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Background: This study aimed to determine whether salvage hepatectomy offers prognostic advantages for unresectable hepatocel-
lular carcinoma (uHCC) patients with clinical complete response (cCR) after conversion therapy.
Methods: A total of 74 consecutive uHCC patients with cCR after conversion therapy at seven major cancer centers in China between 
October 2018 and December 2021 were included. One-to-one propensity score matching (PSM) was performed to minimize the 
influence of potential confounders. Disease-free survival (DFS) and overall survival (OS) rates were compared between the surgical 
group and the non-surgical group.
Results: Before PSM, 45 patients received salvage hepatectomy, and 29 patients received nonsurgical treatment. The 1-, 2-, and 
3-year DFS rates were 77.8%, 61.5%, and 61.5% in the surgical group and 81.2%, 60.9%, and 60.9% in the non-surgical group, 
respectively. The 1-, 2-, and 3-year OS rates were 92.9%, 92.9%, and 69.7% in the surgical group and 100%, 70%, and 70% in the 
non-surgical group, respectively. There were no statistical differences in DFS and OS between groups [hazard ratio (HR)=0.715, 95% 
confidence interval (CI): 0.250–2.043, p=0.531; HR=0.980, 95% CI: 0.177–5.418, p=0.982, respectively]. After PSM, 26 pairs of 
patents were selected; there remained no significant differences in DFS and OS between these two groups (HR=1.547, 95% CI: 0.512– 
4.669, p=0.439; HR=1.024, 95% CI: 0.168–6.242, p=0.979, respectively).
Conclusion: Through the study, it tend to show that salvage hepatectomy may be not essential for uHCC patients with cCR, especially for 
patients with a high risk of surgical complications. Prospective trials with long term follow-up are warranted to evaluate this treatment option.

Plain Language Summary: To date, there is limited evidence on the prognosis of the unresectable hepatocellular carcinoma (uHCC) 
patients with clinical complete response (cCR), and the necessity of salvage surgery remains controversial. In this study, they compare 
and evaluate therapeutic benefits of salvage hepatectomy and nonsurgical treatment in the management of uHCC patients with cCR 
after conversion therapy. Finally, a total of 74 consecutive uHCC patients with cCR after conversion therapy at seven major cancer 
centers in China were included. There were no statistically significant differences for disease-free survival and overall survival were 
observed before and after propensity score matching. They revealed that cCR after conversion therapy led to a good prognosis for 
patients with uHCC. Furthermore, nonsurgical treatment provided similar survival benefits to those of salvage hepatectomy, suggesting 
that salvage hepatectomy may be not essential for uHCC patients with cCR. 
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Introduction
Hepatocellular carcinoma (HCC) is the second leading cause of cancer-related deaths worldwide.1 Surgical resection is 
one of the most important treatment options for patients with HCC, offering the possibility of cure and the prospect of 
long-term survival.2–5 However, most patients are diagnosed in advanced stages and often miss the opportunity for 
surgery, resulting in an expected median survival of only 6–8 months.1,5–7

Notably, with the development of systemic therapy, more patients with unresectable hepatocellular carcinoma (uHCC) 
are being given the opportunity of salvage surgery, and hence the possibility of long-term survival.8–10 Furthermore, 
some patients achieve complete response (CR) after conversion therapy.11–13 Current guidelines for the conversion 
therapy of uHCC recommend salvage surgery for patients with a preoperative assessment of conversion to resectable 
HCC.8 Salvage surgery can prevent the further progression of incompletely necrotic tumors and provide pathologic data 
from the resected tumor specimen, which can help to guide subsequent treatment plans. However, salvage surgery 
inevitably results in perioperative and long-term morbidity. To date, there is limited evidence on the prognosis of uHCC 
patients with clinical complete response (cCR), and the necessity of salvage surgery is controversial.

