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Achieving margin negative resection—doing less is justified:
oncological outcomes of wedge excision of liver in gallbladder
cancer (GBC) surgery
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Background: The extent of liver resection for gallbladder cancer (GBC) is still debated. We evaluated the
post-operative and oncological outcomes of patients with GBC who underwent liver wedge excision.
Methods: Patients who underwent an upfront radical cholecystectomy (with a liver wedge excision of 2.5—
3 centimetres) from June 2010 to December 2015 were retrospectively analysed.

Results: In total, 558 patients underwent surgery for GBC of which 97 cases of primary GBC who
underwent upfront radical cholecystectomy were selected. At a median follow up of 47 months, 57.7% of
patients were disease free where as 16.5% were alive with disease. Two (2.1%) patients died in postoperative
period, 17 (17.5%) patients died of disease, and 6 (6.2%) died of unrelated causes. Eleven patients had loco-
regional recurrence and 22 failed at distant sites. Only one patient recurred in the gall bladder bed. Three-
year overall survival (OS) of stage IT was 86.1% and of stage I1I was 59.6%.

Conclusions: In our series surgical outcomes of radical cholecystectomy with wedge resection of the
liver emphasizes its oncological equivalence compared to formal segment IVb/V excision. Our experience
with wedge resection gains significance in the absence of any level I evidence and can prompt a multicentre
randomised controlled trial (RCT) in future which may help in standardizing surgery for GBC.
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Introduction disease and has propensity to metastasize and fail at distant
. . . . sites in up to 85% of operated cases (1). Surgery for GBC
All oncological resections require adequate margin of T P o0 p ) M .g y i
o . . is still evolving. Routine bile duct resection which was
excision to prevent local recurrence and its oncological : .
consequences. Margin is taken mainly to account for advocated previously for nodal clearance is now performed

pseudo-extensions or sub-mucosal spread which mainly only with an aim to achieve negative margins (2). However,

depend on tumour biology. In oncology, due to rapid the controversy of liver wedge resection or segment IVb/V

evolution in the understanding of biology of most cancers, anatomical resection for an oncologically adequate margin

increasingly conservative surgeries are now performed with
equally good oncological outcomes.
Gallbladder cancer (GBC) is an inherently aggressive
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in GBC surgery is yet unresolved in absence of randomised
controlled trials (RCTS).
We aimed to evaluate the peri-operative and oncological
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Clinicoradiologically suspicious GBC
558 patients
(June 2010-December 2015)

Radical Exploration/Simple
cholecystectomy cholecystectomy/Incidental GBC
147 411

Upfront Radical Post NACT (locally advanced) Radical
cholecystectomy cholecystectomy
97 50

Figure 1 Details of patients undergoing surgery. GBC, gallbladder

cancer.

outcomes of liver wedge excision in operated patients of
GBC at our institution.

Methods

Patients who underwent an upfront radical cholecystectomy
(with liver wedge of 2.5-3 centimetres or clear margin on
liver) from June 2010 to December 2015 at a single tertiary
care centre were selected from a prospectively maintained
surgical database. Patients with an incidental diagnosis of
GBC requiring revision surgery or patients who had received
neo-adjuvant chemotherapy (NACT) prior to surgery were
excluded to avoid confounding since it would be difficult
to ascertain the exact stage of disease at presentation. Data
collection conformed to ethical guidelines of the declaration
of Helsinki. Approval from the institutional review board
(IRB) was sought (Project No. 1880). All patients signed an
informed consent prior to surgery.

Patients with clinic-radiological suspicion or histologically
proven GBC underwent a contrast enhanced computerised
tomography (CECT) abdomen, pelvis and thorax for
staging.

Intra-operatively, patients with histologically proven
malignancy underwent inter-aortocaval nodal sampling as
the initial step. If the nodes were reported to be negative
on frozen section examination a radical cholecystectomy
comprising of complete peri-portal lymphadenectomy
(hepatoduodenal nodal stations 8, 12 and 13) along with a
liver wedge excision of 2.5-3 cm beyond palpable disease
was performed.
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Patients without a confirmed diagnosis and with
only radiological suspicion of malignancy underwent a
cholecystectomy first for confirmation of the diagnosis
on frozen section. After confirmation of malignancy these
patients underwent a radical cholecystectomy as described
above. In exceptional situations where the gallbladder was
densely adhered to bed, an excision of gallbladder and
liver wedge en-bloc was performed. Cystic duct margin was
assessed on frozen section in all cases to confirm negativity
and extra hepatic bile duct excision (EHBDE) was done in
case of positive margin.

