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Abstract

Background Despite the fact that cholecystectomy is a common surgical procedure, the impact on long-term
gastrointestinal quality of life is not fully known.

Methods All surgical procedures for gallstone disease performed at Mora County Hospital, Sweden, between 2
January 2002 and 2 January 2005, were registered on a standard database form. In 2007, all patients under the age of
80 years at follow-up were requested to fill in a form containing the Gastrointestinal Quality-of-Life Index (GIQLI)
questionnaire and a number of additional questions. The outcome was analysed with respect to age, gender, smoking,
surgical technique, and original indication for cholecystectomy.

Results A total of 627 patients (447 women, 180 men) underwent cholecystectomy, including laparoscopic cho-
lecystectomy (N = 524), laparoscopic cholecystectomy converted to open cholecystectomy (N = 43), and open
cholecystectomy (N = 60). The mean time between cholecystectomy and follow-up with the questionnaire was
49 months. The participation rate was 79 %. Using multivariate analysis in the form of generalised linear modelling,
the original indication for cholecystectomy in combination with gender (p = 0.0042) was found to predict the GIQLI
score. Female gender in combination with biliary colic as indication for cholecystectomy correlated with low GIQLI
scores. Female gender also correlated with a higher risk for pain in the right upper abdominal quadrant after
cholecystectomy (p = 0.028).

Conclusions We found the original indication for cholecystectomy, together with gender, to predict gastrointestinal
symptoms and abdominal pain after cholecystectomy. Careful evaluation of symptoms is important before planning
elective cholecystectomy.
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Introduction

Despite the fact that cholecystectomy is a common surgical
procedure and a well established treatment for patients with
complicated as well as uncomplicated gallstone disease,
predicting the benefit on long-term quality of life (QOL) is
somewhat difficult. For example, it has been shown that
atypical pain location and frequent pain episodes prior to
elective cholecystectomy significantly reduces the chance
of becoming pain-free postoperatively [1]. At the same
time, patients with asymptomatic gallstones are at low
long-term risk for developing symptoms eventually leading
to cholecystectomy [2, 3].

The prevalence of gallstones is higher in women [4].
The metabolic risk factors for gallstone disease seem to
differ between men and women [5]. There is also reason to
believe that the clinical manifestations and symptoms
related to gallstone disease, and hence outcome after sur-
gery, may differ between genders [6, 7]. The risk for
conversion from laparoscopic to open cholecystectomy has
been reported to be more than twice as high in men [§].
However, it is not clear to the authors whether the larger
number of women undergoing cholecystectomy is solely
due to the higher prevalence of gallstone disease, or whe-
ther it also reflects a difference in the surgeon’s interpre-
tation of symptoms in men and women.

The Gastrointestinal Quality-of-Life Index (GIQLI)
questionnaire has previously been used to show significant
long-term improvement in QOL after laparoscopic chole-
cystectomy for symptomatic gallstone disease [9, 10].

The primary aim of this study was to assess whether
factors such as age, gender, smoking, time since chole-
cystectomy, surgical technique, or indication for chole-
cystectomy predict gastrointestinal QOL (as measured with
the GIQLI questionnaire) or abdominal pain after chole-
cystectomy. Cosmetic dissatisfaction with the surgical
scars was included as a secondary outcome.

Materials and methods
The database

All patients who underwent acute and elective cholecystec-
tomy at Mora District Hospital in Sweden between 2 January
2002 and 2 January 2005 were registered in a local database by
the surgeon performing the procedure. Variables registered
included gender, Swedish personal registration number, indi-
cation for cholecystectomy, duration of surgery, intraoperative
hemorrhage, intended surgical approach (open or laparo-
scopic), and type of surgery finally performed (taking con-
version from laparoscopic to open cholecystectomy into
account). Length of hospital stay, complications, and the
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outcome of intraoperative cholangiography were also recorded
in the database.

