated 800 cases are diagnosed yearly in the U.S. 
The peak incidence is in the third to fifth decades of life.  Bilateral disease 
is present in approximately 10% of patients.  Bilaterality is much more common 
in familial pheochromocytoma, often found in association with the familial 
multiple endocrine neoplasia syndromes (MEN, types IIA and IIB).  In patients 
with MEN type II syndromes, the risk of developing a contralateral tumor 
following unilateral adrenalectomy is approximately 50%. 
 
Other syndromes associated with pheochromocytoma include neurofibromatosis, von 
Hippel-Lindau disease, cerebellar hemangioblastoma, Sturge-Weber's syndrome, and 
tuberous sclerosis.  In a series of 82 unselected patients with pheochromocytoma, 23% 
were found to be carriers of associated familial disorders. Therefore, all patients with 
pheochromocytomas should be screened for MEN-2 and von Hippel-Lindau disease to 
avert further morbidity and mortality in the patients and their families.  Extra-adrenal 
pheochromocytoma or functional paraganglioma occurs in approximately 10%-15% of 
cases and may arise from any extra-adrenal chromaffin tissue in the body associated with 
sympathetic ganglia. 
 
 
Extra-adrenal pheochromocytoma is most often located within the abdomen and may 
have greater malignant potential than adrenal pheochromocytoma. 
Extra-adrenal tumors usually have a poorer prognosis than adrenal tumors. 
However, in one series of 73 patients referred to tertiary care centers, no 
difference was found in the metastatic potential or the prognosis of extra- 
adrenal tumors compared to adrenal tumors. Due to the production and  
release of catecholamines, pheochromocytomas cause hypertension.  However, only 
0.1%-0.5% of all hypertension patients will be found to have a 
pheochromocytoma.  The importance of the recognition of this disease is that 
over 90% of patients properly diagnosed and treated are curable. 
<P> 
 
The hypertension caused by pheochromocytoma may be sustained or paroxysmal 
and is often severe with occasional malignant features of encephalopathy, 
retinopathy and proteinuria.  Less commonly, severe hypertensive reactions 
may occur during incidental surgery, following trauma, exercise, or micturition 
(in the setting of bladder pheochromocytoma) when the diagnosis is unsuspected. 
Other clinical features of pheochromocytoma include headache, sweating, 
palpitation, tachycardia and severe anxiety along with epigastric or chest 
pain.  Orthostatic hypotension is frequently present and is probably due to 
reduced intravascular volume following chronic adrenergic stimulation. 
 
The diagnosis of pheochromocytoma is established by the demonstration of 



elevated 24-hour urinary excretion of free catecholamines (norepinephrine and 
epinephrine) or catecholamine metabolites (VMA and total metanephrines).  The 
measurement of plasma catecholamines can also be of value in the diagnosis of 
pheochromocytoma.  However, the measurement of plasma catecholamines has 
limited sensitivity and specificity.  Plasma metanephrines have been reported 
to be more sensitive than plasma catecholamines.  When 52 patients with 
pheochromocytoma were studied, every patient was found to have elevated plasma 
levels of metanephrines, but 8 had normal levels of plasma catecholamines. 
Pharmacologic testing with agents such as glucagon or clonidine is rarely 
required to make the diagnosis. 
 
Once the diagnosis is confirmed by biochemical determinations the localization 
and extent of disease should be determined. Ninety-seven percent are found  
in the abdomen, 2%-3% in the thorax, and 1% in the neck.  The initial studies 
should be a chest film and abdominal computed tomographic (CT) scan. 
131-I-meta-iodobenzylguanidine (MIBG) has been found to be useful as a 
scintigraphic localization agent. If the tumor is not adequately localized by these methods 
then magnetic resonance imaging (MRI), or rarely, vena cava catheterization with 
selective venous sampling for catecholamines may be indicated. CT and MRI scans are 
about equally sensitive (98%-100%), while MIBG scanning has a sensitivity of only 
80%.  However, MIBG scanning has a specificity of 100%, compared to specificity of 
70% for CT and MRI. If extra-adrenal or metastatic disease is suspected, additional 
studies such as bone scan, liver-spleen scan, chest CT scan, or ultrasound may aid in 
determining the extent of disease. 
 
Surgical resection is the standard curative modality. 
If the primary tumor is localized to the adrenal gland and is benign, then survival is that 
of the normal age-matched population.  In patients with unresectable, recurrent, or 
metastatic disease long-term survival is possible however, the overall 5-year 
survival is less than 50%.  Pharmacologic treatment of the catecholamine excess 
is mandatory and surgery, radiotherapy, or chemotherapy may provide palliative 
benefit. 
 
CELLULAR CLASSIFICATION 
 
Histologically, pheochromocytoma is composed of large pleiomorphic chromaffin 
cells.  Electron microscopy reveals electron dense neurosecretory granules. 
Approximately 10% of pheochromocytomas are considered to be malignant.  There 
are no histologic features that distinguish benign from malignant tumors. 
Microscopic evidence for local invasion of tissue or blood vessels, however, 
suggests malignancy. Criteria based on tumor size, mitotic index, and DNA  
ploidy have been reported to be helpful in some series, although they are not 
always reliable predictors of biologic behavior. Because the distinction between benign 
and malignant tumors cannot be made with certainty, careful surveillance is needed for a 
prolonged period after the initial surgical resection.  
 



