
PROSPECTIVE STUDY

Feng Liu, Zhao-Shen Li, Bin Song, Department of Gastroen-
terology, Changhai Hospital, Second Military Medical Univer-
sity, Shanghai 200433, China
Xue Bai, Guang-Feng Duan, Wen-Hua Tian, Department of 
Health Services Management, Second Military Medical Univer-
sity, Shanghai 200433, China
Author contributions: Liu F and Tian WH designed this study; 
Liu F collected the data for the choledocholithiasis cases; Bai X 
and Duan GF performed the literature review and the quality of 
life survey; Tian WH wrote and revised the manuscript; Li ZS 
and Song B coordinated and provided the case collection; Liu 
F, Bai X and Duan GF analyzed the data, wrote the manuscript 
and contributed equally to this study.
Correspondence to: Wen-Hua Tian, Professor, Department 
of Health Services Management, Second Military Medical Uni-
versity, No. 800 Xiangyin Road, Shanghai 200433, 
China. wh_tian@aliyun.com
Telephone: +86-21-81871428  Fax: +86-21-81871428
Received: December 30, 2013  Revised: March 30, 2014
Accepted: April 15, 2014
Published online: July 7, 2014

Abstract
AIM: To determine quality of life improvement in cho-
ledocholithiasis patients who underwent endoscopic 
sphincterotomy (EST) versus open choledochotomy 
(OCT).

METHODS: Eligible choledocholithiasis patients (n  = 
216) hospitalized in the Changhai Hospital between 
May 2010 and January 2011 were enrolled into a pro-
spective study using cluster sampling. Patients under-
went EST (n  = 135) or OCT (n  = 81) depending on 
the patient’s wishes. Patients were followed-up with 
a field survey and by correspondence. Patients were 
also given the self-administered Gastrointestinal Qual-
ity of Life Index (GIQLI) to measure patient quality of 
life before surgery, and at two and six weeks after the 
procedures.

RESULTS: With respect to baseline patient character-

istics, the EST and OCT groups were comparable. After 
the procedure, gallstones were completely eliminated 
in all patients. Among 216 eligible patients, 191 pa-
tients (88.4%) completed all three surveys, including 
118 patients who underwent EST (118/135; 87.4%) 
and 73 patients who underwent OCT (73/81; 90.1%). 
EST was associated with a significantly shorter hospital 
stay than OCT (8.8 ± 6.5 vs  13.9 ± 6.7 d; P  < 0.001). 
The GIQLI score was similar between the EST and OCT 
groups before cholelithotomy (103.0 ± 15.4 vs  99.7 ± 
10.2), but increased significantly in the EST group at 
two weeks (113.4 ± 12.0 vs  107.2 ± 11.2; P  < 0.001) 
and six weeks (120.7 ± 10.6 vs  116.9 ± 7.5; P  < 0.05) 
after the procedures.

CONCLUSION: EST, compared with OCT, is associ-
ated with better postoperative quality of life in patients 
treated for choledocholithiasis.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Endoscopic sphincterotomy (EST) is generally 
accepted as a safe and effective endoscopic modality 
in the treatment of choledocholithiasis. However, there 
are few reports evaluating whether EST contributes to 
better health-related quality of life improvement in pa-
tients undergoing cholelithotomy compared with open 
choledochotomy (OCT). The present study is the first 
report regarding the benefits of EST and OCT on gas-
trointestinal quality of life in a prospective comparative 
design. The current results show that EST, compared 
with OCT, is associated with better overall gastrointes-
tinal quality of life in choledocholithiasis patients.
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INTRODUCTION
Gallstones are a highly prevalent medical condition 
worldwide, especially in China (10.7%)[1,2]. The preva-
lence of  gallstone disease has increased in the Chinese 
population over the last two decades because of  a more 
westernized diet and an aging population. In addition, 
the Chinese population is more prone to choledocho-
lithiasis, or gallstones in the common bile duct (CBD), 
which accounts for approximately 18% of  gallstone cas-
es[3]. Choledocholithiasis is associated with serious medi-
cal conditions, such as cholangitis, obstructive jaundice 
and gallstone pancreatitis, and typically requires surgical 
intervention.