Post-operative course, morbidity and mortality were
recorded according to Clavien Dindo classification (3).

Adjuvant chemotherapy was considered for patients with
> pT2 tumors and node positive disease after discussion in
the multidisciplinary tumor (MDT) board. The American
Joint Commission on Cancer (AJCC) 7™ edition was used
for pathological staging (4).

All patients were followed up at regular intervals, every
3 monthly for the first 2 years, and every 6 monthly for next
3 years. During each follow up visit, physical examination,
ultrasonography (USG) of abdomen and pelvis and tumor
marker carbohydrate antigen (CA19-9) were done. Patients
with suspicion of recurrence underwent CECT thorax
abdomen and pelvis or positron emission tomography (PET)
scan depending on MDT decision. Patients who recurred
were offered palliative chemotherapy.

Analysis

The data was analyzed using SPSS (Statistical Package for
the Social Sciences) version 20.00. Overall survival (OS)
was calculated from date of diagnosis to date of death or
last follow-up date while disease free survival (DFS) was
calculated from date of diagnosis to date of recurrence or
death. OS and DFS were calculated by using Kaplan-Meier

survival curves.

Results

Five hundred and fifty-eight patients underwent surgery
for GBC in the above time period. One hundred and forty-
seven patients underwent radical cholecystectomy for
primary GBC of which fifty patients had received NACT
prior to surgery and were therefore excluded (Figure ).

Ninety-seven patients were selected for our study. Male
to female ratio was 1:2.88 (25 and 72), with median age of
52 years (range, 30-79 years).
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All the patients underwent an open radical cholecystectomy.
Median duration of surgery was 230 minutes (range, 120-
480 minutes) with a median blood loss of 600 mL (range,
100-3,000 mL). Five patients underwent EHBDE and two
required additional organ resection to achieve negative
margin. Median post-operative stay was 6 days (4-25 days).
Post-operative morbidity as per Clavien Dindo score of
IIT and above was 9.2% (n=9) with 3.1% (n=3) patients
requiring radiological or surgical intervention for bile leak.

Table 1 Stage wise distribution of patients

Stages Number of patients (%)
pT stage
pTia 4(4.1)
pT1b 9(9.3)
pT2 46 (47.4)
pT3 38 (39.2)
pN stage
pNO 61 (62.9)
pN1 36 (37.1)
Overall stage
I 12 (12.4)
I 36 (37.1)
M 47 (48.5)
v 2 (2.1)
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The post-operative mortality rate was 2.1% (n=2), of which
one patient died secondary to biliary sepsis and pancreatitis
while other patient died due to unrelated issues leading to
multi-organ failure.

The pT stage, N stage and overall stage wise distribution
of cases is shown in 7able 1. The liver parenchymal cut
margin was negative in all patients except one. The median
number of lymph nodes retrieved was 7 (range, 3-19).

Adjuvant chemotherapy was given to 65 patients. One
patient with microscopically positive liver margin received
adjuvant radiation in addition.

At a median follow up of 47 months, 56 (57.7%) patients
were disease free and alive where as 16 (16.5%) were alive
with disease. Two (2.1%) patients died in postoperative
period, 17 (17.5%) patients died of disease, and 6 (6.2%)
died of unrelated causes. Thirty-three patients developed
recurrence of which 11 patients had loco-regional recurrence
(duodenal-1, hepatoduodenal ligament and hilar recurrence-5,
peri-portal nodal recurrence-4, gallbladder bed-1) and
22 patients had distant metastases. One patient (1.03%)
recurred in the gallbladder bed and developed obstructive
jaundice for which percutaneous trans-hepatic biliary drainage
was done followed by chemoradiation (CTRT) for tumor
control. The remainder of the loco-regional recurrences were
discontiguous with the gallbladder bed.

