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abstract

introduction: Peritoneal dissemination of hepatocellular 
carcinoma (HCC) is a rare presentation with an incidence 
of 2-6%.  The most common cause of peritoneal deposits 
is a ruptured HCC that results in tumor spillage into the 
peritoneal cavity. The overall incidence of spontaneous 
ruptures of HCC ranges from 5 to 15% and carries a high 
mortality rate of up to 50%. Other factors influencing 
peritoneal dissemination are the lymph node metastasis 
and the direct diaphragmatic invasion and there is no 
significant association with past history of FNAB, or 
percutaneous RFA or ethanol injection and lung or adrenal 
metastasis.

Clinical Study: We present our experience with 4 
patients with localized peritoneal metastases from HCC 
controlled and managed with cytoreductive surgery (CRS) 
and hyperthermic intraperitoneal chemotherapy (HIPEC). 
The mean peritoneal cancer index (PCI) was 10.2. In two 
cases there is a history of rupture at the onset of diagnosis 
and in one case dissemination of peritoneal cavity after 

FNB procedure. All patients after CRS and HIPEC received 
Sorafenib. 

results: In our study the mean time of onset of peritoneal 
metastasis was 13.5 months from initial operation 
and the mean survival was 30 months. Our results are 
comparable with other studies.

Conclusion: Peritoneal metastasis of hepatocellular 
carcinoma is rare and the benefit of systemic 
chemotherapy is poor and from Sorafenib is not well 
described. Surgical resection of extrahepatic HCC 
metastasis remains challenging. However several case 
reports and a few case series have provided that surgical 
resection of HCC peritoneal implants may benefit. We 
believe from our experience in well-selected patients 
with peritoneal metastasis from HCC, cytoreductive 
surgery with HIPEC and Sorafenib may prolong survival 
compared to systemic chemotherapy alone.
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introduction
Peritoneal dissemination of hepatocellular carcinoma 

(HCC) is a rare presentation of the disease with an 
incidence of 2% to 6%, detected during autopsy, 
laparotomy or laparoscopy (1). The most common cause of 
peritoneal deposits is a ruptured HCC that results in tumor 
spillage into the peritoneal cavity (2, 3).

The overall incidence of spontaneous ruptures of HCC 
ranges from 5 to 15% and carries a high mortality rate of 
up to 50% (4). On the other hand, the benefit of systemic 
chemotherapy is poor and the benefit from Sorafenib 
(Nexavar) is not well described in patients with peritoneal 
hepatocellular carcinoma. 

Case Presentation
In the current study we present our experience on 

four patients with localized peritoneal metastases from 
HCC managed with cytoreductive surgery (CRS) and 
hyperthermic intraperitoneal chemotherapy (HIPEC). In 
two cases there was a history of rupture at the onset of 
diagnosis and in one case there was dissemination of the 
peritoneal cavity after a FNB procedure. 

In the first case a 44-year-old woman was incidentally 
diagnosed with HCC rupture. The computed tomography 
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(CT) scan of the abdomen and the pelvis revealed 
hemoperitoneum and a 5cm mass in segment IV of the 
liver with central necrosis. Embolization was performed 
immediately and one week later the patient underwent 
a liver resection (segmentectomy). Eight months after 
the initial operation, the scheduled follow-up revealed 
a recurrence. The contrast-enhanced CT scans showed 
peritoneal carcinomatosis. As she had a good performance 
status and the peritoneal cancer index (PCI) appeared less 
than ten, the patient underwent cytoreductive surgery and 
HIPEC.

Intraoperative, peritoneal spread was confirmed. 
Focuses appeared on the great omentum and on the lesser 
curvature of the stomach. The masses were completely 
resected using limited peritonectomy procedures and 
HIPEC was performed using mitomycin C, 15mgr/m2 for 
60min perfusion time with a targeted intraperitoneal 
temperature of 42.5oC.

The second case was a 70-year-old woman with a 
past history of chronic hepatitis from hepatitis B virus 
(HBV), diagnosed with HCC, who underwent surgical 
resection of a ruptured tumor at the segment V of the liver. 
Histopathology revealed a moderately differentiated HCC 
with clear margins. Adjuvant Sorafenib was administered. 
An abdominal CT scan performed 14 months after surgery 
revealed a right sided lower abdominal mass that involved 
the right ovary. 

The patient underwent exploratory laparotomy and 
a metastatic mass involving the ileocecal region and 
the right ovary was discovered. Complete cytoreduction 
was performed that included right hemicolectomy, 
oophorectomy and omentectomy, along with HIPEC 

procedure in closed abdomen with mitomycin 15mgr/m2 
applied for 60 min. 

In the third case, a 39-year-old man who had a 
3 weeks history of jaundice, fever and anorexia was 
diagnosed with a large HCC. Imaging scans showed that 
the tumor occupied the right lobe (segments V, VI, VII, VIII) 
and diagnosis was confirmed with FNAB.  Embolization of 
the right portal vein and artery was performed and four 
weeks later a right lobectomy was performed. 

