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Abstract

AIM: To evaluate the impact of incidental gallbladder
cancer on surgical experience.

METHODS: Between 1998 and 2008 all cases of cho-
lecystectomy at two divisions of general surgery, one
university based and one at a public hospital, were ret-
rospectively reviewed. Gallbladder pathology was diag-
nosed by history, physical examination, and laboratory
and imaging studies [ultrasonography and computed
tomography (CT)]. Patients with gallbladder cancer
(GBC) were further analyzed for demographic data,
and type of operation, surgical morbidity and mortality,
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histopathological classification, and survival. Incidental
GBC was compared with suspected or preoperatively
diagnosed GBC. The primary endpoint was disease-
free survival (DFS). The secondary endpoint was the
difference in DFS between patients previously treated
with laparoscopic cholecystectomy and those who had
oncological resection as first intervention.

RESULTS: Nineteen patients (11 women and eight
men) were found to have GBC. The male to female ra-
tio was 1:1.4 and the mean age was 68 years (range:
45-82 years). Preoperative diagnosis was made in 10
cases, and eight were diagnosed postoperatively. One
was suspected intraoperatively and confirmed by fro-
zen sections. The ratio between incidental and nonin-
cidental cases was 9/19. The tumor node metastasis
stage was: pTis (1), pTla (2), pT1lb (4), pT2 (6), pT3
(4), pT4 (2); five cases with stage I a (T1 a-b); two
with stage I b (T2 NO); one with stage Il a (T3 NO); six
with stage b (T1-T3 N1); two with stage I (T4 Nx
Nx); and one with stage IV (Tx Nx Mx). Eighty-eight
percent of the incidental cases were discovered at an
early stage (< II). Preoperative diagnosis of the 19 pa-
tients with GBC was: GBC with liver invasion diagnosed
by preoperative CT (nine cases), gallbladder abscess
perforated into hepatic parenchyma and involving the
transversal mesocolon and hepatic hilum (one case),
porcelain gallbladder (one case), gallbladder adenoma
(one case), and chronic cholelithiasis (eight cases).
Every case, except one, with a T1b or more advanced
invasion underwent IVb + V wedge liver resection and
pericholedochic/hepatoduodenal lymphadenectomy.
One patient with stage T1b GBC refused further sur-
gery. Cases with Tis and T1a involvement were treated
with cholecystectomy alone. One incidental case was
diagnosed by intraoperative frozen section and treated
with cholecystectomy alone. Six of the nine patients
with incidental diagnosis reached 5-year DFS. One pa-
tient reached 38 mo survival despite a port-site recur-
rence 2 years after original surgery. Cases with non in-
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cidental diagnosis were more locally advanced and only
two patients experienced 5-year DFS.

CONCLUSION: Laparoscopic cholecystectomy does
not affect survival if implemented properly. Reopera-
tion should have two objectives: RO resection and
clearance of the lymph nodes.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

The widespread use of laparoscopic techniques has led
to an increase in referrals for cholecystectomy. As a con-
sequence, the incidental finding of gallbladder cancer
(GBC) at an earlier stage has altered the management
and the outcome of the disease. However, GBC remains
a lethal disease associated with a dismal prognosis. Con-
troversies exist on the optimal treatment of this unex-
pected finding during routine laparoscopic cholecystec-
tomy. The management is difficult because no guidelines
have been established and some authors have reported
worse overall prognosis when the patient was not ad-
equately treated during the first operation. If GBC is
suspected preoperatively, open cholecystectomy must be
performed to enable a complete evaluation of the dis-
ease extent and to allow radical resection, if necessary.

Simple cholecystectomy may be adequate treatment
only for the earlier stages: Tis and Tla. Reoperation
is recommended in cases of T2 tumors and more ad-
vanced stages of disease. On the contrary, controversies
still exist on the need for more radical resection for T1b
GBC. During reoperation it is also unclear what the ap-
propriate extent of hepatic resection is, and whether
hepatic resection can prevent liver recurrence.

We report our 10 years experience (19 cases) in the
treatment of GBC, and we present a systematic review
to evaluate the role of extended surgery in the treatment
of the incidental GBC. A Medline search was performed
using the keywords “Incidental gallbladder cancer”, “lap-
aroscopic cholecystectomy”, “lymph nodes dissection”
and “hepatic resection”.
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Reviewing the literature, we focused on the following
key points, which are still considered controversial in the
management of GBC: (1) How laparoscopy has modi-
fied the presentation, the outcome, and the management
of the patients with gallbladder cancer? (2) What is an
appropriate extent of hepatic resection during reopera-
tion, and can hepatic resection prevent liver recurrence?
(3) What is the optimal extent of lymph node dissec-
tion? (4) When is resection of the common bile duct
necessary? (5) Which type of surgical strategy should be
used according to depth invasion? (6) Does laparoscopic
cholecystectomy worsen prognosis? (7) Are port-site
metastases a real problem? and (8) When is additional
radical resection not indicated?

MATERIALS AND METHODS
Ethics

This work was carried out in accordance with the Decla-
ration of Helsinki (2000) of the World Medical Associa-
tion. All patients provided informed consent.

Data collection

From 1998 to 2008, in the Department of General Sut-
gery of Catania University Hospital and in the General
Surgery Unit of Taormina Hospital, 1490 patients un-
derwent cholecystectomy. Within this group of patients,
all the cases of GBC were retrospectively reviewed. Pa-
tients’” demographic data, as well as type of operation, sut-
gical morbidity and mortality, histopathological classifi-
cation, and survival data were collected in a database for
further analysis. The diagnosis of gallbladder pathology
was made by history, physical examination, and labora-
tory and imaging studies [ultrasonography and computed

tomography (CT)].

Disease-free survival analysis

The patients were divided in two groups: incidental diag-
nosis of gallbladder carcinoma, and known or suspected
diagnosis preoperatively. The primary endpoint of the
study was disease-free survival (DFS) at different stages
of diagnosis. The secondary endpoint was the difference
in DFS between patients previously treated with laparo-
scopic cholecystectomy and patients who had oncologi-
cal resection as their first intervention. The results are
reported in percentages and means.

RESULTS

GBC was diagnosed in 19 patients, 11 women and cight
men. The male to female ratio was 1:1.4 and the mean
age was 68 years (range: 45-82 years).

