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Abstract: Background: Stone recurrence is a major problem in the treatment of gallstones with gallbladder preser-
vation. This study aimed to elucidate the possible risk factors of gallstone recurrence after laparoscopic gallbladder-
preserving cholelithotomy (LGPC). Method: A total of 297 patients who underwent LGPC for gallstones at Shanghai
East Hospital from January 1, 2013 to December 31, 2013 were retrospectively studied to determine the recurrence
rate and the surgery’s possible risk factors. Following the LGPC, the patients were followed-up for 3 years. The first
follow-up visit was 4 months after the LGPC, and thereafter a follow-up visit was carried out every 6 months. Dur-
ing each visit, the patients were clinically examined to look for signs of relapse, and an abdominal ultrasonography
(USG) was performed to confirm the presence or absence of disease. The risk factors associated with gallstone
recurrence were identified through a questionnaire, which recorded information such as age, sex, body mass index
(BMI), duration of disease course, family history of gallstones, comorbid conditions (e.g, hyperlipidemia, diabetes,
and hypertension), history of tauroursodeoxycholic acid (TUDCA) intake, physical activity after LGPC, and preference
for fatty food. Results: During the 3 years of follow-up, gallstone recurrence was detected in 26 of the 297 (8.75%)
LGPC patients. The maximum recurrence rate was found at the 1-year duration period (11 patients), followed by 3
years, 2 years, 6 months, and 4 months in 5, 4, 3, and 3 patients respectively. The risk factors associated with gall-
stone recurrence included a preference for fatty food, reduced physical activity and a long course of gallstone dis-
ease (>4 years). Other demographic factors (sex, age, BMI, family history of gallstones, a history of medication, and
concomitant disease) had no significance on the recurrence of gallstones. Conclusion: The overall recurrence rate
of gallstones after LGPC was 8.75% during 3-years of follow-up visits. The associated risk factors were a preference
for fatty food, reduced physical activity, and long disease course. We suggest that the use of LGPC in patients with
gallstones should be considered carefully because of stone recurrence. In addition, long term follow-up visits after
LGPC are highly recommended. The present study was limited by the relatively short duration of the follow-up visits.
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bladder function advancements in its tech-
nique, and the equipment makes the procedure
more effective and safer than before [9].
Nonetheless, LGPC also has some drawbacks,
among which the most common is the recur-
rence of gallstones. Here, we evaluated the

Introduction

Cholelithiasis is prevalent worldwide and with
increasing morbidity in recent years [1]. La-
paroscopic cholecystectomy (LC) is regarded as
the most effective therapeutic approach for

gallstone patients [2-4]. Nevertheless, studies
in the past have reported some disadvantages
with LC, such as post-cholecystectomy syn-
drome, bile duct injuries, and an increased risk
of colon cancer in the long term [5-8]. Therefore,
laparoscopic gallbladder-preserving cholelitho-
tomy (LGPC) is being practiced to avoid these
complications. LGPC helps to preserve gall-

recurrence rate of gallstones after LGPC. In
addition, we identified the risk factors associ-
ated with disease relapse.

Patients and methods

From January 1, 2013 to December 31, 2013,
a total of 297 patients with gallstones under-
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went LGPC at Shanghai East Hospital. Upon
institutional review board approval, a retro-
spective study of these 297 patients was con-
ducted. Patient information was collected
through a questionnaire, and the data included
demographic records (age and sex), BMI, family
history of gallstones, hyperlipidemia, diabetes,
hypertension, TUDCA, reduced physical activity
after LGPC, preference for fatty food after
LGPC, and onset and duration of gallstone dis-
ease. After successful LGPC, the recurrence
rate and the procedure’s risk factors were eval-
uated. Patients were selected for LGPC accord-
ing to the following inclusion criteria: (1) the
patient had a strong desire to preserve the gall-
bladder; (2) the thickness of gallbladder wall
was <3 mm; and (3) there was a gallbladder
volume reduction of >30% and the common
bile duct was not dilated. The exclusion criteria
included suspicion of gallbladder malignancy,
porcelain gallbladder, acute cholecystitis, obs-
tructive jaundice and severe coagulation func-
tion abnormalities.

Patient follow-up

All patients were followed-up with for 3 years.
The first follow-up visit was 4 months after the
LGPC, and the visits occurred on a biannual
basis. During the follow-up, the patients were
clinically examined, and abdominal USG was
performed. We investigated the possible fac-
tors that could affect gallstone recurrence,
including age, sex, BMI stratification, family his-
tory of gallstones, the number of gallstones,
concomitant diseases (hyperlipidemia, hyper-
tension, diabetes, coronary heart disease,
chronic hepatitis), physical activity, dietary
habit (a preference for fatty food), history of
operations, TUDCA (taken or not), and the
course of the gallstone disease. Gallstone
recurrence was defined based on USG findings
showing the presence of sludge or gallstones in
the gallbladder.

