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Background. A better appreciation of the course and factors that influence incidental gallbladder cancer (iGBC)
is needed fo develop treatment strategies aimed to improve outcomes. The purpose of the study was to determine
the influence of residual disease in the liver and lymph nodes on overall survival in re-resected patients with iGBC.
Patients and methods. Patients undergoing radical re-resection for iGBC from January 2012 to December 2018
were retrospectively identified. Patients with a 5-year follow-up and submitted to complete resection with stage |, Il
and lll disease were analysed. The influence of residual disease (RD) in liver and lymph nodes on survival was assessed
using the Kaplan-Meier curves. In addition, the rest of the group was assessed based on type of primary/secondary
procedure, number of harvested lymph nodes and RD in liver and/or lymph nodes.

Results. In this retfrospective study 48 out of 58 (83%) patients underwent re-resection. Among the group with a 5-year
follow-up (re-operation between 2012-2014), 22 patients out of 28 (79%) were re-resected. Survival analysis showed
that patients with no RD in the liver and lymph nodes had statistically significant better 5-year survival than those with
RD. Comparing 5-year survival rate in patients with RD in the liver or lymph nodes against no RD group, patients with
RD in the liver had statistically significantly worse 5-year survival, while lymph node metastases did not show any sta-
fistically significant different in 5-year survival. Besides, a statistically significant better prognosis was found in stage I
disease compared to stage lll, as expected.

Conclusions. The most important predictors of a 5-year survival in our study were RD in liver and stage of the disease.
Lymph node metastases did not have any impact on the overall 5-year survival rate.
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Introduction America.! It has a poor prognosis, the 5-year sur-
vival rate is 5-15%.2 The only curative treatment

Gallbladder cancer (GBC) is a relatively uncom-  option is RO resection of the disease.

mon aggressive malignancy, with an incidence of Usually, patients with GBC are discovered in-

2,5 per 100 000 inhabitants in the United States of  cidentally with ultrasound (US) or computed to-
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mography (CT) because of unspecific symptoms or
incidentally during the laparoscopic cholecystecto-
my.* CT is the best diagnostic tool to determine the
resectability of such patients.® Staging accuracy of
CT may be augmented by contrast-enhanced mag-
netic resonance imaging (MR), which can provide
a more detailed evaluation of the hepatic ducts.* In
patients with suspected or known GBC, 18-FDG
positron emission tomography (PET)-CT has dem-
onstrated the ability to detect occult metastases
with a sensitivity of 56%.°

GBC most commonly spreads from the gall-
bladder to the pancreaticoduodenal and hepatic
artery lymph nodes (LN), which are considered
as regional lymph nodes. Spread to the coeliac
and aortocaval lymph nodes represents metastatic
disease. Detection of clinically occult metastasis in
patients with GBC is difficult to achieve preopera-
tively due to aggressiveness of the disease and is
a contraindication for radical surgical approach.”®
If the imaging findings are suspicious of advanced
disease with peritoneal spread or distant nodal in-
volvement, diagnostic laparoscopy or laparotomy
should be performed before re-resection.’

According to the recent perspective, minimally
invasive surgery in oncologic GBC resection is not
recommended.? Oncological principles of adequate
pancreaticoduodenal and hepatic artery lymphad-
enectomy and RO liver margins are the standard of
care.’

Incidentally discovered GBC after cholecys-
tectomy presents a diagnostic and therapeutic
challenge. Incidental GBC (iGBC) is reported in
approximately 0.7% of patients undergoing chol-
ecystectomy. Ability to gather additional staging
information during workup is beneficial but the
extent of disease and spread after first procedure
is often not detectable. The overall incidence of the
residual disease (RD) varies according to T-stage
of the primary tumour. In T1 tumours can be as
high as 37.5%, 56.7% in T2 tumours, and 77.3% in
T3 tumours.”® Incidence of RD in the liver bed and/
or LNs is lower, ranging from 12% in patients with
T1 tumours to 46% in those with T3 tumours.!?
The general opinion is that patients need to be re-
resected if RO margins can be accomplished, but
there is still some debate which patients benefit the
most.""1> Re-resection should be performed early
after the primary procedure but after thorough
diagnostic workup to exclude the patients who
would not benefit from radical surgery.?

