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Abstract 
Background: Treatment strategy for recurrent hepatocellular carcinoma 
(HCC) remains scantily defined. This study was aimed to establish a treat-
ment strategy to manage post-hepatectomy recurrent HCC and report the 
clinical outcomes. Methods: From January 2006 to December 2016, 556 con-
secutive patients who developed post-hepatectomy HCC recurrence were en-
rolled in the study. The patients were clinically stratified and treated accord-
ing to a strategy established by a multi-disciplinary team. Clinical data and 
survival times were collected prospectively and analyzed retrospectively. Re-
sults: According to the strategy, there were 298 (53.6%), 214 (38.5%), 32 
(5.7%) and 12 (2.2%) patients stratified into Early, Intermediate, Advanced 
and Terminal stages, respectively. In Early stage patients, 164 (55.0%) re-
ceived curative treatment in the form of repeat resection or local ablation, 134 
(45.0%) received transarterial chemoembolization (TACE), and the 1-, 3-, and 
5-year overall survival (OS) rates were 82.0%, 46.8% and 37.3%, respectively. In 
Intermediate stage patients, 207 (96.7%) received TACE, 7 (3.3%) radiotherapy, 
and the 1-, 3-, and 5-year OS rates were 73.2%, 31.8% and 15.9%, respectively. 
In Advanced stage patients, 22 patients received sorafenib, 10 radiotherapy, and 
the mean survival time (MST) was 25.1 ± 3.1 months. All the 12 patients in 
Terminal stage received the best supportive treatment, and the MST was 6.5 ± 
3.4 months. Clinical stages and duration of disease-free interval were inde-
pendent factors relating to overall survival. Conclusions: A treatment strate-
gy derived from the Barcelona Clinic Liver Cancer staging system, with some 
modifications, has been successfully established to manage post-hepatectomy 
recurrent HCC, and the clinical outcomes were commendable. 
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1. Introduction 

Despite continuous advances in the diagnosis and treatment of hepatocellular 
carcinoma (HCC), tumor recurrence after liver resection with curative-intent 
is still common [1]. Our previously reported tumor recurrence rate for HCC 
was 86.2% at 5 years after liver resection [2]. A study focusing on the treat-
ment of HCC recurrence and its related prognostic factors on long-term sur-
vival is becoming crucially important in the overall management of HCC pa-
tients. 

Of the many options which are available to treat recurrent HCC, including 
repeat resection (RR), local ablation therapy (LAT), transarterial chemoemboli-
zation (TACE), radiotherapy, targeted drug therapy, and salvage liver transplan-
tation (SLT), there are only a few reports which compared the effectiveness of 
these different treatment modalities [3] [4] [5] [6]. The treatment strategy for 
post-hepatectomy HCC recurrence remains poorly defined. The European As-
sociation for the Study of the Liver (EASL) guidelines recommend that treat-
ment should be based on the Barcelona Clinic Liver Cancer (BCLC) staging and 
treatment system [7]. 

However, recommendations based on the BCLC staging and treatment system 
in treating primary HCC may not be simply copied to treat post-hepatectomy 
recurrent HCC. Not only the recurrent tumor data, the patient’s present hepatic 
functional reserve and the basic characteristics, but also the surgical and patho-
logic profiles of the previously resected tumor need to be considered in the deci-
sion making process on the treatment of HCC recurrence [8]. Therefore, a mul-
ti-disciplinary team (MDT) approach is much more suitable for managing pa-
tients with recurrent HCC [9]. With the recommendation of the MDT, this 
study established a modified strategic algorithm derived from the BCLC staging 
system and presented the long-term survival outcomes of a large consecutive 
cohort of patients who developed post-hepatectomy recurrent HCC. 

2. Methods 
2.1. Patients 

Consecutive patients who underwent liver resection at the Eastern Hepatobiliary 
Surgery Hospital from January 2006 to December 2014 were followed-up regu-
larly after surgery. At each follow-up visit, a detailed history taking and physical 
examination were carried out. Serum alpha-fetoprotein (AFP), liver function 
tests and abdominal ultrasound were done once every 2 months, and con-
trast-enhanced computed tomography (CT) or magnetic resonance imaging 
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(MRI) was performed at least once every 6 months, or earlier when clinically in-
dicated. When extrahepatic recurrence was suspected, positron emission to-
mography-computed tomography (PET-CT) was conducted. HCC recurrence 
was diagnosed based on clinical and radiological findings using the same criteria 
as in diagnosing primary HCC, as recommended by EASL guidelines using im-
aging +/− tumor markers [7]. Once the diagnosis of recurrent HCC was made, 
patients were prospectively enrolled in the study. 

