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Index admission laparoscopic cholecystectomy for acute cholecystitis

restores Gastrointestinal Quality of Life Index (GIQLI) score

Hongyan Yu, Esther Ern-Hwei Chan, Pravin Lingam, Jingwen Lee,
Winston Wei Liang Woon, Jee Keem Low, and Vishal G Shelat

Department of General Surgery, Tan Tock Seng Hospital, Singapore

Backgrounds/Aims: Previous studies have evaluated quality of life (QoL) in patients who underwent laparoscopic chol-
ecystectomy (LC) for cholelithiasis. The purpose of this study was to evaluate QoL after index admission LC in patients
diagnosed with acute cholecystitis (AC) using the Gastrointestinal Quality of Life Index (GIQLI) questionnaire. Methods:
Patients >21 years admitted to Tan Tock Seng Hospital, Singapore for AC and who underwent index admission LC
between February 2015 and January 2016 were evaluated using the GIQLI questionnaire preoperatively and 30 days
postoperatively. Results: A total of 51 patients (26 males, 25 females) with a mean age of 60 years (24-86 years)
were included. Median duration of abdominal pain at presentation was 2 days (1-21 days). 45% of patients had existing
comorbidities, with diabetes mellitus being most common (33%). 31% were classified as mild AC, 59% as moderate
and 10% as severe AC according to Tokyo Guideline 2013 (TG13) criteria. Post-operative complications were observed
in 8 patients, including retained common bile duct stone (n=1), wound infection (n=2), bile leakage (n=2), intra-abdomi-
nal collection (n=1) and atrial fibrillation (n=2). 86% patients were well at 30 days follow-up and were discharged.
A significant improvement in GIQLI score was observed postoperatively, with mean total GIQLI score increasing from
106.0+£16.9 (101.7-112.1) to 120.4+18.0 (114.8-125.9) (p<0.001). Significant improvements were also observed in
GIQLI subgroups of gastrointestinal symptoms, physical status, emotional status and social function status.
Conclusions: Index admission LC restores QoL in patients with AC as measured by GIQLI questionnaire. (Ann

Hepatobiliary Pancreat Surg 2018;22:58-65)
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INTRODUCTION

Acute cholecystitis (AC) is a common surgical
condition. Index admission laparoscopic cholecystectomy
(LC) up to 5 days from the onset of symptoms is the gold
standard of care for mild to moderate AC."” Index admis-
sion LC is safe, reduces overall length of hospital stay
and reduces readmissions due to recurrent biliary events.”
Actual healthcare costs are decreased in patients who un-
dergo index admission LC compared to those who under-
go interval LC for AC’

Quality-of-life (QoL) is influenced by health and
healthcare interventions, and is an important end point in
clinical trials for chronic illness and malignancy.® Pain,

both acute and chronic, is one of the main factors that

negatively impacts QoL.” Psychosocial, function and emo-
tional dimensions of QoL are equally important but have
been poorly studied and reported in acute care surgery.
It is possible that an uncomplicated surgery may improve
the pain-related short-term QoL outcomes; however effect
of acute surgery on overall QoL cannot be assumed to be
positively influenced by surgery. Hence, it is important to
prospectively study the effects of urgent surgical treatment
on QoL outcomes. The Gastrointestinal Quality of Life
Index (GIQLI)® is one of the most widely used ques-
tionnaires for objective measurement of QoL in gastro-
intestinal surgery. It was first validated in LC in 1993,°
and has ever since been increasingly used for various oth-
er conditions. First developed in German and English,’

: 8 - 1.9 : 10 .
Spanish,” Swedish” and Chinese = versions have sub-
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sequently been validated.
Previous studies have implemented the GIQLI score in

evaluating QoL following elective LC for symptomaticw_13

8.9,12-17 .
chronic acalcu-

and non-symptomatic cholelithiasis,
lous cholecystitis,”® laparoscopic versus open approach for
cholecys‘[ectomy,ls’19 factors predicting QoL benefits fol-
lowing LC,”* the appropriateness of LC** and QoL differ-
ence between post-LC patient and the background
population.”> However, no study to date has addressed
whether index admission LC improves/restores QoL in AC.
The present study was done to evaluate, quantify and de-
termine whether index admission LC restores QoL in adult

patients with AC.

