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Abstract
Spontaneous rupture of hepatocellular carcinoma (HCC) 
is a life-threatening complication and its prognosis 
is significantly poor because of the high recurrence 
rate after initial hepatectomy. Resection of isolated 
extrahepatic metastasis of HCC has been advocated to 
obtain a possibility of long-term survival. However, it is a 
challenge for clinicians to detect implantation metastasis 
of spontaneously ruptured HCC. Accurate re-staging 
plays the most important role in making a decision on 
isolated metastasis resection. 18F-fluorodeoxyglucose 
(18F-FDG) positron emission tomography/computed 
tomography (PET/CT) is useful in detecting intra-
abdominal implantation metastasis from a variety 
of malignancies and shows superior accuracy to 
conventional imaging modalities in determining the 
location of metastasis. We present one patient with a 
new isolated pelvic implantation metastasis detected by 
18F-FDG PET/CT and pathologically confirmed by PET/
CT-guided percutaneous biopsy, who had a history of 
resection of spontaneously ruptured HCC two years ago. 
The patient’s condition was stable at the 6-mo follow-up 
after resection of the isolated pelvic metastasis.
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Core tip: Spontaneous rupture of hepatocellular 
carcinoma is a life-threatening complication and its 
prognosis is significantly poor. It is a challenge for 
clinicians to detect implantation metastasis. Accurate 
re-staging plays the most important role in making 
a decision on isolated metastasis resection.18F-
fluorodeoxyglucose positron emission tomography/
computed tomography is useful in detecting intra-
abdominal implantation metastasis from a variety 
of malignancies and shows superior accuracy to 
conventional imaging modalities in determining the 
location of metastasis.
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INTRODUCTION
Spontaneous rupture is a fatal complication seen in 
3%-15% of all patients with hepatocellular carcinoma 
(HCC) and has a high mortality rate[1-3]. Currently, 
there is no consensus about the best treatment for 
spontaneously ruptured HCC. Low-risk curative hepatic 
resection may be the best treatment option for Child-
Pugh A-B patients with spontaneously ruptured HCC. 
Small tumor length and number, and early Barcelona 
Clinic Liver Cancer (BCLC) stage are the most crucial 
predictors associated with satisfactory overall survival. 
However, resection of isolated extrahepatic metastasis 
of HCC has been advocated to obtain a possibility 
of long-term survival. Intra-abdominal implantation 
metastasis can be seen anywhere in the abdominal/
pelvic cavity. Therefore, it is logical that whole body 
18F-fluorodeoxyglucose (18F-FDG) positron emission 
tomography/computed tomography (PET/CT) should 
be a tool for monitoring recurrence of HCC rupture. 
We present here a patient with spontaneously rup-
tured HCC resected two years ago and a new pelvic 
metastasis recently identified by 18F-FDG PET/CT. Pelvic 
implantation metastasis of spontaneously ruptured 
HCC was confirmed by PET/CT guided percutaneous 
biopsy. A relatively good prognosis was achieved in this 
patient after surgical resection of the isolated pelvic 
implantation metastasis. 

CASE REPORT
Two years ago, a 38-year-old man with a family 
history of HCC was referred to our hospital after an 
episode of sudden upper abdominal pain. Laboratory 
examination revealed that he was a hepatitis B virus 
(HBV) carrier and his alpha-fetoprotein (AFP) level 
was more than 1000 ng/mL. Contrast-enhanced CT 
showed multiple nodules in the right lobe of the liver 
(Figure 1) and segments V-VI-VII hepatectomy was 
performed in October 2013. Histology showed an HCC 
(Edmondson-Steiner grade III) with a diameter of 
12.0 cm and early cirrhosis. No microscopic vascular 
invasion was found. After partial liver resection, his 
AFP level returned to normal. During 25 mo of follow-
up, contrast-enhanced magnetic resonance imaging 
(MRI) every 3 mo did not reveal any evidence of 
intrahepatic recurrence or extrahepatic metastasis; 
however, his AFP level gradually increased to 418.18 
ng/mL. To find out the reason for the AFP increase, 
the patient was referred to our center for a whole body 
18F-FDGPET/CT examination. 18F-FDG PET/CT detected 
an isolated hypermetabolic lesion with a diameter of 
2.4 cm between the right side of the seminal vesicle 
and the rectum, which suggested a pelvic implantation 
metastasis. A PET/CT-guided percutaneous biopsy of 
the hypermetabolic lesion (Figure 2) was performed 
and confirmed a real pelvic implantation metastasis 
of the spontaneously ruptured HCC. After the isolated 
hypermetabolic metastasis was resected, his AFP 
level decreased to the accepted level. There was no 
recurrence or metastasis in the 6-mo follow-up period 
after resection of the isolated pelvic implantation 
metastasis.