In preoperative workup CT or MRI is necessary
but the role of PET-CT is unknown, since there is
always inflammation around the operative field,

which can lead to misconclusions. Thus, the role
of PET-CT in iGBC before re-resection surgery re-
mains undetermined, but remains additional diag-
nostic tool with small impact on decision making
(13% of patients), probably useful for finding dis-
tant metastases and when questionable or concern-
ing features are apparent on CT or MRL.!

Operative strategy in re-resection consists of
staging laparoscopy, liver resection and lymphad-
enectomy.® Prior to performing laparotomy at the
time of re-resection, a staging laparoscopy may be
performed to evaluate distant metastases.!

Port site resection is not supported by the litera-
ture.® It is not associated with improved survival
and was associated with higher complication rate
such as incisional hernia (15%).!? Positive histol-
ogy of port sites is associated with the peritoneal
dissemination of primary tumour and has a poor
prognosis.!” Therefore routine port site resection is
not indicated.

LN dissection can be limited to the hepatodu-
odenal ligament (regional LN), as extended LN
excision (coeliac and aortocaval) is not associated
with improved outcomes because the involvement
of these nodes represents distant metastatic dis-
ease.”!® The incidence of LN involvement varies by
T-stage, 12%, 31% and 45% in patients with T1b, T2
and T3 tumours, respectively.!” Lymphadenectomy
and radical liver resection were associated with
improved survival in comparison with radical
liver resection alone in patients with T1b and T2
tumours.! Biopsy of aortocaval LN should be per-
formed routinely at the initiation of the procedure
and may be used to tailor surgical approaches.!8202!

Resection with negative margins is manda-
tory 3710121322 Major hepatectomy compared with
wedge resection (3 cm margin) or a formal seg-
ment 4b-5 resection has not been associated with
improved survival, but had a higher complication
rate.?>2

Routine bile duct resection has been shown re-
peatedly to have no impact on improved survival
but increases morbidity.!*?? Furthermore, it is as-
sociated with regional LN involvement and has a
poor prognosis.?* It is indicated in patients with
positive cystic duct margin after cholecystectomy
or when it is necessary during re-resection for the
achievement of negative margins.?

Timing of re-resection is still a controversial is-
sue. When GBC is discovered during the primary
procedure (during laparoscopy or classic cholecys-
tectomy) surgeon should either continue with de-
finitive surgery with the liver resection and lym-
phadenectomy or should stop the procedure and
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transfer such patient into the HPB centre. If it is
discovered due to pathologic findings, then inten-
sive workup for staging is necessary. The optimal
time interval for re-resection for incidentally dis-
covered gallbladder cancer appears to be between
4 and 8 weeks after the initial cholecystectomy.?
Time to re-resection was not confirmed as a predic-
tor of survival in a study of Fuks et al..1?

This retrospective study has been performed to
evaluate the conditional survival rate at multiple
time points in patients with RD in liver and LN af-
ter re-resection for iGBC.

Patients and methods

This study was designed as retrospective. All pa-
tients with iGBC referred to the Department of
Abdominal Surgery of the University Medical
Centre Ljubljana from January 2012 to December
2018 were included in a study. Survival analysis of
those patients with a 5-year follow up (re-resection
between 2012-2014) was performed. Patients were
identified from a prospectively maintained com-
puter database in 2019.

This study was approved by the Slovenian
National Medical Ethics committee (number 0120-
514/2019/4). Study also conforms to Declaration
of Helsinki and European Medicines Agency
Guidelines for Good Clinical Practice.

All patients were presented at the multidisci-
plinary meeting (MDM) before the re-resection.
Preoperative assessment included CT of the abdo-
men and pelvis. Besides, a review of the histopa-
thology of the gallbladder specimen removed dur-
ing primary surgery (laparoscopic or open chole-
cystectomy) was performed to determine the histo-
logic type, routine blood count, and CA19-9. In pa-
tients (pT1b and more) with non-metastatic, locally
resectable disease was offered surgical exploration
with an intent to perform a radical re-resection.
Data collected included patient demographics,
pathological status, type of further surgical proce-
dure, time between the primary cholecystectomy
and the radical re-resection, and overall survival
(1, 3, and 5 years). Postoperatively, patients were
followed up at 3-monthly intervals for the first 2
years, then every 6 months for another two years
and then yearly.