Open choledochotomy (OCT), the classical surgical 
approach used to treat choledocholithiasis[4,5], allows for 
the laparoscopic removal of  gallstones through an inci-
sion into the CBD. This technique, however, is subject to 
a high morbidity and mortality rate (1%-2%), as well as 
a heavy healthcare burden[6-8]. The emergence of  mini-
mally invasive surgery (MIS) techniques has challenged 
OCT as the gold standard in clinical practice. These MIS 
approaches include endoscopic sphincterotomy (EST)[9], 
extracorporeal shock-wave lithotripsy[10], percutaneous 
transhepatic cholelithotomy[11] and laparoscopic tran-
scholecystic CBD exploration[12]. EST with endoscopic 
retrograde cholangiopancreatography (ERCP) is cur-
rently preferred in clinical practice, as this endoscopic 
technique is minimally invasive and has a rapid post-
operative recovery after the removal of  gallstones[13]. 
Multiple long-term follow-up studies have validated the 
safety and efficacy of  EST in the treatment of  selected 
choledocholithiasis cases in Western and Eastern Asian 
populations[14-16]. However, the superiority of  EST in 
general clinical variables does not necessarily indicate 
that EST is associated with a favorable treatment out-
come compared to OCT.

Health-related quality of  life (QoL) is a comprehen-
sive measure that evaluates the overall well-being of  a 
subject in physical, mental and social aspects[17]. This 
measure has been used extensively in randomized con-
trolled trials to optimize treatment algorithms, particu-
larly in chronic medical conditions, such as choledocho-
lithiasis[18,19]. Laparoscopy, another widely accepted MIS 
technique, has been reported to compare favorably to 
laparotomy in cholecystectomy patients when measured 
by QoL[20]. Moreover, the benefit of  laparoscopic CBD 
exploration on gastrointestinal QoL has also been docu-
mented in choledocholithiasis patients[21]. Whether EST 
contributes to a better health-related QoL improvement 
in cholelithotomy patients compared with OCT has not 
been well explored. The primary objective of  the current 
study was to investigate whether EST, compared with 

OCT, was associated with a better gastrointestinal QoL 
in cholelithotomy patients following treatment.

MATERIALS AND METHODS
Study population
The Changhai Hospital Institutional Review Board at the 
Second Military Medical University approved this study 
protocol. All patients gave written informed consent 
before study enrollment. Choledocholithiasis patients (n 
= 232) who underwent elective EST or OCT treatment 
in Changhai Hospital from May 2010 through January 
2011 were prospectively enrolled using cluster sampling. 
Eligible patients (n = 216) were over 18 years of  age, 
diagnosed radiologically with choledocholithiasis with-
out complicating diseases and were able to give written 
informed consent. The following exclusion criteria were 
applied: patients with any malignant disease, a previous 
history of  any physiological or psychiatric disorders, 
pregnant or lactating, other major surgical or medical 
complications, unable to respond to the questionnaire or 
unable to give informed consent in person. An indepen-
dent research nurse informed patients of  the advantages 
and disadvantages of  EST and OCT before treatment. 
Patients were assigned to either the EST group (n = 
135) or OCT group (n = 81), based on each patient’s 
preference. An assigned team of  board-certified gastro-
enterologists and endoscopists performed EST, whereas 
an independent surgical team consisting of  attending 
general surgeons and surgical residents performed OCT. 
Both procedures were completed in accordance with 
their respective institutional guidelines.

Instruments and measurements
Following enrollment into the study, an independent 
research nurse documented patient demographic data, 
including age, sex, marital status, place of  residence, 
educational level and employment status. A validated 
Chinese version of  the Gastrointestinal Quality of  Life 
Index (GIQLI) was used to assess health-related QoL in 
patients throughout the study[22]. The GIQLI is a 36-item 
scale specifically designed to evaluate the QoL in patients 
with gastrointestinal disorders. This scale consists of  five 
subscales: a self-reported symptom domain (10 items), 
physical function domain (6 items), mental/emotional 
function domain (6 items), social function domain (4 
items) and special disease/condition domain (10 items). 
Each domain is scored on a five response level Likert 
scale of  0-4, ranging from worst (0) to best (4). The 
GIQLI generates a maximum total score of  144 points, 
with a higher score implying a better QoL. This scale re-
flects QoL related to gastrointestinal problems within a 
period of  two weeks, with a mean score of  125.8 ± 13.0 
(95%CI: 121.5-127.5) points in healthy subjects.

