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1. Introduction

Hepatocellular carcinoma (HCC) is rated as the sixth 
most common cancer and the third leading cause 
of cancer-related deaths worldwide (1). The widely 
accepted and recommended first-line curative treatments 
for HCC are liver resection (LR), liver transplantation 
(LT), and local ablation (e.g., radiofrequency ablation  
(RFA) and microwave ablation) (2). However, the 
recurrence rate after curative LR remains high. The 
curative treatment modalities for intrahepatic recurrent 
HCC include salvage liver transplantation (SLT), 
repeat hepatectomy (RH), and RFA (3). The surgeries 
recommended for postoperative intrahepatic recurrence 
include RH and SLT (4). However, the choice of surgery 
to treat intrahepatic recurrence of HCC needs to be 
further investigated. 
	 The current review covers recent studies dealing with 
surgery to treat postoperative intrahepatic recurrence of 
HCC.

2. Salvage liver transplantation and salvage living 
donor liver transplantation

Starzl et al. reported the first LT in 1963 (5).  Since then, 
improvements in surgical techniques and perioperative 
patient care for LT have resulted in LT becoming a 

common and routine surgery. A study by Mazzaferro et 
al. resulted in LT becoming a standard treatment for HCC 
(6). Over the past few years, salvage liver transplantation 
(SLT) has been recommended for treating recurrent HCC 
following primary LR to improve the survival rates of 
patients with HCC. SLT was initially proposed by Majno 
et al. (7) and involves the curative resection or ablation 
of the primary tumor, followed by transplantation in the 
event of recurrence.
	 With advances in surgical technology, SLT has 
become widespread because of its effectiveness (8,9). 
SLT is thought to be comparable to primary liver 
transplantation and is associated with a decent long-term 
survival rate (10). The long-term survival rate for SLT is 
superior compared to RH or other salvage therapies for 
HCC recurrence (11-13). 
	 The indications for SLT differ among studies, 
particularly with regard to the acceptable extent of 
recurrent HCC lesions (14-16). The definition of 
"transplantability criteria in SLT," referring to the standards 
identifying those patients who would get the maximum 
benefit from transplantation for HCC recurrence following 
hepatectomy, remains controversial (17). Most of the 
studies agree that the Milan criteria are suitable for 
deciding the transplantability criteria in SLT (18). 
	 The scarcity of cadaveric donors has prompted 
Eastern countries to opt for living donor liver 
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transplantation (LDLT) (19). Reports on salvage LDLT 
(sLDLT) for recurrent HCC are scarce. Yamashita et 
al. (20) reported 13 patients undergoing sLDLT for 
recurrence and concluded that in patients with grade B 
liver damage, sLDLT is superior to RH.

3. Repeat hepatectomy

Several treatment centers currently recommend RH as 
the first line of therapy for recurrent HCC because it is 
safe and has survival rates that are comparable to the 
first hepatectomy (21). Currently, there are no uniform 
guidelines on the indications for RH; however, according 
to the Japanese HCC guidelines, the basic principles are 
similar to those in primary cases (22).
	 A study by Nagasue et al. in 1986 was the first to 
report on the performance of RH for recurrent HCC in nine 
patients (23). That study indicated that RH is a possible 
and meaningful therapeutic approach for treating patients 
with recurrent HCC in the remnant liver. Later, several 
studies reported the technical feasibility of RH for treating 
intrahepatic HCC recurrence (24-27). Mise et al. (28) 
reported that  RH was successful even in patients who had 
had recurrence three or more times. However, the surgical 
procedure for repeat LR is challenging and is associated 
with complications. The more times that a hepatectomy is 
performed, the more challenging the resection becomes. 
	 Laparoscopic or robotic hepatectomy is being 
increasingly preferred as it is a minimally invasive 
method of treating HCC. Compared to open LR, 
minimally invasive liver surgery is associated with lesser 
intraoperative bleeding and a shorter hospital stay (29). RH 
is more feasible after laparoscopic resection because of the 
minimal adhesions (30). Therefore, the number of patients 
undergoing RH is expected to increase considering the 
increase in the number of patients with primary HCC 
undergoing minimally invasive hepatectomy.

	 Currently, there is no consensus on whether RH is 
superior to other methods used to treat recurrent HCC. 
The prognosis for RH compared to other treatments 
might not be valid due to selection bias. Patients for 
whom RH is not recommended might have poor liver 
function, or tumor recurrence might be too severe. 
Prospective randomized studies that prove the superiority 
of RH over other alternative treatments for recurrent 
HCC need to be conducted.

4. Comparative study of SLT and RH

Table 1 shows previous studies recommending SLT and 
RH for intrahepatic recurrent HCC (20,31-36). Most of 
the studies are from Eastern countries, where RH is a 
commonly performed procedure. The 5-year survival 
rates have been reported in most studies, and the 5-year 
survival rates for patients undergoing SLT or SLDLT 
(71–87%) are generally superior to those for patients 
undergoing RH (56–71%). Although the postoperative 
complication rate was not considered, SLT is considered 
to be the best treatment for intrahepatic recurrent HCC. 
Of course, one needs to understood that the condition 
of the patients in the two groups differs; that said, the 
disease-free survival associated with SLT is better even 
after propensity score matching (32,35,36). 
	 In conclusion, the current article conducted an 
overview of the reported surgeries for treatment of 
postoperative intrahepatic recurrence of HCC. Results 
indicated that SLT yields the best survival outcomes 
when the tumor conditions are reasonable and the donor 
pool is sufficient. RH is frequently performed as the 
second-best treatment option in Eastern countries and is 
associated with an acceptable survival outcome.
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Table 1. Summary of studies comparing salvage liver transplantation and repeat hepatectomy for treating hepatocellular 
carcinoma patients with postoperative intrahepatic recurrence

First author

Yamashita Y (20)

Ali MA (31)

Lim C (32)

Fang JZ (33)

Kim JM (34)

Yoon YI (35)

Yang L (36)

Year

2015

2016

2017

2020

2020

2022

2025

Abbreviations: SLT: salvage liver transplantation; SLDLT: salvage living donor liver transplantation; RH: repeat hepatectomy. 

Number of patients

n = 13
n = 146
n = 25
n = 31
n = 77
n = 314
n = 46
n = 78
n = 21
n = 45
n = 84
n = 163
n = 77
n = 401

Country/region

Japan

Taiwan

Japan and France

China

South Korea

South Korea

China

Type of treatment

SLDLT
RH
SLT
RH
SLT
RH
SLT
RH
SLDLT
RH
sLDLT
RH
SLT
RH

5-year survival
*3-year survival
** 5-year disease-specific survival

75%
61%
80%
60%
71%
71%
77%
56%
81%*
60%*
87%**
56%**
76%
58%
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Time of hepatocellular carcinoma recurrence after liver 
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factors for salvage liver transplantation. Liver Transpl. 
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