The histopathological report revealed a well 
differentiated HCC with clear margins. Adjuvant 
Sorafenib was administered. Sixteen months after the 
initial operation a large mass was revealed in the right 
parietal peritoneum and the right diaphragmatic region. 
A complete cytoreductive operation took place with 
extended peritonectomy followed by HIPEC procedure 
using mitomycin 15mgr/m2 and cisplatin 50mgr/m2 at 
42.5oC for 60 minutes, to remove all microscopic tumor 
deposits that were possibly involved.

In the fourth case, a 56-year-old woman with 
abdominal pain and fever was referred to our institution 
due to a possible recurrence. Two years prior to this visit 
the patient had undergone a curative operation for HCC 
secondary to chronic HBV infection. A CT scan revealed 
a large tumor in the pelvis. No other tumor deposits were 
observed. 

A cytoreductive surgery with abdominal and pelvic 
peritonectomy procedures were performed and HIPEC 
using mitomycin 15mgr/m2 and cisplatin 50mgr/m2 at 
42.5oC for 60 minutes was administered.

Table 1. Peritoneal metastases from Hepatocellular carcinoma. Patients characteristics



22

CRS and HIPEC in Hepatocellular carcinoma, John Spiliotis, et. al. 

results 
In the first case, the patient remained tumor-free for 

36 months under Sorafenib per OS. In the second case, 
six months after CRS and HIPEC, recurrence occurred 
under Sorafenib. Recurrence presented with multifocal 
intrahepatic HCC and multiple pulmonary nodules, 
resulting in the initiation of systemic chemotherapy with 
FOLFOX. The patient died 14 months after cytoreductive 
surgery and HIPEC (Table 1).

In the third case the patient remains alive, disease-
free and has been undergoing Sorafenib therapy for 18 
months after CRS and HIPEC. Finally in the fourth case 
the patient continues receiving adjuvant Sorafenib and 
remains alive 52 months after CRS and HIPEC, without 
evidence of recurrence (Table 1).

The authors believe that the loss of membranous 
β-catenin expression may be associated with peritoneal 
metastasis from HCC(5).  In our study all patients 
demonstrated metachronous peritoneal deposits without 
any evidence of other sites metastasis. The mean time of 
onset of peritoneal metastasis is 13.5 months from initial 
operation, the mean PCI 10.2 and the mean survival was 
30 months. Our results are comparable with the study of 
Tabrizian et al.  

After CRS and HIPEC, all patients received Sorafenib. 
There is evidence from some studies that Sorafenib works 
positively and increases overall survival in patients with 
peritoneal metastasis from HCC (6). 

discussion
Surgical resection of extrahepatic HCC metastasis 

remains challenging. It appears from the studies reported 
in the literature that long-term survival may be achieved 
by resecting the metastatic sites like the abdominal lymph 

nodes, the adrenal glands, the peritoneum and finally 
metastases from the lungs (7-9).

Over the past decade, cytoreductive surgery with 
HIPEC have altered the treatment of peritoneal metastasis 
from diverse visceral malignancies (10,11). The role of this 
approach in peritoneal HCC remains unknown. Also the 
benefit of Sorafenib, the only proven systemic therapy 
for metastatic HCC is not well described in patients with 
peritoneal dissemination of HCC (12-14). However several 
case reports and a few case series have provided data 
indicating that surgical resection of HCC peritoneal 
implants may benefit overall survival disease free (15-18).

Takemura et al in a retrospective analysis of patients 
who underwent resection of peritoneal implants over 
a 14 years period demonstrated that indications for 
surgery (Table 2) have limited number of implanted 
lesions, lesions found incidentally, absence of ascites and 
absence of intrahepatic lesion or controllable lesion. The 
3 year survival was 44% and 5 year survival was 39% (19).

Concerning the use of HIPEC there are limited 
data in the management of peritoneal metastases 
from HCC. Recently Tabrizian et al. presented a series 
of 14 patients with peritoneal HCC treated with CRS 
and HIPEC (7 patients) and only CRS (7 patients) and 
evaluated their clinicopathologic characteristics and 
outcomes (20). Operative treatment was directed from 
metachronous peritoneal disease (92.8%) of patients. 
Mean intraoperative PCI was 9.9 (+- 8.3) and complete 
cytoreduction (CC0-1) was achieved in all but one case. 
Median survival in HIPEC group was 43.8 months versus 
13.4 months in non-HIPEC group. 

One case from Bhagwandin et al with complete 
cytoreduction and HIPEC is alive and disease free for 40 
months after cytoreduction and HIPEC (21). The study of 
Matsakuma et al, demonstrated that the factors influencing 
the peritoneal dissemination are HCC rupture (p<0.01), 
lymph node metastasis (p<0.01) and direct diaphragmatic 
invasion (p<0.01) and there is no significant association 
with past history of FNAB, percutaneous RFA or ethanol 
injection and lung or adrenal metastasis. 

Conclusion
In conclusion, optimally selected patients with 

peritoneal metastasis from HCC, may benefit from a 
combination of cytoreductive surgery with HIPEC and 
Sorafenib with a prolong survival rate compared to 
systemic chemotherapy alone.

Table 2. factors influencing peritoneal dissemination of 
HCC (20)
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