Independent survey staff  were trained and assigned 
to obtain baseline and follow-up measurements. In the 
baseline evaluation, the staff  introduced patients to the 
survey and asked them to complete the questionnaire on 
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Table 1  Demographic and clinical characteristics of choledo-
cholithiasis patients  n  (%)

site in a self-reported manner within 30 min. All patients 
who completed the preoperative questionnaire were 
subsequently followed-up by correspondence using the 
GIQLI scale two weeks and six weeks after treatment. 
The survey staff  reviewed the questionnaires to deter-
mine the baseline and postoperative GIQLI scores.

Statistical analysis
Demographic data and GIQLI questionnaires were col-
lected to create a summary database using Epidate3.1 
(EpiData Software, Odense, Denmark). Two indepen-
dent biostatisticians were assigned to data entry. Missing 
data from patients lost to follow-up were treated using 
the data deletion method. All data were processed using 
SPSS version 18.0 statistical software (IBM, Armonk, 
NY, United States). Continuous data are expressed as 
mean ± SD and categorical data are expressed as n (%). 
Demographic data were compared using the Student’s 
t-test or the Pearson’s χ 2 test. The general linear model 
with Student-Newman-Keuls post-hoc analysis of  vari-
ance or covariance was used to compare the total GIQLI 
score and each subdomain score between the two treat-
ment groups at the baseline, as well as at the follow-up 
time-points. A P value of  < 0.05 was set as the threshold 
for statistical significance.

RESULTS
Patient characteristics
Patient characteristics, which included baseline demo-
graphic data, treatment outcome and follow-up out-

come, are shown in Table 1. The two treatment groups 
were comparable in age, sex, marital status, number of  
children, place of  residence, educational level and em-
ployment status. Gallstones were completely eliminated 
in all patients (216/216; 100%). EST, however, was as-
sociated with a significantly shorter hospital stay com-
pared with OCT (8.8 ± 6.5 d vs 13.9 ± 6.7 d; P < 0.001). 
Among 216 eligible patients, 191 patients (191/216; 
88.4%) completed all three surveys, including 118 pa-
tients who underwent EST (118/135; 87.4%) and 73 
patients who underwent OCT (73/81; 90.1%). Twenty-
five patients (25/216; 11.6%) were tracked during the 
six-week follow-up. For EST, 13 patients were lost at the 
two-week follow-up (13/135; 9.6%) and another four 
patients (4/135; 3.0%) were lost at six weeks post-EST. 
Eight patients (8/81; 9.9%) were lost at the two-week 
follow-up for OCT. The overall and time-point-specific 
follow-up rates were comparable between the two treat-
ment groups.

Total and domain-specific GIQLI scores by time-point
The EST group exhibited a significantly lower total 
GIQLI score at baseline compared with healthy subjects 
(103.0 ± 15.4, 59-137). At the follow-up visit two weeks 
post-EST, the total GIQLI score showed a significant 
improvement (113.4 ± 12.0, 76-134) compared with the 
baseline (P < 0.001). The total GIQLI score continued 
to increase (120.7 ± 10.6, 71-136) until the follow-up 
visit at six weeks post-EST compared with the baseline (P 
< 0.001) or the follow-up visit at two weeks (P < 0.001), 
and approached the lower limit (121.5) of  the healthy 
subjects (Figure 1A).

Like the EST group, the OCT group also exhibited a 
significantly lower total GIQLI score at baseline as com-
pared with healthy subjects (99.7 ± 10.2, 77-121). At the 
follow-up visit two weeks after the OCT procedure, the 
total GIQLI score showed a significant improvement 
(107.2 ± 11.2, 88-127) compared with the baseline (P 
< 0.001). The total GIQLI score continued to increase 
(116.9 ± 7.5, 104-130) until the follow-up visit at 6 wk 
post-OCT compared with the baseline (P < 0.001) or 
the follow-up visit at two weeks (P < 0.001), though 
it remained significantly lower than the lower limit for 
healthy subjects (P < 0.001) (Figure 1A).

Out of  five domains, scores from the self-reported 
symptom, physical function, mental/emotional function 
and special disease/condition domains all continuously 
exhibited significant increases throughout the follow-
up period of  six weeks (all Ps < 0.001) (Figure 1B-D, 
F). However, in both groups, the social function domain 
score did not change throughout the follow-up period 
(Figure 1E).