There is no accepted staging system for pheochromocytoma. 
 
Localized benign  
Data suggest that for patients with resectable, benign pheochromocytoma, the 
overall survival is equal to that of the age-matched normal population. 
 
Regional  
There is no information available at this time. 
 
Metastatic  
Data from several series suggest that the 5-year survival rate for patients 
with metastatic, malignant pheochromocytoma is approximately 40%. 
In three retrospective studies of patients with either metastatic or recurrent 
pheochromocytoma, the 5-year survival ranged from 32% to 60%. 
 
Following the diagnosis of pheochromocytoma, medical management should be 
initiated with phenoxybenzamine (or alpha-1 adrenergic receptor antagonists, 
such as prazosin) to block alpha-adrenergic activity.  Diuretics should not be 
used and reexpansion of plasma volume may be accomplished by liberal salt or 
fluid intake.  Low doses of a beta blocker such as propranolol, are useful 
adjuncts to control blood pressure and cardiac tachyarrhythmias but only after 
alpha blockade is established.  Labetalol, an alpha- and beta-adrenergic 
blocker, has also been shown to be effective in the control of blood pressure 
and symptoms of pheochromocytoma.  The use of combined alpha- and beta- 
adrenergic blockers or calcium antagonists can be continued on a long-term 
basis when the tumor is unresectable.  For more refractory cases, or when 
severe and prolonged hypertension results from malignant disease, 
alpha-methyl-para-tyrosine is effective by inhibiting catecholamine 
synthesis. 
 
The designations in PDQ that treatments are "standard" or "under clinical 
evaluation" are not to be used as a basis for reimbursement determinations. 
 
Treatment options: 
 
For localized pheochromocytoma confined to one or both adrenal glands, 
adequate treatment is complete surgical resection consisting of total 
adrenalectomy.  Although patients with an associated MEN type II syndrome 
are at risk for bilateral tumors, the use of prophylactic contralateral 
adrenalectomy is not recommended for patients with unilateral tumors. 
Preoperative medical management of the effect of excessive adrenergic 
stimulation is necessary.  Intraoperatively, blood pressure is controlled by 
titration of small doses of phentolamine or nitroprusside and cardiac 
arrhythmias may be treated with propranolol or lidocaine.  Postoperatively, 
hypotension is common and should be treated with volume expansion (often 
large volumes are required).  Postoperative hypertension is best treated 



with diuretics.  The standard anterior approach to the adrenal gland is 
used and the entire gland is removed; simple tumor excision should not 
be attempted.  The abdomen and retroperitoneum are examined thoroughly for 
the presence of extra-adrenal disease.  After one week or more following 
surgery, repeated biochemical assays for catecholamines and/or metabolites 
are performed to confirm that all functioning pheochromocytoma has been 
removed.  In experienced hands, the operative mortality is less than 2%-3% 
and the end result of complete surgical resection of benign pheochromocytoma 
is a normal life expectancy. 
 
Treatment options:  
 
Pheochromocytoma with regional lymphatic metastasis or local extension 
should be treated by aggressive surgical resection with an attempt to remove 
all gross evidence of disease.  If this is accomplished, and confirmed by 
biochemical determinations, long-term survival may be achieved.  However, 
these patients will require careful monitoring indefinitely for recurrent 
disease.  If regional disease remains, the hypertension and symptoms due to 
catecholamine excess should be treated by adrenergic blockade and 
catecholamine synthesis inhibition as necessary. 
 
 
Radiotherapy or combination chemotherapy may be palliative for symptoms or 
morbidity due to local invasion by tumor.  Treatment with targeted 
radiotherapy using 131-I-meta-iodobenzylguanidine (I-131 MIBG) has met with 
limited success.  In approximately 35% of patients screened, the tumor has 
sufficient uptake of the radioisotope to allow for a therapeutic dose. 
In a group of 28 patients shown to have sufficient uptake of I-131 MIBG, 
objective partial responses were observed in 29% and biochemical improvement 
was noted in 43%. 
 
Several single agents and drug combinations have been evaluated in a limited 
number of patients with variable results. The most active chemotherapy  
regimen appears to be the combination of cyclophosphamide, vincristine, and 
dacarbazine (CVD). CVD has been shown to produce partial remissions of  
moderate duration in symptomatic patients.  Analysis of 23 patients treated 
with CVD showed 61% had objective evidence of tumor regression and 74% had 
evidence of biochemical response.  In addition, improved control of 
hypertension, reduced need for antihypertensive medications, and improvement 
in overall performance status was observed.  Since hypertensive episodes 
have been reported following chemotherapy, patients need to be prepared with 
adrenergic blockers prior to treatment.  There is no evidence that 
chemotherapy contributes to improved patient survival.  Chemotherapy should 
be used only for palliation in symptomatic patients. 
 
