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Abstract: Several reports claim that there is a risk that laparoscopic cholecystectomy (LC) might worsen the prog-
nosis of unsuspected gallbladder cancer. The aim of this study was to evaluate whether the surgical approach
influence the outcome in patients with incidental gallbladder carcinoma. Methods: A retrospective study was done
of 28 patients who were diagnosed with unsuspected gallbladder carcinoma who had undergone cholecystectomy
for benign gallbladder disease at our institution between 1999 and 2007. 20 patients (4 men and 16 women, aged
from 37 to 81 years) undergoing LC (group A) and 8 patients (6 men and 2 women, aged from 43 to 88 years) un-
dergoing open cholecystectomy (OC) (group B) with incidental diagnosed GC. We evaluated the outcome in the two
groups correlating the cumulative survival rates with tumor stage and surgical technique (LC or OC), time of diagno-
sis (after or during cholecystectomy). Results: nine patients (69.2 %) in group A and four patients (30.8%) in group
B had recurrence. Survival rate was statistically correlated to tumor stage (P<0.0001) Survival rate was statistically
correlated with tumor stage but neither with the surgical approach used to perform cholecystectomy, nor with time
of diagnosis (intra- or post-operatively). Conclusion: These results would seem to lend support to the opinion that
LC does not worsen the prognosis for incidental GC, regardless of whether the tumor was detected during or after
cholecystectomy.
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Introduction

Gallbladder carcinoma (GC) is the fifth most
common cancer of the gastrointestinal tract.
There are no specific clinical symptoms or
signs, and most patients have advanced dis-
ease at presentation. The 5-year prognosis for
all stages of GCs is about 5% [1], while the
median survival for patients with suspected
cancers is 9.2 months, and for those with inci-
dentally diagnosed cancers, 26.5 months [2].

In the era of laparoscopy many GBC are diag-
nosed after laparoscopic cholecystectomy and
most of these tumors are in an early stage. The
major concern about the use of laparoscopic
surgery for patients with GC is recurrence at
the level of scars or trocar holes and the spread
of tumor cells resulting from creation of pneu-

moperitoneum [3, 4], although some studies
suggested that the prognosis after LC was not
significantly different from that reported in the
literature after open cholecystectomy (OC) [5,
6].

The objective of this study was to evaluate
which factors influence the outcome of GC diag-
nosed during or after cholecystectomy, and to
evaluate whether the prognosis is worsen after
LC than after OC.

Methods

A retrospective study was performed on the 28
patients who were diagnosed with unsuspected
gallbladder carcinoma out of 11,574 who had
undergone cholecystectomy for benign gall-
bladder disease at our institution from January
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Table 1. TNM staging system for gallbladder carcinoma*
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Primary Tumor
>
T0
Tis (carcinoma in situ)
T1
Tla
Tib
T2
T3
T4
Regional lymph nodes
NX
NO
N1
Distant Metastasis
MX
MO
M1

No description of the tumor’s extent is possible because of incomplete information

No evidence of primary tumor

Cancer cells are limited to the epithelium (the innermost layer of the gallbladder) and have not invaded deeper layers of the gallbladder

The tumor invades into the lamina propria or the muscle layer (muscularis)

Tumor invades lamina propria

Tumor invades the muscle layer below the mucosa and lamina propria
The tumor invades perimuscular fibrous tissue with no extension beyond the serosa or into the liver

The tumor extends through the serosa and/or directly invades the liver and/or invades one other adjacent organ.

The tumor invades the main blood vessels leading into the liver (portal vein or hepatic artery) or has reached more than one organ outside of the liver.