Continuous data are presented as median and
range. Overall survival analysis was undertaken
using the Kaplan — Meier method. Survival curves
were compared using the log rank test. P values of
<0.05 were considered significant. Statistical analy-
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sis was performed using SPSS for MacOS, 25th edi-
tion.

Results

Of 58 patients, 48 (42 female and 6 male patients)
median age 73 years (range 37-85 years) under-
went radical re-resection. Only exploration was
performed in 17% (10/58) of the patients. 83%
(48/58) of the patients were treated with re-resec-
tion. Among the 28 analysed patients 79% (22/28)
were re-resected.

Primary procedure

Laparoscopic cholecystectomy was performed in
42 out of 58 patients with a conversion rate of 19%.
Classic cholecystectomy was performed in 16 pa-
tients (28%). Patients had tumour stage T1b, T2 and
T3 in 7%, 53% and 24% respectively. At least one
LN was harvested in 70% and was positive in 13%
of patients. Four patients had pT3 tumour and 4
patients had pT2 tumour and positive LN on his-
tological examination after the primary procedure.
Six or more lymph nodes were harvested in 27 out
of 48 patients.

Preoperative workup

CT was performed in all 58 patients and residu-
al disease was present at 17% of them. In 3 (5%)
patients the residual disease was found in liver,
3 (5%) patients had a residual disease in LN and
1 (2%) had residual disease both in liver and LN.
Diagnosis/staging made by CT was correct in 71%
of patients, comparing CT staging and histopathol-
ogy. In 27% of patients CT underestimated stage of
the disease and in 2% of patients CT overestimated
the extent of disease.

Re-resection

In 48 out of 58 patients who underwent explora-
tory laparotomy, re-resection was performed. In
90% (43/48) of them RO resection was achieved, in
10% of them, R1 resection was achieved.

The median duration between two surgeries was
49 days (range 10-180). Exploratory laparotomy
only was performed in 10 (17%) patients. Reasons
for exploration only were distant metastases in 8
patients and local unresectability in 2 patients.

28 out of 48 (58%) patients who had RO resec-
tion underwent resection of segment 4b-5 and lym-
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TABLE 1. Characteristics of patients with incidentally detected gallbladder cancer atf the fime of second surgery and survival characteristics at 1, 3,

and 5 years after the intervention

At second surgery

Time after secondary intervention

Characteristics (n=22) 1year(n=17) 3 year (n=12) 5year(n=29)
n (%) n (%) n (%)

Age at secondary intervention (years)

<65 7 (31.8) 6 (35.3) 3(25.0) 2(22.2)

65-75 10 (45.5) 7 (42.2) 6 (50.0) 5 (55.6)

>75 5(22.7) 4 (23.5) 3 (50.0) 2 (22.2)
Time between the two interventions (days)

<60 13 (59.1) 11 (64.7) 8 (66.7) 6 (66.7)

> 60 9 (40.9) 6 (35.3) 4 (33.3) 3(33.3)
Residual disease in liver

No 15 (68.2) 13 (76.5) 12 (100.0) 9 (100.0)

Yes 7 (31.8) 4 (23.5) / /
Positive lymph nodes

No 9 (40.9) 7 (41.2) 6 (50.0) 6 (66.7)

Yes 9 (40.9) 6 (35.3) 3(25.0) 2(22.2)

No data 4(18.2) 4 (23.5) 3(25.0) 1(11.1)
Secondary surgery

4b,5 segmentectomy + lymphadenectomy 9 (41.0) 9 (53.0) 6 (50.0) 4 (44.4)

4b,5 segmentectomy + CBD resection 9 (41.0) 7 (41.2) 6 (50.0) 5 (55.6)

ALPPS + CBD resection 1 (4.5) / / /

Extended right hepatectomy + Whipple procedure 1 (4.5) 1(5.8) / /

4b,5,6 segmentectomy + resection of CBD, 1 (4.5) / / /

stomach and proximal duodenum

CBD resection 1(4.5) / / /
Stage

Stage i 9 (40.9) 9 (52.9) 7 (58.3) 6(66.7)

Stage il 13 (59.1) 8 (47.1) 5(41.7) 3 (33.3)
Complications (Clavien-Dindo scale)