MATERIALS AND METHODS

Study design and patient inclusion criteria

This is a single center, prospective study. All adult pa-
tients (=21 years on admission) with AC admitted under
the hepato-pancreato-biliary (HPB) team at Tan Tock
Seng Hospital, Singapore from February 2015 to January
2016 were included. The diagnosis and severity of AC
was classified according to Tokyo Guidelines 2013
(TG13) diagnostic criteria.”® Patients unable to consent
due to pre-existing mental illness (e.g., schizophrenia, de-
mentia) were excluded. One patient with a contiguous liv-
er abscess due to perforated cholecystitis was included in
this study. Patients with AC and concomitant common
bile duct stones were managed with endoscopic retrograde
cholangiopancreaticography (ERCP) and stone retrieval
prior to LC and were included in the study.

This study is conducted by the HPB team of surgeons
who practice index admission LC. We have adopted a
policy of “universal cholecystectomy”, meaning that any
surgically fit patient with an indication for chol-
ecystectomy is unconditionally offered index admission
LC, irrespective of the duration of symptoms. The patient
is given the option to decline surgery at index admission
if he/she so wishes. Universal cholecystectomy encom-
passes a wide range of indications including all grades of
AC, mild to moderate cholangitis after biliary stone clear-
ance and patients with mild to moderate acute biliary
pancreatitis. A liberal use of ultrasound (US), computed
resonance  chol-

tomography (CT) and magnetic

angiopancreaticography (MRCP) imaging aids in early
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and prompt decision making.
This study was not funded and was conducted with ex-
isting team resources. Because of this, it was deliberately

truncated after 12 months.

Data collection

Junior doctors attached to the HPB team assisted in
prospective data collection and ensuring adequacy and
completion of the GIQLI questionnaire. Demographic and
clinical data, including comorbidities, Charlson
Comorbidity Index and the American Society of
Anesthesiology (ASA) score were collected. Blood inves-
tigation results, laboratory findings and imaging results
were compiled. We recorded TG13 severity classification,
operative records (surgical access, operation duration, in-
tra-operative blood loss, and drain insertion), length of
hospital stay, morbidity, mortality and readmission details.
Length of hospital stay was defined from date of admis-
sion to discharge. Readmission was defined as read-
mission to hospital within 30 days after operation, irre-
spective of whether the issue on readmission was directly,
indirectly or unrelated to the surgical procedure. Mortality
was defined as death within 30 days of operation or dur-
ing the current admission.

Operational data for best practice and audit purpose in-
cluding pre-operative emergency department admission to
operation time, post-operation to discharge time and hos-

pitalization costs were analyzed.

GlQLl

GIQLI is a 36-question survey, with five response lev-
els to each survey question (0-4, a higher value represents
a better outcome). The questionnaire records the health
status of a patient over the past two weeks and records
the response as “all the time, most of the time, some of
the time, a little of the time or never”. The data is then
subcategorized into four subgroups: gastrointestinal symp-
toms (19 questions, total score 0-76), physical status (7
questions, total score 0-28), emotional status (5 questions,
total score 0-20) and social function status (5 questions,
total score 0-20). The questionnaire was administered
pre-operatively at the time of consent. The default method
of administration was self-administration, while inter-
viewer-assisted administration was performed for patients

who were illiterate or suffering from visual impairment.
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It is our routine clinical practice to follow-up all LC pa-
tients in the outpatient setting at 30-day post-operation
and hence the post-operation questionnaire was ad-
ministered in the same setting. The physician providing
the questionnaire checked for completeness of all

domains. No further patient contact was done.