According to tumor node metastasis staging of the
6th edition of the American Joint Committee on Cancer
(AJCC), our patients were divided into: pTis (1), pTla
2), pT1b (4), pT2 (6), pT3 (4), pT4 (2); five cases with
stage | a (T1 a-b); two with stage I b (T2 NO); one with
stage [Ta (T3 NO); six with stage [[b (T'1-T3 N1); two
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Table 1 Patient characteristics with gallbladder cancer 7 (%)

IGBC NIGBC

No. of patients (1 =19) 9 10
Polyposis lesions 7 (77.8) 5 (50)
Nonpolyposis lesions 1(11.1) 5 (50)
Histopathological grade

G1 3(33.3) 1 (10)

G2 6 (66.7) 3 (30)

G3 0 6 (60)
Lymphatic invasion

+ 2(22.2) 4 (40)

7 (77.8) 6 (60)

Vessel invasion

+ 1(11.1) 1 (10)

8 (88.9) 9 (90)

Perineural invasion

+ 1(11.1) 3 (30)

- 8 (88 7 (70)
Stage

0 1(11.1) 0

1A 4 (44.4) 2 (20)

1B 1(11.1) 1 (10)

ITA 0 1 (10)

B 2(222) 4 (40)

il 1 (10)

W\ 1(11.1) 1 (10)

IGBC: Incidental gallbladder cancer; NIGBC: Nonincidental gallbladder
cancer. +: Positive; -: Negative.

with stage Il (T4 Nx Nx); and one with Stage IV (Tx
Nx Mx). Eighty-eight percent of the incidental cases
were discovered at an early stage (< II). A preopera-
tive diagnosis was possible only in 10 cases; eight were
diagnosed postoperatively during the pathological ex-
amination; and one was suspected intraoperatively and
then confirmed by frozen sections. The ratio between
incidental and nonincidental cases was 9/19, with eight
cases discovered after laparoscopic cholecystectomy. The
preoperative diagnosis of the 19 patients with GBC was:
GBC with liver invasion diagnosed by preoperative CT
(nine cases); gallbladder abscess perforated into hepatic
parenchyma and involving the transversal mesocolon
and hepatic hilum (one case); porcelain gallbladder (one
case); gallbladder adenoma (one case); and chronic cho-
lecystolithiasis (eight cases).

Pathological characteristics of the tumors were: one
in situ cancer; three well-differentiated polypoid adenocar-
cinoma (G1); one well-differentiated nonpolypoid adeno-
carcinoma of the gallbladder fundus (G1); seven moder-
ately differentiated polypoid adenocarcinoma (G2-G3);
one moderately differentiated nonpolypoid adenocarci-
noma (G2); and one and five polypoid and nonpolypoid
pootly differentiated GBC (G3), respectively (Table 1).

Every case, except one, with a T1b or more advanced
invasion underwent [Vb + V wedge liver resection and
pericholedochic/hepatoduodenal lymphadenectomy.
One patient with stage T1b refused further surgery.
Cases with Tis and T1a involvement were treated with
cholecystectomy alone. One incidental case was diag-
nosed by intraoperative frozen section and treated with
cholecystectomy alone. Six of the nine patients with in-
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cidental diagnosis reached 5-year DFS. Surprisingly, one
patient reached 38 mo survival despite a port-site recur-
rence 2 years after the original surgery requiring further
resection. Cases with nonincidental diagnosis were more
locally advanced and only two patients experienced 5

years DES (Tables 2 and 3).

DISCUSSION

How laparoscopy has modified presentation, outcome
and management of patients with GBC

Presentation and outcome: The widespread use of la-
paroscopic cholecystectomy has led to discovery of this
deadly disease at an earlier stage, altering the manage-
ment and the outcome of these patients. GBC is an
incidental finding in 0.25%-3% of patients and almost
half of these cases are occasionally discovered during or
after laparoscopic cholecystectomy for benign disease,
such as gallstones and their complications (47% in the
series of Memorial Sloan-Kettering Cancer Centre, 50%
in the series of Johns Hopkins)""”. The eatlier discovery
results in an earlier pathological stage, and consequently,
increased long-term survival®. Patients with inciden-
tal GBC had a significant increase in survival when
compared with those who had a preoperative diagnosis
(overall 5-year survival 15% os 33%)". Therefore, the
general surgeon should be prepared to deal with GBC
suspected or diagnosed incidentally, following a well-
established treatment algorithm®. Tt is paramount not
to violate oncological principles during the first opera-
tion, if a two-stage approached is necessary. For this
reason, the surgeon during video-laparoscopic chole-
cystectomy should always follow these simple rules: (1)
perform a thorough preoperative diagnosis; (2) when in
doubt, give up the laparoscopy to open access; (3) try to
preserve the integrity of the gallbladder, handling it as
little as possible; (4) close possible breaches of the wall
with clips or endoloops; (5) always use the endobag for
the removal of the gallbladder; (6) carefully inspect the
gallbladder once extracted; (7) if in doubt, perform a
histological examination impromptu; and (8) desufflate
the pneumopetitoneum with the trocars iz sitn. During
cholecystectomy, accidental opening of the gallbladder is
described in 25%-30% of the cases, which clearly have a

. 3.9
worse prognosis’.

Management: The approach to incidental GBC is still
controversial because of the difficulty of comparing
data deriving from nonuniform case studies. Particularly
discordant are the data deriving from western cancer
registries with respect to the Japanese ones™''J. The
only constant element seems to be that the prognosis
strongly depends on the stage and on the possibility of
achieving RO oncological resection™. When incidental
GBC is diagnosed afterwards by the pathologist, it is es-
sential to restage the patients carefully by CT, magnetic
resonance imaging and positron emission tomography,
with a targeted study of the liver bed, peritoneum and of
otifices of the trocars" "' Moreover, a reassessment of
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Table 2 Patient characteristics: Demographic data, histopathological classification, tumor node metastasis staging