Regional lymph nodes cannot be assessed
No regional lymph node metastasis
Regional lymph node metastasis

Distant metastasis cannot be assessed
No distant metastasis
Distant metastasis

Tis, NO, MO

T4 (a or b), NO, MO
T2, NO, MO

T3, NO, MO

T1-3, N1, MO

T4, any N, MO

Any T, any N, M1

*According to AJCC (American Joint Committee on Cancer, AJCC) Cancer Staging Manual, Sixth Edition, 2002 [4].
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Table 2. Therapy according to stage, diagnosis and survival period

bladder), a retrieval bag was

used to prevent gallbladder

Stage Patient (Gen- Diagnosis Type gf Furth_er Survival,months . )

€ der/age) g operation operation  (each patient)? rupture d.urlng-extractlon and
Tis M/ 76 Post- c No 35+ port-site mfectloq. We placed
Tis F/53 Post- Lc No 125+ an abdominal drain in the sub-
) hepatic region if there was bile
Tis F/78 Post: LC No Ad+ spillage during operation or if
Tis F/62 Post- Lc No 89+ the gallbladder is acutely
Tla F/63 Intra— LC No 120+ inflamed with extensive adhe-
Tla F/75 Post- LC No 43+ sions and more than usual
Tib F/66 Intra- LC No 6+ bleeding during surgery.
Tlb F/77 Intra- LC No 89 )
T2 F/63 Intra- LC Yes 29 All patients were followed up
. M/63 Intra- LC Yes 38 between 3 and 6 months after

surgery, and then every 6
T2 F/59 Intra- LC ves art months, by using carbohydrate
T2 F/76 Post- LC No 35 antigen 19-9 (CA 19-9) and
T2 F/62 Post- Lc 21 carcinoembryonic antigen
T2 F/65 Post- LC 57+ (CEA) levels, ultrasonography,
T3 F/37 Intra- LC Yes 10+ and enhanced CT when neces-
T3 F/68 Intra- LC No (refused) 20 sary. The recurrence of dis-
T3 F/77 Post- LC No (refused) 16 ease has been considered as
T3 M/57 Post- LC  No (refused) 19 any recurrence of tumor: dis-
T4 F/81 Intra- Lc biopsy 6 tant meta;ta&s, wide _spread
T4 M/56 Intra- Lc biopsy 3 or Iocql peritoneal seeding and
port-site or scar recurrence.

Tla F/56 Intra- oC 16+
Tib F/61 Intra- 0C 70+ The cumulative survival rate
Tib F/77 Intra- 0oC 25+ was calculated according to
Tib F/74 Intra- ocC 6+ the Kaplan-Meier method and
Tib F/43 Intra- ocC 78 correlation between survival
T2 M/66 Post- oc 24 rate and type of cholecystec-
T2 F/88 Intra- ocC No (refused) 31 tomy (LC or OC), Fime of diag-
13 M/50 Post- oc 12 nosis (after or during cholecys-

Intra-, intraoperatively; Post-, Postoperatively. ®A plus sign indicates patients who

were alive at the end of the follow-up period.

1999 to December 2007. In all patients GC was
detected incidentally by the pathologist during
or after surgery. All the clinical records, histo-
pathological reports data, operative records,
and survival rates of patients with incidental
carcinoma were analyzed. Tumor staging had
been done according to pathological tumor
staging (pT) as detailed in (Table 1) [7].

Cholecystectomy was performed by standard
technique and a retrieval bag during laparo-
scopic operation was used in all cases when a
perforation of gallbladder occurred so as to pre-
vent stone spillage.

Also, if the gallbladder wall acutely inflamed,
thick walled or filled with pus (empyema gall-
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tectomy) and pathological
stage was examined using the
log-rank test. A P-values of
<0.05 were considered to
denote statistically significant differences.
Statistical analyses were carried out using
SPSS (SPSS 12.0 for Windows; SPSS, Chicago,
IL, USA) software.

Results

Of the 11,574 patients who underwent chole-
cystectomy, the histological samples revealed
20 cases (0.19%) of unsuspected GC out of
10,466 LCs (group A) and 8 cases (0.72%) out
of 1108 OCs (group B).

In group A, the patients included four men and
sixteen women, the median age was 65.7 years
(range, 37-81 years) and in group B, the patients
included six men and two women, the median
age was 63.5 years (range, 43-88 years).

Int J Clin Exp Med 2015;8(1):869-875
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Figure 1. Survival for patients according to TNM
stage (x>=43.816, P<0.0001, log-rank test), and no
patient with pT4 tumor was censored.

All patients with GC were not detected before
surgery in any of these cases. The preoperative
diagnosis of these 28 patients was: cholelithia-
sis (15), chronic cholecystitis (2), gallbladder
polyp (polypoid lesion) (10), and adenomyoma-
tosis diagnosed by MRT (magnetic resonance
tomography) (1).

