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ABSTRACT: Pheochromocytoma is a tumor arising from chromaffin cells located within the adrenal 

medulla and in the sympathetic ganglia. It is highly vascular tumor and secretes both epinephrine 

and norepinephrine. 10% of Pheochromocytoma is extra-adrenal which arise from chromaffin cells 

of sympathetic ganglia and can occur anywhere along the path of migration of ectodermal neural 

crest cells. These secrete norepinephrine exclusively and are more likely to be malignant. Majority of 

extra-adrenal pheochromocytoma are of functioning variety with secretion of hormones and 

presenting with symptoms of hypertension, sweating and weight loss. Here, we present a case of 

retroperitoneal, extra-adrenal pheochromocytoma of 15 × 12 cms size presenting as mass per 

abdomen without any other symptoms and with normal blood pressure, which was treated by 

excision of the tumor in-toto.  
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INTRODUCTION: Pheochromocytoma is a tumor of chromaffin cells, which secrete catecholamines, 

predominantly norepinephrine, as well as epinephrine, and rarely dopamine.1 Incidence is estimated 

to be approximately 1-2/100,000 per year.2 Symptoms (classic symptom triad of episodic 

headaches, tachycardia, and sweating) and signs, the most common of which is hypertension, are 

mostly due to excessive catecholamine levels. 10% of pheochromocytoma is extra-adrenal. Extra-

adrenal pheochromocytoma may arise in any portion of the paraganglion system, although they 

most commonly occur below the diaphragm.3 Most are located within the abdomen in association 

with the celiac, superior mesenteric, inferior mesenteric ganglia and Organ of Zuckerkandl. Extra-

adrenal pheochromocytoma usually weigh 20 to 40 g and are <5 cm in diameter.4 The diagnosis is 

most often confirmed by demonstrating increased catecholamine production, usually by 

measurement of urinary catecholamines and/or their metabolites. CT scanning is presently the 

imaging procedure of choice for localization and131I-MIBG scintigraphy has shown promising 

results.5 Complete surgical excision is the treatment of choice for primary extra-adrenal 

pheochromocytoma as well as recurrent or metastatic disease. Here we are presenting a case report 

of a large (15 × 12 cms), extra-adrenal, non-functioning, retroperitoneal pheochromocytoma 

presenting only as mass per abdomen which is an interesting and rare presentation. 

 

CASE REPORT: A 38 year old male patient presented to our surgical OPD with mass per abdomen in 

the left upper quadrant since 1 year which was first noticed by a local doctor. The mass was 

gradually increasing in size and he did not have any other symptoms. He was not a known 

hypertensive. On examination his vitals were normal with blood pressure of 130/80 mmHg. Per 

abdomen examination revealed a mass of 13 × 8 cms occupying the left hypochondrium, epigastrium 

http://en.wikipedia.org/wiki/Organ_of_Zuckerkandl
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and left lumbar region. Upper border of the mass was not palpable as it was extended underneath 

the left costal margin. The mass was oval in shape with smooth surface, firm consistency, not moving 

with respiration and no mobility. Examination of rest of the abdomen and other systems were 

normal. Patient was admitted for further investigations. His blood investigations were normal. USG 

abdomen showed solid lesion of 13 × 11 cms with cystic  areas, antero-medial to lower pole of left 

kidney and anterior to left psoas; possibly retroperitoneal sarcoma. CT abdomen showed 

heterogenous lesion of 15 × 12 × 10 cm, antero-inferior aspect of left kidney, partially encasing the 

left renal pedicle; retroperitoneal sarcoma. CT angiogram6 was performed which showed soft tissue 

mass  abutting antero-medial aspect of lower and mid poles of left kidney which was elevated and 

rotated; left renal artery and vein pushed cranially by the mass and the tumor deriving feeding 

arteries directly from abdominal aorta; soft tissue sarcoma. FNAC reported as malignant lesion. Thus 

with a diagnosis of retroperitoneal soft tissue sarcoma patient was taken up for laparotomy and on 

exploration a retroperitoneal solitary well encapsulated tumor of size 15 × 12 cm in front of left 

kidney & encasing left renal vessels, loosely adherent to surrounding structures was noted. Rest of 

the abdomen was normal. Tumor was dissected all around; feeding arteries ligated and tumor 

excised in-toto without any injury to surrounding vital structures. Intra-operative hemodynamics of 

the patient was stable throughout the procedure. Post-operative period was uneventful. 

