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ABSTRACT 
 

Introduction: 35% of pheochromocytomas are malignant and generally have a poor 
prognosis.Visceral metastases are associated with shorter survival. Treatments for advanced 
pheochromocytomas are essentially palliative. Surgery is potentially curative; however, tumor 
extension limits the chance for a curative resection. 
Case Presentation: A 21-year-old women presented to our hospital with severe hypertension 
associated with Ménard's triad and heaviness of the left flank.The abdominal CT scan discovered a 
left adrenal mass with liver metastases. The diagnosis of pheochromocytoma was confirmed 
biochemically by the elevated catecholamine and metanephrine levels in the blood and urine. After 
preparation by the alpha-adrenergic blockade, she underwent left adrenalectomy and resection of 

Case Study  
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left liver metastases followed by right hepatectomy. A pathology examination was performed and 
the final report was a metastatic pheochromocytoma with negative margins. She was discharged 
on postoperative without complications, and no evidence of recurrence occurred 48 months 
postoperatively. 
Conclusion: complete resection of liver metastases from metastatic pheochromocytoma can 
improve survival and should also be considered in the event of predominant secreting symptoms. 
 

 
Keywords: Pheochromocytoma; liver metastases; complete resection. 
 

1. INTRODUCTION 
 

“Pheochromocytomas  is  rare neuroendocrine 
tumors that arise from the adrenal medulla 
especially from chromaffin cells” [1]. 35% of 
pheochromocytomas are malignant and 
generally have a poor prognosis [2]. “The most 
common sites of metastasisare the bone , lymph 
nodes, lungs , and liver . Visceral metastases are 
associated with shorter survival” [3].The majority 
of pheochromocytomas are sporadic tumors [4]. 
The genetic forms are seen in a third of cases 
and are often related to a Succinate 
dehydrogenase mutation [5]. Currently, 
treatments for advanced pheochromocytomas 
are essentially palliative. Surgery is potentially 
curative; however, tumor extension limits the 
chance of curative resection. 
 

We report the case of a young women with a 
metastatic pheochromocytoma to the liver with 
prolonged disease control through surgery of the 
primary tumor and metastasis. 
 

2. CASE PRESENTATION 
 

A 21-year-old woman presented to our hospital 
with severe hypertension with peaks paroxysmal 
at 260/140 mmHg   associated with Ménard’s 
triad (headaches, palpitations, sweating attacks) 
and heaviness of the left flank. 
 

A chest/abdomen CT discovered an irregular left 
hypodense adrenal mass enhanced with contrast 
(98 * 58 * 45 mm). This mass compressing the 
left kidney was in contact with the left renal artery 
and vein, the splenic vein, and the spleen without 
signs of an invasion. Also, the scanner revealed 
hypodense nodules in the liver suggestive of 
malignancy in segments II, V, VI, VII, VIII, and  I. 
 

The diagnosis of pheochromocytoma was 
confirmed biochemically by the elevated 
catecholamine and metanephrine levels in the 
blood [metanephrine 1.41 nmol/l   (nl< 0.36), 
normetanephrine> 32 nmol/l (nl< 0.71) and urine 

24 hours  Metanephrines 357 nmol/24h (nl< 
159)) Normetanephrines>4500 nmol/24h (nl< 
281). 
 
Metaiodobenzylguanidine Scintigraphy and 18F-
fluoro-2-deoxyglucose positron emission 
tomography/CT scan showed abnormal uptake in  
adrenal left  tumor ,  segments IV , VI and VII of 
the liver ,and in the hepatic dome  (Fig. 1 A and 
B). 
 
After evaluation by a multidisciplinary board, 
surgical treatment was indicated.  Prior to 
surgery, administering of an alpha-blocker, β 
blockers and calcium channel blockers was 
initiated for blood pressure control and increasing 
of circulating blood volumes. The left 
adrenalectomy with left liver metastasectomy 
were performed first. The right portal vein was 
ligated of increasing the future liver remnant 
volume as preparation for the planned right 
hepatectomy. 
 
Pathology examination revealed  
pheochromocytoma with malignant potential 
classified according to the pheochromocytoma of 
the adrenal gland scaled score (PASS) as 
4,confirmed by immunohistochemistry (positive in 
chromogranin A, S100 protein, Synaptophysin, 
mitotic index (2/20 )  .Liver metastases were also  
pathologically diagnosed as pheochromocytoma. 
Surgical margins were negative. She underwent 
a right hepatectomy at 4 months after her initial 
surgery. Again, histopathological examination of 
the surgical specimens was consistent with 
pheochromocytoma. 
 
She was discharged 30 days postoperatively 
without complications; there is no evidence of 
recurrence after 4 years of surveillance after the 
last surgery. At the time, the patient is completely 
asymptomatic, with negative CT scans and 
normal measurements of urinary and plasma 
fractionated metanephrines and catecholamines 
during follow- up. 
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A-Whole body  MIBG scintigraphy 
 

 
 

B-Abdomen MIBG scintigraphy 
 

 
 

Fig. 1. Iodine-123 MIBG scintigraphy findings showing abnormal uptake in left adrenal tumor 
and liver metastases 
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3. DISCUSSION 
 
“Pheochromocytomas are neoplasms of the 
chromaffin cells of the adrenal medulla in 80% to 
90% of cases. Ectopic /Extra-adrenal 
pheochromocytomas that derived from 
sympathetic and par-aortic sympathetic ganglia 
are called paragangliomas” [6]. 
Pheochromocytomas arise 0.1% hypertensive 
patients.The annuel incidence is estimated to be 
between 500 and 1600 in the United States [7]. 
The peak incidence of occurrence is between the 
third and fifth decades of life, but the mostly  
occur at a younger age and are more likely to be 
bilateral in family forms. 
 