Statistical analysis

Data analysis was performed using Graphpad Prism 7.0
software. Paired t-test was used to compare pre-operative
and post-operative total GIQLI scores, as well as sub-
group analysis, with a p-value of <0.05 accepted as stat-

istically significant.

RESULTS

Patients

A total of 51 patients who met the inclusion criteria
were agreeable for participation in our study pre-oper-
GIQLI

questionnaire. Subsequently, eight patients declined con-

atively and completed the pre-operative
tinued participation or defaulted outpatient clinic fol-
low-up. A total of 43 cases with complete pre-operative
and post-operative GIQLI data were included in the final

analysis (Fig. 1).

All acute cholecystitis patients who
underwent index admission
cholecystectomy for AC at TTSH
between Feb 2015 and Jan 2016 were
approached for study participation

v

Patient agreed for study participation and
completed pre-op GIQLI questionaire
n=51

Patient declined further
participation/defaulted
follow-up clinic visit
n=8

v

v

Patient completed post-op GIQLI
questionnaire at 30-day clinic visit
n=43

Fig. 1. Patient inclusion flowchart. AC, acute cholecystitis;
TTSH, Tan Tock Seng Hospital.

Demographic and clinical profile

Demographic and clinical data of the 51 patients are
shown in Table 1. Mean age was 60 (range: 24-86) years,
with equivalent men and women (26 men, 25 women).
Ten of 51 (20%) patients were ASA grade 1, 67% (34/51)
were ASA grade 2, 11% (6/51) were ASA grade 3 and
2% (1/51) were ASA grade 4. With regards to the
Charlson Comorbidity Index, 51% (26/51) scored 0, repre-
senting a previously healthy individual with no significant
comorbidity of note, 31% (16/51) scored 1 and 4% (1/51)
scored 2, representing mild comorbidity severity, while
10% (5/51) scored 3 and 2% (1/51) scored 4, representing
moderate comorbidity severity. One patient scored 7 in-
dicative of severe comorbidity; the patient had a compli-
cated and prolonged hospital/intensive care unit stay.
Among all patients, diabetes was the most common co-
morbidity (17/51, 33%). Median duration of abdominal
pain on presentation was 2 days (1-21 days). Seven pa-
tients (14%) had previous episodes of AC. Abdominal

tenderness; abdominal lump and guarding are time and

Table 1. Demographic and clinical profile

n=51
(range or %)
Gender (male:female) 26:25
Age (years, mean) 60 (24-86)
Comorbidities 23 (45)
Diabetes mellitus 17 (33)
MI or CCF 5 (10)
ESRF or Chronic Kidney disease 4 (8)
COPD or asthma 3 (6)
Charlson Comorbidity Index
0 26 (51)
1 16 (31)
2 2 4
3 5 (10)
4 1 (2
7 1 (2
Antiplatelet/Anticoagulation therapy 10 (20)
Duration of abdominal pain, median (range) 2 (1-21)
History of prior cholecystitis 7 (14)
ASA score
1 10 (20)
2 34 (67)
3 6 (11)
4 1(2)

MI, myocardial infarction; CCF, congestive cardiac failure;
ESRF, end-stage renal failure; COPD, chronic obstructive pul-
monary disease; SD, standard deviation; CI, confidential in-
terval; ASA, American Society of Anesthesiologists



treatment sensitive clinical variables with inter-observer
variation and though clinically documented, are not
reported.

Laboratory and radiological data is shown in Table 2.
Significant total white blood cell (TW) changes defined as
>12 or <4x10°/L were observed in 73% (37/51) patients.