Statistical analysis

The data were analyzed using SPSS 20.0 soft-
ware. Patients were stratified according to the
possible factors associated with stone recur-
rence, and the statistical significances of the
differences in the recurrence rate were
assessed using a chi-square test. Univariate
and multivariate logistic regression models
were used to explore the risk factors of gall-
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stone recurrence. A two-sided P<0.05 was con-
sidered statistically significant.

Results

A total of 297 patients (male = 101 and female
= 196) participated in this study. Of 297 gall-
stone patients successfully treated with LGPC,
3 patients were found to have gallstone recur-
rence at the first follow-up visit (4 months after
LGPC). Similarly, 3, 11, 4, and 5 patients had
disease recurrence at the 6-month, 1-year,
2-year, and 3-year follow-up visits, respectively.
Therefore, in total, 26 patients had disease
recurrence, with an 8.75% overall recurrence
rate at 3 years. Furthermore, we studied the
risk factors associated with the gallstone recur-
rence rate and found the following three major
risk factors: a preference for fatty food, reduced
physical activity, and long disease course. Of
these three major risk factors, a preference for
fatty food showed the greatest risk (P = 0.01)
followed by reduced physical activity (P = 0.01)
and disease course >4 years (P = 0.056).

Other demographic factors (e.g., sex, age, BMI,
family history of gallstones, history of medica-
tion, concomitant diseases) had no effect on
the recurrence of gallstones. Interestingly, our
results found that TUDCA treatment had no role
in gallstone recurrence; rather, it was a protec-
tive factor (P = 0.019). Table 1 shows the char-
acteristics of all 297 patients and the univari-
ate logistic regression analysis of possible risk
factors.

Regarding comorbid conditions, we found that
they were present in 89 patients, with hyperlip-
idemia present in 33, hypertension in 54, dia-
betes in 24, and coronary heart disease in 10
patients. Furthermore, 7 patients had a history
of hepatitis B, and 91 patients had a surgical
history. Self-reported physically inactive partici-
pants (P = 0.030) and fatty food lovers (P =
0.012) after LGPC were the two most signifi-
cant independent factors for gallbladder recur-
rence (Table 2).

Discussion

Gallstone recurrence is a major disadvantage
for all gallstone treatments, including LGPC,
that preserve the gallbladder in situ and avoid
the complications caused by traditional LC [10-
12]. Hence, considering the previously reported
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Table 1. Characteristics of the patients (n = 297) and univariate logistic regression analysis of the

possible risk factors

Stone recurrence

Variables Total (n) post LLGPC n (%) OR 95% Cl P value
Age (year)

<60 236 21 (8.9%) 1

>60 61 5 (8.2%) 0.91 0.33-2.53 0.863
Sex

Male 101 8 (7.9%) 1

Female 196 18 (9.2%) 1.18 0.49-2.81 0.715
With hyperlipidemia

No 264 22 (8.3%) 1

Yes 33 4 (12.1%) 1.52 0.49-4.71 0.471
With hypertension

No 243 20 (8.2%) 1

Yes 54 6 (11.1%) 1.39 0.53-3.66 0.500
History of operation

No 203 18 (8.9%) 1

Yes 88 8 (9.1%) 1.03 0.43-2.46 0.951
Taking TUDCA

No 97 14 (14.4%) 1

Yes 200 12 (6.0%) 0.38 0.17-0.85 0.019"
Reduced physical activity after L-GPC

No 249 17 (6.8%) 1

Yes 48 9 (18.8%) 3.15 1.31-7.56 0.010"
Preference for fatty foods after L-GPC

No 133 5 (3.8%) 1

Yes 164 21 (12.8%) 3.76 1.38-10.26 0.010"
Stone number

<3 233 20 (8.6%) 1

>3 64 6 (9.4%) 1.10 0.42-2.87 0.840
Stone Sizes

<15 183 14 (7.7%) 1

>15 114 12 (10.5) 0.01 0.41-2.71 0.914
Course of disease pre-LPGCL

>1m 89 4 (4.5%) 1

2m-6m 67 7 (10.4%) 2.48 0.70-8.85 0.162

7m-3y 86 6 (7.0%) 1.59 0.43-5.88 0.483

4y-10y 41 6 (14.6%) 3.64 0.97-13.71 0.056

>11y 14 3(21.4%) 5.80 1.14-29.38 0.034"
Diabetes

No 273 24 (8.8%) 1

Yes 24 0 0.00 0.000 0.998

“P<0.05 i.e., statistically significant values.

high recurrence rate, the efficacy of LGPC
remains in doubt [13].