Patient Gender Age (yr) Incidental TNM éth edition Cystic duct Resection Size (mm) Grade Lymphatic Vessel Perineural 5-yr survival
1 M 63 No pT2 N1 Mx RO RO 10 (NP) G3 No RO No Alive, 15 mo
2 Il 82 No pT4 N2 M1 RO R1 45 (NP) G3 Yes Yes Yes Dead, 3 mo
3 F 60 No pT3 N1 Mx R1 R1 60 (P) G3 No No Yes Dead, 6 mo
4 F 72 No pT3 N1 Mx RO R1 32 (NP) G3 Yes No No Dead, 8 mo
5 M 76 No pT4 N1 Mx RO R1 49 (NP) G3 Yes No Yes Dead, 7 mo
6 M 81 No pT3 NO Mx RO R1 44 (NP) G3 No No No Dead, 9 mo
7 F 77 No pT2 NO Mx RO RO 20 (P) G2 No No No Dead, 24 mo
8 F 45 No PT1a NO Mx RO RO 25 (P) G1 No No No Alive, no recurrence
at5yr
9 F 81 No PT3 N1 Mx RO R1 24 (P) G2 Yes No No Dead, 28 mo
10 E 66 No pT1b NO Mx RO RO 7 (P) G2 No No No Alive, no recurrence
at5yr
11 M 69 Yes pT1b NO Mx RO RO 15 (NP) G1 No No No Alive, 38 mo
(disease recurrence)
12 M 65 Yes PT1a Nx Mx RO RO 18 (P) G1 No No No Alive, no recurrence
at6 yr
13 E 72 Yes pT2 NO Mx RO RO 10 (NP) G2 No No No Alive, no recurrence
at5yr
14 M 55 Yes pT2 NO M1 R1 R1 30 (P) G2-3 No Yes Yes Dead, 8 mo
15 I 78 Yes pT2 N1 Mx RO RO 14 (P) G2-3 Yes No No Dead, 26 mo
16 I 57 Yes pT1b NO Mx RO RO 30 (P) G2-3 No No No Alive, no recurrence
at5yr
17 M 71 Yes pT2 N1 Mx RO RO 20 (P) G2-3 Yes No No Dead, 23 mo
18 F 61 Yes pTis Nx Mx RO RO 12 (P) G1 No No No Alive, no recurrence
at5yr
19 M 69 Yes pT1b NO Mx RO RO 5(P) G2 No No No Alive, no recurrence

at5yr

TNM: Tumor node metastasis; M: Male; F: Female; NP: Non polypoid; P: Polypoid.

the histological examination has to be performed, with
a possible second opinion. This is important in order to:
(1) confirm the pT; (2) specify the exact site of the tumor
(hepatic side, bottom, infundibulum); (3) have a thorough
evaluation of the cystic duct; and (4) evaluate whether the
cystic lymph node is included in the histological examina-
tion. Today reoperation for incidental GBC should have
two fundamental objectives: RO resection of the liver
parenchyma with the other adjacent structures, and clear-
ance of the locoregional lymph nodes™.

What is an appropriate extent of hepatic resection
during reoperation and can hepatic resection prevent
liver recurrence?
Hepatic resection for GBC must have two main aims:
resect the tumor that has directly invaded the liver from
the gallbladder bed, and prevent micrometastases that
may recur around the gallbladder bed"”. However, it
remains unclear what an appropriate extent of hepatic
resection is, and whether hepatic resection can prevent
liver recurrence. Generally, operative procedures for inci-
dental GBC include: extended cholecystectomy or Glenn
resection (i.e., cholecystectomy plus partial resection of
liver segments 4 and 5, approximately 2-3 cm from the
gallbladder bed); anatomic resection of liver segment
5 and lower part of segment 4 when GC invades the
liver bed to a depth of 2 cm or more; right hepatectomy
when GC invaded the right Glisson capsule[3’7’8].

As noted in the literature, the preference today is for

(49

Tag
Bnishideng®

WJG | www.wjgnet.com

4022

parenchyma-sparing operations, such as no anatomical
wedge resection””. Araida ez a/'” showed in a multi-
center retrospective study, that there was no significant
differences in survival and in recurrence rates of liver
metastasis between patients that underwent resection of
the gallbladder bed, anatomical segmentectomy 4b + 5
and hepatectomy for pT2 and pT3 GBC. He also proved
that there were no particular preferences of recurrent
liver metastasis for segment 4a + 5. Similarly, other
authors have reported that there was no association be-
tween major hepatectomy and long-term survival, and
that there was an increased association between major
hepatic surgery and perioperative morbidity”,

In order to support this, Pawlik ez a/” have proved
that patients who had undergone major hepatic resection
(anatomical segmentectomy of 4a + 5 or hemihepatec-
tomy) had a similar risk of specific death as patients who
underwent hepatic wedge resection, on both univariate and
multivatiate analyses. Rather than the type of hepatic resec-
tion, the most important factor that determines the final
outcome is to obtain RO resection. In fact, R1/R2 margin
status is associated with decreased long-term survival.

In conclusion, for gallbladder cancer without hepato-
duodenal ligament invasion and without any locoregional
liver involvement, the wedge resection of the gallblad-
der bed (3 cm) is preferable to hepatectomy™ ", With
regard to GBC that has invaded the gallbladder bed, in
order to obtain negative histological margins, the pre-
ferred approach is nonanatomical resection of hepatic
parenchyma, with a distal clearance of at least 2 em™,
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Table 3 Patient characteristics: Type of operation and survival data