Total and domain-specific GIQLI scores by treatment
The total GIQLI score was comparable between the two 
treatment groups at baseline (EST vs OCT: 103.0 ± 15.4 
vs 99.7 ± 10.2). The total GIQLI scores, however, were 
significantly higher in the EST group compared with the 
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EST group OCT group P  value

(n  = 135) (n  = 81)
Age (yr) 60.3 ± 12.7   58.4 ± 13.5    0.299
Sex (M/F) 70/65 44/37    0.725
Married 126 (93.3) 77 (95.1)    0.771
Childless 12 (8.9) 6 (7.4)    0.703
Local resident 66 (48.9) 49 (60.5)    0.798
Educational level    0.050
   Primary school   42 (31.1) 26 (32.1)
   Secondary school   44 (32.6) 27 (33.3)
   High school   24 (17.8) 14 (17.3)
   College and above   25 (18.5) 14 (17.3)
Employment status    0.195
   Employed   36 (26.7) 27 (33.3)
   Retired   74 (54.8) 46 (56.8)
   Unemployed   25 (18.5) 8 (9.9)
Baseline GIQLI score 103.0 ± 15.4   99.7 ± 10.2    0.091
Gallstone elimination 135/135 (100.0) 81/81 (100.0)    1.000
Days of hospital stay (d)   8.8 ± 6.5 13.9 ± 6.7 < 0.001
Follow-up rate at    0.662
   2 wk 122 (90.4) 73 (90.1)    1.000
   6 wk 118 (96.7)   73 (100.0)    0.300

Student’s t-test was used to compare three variables (age, baseline GIQLI 
score and duration of hospital stay); χ 2 analysis was used to compare the 
other variables. EST: Endoscopic sphincterotomy; GIQLI: Gastrointestinal 
Quality of Life Index; OCT: Open choledochotomy.
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OCT group at two weeks (113.4 ± 12.0 vs 107.2 ± 11.2; 
P < 0.001) and at six weeks (120.7 ± 10.6 vs 116.9 ± 7.5; 
P < 0.05) following treatment (Figure 1A).

The two treatment groups were comparable in their 
self-reported symptom domain scores at baseline (EST 
vs OCT: 25.7 ± 5.3 vs 25.6 ± 2.8). However, the self-re-
ported symptom domain scores were significantly higher 
in the EST group than in the OCT group at two weeks 
(28.8 ± 3.2 vs 27.0 ± 3.5; P < 0.001) and six weeks (31.3 
± 2.8 vs 29.5 ± 2.8; P < 0.001) following treatment (Figure 
1B).

The EST group had a significantly higher physical 
function domain score than the OCT group at baseline 
(14.4 ± 5.6 vs 10.6 ± 4.8; P < 0.001). Moreover, the 
physical function domain scores remained significantly 
higher in the EST group than those in the OCT group at 
two weeks (16.9 ± 4.4 vs 13.3 ± 4.9; P < 0.001) and six 
weeks (31.3 ± 2.8 vs 29.5 ± 2.8; P < 0.05) following the 
treatment (Figure 1C).

The EST group had a significantly higher mental/
emotional function domain score than the OCT group at 
baseline (16.0 ± 3.5 vs 14.6 ± 2.3; P < 0.05). Additionally, 
the mental/emotional function domain score remained 
significantly higher in the EST group compared with the 
OCT group at two weeks (17.7 ± 3.1 vs 15.8 ± 2.5; P < 
0.001) following treatment, though it was comparable 

between the two treatment groups at six weeks (18.6 ± 2.8 
vs 17.9 ± 1.9) (Figure 1D).

It is important to note that the EST group had a 
significantly lower social function domain score than 
the OCT group at baseline (12.6 ± 2.4 vs 13.8 ± 2.3; P 
< 0.001). Additionally, the social function domain score 
remained significantly lower in the EST group compared 
with the OCT group at two weeks (12.9 ± 2.9 vs 14.4 ± 
1.7; P < 0.001) following treatment, but was comparable 
between the two treatment groups at six weeks (13.0 ± 2.6 
vs 13.5 ± 2.2) (Figure 1E).

The two treatment groups were comparable in the 
special disease/condition domain score (34.3 ± 4.9 vs 
35.3 ± 2.6). Moreover, the special disease/condition do-
main score remained comparable between the two treat-
ment groups at two weeks (37.2 ± 3.4 vs 36.8 ± 1.8) and 
six weeks (38.6 ± 2.0 vs 38.6 ± 1.2) following treatment 
(Figure 1F).