Histopathology reported as Pheochromocytoma. VMA assay done on 9th post-operative day was 

within normal limits. Patient on 1 year follow-up since then is asymptomatic and without any signs 

of recurrence. 

 

DISCUSSION: Pheochromocytoma is a tumor of chromaffin cells, which secrete catecholamines, 

predominantly norepinephrine, as well as epinephrine, and rarely dopamine.1 Incidence is estimated 

to be approximately 1-2/100,000 per year.2 The majority of pheochromocytoma are sporadic, 

however recent studies suggest that up to 25% of cases are hereditary.7 About 10% of 

pheochromocytoma are malignant; this goes up to 33% in extra-adrenal pheochromocytoma. 

Symptoms (classic symptom triad of episodic headaches, tachycardia, and sweating) and signs, the 

most common of which is hypertension, are mostly due to excessive catecholamine levels. 10% are 

bilateral. Solitary lesions inexplicably favor the right side. Although pheochromocytoma may grow to 

large size (>3 kg), most weigh <100 g and are <10 cm in diameter. Pheochromocytoma is highly 

vascular. 

Extra-adrenal pheochromocytoma may arise in any portion of the paraganglion system, 

although they most commonly occur below the diaphragm. Most are located within the abdomen in 

association with the celiac, superior mesenteric, inferior mesenteric ganglia and Organ of 

Zuckerkandl. Although the traditional teaching has been that 10% of all pheochromocytoma are at 

extra-adrenal sites, this may be an underestimation. Extra-adrenal pheochromocytoma probably 

represents at least 15% of adult and 30% of childhood pheochromocytomas.8 It most commonly 

occurs in the 2nd and 3rd decade of life with a slight male preponderance. This is in contrast to 

adrenal pheochromocytoma, which typically are diagnosed in the 4th and 5th decades with a slight 

propensity for women.3 The collection of paraganglia located anterolaterally to the distal abdominal 

aorta between the origin of the inferior mesenteric artery and the aortic bifurcation is called the 

organ of Zuckerkandl. These paraganglia are accessory tissues of the autonomic nervous system and 

function as the dominant source of catecholamine production in the fetus until they regress after age 

http://en.wikipedia.org/wiki/Organ_of_Zuckerkandl
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3 years. Failure of involution of chromaffin tissue leads to the development of paragangliomas at 

these sites. Eighty-five percent of extra-adrenal pheochromocytoma is located in the 

retroperitoneum, usually arising from the organ of Zuckerkandl. Less common sites reported include 

the bladder, thorax, neck, and pelvis.9 Additionally, extra-adrenal pheochromocytoma tend to 

demonstrate multicentricity in 15% to 24% of cases. 

A classification system for extra-adrenal pheochromocytoma proposed by Glenner and 

Grimley10 in 1974 divided the tumors into four groups based on location: branchiomeric, intravagal, 

aortico sympathetic, and visceroautonomic. The branchiomeric and intravagal tumors occur in the 

head and neck, are rarely functional, and generally stain negative for chromaffin. The aortico 

sympathetic group is found along the length of the aorta, between the renal arteries, around the iliac 

bifurcation, and includes the organ of Zuckerkandl. The visceroautonomic division occurs in 

association with blood vessels or visceral organs like the bladder. The latter two groups tend to be 

functional and usually are chromaffin positive. 

Extra-adrenal pheochromocytoma usually weigh 20 to 40 g and are <5 cm in diameter. 

Although extra-adrenal pheochromocytoma can be nonfunctional, the majority of extra-adrenal 

pheochromocytoma occurring below the diaphragm is functional with the symptoms related to the 

excessive secretion of catecholamines, namely norepinephrine. Functional tumors tend to be smaller 

when detected because of the symptoms it is capable of producing as opposed to nonfunctional 

tumors, which can be larger when diagnosed.11, 12 Symptoms from extra-adrenal pheochromocytoma 

may also result from tumor compression of adjacent structures.13-16 Also, extra-adrenal 

pheochromocytoma located near the renal hilum have been found to cause renal artery stenosis in 

75% of cases. Because of the variety of clinical manifestations and nonspecific physical findings, the 

diagnosis of a pheochromocytoma, and especially those located outside of the adrenal, requires a 

particularly high index of suspicion. The diagnosis of a malignant extra-adrenal pheochromocytoma 

is commonly made on the basis of recurrence and the development of metastasis to lymph nodes or 

to other organs. Some authors include local invasion as a feature of malignancy as well. One review 

suggests that 41% of extra-adrenal pheochromocytoma arising from the organ of Zuckerkandl were 

malignant based on criteria of metastases and local invasion. However, specific histological features 

help to differentiate adrenal pheochromocytoma with a potential for biologically aggressive 

behavior from those that behave in a benign fashion. Among the features that suggest a malignant 

course are large tumor size (>5 cms) and an abnormal DNA ploidy pattern (aneuploidy, 

tetraploidy).17, 18 Common metastatic sites include bone, liver, and lymph nodes. 

