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Abstract

Background Cholelithiasis is more frequent in patients

after gastrectomy, due to dissection of vagal branches and

gastrointestinal reconstruction.

Methods A randomized controlled trial was conducted

from November 2008 to March 2012. Patients were ran-

domized into two groups: prophylactic cholecystectomy

(PC) and standard gastric surgery only (SS) for curable

cancers. We planned three end points: evaluation of the

number of patients who developed symptoms and needed

further surgery for cholelithiasis after standard gastric

cancer surgery, evaluation of the incidence of cholelithiasis

overall after standard gastric cancer surgery and perioper-

ative complications or costs of prophylactic cholecystec-

tomy. The present study answers to the last end point only.

Results After 40 months from the beginning of study,

172 patients were eligible from 9 Centers. Ten patients

refused consent and 32 were excluded due to flawing of

inclusion criteria (not confirmed adenocarcinomas and no

R0 surgery). Therefore, final analysis included 130 patients:

65 in PC group and 65 in SS. Among PC group, 12 patients

had surgical complications during the perioperative period;

only 1 biliary leakage, conservatively treated, might have

been caused by prophylactic cholecystectomy. 6 patients

had surgical complications in SS group. One postoperative

death occurred in PC group due to pulmonary embolism.

Differences were not statistically significant. Similarly, no

differences were significant in duration of surgery, blood

loss, hospital stay.

Conclusions Concomitant cholecystectomy during stan-

dard surgery for gastric malignancies seemed to add no

extra perioperative morbidity, mortality and costs to the

sample included in the study.
Trial Registration: ClinicalTrials.gov ID. NCT00757640.
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Introduction

The incidence of gallstones and gallbladder sludge has

been reported for many years to be higher in patients after

gastrectomy than in general population. Many studies

reported a three-four fold increased incidence 5 years after

gastric surgery (up to 15–25 %) [1–6] with an estimated

mean value of 17 % in all studies [1–7]. The underlying

mechanism was thought to be related to surgical dissection

of the vagus nerve branches and the anatomical gastroin-

testinal reconstruction [5, 8–10], and to the extent of gas-

trectomy and lymphadenectomy [1, 4, 11–13].

Due to such higher rate of gallstones, some Authors

proposed prophylactic cholecystectomy, advocating that

concomitant cholecystectomy is not time consuming and

substantially with minimal additional risks for the patients

[14–16], while subsequent cholecystectomy (in most cases

attempted laparoscopically) is known to be more chal-

lenging after gastric surgery, with an increased risk of

conversion, bile duct injuries and a longer operating time

[17, 18]. Another advantage of prophylactic cholecystec-

tomy was represented by the avoidance of a possible

reintervention in case of acute post-operative cholecystitis

[7, 19, 20] and the avoidance of difficult procedures like

endoscopic retrograde cholangiography (ERC) in the

presence of Roux-en-Y reconstruction.

On the other hand, not all the patients who are

diagnosed to have cholelithiasis after gastric cancer

surgery will develop symptoms or require additional

surgical treatments [2–4] and a standard laparoscopic

cholecystectomy is feasible even in those patients who

underwent previous gastric surgery [17, 21]. Moreover,

in recent years, the problem of litigation and malpractice

claims have raised the issue of removing a normal organ

for prophylaxis of any benign disease. However, new

ongoing technologies and chemotherapies have prolonged

survival in those operated for gastric malignancy,

increasing the possibility of gallstones development after

surgery. Although in those patients operated for gastric

cancer the 5-year survival rate is less than 50 % in many

centers [22, 23], more than 90 % of those who will

develop calculi, will do it within 2 years after surgery

[4]. A recent, well-conducted review article on simulta-

neous/incidental cholecystectomy during gastro-esopha-

geal resection concluded that only less than 5 % of

those patients operated on required a subsequent chole-

cystectomy for symptoms of cholelithiasis, mostly

laparoscopically and with few additional morbidity and

mortality [7].