 



Treatment options: 
 
Sites of metastatic disease most commonly observed include lymph nodes, 
bones, liver, and lungs.  Liver involvement may be the result of direct 
extension from right-sided primary tumors.  Biochemical confirmation of 
recurrence and localization of metastatic lesions with 131-I-meta- 
iodobenzylguanidine (I-131 MIBG) scans can confirm the presence of 
metastasis.  Aggressive surgical resection of accessible recurrent disease 
or metastases that will render the patient free of gross disease with the 
potential for normal biochemical determinations should be attempted.  If 
successful, long-term survival may be achieved, however, careful monitoring 
for recurrent disease will be necessary indefinitely. 
 
There is no evidence that partial surgical debulking of tumor results in 
improved survival or reduction in symptoms.  Surgical intervention or 
radiotherapy may be indicated for palliation of local complications due to 
metastatic disease.  Long-term medical management of symptoms using 
adrenergic blockade and catecholamine synthesis inhibition is indicated and 
will prevent catastrophic complications from chronic and extreme 
catecholamine excess. 
 
Several single agents and drug combinations have been used in a limited 
number of patients with variable results., The most active chemotherapy  
regimen appears to be the combination of cyclophosphamide, vincristine, and 
dacarbazine (CVD). CVD has been shown to produce partial remissions of  
moderate duration in symptomatic patients.  Analysis of 23 patients treated 
with CVD showed that 61% had objective evidence of tumor regression and 74% 
had evidence of biochemical response.  In addition, improved control of 
hypertension, reduced need for antihypertensive medications, and improvement 
in overall performance status was observed.  Since hypertensive episodes 
have been reported following chemotherapy, patients need to be prepared with 
adrenergic blockers prior to treatment.  There is no evidence that 
chemotherapy prolongs the survival of patients with metastatic disease. 
Chemotherapy should be used only for palliation in symptomatic 
patients. 
 
External radiotherapy can achieve palliation of painful bone metastases. 
Treatment with targeted radiotherapy using I-131 MIBG has met with limited 
success.  In approximately 35% of patients screened, the tumor has 
sufficient uptake of the radioisotope to allow for a therapeutic dose. 
Of 28 patients who were shown to have sufficient uptake of I-131 MIBG, 
objective partial responses were observed in 29% and biochemical improvement 
was noted in 43%. 
 
 
 



Treatment options: 
To detect recurrent tumor, asymptomatic patients should undergo frequent 
clinical and biochemical assessments following their initial surgical 
resection.  The median time for recurrence of malignant pheochromocytoma 
following initial resection is approximately 6 years and may be as long as 
20 years.  The natural history of recurrent pheochromocytoma is variable. 
Some patients experience an indolent course following recurrence with or 
without additional treatment.  Review of clinical series of patients with 
recurrent pheochromocytoma shows that 5-year survival rates are 32%-60%. 
However, most patients develop morbidity from the local and biochemical 
effects of recurrent tumor and will require palliative treatment. 
 
Aggressive surgical resection of accessible recurrent disease or metastases 
that will render the patient free of gross disease with the potential for 
normal biochemical determinations should be attempted.  If successful, 
long-term survival may be achieved, however, careful monitoring for other 
sites of recurrent disease will be necessary indefinitely. Surgical  
debulking of malignant tumor that cannot be completely excised carries an 
operative risk without proven benefit, and is generally not recommended. 
However, surgery or radiotherapy may be indicated for palliation of local 
complications due to recurrent disease.  Long-term medical management of 
symptoms using adrenergic blockade and catecholamine synthesis inhibition is 
indicated and will prevent catastrophic complications from chronic and 
extreme catecholamine excess. 
 
External radiotherapy can achieve palliation of painful bone metastases. 
Treatment with targeted radiotherapy using 131 I-meta-iodobenzylguanidine 
(I-131 MIBG) has met with limited success.  In approximately 35% of patients 
screened, the tumor has sufficient uptake of the radioisotope to allow for a 
therapeutic dose.  In a group of 28 patients shown to have sufficient  
uptake of I-131 MIBG, objective partial responses were observed in 29% and 
biochemical improvement was noted in 43%. 
 
Several single agents and drug combinations have been evaluated in a limited 
number of patients with variable results. The most active chemotherapy  
regimen appears to be the combination of cyclophosphamide, vincristine, and 
dacarbazine (CVD). CVD has been shown to produce partial remissions of  
moderate duration in symptomatic patients.  Analysis of 23 patients treated 
with CVD showed that 61% had objective evidence of tumor regression, and 74% 
had evidence of biochemical response.  In addition, improved control of 
hypertension, reduced need for antihypertensive medications, and improvement 
in overall performance status was observed.  Since hypertensive episodes 
have been reported following chemotherapy, patients need to be prepared with 
adrenergic blockers.  There is no evidence that chemotherapy contributes to 
improved patient survival.  Chemotherapy should be used only for palliation 
in symptomatic patients. 