The tumor stage of all patients is reported in
Table 2. According to the pathological tumor
node metastases (TNM) staging system there
were four patients with pTis adenocarcinoma
(four after LC), three patients with pTla adeno-
carcinoma (two after LC and one after OC), six
patients with pT1lb adenocarcinoma (two after
LC and four after OC), eight patients with pT2
adenocarcinoma (six after LC and two after OC),
five patients with pT3 adenocarcinoma (four
after LC and one after OC) and two patients
with pT4 adenocarcinoma (two after LC).

Patients with pT1a (3) or pT1b (6) tumors had
no additional surgery and there was no recur-
rence occurred. In the remaining patients pre-
sented with pT2, pT3 or pT4 tumors, except
three pT3 (group A) and one pT2 (group B)
patients’ relative refused to undergo a radical
operation, additional radical surgery had per-
formed within the primary operation for patients
diagnosed intraoperatively, and the remaining
5 patients underwent additional radical surgery
12 (2), 16 (2) and 18 (1) days after first opera-
tion; the other with T4 were considered inoper-
able, only performed biopsy in order to allow for
proper pathologic diagnosis and staging,

872

—4— diagnosed during operation

—+— diagnosed after operation

Probability of Overall Survival

T 1 T
o 20 10 60 80 100 120
Time( months)

Figure 2. Survival for patients with GC discovered
incidentally after and during operation (x?>=3.712,
P=0.054, log-rank test).

Median follow-up time of these patients was 60
months (range 6-129 months). During this peri-
od, Recurrence of disease occurred in 13 out of
28 patients (46.4%): in nine patients after LC
(69.2%) and four after OC (30.8%), the occur-
rence rate between the two groups were no sig-
nificant difference (P=1).

There were four patients, who had a retrieval
bag used in group A. Recurrences occurred
after a mean of 8.5 months (range 6-11) in
group A and after a mean of 12.5 months
(range 8-19) in group B. The difference between
the two groups is not statistically significant
(P=0.062). Patients with pT2 or above under-
went further surgery. They underwent regional
lymphadenectomy and excision of the liver bed.
Further surgery was not performed on patients
with early cancer (pTis and pT1) (Table 2).

In the group A, nine patients with pT2 (3), pT3
(4) and pT4 (2) developed recurrence (5 liver
metastases, 1 lung metastasis, 1 stomach
metastasis, 1 bile duct metastasis, 1 pancreas
metastasis, but port site metastases were not
present in any of our patients) and died after
median 19 months (range 3-47 months). There
were four patients with pT1b (1), pT2 (2) and
pT3 (1) developed recurrence (2 liver metasta-
ses,) and died after median 27.5 months (range
11-78 months) in the group B. Survival rate was
statistically correlated to the depth of cancer
invasion (P<0.0001) (Figure 1), but there was
no significant difference between those who
were diagnosed with GC during or after opera-
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Figure 3. Survival for patients with GC discovered in-
cidentally in group A and during group B (x?=0.475,
P=0.491, log-rank test).

tion (P=0.054)and surgical approach (P=0.491)
(Figures 2, 3)

Discussion

GC is a relatively rare neoplasm and has been
considered to be a highly lethal disease. A pre-
operative diagnosis of GC is difficult not only in
the early stages but also in more advanced
stages. Incidental GCs have been diagnosed
during or after cholecystectomy [8, 9] and first
described by Marcial-Rojas RA et al [10]. In the
age of laparoscopic cholecystectomy, GC
detected incidentally is encountered in 0.2-
2.9% of cases[11-13].

In our study, patients with GC were all unsus-
pected findings during or after cholecystecto-
my, the disease was presentin 0.24% (0.19% in
group A and 7.2% in group B, respectively) of
our patients.

In the absence of significant evidence on the
better outcome following laparoscopic surgery,
we hypothesis that it is not the laparoscopy or
open technique that influences outcomes, but
factors such as stage of the lesion and intra-
operative events such as inadvertent perfora-
tion of the gall bladder with spillage of bile and
improper specimen retrieval. Indeed, the use of
a protective retrieval bag is considered ideal
during extraction of the GC, but this precaution
does not always exclude an intraperitoneal
seeding event [14]. In our experience, a retriev-
al bag is advised in cases with perforation of
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gallbladder and markedly thicker wall, so as to
prevent stone spillage, port-site recurrence and
intraperitoneal dissemination.