Indications for elective cholecystectomy were repeated
attacks of pain in the right upper abdominal quadrant
occurring at least 2 times a year and/or recurrent post-
prandial pain in the upper right abdominal quadrant
(grouped together as ‘biliary colic’); secondary complica-
tions of the gallstone disease, i.e. acute or previous acute
cholecystitis (in this study grouped as °‘cholecystitis’),
acute pancreatitis or common bile duct (CBD) stones.

The presence of gallstones confirmed with any imaging
method, usually ultrasound, was required. The same indi-
cation criteria were applied to both genders but was not
absolute, as the database was collected in a clinical setting.
The subsequent outcome of microscopic examination of
the gallbladder was not permitted to alter the originally
entered indication for cholecystectomy in the database.

The questionnaire

To evaluate QOL after cholecystectomy, all patients under
the age of 80 years in September 2007 were requested to
fill in a questionnaire form sent by mail (with one remin-
der). The form consisted of the GIQLI questionnaire fol-
lowed by a small set of non-validated single-item questions
including smoking, satisfaction with surgical scars, and the
possible presence and location of abdominal pain. In the
case of abdominal pain, the specific pain location was
marked by the responder on a sketch of the abdomen
divided into the four abdominal quadrants.

The GIQLI questionnaire has been translated into
Swedish and has been shown to have high reliability and
validity for assessing the impact of gallstone disease on
QOL [11]. It includes 36 items in five domains: gastroin-
testinal symptoms (19 items), emotions (five items),
physical function (seven items), social function (four
items), and side effects of medical treatment (one item).
The answer to each item/question is rated from 0 to 4
points, yielding a global score from O to 144, where a
higher score corresponds to fewer adverse symptoms and
thus higher gastrointestinal QOL.

Statistical analysis

The initial statistical analysis was performed using uni-
variate statistics, multivariate regression analysis, and tests
for interactions between the predictor variables. For those
variables that were identified as possible predictors of the
outcome variables, a generalised linear model (GLM)
analysis was performed to include interaction effects in the
analysis. The GLM analysis was performed as fully fac-
torial (all possible interaction effects included) for the
categorical predictor variables, while the scalar predictor
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variables (time and age measures) were included as linear
covariates in the model. If any variable did not show a
significant effect on the outcome variable, it was removed
from the model, and the reduced model was compared with
the previous with the aid of model fit statistics (SPSS
Omnibus test) to ensure equal or better statistical model
performance.

The reason for using the GLM procedure instead of the
more commonly used linear regression procedure was the
finding of some complex and significant interactions
between the predictor variables, both in predicting the
values of each other and in predicting the results of the
outcome variables in various combinations with each other.

Data were analyzed using SPSS 16.0 (SPSS Inc., Chi-
cago, IL, USA). Statistical significance was accepted at the
p < 0.05 level. Occasional missing answers were replaced
with the item median for the items in the GIQLI form
unless there were several missing items sequentially (such
as a whole page of questions missing), in which case the
subject was excluded from the study. For the additional
non-validated questions, missing answers were handled
simply as missing data.

Results

Of the original 627 patients in the cholecystectomy database,
there were 571 patients still alive and below 80 years of age at
the time of follow-up with the questionnaire. The median time
between cholecystectomy and follow-up was 48 months.

The response rate was 480 of 571 patients (84.1 %).
Altogether, 451 patients (327 women and 124 men) chose
to participate and completed the questionnaire (participa-
tion rate 79.0 %), whereas 29 patients (5.1 %) responded
but did not want to or were not cognitively able to par-
ticipate in the study.

The median age at the time of cholecystectomy of the
451 study participants was 52 years. The non-participants
(including the 120 non-responders) were significantly
(p = 0.003) younger than the participants, with a median
age at the time of cholecystectomy of 45 years. There was
no significant difference with respect to gender, surgical
technique, or indication for cholecystectomy between the
participants and the non-participants.

The database included three patients operated on for
gallbladder polyps. None turned out to be malignant upon
histopathology examination. Furthermore, two patients had
clinically suspected but not verified gallstone disease,
where no gallstones were found. These five patients are
referred to as ‘other indications’.

