
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) The Impact of Multiple Liver Resections Prior to Salvage Liver 

Transplantation on Survival in Patients with Recurrent HCC 

AUTHORS Hu, Zhenhua; Zhang, Qijun; Zhou, Jie; Li, Zhiwei; Xiang, Jie; Zhou, 
Lin; Wu, Jian; Zhang, Min; Zheng, Shusen; 

 

VERSION 1 - REVIEW 

REVIEWER Nancy Man 
The University of Hong Kong 

REVIEW RETURNED 27-May-2015 

 

GENERAL COMMENTS In this retrospective clinical data analyses, Hu et al demonstrated 
that the number of liver resection before salvage liver transplantation 
did not impact on the outcome of the liver cancer patients. There is 
no significant difference both of overall and tumor-free survival 
between the patients receiving single or multiple liver resection 
before salvage liver transplantation. The outcome of salvage liver 
transplantation for liver cancer recurrence is an important issue for 
the debating in recent years. The current data from a single 
transplant center did provide the solid evidence for the safety of 
SLT. The present manuscript is well-organized and the data are 
presented clearly.  
Minor point:  
What’s the difference between hepatic resection (HR) and liver 
resection (LR)? 

 

REVIEWER Zhi-yong Huang 
Hepatic Surgery Center, Department of Surgery, Tongji Hospital, 
Tongji Medical College, Huazhong University of Science and 
Technology, Wuhan, China 

REVIEW RETURNED 08-Jun-2015 

 

GENERAL COMMENTS In this report, the authors investigate the impact of the times of liver 
resection (LR) performed prior to salvage LT (SLT) on overall and 
tumor-free survival. The authors found that there was no significant 
difference in the survival rate of patients who underwent LR once 
before SLT and those who underwent LR more than once. This is a 

novel studies and add some information to SLT。  

1. Please clarify the way of pre-LT evaluation for recurrence of HCC 
in detail.  
2. Please clarify the indication criteria of SLT for these patients in 
authors’ institution.  
3. Please clarify the tumor status of the primary resection and 
calculate the survival after primary resection.  
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4. The number of cases of HR2 group seems rather small. I could 
not validate the comparison between the HR2 group and HR1 group 
in the present study.  
5. Please compare the complications of SLT between the two 
groups.  
6. At present, the Milan criteria is the selected criteria for SLT. The 
authors should describe the survival of patients with recurrent HCC 
fulfilling the Milan criteria between HR1 and HR2 group.  
  

 

REVIEWER Ronald Busuttil 
UCLA  
United States 

REVIEW RETURNED 20-Jun-2015 

 

GENERAL COMMENTS The authors present an interesting study with valuable insight into an 
important clinical problem. This study provides important outcomes 
information on SLT after multiple liver resections for HCC and 
should be expanded upon with a larger cohort. The authors 
acknowledge the limitations of a small sample size and the initial 
data is intriguing, warranting publication and future investigations.  
 
The authors conclude that SLT is an “appropriate” choice for 
treatment of recurrent HCC after LR. We should exercise caution in 
deeming this treatment strategy this way. The data does not suggest 
this treatment option is better or worse than the alternative; rather, 
there is no difference.  
 
A more complete description of the inclusion/exclusion criteria and 
clinical/biological characteristics of the study participants would be 
helpful. For example, documentation of lymph node 
status/extrahepatic extension and tumor location (left vs right lobes) 
and other co-morbidities such as hepatitis B or C, hemochromatosis, 
alcoholic cirrhosis in the study cohort may illuminate certain shared 
features that explain the observed outcomes. Further refined 
statistical analysis in future studies may shed light on similarities or 
differences between patient cohorts. In addition, the location of 
tumor recurrence, and the decision pathway for pursuing repeat 
resections in the 8 patients may provide additional valuable insight.  
 
Could the authors comment on how many within the cohort were 
deemed transplantable (i.e. eligible for transplantation but otherwise 
underwent LR)?  
 
Again in the conclusion (Page 16, Paragraph 1, Line 2) caution 
should be exercised in labeling SLT as “appropriate” vs “reasonable” 
or an alternative.  
A couple of content/stylistic comments:  
The reference provided on Line 12 (2) does not match the content of 
the sentence, as it describes mortality and survival trends in the 
United States.  
 
Page 5, Paragraph 1, Line 35 should read “… poor outcome 
associated…”, not associate.  
 
Page 12, Paragraph 1, Line 2 should read “Discussion”.  
 
