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Abstract

Gallbladder cancer (GBC) is a rare disease with a poor prognosis. Simple
cholecystectomy may be an adequate treatment only for very early disease (Tis,
T1a), whereas reoperation is recommended for more advanced disease (T1b and
T2). Radical cholecystectomy should have two fundamental objectives: To
radically resect the liver parenchyma and to achieve adequate clearance of the
lymph nodes. However, recent studies have shown that compared with lymph
node dissection alone, liver resection does not improve survival outcomes. The
oncological roles of lymphadenectomy and liver resection is distinct. Therefore,
for patients with incidental GBC without liver invasion, hepatic resection is not
always mandatory.
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Core Tip: Hepatic resection for incidental gallbladder cancer (IGC) should aim to:
Remove the tumor that has directly invaded the liver through the gallbladder bed and
prevent micrometastases that may recur around the gallbladder bed. No consensus is
available regarding the extension of liver resection according to its tumor location
(hepatic or peritoneal side) and whether hepatic resection can prevent liver recurrence.
According to the recent studies, radical cholecystectomy without liver resection may be
an adequate treatment for patients with peritoneal side T2 IGC.
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INTRODUCTION

A comprehensive evaluation of tumor depth is essential for the treatment of incidental gallbladder cancer (IGC). Standard
cholecystectomy may be an adequate treatment for very early cancers such as carcinoma in situ or a tumor invading the
mucosa (Tis and T1a). On the other hand, when the muscularis layer (T1b) or the perimuscular connective tissue (T2) are
involved, radical cholecystectomy is the only treatment strategy for long-term survival. For this reason, it is believed that
reoperation should have two fundamental objectives: (1) To radically resect the liver parenchyma; and (2) to achieve
adequate lymphatic clearance. However, the oncological role of lymphadenectomy and liver resection is distinct. The
incidence rate of occult lymphatic metastasis varies according to tumor depth invasion, accounting for 15%-25% and
30%-50% of T1b and T2 IGC cases, respectively[1]. Therefore, for early-stage tumors (T1b, T2), the goal of surgery is
adequate lymphadenectomy. On the other hand, the incidence of residual disease in the gallbladder bed and whether
hepatic resection prevents liver recurrence are unclear. Recent studies have shown better survival rates for patients with
pT1b tumors after cholecystectomy alone without liver resection[2,3]. With respect to incidental pT2 gallbladder cancer
(GBC), the incidence of residual liver disease ranges between 0% and 10% at the time of reoperation[1]. Moreover, for
patients with peritoneal-side pT2 GBC, recent studies have shown that liver resection does not improve survival
compared with lymphadenectomy alone[4,5]. The incidence of intrahepatic and gallbladder bed recurrence is low
(2.5%-5% and 0%-2%, respectively)[6,7]. Therefore, for patients with peritoneal-side pT2 GBC, liver resection is not
always mandatory.

WHAT IS THE APPROPRIATE EXTENT OF HEPATIC RESECTION DURING REOPERATION FOR
PATIENTS WITH PT2 IGC?

A study on IGC management during laparoscopic cholecystectomy was published by the authors of the World Journal of
Gastroenterology in 2012 and has gained great attention throughout the years[1]. We propose wedge resection of the
gallbladder bed instead of hepatectomy as appropriate liver resection for all patients with IGC at an early stage (pT1b and
pT2)[1].

Achieving radical (R0) resection, rather than the type of hepatic resection, is the most relevant factor impacting
oncological outcome[1]. Many studies from Japan have shown that oncological outcomes are similar between patients
who undergo wedge resection and those who undergo bisegmentectomy (54b + S5) for pT2 IGC[8,9]. The same results
were obtained in the West. A multicenter study by Pawlik et al[10] revealed that patients who had undergone major
hepatic resection, such as anatomical bisegmentectomy (S4b + S5) or right hemihepatectomy had similar mortality risk as
patients undergoing hepatic wedge resection.

A more nihilistic view of liver resection during radical cholecystectomy was reported by Balakrishnan et al[11]. In the
multicenter retrospective Operative Management of Gallbladder Cancer cohort study. This is the largest contemporary
multicenter study on the surgical outcomes of GBC patients.

