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INTRODUCTION
Gallbladder disease is the commonest indication for
abdominal surgery and is the second  most common intra
abdominal operation performed in the western countries.1 Gall
stones are responsible for more than 95% of biliary  tract
disease.2

Different factors have been implicated in the causation of gall
stones amongst which infection of the bile is also as important
factor. In about 30% of the patients with cholelithiasis, bacteria
can be cultured either from the bile or from the wall of the
gallbladder. The biliary infection can be caused by any type
ranging from aerobic gram positive to gram negative to
anaerobic organisms. Aerobic organisms cause 94% of biliary
tract infections while anaerobic organisms cause the rest.
Bacteria are commonly found in inflamed gallbladder and in
patients with cholelithiasis, whereas evidence suggests that
normal bile is sterile.3 Inflamed gallbladder has markedly
altered permeability, which permits absorption of bile acids
and movement of inorganic salts into the gallbladder lumen.
The role of excessive cellular debris and increased protein
secretion, which occurs in response to inflammation, may be
present.  Finally, bacterial enzymes effects constituency of bile
which may alter its solubility leading to precipitation of bile
salts. Most gall stones are composite in nature. Bacteria can
be found in most pure stone (i.e, those whose structure
consists more than 90% cholesterol). The natural history of

gall stones is unknown. It is likely that brown pigment stones
can evolve in their chemical composition after termination of
the infection process that initiate their formation, and may
further develop into either mixed or nearly pure cholesterol
stones.    It is  difficult to ascertain that whether bacterial
infection of bile arose from stone formation or vice versa.
Although the exact contribution of bacteria in lithogenesis is
not known, it is important for the clinician to realize that most
gall stones are  likely to be colonized by bacterial biofilm, even
though the bile may be culture negative.      

The purpose of the study was to determine the frequency of
infection in cholelithiasis and to find common infecting
organisms and their antibiotic sensitivity.

PATIENTS AND METHODS
This discriptive study was carried out  at the Surgical Unit-I   of
Jinnah Postgraduate Medical Centre (JPMC), Karachi, on 100
consecutive cases undergoing open or laparoscopic
cholecystectomy from April 2001 to  March  2002. 

All the cases of symptomatic cholelithiasis operated by open
or laparoscopic cholecystectomy were included in this study.
Patients of cholelithiasis admitted in the ward with acute
cholecystitis, history of jaundice, stones  and/or  dilated
common bile duct were excluded from the study. After
admission, a detailed history and clinical examination was
done and investigations-complete blood picture, serum urea
creatinine and electrolytes, liver function test were carried out.
Blood sugar, chest X-ray and ECG were advised in selected
patients. Ultrasound was the main tool  for  the diagnosis of
stone disease.   

Selection of the patients for the procedure was on clinical
ground. Patients undergoing open and laparoscopic
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cholecystectomy were assessed by the anaesthetist a day
prior to surgery. Consent was taken from the patient after
explaining the nature of procedure and potential for conversion
of the laparoscopic approach to open cholecystectomy.

A dose of prophylactic antibiotic, injection Cefuroxime 1.5
gram ( second generation cephalosporin ) was administered in
all cases at the time of induction  and was continued for 24
hours postoperatively. Time lapse between specimen
collection and antibiotic administration was 10 -15 minutes.

After opening the abdomen and confirming the diagnosis, bile
was aspirated from the gallbladder at fundus in a five milliliter
syringe. A pair of artery forceps was applied immediately  to
close the puncture site. In laparoscopic cases, bile was
collected by using long spinal needles through the abdominal
wall  under direct vision through the telescope. All these
specimens were immediately  transported in a cooked  meat
culture medium to the department of microbiology. The
specimens were cultured  both  aerobically  and  anaerobically.

Database was developed on  Epi  Info 6.  For qualitative data,
the chi-square test was used for comparison of various
proportions. For the comparison of quantitative data, the mean
of the value was tested by either student’s t-test or             F-
test. 

RESULTS 
There were 100 patients including 73 females and 27 males in
the ratio of 3:1. The ages of the patients ranged from 22 years
to 72 years with a mean of 48 years. Forty-two (42%) patients
were above the age of 50 years,  32% were 41-50 years old,
22% were 31- 40 years old and only  4 % of the patients were
30 years or below. 

Abdominal pain was the major presenting feature which was
located in the right hypochondrium, left hypochondrium and /
or epigastrium in 97 cases. Three cases had no history of
abdominal pain. Dyspepsia was the next common presenting
symptom reported by 73 cases and 71 cases complained of
nausea  or vomiting. 

Gallbladder was distended in 96 cases while 4 had contracted
gallbladder. The wall of gallbladder was thick in 36 cases and
normal in 64 cases. Seventy-nine cases had multiple stones
and 21 had single stone in the gallbladder. Common bile duct
was not dilated  in any case, as cases with dilated common
bile duct were excluded from the study. Liver parenchyma
showed no change in 93 cases, while in 04 cases liver was
enlarged and in 03 cases, it was cirrhotic. Out of 100 cases of
cholelithiasis, 40 cases were  treated by  laparoscopic
cholecystectomy and 60 cases by open cholecystectomy. 

Thirty-six patients had positive bile culture. The frequency of
organisms is shown in Table I.

All of these biliary organisms were found sensitive  to
cephalosporins, quinolones, gentamycin and penicillin group
of antibiotics specially checked for 2nd generation
cephalosporin (Cefuroxime).

Four patients developed wound infection (4%) on the 3rd
postoperative day. Among them, 2 had a positive bile culture
and were managed conservatively by regular dressings  by
pyodine solution and antibiotics.