The present study aimed to compare the disease-free survival (DFS) and overall survival (OS) rates of uHCC patients 
with cCR, who received salvage hepatectomy and nonsurgical treatment. To the best of our knowledge, our study is the 
first to examine the therapeutic benefits of salvage hepatectomy in uHCC patients with cCR.

Patients and Methods
Patients
This retrospective study included consecutive patients with initially uHCC who received conversion therapy between 
October 2018 and December 2021 at seven major cancer centers in China: Fujian Provincial Hospital, Zhangzhou 
Affiliated Hospital of Fujian Medical University, First Affiliated Hospital of Xiamen University, Zhongshan Hospital of 
Xiamen University, Fujian Medical University Union Hospital, First Affiliated Hospital of Fujian Medical University, 
and Affiliated Hospital of Guilin Medical University. The clinical and pathological data related to this study, which were 
prospectively entered into a database, were analyzed retrospectively. This study was conducted in accordance with the 
Declaration of Helsinki and approved by the Institutional Ethics Committee of each participating institution. All patients 
provided written informed consent for their data to be used for research purposes upon the final follow-up.

We excluded patients with extrahepatic metastases (EM), because salvage surgery for patients with EM is contro-
versial and it is difficult to accurately determine whether extrahepatic metastasis achieves CR. Thus, the inclusion criteria 
were as follows: (1) Patients with a confirmed diagnosis of HCC and assessed as uHCC by multidisciplinary team 
(MDT); (2) Barcelona Clinic Liver Cancer (BCLC) stage B or C; (3) aged between 18 and 75 years; (4) Eastern 
Cooperative Oncology Group performance status (ECOG-PS) score 0 or 1; (5) Child-Pugh class A. The exclusion criteria 
were as follows: (1) patients with EM; (2) combined with other concurrent malignancies; (3) lack of important 
assessment indicators, such as imaging data or tumor markers; and (4) less than 3 months of follow-up.

Detailed radiological examinations (abdominal contrast-enhanced computed tomography and/or magnetic resonance 
imaging, physical examination, routine urine, and blood profiles, including complete blood count, blood biochemistry, 
liver and coagulation function tests, tumor markers [α-fetoprotein (AFP) and protein induced by vitamin K absence-II 
(PIVKA-II)], and detection of hepatitis B surface antigen (HBsAg) were collected prior to treatment administration.

Conversion Therapy Procedures
Conversion therapy regimens included targeted therapy, immunotherapy, and locoregional treatment. Targeted drugs 
included oral tyrosine kinase inhibitors [sorafenib (400 mg twice a day) and lenvatinib (8 mg for bodyweight <60 kg or 
12 mg for bodyweight ≥60 kg once a day)], and intravenous bevacizumab (15 mg/kg once every 3 weeks). 
Immunotherapy drugs included intravenous atezolizumab (1200 mg), sintilimab (200 mg), tislelizumab (200 mg), 
carelizumab (200 mg), toripalimab (240 mg), and pembrolizumab (200 mg) once every 3 weeks. Super-selective 
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transcatheter arterial chemoembolization (TACE) was performed under sterile conditions via the right femoral artery 
utilizing the Seldinger technique. After identifying the tumor feeding arteries, the radiologist mixed iodized oil and 
pirarubicin and slowly injected it through the microcatheter into the tumor feeding artery. Finally, gelatin sponge particles 
were injected until complete stasis of tumor arterial blood flow was achieved. The decision to proceed with TACE 
treatment or to repeat TACE depended on the opinion of the MDT.

Targeted and immunotherapy drugs were stopped for 3 days before and after TACE. All patients with HBV infection 
received oral antiviral treatment (entecavir or tenofovir).

Response and Toxicity Evaluation
Tumor assessments were performed every 4–8 weeks. cCR was defined as serum tumor marker normalization (including 
AFP <7 ng/mL and PIVKA-II <40 mAU/mL) and radiographic CR for ≥4 weeks. Tumor radiographic responses were 
independently evaluated by two senior diagnostic radiologists (more than 8 years of experience) from each center, 
according to the modified Response Evaluation Criteria in Solid Tumors.14 The time to cCR was calculated from the start 
of conversion therapy to the first time when the cCR criteria were met.