Table 2. Laboratory and radiological findings

n=51
(range or %)

Total white blood cell count >12 or

<4x10°/L
TW level (109/L, mean)
Platelet level (IOQ/L, mean)

37 (73)

14.4 (5.224.1)
242.7 (131-395)

INR 1.2 (0.9-1.7)
Albumin (g/L, mean) 33.2 (2245)
Creatinine (Umol/L, mean) 86.3 (43-188)
Bilirubin elevation 12 (23.5)
Bilirubin level (Umol/L, mean) 33.0 (7-204)
ALP elevation 4 (8)
ALP level (U/L, mean) 88.6 (32-306)
GGT elevation 19 (37)
GGT level (U/L, mean) 111.8 (8-738)
Blood culture done 31 (61)
Escherichia coli* 5 (16)
Klebsiella pneumoniae* 1 (3
Bacteroides fragilis 1 (3
Negative 25 (80.6)
US done 16 (31)
Gallstone on US 15 (93)
Air in gallbladder 1 (6)
Sonographic Murphy’s sign 8 (50)
Wall thickness (mm, mean) 4.9 (2-15)
CT scan 33 (65)
Gallstone 28 (85)
CBD stone 2 (6)
Gallbladder perforation 309
Air in gallbladder 0 (0)
Liver abscess 1 (3)
Wall thickness (mm, mean) 8.2 (3-17)
MRCP scan 12 (24)
Gallstone 12 (100)
CBD stone 2 (17)
Tokyo guideline severity classification
Mild 16 (31)
Moderate 30 (59)
Severe 5 (10)

TW, total white blood cell count; INR, international normal-
ized ratio; ALP, alkaline phosphatase; GGT, gamma-glutamyl
transferase; US, ultrasonography; CT, computed tomography;
MRCP, magnetic resonance cholangiopancreatography; CBD,
common bile duct

*One case grew both Escherichia coli and Klebsiella pneumo-
niae in blood culture
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Blood culture was taken in 61% (31/51) of patients, with
four patients growing Escherichia coli, with one patient
growing both E. coli and Klebsiella pneumoniae, one pa-
tient growing Bacteroides fragilis and no growth in the re-
maining 25 (80.6%) patients. Computed tomography (CT)
scan was the most common radiological investigation per-
formed (65%), followed by ultrasonography (31%) and
magnetic resonance cholangiopancreatography (MRCP)
imaging (24%). According to TG13, 31% were classified
as mild AC, 59% as moderate AC and 10% as severe AC.
Most (92%) patients had successful LC. One patient
had upfront open cholecystectomy and three laparo-
scopic-to-open conversions were performed due to techni-
cal difficulties in dissecting the Calot’s triangle and delin-
eating the biliary anatomy. Mean operative duration was
106 min (range: 32-280 min). Surgical drain was inserted
in 43% of cases. Post-operative complications were ob-
served in eight patients: one patient had retained common
bile duct (CBD) stone, 2 patients had umbilical port site
infection, 2 patients had postoperative bile leak, one pa-
tient had intra-abdominal collection and 2 patients had at-
rial fibrillation. In the patient with a retained CBD stone,
ERCP was successfully done. The 2 patients with um-
bilical port site wound infection were managed with oral
antibiotics. Two patients with bile leak were managed
with observation as it was low volume and both resolved
spontaneously. The patient with intra-abdominal collection
was readmitted on post-operation day six with abdominal
pain. A CT scan showed 3 cm intra-abdominal collection;
he was treated with antibiotics and made an uneventful
recovery. Many (86%) of patients were well with no com-
plaints at the 30-day clinic visit and were discharged from
our service. There was no mortality. Surgical and opera-
tional data are reported in Table 3. Mean pre-operative
Emergency Department admission to operation was 3
days, while mean post-operation length of hospital stay
was 3 days. The average cost of hospital stay was
Singapore dollars (SGD) $8,575 (82,126-$17,230).