None 15 (68.2) 14 (82.4) 9 (75.0) 7 (77.8)

Grade | 1(4.5) 1(5.9) 1(4.5) 1(11.1)

Grade Il 4 (18.3) 2(11.8) 2(16.7) 1(11.1)

Grade Vb 1 (4.5) / / /

GCrade V 1 (4.5) / / /

ALPPS = associating liver partition and portal vein ligation for staged hepatectomy; CBD = common bile duct

phadenectomy. In 14 (29%) patients’” additional re-
section of the common bile duct was performed due
to cystic duct involvement. Right hemihepatectomy
in 3 cases, right trisectionectomy in 3 cases one of
them with additional cephalic pancreatoduodenec-
tomy, was performed due to extent of the disease.

At our Institution lymphadenectomy of the hepa-
toduodenal ligament is mandatory in patients with
GBC, therefore it was performed in all 48 patients.
Extended lymphadenectomy of the celiac trunk and
of aortocaval LN was performed in 45%. In average
7,7 LN (range 2-35) was harvested during re-resec-
tion and 8,2 LN (range 2-32) in the analysed group.
Six or more LN was harvested in 27 out of 48 (56%)
patients during re-resection overall and in 12 out of
28 (43%) patients in the analysed group.

Survival Functions

Survival %

1095 1460 1825 2190 2555
Survival Days
FIGURE 1. Kaplan-Meier comparing patients identified with

disease following second surgery.
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FIGURE 2. Kaplan-Meier comparing patients identified with or without residual
disease in liver and positive lymph nodes following second surgery. (A) Residual
disease in liver, (B) Positive Lymph Nodes), (C) Residual disease in liver and positive
lymph nodes.
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Resection achieved complete tumour removal
in 36 (75%) patients who underwent the “intention
to treat” procedure. After final pathology patients
were classified according to TNM 7t ed. classifica-
tion system. There were 4 patients in stage I, 21 in
stage II, 21 in stage III and in stage IV 12 patients.
Of those patients, all with stage I and II, 20/21 (95%)
with stage III disease and 3/12 (25%) with stage IV
disease underwent re-resection. Among the ana-
lysed group there were 0 (0%), 9 (32%), 13 (46%)
and 6 (22%) patients with stage I, II, III and IV
disease respectively. No one with stage IV disease
was re-resected, and all other patients (22) were re-
resected.

Survival

Between 2012 and 2014, twenty-two patients pro-
ceeded to a second surgical procedure following
diagnosis of incidental gallbladder cancer after
initial cholecystectomy. Table 1 shows the charac-
teristic of the patient at the time of secondary inter-
vention as well as 1, 3 and 5 years after diagnosis.

All of the patient, that were analysed, were
females, with median age of 67 at the time of a
second surgical procedure (range 47-81 years).
Median time between initial cholecystectomy and
second surgery was 51 days (range 22-780).

For the whole group (48 patients), morbidity
rate was 25% and median hospitalization time was
7 days. Out of 48 patients 1 died (2%) on the 59*
day due to the liver failure and sepsis. 11 patients
had some kind of postoperative complications,
most of them level 2 by Clavien-Dindo scale (CD).
One patient had pulmonary embolism. In 2 pa-
tients” level 3 by CD complication had occurred, 1
with wound infection, requiring negative pressure
assisted wound closure (level 3a) and one with
perforation of transverse colon (level 3b) which re-
quired reoperation. Patient with colon perforation
was on corticosteroid therapy due to active form of
ulcerative colitis. In 1 patient level 4b CD compli-
cation was developed, due to haemorrhage, which
needed surgical haemostasis.

