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Risk factors for the clinical course of cholecystitis
in patients who undergo cholecystectomy

Sol Lee', Chul-Woon Chung', Kwang Hyun Ko? and Sung Won Kwon'
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CHA University, Seongnam, Korea

Backgrounds/Aims: The aims of this study were to evaluate risk factors for acute cholecystitis that have been previously
acknowledged and to evaluate several co-morbidities, such as hypertension, diabetes mellitus, cardiovascular disease,
cerebrovascular accident and end-stage renal disease for which the prevalence rate has increased in the elderly.
Methods: We retrospectively reviewed 611 patients who underwent laparoscopic or open cholecystectomy for chol-
ecystitis between January 2005 and January 2010. The relationships between the clinical outcomes and the clin-
ico-demographic factors were analyzed by univariate and multivariate analyses. Results: The diagnoses of the 611
patients who underwent laparoscopic cholecystectomy were acute cholecystitis (n=258; 42.2%) and chronic chol-
ecystitis (n=353; 57.8%). Male gender (p<0.000), age >50 (p<0.000), fever (p<0.000), leukocytosis (p<0.000), AST
elevation (p=0.009), alkaline phosphatase elevation (p<0.000) and an elevation of total bilirubin (p<0.000) were identi-
fied as risk factors for acute cholecystitis. The presence of diabetes mellitus (p=0.002) and hypertension (p=0.019)
may be risk factors for acute cholecystitis. Conclusions: For patients with risk factors for acute cholecystitis, early man-
agement, that is, early checkup and diagnosis following early cholecystectomy, is recommended before the disease
progresses to an acute form of cholecystitis. (Korean J Hepatobiliary Pancreat Surg 2011;15:164-170)
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INTRODUCTION

Acute cholecystitis is one common cause of acute
abdomen. It is associated with moderate to high severity
due to its clinical potential to develop pyogenic chol-
ecystitis, which may result in gallbladder necrosis, perfo-
ration, abscess or even peritonitis. In the elderly, the se-
verity of acute cholecystitis increases immensely; thus, it
is crucial to determine proper treatment times and
methods. Despite its clinical significance, however, we
still lack knowledge of predisposing factors and co-mor-
bidities that may influence disease development and
progression. Commonly known risk factors have been
found mostly in epidemiologic studies, the reliability of
which has often been questioned because different results
were shown in different studies.

This study was designed to re-evaluate several known

risk factors for cholecystitis, such as age, sex, and obesity.

Furthermore, we investigated whether chronic diseases,
including hypertension, diabetes mellitus, cardiovascular
disease, cerebrovascular accident, or end-stage renal dis-
ease, are risk factors for developing acute onset chole-

cystitis.

METHODS

We retrospectively reviewed 611 patients who under-
went laparoscopic or open cholecystectomy for chol-
ecystitis between January 2005 and January 2010.

A clinical diagnosis of cholecystitis was made by a
combination of clinical data, including demographics,
symptoms, laboratory data, radiographic findings, and
peri-operative information. The demographic factors in-
cluded sex, age, height and weight. Based on these, body
mass index was also calculated. Hypertension, diabetes

