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Abstract

Primary liver cancer is the sixth most commonly diagnosed cancer and was the third
leading cause of cancer deaths worldwide in 2020. It includes hepatocellular carcinoma
(HCC) (representing 75%-85% of cases), intrahepatic cholangiocarcinoma (representing
10%-15% of cases), and other rare types. The survival rate of patients with HCC has risen
with improved surgical technology and perioperative management in recent years;
however, high tumor recurrence rates continue to limit long-term survival, even after
radical surgical resection (exceeding 50% recurrence). For resectable recurrent liver
cancer, surgical removal [either salvage liver transplantation (SLT) or repeat hepatic
resection] remains the most effective therapy that is potentially curative for recurrent
HCC. Thus, here, we introduce surgical treatment for recurrent HCC. Areas Covered: A
literature search was performed for recurrent HCC using Medline and PubMed up to
August 2022. Expert commentary: In general, long-term survival after the re-resection of
recurrent liver cancer is usually beneficial. SLT has equivalent outcomes to primary liver
transplantation for unresectable recurrent illness in a selected group of patients; however,
SLT is constrained by the supply of liver grafts. SLT seems to be inferior to repeat liver
resection when considering operative and postoperative results but has the major
advantage of disease-free survival. When considering the similar overall survival rate
and the current situation of donor shortages, repeat liver resection remains an important

option for recurrent HCC.
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Core Tip: This article reviews the previous literature reports on the statistics of surgical
treatment of recurrent liver cancer, mainly including re-hepatectomy and salvage liver
transplantation. This article focuses on the analysis and comparison of the respective

advantages and disadvantages of these two methods and proposes a future vision.

INTRODUCTION

12
In every nation on earth, canger is the main cause of mortality and a significant roadblock

to raising life expectancyl!l. In 2020, primary liver cancer, which is the sixth most often
diagnosed cancer, was the third greatest cause of cancer deaths glgballyl2l. It includes
hepatocellular carcinoma (HCC) (representing 75%-85% of cases), intrahepatic

olangiocarcinoma (representing 10%-15% of cases), and other rare types. At present,
the diagnosis of HCC is usually based on the standards established by the European
Association for the Study of the Liver and the American Asso&'ation for the Study of Liver
Diseasesl?l. Curative treatment for HCC modalities includes resection, ablative therapies
(such as radiofrequency ablation, percutaneous ethanol injection, and liver
transplantation), and palliative treatment [including trans-arterial chemoembolization
(TACE) and targeted systemic chemotherapy with sorafenib]il. Guidelines from
countries worldwide recommend surgical resection as the preferred course of treatment
for individuals with resectable tumors/57]. With more advanced surgical techniques and
postoperative care in recent years, the survival rate of patients with HCC has increased,
although long-term survival following surgical resection is still hampered by the high
tumor recurrence ratel811. Even after surgical resection, which is thought to be the most
radical therapy, the recurrence rate has been reported to exceed 50% 1214,

Recurrent cancers in liver remains have been treated using the therapeutic techniques
frequently utilized for original tumors, such as TACE, radiotherapy, local ablative
therapy, surgical resection, and liver transplantation/’. Nonsurgical options are
commonly indicated for the treatment of recurrent HCC since second procedures are

frequently unacceptably risky due to the presence of multiple tumors or inadequately
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preserved liver function. The most effective treatment that may be curative for recurrent
HCC remains surgical excision [either salvage liver transplantation (SLT) or repeat
hepatic resection] for resectable recurrent liver cancerl'l. Here, we aimed to introduce

surgical treatment for recurrent HCC.

RECURRENCE OF HCC

The recurrence of HCC can be either intrahepatic or extrahepatic. The rate of extrahepatic
recurrence is far lower compared to that of intrahepatic recurrence. Extrahepatic
metastasis is usually considered a late systemic diseasel'”l. Therefore, patients with
extrahepatic recurrence usually receive systemic chemotherapy or supportive treatment
onlyl'820l, The most frequent kind of recurrent HCC, which is observed in 68%-96% of
cases, is intrahepatic recurrencel!72-231. Clinically, intrahepatic recurrence is generally
attributed to two alternative mechanisms: (1) Intrahepatic metastasis from a primary site;
and (2) metachrggous multicentric carcinogenesisi?!l, Numerous studies have
demonstrated that microvascular invasion is a major predictor of tumor recurrence and
overall survival (OS) following surgical resection and liver transplantation for HCCI?>-29],
According to several studies, there is a larger likelihood of microvascular invasion when
there is a higher tumor burden (measured in terms of size and quantity)3031l. The alpha-
fetoprotein level, transfusion, tumor grade, macroscopic portal vein involvement, the
existence of satellite nodules, and positive surgical margin are additional recurrence

predictors noted by other researchl27.32l.