Patients with any presence of RD, either in the
liver or as positive LN, or both after the second
surgery had a median estimated survival of 986
days (95% CI, 597 to 1376 days) compared to the
patients without the RD. Based on a log rank test,
the results show that there were differences in the
overall survival distribution between the patients
without RD and those with any RD that were sta-
tistically significantly different, x2(1) = 4.561, p =
0.033 (Figure 1).
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TABLE 2. Output of the multivariate Cox regression model

213

Estimates
Variable Beta Sk:_::g::rd p-value H::;{g (_:;::;o 95% confidence interval
RD in liver or/and positive lymph nodes (Yes/No) 1.253 0.792 0.114 0.286 0.061 1.349
Stage (II/1l) 1.716 1.130 0.129 0.180 0.020 1.648
Age 0.027 0.033 0.415 1.028 0.962 1.097
Days between the two operations 0.001 0.002 0.717 0.999 0.996 1.003
RD = residual disease
. . . . Survival Functions
Patients with the presence of RD in the liver and R
positive lymph nodes after the second surgery had B 7 2
a median estimate survival time of 457 days (95% = T J-censored
CI, 201 to 712 days) when compared with the pa- os i
tient without any of the RD. A log rank test was
performed to determine whether there were differ- !
ences in the survival distribution for patients with g
none RD and those with RD in liver and positive &
lymph nodes. The survival distributions between — “ °
the two groups were statistically significantly differ-
ent, x2(1) = 6.807, p = 0.009 (Figure 2). In addition, 02
patients with the presence of RD in liver or positive
lymph nodes following second surgery had an es-
t?mzied median survié;al of 487 dagsr(};s% CI, 278
o 365 730 1095 1460 1825 2180 2555
to 696 days) and 881 (95% CL 370 to 1391 days, re- Survival Days

spectively). A log rank test was run to determine if
there were differences in the survival distribution
between patients with RD in liver and those with-
out. The survival distributions were statistically sig-
nificantly different, x2(1) = 13.505, p < 0.0001. When
comparing those with and without positive lymph
nodes, the survival distributions were not statisti-
cally significantly different x2(1) = 2.992, p = 0.084
(Figure 2).

All patients involved in the study were in the
stages II or III. Patients that were in the stage III of
the disease had a median estimation survival time
of 622 days (95% CI 68 to 1176) days. A log rank
was run to determine differences in the survival
distribution for the both groups. The survival dis-
tributions for the stage 2 and stage 3 patients were
statistically significantly different x2(1) = 4.860, p =
0.027 (Figure 3).

The survival distributions for the patients age
groups (< 65, 65-75, > 75 years) and the time be-
tween the two intervention (< 60, > 60 days) were
not statistically significantly different x2(2) = 0.445,
p>0.05 and x2(1) =0.472, p > 0.005, respectively.

Further, a multivariate Cox model was per-
formed to describe the risk factors associated with
a lower survival. Age, cancer stage, time between

FIGURE 3. Kaplan-Meier comparing patients identified with Il and Il stage disease

following second surgery.

both surgeries, RD in liver and positive lymph
nodes, were included in the model. The Cox pro-
portional hazards model demonstrated that RD in
liver and/or positive lymph nodes (p = 0.114), TNM
stage (p = 0.129), age (p = 0.415) and time between
both the surgeries (p = 0.717) were not independent
prognostic factors (Table 2).

Discussion

Cholecystectomy for gallstones is the second most
frequent procedure in digestive surgery. iGBC is
going to become an increasingly frequent medi-
cal entity since it can be found in one of every 150
cholecystectomies performed.!® Cholecystectomy is
a treatment of choice and oncologically adequate
for carcinoma in situ (Tis and Tla GBC). In the
case of iGBC radical re-resection has been advo-
cated for other stages of the disease as long as it is
feasible.!11-1> The aim of re-resection in incidental
iGBC is definitive staging and when feasible the re-

Radiol Oncol 2022; 56(2): 208-215.
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section of the entire tumour.*>® Low mortality and
morbidity in our study and better survival justifies
re-resection.’? GBC is more common in females'?2,
in our study female to male ratio was 8:1 which is
considerably higher than in published literature.
With median age of 73 years we confirmed findings
that GBC is more frequent in the elderly popula-
tion.1122627 In the era of minimally invasive surgery,
it is interesting that almost one-third of primary
procedures — cholecystectomies, was performed
through an open approach.? One can only specu-
late that there were probably some changes of gall-
bladder wall on US that convinced the surgeon to
use the open approach.

CT is the diagnostic modality of choice to deter-
mine resectability because of its capacity to inter-
rogate portal nodes, peritoneal implants as well as
vascular invasion.® In cases of known GBC preop-
erative workup with CT or MRI is mandatory. Since
there is always a sequel of the previous procedure,
in the form of inflammation and/or fibrosis, imaging
techniques may be misleading, especially PET CT.1
The sensitivity of CT in our study was 71% which is
comparable with the data from the literature.!