Patient Gender Age (yr) Incidental TNM é6th edition Cystic duct Resection Surgery 5-yr survival
1 M 63 No pT2 N1 Mx RO RO Wedge res. (IVb + V) + lymphadenectomy ( I stage) Alive, 15 mo
2 F 82 No pT4 N2 M1 RO R1 Wedge res. (IVb + V) + lymphadenectomy ( I stage) Dead, 3 mo
+ CBD res.
3 F 60 No pT3 N1 Mx R1 R1 Wedge res. (IVb + V) + lymphadenectomy ( I stage) Dead, 6 mo
4 F 72 No pT3 N1 Mx RO R1 Wedge res. (IVb + V) + lymphadenectomy ( I stage) Dead, 8 mo
5 M 76 No pT4 N1 Mx RO R1 Wedge res. (IVb + V) + lymphadenectomy ( I stage) Dead, 7 mo
6 M 81 No pT3 NO Mx RO R1 Wedge res. (IVb + V) + lymphadenectomy ( I stage) Dead, 9 mo
7 F 77 No pT2 NO Mx RO RO Wedge res. (IVb + V) + lymphadenectomy ( I stage) Dead, 24 mo
8 F 45 No PT1a NO Mx RO RO Cholecystectomy, no further surgery Alive, no recurrence
at5yr
9 F 81 No PT3 N1 Mx RO R1 Wedge res. (IVb + V) + lymphadenectomy ( I stage) Dead, 28 mo
10 F 66 No pT1b NO Mx RO RO Wedge res. (IVb + V) + lymphadenectomy ( I stage) Alive, no recurrence
at5yr
11 M 69 Yes pT1b NO Mx RO RO LC (stage) - wedge res. (IVb + V) + Alive, 38 mo
lymphadenectomy (II stage) + PS exc (disease recurrence)
12 M 65 Yes PT1a Nx Mx RO RO Cholecystectomy Alive, no recurrence
at6 yr
13 F 72 Yes pT2 NO Mx RO RO LC (stage) - wedge res. (IVb + V) + Alive, no recurrence
lymphadenectomy (I stage) + PS exc at5yr
14 M 55 Yes pT2 NO M1 R1 R1 LC (stage) - wedge res. (IVb + V) + Dead, 8 mo
lymphadenectomy (II stage) + CBD and PS exc
15 F 78 Yes pT2 N1 Mx RO RO Cholecystectomy, refused further surgery Dead, 26 mo
16 F 57 Yes pT1b NO Mx RO RO LC (stage) - wedge res. (IVb + V) + Alive, no recurrence
lymphadenectomy (II stage) + PS exc at5yr
17 M 71 Yes pT2 N1 Mx RO RO LC (stage) - wedge res. (Vb + V) + Dead, 23 mo
lymphadenectomy (I stage) + PS exc
18 F 61 Yes pTis Nx Mx RO RO LC Alive, no recurrence
at5yr
19 M 69 Yes pT1b NO Mx RO RO Cholecystectomy, refused further surgery Alive, no recurrence
at5yr

TNM: Tumor node metastasis; M: Male; F: Female; CBD: Common bile duct; PS: Port site; LC: Laparoscopic cholecystectomy; res: Resection of segments;

exc: Excision.

Optimal extent of lymph node dissection?
In GBC, besides radical RO resection, another main
aim of surgery is to obtain complete clearance of the
locoregional lymph nodes. GBC spreads through differ-
ent pathways: direct locoregional invasion to lymphatic,
vascular and neural invasion. The most common route of
dissemination is lymphatic diffusion. This is facilitated by
lymphatic channels in both the muscular and subserosal
layers of the gallbladder. In addition, neoplastic cells, even
without evident transmural invasion, often spread supet-
ficially to the other lymph nodes along the bile ducts"* .
The lymph nodes involved in the locoregional spread of
GC can be divided into three: (1) cystic, pericholedochal
and hilar lymph nodes; (2) lymph nodes around the portal
vein, the common hepatic artery and periduodenal and
peripancreatic lymph nodes; and (3) celiac, superior mes-
enteric artery and the para-aortic lymph nodes'*?.
Although the cystic and pericholedochal lymph nodes
are the first key station, the pathways of lymph node
involvement from the first site of diffusion to the hepa-
toduodenal ligament (cystic, pericholedochal and hilar
lymph nodes) tend to be highly variable”. In fact, GBC
can spread directly to the third level of lymph nodes,
along the perivascular soft tissue (celiac, superior mesen-
teric artery and the para-aortic lymph nodes), according
to the three pathways of lymphatic drainage proposed
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by Ito ef al"; cholecysto-retropancreatic pathway (main
pathway), cholecysto-celiac and cholecysto-mesenteric
pathways (accessory pathways). The incidence of occult
lymphatic metastasis discovered during reoperation for
incidental GBC can vary from 0% to 85% in relation to
the depth of organ invasion (pT).

In fact, the reported incidence of occult lymphatic
metastasis by stage is as follows: for T1a 0%-2.5%, for
T1b 15%-25%, for T2 30%-50%, for T3 45%-75%,
and for T4 > 85%>'**? (Table 4). Similarly to other
cancers, lymphadenectomy not only provides important
staging information, but more importantly, may decrease
the risk of locoregional recurrence. In fact, after tumor
resection, the level of lymph node metastasis cortelates
with overall prognosis within the same pT stage cat-
egory[zs’%]. Miyakawa e al”” reported 5-year survival of
60.3% for pNO patients, 30.0% for pN1, 16.8% for pN2,
and 5.9% for pN3. Hence, little controversy exists on
the optimal management of Tla GBC. In fact, chole-
cystectomy alone is sufficient”, On the contrary, contro-
versy still exists on the need for more radical resection
in T1b GBC™. Moreover, different authors have ad-
vocated that not all T1b stages are the same, and treat-
ment should be individualized. In fact, due to the strong
correlation between lymphatic invasion and lymph node
metastasis, Shibata ¢ «/”" have advocated the use of
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Table 4 Residual disease in the lymph nodes after re-resection for each pT (%)

Pathological T  Ogura er a/”?  Tsukada er a/''®  Foster er a/’**! Pawlik er /™’ You et ai** Liang er a/**! Erich er a/**
Tis

Tla 25 0 0 0 0

Tib 15.5 0 3.8 0 244

T1 (tot) 18 0 125 38 0 244

T2 443 46 33 31.3 29.2 449

T3 72 75 455 58.7 63.7

T4 85.36

lymphatic invasion as guidance for additional radical re-
section. However, this remains controversial because the
absence of lymph node invasion does not exclude other
recurrence such as liver metastases, peritoneal carcino-
matosis or recurrence at the port sites, or expression of
other forms of diffusion of GBC**,

Based on our review, we believe that resection of the
gallbladder bed with regional lymph node dissection is the
best choice for treatment of T1b GBC. In Western coun-
tries, lymphadenectomy is usually confined to the hepato-
duodenal ligament around the hilar area (N1 lymph nodes:
cystic, pericholedochal and hilar lymph nodes). Extended
radical lymphadenectomy of N2 lymph nodes (including
lymph nodes around the portal vein, common hepatic ar-
tery, and periduodenal and peripancreatic lymph nodes) is
not routinely advocated™. Currently, according to the 7th
edition of AJCC staging, N2 involvement is considered as
M1 metastasis, and represent a potential contraindication
to additional radical surgerym.