This study was approved by the Ethics Committee of the Eastern Hepatobiliary 
Hospital and it followed the standards of the Declaration of Helsinki. Informed 
consent was obtained from all patients for their data to be used for research. 

2.2. Clinical Classification of Post-Hepatectomy Recurrent HCC 

According to the MDT, patients with post-hepatectomy recurrent HCC were 
stratified into four stages (Early, Intermediate, Advanced and Terminal) (Figure 
1). The patients at Early stage were those who had the BCLC stage 0 and stage A 
recurrent tumors and without satellitosis or microvascular invasion (MVI) in the 
pathological findings obtained from the initial hepatectomy. Accordingly, the 
patients with satellitosis or MVI at the initial hepatectomy were classified into 
the Intermediate stage, together with those who had BCLC stage B recurrent 
tumors. Advanced stage and Terminal stage classification were equal to the 
BCLC stage C and stage D, respectively. 

2.3. Treatment Strategy for Post-Hepatectomy Recurrent HCC 

Patients with Early stage of recurrent HCC would be recommended to receive 
RR, LAT or TACE. Due to a donor shortage and financial issues, SLT was sel-
dom recommended for patients and thus not included in this study. RR was 
strongly recommended by the MDT to treat Early stage of recurrent HCC if 
technically feasible. However, the indications of the second surgery were very 
different from that of the first one and much stricter. Briefly, the extra condi-
tions that applied to the candidates for RR, in addition to BCLC criteria, were as 
follow: 1) without satellite lesions or MVI associated with the primary tumor; 2) 
up to 3 lesions in the relatively easily removed location in the liver and no one 
neighboring the primary operative area, especially if close to major intrahepatic 
tracts; 3) <3 segment resections involved in the first surgery. LAT was performed 
for patients with tumor size < 3 cm if technically feasible to puncture 
percutaneously. Those patients who were not suitable for RR or LAT would re-
ceive TACE. 

For patients with Intermediate stage of recurrent HCC, TACE was the first 
line treatment option, while very few patients would receive radiotherapy due to 
very poor arterial infusion of the tumors. For patients with Advanced stage of 
recurrent HCC, targeted therapy with sorafenib was the main choice, while those 
with solitary metastasis in the lung or bone would receive radiotherapy. Finally, 
patients fitting into the Terminal stage would receive only the best supportive 
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treatment (Figure 1). 
Open repeat hepatectomy was performed using the clamp-crushing method 

with inflow-blood-occlusion. LAT included radiofrequency ablation (RFA), mi-
crowave ablation (MWA) and percutaneous ethanol injection (PEI). TACE was 
performed by injection of chemotherapeutic agents using doxorubicin and 
cisplatin mixed with lipiodol followed by embolization of tumor feeding arteries 
with gelatin sponge particles. Stereotactic body radiation therapy (SBRT) was 
used for radiotherapy. 

2.4. Follow-Up 

All patients with HCC recurrence were followed-up in the outpatient clinic. 
Physical examination followed by liver function and tumor marker levels was 
routinely carried out once every month. CT/MRI or PET-CT was performed 
when clinically indicated. Further treatment was recommended by the MDT for 
tumor recurrence or for inadequate control of the initial recurrent disease. 

2.5. Statistical Analysis 

The analysis was performed using the SPSS 18 software program (Chicago, IL). 
Continuous variables were presented as mean ± standard deviation (SD) or medi-
an (range), and categorical variables as numbers (percentage). Overall survival 
(OS) was considered from the date of recurrence until the last available follow-up  

 

 
*at initial resection. HCC: hepatocellular carcinoma; MVI: microvascular invasion; PS: performance status; TACE: transarterial chemoemboliza-
tion; OS: overall survival; MST: mean survival time. 

Figure 1. Treatment strategy for post-hepatectomy recurrent HCC.  
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or death. Survival rates were analyzed using the Kaplan-Meier method, and 
group differences were compared using the log-rank test. Prognostic factors for 
overall survival were identified with the COX proportional hazards regression 
model. A P value < 0.05 was considered statistically significant. 