Re-resection rate of 82% in our study is compa-
rable with other published data'?!¢, where 18% of
patients that were considered as resectable after
preoperative workup becomes nonresectable dur-
ing staging laparoscopy or exploratory laparoto-
my. Predictors of positive findings are T3 disease,
a poorly differentiated tumour and positive mar-
gin at the time of original cholecystectomy. In these
patients laparoscopy should always be performed
before exploration.!® RO resection was achieved in
90% of re-resected patients and in 75% in the whole
group which is comparable with the data from the
literature.!>1® 10% of patients with R1 resection had
at least stage IIIb disease according to TNM 7% ed.
classification. Re-resection consisted of resection of
liver segments 4b, 5 and lymphadenectomy in the
majority of patients with additional resection of
bile ducts in one third of them. More extensive re-
resections were performed in 6 fit patients all with
stage IIIb or IV as a rescue procedure. In the litera-
ture radical resections that included hepatectomy,
common bile duct (CBD) and/or vascular resection
have been reported??, but without prolongation
of overall survival. Increased morbidity and mor-
tality associated with extended surgical proce-
dures are an important factor in the survival and
extended procedures should be reserved for medi-
cally fit patients after multidisciplinary discussion.

Lymphadenectomy and LN ratio has been
shown to be an important predictor of survival af-
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ter surgery.?” Positive regional LNs have an influ-
ence on survival in GBC. It is recommended that at
least six LNs should be removed for accurate stag-
ing.® In this study, an average of 7,7 LN was pro-
cured at the re-resection for the whole group and
8,2 LN for the analysed group. Underestimation of
TNM stage before resection is a common finding.
The residual tumour in the liver was found in 25%
of patients, and LN invasion in 29% of the patients.
Review of re-resection specimen increased preop-
erative stage of the disease in 27% of our patients.

Although many surgeons advocate routine re-
section of the common bile duct at the time of cu-
rative resection!®!?, there was no improvement in
RO resection rate in our study. CBD resection was
performed in 30% and only 2 patients out of 14 had
histologically proven infiltration of CBD. Therefore,
authors conclude that routine resection of CBD is
not recommended and should be done only when
there is a strong suspicion of infiltration on previ-
ous histology, frozen section (positive margin at
cystic duct), or CT. In the study of Araida et al.%, the
resected and nonresected bile duct groups did not
substantially differ in terms of the 5-year cumula-
tive survival and local recurrence along the hepa-
toduodenal ligament. In our study additional resec-
tion of CBD was an important risk factor for postop-
erative morbidity as did other authors conclude.

In this study, the most important predictor of
survival is RD in liver. In the revised literature,
RD at any anatomical location is associated with
adverse prognosis!=2623233 as was also confirmed
in this study. However, when comparing patients
with RD in liver to the patients with no RD in liver,
patients with RD in liver had worse 5-year surviv-
al. In the majority of literature, LN metastases are
found to be the most important predictor of sur-
vival.l#%2? When comparing patients with RD in
LN to the patients with no RD in LN, no statisti-
cally significant differences in 5-year survival were
found. Certainly, there are limitations because of a
retrospective nature of the study and small sample
group. Furthermore, the results may vary when we
analyse the whole 48 patients. On the other hand,
the average LN yield was 8,2, which is significantly
higher that the required 6, which should be suffi-
cient to properly evaluate influence of LN metasta-
ses on survival.

Conclusions

High rate of RD in liver bed and regional LN jus-
tifies re-resection in patients with GBC. It appears
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that re-resection is especially beneficial in patients
with GBC stage T1b, T2 and T3. Some modifications
of the surgical management in iGBC occurred dur-
ing the years. Bisegmentectomy 4b,5 or in some cas-
es wedge resection is still highly recommended, but
CBD resection is indicated only in selected cases.
Regional lymphadenectomy with harvesting of at
least 6 LN is recommended. Aortocaval and celiac
LN are harvested for staging at the beginning of the
procedure and should be used for tailoring of it. The
authors found that the most important predictor of
survival is RD in liver bed not LN, therefore, re-
resection, should be considered whenever possible,
knowing that it is essential to achieve RO resection.
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