Surgical resection is the only potentially cura-
tive therapy for GC. All gallbladders must be
opened and examined carefully for any suspi-
cious lesions before the abdomen is closed.
The most appropriate way of diagnosis at pres-
ent is to macroscopically examine gallbladder
mucosa during surgery and to perform frozen
section diagnosis of suspected lesions, and the
entire lesion should be examined when neces-
sary [9].

Disease management depends on the depth of
tumor invasion through the gallbladder wall (T
stage), and the involvement of the surgical mar-
gins, as these are the two major determinants
of prognosis; the presence of lymph node
metastasis and perineural invasion are also rel-
evant, although information about nodal
involvement (N stage) is usually not available.

There is a consensus that simple cholecystec-
tomy is an adequate treatment for Tis and pTla
lesion, and tumors greater than stage pT2
should be treated by an additional radical oper-
ation. However, there is controversy in the man-
agement of T1 disease which includes Tla
(mucosa) and Tlb (muscle) substages. Some
authors reported long-term survival after sim-
ple cholecystectomy and did not recommend
radical resection for T1b disease [15-17], and
Recently, Wakai et a [18] found 10-year survival
for T1b tumors after simple cholecystectomy
was 87% and recommended that it should be
performed as standard procedure. However,
some reported high locoregional recurrence
and poor survival has been found in patients
with incidental gallbladder cancer treated with
simple cholecystectomy [5, 14, 19, 20]. As a
consequence, they advocate aggressive sur-
gery for pT1b disease.

In the current study, patients with Tis, pT1a and
1b tumors underwent simple cholecystectomy
without any recurrences; a negative margin has
been confirmed by intraoperative frozen biopsy,
and there was no case with a positive margin in
this series. Tis, T1a and T1b tumor have a good
prognosis after OC as well as after LCT2 or
beyond tumors have a poor prognosis in our
study, and patients with pT4 with the shortest
survival time. We believe a radical cholecystec-
tomy and lymph node dissection is advisable.

Int J Clin Exp Med 2015;8(1):869-875
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LC seems not to worsen the outcome in patients
with unsuspected GC. Cucinotta et al [5] con-
cluded in their study that survival rate was sta-
tistically correlated with tumor stage (early or
advanced cancer) but not with the surgical
approach used to perform cholecystectomy (LC
or OC). In a different study, Sarli et al [6]
described 20 incidentals GC (nine after LC and
11 after OC). They correlated the survival rates
with type of surgery (LC or OC) and with stage of
disease, finding a statistically significant corre-
lation with tumor stage but not with the surgical
approach performed. The outcome in patients
with GC incidentally diagnosed during or after
cholecystectomy in our study was similar to
that found in the above mentioned studies.

The surgical approach correlates with time, site
and type of recurrence but not with the overall
survival. Although recurrence of the disease
was diagnosed earlier in the group of patients
undergoing LC, no differences in survival rates
were observed in group A and group B. Possibly,
earlier diagnosis of recurrence after LC was a
consequence of a more intensive follow-up.

Conclusions

In our study, there seems to be a tendency that
the patients with postoperatively diagnosed
carcinoma had a better survival than that of
intraoperatively. This is likely because they
have smaller tumors, and therefore were not
noticed at the time of surgery.

However, there were four patients (40%) with
pTis carcinoma in the postoperative group, and
no one with T4 stage. The group with the intra-
operative detected carcinomas consists of 8
patients (72.7%) with local advanced tumors,
including two inoperable T4 patients.

Thus, although the limited number of cases
observed does not allow for definite conclu-
sions, the results of this study would seem to
sustain the opinion that GC is a curable malig-
nancy if diagnosed as an incidental finding at
an early stage and that LC has no adverse
effect on the outcome of patients with inciden-
tal GC, regardless of whether the tumor was
detected during or after cholecystectomy.
Given the limitations of retrospective data and
small sample size, further study needed to
define the definitely results.
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