QoL assessment with the GIQLI questionnaire
Fifty one patients completed the pre-operative GIQLI
questionnaire and 43 completed the post-operative GIQLI
questionnaire. Three patients with readmission had their
clinic appointments rescheduled and did not complete the

I-month GIQLI questionnaire. One patient did not come
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for post-operative follow-up and four patients declined to
complete the GIQLI questionnaire due to time constraints
in outpatient clinic. In order to perform paired t-test anal-
ysis, only the data obtained from patients who completed
both the pre-operative and post-operative GIQLI ques-
tionnaires was used. Table 4 summarizes pre-operative
and post-operative GIQLI scores as well as paired t-test
results.

Of a total score of 144, mean pre-operative total GIQLI
score was 106+16.9 (95% CI, 101.7-112.1), while
post-operative total GIQLI score was 120.4+18.0 (95%
CIL, 114.8-125.9, p<0.001) (Fig. 2).

Table 3. Surgical outcomes

n=51 (range or %)

ED to operation time (days, mean)

Operation duration (minutes, mean)

Intra-operative blood loss volume (ml,
mean)

Laparoscopic vs open access

3 (0.742)
106 (32-280)
104 (50-500)

Laparoscopic cholecystectomy 47 (92)
Open cholecystectomy 1 (2)
Laparoscopic to open conversion 3 (6)
Surgical drain insertion 22 (43)
Post-operation to discharge time (days, 3.3 (1.0-23.3)
mean)
Length of hospital stay (days, mean) 6.3 (1.8-65.3)
In hospital mortality Nil
30-day mortality Nil
30-day readmission 3 (6)
Complications 8 (16)
Retained CBD stone 1 (2
Wound infection 2 (4)
Bile leak 2 (4)
Intra-abdominal collection 1 (2)
Atrial fibrillation 24

Hospitalization cost (SGD, mean)
Discharge from clinic after 1 month

8,575 (2,126-17,230)

44 (86)

ED, Emergency department; SGD, Singapore dollars; POD,

Post-Operation Day; CBD, Common bile duct

Table 4. Preoperative and postoperative GIQLI score

The GIQLI questionnaire can be subdivided into four
categories: gastrointestinal symptoms, physical condition,
emotional status and social function. Pre-operative mean
gastrointestinal symptoms score was 60.1+£8.3 (95% CI,
57.5-62.6), while post-operative mean gastrointestinal
symptoms score was 65.3£8.0 (95% CI, 62.3-67.7, p
<0.001). Similarly, statistically significant improvements
were observed in the domains of physical condition, emo-

tional status and social function (Table 4 and Fig. 3).

DISCUSSION

This is a prospective pre-and-post intervention QoL
study in AC patients treated with index admission
cholecystectomy. We demonstrated that QoL was restored
at 30-day after index admission LC for AC. This restora-
tion of QoL was observed individually in each of the four
sub-domains of GIQLI questionnaire.

An ideal study design would compare QoL changes in
AC patients managed by index admission LC and interval

LC. However, in view of the established benefits of index

140 1 p=0.0002

130 A

120 - }
110 }

100 A

Mean GIQLI score (95% CI)

90

T T
Pre-op GIQLI score Post-op GIQLI score

Fig. 2. Comparison of Pre-operative and Post-operative total
GIQLI score. Pre-op, pre-operative; Post-op, post-operative;
GIQLI, Gastrointestinal Quality of Life Index.

Preoperative Postoperative —value

(Mean£SD, 95%CI) (Mean+SD, 95%CTI) 4
Total score 106.9£16.9 (101.7-112.1) 120.4+18.0 (114.8-125.9) <0.001
Gastrointestinal symptoms (19 items, range 0-76) 60.1£8.3 (57.5-62.6) 65.3£8.0 (62.3-67.7) <0.001

Physical condition (7 items, range 0-28)
Emotional status (5 items, range 0-20)
Social function (5 items, range 0-20)

18.6+5.1 (17.0-20.2)
13.443.6 (12.3-14.5)
14.843.4 (13.8-15.9)

21.845.6 (20.1-23.5) 0.001
16.143.5 (15.0-17.2) <0.001
17.143.5 (16.0-18.2) <0.001