When is resection of the common bile duct necessary?
Resection of the common bile duct performed at the
time of the hepatic resection and lymphadenectomy is
controversial” 7. GC has a strong tendency to invade
the hepatoduodenal ligament in the form of perineural
invasion or lymph node metastasis, therefore, en bloc
resection of the regional lymph nodes together with
excision of the connective tissue around the portal and
hepatic artery should be performed, whenever lymph
node dissection of the hepaduodenal ligament is enter-
tained”"". Dissection of the hepatoduodenal ligament
implies a risk of inducing ischemic damage to the com-
mon bile duct, therefore, Shimizu e /" proposed rou-
tine resection of the extrahepatic bile duct to facilitate
lymphadenectomy, avoiding common bile duct ischemia,
and increasing the number of lymph nodes harvested.
However, these benefits have not been confirmed in oth-
er studies”™, Pawlik ¢f 2/” showed that the median num-
ber of lymph nodes harvested at the time of lymphade-
nectomy was the same (7 = 3), regardless of whether the
common bile duct was or was not resected concomitant-
ly with lymph node dissection (P = 0.35). Araida e/ al™
found that, in patients with advanced GBC, who did not
have direct invasion of the hepatoduodenal ligament
and/or of the cystic duct, bile duct resection did not re-
sult in any differences in terms of recurrence and overall
survival, but it only exposes patients to the potential
complications of the bilioenteric anastomosis.
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In conclusion, bile duct resection should be perform-
ed only when the patients have a positive involvement of
the cystic duct margins, discovered either on the patho-
logical review of the initial cholecystectomy or through
biopsy of the cystic duct at the time of the second op-
eration™”. In fact, microscopic involvement of the
cystic duct margin is associated with a residual and/or
additional disease in the common bile duct in over one-
third of the cases™"”.

Type of treatment according to depth invasion

Contrary to other gastrointestinal carcinomas, the depth
of invasion of GBC dictates the extent of surgical re-
section. In cases of carcinoma 7 situ or tumor invading
the mucosa (Tis and T1a), simple cholecystectomy with
negative surgical margins can be considered as curative
Surgery[3,4,23,37].

The 5-year survival after simple cholecystectomy is
between 99% and 100%”>"". When the muscularis layer is
involved (T'1b), a 20%-50% local-regional recurrence can
be expected after simple cholecystectomy™”" (Table 5).
At the time of reoperation, it has been shown that there
is a 10% incidence of residual disease in the liver bed as-
sociated with a 15%-25% incidence of residual metastatic
lymph node involvement™”**. The 5-year survival after
simple cholecystectomy is between 40% and 500/,
Therefore, the recommended procedure is cholecystec-
tomy associated with resection of at least 3 cm of liver
parenchyma (wedge resection), plus adequate lymphad-
enectomy (Glenn’s resection)” ™. When the tumor ex-
tends beyond the serosa and invades the liver or an organ
or an adjacent structure (T3), there is a 36% incidence of
residual disease at the liver level and 45%-75% incidence
of lymph node dissemination”*****. The goal of surgical
intervention is to obtain RO resection, hence, mandatory
steps include extended lymphadenectomy and extended
hepatic resection, associated with resection of other or-
gans and structures, when necessary”. T3 patients are at
high risk of peritoneal metastases, therefore, explorative
laparoscopy should be considered in order to avoid un-
necessary laparotomy. The 5-year survival after simple
cholecystectomy is 0%-15%, and reaches 25%-65% after
extended resection®* (Table 5).

Does laparoscopic cholecystectomy worsen prognosis?
More cases of GBC are incidentally diagnosed during
laparoscopic cholecystectomy, thus, the question arises
whether laparoscopic cholecystectomy worsens the prog-
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Table 5 Five-year survival according to both stage of gall-

bladder cancer and type of surgery (%)

Author T1aLC T1b LC T2 LC T2 extended resection
Fong et al™ 19 61
Wagholikar et al™” 100  41.67

Fong et al™ 20 60

Foster et al™ 100 50 38 78

Chijiiwa et al®” 17 75

LC: Laparoscopic cholecystectomy.

nosis of these patients. Drouard ¢z a/*” first described
the development of port-site metastases in 1991, and ad-
ditional proof came in 1994" This contributed to the
loss of interest in approaching malignancy laparoscopi-
cally. Furthermore, excessive manipulation of the organ
and perforation can cause intraperitoneal spread of ma-
lignant cells, resulting in a worse long-term survival™.
In fact, the incidence of port-site recurrence increased
from 9% in patients without intraoperative perforation
to 40% in those in whom perforation could be demon-
strated ™. Other studies proved that pneumoperitoneum
significantly increased tumor cell implantation at trocar
sites, and tumor growth in the peritoneumm’m. Howev-
et, laparoscopic cholecystectomy, if correctly performed,
did not influence the long-term prognosis of early stage
tumors (T1a, T1b, T2)"", Also, radical re-resection, pet-
formed several months after laparoscopic cholecystec-
tomy, has similar results to radical resection in one stage,
and long-term survival can be achieved in tumors with
infiltration of the liver in patients who have previously
undergone noncurative surgery "), Survival is strictly
related to the depth of parietal invasion of the tumor,
but there is no significant difference between patients
with incidental GBC discovered during or after cholecys-
tectomy (P = 0235)"". The real problem is to have a clear
understanding of how to deal with this eventuality.

Are port-site metastasis a real problem?

Port-site metastasis is the most common form of pa-
rietal recurrence (Table 6). It has been reported at all
stages of gallbladder carcinoma and at any of the trocar
sites. It generally presents after latency, ranging from a
few months to 3-4 years. Many factors can contribute to
port-site metastasis. One of the most important is intra-
operative spillage of bile from gallbladder wall perfora-
tion, which has been described in 30% of laparoscopic
cholecystectomy cases, and it has been linked to port-
site metastasis'™ ", Intraoperative manipulation of the
tumort, in the form of tension, dissection and isolation,
often leads to the disintegration of a certain proportion
of cancer cells, as confirmed by the presence of granu-
lar cells in 40% of laparoscopic instruments"”*". The
increased intraperitoneal pressure induced by the CO:
pneumoperitoneum can spread and redistribute cancer
cells within the peritoneal cavity and in damaged surfaces.
Finally, evidence exists on the immunosuppressive action
of CO:2 which would favor the implantation of tumor
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Table 6 Metastasis at port-site and at subcostal laparotomy (%)