Interactions between predictor variables

The distribution of original indications for cholecystec-
tomy varied with gender (Table 1). In the original database
of 627 patients, 3.8 times more women than men under-
went cholecystectomy for biliary colic (329 women and 87
men, p =3 X 10_34), but only 1.3 times more women
than men underwent cholecystectomy for cholecystitis (90
women and 70 men, p = 0.13). For pancreatitis or CBD
stones, there was no difference between the genders (23
women and 23 men).

There was also a clear difference with respect to age
between different indications for cholecystectomy
(Table 2). For example, the median age of patients who
had surgery for biliary colic was 50 years, while the
median age of the patients who had surgery for cholecys-
titis was 59 years (p = 3 x 107'°).

This illustrates the interactions between the predictor
variables (gender, age, indication for surgery) in the study
and thereby the choice of the GLM procedure in the sta-
tistical analyses (as mentioned in the materials and meth-
ods section).

GIQLI score after cholecystectomy

Gender, in combination with indication for cholecystec-
tomy was found to correlate with GIQLI score
(p = 0.0042, Table 3). Increasing age corresponded with
lower GIQLI score, but not significantly (p = 0.055).
However, removing age from the statistical model resulted
in a poorer model fit.

In order to rule out the effect of possible co-morbidity
on the result, particularly in the group of patients who had
undergone cholecystectomy for pancreatitis, the same
analysis was performed comparing only those patients who
had undergone cholecystectomy for biliary colic (N = 309)
with those who had undergone cholecystectomy for cho-
lecystitis (N = 107). The same general result was
achieved, with gender in combination with indication for
cholecystectomy predicting the GIQLI score significantly
(p = 0.0076). Specifically, female gender and biliary colic
as indication for surgery correlated with a lower GIQLI
score than female gender and cholecystitis as indication for
cholecystectomy. The trend was slightly in the opposite
direction for men (Fig. 1). Increasing age significantly
(p = 0.016) correlated with lower GIQLI score in this
setting.

Smoking, time since cholecystectomy, and surgical
technique did not correlate with the total GIQLI score.
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Table 1 Baseline data, study participants

‘Women

Men

Total

Number of study participants (V)
Age (years) at time of surgery
Age in years at follow-up with questionnaire

Time in months between surgery and follow-up

327
51 (14-76) 39-60
56 (19-79) 43-64
47 (37-67) 43-54

124

54 (16-74) 47-63
58 (20-78) 51-67
49 (37-63) 44-55

451
52 (14-76) 41-60
56 (19-79) 45-65
48 (37-67) 43-55

Smoking 15.1 % 114 % 14.1 %
Primary surgical technique, distribution
Primary open surgical approach 55 % 12.9 % 7.5 %
Primary laparoscopic surgical approach 94.5 % 87.1 % 92.5 %
Conversion rate of laparoscopic intents 4.9 % 10.2 % 6.2 %
Definitive surgical technique, distribution
Completed laparoscopic surgery 89.9 % 78.2 % 86.7 %
Open surgery 10.1 % 21.8 % 133 %
Indication for cholecystectomy, distribution
Biliary colic 74.0 % 54.0 % 68.5 %
Cholecystitis (acute or previous acute) 199 % 339 % 23.7 %
Pancreatitis or CBD stone(s) 49 % 12.1 % 6.9 %
Other indications 12 % 0.0 % 0.9 %
CBD common bile duct
Table 2 GIQLI scores in relation to indication for cholecystectomy
Indication for cholecystectomy N Median age at Proportion GIQLI score + SD*
follow-up (years) women (%)
Biliary colic 309 55 78.3 114.7 £ 19.8
Cholecystitis (acute or previous acute) 107 60 60.7 1179 £ 17.5
Pancreatitis or CBD stone(s) 31 60 51.6 112.1 £ 24.0
Other indications 4 68 100 104.3 £ 26.7
Total 451 56 72.5 115.2 £ 19.7

4 36 items, max score = 144. A higher GIQLI score corresponds to a better quality of life (fewer adverse symptoms)

GIQLI Gastrointestinal quality-of-life index, SD standard deviation
Abdominal pain after cholecystectomy

Female gender corresponded to a higher risk for pain in the
right upper abdominal quadrant (p = 0.028, Table 3,
Fig. 2).