REPEATED LIVER RESECTION

A treatment that may be curative for liver tumors is hepatic resection, which gives
patients a possibility of long-term survival. Several treatment centers currently
recommend repeating hepatectomy as the first line of therapy for recurrent HCC because
it is secure and has comparable survival rates to the first hepatectomy!'7). The majority of
patients with intrahepatic recurrence, however, are thought to be unsuitable for repeat

hepatectomyl33l. At present, there is no uniform, standard for indicating re-hepatectomy;
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however, the basic principle is the same. Specifically, currently used standards include a
Grade A Child-Pugh score of liver function, sufficient volume of residual liver, recurrent
tumors are single or multiple nodules confined to one lobe or liver segment, and there is
no invasion of the main blood vessels and bile ducts of the hepatic portal®4l. Repeat
hepatectomy is performed 7%-30% of the time to treat HCC recurrencel3>3l. The
multifocality, location, and degree of cirrhosis have all been linked to the poor incidence
of resectability in individuals with intrahepatic recurrencel3l.

The first study of second hepatic resections for recurrent HCC in nine patients without
single surgical mortality was reported by Nagasue et all37] in 1986. This study showed that
repeated hepatic resection was a feasible and beneficial therapeutic approach for patients
with recurrent HCCs in the liver residuall®”l. Subsequently, several studies reported the
feasibility of repeated hepatectomies for intrahepatic HCC recurrence, with it increasing
survival time with no significant increase in morbidity and mortality rates$41l,
According to Wu et all4ll, therapy of recurrent HCC with a second hepatectomy was
successful, even in cases of the disease's second and third occurrences.

The surgical procedure for liver resection is still challenging and associated with
complications204243]. The more times a hepatectomy is performed, the more challenging
resection isl193%3%44-491 Compared to HCC patients that undergo primary &epatectomy,
repeat hepatectomy has a higher risk of complications. Such complications include intra-
abdominal adhesions caused by the previous hepatectomy, poorer systemic conditions,
progressive deterioration of liver function in patients with cirrhosis, inconsistent liver
regeneration, and new growth of intrahepatic vascular structures since the previous
hepatectomyl4!l.

Laparoscopic hepatectomy is now frequently accepted as a minimally invasive method
for curing HCCI50-52. When compared to open liver resection, laparoscopic liver surgery
is consistently associated with lower complication rates, less intraoperative bleeding, and
a shorter hospital stayl53l. For patients with recurring HCC, Chan et all> demonstrated
that laparos«apic re-resection is possible and secure. The authors identified no discernible

differences in patient characteristics, preoperative liver function, and tumor features
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between laparoscopic and open groups,with the laparoscopic group's perioperative
blood loss being considerably reduced (100 vs 314 mL; P = 0.014). Moreover, both the
morbidity rate (18.2 vs 4.5%; P = 0.199) and the length of hospitalization (6 vs 5 d; P =
0.831) were comparable. Laparoscopic and open groups had three-year OS rates of 60.0%
and 89.3%, respectively (P = 0.279)[541.

Nonetheless, existing data cannot confirm whether repeated hepatectomy is superior
to other methods used to treat recurrent HCC. Due to selection bias, the prognosis of
repeated hepatectomy compared with other treatment methods might not be valid.
Patients that do not undergo repeated hepatectomy might have poor liver function
reserves, or tumor recurrence might be too serious. Repeated hepatectomy as well as
alternative treatment methods for recurrent HCC require prospective randomized
studies. For patients with primary and secondary liver recurrences, repeated

hepatectomy is still the preferred treatment for recurrent liver cancer.

SLT

Since the first attempted human liver transplantation was reported in 1963 by Starzl et
albl, surgical techniques and perioperative patient care for liver transplantation have
improved, resulting in it now being a common and routine operation. The use of SLT to
treat recurrent HCC following primary liver resection has recently been suggested as a
way to increase the duration that HCC patients survivel>6l. SLT was initially proposed by
Majno et all*! and involves the resection or ablation of the primary tumor, followed by
transplantation when recurrence develops.

SLT has gained popularity as surgical technology has advanced because of its
effectiveness, which is on par with primary transplantation!>”5l. SLT makes it possible
for patients to have prompt, efficient, and secure therapy for HCC. Hepatectomy patients
who do not have recurrence are exempt from the need for liver transplantation, which
helps to address the scarcity of organ donors. SLT is thought to be comparable to primary
liver transplantation and has a respectable long-term survival rate, despite the fact that

HCC tends to have more aggressive tumor biology>*-¢!l. In comparison to repeated liver
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resection or other salvage therapy for HCC recurrence, SLT may also result in higher
long-term survivall62-#4l. This suggestion was supported in the published meta-analysis
by Zheng et all®].

The indications for SLT differ among studies, especially regarding the acceptable extent
of recurrent HCC lesions[48.6668] Tt is still controversial what definition is meant by
"transplantability criteria in SLT," which refers to standards identifying the individuals
who would benefit most from transplantation for HCC recurrence following
hepatectomyl®.6%l. The majority of research concurs that a decent post-SLT survival rate
may be attained ysing the Milan criteria for patients with limited recurrencel?0l. Zhang et
all”1l studied the Milan criteria, the University of California San Francisco (UCSF) criteria,
and the model for end-stage liver disease (MELD) score to find predictors for SLT.
According to the author, the MELD score, Milan, and UCSF criteria were effective at
estimating the outcome of SLT. The author emphasized in particular that SLT could be
conducted with a favorable prognosis when the Milan criteria were met by the recurring
HCC lesions. De Haas claimed that patients with better MELD scores, no preoperative
TACE, no postoperative complications following the first hepatectomy, and low T-stage
in the excised specimen are the best candidates for SLTI72l. There was no discernible
difference in OS and disease-free suryival (DFS) rates between the SLT and primary liver
transplantation (PLT) groups when Liu et all”®! examined the effectiveness of SLT for
patients with recurrent HCC following hepatectomy using UCSF criteria.