Author Metastasis at port-site Metastasis at subcostal laparotomy
7' graggen et al™ 14
Wu et al*! 16 6.5
Paolucci et al™™” 17.1
Paolucci et al™ 14 12
50 . . . .
cells®™. The median survival after port-site metastasis

is approximately 1 year, and it is mandatory to perform
resection at the time of reintervention in patients previ-

ously treated with laparoscopic cholecystectomy™",

Contraindications to additional radical resection

With the primary goal of surgery in mind (RO resec-
tion), the only contraindication to additional surgery is
the inability to obtain radical RO resection. In particular,
the presence of peritoneal metastasis, distant metasta-
sis, locally advanced GBC with N2 or M1 (according
to the 7th edition of AJCC staging), lymph node inva-
sion along the hepatic artery, portal vein and celiac and
mesenteric vessels are all considered contraindications
to radical resection™"™. On the other hand, the pres-
ence of peripancreatic (head only) lymph node disease
is not a contraindication to surgical excision, and radical
lymphadenectomy and pancreaticoduodenectomy can
be carried out together with liver resection”). Also, the
depth of liver involvement and multiorgan locoregional
involvement do not represent a contraindication for ad-
ditional radical resection”*?, Combined pancreaticoduo-
denectomy, right hemicolectomy and major hepatectomy
are effective treatment for GBC with direct invasion
of the adjacent organs (stomach, duodenum, pancreas,
colon and liver), but only if potentially curative resec-
tion (RO) is feasible. In these cases of multiorgan resec-
tion for GBC, given radical RO resection, the long-term
survival will depend on bile duct involvement”". In
fact, stromal invasion of the extrahepatic bile ducts is
sometimes a prelude to hepatoduodenal ligament in-
volvement, and is also associated with a higher rate of
metastases to para-aortic nodes with a high incidence of
residual tumor and poor outcome after surgerym].

In conclusion, incidental carcinoma of the gallblad-
der, as our experience confirms, generally is diagnosed at
an earlier stage and carries a better prognosis than non-
incidentally found cancer. Laparoscopic cholecystectomy
does not affect survival if implemented with proper tech-
nique. Simple cholecystectomy may be an adequate treat-
ment only for eatlier stage GBC: Tis and T1a. All other
stages, starting from T1b should be treated with lymph-
adenectomy and resection of at least 2-3 cm of liver pa-
renchyma around the liver bed, provided that no residual
microscopic cancer (RO) remains. Resection of the main
bile ducts could be necessary in hilum-type cancers with
positive margins of the cystic duct. More extensive liver
resection or performance of multiorgan resection can be
pursued in order to achieve RO resection.
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COMMENTS

Background

Gallbladder carcinoma remains a rare, but highly aggressive disease. Its dismal
prognosis is associated with the advanced stage of the disease at the time of
diagnosis.

Research frontiers

Controversy exists about the optimal management of the disease. In particular,
the debate involves the extent of surgical resection of the liver and surrounding
organs, the need for resection of the main bile duct, the extent of lymph node
removal, and the potential for negative effects of previous laparoscopic chole-
cystectomy. It is also unclear when surgery is not indicated at all.

Innovations and breakthroughs

Previous studies have proved how simple cholecystectomy is sufficient treat-
ment for early stages of gallbladder carcinoma. Also, it seems that, at more
advanced stages, it is paramount to obtain complete gross oncological resec-
tion (RO) without the need for anatomical hepatic resection. In order to minimize
port-site metastasis, the laparoscopic approach to apparently benign gall-
bladder disease has to follow specific principles: minimal manipulation of the
gallbladder; avoidance of rupture of the gallbladder and bile spillage; extraction
of the specimen with a protective bag to avoid contact with the skin; and evacu-
ation of the intraperitonealy insufflated gas via the cannulae.

Applications

The authors conclude that gallbladder cancer can be adequately cured when
the diagnosis is early and the treatment is standardized by stage. Incidental
carcinoma of the gallbladder is generally diagnosed at an earlier stage and
carries a better prognosis than nonincidentally found cancer. Laparoscopic
cholecystectomy does not affect survival if implemented with proper technique.
Simple cholecystectomy may be adequate treatment only for the earlier stages.
All other stages should be treated with lymphadenectomy and resection of at
least 2-3 cm of liver parenchyma around the liver bed, provided that no residual
microscopic cancer remains. Resection of the main bile ducts could be neces-
sary in cancers with positive margins of the cystic duct. More extensive liver
resection or performance of multiorgan resection can be pursued in order to
achieve complete resection of the tumor. This research can certainly guide
surgeons that encounter this rare entity unexpectedly. In fact, as long as the
appropriate referrals are made, the prognosis does not worsen. This can also
increase awareness of this rare, but potentially lethal disease.
Terminology

RO is the surgical removal of all the grossly apparent tumor cells. Port-site
metastasis refers to implantation of tumor cells at the skin incisions utilized to
place the laparoscopic trocars.

Peer review

The authors present solid experience with a rare disease. Their clinical analy-
sis, along with a thorough review of the literature, provides a clear algorithm to
approach the disease at different stages.

REFERENCES

1 Duffy A, Capanu M, Abou-Alfa GK, Huitzil D, Jarnagin
W, Fong Y, D’Angelica M, Dematteo RP, Blumgart LH, O’
Reilly EM. Gallbladder cancer (GBC): 10-year experience at
Memorial Sloan-Kettering Cancer Centre (MSKCC). | Surg
Oncol 2008; 98: 485-489

2 Shih SP, Schulick RD, Cameron JL, Lillemoe KD, Pitt HA,
Choti MA, Campbell KA, Yeo CJ, Talamini MA. Gallbladder
cancer: the role of laparoscopy and radical resection. Ann
Surg 2007; 245: 893-901

3 Hueman MT, Vollmer CM, Pawlik TM. Evolving treatment
strategies for gallbladder cancer. Ann Surg Oncol 2009; 16:
2101-2115

4 Jensen EH, Abraham A, Habermann EB, Al-Refaie WB,
Vickers SM, Virnig BA, Tuttle TM. A critical analysis of the
surgical management of early-stage gallbladder cancer in
the United States. | Gastrointest Surg 2009; 13: 722-727

5 Pawlik TM, Gleisner AL, Vigano L, Kooby DA, Bauer TW,
Frilling A, Adams RB, Staley CA, Trindade EN, Schulick
RD, Choti MA, Capussotti L. Incidence of finding residual