Due to the lack of specific data and to the presence of

contrasting studies, some authors [4, 11] recommend to

perform a prophylactic cholecystectomy at the time of

gastric surgery to avoid complications and impairment of

quality of life in surviving patients, while others do not

[1, 7] and the decision of gallbladder management is left,

to date, to each surgeon’s preference.

A randomized multicentric controlled trial on this topic

began on November 2008. The present study, at the end of

recruitment, was aimed to present preliminary results in

terms of perioperative complications rate, operative time

and postoperative stay.

Methods

Trial design

The Cholegas Study was approved by the ethical Com-

mittee of each participating center since October 2008.

Details of the study protocol was published elsewhere [24].

Patients suitable for curative surgery, and B80 years old,

with an histopathological confirmed gastric adenocarci-

noma, were considered eligible for the study and asked to

participate after reading an abstract of the protocol. Those

who refused to sign the consent, had a previous cholecys-

tectomy, demonstrated cholelithiasis or biliary sludge,

metastases or metabolic diseases that may favor gallstones

formation (such as hemolytic anemia and genetic hyper-

cholesterolemia) were excluded.

Originally, the study had three planned end points: (1)

evaluation of the number of patients who developed

symptoms and needed further surgery for cholelithiasis

after standard gastric cancer surgery. (2) Evaluation of the

incidence of cholelithiasis overall after standard gastric

cancer surgery. (3) Perioperative complications and costs

of prophylactic cholecystectomy. The present study

answers to the last end point only, while an appropriate

follow-up is still necessary for the other end points.

In brief, we assumed that the proportion of patients free

from cholelithiasis was 100 % 5 years after gastrectomy

plus prophylactic cholecystectomy. We did not consider

any other complications from common bile duct stones,

because there is no literature of such a disease in patients

with a normal gallbladder (inclusion criterion) who

underwent prophylactic cholecystectomy during gastric

cancer surgery. On the other hand, 20 % was the proportion

assumed of cholelithiasis in patients undergoing gastrec-

tomy alone. Therefore, gastrectomy with concomitant

cholecystectomy increased cholelithiasis-free survival from

80 to 100 %. Assuming a constant accrual rate and an

accrual time of 2 years, a minimum follow-up period of

3 years, an overall survival probability of 50 % at 5 years
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[23], 122 patients (61 in the control group and 61 in the

cholecystectomy group) are necessary to ensure an 80 %

power with an alpha of 5 %, when using a two-sided log-

rank test. Assuming a 50 % drop-out rate during a 3 year

follow-up was deemed sufficient to account for both cancer

mortality and follow-up loss, expected to be minimal or

even null, according to previous IRGGC studies [23, 25].

The Study began the enrollment at the end of 2008.

Patients were randomized into two groups according to a

computer generated list: in the first group the patient were

submitted to prophylactic cholecystectomy (PC) during

standard surgery for curable gastric cancer (subtotal or total

gastrectomy), while in the second group they were sub-

mitted to standard gastric surgery only (SS). The standard

surgery for gastric cancer includes both total and subtotal

gastrectomy with lymphadenectomy (D1, D2, D3). The

way of surgical approach, either open or laparoscopic, was

not relevant for the aim of the study. All types of recon-

structions were allowed, including either mechanic or

hand-sewn anastomosis. Drainage tubes were left on rou-

tine basis, and withdrawn according to surgeon’s prefer-

ence. Cholecystectomy was performed whenever more

appropriate for the operating surgeon during gastric cancer

surgery and using whichever surgical device and instru-

mentation preferred by the surgeon. It could have been

done either laparoscopically or open, depending on the

surgical procedure chosen for the gastrectomy.

The protocol required a complete preoperative data

collection, including patient demographics and comorbid-

ities, details of gastric surgery, perioperative treatment and

complications and follow-up.

Patient demographics, BMI and perioperative records

were electronically sent from each Center participating to

the study using a standard pre-settled database (Microsoft

Access, Microsoft Corporation Italia, Segrate, Milan,

Italy). The study was expected to enroll patients approxi-

mately after 1–3 years, according to the pre-assessed mean

number of gastrectomies managed monthly in each Cen-

ters. The Local Ethic Committee (LEC) of the Leading

Center required an interim analysis targeted on safety of

prophylactic cholecystectomy during gastric surgery for

cancer. This analysis was published in an abstract form

[26] when half of the patients (63) cohort was included.