3. Results 
3.1. Patients 

On the closing date of 31 December 2016, 556 patients who were diagnosed to 
suffer from recurrent HCC were enrolled in the study. There were 448 males and 
108 females, with a mean age of 53.4 ± 11.7 years. The median time between ini-
tial HCC resection and recurrence was 8 (range 2 to 195) months. At the time 
when HCC recurrence was diagnosed, 516 (92.8%), 17 (3.1%) and 23 (4.1%) pa-
tients had developed intrahepatic, extrahepatic and both intrahepatic and 
extrahepatic recurrences respectively. Based on the clinical classification of our 
strategy, there were 298 (53.6%), 214 (38.5%), 32 (5.7%) and 12 (2.2%) patients 
belonging to the Early, Intermediate, Advanced and Terminal stages, respective-
ly. The clinical features of these 556 patients at the time of recurrence are shown 
in Table 1. 

3.2. Treatment of Recurrence 

Among the 556 patients with post-hepatectomy recurrent HCC, 341 (61.3%) pa-
tients received TACE, 90 (16.2%) RR, 74 (13.3%) LAT, 17 (3.1%) radiotherapy 
and 34 (6.1%) palliative treatment. 

In patients with Early stage recurrent HCC, 164 (55.0%) received curative 
treatment in the form of RR or LAT, while 134 (45.0%) received TACE. In pa-
tients with Intermediate stage recurrent HCC, 207 (96.7%) received TACE, and 
7 (3.3%) radiotherapy due to very poor arterial blood infusion of the tumors. In 
patients with Advanced stage recurrent HCC, sorafenib tablets were prescribed 
for 22 patients, and radiotherapy was given to 10 patients who had a solitary 
metastatic tumor in the lung or bone. All the 12 patients with Terminal stage 
disease received best supportive treatment. 

3.3. Survival Outcomes and Prognostic Factors 

After a median follow-up of 31 months (range: 10 - 176 months), 392 (70.5%) 
patients with post-hepatectomy recurrent HCC had died. The 1-, 3-, and 5-year 
OS rates of the entire cohort after recurrence were 72.2%, 34.3%, and 25.0%, re-
spectively. Table 2 summarizes the survival outcomes of patients in relation to 
variables. Especially, the 1-, 3-, and 5-year OS rates after recurrence for patients 
in the Early stage were 82.0%, 46.8% and 37.3%, respectively, whereas in the In-
termediate stage, they were 73.2%, 31.8% and 15.9%, respectively. The mean 
survival time after recurrence for patients in the Advanced and Terminal stages 
were 25.1 ± 3.1 months and 6.5 ± 3.4 months, respectively. Survival was related 
to the clinical stages (Figure 2). Patients who received curative treatments in the 
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form of RR and LAT achieved better survival outcomes compared with those 
who received TACE (P < 0.001). The survival outcomes between patients who 
received RR or LAT showed no significant difference (P = 0.848) (Figure 3). 

 
Table 1. Clinical features of the 556 patients with recurrent HCC. 

Variable N Percent (%) 

Age (ys) 53.4 ± 11.7 

<60 441 79.3 

≥60 115 20.7 

Sex   

Male 448 80.6 

Female 108 19.4 

Hepatitis etiology   

HBV 513 92.3 

HCV 2 0.3 

No 41 7.4 

Serum AFP level (ng/ml) 130.6 (0.7 - 339,567) 

<20 ng/ml 189 34.0 

≥20 ng/ml 367 66.0 

Liver function   

Child-pugh A 473 85.1 

Child-pugh B 68 12.2 

Child-pugh C 15 2.7 

Site of recurrence   

Intrahepatic 516 92.8 

Extrahepatic 17 3.1 

Intrahepatic and extrahepatic 23 4.1 

Tumor size (cm) 6.1 ± 10.5 

Tumor nodule   

Single 298 51.7 

Multiple 258 44.8 

Tumor thrombus   

Yes 40 6.9 

No 516 89.6 

Clinical stages   

Early stage 298 53.6 

Intermediate stage 214 38.5 

Advanced stage 32 5.7 

Terminal stage 12 2.2 

Disease-free interval (months) 8 (2 - 195) 

HCC: hepatocellular carcinoma; HBV: hepatitis B virus; HCV: hepatitis C virus; AFP: alpha-fetoprotein; 
BCLC: barcelona clinic liver cancer. 
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Table 2. Survival outcomes for recurrent HCC. 