Nonetheless, in this study the overall recur-
rence rate of 8.75% over 3 years was much
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lower than the values reported in previous stud-
ies, which were 27.33% in 3 years [14] and 30%
in 7 to 12 months [15]. A study with a follow-up
period of 10 years reported an increasing trend
of the recurrence rate from 9.57% at the 1-year
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Table 2. Multivariate logistic regression analysis of gallstone recurrence

Stone recurrence

Variables Total (n) post LGPCL n (%) OR 95% Cl P value
Taking TUDCA

No 97 14 (14.4%) 1

Yes 200 12 (6.0%) 0.36 0.15-0.86 0.022"
Reduced physical activity after L-GPC

No 249 17 (6.8%) 1

Yes 48 9 (18.8%) 2.97 1.11-7.93 0.030"
Preference for fatty foods after LGPC

No 133 5 (3.8%) 1

Yes 164 21 (12.8%) 3.86 1.35-11.08 0.012"
BMI

<25 250 8 (7.6%) 1

>25 47 18 (14.9%) 1.20 1.04-1.38 0.111
Family history of gallstones

No 215 16 (7.4%) 1

Yes 82 10 (12.2%) 1.73 0.75-3.98 0.199

“P<0.05 i.e., statistically significant values.

follow-up to 43.21% at the 10-year follow-up
[14]. This signifies the importance of longer fol-
low-up visits after LGPC. Furthermore, the time
period of the follow-up visits needs to be opti-
mized, lest a patient undergoing LGPC require
life-long follow-ups, thereby making this treat-
ment approach unsuitable. It is quite unpredict-
able when a patient might develop a recur-
rence, thus subjecting the patient to a lifelong
risk of developing the disease again.

Our data showed that age and sex were irrele-
vant to gallstone recurrence, which is consis-
tent with the findings of a previous report [14].
However, the number of gallstones, previously
considered as the primary risk factor [14],
appeared to be independent in this study. This
outcome may be due to the advancement in
LGPC technique and equipment in such a way
that the cholelithotomy is more easily per-
formed and with fewer residual gallstones [9].
Other factors, such as obesity (BMI>25), a fam-
ily history of gallstones, concomitant diseases,
and history of operations appeared to have no
impact (P>0.05) on gallbladder recurrence. The
intensified perioperative care for obese pa-
tients or patients with hyperlipidemia, hyper-
tension, diabetes or other diseases may con-
tribute to the improved prognosis of gallstone
disease. Moreover, the multidisciplinary team
(MDT) effort for gallstone disease and other
clinical departments, including endocrinology,
the hypertension clinic, and cardiology may
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also lower the recurrence rate of gallstones in
patients with comorbid conditions [16].

Previous studies demonstrated that dietary
habits play a pivotal role in the pathogenesis of
gallstone formation. Food high in fat and cho-
lesterol increase serum cholesterol levels and
hepatic cholesterol levels that are major com-
ponents of gallstone formation [17, 18]. In our
study as well, a preference for fatty food was
one of the major risk factors associated with
gallstone recurrence. Nevertheless, reduced
physical activity also raised the risk of gallstone
recurrence because it has a direct effect on
colon motility [19] and a reduction in insulin
resistance [20]. Moreover, the long duration of
gallstone disease (>4 years) that usually leads
to poor gallbladder function also contributes to
an increased gallstone recurrence rate [10].
TUDCA acts as a litholytic agent by reducing the
absorption of intestinal cholesterol; it has been
suggested for gallstone treatment for years
[20-22]. Nevertheless, since only a minority of
patients are amenable to taking TUDCA, the
effectiveness of TUDCA remains unclear [22,
23]. Notably, a multivariate logistic regression
analysis showed that taking TUDCA after LGPC
was a protective factor and could help to
decrease the recurrence rate of gallstones [24].

Conclusion

The risk factors associated with the recurrence
of gallstones were patient preference of fatty
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food, reduced physical activity, and the long
course of gallstone disease. Other demograph-
ic factors-such as sex, age, BMI, family history
of gallstones, and a history of operations and
concomitant diseases-showed no effect on the
recurrence of gallstones. LGPC in patients with
gallstones should be considered carefully
because of stone recurrence. In addition, long-
term follow-up visits after LGPC are highly rec-
ommended. The present study was limited by
the relatively short duration of the follow-up
visits.
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