mellitus, cardiovascular disease, cerebrovascular accident,
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end stage renal disease, liver cirrhosis and medication his-
tory related to neuropsychiatric problems were co-morbid-
ities that were documented. Cardiovascular diseases in-
cluded all main categories of coronary disease (stable an-
gina, unstable angina, myocardial infarction). Cerebrovas-
cular accidents included both cerebral hemorrhage and
infarction. Neuropsychiatric problems included depression
and bipolar disease, schizophrenia and Parkinson’s
disease. Symptomatic factors included fever with a body
temperature higher than 37.5°C and right upper quadrant
abdominal pain with tenderness or positive for Murphy’s
sign. Because the physical examination was performed by
many different emergency room doctors, inaccuracy could
be a confounding factor, so the physical exam was not
considered. Available laboratory values were collected for
the cohort, including white blood cell count, aspartate
aminotransferase (AST), alanine aminotransferase (ALT),
alkaline phosphatase (ALP), total bilirubin, amylase, total
cholesterol, and triglyceride levels. In cases with diabetes,
the HbAlc level was also checked. Elevated laboratory
values were converted to nominal variables and analyzed
using chi-square test. Reference points for elevations
were as follows: WBC =>10.00x10°/ul, AST/ALT =40
TU/L, total bilirubin =1.2 mg/dl, ALP =250 IU/L, amy-
lase =125 U/L, total cholesterol =230 mg/dl, trigly-
ceride =200 mg/dl, HbAlc =6.4%/total Hb. Radio-
graphic factors included any ultrasound or computed to-
mography (CT) images, such as gallbladder wall thicken-
ing, increased blood flow around the gallbladder or peri-
cholecystic fluid collection. But these findings were also
excluded for the same reason as the physical examination.
Peri-operative findings consisted of morphological chan-
ges of the gallbladder wall, adhesion to an adjacent organ,
distortion of the biliary anatomy, gross inflammation of
the gallbladder serosa, and gallstone characteristics. All
subjective findings were used for grouping, but not for
statistical analysis. Only gallstone characteristics were
used for analysis. Gallstone characteristics included pres-
ence of stone, type of stone and number of stones. The
types of stones were sorted by the surgeon who described
the cutting edge of the stone after the operation. Stones
were sorted into three subgroups: cholesterol stones, black
pigmented stones, and brown pigmented stones. The cho-
lesterol stone was grossly round or angular shaped, and

had a smooth surface and a yellow color. The black pig-
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mented stone was grossly irregular and hard, and had a
black or dark green color. The brown pigmented stone had
a brownish color or a small and clayey character.'
Through integration of these information, patients with
cholecystitis were separated into two subgroups, those
with acute cholecystitis and those with chronic
cholecystitis.

Laparoscopic cholecystectomy was performed as a
first-line treatment for most of the patients with cholecy-
stitis. Some had to undergo open cholecystectomy due to
adhesions, bleeding or the possibility of bile duct injury.
The operation was performed by the same surgical team
using the standard 3- or 4- port technique. Laparoscopic
cholecystectomy was electively performed in patients with
chronic cholecystitis, and cholecystectomy was performed
as soon as possible for the patients with acute chol-
ecystitis during their initial hospital admission.

The histology of the gallbladder was confirmed by
pathology report after the operation and the result was
compared with previously set up clinical classifications.
Using chi-square test, the correlation between the patho-
logic and the clinical classifications was analyzed. With
a value of the x index of 0.413 (p<0.000), the pathologic
and the clinical classification have a verification of stat-
istical likelihood.

Exclusion criteria were as follows: Patients who under-
went major liver resection done for hepatocellular carcino-
ma or intrahepatic duct stone were excluded. We excluded
patients who underwent radical cholecystectomy due to
gallbladder malignancy. Patients who underwent gas-
trectomy for whatever reason were also excluded.

The relationships between the clinical outcomes and pa-
tient demographic factors and the co-morbidities and labo-
ratory data were analyzed by performing univariate and
multivariate analyses. Commercially available programs
(release 19.0; SPSS Inc, Chicago, Illinois) were used to
analyze the data. We assessed statistical significance using
chi-square test. Tests were conducted for all variables in
the patient cohort. For convenience, continuous variables
were converted to nominal variables for analysis. A p-val-
ue less than 0.05 indicated statistical significance.
Variables with statistical significance were then used in

a multivariate logistic regression model.
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RESULTS