Statistics

Data were converted from original databases to a more

specific electronic statistic platform and matched in the two

groups using the SPSS for Windows 18.0 software package

(SPSS Inc, Chicago, IL, USA). Significance of differences

was evaluated by the non parametric Mann–Whitney U test

(and by the Fischer’s exact test for categorical variables. A

P value \0.05 was considered statistically significant.

Results

After 40 months from the beginning of study, 172 patients,

from the 9 participating centers, were eligible for the study.

According to the protocol they had a preoperative biopsy of

gastric adenocarcinoma, were B80 years old, did not have

detectable or suspected cholelithiasis, and previous gastric

or biliary surgery. They were not affected by hemolytic

anemia or genetic hypercholesterolemia and were consid-

ered suitable for curative surgery. Ten of them refused to

sign the informed consent and, hence, they were not pro-

cessed into the trial. Therefore 162 patients were ran-

domized. Details of numbers of randomized patients from

different Centers are shown in Fig. 1.

These diverse figures are partly due to the time period of

participation to the study, which was different for each

Center, and to the different number of participating sur-

geons from the various Centers.

Thirty-two patients were afterwards excluded from the

study due to flawing of inclusion criteria (30 not R0 sur-

gery for carcinosis, metastases or positive margins at

pathology, 2 definitive pathology reports of lymphoma).

The number of patients enrolled and included along the

time of recruitment are represented in Fig. 2.

As shown, recruitment rate was quite steady throughout

all the time period of the study and proportion between

randomized and included patients was similarly stable.

This demonstrates that flaws of inclusion criteria were

unvarying along the time and among all the participating

Centers, being represented mostly by non-curative surgery,

which is unfortunately a significant percentage of gastric

cancer patients even after a thorough preoperative clinical

staging.

For the present end of recruitment analysis, we pro-

ceeded to process data of the remaining 130 patients.

Figure 3 shows details of the study enrollment at the end of

recruitment.

Final analysis included 65 patients who received pro-

phylactic cholecystectomy (PC) and 65 who did not (SS).

Fig. 1 Patients recruitment according to the participating Centers (a–i)
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Table 1 summarizes demographics, BMI, operative data

and definitive pathological staging of the analyzed patients.

None except ALP level showed significant differences

between the two groups.

Fig. 2 Patients recruitment throughout the time

Fig. 3 The Cholegas Study at March 2012 (end of recruitment)

Table 1 Comparison between PC (prophylactic cholecystectomy)

and SS (standard gastric surgery only) groups

PC (n = 65) SS (n = 65) P value

Age (years) 67 (24–80) 69 (43–80) 0.89

Sex (F/M) 27/38 28/37 1.00

BMI (kg/m2) 24 (19–37) 24 (18–37) 0.28

Bilirubin tot. (mg/dL) 0.6 (0.26–2.34) 0.66 (0.28–2.3) 0.91

Bilirubin dir. (mg/dL) 0.15 (0.02–0.4) 0.14 (0.01–0.37) 0.82

GGT 23 (4–100) 22 (7–51) 0.50

ALP 100 (40–393) 81 (35–227) 0.001

Type of gastrectomy

Subtotal 46 (71) 41 (63) 0.456

Total 19 (29) 24 (37)

Lymphadenectomy

D1 5 (8) 7 (11) 0.863

D2 52 (80) 50 (77)

D3 8 (12) 8 (12)

Station 12 38 (58) 34 (52) 0.597

Reconstruction

Roux 45 (69) 50 (77) 0.429

Billroth 2 20 (31) 15 (23)

Tumour stage (pTNM)

Stage IA, B 25 (38) 25 (38) 0.748

Stage IIA, B 6 (10) 7 (11)

Stage IIIA, B, C 32 (49) 33 (51)

Missing data 2 (3) 0 (0)