Treatment-related Adverse Effects (TRAEs) were retrieved from the hospital’s electronic medical records for 
analysis, using the Common Terminology Criteria for Adverse Events, Version 5.0.15

Surgical Procedure
When the patient met the criteria of cCR, salvage hepatectomy was determined by MDT discussion based on the 
difficulty, extent, and risk of the surgery, and patient’s request. Conversion to resectable HCC was defined as: (1) R0 
resection with preservation of a sufficient remnant liver volume; (2) no tumor thrombus in the main trunk of portal vein 
and inferior vena cava; (3) the absence of EM; (4) no contraindications for hepatectomy; (5) Child-Pugh class A; (6) 
ECOG-PS score 0 or 1. Before salvage hepatectomy, tyrosine kinase inhibitors such as sorafenib and lenvatinib were 
stopped for 1 week, anti-PD-1 antibodies and TACE for 4 weeks, and bevacizumab for 6 weeks.

Salvage hepatectomy was performed after consultation and informed consent. The extent of the liver resection was 
classified into minor (<3 anatomical segments, including multiple non-anatomical resections) or major (≥3 anatomical 
segments) according to Couinaud’s classification.16 The Clavien–Dindo classification was used to grade postoperative 
complications, with Clavien–Dindo classification grade ≥IIIb being considered serious.17 Post-hepatectomy liver failure 
(PHLF) was defined and graded based on the International Study Group of Liver Surgery criteria.18 For pathological 
response evaluation, pathologic complete response (PCR) was defined as the complete absence of viable tumor cells in 
the resected tumor specimen and major pathological response (MPR) ≤10%.3

Follow-Up
Postoperative adjuvant systemic therapy was started 2–4 weeks after salvage hepatectomy, which is advised for 3–12 
months depending on liver function, TRAEs, and patient performance. Non-surgical patients were advised for 3–12 
months of systemic therapy after the diagnosis of cCR.

Patients were followed up every 4–8 weeks. Radiological examination (abdominal contrast-enhanced computed 
tomography and/or magnetic resonance imaging) data, AFP, PIVKA-II, physical examination, and laboratory profiles 
were collected at each appointment.

Development of tumor recurrence was classified into three categories including local tumor progression (LTP), 
intrahepatic distant recurrence (IDR), and EM. LTP was defined as the appearance of a hyper-enhanced nodular portion 
showing washout on the portal venous or delayed phase within 2 cm of the necrosis area;19 IDR was defined as the 
development of new HCC lesions away from the necrosis area.

The primary endpoint of this study was DFS. Secondary endpoints included OS and PCR rate in the surgical group. 
DFS was defined as the time interval from the date of diagnosis of cCR to tumor recurrence, death, or last follow-up. OS 
was defined as the time interval from the date of diagnosis of cCR to death or last follow-up. The endpoint of follow-up 
was January 1, 2023.

Journal of Hepatocellular Carcinoma 2023:10                                                                                    https://doi.org/10.2147/JHC.S442341                                                                                                                                                                                                                       

DovePress                                                                                                                       
2163

Dovepress                                                                                                                                                              Wu et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Statistical Analysis
Continuous data are presented as mean (standard deviation) or as median (range), as appropriate. Variables with a normal 
distribution were analyzed using an independent t-test. Categorical data are presented as number (percentage) and 
compared using the chi-square test or Fisher’s exact test. DFS and OS were calculated using Kaplan–Meier curves 
and compared using the Log rank test. Univariate analyses were performed to identify risk factors for DFS and OS. Since 
it was a retrospective study, selection bias could not be avoided, we used the propensity score matching (PSM) analysis 
to overcome the biases introduced by disequilibrium using the logistic regression model. The covariables used to build 
the propensity score were age, sex, ECOG-PS, HBsAg, pre-treatment platelet-albumin-bilirubin grade, pre-treatment 
alanine aminotransferase levels, pre-treatment aspartate aminotransferase levels, pre-treatment AFP levels, pre-treatment 
PIVKA-II levels, tumor number, maximum tumor size, and macrovascular invasion. PSM was performed using 1:1 
matching between the nonsurgical treatment and salvage hepatectomy groups with nearest neighbor matching and a 0.2 
caliper width.20 The MatchIt R package (version 3.0.2; the CRAN package repository, Vienna, Austria) was used in PSM 
analyses. Two-tailed P <0.05 were considered significant. All statistical analyses were performed using R version 3.5.0 
software (R Foundation for Statistical Computing, Vienna, Austria).