Diagnoses of the 611 patients who underwent chol-
ecystectomy were acute cholecystitis (n=258; 42.2%),
chronic cholecystitis (n=353; 57.8%). Patient character-
istics in acute and chronic cholecystitis are compared in
Table 1. There were 280 men (45.8%) and 331 women
(54.2%). Sex ratios were 1 : 0.73 and 1 : 1.69, re-
spectively, for the groups with acute and chronic chol-
ecystitis (p<0.000). The mean ages for the two groups
were 63 and 48, respectively. Patients with acute chol-
ecystitis were older than those with chronic cholecystitis.
We found statistically significant differences (p <0.000)
in age distributions divided by the age of 50 years be-
tween the patients with acute and chronic cholecystitis.
Among the 611 patients, the average height and weight
were 162.9 cm (range: 132-188) and 65.4 kg (range:
32-113). We calculated the body mass index (BMI) and,
using a BMI value of 25 as the controlling point, we
found no statistically significant differences (p=0.081) be-
tween the two groups. Of the 258 patients that presented
with acute cholecystitis, 142 (55%) presented with fever
>37.5°C compared with the patients with chronic chol-

ecystitis (p<0.000).

All patients were assessed for the presence of the seven
co-morbidities listed in Table 2. The number of co-mor-
bidities and their statistical significance are shown in
Table 2. Among the 611 patients, 243 (39.8%) had one
or more co-morbidities and hypertension was present in
173 (28.3%). Univariate analysis identified hypertension
(»=0.019) and diabetes (p=0.002) as having a significant
association with acute cholecystitis.

Analysis using laboratory values is reported in Table 3.
Leukocytosis (p <0.000), an elevation of AST (p=0.009),
an elevation of ALP (p<0.000) and an elevation of total
bilirubin (p<0.000) were significantly different. AST was
not significantly different than ALT.

The characteristics of gallstones are summarized in
Table 4. As confirmed by the surgical reports, 71 (11.6%)
patients presented with acalculous cholecystitis. Among
the acute cholecystitis group, 56 (21.7%) patients were
treated for acalculous cholecystitis. Through a univariate
analysis, the absence of gallstone was significant; the
number of gallstones was not.

Univariate analysis identified 10 variables with a sig-

nificant association with acute cholecystitis (Table 5). We

Table 1. General characteristics of acute cholecystitis and chronic cholecystitis

Acute cholecystitis Chronic cholecystitis value Odds ratio
(n=258) (n=353) P 95% CI)
Gender M : F 1:073 1:1.69 0.000 0.432 (0.311-0.599)
Mean age (year) 63.47 47.90 - -
<50 : =50 1:1.77 1:0.77 0.000 2.319 (1.667-3.226)
BMI (Mean) 24.80 24.51 - -
BMI (=25) 122 (47.3%) 144 (40.8%) 0.081 1.335 (0.964-1.848)
Fever (=37.5°C) 142 (55.0%) 11 (3.1%) 0.000 38.060 (19.898-72.799)
CI, confidence interval; BMI, body mass index.
Table 2. Co-morbidity of acute cholecystitis and chronic cholecystitis
Acute cholecystitis ~ Chronic cholecystitis value Odds ratio
(n=258) (n=353) P (95% CI)
Hypertension 86 (33.3%) 87 (24.7%) 0.019 1.529 (1.073-2.179)
Diabetes mellitus 54 (20.9%) 42 (11.9%) 0.002 1.960 (1.262-3.044)
Cardiovascular disease 15 (5.8%) 13 (3.7%) 0.213 1.614 (0.754-3.455)
CVA 12 (4.7%) 11 (3.1%) 0.325 1.517 (0.658-3.493)
ESRD 5 (1.9%) 2 (0.6%) 0.116 3.468 (0.668-18.020)
Liver cirrhosis 8 (3.1%) 8 (2.3%) 0.523 1.380 (0.511-3.727)
N-P medication 15 (5.8%) 19 (5.4%) 0.818 1.085 (0.541-2.178)

Cl, confidence interval; CVA, cerebrovascular accident; ESRD, end-stage renal disease; N-P medication, neuro-psychiatric

medication.
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Table 3. Comparison of laboratory data between acute cholecystitis and chronic cholecystitis