GIQLI, Gastrointestinal Quality of Life Index; SD, standard deviation; CI, confidential interval
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Fig. 3. Subgroup comparisons of pre-operative and post-oper-
ative GIQLI score. Pre-op, pre-operative; Post-op, post-oper-
ative; GIQLI, Gastrointestinal Quality of Life Index.

admission LC, such a study would not be ethical.
Furthermore, such comparison is of limited value due to
multiple confounding factors, such as variable symptom
duration, different patient cohorts with varying severity of
AC and comorbidities, need for percutaneous chol-
ecystostomy for severe AC as well as the duration to
cholecystectomy. Patients who are not deemed suitable for
index admission LC have existing comorbidities that pre-
clude fitness for surgery, and as such require further
work-up and optimization prior to surgery. Including this
group of patients in the study would introduce a selection
bias. Based on the available evidence, our hypothesis was
that index admission LC would restore QoL and patient
managed conservatively have potential that QoL may wor-
sen if further complications ensue. It is possible that con-
servative management could restore QoL of AC patients.
However, as our unit has a policy of index admission LC,
we could not conduct a study to include this group. Hence
a single arm prospective study was conducted.

One prior study included patients who underwent LC
for AC in QoL analysis.27 Of 451 patients with various
gallstones related diseases, 107 patients had chol-
ecystectomy for AC or previous AC. They studied
long-term QoL benefits from surgery and concluded that
indication for LC together with gender was able to predict
gastrointestinal symptoms after LC. Interestingly, 33.6%

of patients with AC were treated with open chol-
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ecystectomy, which is not our experience. Furthermore,
patients with index admission and interval chol-
ecystectomy were analyzed together. Hence QoL restora-
tion following index admission surgery remained to be
established. We studied the short-term QoL outcome at 1
month as this is the earliest time for planned interval
cholecystectomy. Also, it is routine practice to review pa-
tients at 1 month in the outpatient clinic and discharge
if recovered. Further, it is highly unlikely if QoL was re-
stored at 1 month it would worsen later unless interim
complications occur. In our series, all complications re-
vealed within 1 month.

We have shown that index admission LC restores QoL
at 1 month. This is important in the acute setting as AC
is associated with worse QoL compared to symptomatic
cholelithiasis. Our study reports higher post-operative
GIQLI scores and more significant improvement in QoL
compared to a prior study.” Mean improvement in
pre-operative to post-operative total GIQLI score in our
study was 13.5 points, whereas in the prior study an in-
crease of 6.4 points at 5 weeks was reported in patients
treated with

elective LC for cholelithiasis/chronic

cholecystitis."”” Thus, the magnitude of improvement of
QoL is proportional to its worsening.“’u’28

QoL is a multi-dimensional tool and is not restricted
to presence and severity of clinical symptoms alone.
Hence it would be inaccurate to assume that index admis-
sion surgery would improve QoL in patients with AC. A
systematic review including 38 studies and 9,903 patients
reported that upper abdominal pain persisted in 33% of
patients after cholecystectomy and a new onset de novo
abdominal pain occurred in 14% of patients.29 The authors
concluded that cholecystectomy is often ineffective with
regards to symptoms. However, this review mostly in-
cluded low quality studies, 26 studies with self-ad-
ministered questionnaire, 15 studies with open chol-
ecystectomy and variable follow up duration and hence
the results should be interpreted with caution. Procedure
related morbidity affects short term QoL negatively.! In
our study, severe morbidity was low and hence likely con-
tributed to improved QoL outcomes. Furthermore, in pa-
tients with symptomatic cholelithiasis, persistent abdomi-
nal pain is the most common reason for unsuccessful out-
comes and in the acute setting, immediate pain relief is

achieved by surgery and could have contributed to im-
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prove Q0L.30 However, even the emotional status, social
function and physical scores showed improvements. So,
the benefits of index admission surgery cannot be attrib-
uted solely to improvement of abdominal symptoms.
Further, GIQLI questionnaire has only one item on ab-
dominal pain and hence overall impact of improvement
in abdominal pain due to index admission surgery is un-
likely to influence the GIQLI abdominal symptom score.