The clinical presentation is variable and can be 
confused with other conditions having similar 
symptoms. Most of the symptoms are an effect of 
the overproduction of catecholamine.  These 
include the classic triad of headaches, 
palpitations, and profuse sweating; associated 
with hypertension and occasionally severe acute 
cardiovascular complications. The diagnosis is 
based on plasma or urines metanephrines 
measurements. Concomitant drugs should be 
reviewed before testing for those that interfere 
with plasma or blood catecholamines evaluation. 
Conventional and nuclear medicine imaging 
confirms the diagnosis. Computed Tomography 
(CT) scans (abdomen/pelvis) are recommended 
and most helpful for adrenal masses and 
paragangliomas. If metastatic or multifocal 
disease is suspected, other imaging procedures 
should be considered like abdominal/pelvic 
multiphasic CT or MRI scans, Somatostatin 
receptor based imaging (SSR), FDG-PET/CT 
scans, chest CT and metaiodobenzylguanidine 
(MIBG) scans.Ga-68 DOTATATE and other 
diverse radionuclide imaging techniques are 
available for the diagnosis, staging, and follow-up 
of pheochromocytoma. 
 
“There are no curative treatments for metastatic 
pheochromocytoma. In patients with metastatic 
disease with slow/moderate  disease progression 
and asymptomatic, watchful waiting is 
recommended. Radiotherapy is recommended 
with cytoreductive resection when  possible. 
Alternatively, radionuclide therapy is 
recommended if tumors are positive on MIBG 
scan, or on SSR-based imaging. High-specific-
activity iobenguane I-131 or other  Iodine-131-
MIBG offers multiple benefits, including reduction 
in antihypertension medication, clinical benefit 
and biochemical tumor marker responses with an 
acceptable safety profile” [8]. “It's the only FDA 

approved therapy to treat patients with 
inoperable locally advanced, or metastatic 
pheochromocytoma MIBG avid. Peptide receptor 
radionucleotide therapy (PRRT) with 177 Lu-
dotatate should be considered in patients with 
high SSR expressing pheochromocytoma given 
the benefit shown in terms of objective response 
rate and disease control rate” [9,10]. 
 
“Chemotherapy with cyclophosphamide, 
vincristine, and dacarbazine (CVD) appears to be 
effective for symptomatic or rapidly progressive 
malignant pheochromocytoma .This regimen led 
to an overall response of approximately 50%, 
including reduction in symptoms, 
antihypertensive medications, or tumor size” [11]. 
“Overall survival data are heterogeneous. The 
overall median survival varies from 3.7 to 6.4 
years depending on tumor response” [12].The 
major toxicities encountered were moderate 
reversible granulocytopenia, neurotoxicity. If 
there is a partial response or disease 
stabilization, maintenance chemotherapy by 
dacarbazine or temozolomide  may be 
considered. “All patients develop progressive and 
ultimately fatal disease” [11]. 
 
“Pheochromocytomasare highly vascularized 
tumors. Vascular endothelial growth factor 
(VEGF), a main angiogenic factor, has been 
shown to be upregulated in these tumors, which 
suggests that it could be a potential therapeutic 
target” [13].  Tyrosine kinase inhibitors such as 
sunitinib and cabozantinib seem to show 
potential activity in metastatic SDH or VHL 
mutated.Other molecular targeting therapies are 
under study. “Future Strategies are based on 
HIF2-α inhibitors, PARP inhibitors, SSTR2 
analogues, combination therapies with mTORC1 
inhibitors; immunotherapy, combination of 
radionuclide therapy, and radiosensitizers” [3]. 
 
Surgery is the only potentially curative treatment; 
however, tumor dissemination limits the chance 
for curative resection. Like colorectal liver 
metastases, surgical resection might be 
discussed for patients with resectable  
metastasis . Liver metastases have increasingly 
been operated on due to advances in imaging, 
surgical techniques, anaesthesia management, 
improved systemic therapy allowing better 
control of metastatic disease and fewer liver 
metastases thus enabling curative liver 
resections. In patients with liver metastases from 
non-colorectal non-endocrine carcinoma there is 
no consensus about optimal management and 
practices remain heterogeneous. Surgery may 
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be considered in patients with complete resection 
of metastasis and primary tumors are possible. A 
primary optimal evaluation by a multidisciplinary 
board including hepatic surgeons is required.  
 

“Surgical management of metastatic 
pheochromocytomas is currently controversial 
given their rarity. Considerable surgical 
difficulties may be encountered as a result of 
hypervascularity, adhesion to adjacent organs, 
and serious adrenergic events” [14]. In the 
literature, many cases of liver resection of 
metastases have been reported, but, usually, 
cases only included  metastatic relapses or multi-
metastatic tumors having benefited cytoreductive 
surgery [15-18].  Our patient is remarkable in that 
she has undergone successful resection of 
primary tumor and metastases involving liver, 
without having to resort to specific medical 
treatment for pheochromocytoma.To our 
knowledge, this is the first case of a metastatic 
pheochromocytoma with complete resection of 
all the affected tissues without adjuvant or 
preoperative therapy. 
 

4. CONCLUSION  
 

Complete resection of liver metastases from 
metastatic pheochromocytoma , can improve 
survival and should also be considered in the 
event of predominant secreting symptoms. Our 
experience thus suggests a potential role for 
surgery as more than merely a palliative 
treatment for carefully selected patients with 
resectable metastases. Much caution must 
however be exercised before extrapolating from 
experience with a single patient. 
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