Abdominal pain in any location (pain in one or more of
the four abdominal quadrants) was predicted by both
indication for cholecystectomy (p = 0.00031, Table 3) and
the combination of indication for cholecystectomy and
surgical technique (p = 0.016). Specifically, biliary colic
as indication for cholecystectomy corresponded to a higher
risk for abdominal pain in any location, even more so when
in combination with open surgery as surgical technique
(Fig. 3a, b, respectively). Only the two major indication
groups (biliary colic and cholecystitis, total N = 416)
could be included in this analysis due to the remaining
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groups being too small to allow further analysis (causing an
incomplete separation in the dataset).

Smoking, age, and time since cholecystectomy did not
correlate with abdominal pain after cholecystectomy.

Cosmetically disturbing scars

Increasing age corresponded to a lower risk for cosmetic
dissatisfaction with the surgical scars (p = 3.8 x 1076,
Table 3). Open surgery as surgical technique corre-
sponded to a higher risk for cosmetic dissatisfaction
(»p =3.6 x 1075). However, known intention to perform
open surgery (primary open surgical approach) lowered
the risk for cosmetic dissatisfaction with the scar
(p = 0.019) compared with conversion from laparoscopic
to open surgery (Fig. 4).



World J Surg (2014) 38:3075-3081

3079

Table 3 Generalized linear model results

Outcome Subjects  Predicting variables or p value Omnibus Interpretation/direction of result

measure (N) compound variables test (model
fit)

GIQLI score® 451 Gender in combination 0.0042 0.0081 Female gender in combination with biliary colic (vs.
with indication for cholecystitis) as indication for cholecystectomy
cholecystectomy corresponds to lower GIQLI score

Age 0.055 Increasing age corresponds to lower GIQLI score
Pain in right 451 Gender 0.028 0.024 Female gender corresponds to higher risk for pain in the
upper right upper abdominal quadrant
abdominal
quadrant”
Abdominal pain, 416 Indication for 0.00031 0.0015 Biliary colic as indication for cholecystectomy
any location® cholecystectomy corresponds to higher risk for abdominal pain in any
location
Indication for 0.016 Biliary colic as indication for cholecystectomy in
cholecystectomy in combination with open surgery corresponds to higher
combination with surgical risk for abdominal pain in any location
technique
Cosmetic 447 Age 0.0000038 0.00000041 Increasing age corresponds to lower risk for cosmetic
dissatisfaction dissatisfaction with the scars
. d
with scars Surgical technique 0.000036 Open surgery corresponds to higher risk for cosmetic

Intended surgical technique 0.019

dissatisfaction with the scars

Known intention (before surgery) of open surgery
lowers the risk for cosmetic dissatisfaction with the
scars

Only significant (p < 0.05) or nearly significant results shown. Variables retained in each reduced generalized linear model (with best model fit):
2 age, gender, indication for cholecystectomy; "gender; “indication for cholecystectomy (biliary colic or cholecystitis), surgical technique (open
or laparoscopic); %age, surgical technique (open or laparoscopic), intended surgical technique (open or laparoscopic)

GIQLI Gastrointestinal Quality-of-Life Index

122.0
=@ \Women
/0 120.8
120.0 { == Men /
118.0 118.1
116.0
114.0 [ 4
113.7
\I 113.3
112.0
110.0 T ]
Biliary colic Cholecystitis
Fig. 1 GIQLI score in relation to indication for cholecystectomy
and gender. Gender and indication for cholecystectomy interact in
predicting the GIQLI score after cholecystectomy (p = 0.0076).
The y-axis is truncated downwards for illustrative purposes. GIQLI
Gastrointestinal Quality-of-Life Index

50%
40%
32.4%

30% b
20% 21.8%
10%

0% T ]