Variable 
Mean survival  
time (months) 

1-year OS 3-year OS 5-year OS P value 

Site of recurrence     <0.001 

Intrahepatic 56.1 ± 3.3 73.4% 37.0% 27.2%  

Extrahepatic 24.2 ± 3.8 68.6% 20.6% 0  

Intrahepatic and extrahepatic 20.0 ± 4.4 57.1% 3.3% 0  

Tumor nodules     <0.001 

Single 72.3 ± 4.8 81.8% 46.5% 39.2%  

Mutiple 31.2 ± 2.9 61.3% 20.9% 10.1%  

Tumor thrombus     <0.001 

Yes 18.0 ± 4.7 40.0% 10.0% 5.0%  

No 55.6 ± 3.2 74.7% 36.3% 26.7%  

Clinical stages     <0.001 

Early stage 70.7 ± 4.7 82.0% 46.8% 37.3%  

Intermediate stage 42.8 ± 5.7 73.2% 31.8% 15.9%  

Advanced stage 25.1 ± 3.1 55.5% 14.2% 0  

Terminal stage 6.5 ± 3.4 10.0% 0 0  

Treatment strategies     <0.001 

RR 73.0 ± 8.1 94.0% 48.5% 38.4%  

LAT 83.1 ± 9.3 84.7% 52.0% 16.7%  

TACE 47.3 ± 3.6 67.3% 30.1% 21.2%  

Radiotherapy 27.0 ± 7.0 64.7% 11.8% 0  

Palliative treatment 11.3 ± 2.2 34.4% 3.1% 0  

Disease-free interval     <0.001 

≤1 year 37.9 ± 3.0 60.5% 23.9% 16.1%  

>1 years 73.6 ± 9.2 91.8% 52.9% 39.5%  

HCC: hepatocellular carcinoma; OS: overall survival; BCLC: Barcelona Clinic Liver Cancer; RR: repeat re-
section; LAT: local ablation therapy; TACE: transarterial chemoembolization. 

 
Six variables including site of recurrence, tumor nodules, tumor thrombus, 

treatment options, clinical stages and disease-free interval were selected on mul-
tivariate analysis using the Cox regression model, and the results showed that 
two independent factors relating to survival after recurrence were identified: 
early stages of recurrent HCC was associated with better survival (HR = 1.804, 
95%CI: 0.923 - 3.186, P = 0.018), while early HCC recurrence of ≤1 year pre-
dicted a poorer survival (HR = 0.610, 95%CI: 0.453 - 0.822, P = 0.001) (Table 3). 

4. Discussion 

The EASL recommends to reassess patients with HCC recurrence with the BCLC 
staging system and to retreat them accordingly [7], but no data is available to  
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HCC: hepatocellular carcinoma. 

Figure 2. Overall survival of patients with different clinical stages of post-hepatectomy 
recurrent HCC.  

 

 
TACE: transarterial chemoembolization; LAT: local ablation therapy; RR: repeat resection; HCC: 
hepatocellular carcinoma. 

Figure 3. Survival curves of patients with post-hepatectomy recurrent HCC undergoing 
different treatments.  
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Table 3. Prognostic factors of survival on multivariate analysis using the Cox regression 
model in patients with recurrent HCC. 

Variable HR 95% CI P value 

Site of recurrence (intrahepatic vs others) 1.306 0.685 - 2.487 0.715 

Tumor nodules (multiple vs single) 0.743 0.543 - 1.018 0.065 

Tumor thrombus (yes vs no) 0.748 0.488 - 1.148 0.184 

Treatment options (RR vs others) 1.183 0.837 - 1.671 0.075 

Clinical stages (early stage vs others) 1.804 0.923 - 3.186 0.018 

Disease-free interval (≤1 year vs >1 year) 0.610 0.453 - 0.822 0.001 

HCC: hepatocellular carcinoma; HR: hazard ratio; CI: confidence interval; RR: repeat resection; BCLC: 
barcelona clinic liver cancer. 

 
support this recommendation. Assessment of post-hepatectomy recurrent HCC, 
in contrast to that of primary HCC, should also focus on the histological features 
of the primary resected tumor and the potential impact of these histologic fea-
tures on the results of the treatment of recurrent disease [8]. Also, the impact of 
the previous surgery needs to be considered if local interventions such as RR and 
LAT are to be introduced. In our clinical center, we have accumulated extensive 
experience in managing patients with recurrent HCC. Since 2001, we have ap-
plied the MDT approach to treat recurrent HCC, and thereafter we established a 
strategy to manage patients with post-hepatectomy HCC in 2006. This strategy 
derived from the BCLC staging system but some modifications were made. Up 
to now, we have applied this strategy to manage our patients for more than 10 
years, and the long-term survival outcomes of patients after recurrence are 
commendable (Figure 1). 