(49

Tag
Bnishideng®

WJG | www.wjgnet.com

10

11

12

13

14

15

16

17

18

19

20

21

22

disease for incidental gallbladder carcinoma: implications
for re-resection. | Gastrointest Surg 2007; 11: 1478-1486; dis-
cussion 1486-1487

Muratore A, Polastri R, Bouzari H, Vergara V, Capussotti L.
Radical surgery for gallbladder cancer: a worthwhile opera-
tion? Eur | Surg Oncol 2000; 26: 160-163

Zhang W], Xu GF, Zou XP, Wang WB, Yu JC, Wu GZ, Lu
CL. Incidental gallbladder carcinoma diagnosed during or
after laparoscopic cholecystectomy. World | Surg 2009; 33:
2651-2656

Choi SB, Han HJ, Kim CY, Kim WB, Song TJ, Suh SO, Kim
YC, Choi SY. Incidental gallbladder cancer diagnosed fol-
lowing laparoscopic cholecystectomy. World | Surg 2009; 33:
2657-2663

de Aretxabala XA, Roa IS, Mora JP, Orellana JJ, Riedeman
JP, Burgos LA, Silva VP, Cuadra AJ, Wanebo HJ. Laparo-
scopic cholecystectomy: its effect on the prognosis of pa-
tients with gallbladder cancer. World | Surg 2004; 28: 544-547
Shimizu H, Kimura F, Yoshidome H, Ohtsuka M, Kato A,
Yoshitomi H, Nozawa S, Furukawa K, Mitsuhashi N, Takeu-
chi D, Suda K, Yoshioka I, Miyazaki M. Aggressive surgical
approach for stage IV gallbladder carcinoma based on Japa-
nese Society of Biliary Surgery classification. | Hepatobiliary
Pancreat Surg 2007; 14: 358-365

Yagi H, Shimazu M, Kawachi S, Tanabe M, Aiura K, Wakaba-
yashi G, Ueda M, Nakamura Y, Kitajima M. Retrospective
analysis of outcome in 63 gallbladder carcinoma patients
after radical resection. | Hepatobiliary Pancreat Surg 2006; 13:
530-536

Cziupka K, Partecke LI, Mirow L, Heidecke CD, Emde C,
Hoffmann W, Siewert U, van den Berg N, von Bernstorff
W, Stier A. Outcomes and prognostic factors in gallbladder
cancer: a single-centre experience. Langenbecks Arch Surg
2012; 397: 899-907

Kayahara M, Nagakawa T, Nakagawara H, Kitagawa H, Oh-
ta T. Prognostic factors for gallbladder cancer in Japan. Ann
Surg 2008; 248: 807-814

Shukla PJ, Barreto SG, Arya S, Shrikhande SV, Hawaldar R,
Purandare N, Rangarajan V. Does PET-CT scan have a role
prior to radical re-resection for incidental gallbladder can-
cer? HPB (Oxford) 2008; 10: 439-445

Hu JB, Sun XN, Xu J, He C. Port site and distant metastases
of gallbladder cancer after laparoscopic cholecystectomy
diagnosed by positron emission tomography. World | Gas-
troenterol 2008; 14: 6428-6431

Araida T, Higuchi R, Hamano M, Kodera Y, Takeshita N,
Ota T, Yoshikawa T, Yamamoto M, Takasaki K. Hepatic re-
section in 485 RO pT2 and pT3 cases of advanced carcinoma
of the gallbladder: results of a Japanese Society of Biliary
Surgery survey--a multicenter study. | Hepatobiliary Pancreat
Surg 2009; 16: 204-215

Pawlik TM, Choti MA. Biology dictates prognosis follow-
ing resection of gallbladder carcinoma: sometimes less is
more. Ann Surg Oncol 2009; 16: 787-788

Tsukada K, Kurosaki I, Uchida K, Shirai Y, Oohashi Y, Yo-
koyama N, Watanabe H, Hatakeyama K. Lymph node spread
from carcinoma of the gallbladder. Cancer 1997; 80: 661-667
Varshney S, Butturini G, Gupta R. Incidental carcinoma of
the gallbladder. Eur | Surg Oncol 2002; 28: 4-10

Shibata K, Uchida H, Iwaki K, Kai S, Ohta M, Kitano S.
Lymphatic invasion: an important prognostic factor for
stages T1b-T3 gallbladder cancer and an indication for ad-
ditional radical resection of incidental gallbladder cancer.
World | Surg 2009; 33: 1035-1041

Ito M, Mishima Y, Sato T. An anatomical study of the lym-
phatic drainage of the gallbladder. Surg Radiol Anat 1991; 13:
89-104

Ogura Y, Mizumoto R, Isaji S, Kusuda T, Matsuda S, Tabata
M. Radical operations for carcinoma of the gallbladder:
present status in Japan. World | Surg 1991; 15: 337-343

August 14, 2012 | Volume 18 | Issue 30 |



23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Cavallaro A et a/. Gallbladder cancer during laparoscopic cholecystectomy

Foster JM, Hoshi H, Gibbs JF, Iyer R, Javle M, Chu Q, Ku-
vshinoff B. Gallbladder cancer: Defining the indications for
primary radical resection and radical re-resection. Ann Surg
Oncol 2007; 14: 833-840

You DD, Lee HG, Paik KY, Heo JS, Choi SH, Choi DW.
What is an adequate extent of resection for T1 gallbladder
cancers? Ann Surg 2008; 247: 835-838

Liang JW, Dong SX, Zhou ZX, Tian YT, Zhao DB, Wang CF,
Zhao P. Surgical management for carcinoma of the gallblad-
der: a single-institution experience in 25 years. Chin Med |
(Engl) 2008; 121: 1900-1905

Jensen EH, Abraham A, Jarosek S, Habermann EB, Al-
Refaie WB, Vickers SA, Virnig BA, Tuttle TM. Lymph node
evaluation is associated with improved survival after sur-
gery for early stage gallbladder cancer. Surgery 2009; 146:
706-711; discussion 711-713

Miyakawa S, Ishihara S, Horiguchi A, Takada T, Miyazaki
M, Nagakawa T. Biliary tract cancer treatment: 5,584 results
from the Biliary Tract Cancer Statistics Registry from 1998
to 2004 in Japan. | Hepatobiliary Pancreat Surg 2009; 16: 1-7
Yoshida T, Matsumoto T, Sasaki A, Morii Y, Ishio T, Ban-
doh T, Kitano S. Laparoscopic cholecystectomy in the treat-
ment of patients with gall bladder cancer. | Am Coll Surg
2000; 191: 158-163