DISCUSSION
Spontaneous rupture is one of the most serious 
complications of HCC, and its mortality rates 
range from 25% to 75%[4]. Early-stage elective 
hepatectomy is the first-choice treatment for patients 
with spontaneously ruptured HCC, with 1-, 3- and 
5-year overall survival rates being 85.4%, 63.2% and 
46.3%, respectively, compared with 66.3%, 23.4% 
and 10.1% in non-surgical patients[5]. The prognosis 
of spontaneously ruptured HCC has been reported 
to be poor, and most (30%-70%) of the patients 
died within 30 d after resection of the spontaneous 
ruptured HCC[6]. The patients with younger age, better 
liver function and earlier tumor stage after resection 
have a good prognosis[7]. In our case, the 38-year-old 
patient with good liver function underwent a curative 
hepatectomy and achieved a chance of long-term 
survival.

Intra-abdominal implantation metastasis is a sig-
nificantly unfavorable factor for long-term survival in 
patients with spontaneously ruptured HCC. HCC rupture 
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with intra-abdominal hemorrhage is accompanied 
with neoplastic cell implantation metastasis. Intra-
abdominal implantation metastases are divided into two 
types: isolated and diffuse. The isolated implantation 
metastasis of spontaneously ruptured HCC is suitable 
for curative surgical treatment while diffuse metastasis 

does not. Most reported cases of peritoneal metastases 
were documented months after HCC rupture[8]. Hung et 
al[9] and Yunoki et al[10] reported peritoneal metastasis 
in the omentum occurring one year after HCC rupture. 
Shirabe et al[11] reported a patient who had previously 
undergone hepatic resection for ruptured HCC but 
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Figure 1  Contrast-enhanced computed tomography performed two years ago demonstrated multiple nodules at the right lobe of the liver. A: Non-contrast-
enhanced computed tomography scan; B: Arterial phase; C: Portal phase; and D: Venous phase.
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Figure 2  Whole body positron emission tomography. A: An isolated hypermetabolic focus is located behind the bladder (black arrow); B: Non-enhanced CT 
detecting a median density lesion in the pelvic cavity (white arrow); C: Fused imaging of PET/CT  revealing a hypermetabolic lesion at the same position; D and E: 
PET/CT-guided biopsy confirmed HCC metastasis (black arrow).
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resection of spontaneously ruptured hepatocellular carcinoma (HCC).

Clinical diagnosis
It is highly suspected as recurrence after the resection of spontaneously 
ruptured HCC due to an AFP increase.

Differential diagnosis
Pelvic primary benign tumor, pelvic malignant tumor, and germ cell tumor.

Laboratory diagnosis
The AFP gradually increased from the normal level to 418.18 ng/mL.

Imaging diagnosis
18F-fluorodeoxyglucose (18F-FDG) positron emission tomography/computed 
tomography (PET/CT) detected an isolated hypermetabolic lesion with a 
diameter of 2.4 cm between the right side of the seminal vesicle and the 
rectum.

Pathological diagnosis
PET/CT-guided percutaneous biopsy of the hypermetabolic lesion was 
performed and confirmed pelvic implantation metastasis of the spontaneously 
ruptured HCC. 

Treatment
The isolated hypermetabolic metastasis in the pelvic cavity was excised for 
curative surgical treatment. 

Related reports
Pelvic implantation metastasis has not been reported, and it only was noted 
that metastases to the pouch of Douglas occurred in autopsy cases of HCC.

Term explanation
Spontaneously ruptured hepatocellular carcinoma has a poor prognosis, and 
resection of isolated extrahepatic metastasis of HCC has been advocated to 
obtain a possibility of long-term survival. 

Experiences and lessons
18F-FDG PET/CT is a useful metabolic imaging tool for monitoring recurrence 
of spontaneous ruptured HCC and its re-staging when AFP is increasing again 
after the resection of spontaneously ruptured HCC, especially for the isolated 
extrahepatic implantation metastasis.

Peer-review
Imaging supports the findings. It is well-documented, written and presented.
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