Page 13, Paragraph 2, Line 20, please provide a reference for the 
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statement “releases the stress of organ donor shortage”. The 
authors may prefer wording such as “alleviates” in place of 
“releases” for clarity.  
 
Thank you for the opportunity to review this important work. I look 
forward to further work from this group. 

 

 

VERSION 1 – AUTHOR RESPONSE 

Response to Reviewer #1:  

What’s the difference between hepatic resection (HR) and liver resection (LR)?  

Response：  

Thank you very much for giving me such a high evaluation and I am grateful for your careful review 

over my manuscript. Actually, there’s no difference between hepatic resection (HR) and liver resection 

(LR). It’s our duty to keep the same in the paragraph. We will unify the term in the revised manuscript.  

 

 

Response to reviewer #2:  

1. Please clarify the way of pre-LT evaluation for recurrence of HCC in detail.  

Response:  

Thank you very much for the concerns and suggestions. The pre-LT evaluation for recurrence of HCC 

is similar to primary liver transplantation. In our center, we used imaging modality as main methods, 

containing CT / enhanced spiral CT and MRI. Other routine examinations, such as tumor markers, 

also were taken while evaluated.  

 

2. Please clarify the indication criteria of SLT for these patients in authors’ institution.  

Response:  

Thank you very much for the concerns and suggestions. This is a retrospective analysis involving 59 

patients in our institution. Patients were selected mostly according to Hangzhou criteria, which we 

have previously demonstrated as a more feasible candidates selection and prognostic criteria of LT in 

HCC recipients. The Hangzhou criteria was established, containing one of the two following items: (a) 

total tumor diameter less than or equal to 8 cm; (b) total tumor diameter more than 8 cm, with 

histopathologic grade I or II and preoperative AFP level less than or equal to 400 ng/mL. However, 

some patients involved exceeded the Hangzhou criteria for the Hangzhou Criteria being proposed in 

2008, and our center spared no effort to explore the criteria for liver transplantation before 2008. 

While, patients in this study were selected from September 2001 to December 2012, as a result, the 

study contained patients both within and exceeding the Hangzhou criteria.  

 

3. Please clarify the tumor status of the primary resection and calculate the survival after primary 

resection.  

Response:  

Thank you very much for the suggestions. Despite the effort made on collecting the missing 

information of pre-liver resection status, we only get parts of the whole information for some inevitable 

reasons. Most of the patients involved did the hepatic resection in the local hospital and only 15 

patients did the primary HR in our hospital, so most of them may not provide the information of 

primary liver resection in detail, or the time was too long to keep the material. We have tried our best 

to retrospectively review the characteristics of our study population at the time of initial hepatectomy. 

For those patients who underwent hepatectomy in our hospital, we collected their clinical profiles by 

referring to the medical records of every hospitalization that were saved in our Record Room. And for 

those in the local hospitals, we first reviewed their present history of the first medical records in our 

hospital to get relevant information, and then by contacting with the patient himself/herself or their 
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relatives as well as the hospitals which performed the initial hepatectomy to collect additional data if 

the information was incomplete. We analysis the preoperative AFP level, tumor status (including 

diameter of largest tumor, number of tumors, TNM staging and tumor distribution) and surgical type, 

and show no significant differences on each aspect. The details are as follows: (Supplemental Table. 

1)  

Supplemental Table 1. Comparison of pre-hepatectomy profiles of patients  

  HR1 group HR2 group P  

Preoperative AFP level at resection, ng/mL# 179.5(16.20, 666.5) 100.0 (61.1, 230.0) 0.543  

Diameter of largest tumor at resection, cm* 3.0(2.35, 4.0) 6.9(6.45, 8.45) 0.433  

Number of tumors at resection* 1 (1,1) 1 0.748  

Tumor distribution at resection§ 0.069  

Left lobar 17 0  

Right lobar 27 8  

Bi-lobar 3 0  

TNM staging at resection&     0.432  

I 28 7  

II 1 0  

III 6 0  

Surgical type◆ 0.937  

Wedge 12 2  

Segmentectomy 28 4  

Lobectomy 10 2  

Macrovascular invasion※ 5 0 0.580  

Portal vein intrahepatic branch 0 0  

Portal vein right or left branch 2 0  

Main portal vein 3 0  

  Inferior vena cava 0 0    

 

# available for 36 patients;  

* available for 45 patients;  

§ available for 55 patients;  

& available for 42 patients;  

◆ available for 58 patients;  

※available for 51 patients;  

 

   

4. The number of cases of HR2 group seems rather small. I could not validate the comparison 

between the HR2 group and HR1 group in the present study.  