Acute cholecystitis  Chronic cholecystitis | Odds ratio

(n=258) (n=353) pvalue (95% CI)
WBC =>10.0x10"/ul 136 (52.7%) 41 (11.6%) 0.000 8.483 (5.646-12.745)
AST =40 IU/L 83 (31.0%) 80 (22.7%) 0.009 1.619 (1.128-2.322)
ALT=40 TU/L 91 (35.3%) 101 (28.6%) 0.080 1.360 (0.964-1.918)
ALP =250 TU/L 82 (32.5%) 62 (17.7%) 0.000 2.241 (1.532-3.278)
Total bilirubin =1.2 mg/dl 101 (39.1%) 46 (13.1%) 0.000 4279 (2.874-6.373)
Amylase =125 U/L 18 (9.1%) 13 (11.5%) 0.494 0.769 (0.362-1.635)
Total cholesterol =230 mg/dl 8 (3.2%) 19 (5.4%) 0.182 0.567 (0.244-1.317)
Triglyceride =200 mg/dl 9 (10.7%) 40 (19.4%) 0.073 0.498 (0.230-1.079)
HbAlc =6.4%/total Hb 14 (60.9%) 10 (52.6%) 0.591 1.400 (0.409-4.788)

WBC, white blood cell count; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase.

Table 4. Gallstone characteristics

Acute cholecystitis (n=258) Chronic cholecystitis (n=353) p-value

Type 0.000
Calculous 202 (78.3%) 338 (95.8%) -
Cholesterol 122 (60.4%) 194 (57.4%) -
Black pigmented 72 (35.6%) 131 (38.8%) -
Brown pigmented 8 (4.0%) 13 (3.8%) -
Acalculous 56 (21.7%) 15 (4.2%) -

Multiplicity 0.508
Single 40 (19.8%) 74 (21.9%) -
Multiple 162 (80.2%) 264 (78.1%) -

Table 5. Multivariate analysis of risk factors that possibly af-
fect the development of acute cholecystitis

p-value Odds ratio (95% CI)

Male gender 0.045 0.629 (0.399-0.989)
Age =50 0.039  0.591 (0.358-0.974)
Absence of gallstone 0.000 7.113 (3.480-14.540)
Fever =37.5°C 0.000 0.042 (0.021-0.085)
Hypertension 0.451 1.243 (0.706-2.186)
Diabetes mellitus 0.407 0.756 (0.391-1.464)
WBC =10.0x10*/ul 0.000 0.172 (0.102-0.288)
AST =40 TU/L 0.377 0.672 (0.278-1.623)
ALP =250 TU/L 0.702  0.950 (0.730-1.236)
Total bilirubin =1.2 mg/dl  0.055 0.658 (0.429-1.009)

included all ten variables in a multivariate logistic re-
gression model. In the multivariate analysis, hypertension,
diabetes, elevation of ALP, elevation of AST and ALT,
and elevation of total bilirubin were not independently as-

sociated with acute cholecystitis.

DISCUSSION

It is quite a meager description to say that cholecystitis

is an inflammatory change in the gallbladder, thereby

identifying only the pathologic conditions. Clinically chol-
ecystitis is characterized by symptoms of dyspepsia, right
upper quadrant abdominal pain, and fever. Moreover, it
is accompanied by changes in laboratory results, reflecting
biliary inflammation or cholestasis. Thus, the concept of
cholecystitis includes all the above changes in addition to
the pathologic changes. Often it occurs in association with
gallbladder stones. However, acalculous cholecystitis may
occur, especially in patients in a critical, unstable condi-
tion. In contrast to the cholecystitis associated with gall-
bladder stones, the progression of acalculous cholecystitis
is abrupt and fatal.>® Thus, we analyzed the presence of
gallbladder stones as one risk factor requiring emergency
cholecystectomy.4

It is known that cholecystitis is often caused by ob-
struction of the cystic duct. Known risk factors for gall-
bladder stones include old age, female gender, obesity,
multiparity, family history, rapid weight loss, physical in-
activity, dietary habit, oral contraceptives and others.
However, acalculous cholecystitis is not just caused by
obstruction of the cystic duct. Ischemia or hypomotility

of the gallbladder and cholestasis associated with hypo-
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motility are presumed to be the underlying causes.’ This
study was focused on determining whether or not ob-
jective factors such as sex, age, and obesity are associated
with different clinical manifestations of cholecystitis.