Patient characteristics, details of intervention and staging. Continuous

variables are expressed as median and range, categorical data as

number and percentage

BMI body mass index, pTNM pathological tumour node metastasis

(7th ed)

Table 2 Comparison between PC and SS

PC (n = 65) SS (n = 65) P value

Duration of surgery

(min)

210 (140–350) 210 (120–345) 0.25

Blood loss (ml) 200 (50–1000) 200 (100–900) 0.82

Duration of TPN (days) 3 (0–16) 3 (0–30) 0.69

Duration of TEN (days) 0 (0–15) 0 (0–22) 0.94

Biliary complications 1 (1.5) 0 (0) 1.00

Surgical complications 12 (18) 6 (9) 0.203

Other non-surgical

complications

9 (14) 7 (11) 0.790

Overall complications 16 (25) 11 (17) 0.387

Mortality 1 (1.5) 0 (0) 1.00

Hospital stay (days) 10 (7–30) 10 (7–45) 0.93

Perioperative reports and complications: continuous variables are

expressed as median and range, categorical data as number and

percentage

TPN total parenteral nutrition, TEN total enteral nutrition

Prophylactic cholecystectomy gastrectomy 373
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A summary of perioperative results and complications

occurred in both groups are shown in Table 2. None of

these was significantly different.

Among the PC group, 12 patients had surgical compli-

cations, with one of them experiencing more than one (2

duodenal fistulas, 3 hemorrhages, 1 anastomotic leak, 1

biliary leak, 2 bowel obstructions, 1 abdominal abscess,

1 wound dehiscence and 2 other complications). Only 1

biliary complications was recorded in PC group. It was a

biliary fluid from drainage, which disappeared spontane-

ously, in few days, without any treatment. No further

investigation was carried out to demonstrate if it was

coming from the gallbladder site or from a small duodenal

dehiscence. Anyway, such a leakage might have been

caused by prophylactic cholecystectomy. No other biliary

complications, such as biliary ducts injuries, were recorded

in the treatment Group. Six patients had surgical compli-

cations in the SS group, more than one in two of them

(2 hemorrhages, 2 anastomotic leaks, 1 pancreatic stump

leakage, 1 bowel perforation, 1 bowel obstruction and 1

other complication).

Among non-surgical complications we registered 9

cases of pleuritis, 2 cases of ARDS, 6 cases of pneumonia,

1 case of pulmonary embolism (which resulted fatal), 2

cases of urinary tract infection and 1 case of acute myo-

cardial infarction. Nine patients had the aforementioned

complications in the PC group, while 7 had the same in the

SS group. In some cases, in both groups, patients experi-

enced more than a single complication. As mentioned, only

one postoperative death occurred, this happened in the PC

group due to pulmonary embolism. Differences were not

statistically significant.

Other criteria were compared between the two groups,

in order to find differences in costs and anesthesiology

risks, such as: duration of surgery, blood loss, days of

parenteral or enteral nutrition and hospital stay. Once again

no differences reached a statistical significance.

Discussion

Gallstones and gallbladder sludge are known complications

after gastrectomy. Many studies reported up to 15–25 %

incidence 5 years after gastric surgery [1–6] with a mean

value estimated of 17 % in all studies [1–7]. Without a

specific evidence in the literature, some authors [4, 11]

recommend to perform a prophylactic cholecystectomy at

the time of gastric surgery, while others do not [1, 7] and

the decision of gallbladder management is left, to date, to

each surgeon’s preference.

We designed a trial to find differences in the number of

patients who developed symptoms and needed further

surgery for cholelithiasis after standard gastric cancer

surgery and to find differences in cholelithiasis incidence

itself. Of note, the sample size had been planned to detect

differences in the incidence of cholelithiasis rather than in

the incidence of complications.

After little more than 3 years from the beginning of

study, 162 patients were randomized from 9 Centers. 32

(20 %) were then excluded due to flawing of inclusion

criteria. Most of the excluded patients had occult distant

metastasis, carcinosis or non-curative surgery (R1/R2),

despite preoperative assessment of operability achieved by

CT-scan of the abdomen. This fact could explain the high

drop-off percentage and the relatively longer than expected

recruitment period. The mean number of included patients

was approximately 22 for each semester throughout the

whole study period.