Response:  

Thank you very much for the suggestions. As we mentioned in the end of pre-manuscript, our study 

was retrospective involving 59 patients satisfied our selection criteria, and all of the data was selected 

from a single-center, so that the limitation was obviously that we might not have a sample capacity 

large enough. As a result, to identify the purpose we composed in the beginning, we can only select 8 

patients in HR2 group as far as we can, so that the final results showed only tendency but no 

statistically differences. Meanwhile, because of single-center, potential confounding factors were 

adjusted in the single-factor model to decrease the likelihood of the current findings being attributed to 

selection bias. Therefore, we hope to combine multicenter-data in our further studies and analyze 

other factors in terms of cytobiology and histopathology if it is possible.  

 

5. Please compare the complications of SLT between the two groups.  

Response:  

Thank you very much for the advices. We have compared the post-transplant complications as 
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suggested. Comparison between HR1 and HR2 group on each complication shows no significant 

difference (P value > 0.05). The results are as follows: (Supplemental Table. 2)  

Supplemental Table 2. Comparison of Post-transplant Complications  

  HR1 group HR2 group P  

Post-transplant complications  

Postoperative infection※ 4 0 1.0  

Biliary complications§ 10 0 0.386  

Intra-operative bleeding 4 2 0.183  

Renal failure★ 3 0 1.0  

Vascular complications◆ 7 2 0.767  

Acute rejection 3 1 1.0  

※Postoperative infection includes pulmonary infection, catheter-related sepsis, urinary tract infection, 

wound infection, opportunistic infection.  

§Biliary complications include anastomotic biliary strictures, intrahepatic biliary strictures, bile leakage.  

★Renal failure includes chronic renal failure, acute renal failure and uremia (excluding renal failure 

accompanied by hypertension and neonatal uremia).  

◆Vascular complications include hepatic artery embolism, portal vein embolism, portal vein stenosis/ 

pylethrombosis, hepatic vein/ inferior vena cava stenosis/ embolism.  

 

6. At present, the Milan criteria is the selected criteria for SLT. The authors should describe the 

survival of patients with recurrent HCC fulfilling the Milan criteria between HR1 and HR2 group.  

Response:  

Thanks very much for your suggestions. We analyzed the survival of patients with recurrent HCC 

fulfilling the Milan criteria as the reviewer suggested. During 59 patient involved in this study, there 

were 18 patients met the Milan criteria (HR1 n = 16, HR2 n = 2). The 1-, 3- and 5-year overall 

survivals for HR1 group were 100%, 69.8% and 69.8%, respectively. And for HR2 group, one was lost 

to follow-up, and another survived for 141 months. In addition, the 1-, 3- and 5-year tumor-free 

survival for HR1 group was 86.5%, 86.5%, and 69.2%. In HR2 group, one was lost to follow-up, and 

the other occurred HCC recurrence after 22 months.  

 

 

Response to reviewer#3:  

A more complete description of the inclusion/exclusion criteria and clinical/biological characteristics of 

the study participants would be helpful. For example, documentation of lymph node 

status/extrahepatic extension and tumor location (left vs right lobes) and other co-morbidities such as 

hepatitis B or C, hemochromatosis, alcoholic cirrhosis in the study cohort may illuminate certain 

shared features that explain the observed outcomes. Further refined statistical analysis in future 

studies may shed light on similarities or differences between patient cohorts. In addition, the location 

of tumor recurrence, and the decision pathway for pursuing repeat resections in the 8 patients may 

provide additional valuable insight.  

Could the authors comment on how many within the cohort were deemed transplantable (i.e. eligible 

for transplantation but otherwise underwent LR)?  

Response:  

Thanks for the comments and questions. We appreciate your suggestions that would make our study 

more perfect. Patients were selected mostly according to Hangzhou criteria from September 2001 to 

December 2012 in our center, however, some patients involved exceeded these criteria for the 

Hangzhou Criteria being proposed in 2008, and our center spared no effort to explore the criteria for 

liver transplantation before 2008. Therefore, the study contained patients both within and exceeding 

the Hangzhou criteria. And if the patient lose to follow-up，we would exclude him/her from our study. 

