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Abstract
Malignant pheochromocytoma accounts for approxi-
mately 10% of pheochromocytoma cases. The main 
site of distant metastasis is the liver. Hypertensive crisis 
due to catecholamine oversecretion is potentially fatal. 
We present a case of malignant pheochromocytoma 
with multiple liver metastases. A 60-year-old female 
with repeated hypertensive episodes was diagnosed 
with malignant pheochromocytoma. She underwent a 
left adrenalectomy and partial hepatectomy with re-
section of segment 6. Catecholamine levels remained 
high after surgery and she received repeated cycles 
of chemotherapy. Four months after surgery, multiple 
liver metastases were detected. In spite of ongoing 
chemotherapy, catecholamine levels eventually became 
uncontrollable. Serum and urine noradrenaline and 

vanillylmandelic acid levels increased, but adrenaline 
and dopamine levels stayed within the normal range. 
Preoperative liver imaging revealed multiple metastases 
in all segments except segment 4. Percutaneous tran-
shepatic portal vein embolization (PTPE) of the right 
and lateral branches of the portal vein was performed. 
The functional liver volume of segment 4 increased 
after PTPE. Right hepatectomy, lateral segmentectomy 
and partial resection of segment 1 were performed 10 
mo after the initial surgery. Intraoperative ultrasonog-
raphy detected two small tumors in segment 4, which 
were treated with intraoperative microwave coagulation 
therapy. Noradrenaline levels normalized immediately 
after the second hepatectomy. As there was increased 
telomerase activity in the resected specimen, she re-
ceived adjuvant chemotherapy. She remained in good 
health for 2 years. However, further metastases eventu-
ally occurred and she subsequently died due to a brain 
hemorrhage. Hepatectomy may be a therapeutic option 
for reduction of tumor mass in pheochromocytoma with 
liver metastases.

© 2013 Baishideng Publishing Group Co., Limited. All rights 
reserved.
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INTRODUCTION
Pheochromocytoma is an endocrine tumor. Malignant 
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pheochromocytoma is diagnosed if  a distant metastasis 
is detected, which occurs in approximately 10% of  cases. 
Hence, pheochromocytoma is commonly called a “10% 
disease”. Hypertension due to the oversecretion of  cat-
echolamines may be fatal[1,2]. The main site of  distant me-
tastasis is the liver. We present a case of  malignant pheo-
chromocytoma treated by hepatectomy to reduce tumor 
mass. To our knowledge, this is the first case of  aggres-
sive hepatectomy for liver metastases requiring preopera-
tive percutaneous transhepatic portal vein embolization 
(PTPE).

CASE REPORT
A 60-year-old female with repeated hypertensive episodes 

was diagnosed with malignant pheochromocytoma. She 
underwent a left adrenalectomy and partial hepatectomy 
with resection of  segment 6. Since her catecholamine 
levels stayed high after surgery, she received repeated 
cycles of  chemotherapy (5-FU, cisplatin and epirubicin, 
followed by cyclophosphamide, vincristine and dacar-
bazine) (Figure 1). Four months later, multiple liver 
metastases were detected (Figure 2). Even with ongoing 
cycles of  chemotherapy (cyclophosphamide, vincristine 
and dacarbazine), catecholamine levels eventually be-
came uncontrollable. She was admitted to our institution 
for surgical therapy. Angio-computed tomography and 
magnetic resonance imaging findings were consistent 
with liver metastases, with the tumors showing uptake 
on meta-iodobenzylguanidine scintigraphy. Serum and 
urine levels of  noradrenaline and vanillylmandelic acid 
increased, but adrenaline and dopamine levels stayed 
within the normal range. As preoperative imaging studies 
revealed multiple metastases in all liver segments except 
segment 4, PTPE of  the right and lateral branches of  the 
portal vein was performed. The functional liver volume 
of  segment 4 increased after PTPE (Figure 3). She un-
derwent a right hepatectomy with lateral segmentectomy 
and partial resection of  segment 1 (Spiegel lobe) at 10 
mo after her initial surgery (Figure 4A). Intraoperative 
ultrasonography detected two small nodules in segment 
4, which were treated with intraoperative microwave 
coagulation therapy (Figure 4B). Intraoperative exami-
nation did not detect tumor in the right adrenal gland. 
Histopathological examination of  the surgical specimens 
was consistent with pheochromocytoma (Figure 5A). 
The patient’s noradrenaline level normalized immediately 
after the second operation. Telomerase activity in the 
resected tumor, measured by a modified telomeric repeat 
amplification protocol, was clearly elevated (Figure 5B). 
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Figure 1  Serum catecholamine 
levels before and after treat-
ments. Serum catecholamine 
levels are shown in relation to 
surgery, chemotherapy and pre-
operative percutaneous transhe-
patic portal vein embolization. The 
shaded area represents the normal 
range (100-450 pg/mL). PTPE: 
Percutaneous transhepatic portal.