The 3-year OS of patients with p12 disease was 84.8%
and of pT3 was 52.6% (Figure 2). For patients with node
positive disease, the 3-year OS was 69.4% while that of
patients with node negative disease was 77% (Figure 3).
Stage-wise the 3-year OS of stage III patients was 59.6%

Overall survival with T stage

10 T stage
' —~T1 stage
-T2 stage
—7T3 stage
0.8 -T1 stage-censored
’ ——T2 stage-censored
—-T3 stage-censored
S o6 P<0.001
P
5
(2]
§ 0.4
0.2
0.0
0.00 20.00 40.00 60.00 80.00 100.00  120.00

Follow up time in months

Figure 2 Overall survival (OS) according to pT stage. Kaplan-Meier OS estimates stratified for pathological T classification. Three-year OS
for pT1 disease was 100%, for pT?2 it was 84.8% and for pT3 it was 52.6%. OS differed significantly among the groups (P<0.001).
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Overall survival with N stage as strata
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Figure 3 Overall survival (OS) according to pN stage. Kaplan-Meier overall survival estimates stratified for nodal status. Three-year OS for
patients with node positive disease was 69.4% which was less than OS of patients with node negative disease (77%) though the difference

was not statistically significant (P=0.195). However, DFS was significant between node positive and node-negative disease with a P value of
0.04. DFS, disease free survival.
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Figure 4 Overall survival (OS) according to stage of disease. Kaplan-Meier overall survival estimates stratified overall stage of disease.

Three-year OS for patients with stage I disease was 100%, for stage II 86.1% and for stage III it was 59.6%. This difference in OS across
stage groups was significant with a P value of 0.001.

while of stage II was 86.1% (Figure 4). and stage III 38.3%.

DFS when stratified according to the pathological T
stage was 84% for p12 and 45% for pT3 stage. DES for
node positive disease was 58.3% while it was 76.6% for

node negative disease. Stage II patients had a DFS of 69.4% Lymphatic pathways in GBC have been extensively studied

Discussion
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Table 2 Liver bed recurrences with wedge and segment IVb/V resection
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Authors Type of liver resection Number Bed recurrences (%)
Our study Wedge 97 1(1.0
Wiggers et al. (14) Segment IVb/V 26 2(7.7)
Jarnagin et al. (1) Segment IVb/V 80 2 (2.5)
Horiguchi et al. (13) Wedge excision 55 3(5.5)
Horiguchi et al. (13) Segment IVb/V 30 0(0)

and many routes have been proposed for the involvement of
segment IVb and V of liver in GBC. Gallbladder lymphatics
drain by three pathways, however, none of these pathways
traverse through liver (5). Only one animal study using dyes
has demonstrated that in cases of obstruction of lymphatics
due to tumour, gallbladder lymphatics drain through liver
bed and then into hepatoduodenal ligament (6).

Venous drainage pathway as a rationale for segment IVb/
V resection has also been postulated by some authors (6).
Sugita er al. found that the veins emerging from neck of
gallbladder drain through hepatic hilum and into segment
IVa, anterior portal branch and right branch, whereas
veins from body and fundus drain into segments IVa and
V (7). These veins eventually drain into sinusoids and
then into hepatic veins. Yoshimitsu et /. also reinforced
the chloecysto-venous pathway as the main route of liver
metastasis (8). This has formed the main basis for justifying
a formal segment IVb/V resection in surgery for GBC.

Embryologically, segments IVb and V of liver and
gallbladder are not directly related but they take their
respective position later in the development due to anatomic
reasons (9).

Though venous drainage pathway of gallbladder to
segments IV and V looks attractive, venous drainage is
not limited only to these segments, as these eventually
drain into hepatic veins, and hence spread can occur in any
segment of the pathway (10). Even in cases of colorectal
cancer liver metastases and hepatocellular carcinoma, where
vascular invasions are quite common, there is no convincing
evidence to establish oncological superiority of anatomical
over non anatomical resections or vice versa (11).

Few retrospective series have compared outcomes of
segment IVb/V and wedge liver resection. Goetze er al.
showed that survival of T2 tumors was better with segment
IVb/V than with wedge resection with 5-year survival
of 54% and 46% respectively but it was not statistically
significant (12). While Horiguchi e 4/. showed no advantage
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of segment IVb/V resection compared to wedge resection
in pT2 NO patients (13).

Comparison of bed recurrences (7azble 2) following
segment IVb/V resection with wedge resection shows that
even segment IVb/V resection have almost equal chances of
bed recurrences (1,13,14).