This study showed that liver resection (wedge resection, segment S4b/S5 resection, or major hepatectomy) was not
associated with improved recurrence-free survival (RFS) or overall survival (OS) compared with cholecystectomy alone
for all patients at any stage (T1b to T4)[11]. Wedge resection was associated with improved RFS compared with other
types of liver resection (bisegmentectomy, right hemihepatectomy) or cholecystectomy alone only in patients with T2
cancer according to univariate analysis[11]. These results confirm that major hepatectomy or extended resection is
associated with higher morbidity and mortality rates without any significant oncological benefit.

WHAT IS THE OPTIMAL EXTENT OF LIVER RESECTION FOR PT2 IGC ACCORDING TO ITS TUMOR
LOCATION?

Recent studies have shown that tumor location (hepatic or peritoneal side) is an important prognostic factor for patients
with pT2 GBC. Patients with hepatic-sided T2b GBC (T2b) had worse oncological outcomes than patients with peritoneal-
sided cancer (T2a)[6]. Balakrishnan et al[11] reported that patients with T2b disease (n = 276) were associated with poorer
survival than those with T2a disease (n = 239) in a subgroup analysis. The authors reported 3-year RFS rates of 54.5% +
4.3% vs 67.7% +4.3% (P = 0.003) and 3-year OS rates of 68.0 £ 3.6% vs 77.7% + 3.4% (P = 0.044) between T2a and T2b,
respectively.

The survival curves of patients with pT2b GBC closely resembled those of patients with pT3 tumors[11]. The venous
and lymphatic drainage routes of T2b tumors is towards the hepatic parenchyma, whilst the drainage routes of T2a are
towards the hepatoduodenal ligament or the hepatic hilum[11]. However, the optimal extent of resection for T2 GBC,
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according to its site, has not yet been confirmed. Lee et al[6] reviewed the records of 256 patients with T2 GBC (202
primary and 54 incidental cases) who underwent RO resection at six Korean institutions between January 2000 and
December 2015. After patient selection, the series of 192 patients were divided into two groups: 93 patients with hepatic-
sided tumors (pT2b) and 99 patients with peritoneal-sided tumors (pT2a). The authors evaluated the oncological
outcomes of patients who underwent radical cholecystectomy, including lymphadenectomy and liver resection or
lymphadenectomy without liver resection. In the first group, multivariate analysis revealed that lymph node metastasis
and dissection, without liver resection, were independent prognostic factors for shorter survival.

On the other hand, for peritoneal T2 GBC, venous invasion was the only independent prognostic factor for a shorter
survival time. The authors concluded that radical cholecystectomy including lymph node dissection without liver
resection is a valid oncological treatment for patients with peritoneal side T2 GBC[6]. The difference between the two T
stage subgroups (T2a and T2b) disappears when patients with incidental diagnoses are excluded from the analysis.

Park et al[7], in a prospective study, compared patients with primary T2 GBC who underwent radical cholecystectomy
with and without liver resection. They conducted 2:1 propensity score matching (100 vs 50 patients). In this study, all
patients underwent a cholecystectomy, including resection of the cystic plate, to reduce the risk of perforation and to
avoid underestimating for some patients at risk of perforating the serosa (pT3). A subgroup analysis was performed to
evaluate the survival outcomes at each T2 sub-stage (T2a and T2b). The 5-year disease free survival rates were similar in
patients with and without liver resection during radical cholecystectomy in both T-stage subgroups (T2a: 77.8% vs 81.8%,
respectively, P = 0.988; T2b: 88.1% vs 71.5%, respectively, P = 0.196). The 5-year OS rates also did not differ significantly
between the two groups in either T-stage subgroup (T2a: 81.9% vs 75.6%, respectively, P = 0.760; T2b: 74.1% vs 61.7%,
respectively, P = 0.417). In both groups, extrahepatic recurrence was predominant, with only one case of recurrence in the
gallbladder bed in patients in the lymphadenectomy without liver resection group. The majority of patients who
underwent surgery for T2 GBC developed extrahepatic recurrence, whereas local recurrence in the gallbladder bed was
rare[7].

CONCLUSION

Radical cholecystectomy without liver resection may be an adequate treatment for patients with peritoneal-side T2 IGC.
For these patients, the reoperation strategy should be changed since the goal of surgical treatment is not liver resection
but adequate lymphadenectomy. Larger studies proving long-term outcome benefits are needed.
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