Results
Patient Characteristics and Follow-Up
With a median time to cCR of 4.3 months (range, 1.9–17), 74 patients with cCR after conversion therapy were included 
in this study (Figure 1), including 20 patients with BCLC stage B and 54 patients with BCLC stage C. The mean age was 
57.2±11.5 years. A total of 64 patients were males and 67 patients had hepatitis B virus. In terms of tumor markers, 36 
patients (48.6%) had baseline AFP ≥400 ng/mL and 57 patients (77.0%) had baseline PIVKA-II ≥400 mAU/mL. Main 
reason for conversion therapy included bilobar tumor locations (n=18), tumors could not be radically resected (n=46), 
and anticipated insufficient future liver remnant volume (n=10). Baseline characteristics of patients who achieved cCR 
are shown in Table 1. Conversion therapy regimens included atezolizumab plus bevacizumab (n=2), lenvatinib plus anti- 
PD-1 antibodies (n=6), TACE plus atezolizumab and bevacizumab (n=1), TACE plus lenvatinib (n=7), TACE plus 
sorafenib (n=1), TACE plus sorafenib and anti-PD-1 antibodies (n=5), and TACE plus lenvatinib and anti-PD-1 
antibodies (n=52) (Figure 1). Finally, 45 patients received salvage hepatectomy and 29 patients received nonsurgical 
treatment.

With a median follow-up of 18.6 months (range 6–47.9), the median DFS and OS were not reached. The 1-, 2-, and 
3-year DFS rates were 79.4%, 58.8%, and 58.8%, and the corresponding OS rates were 95.6%, 87.3%, and 72.7%, 
respectively (Figure S1). Tumor recurrence occurred in 17 patients, including LTP in 2 patients (11.8%), IDR in 14 
patients (82.4%), and EM in 2 patients (11.8%) (Figure 2). A total of 6 patients (8.1%) died for different reasons, 
including 3 for tumor recurrence, 2 for portal hypertensive hemorrhage, and 1 for PHLF. In the nonsurgical group, 5 
patients experienced IDR without LTP.

Salvage Hepatectomy and Perioperative Conditions
With a median interval between conversion therapy and salvage hepatectomy of 4.8 months (range, 2.3–14.2 months), 45 
patients underwent salvage hepatectomy (Table S1). The median operative time was 183 minutes (range, 90–415 
minutes), and median blood loss volume was 200 mL (range, 100–6000 mL). Thirteen patients (28.9%) underwent 
blood transfusion. PCR was achieved in 39 patients (86.7%). Three patients (6.7%) experienced serious post- 
hepatectomy complications, including PHLF (n=2) and pulmonary embolism (n=1). One patient died of PHLF 9 days 
after salvage hepatectomy, with a 90-day mortality rate of 2.2% (1/45). The prevalence of PHLF was 22.2% (17.8% for 
grade A, 2.2% for grade B, and 2.2% for grade C). The median postoperative hospital stay was 9 days (range, 6–38 days). 
During the follow-up period, 12 patients (26.7%) experienced tumor recurrence after surgery, including LTP in 2 patients 
(4.4%), IDR in 9 patients (20%), and EM in 2 patients (4.4%) (Figure 2).
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Treatment-Related Adverse Effects
The incidence of TRAEs was 91.9% (68/74), of which grade I–III accounted for 83.8%, grade IV for 8.1%, and there 
were no grade V TRAEs. The most common (≥10%) TRAEs, in order of prevalence, were abnormal liver function, 
decreased appetite, fever, fatigue, hypertension, abdominal pain, hypothyroidism, hand-foot skin reaction, thrombocyto-
penia, skin rash, weight loss, diarrhea, proteinuria, and anemia (Table S2). Grade IV TRAEs occurred in 3 patients 
(10.3%) in the nonsurgical group and 3 patients (6.7%) in the surgical group. No statistical difference was observed 
between the two groups in terms of incidence of grade I–III or grade IV TRAEs (p=0.603 and p=0.897, respectively). All 
TRAEs were manageable during follow-up.