DISCUSSION 
Cholecystitis and cholelithiasis are prevalent in certain regions
of the world and quite rare at other places.  Hence, these are
sometimes called South Western American disease1 and has
been reported in 54% of the adults above 21 years of age.4

A bacterial cause of cholecystitis has been proposed and
positive bile cultures have been noted in 46% of patients with
acute cholecystitis. In one study from Germany, using
molecular genetic methods, bacteria could be found in most
pure cholesterol stones  (i.e. those whose structure consists
of more than 90% cholesterol).5 It is suggested that bile
infection by E. coli, in addition to bile stasis, plays a crucial role
in the pathogenesis of  brown pigment stones.6 Bacterial DNA
sequences are usually present in mixed cholesterol, brown
pigment, and common bile duct, but rarely in pure cholesterol
gallstones.7 Interest has continued to abound in the role of
infection in cholelithiasis. Two fallacies, however, exist in this
regard.  Firstly, the culture of the organism from the bile at  the
time of the operation does not necessarily indicate a cause-
effect relationship between the infective microorganism and
lithogenesis, as infection may be secondary to calculus
formation.  Secondly, the failure to isolate organism from bile
also does not indicate that the etiology is unrelated to the
infection as it is well-known that organisms which have
initiated the stone precipitation may not persist in the viable
form in the bile till surgery.

This study shows that this disease is much more common in
females as compared to the males. The mean age incidence
in this series is 48 years in females and 44 years in males.
Iqbal        et al. in 2001 reported  maximum number of  patients
with cholelithiasis between the age of  20 – 30 years  with the
highest incidence of choledocholithiasis accompanying
cholelithiasis  in 61 – 75 years of age.8

In this series, the positive bile culture was 36%, which is
considerably higher than that reported by Yaqin and Sultan.9
However, more recently Sabir12 has reported an incidence of
16%. Harbi10 in 2001 reported 25% and  Csendes  reported
46%.11 Van Leeuwen from Kuwait showed positive bile
cultures in 16.4% and 19 different bacterial species were
identified.13 Guo from China showed the incidence of bacteria
to be very high, ranging from 20 to 96%, with an average of
66.7% depending on the kind of gallstone present.14

Therefore,   infection  is likely to range  from 16 to 96 %  which
corroborates with the present finding.
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Table I:  Organisms found in positive bile culture and their sensitivity. 

Organism Frequency Cefradine Cefuro- Ceftria- Ciproflo- Amoxi-
xime one xacine cillin

E.coli 17 R S S S S

Klebsiella 9 S S S S S

Pseudomonas 6 R S S R S

Salmonella typhi 1 S S S S S

Staphylococcus 2 S S S S S
aureus
Bacteroids 1 S S S S R
fragalis



Escheria coli was found to be the commonest  organism  in  this
study  as has already  been reported  by  previous studies.
However,  Klebsiella pneumonae is  repoted by Sabir. 12 In one
of the Saudi study, the most common organism isolated were
E.coli (28.1%), Enterococcus faecalis (15.6%) and Pseudomonas
aeruginosa (9.4%).10 An Indian study showed E. coli (45.07%)
and Klebsiella (25.35%) as predominant among the aerobes
and Bacteroids fragilis (58.82%) among the anaerobes.15

Another study from Ghana found that the commonest
organisms were E.coli (28.2%), Klebsiella (17.9%), Pseudomonas
(10.2%) and Salmonella typhi in (7.7%).16

The importance of the predominance of E. coli is seen by the
fact that older studies have shown glucuronidase enzymatic
activity of E. coli to have a role to play in calcium bilirubinate
gall stone formation.The other organisms found in our study
were Klebsiella  pneumonae, Pseudomonas, Salmonella typhi,
Staphylococcus aureus and Bacteroids fragalis. These are quite
consistent with other series  as  Ohdan et al. showed E.coli,
Klebsiella and Enterococcus.17

The frequency of postoperative wound infection in this series
of 4% was considerably lower than that reported in a similar
study by Durani et al. (8.75 %).18 Van Leeuwen reported
wound wound infection rate in 9% of the patients.13 The
patients in this series who developed wound infection had
negative bile cultures in  2 and positive in 2 patients. However,
the infection could have been due to bile or  exogenous
organisms. 

The low frequency of wound infection in this series may be due
to the fact that all the patients were operated electively and
had  perioperative prophylactic course of antibiotics. According
to Gondret, a single injection of antibiotic given one hour
before incision is as effective as multiple dose regimens.19

All the isolated organisms in this series were highly sensitive
to the cephalosporins, quinolones and gentamycin, specially
the 2nd generation cephalosporins. For gallstone diseases,
ampicillin in combination with sulbactam and amino-glycoside
is still a suggestive empirical therapy .20

In case of cholecystitis and cholelithiasis, antibiotics can be
started subsequently if the clinical situation or the culture
reports warrant. Routine culture of all bile samples is, however,
desirable.               

The limitations of this study were that antibiotic was injected
intravenously, about 10 – 15 minutes before the bile sample
was collected, therefore, it may be argued that the bile sample
could have some quantity of the antibiotic. The pus from
the wound was  minimal, therefore, role of  bile bacteria in
wound infection cannot be concluded.

There was no control group to compare the exact effect of
antibiotic prophylaxis on postoperative infection, which could
have been achieved with a no antibiotic group.

CONCLUSION  
The  frequency of bile infection in this series was 36%,
commonest organisms being  E. coli. and Klebsiella. Wound
infection, 4%, could have been due to endo or exogenous
contamination. Most of the organisms were sensitive to 2nd

generation cephalosporins. Bile infection did not increase the
risk of infection when prophylactic antibiotics were given.
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