Otero JC, Proske A, Vallilengua C, Lujan M, Poletto L, Pez-
zotto SM, Fein L, Otero JR, Celoria G. Gallbladder cancer:
surgical results after cholecystectomy in 25 patients with
lamina propria invasion and 26 patients with muscular
layer invasion. ] Hepatobiliary Pancreat Surg 2006; 13: 562-566
Edge SB, Compton CC. The American Joint Committee on
Cancer: the 7th edition of the AJCC cancer staging manual
and the future of TNM. Ann Surg Oncol 2010; 17: 1471-1474
Araida T, Higuchi R, Hamano M, Kodera Y, Takeshita N,
Ota T, Yoshikawa T, Yamamoto M, Takasaki K. Should the
extrahepatic bile duct be resected or preserved in RO radi-
cal surgery for advanced gallbladder carcinoma? Results of
a Japanese Society of Biliary Surgery Survey: a multicenter
study. Surg Today 2009; 39: 770-779

Fuks D, Regimbeau JM, Le Treut YP, Bachellier P, Raventos
A, Pruvot FR, Chiche L, Farges O. Incidental gallbladder
cancer by the AFC-GBC-2009 Study Group. World | Surg
2011; 35: 1887-1897

Higuchi R, Ota T, Araida T, Kobayashi M, Furukawa T,
Yamamoto M. Prognostic relevance of ductal margins in op-
erative resection of bile duct cancer. Surgery 2010; 148: 7-14
Kaneoka Y, Yamaguchi A, Isogai M, Harada T, Suzuki M.
Hepatoduodenal ligament invasion by gallbladder carcino-
ma: histologic patterns and surgical recommendation. World
J Surg 2003; 27: 260-265

Wakai T, Shirai Y, Tsuchiya Y, Nomura T, Akazawa K,
Hatakeyama K. Combined major hepatectomy and pancre-
aticoduodenectomy for locally advanced biliary carcinoma:
long-term results. World | Surg 2008; 32: 1067-1074

Fong Y, Jarnagin W, Blumgart LH. Gallbladder cancer: com-
parison of patients presenting initially for definitive opera-
tion with those presenting after prior noncurative interven-
tion. Ann Surg 2000; 232: 557-569

Wagholikar GD, Behari A, Krishnani N, Kumar A, Sikora

(49

Tag
Bnishideng®

WJG | www.wjgnet.com

4027

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

SS, Saxena R, Kapoor VK. Early gallbladder cancer. | Am
Coll Surg 2002; 194: 137-141

Fong Y, Brennan MF, Turnbull A, Colt DG, Blumgart LH.
Gallbladder cancer discovered during laparoscopic surgery.
Potential for iatrogenic tumor dissemination. Arch Surg
1993; 128: 1054-1056

Chijiiwa K, Kai M, Nagano M, Hiyoshi M, Ohuchida J,
Kondo K. Outcome of radical surgery for stage IV gallblad-
der carcinoma. | Hepatobiliary Pancreat Surg 2007; 14: 345-350
Drouard F, Delamarre ], Capron JP. Cutaneous seeding of
gallbladder cancer after laparoscopic cholecystectomy. N
Engl | Med 1991; 325: 1316

Jones DB, Dunnegan DL, Soper NJ. The influence of intra-
operative gallbladder perforation on long-term outcome
after laparoscopic cholecystectomy. Surg Endosc 1995; 9:
977-980

Goetze T, Paolucci V. Does laparoscopy worsen the progno-
sis for incidental gallbladder cancer? Surg Endosc 2006; 20:
286-293

Z’graggen K, Birrer S, Maurer CA, Wehrli H, Klaiber C,
Baer HU. Incidence of port site recurrence after laparoscopic
cholecystectomy for preoperatively unsuspected gallblad-
der carcinoma. Surgery 1998; 124: 831-838

Wu JS, Brasfield EB, Guo LW, Ruiz M, Connett JM, Philpott
GW, Jones DB, Fleshman JW. Implantation of colon cancer
at trocar sites is increased by low pressure pneumoperito-
neum. Surgery 1997;122: 1-7

Bouvy ND, Marquet RL, Jeekel ], Bonjer H]J. Laparoscopic
surgery is associated with less tumour growth stimulation
than conventional surgery: an experimental study. Br | Surg
1997; 84: 358-361

Lundberg O, Kristoffersson A. Port site metastases from
gallbladder cancer after laparoscopic cholecystectomy. Re-
sults of a Swedish survey and review of published reports.
Eur ] Surg 1999; 165: 215-222

Paolucci V, Schaeff B, Schneider M, Gutt C. Tumor seeding
following laparoscopy: international survey. World | Surg
1999; 23: 989-995; discussion 996-997

Paolucci V. Port site recurrences after laparoscopic chole-
cystectomy. | Hepatobiliary Pancreat Surg 2001; 8: 535-543
Doudle M, King G, Thomas WM, Hewett P. The movement
of mucosal cells of the gallbladder within the peritoneal cav-
ity during laparoscopic cholecystectomy. Surg Endosc 1996;
10: 1092-1094

Champault G, Taffinder N, Ziol M, Riskalla H, Catheline
JM. Cells are present in the smoke created during laparo-
scopic surgery. Br | Surg 1997; 84: 993-995

Xiao WD, Peng CH, Zhou GW, Wu WD, Shen BY, Yan JQ,
Yang WP, Li HW. Surgical treatment for Nevin stage IV and
V gallbladder carcinoma: report of 70 cases. Hepatobiliary
Pancreat Dis Int 2005; 4: 589-592

Agarwal AK, Mandal S, Singh S, Sakhuja P, Puri S. Gall-
bladder cancer with duodenal infiltration: is it still resect-
able? | Gastrointest Surg 2007; 11: 1722-1727

Shirai Y, Ohtani T, Tsukada K, Hatakeyama K. Combined
pancreaticoduodenectomy and hepatectomy for patients
with locally advanced gallbladder carcinoma: long term re-
sults. Cancer 1997; 80: 1904-1909

S- Editor Lv S L- Editor Kerr C E- Editor LiJY

August 14, 2012 | Volume 18 | Issue 30 |