Being a female is a risk factor of gallstone. However,
several studies have shown that severe cholecystitis occurs
frequently in males. Lein and Huang5 insisted that male
sex and age over 60 are risk factors for acute cholecys-
titis. Although several groups investigated sex as a risk
factor for developing acute cholecystitis, not a single
study was able to provide a reason for differences in prev-
alence by sex. It is only presumed that such a difference
might have arisen from complex multi-factorial inter-
actions among different variables. These variables include
biological differences such as peritoneal cavity size, fat
composition, or hormones, differences in co-morbidity, di-
etary habits, and even the conventional idea that males are
reluctant to ask for medical advice.”®

Considered as a risk factor for developing gallbladder
stones, obesity has been investigated in several epidemio-
logic studies for its relationship with cholecystitis or gall-
bladder stones. However, our results showed that it would
not be adequate to use BMI as a predictor of clinical man-
ifestations of cholecystitis.9 Moreover, some studies re-
ported that there was a negative correlation between obe-
sity and acute cholecystitis. Although a detailed explana-
tion was not provided, it was postulated that fat tissues
might prevent progressive inflammatory reactions in gall-
bladder."

The prevalence of cholecystitis has increased along
with a gradual increase in lifespan.'' Complications of
cholecystitis are increased in frequency in the elderly.
Supported by several previous studies and this study, dis-
ease progression in the elderly exhibits an abrupt and ar-
duous character.'*" However, as mentioned in previous
studies, elderly patients often present with atypical symp-
toms and signs. They also frequently suffer from diseases
other than biliary disease, such as diabetes mellitus, car-
diovascular disease, cerebrovascular disease, and respira-
tory disease, leading to poor general condition. Thus, it
is more likely to present with atypical clinical manifes-
tations and a poor prognosis. Considering many diseases
and poor general condition of the elderly, it is in-
appropriate to draw the conclusion that a higher preva-

lence rate of acute cholecystitis is observed in the elderly.

Most studies on risk factors investigated a single risk
factor, and each study showed a different result for the
same risk factor. Hence, this variability makes it difficult
to standardize results. It is quite obscure to compare our
study result to previous ones.

Recently, Cho et al" reported that there is a correlation
between the development of acute cholecystitis and cere-
brovascular disease. Atherosclerosis was suggested as the
underlying cause, with effects on the functioning of the
cystic artery. Ischemic change to the gallbladder induces
acute cholecystitis. Until now, the correlation between
cholecystitis and cerebrovascular disease has not been
studied; nor has cerebrovascular disease been considered
as a risk factor, it is highly valuable to recognize cere-
brovascular disease as one possible cause of cholecystitis.
Although our study did not show statistical significance
for the difference between acute cholecystitis and cere-
brovascular disease in the elderly (»p=0.300), a larger sam-
ple size and better control of confounding variables might
show significance. Further studies on the correlation be-
tween acute cholecystitis and cerebrovascular disease in
the elderly should be carried out.

In contrast to cerebrovascular disease, the correlation
between cardiovascular disease and acute cholecystitis has
been persistently investigated in many epidemiologic
studies."” However, a direct correlation is still inex-
plicable, and interpretation of the results encompasses ob-
scurity, and has led to an enormous debate on possible
reasons for the correlation. Reflecting on past epidemio-
logic studies on either cardiovascular disease or chol-
ecystitis, some risk factors for cardiovascular disease co-
incide partly with risk factors for cholecystitis. Such study
results support the hypothesis that there is a correlation
between cardiovascular disease and cholecystitis. More-
over, in the San Antonio Heart Study, Diehl et al.'® re-
ported that moderate hypercholesterolemia and moderate
to severe hyperlipidemia are observed in patients with
cholecystitis. On the other hand, the level of HDL-choles-
terol had an inverse relationship with cholecystitis, al-
though this remains to be confirmed by further studies.