Women Men

Fig. 2 Pain in the right upper abdominal quadrant in relation to
gender. Gender predicts pain in the right upper abdominal quadrant
after cholecystectomy (p = 0.028)
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=— Cholecystitis
80% -
77.8%
60%
42.6%
40%
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20%
b
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Laparoscopic surgery Open surgery
Fig. 3 Abdominal pain, any location, in relation to a indication for
cholecystectomy, b surgical method and indication for cholecys-
tectomy. Indication for cholecystectomy predicts abdominal pain
after cholecystectomy (p = 0.00031). Indication for cholecystec-
tomy and surgical method interact in predicting abdominal pain
after cholecystectomy (p = 0.016)

Smoking, indication for cholecystectomy, and time
since cholecystectomy did not correlate with cosmetic
dissatisfaction.

Due to four missing answers, this analysis was per-
formed on N = 447 individuals.

Discussion

For women, surgery on a relative indication (biliary colic)
correlated with a worse outcome (lower GIQLI score) than
surgery on a more obvious clinical indication (cholecysti-
tis). Female gender also correlated with a higher risk for
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20% 7 =@ Definitive surgical

method
=—Intended surgical

/ 16.9%
15%
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11.1%
10%
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5%
0% T 1
Laparoscopic surgery Open surgery

Fig. 4 Cosmetic disturbance from the scars in relation to surgical
method. Cosmetic dissatisfaction with the surgical scars after
cholecystectomy is predicted both by surgical method actually
performed (p = 0.000036) and by the intended surgical method
(»p =0.019)

pain in the right upper abdominal quadrant after chole-
cystectomy. Indirectly, this indicates that there could have
been a difference in pre-existing gastrointestinal conditions
(apart from genuinely gallstone-related symptoms)
between men and women in the study. The prevalence of
gallstones is known to be higher in women [4, 5]. However,
functional causes of abdominal pain, such as irritable
bowel syndrome (IBS) [12], are also more common
amongst women and could possibly resemble gallstone-
related symptoms. It is therefore not unlikely that for a
certain proportion of patients in the biliary colic group,
cholecystectomy might have had little or no positive effect
on gastrointestinal symptoms.

A related topic is gender differences with respect to
gallstone complications. Although elective cholecystec-
tomy for biliary colic is more common in women, the
number of surgical procedures performed for cholecystitis,
pancreatitis, and CBD stones did not differ much with
respect to gender in our study (performed in a population-
based context). The possibility of gender differences in
complicated gallstone disease is illustrated in a previous
study [6], showing more extensive inflammation around the
gallbladder, higher conversion rate, and more postoperative
complications for men than for women. In a study based on
the Connecticut Laparoscopic Cholecystectomy Register
[13], postoperative mortality was also found to be higher
for men than for women.

Satisfaction with surgical scars seemed to correlate with
the intended surgical approach, underlining the importance
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of clearly informing the patient that a need for conversion
from laparoscopic to open surgery could arise during the
operation.

Due to strong interaction effects, GLM was applied. The
results are sometimes difficult to interpret, but the charts
(Figs. 1, 2, 3, 4) graphically highlight the findings of the
study and also illustrate the ability of GLM to detect and
describe interactions in a complex dataset.

A limitation of this study was that the questionnaire was
not answered prior to surgery also, so the exact effect of
cholecystectomy on the subjects could not be evaluated.
Furthermore, it was not possible to assess directly the rates
of concomitant co-morbidity in this study.

In conclusion, the possibility of coexisting functional
gastrointestinal symptoms should be taken into account
when considering surgery for gallstone disease. Distin-
guishing between functional gastrointestinal symptoms and
symptoms related to gallstone disease can sometimes be
difficult. In order to achieve adequate expectations, the
patient should ideally be informed that there is often only a
limited subset of gastrointestinal symptoms that can be
attributed to gallstones and that other symptoms may per-
sist after cholecystectomy. In fact, some gastrointestinal
symptoms could actually increase or make their debut after
cholecystectomy.
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