Figure 1 Flowchart of patient selection. 
Abbreviations: uHCC, unresectable hepatocellular carcinoma; CR, complete response; ECOG-PS, Eastern Cooperative Oncology Group performance status; BCLC, 
Barcelona Clinic Liver Cancer; cCR, clinical complete response; TACE, transarterial chemoembolization; A+T, atezolizumab plus bevacizumab; PSM, propensity score 
matching.
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Comparison of DFS and OS
Before PSM, patients treated with salvage surgery had a better ECOG-PS than patients treated with non-surgical 
treatment (p=0.032, Table 1). The 1-,2-, and 3-year DFS rates were 77.8%, 61.5%, and 61.5% in the surgical group 

Table 1 Baseline Demographic Characteristics of Patients Who Achieved Clinical Complete Response

Characteristic Cohort, No. (%) p-value

Total Nonsurgical  
Treatment

Salvage 
Surgery

No. 74 29 45
Age, mean (SD), years 57.2 (11.5) 59.9 (11.1) 55.4 (11.5) 0.106

Sex

Female 10 (13.5) 5 (17.2) 5 (11.1) 0.451
Male 64 (86.5) 24 (82.8) 40 (88.9)

ECOG-PS

0 64 (86.5) 22 (75.9) 42 (93.3) 0.032
1 10 (13.5) 7 (24.1) 3 (6.7)

HBsAg

Positive 67 (90.5) 27 (93.1) 40 (88.9) 0.545
Negative 7 (9.5) 2 (6.9) 5 (11.1)

Pre-treatment PALBI grade

1 and 2 64 (86.5) 27 (93.1) 37 (82.2) 0.181
3 10 (13.5) 2 (6.9) 8 (17.8)

Pre-treatment ALT, U/L

<40 28 (37.8) 10 (34.5) 18 (40.0) 0.633
≥40 46 (62.2) 19 (65.5) 27 (60.0)

Pre-treatment AST, U/L

<40 30 (40.5) 11 (37.9) 19 (42.2) 0.714
≥40 44 (59.5) 18 (62.1) 26 (57.8)

Pre-treatment AFP, ng/mL

<400 38 (51.4) 15 (51.7) 23 (51.1) 0.959
≥400 36 (48.6) 14 (48.3) 22 (48.9)

Pre-treatment PIVKA-II, mAU/mL
<400 17 (23.0) 6 (20.7) 11 (24.4) 0.708

≥400 57 (77.0) 23 (79.3) 34 (75.6)

Tumor number
Solitary 32 (43.2) 11 (37.9) 21 (46.7) 0.459

Multiple 42 (56.8) 18 (62.1) 24 (53.3)

Maximum tumor size, cm
<10 40 (54.1) 17 (58.6) 23 (51.1) 0.527

≥10 34 (45.9) 12 (41.4) 22 (48.9)

BCLC stage
B 20 (27.0) 8 (27.6) 12 (26.7) 0.931

C 54 (73.0) 21 (72.4) 33 (73.3)

CNLC stage
IIa 5 (6.8) 2 (6.9) 3 (6.7) 0.996

IIb 15 (20.3) 6 (20.7) 9 (20.0)