Figure 2  Angio-computed tomography findings. Preoperative image study 
revealed multiple liver metastases (white arrows) except for segment 4. She 
underwent the partial hepatectomy of segment 6 at initial surgery (white dotted 
circle).



She received adjuvant chemotherapy (5-FU, cisplatin and 
epirubicin) and was able to return to her normal physical 
and social activities. She remained in good health for 2 

years after the second operation. However, she eventu-
ally developed further distant metastases. The metastatic 
tumors enlarged and catecholamine levels increased in 
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Figure 3  Changes in functional hepatic volume after percutaneous transhepatic portal vein embolization. The angio-computed tomography findings (A), 
technetium-99m diethylenetriamine pentaacetic acid galactosyl human serum albumin scintigraphy for asialoglycoprotein receptor (B) and the functional hepatic vol-
ume (C) were shown in each lobe/segment before and after percutaneous transhepatic portal vein embolization. Functional hepatic volume of each lobe/segment was 
calculated as a percentage of whole liver volume. PTPE: Percutaneous transhepatic portal.
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port documented that the expression of  telomerase activ-
ity clearly suggests malignant behavior of  the component 
cells[3]. We speculate that analysis of  telomerase activity 
in the biopsy or resected specimens may predict the dis-
ease course and may be useful for deciding therapeutic 
strategies, including surgical procedures and postopera-
tive therapy. We understand that liver metastasis should 
be considered as the systemic disease. We speculate that 
more aggressive adjuvant chemotherapy will be required 
in cases with increased telomerase activity, even in the 
pheochromocytoma without distant metastasis.

Pheochromocytoma may lead to a fatal hypertensive 
crisis during anesthesia and other stresses[5]. Surgery to 
resect tumors can cause unexpected oversecretion of  cat-
echolamines and severely raise systolic blood pressure[2,5,6], 
and it is important to try to avoid such hypertension. In 
our institution, the drainage vein (i.e., the adrenal vein) is 
ligated as soon as possible during surgery, followed by li-
gation of  the adrenal artery. We suggest that this isolation 
technique is useful for the prevention of  hypertension 
and in this case, systolic blood pressure stayed less than 
200 mmHg.

Close follow-up is crucial for adequate induction of  
additional therapies after surgery[2,3]. In our institution, 
catecholamine levels are checked monthly and image 
studies are scheduled every three months. In this case, we 
followed this patient more closely, based on the expres-
sion of  telomerase activity. Malignant potential based on 
the expression of  telomerase activity may be informative 
for the follow-up schedule in each case.

The fatal manifestation of  pheochromocytoma is hy-
pertension due to the oversecretion of  catecholamines[1,2]. 
Current therapies for pheochromocytoma and close long-
term follow-up can result in good survival rates[6-8], even 
although patients with recurrence eventually die due to 
hypertensive crisis. The liver is the most common site of  
pheochromocytoma metastasis. Safe techniques for ex-
tended hepatectomy and preoperative PTPE are well es-
tablished. Hepatectomy is a therapeutic option for reduc-
tion of  tumor mass in patients with liver metastases, even 
if  preoperative PTPE is required for postoperative safety, 
and may prolong survival or the symptom-free period.
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Figure 4  Intraoperative findings. A: She un-
derwent right hepatectomy with lateral segmen-
tectomy and partial resection of segment 1. B: 
Intraoperative ultrasonography detected two small 
nodules in segment 4, which were treated with 
intraoperative microwave coagulation therapy.
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Figure 5  Histopathological finding and telomerase activity in the resected 
tumor. A: Histopathological examination of the surgical specimens was consis-
tent with pheochromocytoma; B: Real-time polymerase chain reaction clearly 
revealed increased telomerase activity (arrow) in the resected tumor tissue 
compared with liver tissue.
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