Additionally the correlation between diabetes mellitus
and gallbladder stones has been constantly reported.
Patients with diabetes tend to exhibit detrimental clinical
manifestations, and they are recommended for early surgi-

cal treatment if a symptomatic gallbladder stone is



present.”'19 Some studies even assert that, regardless of
symptoms and signs of cholecystitis, patients with dia-
betes should be considered for prophylactic chol-
ecystectomy if gallbladder stone is present.20

Laparoscopic cholecystectomy is considered the treat-
ment of choice for symptomatic gallbladder stone due to
several advantages, including a low rate of morbidity, re-
duced postoperative pain, fewer hospital days, more rapid
recovery and return to the normal lifecycle, and cosmetic
effects.” Indeed, this procedure is now widely used in dis-
eases such as acute cholecystitis, gallbladder empyema,
and common bile duct stones, which were considered con-
traindications during the early reconciliation period.
Although laparoscopic cholecystectomy is effective, it is
sometime inevitable to convert from laparoscopy to lapa-
rotomy when encountering various circumstances, such as
uncontrolled hemorrhage, severe inflammation and adhe-
sion, or damage to biliary tract and adjacent organs.22
Thus, there has been deliberation on the option to undergo
emergency laparoscopic cholecystectomy rather than pre-
operative percutaneous transhepatic gallbladder drainage
for patients with moderate to severe acute cholecystitis,
which may result in higher morbidity and mortality. Kim
et al.” reported that preoperative percutaneous trans-
hepatic gallbladder drainage could reduce postoperative
complications after laparoscopic cholecystectomy and
conversion to laparotomy, but this only applied to
high-risk patients who undergo an emergency operation.
Application of early laparoscopic cholecystectomy to pa-
tients without high risk would bring about reduction in
complications, shortening of hospital stay, or re-admis-
sion. Consequently, higher cost-effectiveness can be ac-
complished, which is in accord with other research
data.”"** However, considering that elective laparoscopic
surgery is only converted to laparotomy at a rate of 5%,
emergency laparoscopic cholecystectomy reaches its con-
version rate up to 30%. Therefore, early detection, prompt
decision making, and an appropriate surgical plan will be
critical to patients with gallbladder stones with a greater
possibility of developing acute cholecystitis. This may
have a positive influence on the prognosis.”

Yacoub et al.* suggested that adapting a scoring sys-
tem, based on age, pulse, sex, leukocytosis, and gall-
bladder wall thickening detected on ultrasound, could dis-

tinguish patients who require surgical treatment. After se-
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lecting patients, applying early surgical treatment might
prevent disease progression to necrotizing cholecystitis or
gallbladder empyema. Based on similar studies that were
previously conducted, establishing risk factors in sympto-
matic patients with cholecystitis is necessary. Also, inter-
disciplinary work to standardize diagnostic and treatment
methods will be fundamental to reduce morbidity and
postoperative complications in patients with gallbladder
stones with or without cholecystitis.

In conclusion, male gender and old age as risk factors
for acute cholecystitis are statistically significant. The
presence of fever or leukocytosis is significantly corre-
lated with acute onset of cholecystitis. Moreover, patients
with diabetes or hypertension are apt to develop acute
cholecystitis, though further studies should be carried out
to validate this conclusion. Therefore, patients who are
male or old and patients with presence of fever or leuko-
cytosis should be evaluated in detail. Early elective surgi-
cal treatment and early intervention would be critical to
bring about an optimal prognosis and to prevent post-

operative complications.
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