The Hangzhou criteria were established, containing one of the two following items: (a) total tumor 

diameter less than or equal to 8 cm; (b) total tumor diameter more than 8 cm, with histopathologic 

grade I or II and preoperative AFP level less than or equal to 400 ng/mL.  
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According to your advices, we have tried our best to retrospectively review the characteristics of our 

study population at the time of initial hepatectomy. Some information was incomplete for most of the 

patient doing the primary hepatectomy in local hospital. For those patients who underwent 

hepatectomy in our hospital, we collected their clinical profiles by referring to the medical records of 

every hospitalization that were saved in our Record Room. And for those in the local hospitals, we 

first reviewed their present history of the first medical records in our hospital to get relevant 

information, and then by contacting with the patient himself/herself or their relatives as well as the 

hospitals which performed the initial hepatectomy to collect additional data if incomplete. All patients 

involved were with hepatitis B, other details such as tumor location are in following table 

(Supplemental Table. 3). Unfortunately, documentation of the lymph node status /extrahepatic 

extension, and other co-morbidities like hemochromatosis, alcoholic cirrhosis could not found despite 

our effort. Due to data, we found that 8 patient received re-hepatectomy in the local hospital, and 

because of the missing information such as location of tumor recurrence, we could not evaluate the 

condition at that time. The reason why they decided pursuing repeat resections we surmised may be 

lacking of liver resources or the doctor thought re-hepatectomy could remove the lesions away and 

the patients’ condition could support the operation.  

In addition, due to incomplete data we might not make more accurate evaluation. Within 59 patients, 

all of them met the Hangzhou criteria (depending on data we have) except for 5 patients with 

macrovascular invasion, that is to say, they could accept LT at that time. As the reviewer said, a more 

complete clinical/biological characteristic of the study participants would be helpful, and we hope to 

combine multicenter-data in our further studies if it is possible.  

Supplemental Table 3. Comparison of clinical/biological characteristics of pre-hepatectomy patients  

  HR1 group HR2 group P  

Diameter of largest tumor at resection, cm* 3.0(2.35, 4.0) 6.9(6.45, 8.45) 0.433  

Number of tumors at resection* 1 (1,1) 1 0.748  

Tumor distribution at resection§ 0.069  

Left lobar 17 0  

Right lobar 27 8  

Bi-lobar 3 0  

Macrovascular invasion※ 5 0 0.580  

Portal vein intrahepatic branch 0 0  

Portal vein right or left branch 2 0  

Main portal vein 3 0  

  Inferior vena cava 0 0    

 

* available for 45 patients;  

§ available for 55 patients;  

※available for 51 patients;  

 

 

Otherwise response to reviewers respectively, the manuscript has been revised accordingly. We are 

thankful for all the concern and suggestions put forward by each reviewers sincerely. 

VERSION 2 - REVIEW 

REVIEWER Zhi-yong Huang 
Research Laboratory and Hepatic Surgery Center, Department of 
Surgery, Tongji Hospital, Tongji Medical College, Huazhong 
University of Science and Technology, China 

REVIEW RETURNED 24-Jul-2015 

 

GENERAL COMMENTS well done  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008429 on 9 S

eptem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


 

REVIEWER Ronald Busuttil 
University of California, Los Angeles, USA 

REVIEW RETURNED 01-Aug-2015 

 

GENERAL COMMENTS Thank you for providing the additional supplemental information. The 
information contained in the supplemental tables is informative and 
should be included in the completed manuscript. The limitation of 
incomplete data collection for some patients in this retrospective 
review is explained well in your response, and is important to include 
in the discussion.   
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Correction

Hu Z, Zhang Q, Zhou J, et al. The Impact of Multiple Liver Resections Prior to
Salvage Liver Transplantation on Survival in Patients with Recurrent HCC. BMJ Open
2015;5:e008429. The 5-year overall survival rate for patients who underwent HR once
was 35.3%, not 35.5%, which is the same as the 3-year survival rate. The abstract
should be corrected to read as follows:
There were no significant differences between patients who underwent HR once

and those who underwent HR more than once with respect to overall or tumour-free
survival after receiving SLT. The 1-year, 3-year and 5-year overall survival rates for
patients who underwent HR once and those who underwent HR more than once
were 72.9%, 35.3% and 35.3% vs 50%, 50% and 50%, respectively (p=0.986), while
the 1-year, 3-year and 5-year tumour-free survival rates for these two groups were
66.3%, 55.3% and 44.4% vs 40%, 40% and 40%, respectively (p=0.790).

BMJ Open 2016;6:e008429. doi:10.1136/bmjopen-2015-008429corr1
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