Index admission cholecystectomy has been established
as a standard of care in patients with AC.' TG13 recom-
mends early cholecystectomy in mild and certain moder-
ate AC." We have previously reported that TG13 can be
restrictive and patients with moderate or severe AC can
also be safely treated with index admission
cholecystectomy.” In our current study also more than
two thirds of patients had moderate or severe AC. A
Cochrane review reporting on six clinical trials including
488 patients with AC and comparing index admission LC
with interval LC concluded that index admission LC does
not positively influence bile duct injury, serious complica-
tions and conversion to open cholecystectomy.”’ None of
the trials studied QoL outcomes and the only benefit ob-
served was in reduction in length of hospital stay.
Reduced hospital stay directly benefits healthcare system
and would only benefit patients if this translated to earlier
return to work. Only one trial including 36 patients re-
ported that index LC is associated with earlier return to
work.” In local practice, all patients with LC are provided
with 14 days of hospitalization leave regardless of index
or interval surgery. Furthermore, Gurusamy et al’! re-
ported that 18.3% of patients developed recurrent biliary
event requiring emergency surgery with on open con-
version rate of 45%. It is likely that QoL of these patients
would be worse. QoL outcomes are the only potential out-
comes that directly impact patient and hence earlier re-
storation of QoL is an important element of good clinical
practice. Our study establishes that QoL can be restored
by index admission cholecystectomy and benefits of index
surgery are not restricted to financial gains but also di-
rectly reaped by patients.

The strength of our study is that it is the first pro-
spective study to quantify QoL improvement in AC pa-
tients treated with index admission LC. It has a repre-
sentative group of patients with differing severities of AC

and spectrum of comorbidities.

Single center and small sample are the limitations of
our study. It is possible that patients with severe co-
morbidity profile were not offered index admission sur-
gery, so the results are not valid for patients treated with
interval cholecystectomy. However, earlier restoration of
QoL was observed and adds supporting evidence of bene-
fits of index admission surgery. Eight patients did not
complete the GIQLI questionnaire and it is possible that
their QoL was possibly worse due to readmission or
morbidity. However, five patients declined GIQLI ques-
tionnaire not due to morbidity but due to time constraints.
This study was not funded and with existing team re-
sources, 84.3% patients had both the pre and post-oper-
ative GIQLI questionnaires completed. This is comparable
to a response rate of 80.9% at 12 weeks in a prospective
study of 423 patients with symptomatic gallstones.“ The
GIQLI questionnaire requries time to complete. The use
of a more simplified QoL tool or web-based online survey
might increase patient participation. However, the mean
age of our patients was 60 years and web-based tools
would not have reduced the dropout rates significantly,
given that web participation of this age group is typically
not as extensive as with younger people. Multiple meas-
urements and measurement at longer duration than 1
month would have provided more information to our
study. However, in local setting interval cholecystectomy
is offered 4-6 weeks after the previous episode of AC.
Thus, we decided to conduct the post-treatment QoL sur-
vey at 30 days. This was consistent with the scheduled
planned post-operative follow-up visits and was feasible
with existing team resources. Furthermore, delaying the
QoL survey any longer would introduce bias by develop-
ment of de novo symptoms, which could negatively influ-
ence QoL. Lastly, statistical significant improvement in
QoL measurement may not be clinically relevant and it
is important to quantify the tangible benefits to the
patient.

In conclusion, our study is the first to demonstrate that
index admission cholecystectomy restores QoL in patients
with AC as measured by GIQLI score. Patients with all
grades of severity of AC enjoy the QoL restoration and
benefits of index admission cholecystectomy are directly

reaped by the patient.
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