Although every participating Center had a previously

certified activity in gastric surgery (members of the IR-

GGC—Italian Research Group for Gastric Cancer), the

number of included patients for each Center was approxi-

mately only 5 yearly (mean), but inclusion criteria

restricted the candidates for gastric surgery to younger than

80 years, without previous biliary surgery or concomitant

cholelithiasis. Furthermore we should consider, as previ-

ously stated, that not all Centers entered the study at the

same time, with some of them joining the trial after 1 year

and others even after 2 years. Besides that, not all the

surgeons of every Center agreed to enter the trial.

Demographic and perioperative results were comparable

to those reported in previous papers regarding Italian

activity of gastric surgery [23, 25, 27, 28] and even to those

of some international series [29–33]. Moreover, the two

arms of the study were highly comparable regarding

patients’ characteristics, operative details, results and

complications, except for a significant difference in ALP

level (higher in PC group), which is not aligned with bil-

irubin and GGT and cannot be explained by our data.

Regarding surgical reconstruction, only Roux-en-Y and

Billroth II were recorded. A Billroth I reconstruction might

change cholelithiasis pathogenesis and results but it is very

rare and not routinely performed in Italy.

Eventually, the aim of this analysis, at the end of the

recruitment period, was to rule out an increase of perioper-

ative complications rate due to the prophylactic cholecys-

tectomy, and this was achieved. Moreover, prophylactic

cholecystectomy was not burdened by extra time (and costs),

i.e. by an elongation of the length of surgery or postoperative

stay. This can be explained by the fact that only lymphade-

nectomy is time consuming and it is equivalent whether or

not cholecystectomy is performed. Only one biliary leakage

could be attributed to prophylactic cholecystectomy,

although not demonstrated by investigators, because it dis-

appeared spontaneously in few days. No major injuries to

bile duct were, instead, registered in PC Group.
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Among the first group, 12 patients had surgical com-

plications, with one of them experiencing more than one

(2 duodenal fistulas, 3 hemorrhages, 1 anastomotic leak,

1 biliary leak, 2 bowel obstructions, 1 abdominal abscess,

1 wound dehiscence and 2 other complications), only 1

biliary leakage might have been caused by prophylactic

cholecystectomy. While 6 patients had surgical complica-

tions in the second group, sometimes more than one

(2 hemorrhages, 2 anastomotic leaks, 1 pancreatic stump

leakage, 1 bowel perforation, 1 bowel obstruction and 1

other complication).

Even though surgical complications were exactly twice

as common, in PC Group of those found in SS, such

complications were not due to prophylactic cholecystec-

tomy, except, maybe, in one case, as already explained, and

such a difference didn’t reach a statistical significance,

even though the sample size was not dimensioned to find

such differences. One postoperative death occurred in the

treatment group due to pulmonary embolism.

Non-surgical complications were equally distributed and

mainly involving lungs, as commonly found in upper-GI

surgery. Similarly no differences were significant in dura-

tion of surgery, blood loss and hospital stay; thus demon-

strating that prophylactic cholecystectomy is a quite easy

procedure, when performed during another surgical oper-

ation and doesn’t change the anesthesiology load to the

patient and hospital costs at all.

In this end of recruitment analysis, including 130

patients operated for gastric malignancy, the group of

patients who received prophylactic cholecystectomy did

not experience any additional perioperative complications

related to biliary surgery. Moreover, no additional time and

costs were added to the standard gastric cancer surgical

procedure, due to comparable duration of surgery and

length of postoperative stay. These results show us that

prophylactic cholecystectomy, during gastric cancer sur-

gery, is safe and not time and cost consuming. Nonetheless,

whether it might be considered effective and useful for the

patients, in order to prevent long-term impairment of

quality of life, due to biliary complications and a second

intervention, has yet to be investigated by the results of the

present study follow-up.

Conflict of interest None.
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