IIIa 54 (73.0) 21 (72.4) 33 (73.3)
Main reason for conversion therapy

Bilobar tumor locations 18 (24.3) 8 (27.6) 10 (22.2) 0.857

Tumors could not be radically resected 46 (62.2) 17 (58.6) 29 (64.4)
Anticipated insufficient future liver remnant volume 10 (13.5) 4 (13.8) 6 (13.3)

Abbreviations: ECOG-PS, Eastern Cooperative Oncology Group performance status; HBsAg, hepatitis B surface antigen; PALBI, platelet- 
albumin-bilirubin grade; ALT, alanine aminotransferase; AST, aspartate aminotransferase; AFP, alpha-fetoprotein; PIVKA-II, protein induced by 
vitamin K absence or antagonist-II; BCLC, Barcelona Clinic Liver Cancer; CNLC, China Liver Cancer.
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and 81.2%, 60.9%, and 60.9% in the non-surgical group, respectively. The 1-, 2-, and 3-year OS rates were 92.9%, 
92.9%, and 69.7% in the surgical group and 100%, 70%, and 70% in the non-surgical group, respectively. There were no 
statistical differences in DFS and OS between these two groups (p=0.531 and p=0.982, respectively; Figure 3A and B).

After PSM, 26 pairs of patients were selected. The demographic characteristics were balanced and comparable 
between the two groups (Table S3). The 1-,2-, and 3-year DFS rates were 75.4%, 54.7%, and 54.7% in the surgical group 
and 79.2%, 59.4%, and 59.4% in the non-surgical group, respectively. The 1-,2-, and 3-year OS rates were 91.8%, 91.8%, 
and 61.2% in the surgical group and 100%, 70%, and 70% in the non-surgical group, respectively (Figure 3C and D). 
There were no significant differences in DFS and OS between these two groups (p=0.439 and p=0.979, respectively).

Risk Factor Analysis for DFS and OS
Univariate analysis indicated that none of the factors, including sex, age, ECOG-PS, HBsAg, pre-treatment platelet- 
albumin-bilirubin grade, alanine aminotransferase, aspartate aminotransferase, pre-treatment AFP, pre-treatment PIVKA- 
II, tumor number, maximum tumor size, macrovascular invasion, and salvage hepatectomy had a statistically significant 
impact on DFS and OS (Table S4).

Discussion
Conversion therapy provides patients with initial uHCC the opportunity to undergo radical resection.8,21 However, 
whether conversion surgery can result in additional survival benefits for uHCC patients with CR remains controversial. In 
the present study, we retrospectively analyzed the prognosis of patients with cCR after conversion surgery. At a median 
follow-up of 18.6 months, the 1-, 2-, and 3-year DFS rates were 79.4%, 58.8%, and 58.8%, respectively, and the 
corresponding OS rates were 95.6%, 87.3%, and 72.7%, respectively. When comparing salvage surgery with nonsurgical 
treatment, no statistically significant differences for DFS and OS were observed before and after PSM. Therefore, 

Figure 2 Swimmer’s plot of the clinical course and current status of 17 progressing patients. 
Abbreviations: cCR, clinical complete response; DFS, disease-free survival; LTP, Local tumor progression; IDR, intrahepatic distant recurrence; EDR, extrahepatic distant 
recurrence; HCC, hepatocellular carcinoma; PCR, pathologic complete response; MPR, major pathologic response.
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patients with cCR had a good survival prognosis, and nonsurgical treatment achieved similar oncologic outcomes as 
those who underwent salvage surgery.