Previous studies showed that the average operating time lasts 7-10 h{7+7¢], with an
average blood loss of 1.5-3 L4771, Hu et all?®! observed a variety of postoperative
complications in their review of 888 SLT cases, including intra-abdominal collection or
abscesses and intra-abdominal hemorrhage (31% and 7% of patients, respectively). The
authors also recorded postoperative infections in 30% of patients. There were 18%, 3%,
and 4%, respectively, of biliary complications, renal failure, and vascular problems!7¢l.
The range of postoperative mortality was 2.1% to 11.8%[7477]. The rates of five-year DFS
(37.8%-86%)[08.76-79] and five-year OS (46.6%-88% )16574-77] are very different among studies.
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COMPARATIVE STUDY OF REPEATED LIVER RESECTION AND SLT

The statistics on survival after the surgical treatment of recurrent liver cancer in recent
years are shown in Table 1. SLT and re-resection for recurrent HCC had comparable
survival results, according to a cohort study by Chan et al®l. The authors also
demonstrated a relationship between poor DFS and preoperative serum alpha-
fetoprotein (AFP) levels and the time to recurrence. SLT may thus be more suitable for
patients who have a late recurrence and low serum AFP levelsi®?l. Furthermore, Lim et
alBl showed that five-year OS was similar for SLT and second resection strategies;
however, SLT achieved better DFS, which might be attributed to several factors. To be
more precise, SLT may: (1) Use complete hepatectomy to achieve the safest resection
margin; (2) remove clinically undetectable distant micrometastases from the leftover
liver; and (3) treat underlying liver disease, avoiding the emergence of HCC in the liver
that remainsl8!l. Patients in the SLT group also had fewer procedures and treatments, and
likely had a better quality of life compared to those in the second resection group!s'l.
Kostakis et all®2l backed up this claim by demonstrating that SLT has a clear benefit over
recurrent liver resection (RLR) in terms of DFS. The authors did note, however, that SLT
seemed to yield less favorable surgical and postoperative outcomes than RLR.
Re-resection has two clear advantages over SLT. First, the technique is not overly
complex, and it is a therapy option that is readily available. Second, there are no
opportunistic infection risks or immunosuppression-related risks!!>l. A recommendation
for the second resection first and SLT for unresectable recurrent illness may lessen the

strain on the organ donor pool without reducing the likelihood of long-term survivalllsl,

CONCLUSION

In general, after the second resection for recurrent HCC, long-term survival rates are
favorable. SLT has equivalent outcomes to primary liver transplantation for unresectable
recurrent illness in a selected group of patients; however, SLT is constrained by the
supply of liver grafts. In terms of surgical and postoperative outcomes, SLT appears to

be inferior to repeat liver resection; nevertheless, it offers a sizable benefit in terms of DFS
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compared to repeat liver resection. Repeat liver resection is still an essential option for
treating recurrent HCC when taking into account the similar OS rate and current donor
scarcity.

The most crucial method for extending patients' life following hepatectomy at the
moment is the aggressive treatment of postoperative intrahepatic recurrence. The
outcome for long-term survival following resection of recurring liver cancer is generally
favorable for resectable cancer. SLT offers outcomes comparable to primary liver
transplantation for unresectable recurring illnesses but is constrained by the lack of liver
transplant donor availability. Recent advances in systemic and loco-regional treatments
for patients with unresectable and advanced HCC have resulted in improved response
rates!®3l. Consqunﬂy, selected patients with initially unresectable HCC have been given
the opportunity to achieve adequate tumor downstaging to undergo surgical resection, a
“conversion therapy” strategy(®}l. For originally unresectable recurrent liver cancer, the
potential of “conversion therapy” in transforming some unresectable patients into
resectable patients is worth further clinical research. In addition to surgical treatment,
TACE, RF ablation, and other forms of local ablation (such as microwave and high-
intensity focused ultrasound) are used to treat recurrent liver cancer. It is still necessary
to continue exploring how to formulate a reasonable treatment plan on the premise of
fully evaluating the status of patients.

Most existing reports on the surgical treatment of recurrent liver cancer are
retrospective, with limitations, such as case selection bias, to varying degrees. Thus, it is
necessary to raise the standard of clinical evidence-based medicine in the surgical
treatment of recurring liver cancer. More clinical studies, especially randomized
prospective studies, are required to confirm the safety and effectiveness of the surgical
treatment of recurring liver cancer, and to improve guidance on the surgical treatment of

recurring liver cancer.
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