In this study, as previously mentioned, patients with post-hepatectomy recur-
rent HCC were stratified into four stages (Early, Intermediate, Advanced and 
Terminal), with two extra factors (satellitosis and MVI that the primary resected 
tumor presented) involved when staging the recurrent tumors. It has been wide-
ly acknowledged that patients who present with satellitosis or MVI are more 
likely to develop early recurrence after curative resection and thus have poor 
long-term survival [10] [11] [12]. In order to avoid the likelihood of further 
short-term recurrence, we excluded those patients from the early stage, although 
whose recurrent tumors had BCLC stage 0 and stage A specifications, presuma-
bly to receive RR or LAT in BCLC staging system and, stratified them into the 
intermediate stage. The results showed that the long-term survival outcomes of 
the four stages as plotted by the Kaplan-Meier curves separated nicely (Figure 
2). Moreover, on multivariate analysis, the clinical stages were identified to be 
one of the independent factors related to overall survival. 

Treatment options for post-hepatectomy recurrent HCC were different from 
that of primary HCC. RR and LAT, as the curative therapy, have been reported 
to achieve the best long-term survival rate for HCC recurrence in well-selected 
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patients [1] [8] [13] [14] [15] [16]. However, according to our treatment strate-
gy, only 55% of patients in the early stage were candidates for RR and LAT. 
Contraindications of surgery include multiple recurrences, inadequate volume of 
future liver remnant, unfavourable location of recurrence, and extensive adhe-
sions after the initial liver resection. In the patients with normal serum AFP, a 
confident diagnosis of a HCC nodule < 1 cm is currently difficult if not impossi-
ble [17]. Given an uncertainty in diagnosing the number of recurrent tumor 
nodules, treatment choice could always be difficult to make, therefore, TACE 
could be used as a starting treatment as well as to detect small liver nodules 
which were not shown on CT and MRI. Further treatments could then be car-
ried out depending on, by means of follow-up CT scan findings, whether those 
nodules had iodine accumulations. Thus it was not surprising that TACE be-
came a frequent measure on up to 45% of the early stage patients in this study. 
In addition, radiotherapy was also introduced into the treatment strategy as it 
has become a considerable choice of treatment in selected patients with poor ar-
terial infusion of tumor, and for patients with extrahepatic metastasis, especially 
bony metastasis[6] [18] [19]. 

Previous studies have shown that tumor size, tumor number, macrovascular 
invasion, degree of liver dysfunction, presence of portal hypertension and the 
duration of disease-free interval were independent factors related to the overall 
survival of patients with recurrent HCC [13] [14] [15] [16]. These, however, 
were all retrospective studies on patients who were selected for curative treat-
ment. The present study was a prospective study with a large consecutive series 
of patients. The results showed that two independent factors, the clinical stages 
of recurrent HCC and the duration of the disease-free interval after the initial 
liver resection, were related to the overall survival of post-hepatectomy HCC 
recurrence. These meaningful findings may provide a guide to manage patients 
with post-hepatectomy recurrent HCC. 

A major limitation of this study was the unavailability of salvage liver trans-
plantation (SLT) for this cohort of patients. Previous studies have shown that in 
selected patients SLT can achieve similar 5-year OS and better disease-free sur-
vival compared with RR and RFA [5] [20]. In China, very few patients with re-
current HCC have the chance to undergo SLT due to the severe shortage of do-
nor livers and financial issues. 

5. Conclusion 

In conclusion, this study has tried to establish a treatment strategy with some differ-
ences from the BCLC staging system to manage patients with post-hepatectomy re-
current HCC. Patients were stratified into four stages (Early, Intermediate, Ad-
vanced and Terminal stage), and the long-term survival outcomes of the four stages 
as plotted by the Kaplan-Meier curves separated nicely. The clinical stages of recur-
rent HCC and the length of the post-hepatectomy disease-free interval were inde-
pendent factors related to overall survival. 
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