Currently, there are various conversion therapy regimens for uHCC, including atezolizumab plus bevacizumab, 
lenvatinib, sorafenib, TACE, and transarterial radioembolization.8–13,21–27 With the development of systemic therapy, 
there are more studies reporting patients with HCC that achieve CR. In randomized controlled trials, the rate of CR after 
systemic therapy ranges from 1–12.5% per modified Response Evaluation Criteria in Solid Tumors (1% for sintilimab 
plus bevacizumab,28 2% for lenvatinib,29 5% for lenvatinib plus pembrolizumab,30 8.9% for camrelizumab plus 
apatinib,31 and 12.5% for atezolizumab plus bevacizumab32). In a retrospective study,13 10 out of 101 patients with 
uHCC achieved PCR after conversion therapy with tyrosine kinase inhibitors plus an anti-PD-1 antibody, and 1- and 

Figure 3 Kaplan–Meier analysis of the DFS and OS before (A and B) and after PSM (C and D). 
Abbreviations: DFS, disease-free survival; OS, overall survival; HR, hazard ratio; PSM, propensity score matching.

https://doi.org/10.2147/JHC.S442341                                                                                                                                                                                                                                   

DovePress                                                                                                                                           

Journal of Hepatocellular Carcinoma 2023:10 2168

Wu et al                                                                                                                                                               Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


2-year recurrence-free survival rates were 90.0% and 73.6%, respectively. However, studies on survival prognosis for 
patients with CR are limited.

Conversion surgery offers the possibility of radical treatment and subsequently provides longer tumor-free survival 
and OS.8,21 In our previous study,33 70 patients with uHCC received salvage surgery after conversion therapy by TACE 
combined with lenvatinib plus anti-PD-1 antibodies, and the 1- and 2-year OS rates were 97.1% and 94.4%, respectively, 
and the PCR rate was 16% (29/181). However, the perioperative complications should be considered, especially PHLF; 4 
out of our 70 patients presented with PHLF grade B or C. Luo et al found that hepatectomy after conversion therapy was 
more difficult than direct hepatectomy, as it led to a higher risk of PHLF (14.6%) and grade III–IV complications 
(26.8%).34 In this study, the risk of PHLF and serious post-hepatectomy complications were 22.2% and 6.7% in the 
surgical group, respectively. Thus, perioperative complications can not be ignored and may restrict the clinical applica-
tion of salvage hepatectomy.

In rectal cancer patients with cCR, the “watch and wait” strategy is recommended to preserve anorectal function and 
avoid permanent colostomy,35 Several studies had confirmed that the “watch and wait” strategy can achieve long-term 
survival similar to radical surgery for rectal cancer patients with cCR.36–39 Therefore, the “watch and wait” strategy 
maybe applicable to uHCC patients with cCR, based on our results, especially for patients with high risk of perioperative 
complications or fear of surgery. Prospective trials with long term follow-up periods are warranted to evaluate this 
promising treatment option.

The long-term survival of nonsurgical treatment was similar to that of salvage surgery for patients with cCR, which 
may be attributed to the reasons below: first, although cCR is not equivalent to pCR, patients with cCR also had a deep 
tumor response. PCR rate reached 86.7% and only 2 patients (2.7%) developed LTP in the surgical group. Second, most 
patients who received conversion therapy had a high tumor burden, resulting in a high risk of recurrence after salvage 
hepatectomy. Consequently, the advantage of salvage hepatectomy may be challenged.

This study had some limitations. First, due to the retrospective analysis with a relatively small sample size and short 
follow-up time, further long-term randomized controlled trials are needed to confirm our conclusions. However, this 
study represents the largest reported case series on cCR after conversion therapy for uHCC patients to date. Second, the 
regimens and treatment durations of conversion therapy in our study were not uniform, which may have had different 
effects on patient survival. Third, most patients included in this study had HBV-related HCC, and the results of our study 
may not be applicable to HCC patients of other etiologies.

In conclusion, cCR after conversion therapy led to a good prognosis for patients with uHCC. Furthermore, 
nonsurgical treatment provided similar survival benefits to those of salvage hepatectomy. It tend to show that salvage 
hepatectomy may be not essential for uHCC patients with cCR, especially in patients with a high risk of surgical 
complications. Prospective trials with long-term follow-up periods are warranted to evaluate this promising treatment 
modality.
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