Effect size analysis per treatment group
Two weeks following treatment, the overall improvement 
in GIQLI scores from baseline values was significantly 
higher in the EST group than in the OCT group (10.4 
± 7.3 vs 7.5 ± 5.2; P < 0.05) (Figure 2A). The improve-
ments in each subscale score were significantly higher 
in the EST group than those in the OCT group for the 
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Figure 1  Total and subscale gastrointestinal quality of life index scores for choledocholithiasis patients. A: The total gastrointestinal quality of life index (GIQLI) 
score at baseline, and two weeks and six weeks post-treatment; B: Subscale scores for Self-reported symptom domain; C: Physical function domain; D: Mental/emo-
tional domain; E: Social function domain; F: Special disease/condition domain in choledocholithiasis patients scheduled for domain scores at baseline (EST) or open 
choledochotomy (OCT) at baseline, and at two weeks and six weeks following treatment.
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self-reported symptom domain (3.1 ± 2.1 vs 1.4 ± 1.2; P 
< 0.001) (Figure 2B), mental/emotional function score 
(1.7 ± 0.9 vs 1.2 ± 0.7; P < 0.001) (Figure 2D) and spe-
cial disease/condition domain (2.9 ± 1.8 vs 1.6 ± 1.1; P 
< 0.001) (Figure 2F). The social function domain score 
was significantly lower in the EST group than in the 
OCT group (0.3 ± 0.6 vs 0.6 ± 0.9; P < 0.05) (Figure 2E) 
while the physical function domain score was compa-
rable between the two treatment groups (2.5 ± 1.3 vs 2.7 
± 1.2) (Figure 2C).

At six weeks post-treatment, the overall improve-
ment in the GIQLI score from baseline values was com-
parable between the two treatment groups (17.7 ± 7.2 vs 
17.2 ± 6.6) (Figure 2A). Improvement was significantly 
higher in the EST group compared to the OCT group 
for the self-reported symptom domain score (5.5 ± 2.4 
vs 4.0 ± 2.2; P < 0.001) (Figure 2B) and social function 
domain (0.4 ± 0.7 vs -0.7 ± 1.8; P < 0.001) (Figure 2E). 
The physical function domain score was significantly 
lower in the EST group than in the OCT group (4.9 ± 2.2 
vs 7.1 ± 3.1; P < 0.001) (Figure 2C). Improvements in 
subscale scores, however, remained comparable between 
the two treatment groups for the mental/emotional 
function domain (2.6 ± 2.0 vs 3.2 ± 2.2) (Figure 2D) and 

the special disease/condition domain (4.2 ± 2.8 vs 3.4 ± 
2.5) (Figure 2F).

From two to six weeks following the treatments, the 
overall improvements in the GIQLI scores in the EST 
group were significantly lower than in the OCT group (7.3 
± 4.8 vs 9.7 ± 5.2; P < 0.05). The improvements in each 
subscale score were significantly lower in the EST group 
than those in the OCT group for the physical function 
domain (2.4 ± 1.3 vs 4.4 ± 2.2; P < 0.001), mental/emo-
tional function score (0.9 ± 0.7 vs 2.1 ± 1.3; P < 0.001) 
and special disease/condition domain (1.4 ± 1.1 vs 1.8 
± 1.2; P < 0.05). Improvement in the social function 
domain, however, was significantly higher in the EST 
group than in the OCT group (0.1 ± 0.8 vs -1.3 ± 1.6; 
P < 0.001). Improvement in the self-reported symptom 
domain between the two groups was comparable (2.4 ± 
1.1 vs 2.5 ± 1.2).

DISCUSSION
EST with ERCP for the removal of  gallstones from 
the CBD is generally accepted in current practice as a 
safe and effective endoscopic modality[13]. EST provides 
patients with a rapid post-operative recovery because it 
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Figure 2  Total and subscale gastrointestinal quality of life index score improvements. A: Improvements from the baseline in the total gastrointestinal quality of 
life index (GIQLI) score; B: Improvements from the baseline in the subscale scores for Self-reported symptom domain; C: Physical function domain; D: Mental/emo-
tional domain; E: Social function domain; F: Special disease/condition domain in choledocholithiasis patients scheduled for EST or OCT at two and six weeks post-
treatment.