The diagnosis is most often confirmed by demonstrating increased catecholamine 

production, usually by measurement of urinary catecholamines and/or their metabolites. CT 

scanning is presently the imaging procedure of choice for localization.19 Imaging studies to evaluate 

for extra-adrenal pheochromocytoma include CT, MRI, and (131) I-labeled 

metaiodobenzylguanidine scintigraphy.4,20,21 Preoperative pharmacologic preparation, attentive 

intraoperative monitoring, and aggressive surgical therapy have important roles in achieving 

successful outcomes.8 Recent reports suggest that a laparoscopic approach, along with 

intraoperative ultrasound, can safely remove these tumors. Surgical resection of the tumor is the 

treatment of first choice, either by open laparotomy or laparoscopy.22-28 Given the complexity 

of perioperative management, and the potential for catastrophic intra and postoperative 

complications, such surgery should be performed only at centers experienced in the management of 

http://en.wikipedia.org/wiki/Segmental_resection
http://en.wikipedia.org/wiki/Laparotomy
http://en.wikipedia.org/wiki/Perioperative


CASE REPORT 

Journal of Evolution of Medical and Dental Sciences/ Volume 2/ Issue 32/ August 12, 2013   Page 6114 
 

this disorder. In addition to the surgical expertise that such centers can provide, they should also 

have the necessary endocrine and anesthesia resources.  Complete surgical excision is the treatment 

of choice for primary extra-adrenal pheochromocytoma as well as recurrent or metastatic disease. 

Extra-adrenal pheochromocytoma is more likely to recur and to metastasize than their adrenal 

counterparts, making lifelong follow-up with annual determinations of catecholamine production 

essential. Chemotherapy and radiotherapy have not shown good response rate in extra-adrenal 

pheochromocytoma but have a role in adrenal phaeochromocytomas.8 

Our case was an adult male presenting as mass per abdomen only and being diagnosed pre-

operatively as retroperitoneal sarcoma because of absence of characteristic symptoms of functional 

pheochromocytoma and lack of characteristic cells on FNAC. There was no metastasis on 

preoperative imaging and even on laparotomy; it was a well encapsulated tumor without any local 

invasion. Literature review5, 18 suggests that extra-adrenal pheochromocytoma > 5cms are usually of 

functional type and also having more chances of being malignant. But in our case, though the size of 

the tumor was 15 × 12 cms, it was non-functional and benign in nature, making it an interesting 

case. 

 

CONCLUSION: In conclusion, diagnosis of non-functional, extra-adrenal pheochromocytoma 

requires high degree of suspicion, even more if it is in retroperitoneal plane, as it can mimic 

retroperitoneal sarcoma. A good pre-operative imaging investigation to look for extent and distant 

metastasis will be of good help in planning for surgical excision. A thorough work-up for functional 

aspect of pheochromocytoma is must for adequate preparation of patient for surgery and to manage 

the patient well both intra and post-operatively. And finally, surgical excision is the best treatment 

option for extra-adrenal pheochromocytoma. 
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PHOTOGRAPHS: 

 
Fig. 1:  CT scan picture showing heterogenous mass lesion, antero-inferior aspect of left kidney. 

 

 
Fig. 2  CT angiogram showing soft tissue mass  abutting antero-medial aspect of lower and mid poles 

of left kidney which was elevated and rotated; left renal artery and vein pushed cranially by the 

mass and feeding arteries to the mass coming from abdominal aorta. 

 

 
Fig. 3: CT angiogram colour photograph showing mass abutting the left kidney and its feeding 

artery. 
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Fig. 4 FNAC reported as malignant lesion 

 

 

 
Fig. 5 Intra-operative photograph showing the dissection of encapsulated tumor by ligating the 

feeding artery. 

 

 
Fig. 6 Intra-operative photograph showing ligation of feeding artery to the tumor 
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Fig. 7 Photograph of specimen of encapsulated tumor excised in-toto 

 

 
Fig. 8 Histopathological slide reported as Pheochromocytoma 
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