Though small anatomic studies have favoured segment
IVb/V resection over gallbladder wedge resection, neither
surgical nor oncological outcomes of ours and similar
studies favour segment IVb/V over wedge resection. It is
important here to emphasize the fact that the entire cystic
plate should be excised because incomplete excision of the
cystic plate violates the subserosal plane of the gallbladder
and thus may leave behind tumor cells in this plane. In
addition, complete excision of the cystic plate facilitates
removal of the adipose tissue within the triangle of Calot,
which usually contains cystic duct node (15).

Until date, there has been no RCT to compare the
outcomes of liver wedge versus segment IVb/V excision. A
group of investigators from Saint Vincent’s Hospital, Korea
is presently recruiting patients for a trial comparing liver
wedge excision versus segment 4b/5 bisegmentectomy with
respect to recurrence rates and survival rates (16). This trial
is expected to give results by 2023. In our study, the 3-year
OS of patients with pT2 disease was 84.8% and of p13 was
52.6% with wedge excision. Survival outcomes of our series
are comparable to international literature (Zable 3) (17-20).
This emphasises the fact that with wedge excision we are
able to achieve equally good oncological outcomes. Even
the peri-operative outcomes in our series compare well
with published literature (13,18). Post-operative morbidity
as per Clavien Dindo score of III and above was 9.2% in
our series with 3.1% patients requiring intervention for
bile leak. This is significantly less as compared to the post-
operative morbidity of 19% seen in a study from Memorial
Sloan-Kettering Cancer Center (MSKCC), which, among
other factors, compared major hepatectomy and segment
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Table 3 Survival outcome in gallbladder cancer in various series

Patkar et al. Oncological outcomes of liver wedge excision in GBC

Number of patients

Serial No. Authors 3-yr survival stage Il 3-yr survival stage lll
Stage Il Stage Il

1 Ours 36 47 86.1 59.6

2 Kayahara et al. (17) NA NA 60 29

3 Fong et al. (18) 42 24 68 28

4 Bartlett et al. (19) 8 8 90 63

5 Hwang et al. (20) NA Only T3NO 26 NA 57

NA, not available.

4b/5 bisegmentectomy in GBC (21). In this study patients
undergoing major hepatectomy had a median survival of
27 months, compared to 45 months for patients who did not
undergo major hepatic resection. In our cohort of patients
who underwent wedge resection of liver the median survival
was observed to be 50 months. This again emphasizes
the fact that extent of liver resection doesn’t improve
survival as long as we have negative resection margins. In
another retrospective study from the same centre where
they analysed surgical trends in GBC over two decades,
there was reduced likelihood of patients requiring a major
hepatectomy for achieving a complete resection, without an
adverse impact on OS (22).

Since only wedge excision may be adequate to achieve
negative margins rather than entire anatomical segment
IVb/V, whether liver resection can altogether be omitted
in highly selected tumours involving only peritoneal aspect
of gall bladder (pT2) is an interesting aspect that needs to
be studied. It has been shown that these tumours behave
differently from that occurring on the hepatic aspect (23).
It has also been reclassified as T2a, in 8" edition of AJCC
staging manual (24). Goel er al. evaluated the role of PET
CT in revision surgery for incidental GBC and found that
if there was no uptake in gallbladder bed, none of them
had disease in liver wedge on final histopathology in pT1b
tumors (25). They postulated omission of gallbladder bed
excision in this subset during revision surgery. Whether this
can be extrapolated to upfront resection in GBC is another
interesting aspect to be studied, which may add value to
evolving treatment paradigms in GBC management.

We had only one patient who recurred in gallbladder
bed. In addition, all but one of our patients had negative
margins. Hence, disease biology probably plays a more
important role in recurrence than margin status. However,

© Chinese Clinical Oncology. All rights reserved.

the retrospective nature of our study and limited numbers
prevents us from making definite conclusions. Till we have
larger prospective study or an RCT comparing segment
IVb/V versus wedge excision of liver bed, we should aim to
achieve an oncologically margin negative resection, which has
been shown by the authors to be one of the main predictor
of overall outcome (26). The results of the ongoing Korean
study may throw some light on this issue (16).

Conclusions

Long-term outcomes of radical cholecystectomy with
liver wedge resection performed at our centre parallels
published international literature emphasizing oncological
equivalence of liver wedge resection with negative
margins. This procedure is associated with overall lower
morbidity (3%) without compromising on oncological
outcomes. Our experience with wedge resection gains
significance in the absence of any level I evidence and
can prompt multicentre RCTs in future that may help in
standardizing surgery for GBC.
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