EST 

OCT
30.0

25.0

20.0

15.0

10.0

5.0

0.0

O
ve

ra
ll 

in
cr

ea
se

2 wk                                   6 wk

10.0

7.5

5.0

2.5

0.0

Su
b 

sc
al

e 
in

cr
ea

se

2 wk                                  6 wk

10.0

7.5

5.0

2.5

0.0

Su
b 

sc
al

e 
in

cr
ea

se
2 wk                                  6 wk

5

2.5

0

-2.5

-5

Su
b 

sc
al

e 
do

m
ai

n

2 wk                                  6 wk

10.0

7.5

5.0

2.5

0.0

Su
b 

sc
al

e 
in

cr
ea

se

2 wk                                  6 wk

A B

D

E F

12.5

10.0

7.5

5.0

2.5

0.0

Su
b 

sc
al

e 
in

cr
ea

se

2 wk                                  6 wk

C

Liu F et al . QoL in EST vs  OCT



is minimally invasive. This technique, however, is also 
subject to technical complications, such as sphincter of  
Oddi dysfunction, post-ERCP pancreatitis and residual 
gallstones[16]. The risk for these complications can be 
minimized by careful patient selection and by promot-
ing the values of  this surgical technique in more experi-
enced endoscopic centers. However, the improvement 
in health-related QoL for choledocholithiasis patients 
remains unevaluated in the current literature for either 
classical OCT or minimally invasive EST. The present 
study is the first to report the benefits of  EST and OCT 
on gastrointestinal QoL in a prospective comparative 
design. The GIQLI has been shown to be an effective 
and specific survey tool to measure the overall physical, 
mental and social well-being in patients with complicated 
gastrointestinal disorders[23]. The current results show 
that both techniques increased the total GIQLI score 
in choledocholithiasis patients throughout the six-week 
follow-up period. EST, compared with OCT, was consis-
tently associated with higher self-reported symptom and 
physical function domain scores throughout the follow-
up period. This is probably because EST is even less in-
vasive than laparoscopic CBD exploration[24]. Therefore, 
following EST, choledocholithiasis patients undergo a 
more rapid post-operative recovery in terms of  symp-
toms and physical well-being.

The EST group exhibited a higher mental/emotional 
score than the OCT group at the two-week time-point, 
whereas the two treatment groups were similar at the 
later time-point. This suggests that EST contributes 
favorably to the mental well-being of  choledocholithia-
sis patients in the short term. However, this additional 
benefit was reduced in the mid-term as the gallstone-
associated illness was eliminated similarly between the 
two treatment groups. In contrast, OCT, seemed to be 
more beneficial for improvement in social function score 
at the earlier time-point. It is likely that a prolonged hos-
pital stay offers patients more access to medical care and 
family support. These factors may help improve patient 
social function in the short term. This additional benefit 
of  OCT on social function, however, was weakened in 
the mid-term. It is not surprising that the two treatment 
groups remained consistently comparable in the special 
disease/condition domain score, as the two techniques 
are believed to be equally effective and safe if  appropri-
ately indicated[25].

To differentiate the short-term and mid-term effects 
of  both techniques on overall and domain-specific im-
provements, the improvement from the baseline at two 
weeks was compared with improvement from week two 
to week six. Generally, EST was associated with a sig-
nificantly higher improvement from the baseline at two 
weeks, but not at six weeks, compared with OCT. This 
suggests that EST was more favorable for post-operative 
recovery and an increase in QoL for choledocholithiasis 
patients over the short term.

This study may have some limitations. First, the pa-
tients were not randomly assigned to either treatment 
but were allowed to choose which treatment they re-

ceived. Second, neither the investigators nor the patients 
were blinded to the treatment modality, and patients 
scheduled for EST were well informed of  the minimal 
invasiveness of  the procedure. Third, the patients were 
only followed for six weeks and predominantly by corre-
spondence. The long-term effect of  either treatment on 
choledocholithiasis patient gastrointestinal QoL remains 
unknown.

In conclusion, EST is associated with a better over-
all gastrointestinal QoL in choledocholithiasis patients 
compared with OCT. Furthermore, EST contributes 
favorably to the overall improvement in patients’ well-
being over the short term, especially in terms of  self-
reported symptoms, physical function and mental well-
being. These findings need to be further validated in 
large randomized controlled trials.
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mental and social environment).
Peer review
This is a well-designed pilot study in which the authors evaluated the improve-
ment in gastrointestinal QoL in choledocholithiasis patients following EST or 
OCT treatment. The results are clinically relevant and suggest that EST, com-
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