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Abstract. Laparoscopic cholecystectomy is the most commonly performed routine surgical operation
in general surgery. There is a debate about utility of prophylactic antibiotic therapy following
cholecystectomy. The aim of the study was to investigate bacterial growth in bile culture from patients
after laparoscopic cholecystectomy. Methods. This study included 80 patients who undergone laparoscopic
cholecystectomy. All gallbladder specimens were sent for histopathology. A bile sample from each case
was cultured on Brain heart infusion broth, MacConkey agar, and chocolate agar. Analytical profile
indices were used for identification of isolated bacteria. Results. Six histopathological abnormalities
were detected, of which chronic cholecystitis was the most common abnormality (58.75%) followed by
acute cholecystitis with mucocele (11.25%). Thirty one bile samples (38.75%,) were positive for bacterial
growth. The overall bacterial isolates from bile samples showed Escherichia coli, 13.75%, Pseudomonas
aeruginosa, 8.75%, Enterococcus faecium, 5%, Citrobacter freundii, 3.7%, Staphylococcus epidermidis,
3.75%, Lactobacillus gasseri, 2.5% and Bifiidobacterium, 1.25%. Bacterial colonization of gallbladder
was significantly associated with acute cholecystitis with mucocele and empyema. Conclusions. More
than one third of patients with cholelithiasis are positive for bacterial culture. Bacterial infection of
stoned gallbladder associated with the development of empyema. Thus, prophylactic antibiotic therapy is

recommended for patients undergoing cholecystectomy due to gallbladder stone.
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Introduction

Acute cholecystitis is one of the most common
inpatient diagnoses at surgical wards [1], and it
arises as complications of cholelithiasis in more
than 90% of patients [2].

Studies in patients who undergo cholecystec-
tomy for uncomplicated symptomatic cholelithiasis
indicate the presence of bacteria in 20—46% of
them, while healthy individuals are usually free
from these bacteria [3]. Post-operative bacterial
infection is of concern to surgeons. That is
because wound infection occurs in 7% to 20% post
cholecystectomy in uncomplicated symptomatic
cholelithiasis [4]. Aerobic bacteria, facultative
aerobes and anaerobes can invade the biliary ducts
by the hematogenous route from the hepatic portal
vein or by ascending from the duodenum [5].

Previous studies of bile culture at chole-
cystectomy for patients with uncomplicated
cholelithiasis demonstrated the predominance
of Gram-negative bacteria, mainly Escherichia
coli, Pseudomonas spp., Enteroccocus faecalis,
Streptococcus spp. and Klebsiella spp. [6].

Studies about the association between positive
bile cultures and surgical infection are conflicting.
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A recent report has disclosed a significant
association between positivity for bile culture
and the incidence of wound infection, as well as
other severe septic complications [7]. Furthermore,
there is a higher occurrence of postoperative
complications and infections in patients who are
positive for pathogenic bacteria in gallbladder
(GB) bile compared with those with no bacterial
growth of pathogenic or opportunistic bacteria.
[8]. However, other bacteriological studies
did not find a significant association between
infected bile and postoperative complications
for both laparoscopic and open cholecystectomy
[9].

It should be noted that the possible role of a
bacterial infection of the bile duct goes beyond
simple wound infection. Rather, there is an
important role of bacteria in the pathogenesis of
cholesterol and pigment stone-containing bile.
Supporting this assumption there is one study
which reported the presence of DNA fragments of
Gram-positive bacteria in 57% of pure cholesterol
stones [10]. Thus, the prophylactic use of antibiotic
post laparoscopic cholecystectomy (LC) is a matter
of debate.
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This study aimed to evaluate the bacterial
profile in bile culture in patients after LC and the
association between the presence of bacteria and
histopathological features of GB.

Patients and Methods. This cross sectional
study included a total of 80 adult patients who were
diagnosed as having acute or chronic cholecystitis
secondary to cholelithiasis. Those patients attended
the Surgery department/Al-Dewanyiya Teaching
Hospital during the period from March to August
2020. Patients with evidence of GB carcinoma
or those who were previously undergoing
cholecystectomy were excluded from the study.

Histopathology

GB specimens were obtained from the patients
and were fixed in 10 % phosphate buffered for-
maldehyde, embedded in paraffin. The specimens
were stained with hematoxylin and eosin. The
excised GBs were undergone detailed macroscopic
examination including length and integrity of
GB, presence or absence and type of microscopic
lesions.

Collection of Bile for Microbiological Study

During the surgical operation, 2.5 mL of bile
were aspirated. The sample was transferred
to a sterile container and transferred at room
temperature within an hour to the laboratory for
microbiological studies.

Bile Culture and Bacterial Identification

Bile samples were immediately transferred to
Brain heart infusion (BHI) medium vial which was
prepared specially for bacterial cultivation, and
were incubated at 37 °C. The samples then were
subcultured aerobically on MacConkey media,
while chocolate agar media was used for incubation
in CO, conditions. The initial reading was taken
after 24 hours, while the final results were
obtained after 72 hours. If there was no growth,
the result was considered negative. Analytical
profile indices API 20E, Api Staph system, API
50CH and API 20A (bio-Merieux, France) were
used for identification of Enterobacteriaceae,
staphylococci, Lactobacillus and Bifidobacterium,
respectively. These systems can identify bacteria to
species level.

Antibiotic Sensitivity Tests

Disc diffusion method (Kirby-Bauer) was used
to examine the susceptibility of isolated bacteria
to the most common antibiotics according to
the Clinical and Laboratory Standard institute
guidelines (CLSI). These antibiotics include:
ampicillin, amoxicillin/ clavulanic acid, penicillin,
gentamycin, sulfamethaxazole-trimethoprime,
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cephalexin, cephalothin, naldixic acid, nitro-
furantoin, ciprofloxacin, ceftriaxone, amikacin and
cefotaxime.

Statistical Analyses

Statistical analyses were carried out using SPSS
version 25.0 (IBM, Chigaco, USA). Continuous
variables were presented as the mean + standard
deviation (SD). Binomial data were presented
as frequency as well as percentages. Chi square/
Fisher’s exact test was employed for comparison
between binomial variables. The Student’s t-test
was used to compare two groups of continuous
variables. A p< 0.05 was considered statistically
significant.

Results

Demographic Characteristics of the Patients

The mean age of patients at the time of surgery
was 43.12+9.22 years (range from 21 to 79 years).
Out of 80 patients included in the study, 24 (30%)
were males, and 56 (70%) were females. The male:
female ratio was 1:2.3.

Histopathological Findings

According to histopathological reports, six
histopathological abnormalities were detected, the
most common of which was chronic cholecystitis
accounting for 47 patients (58.75%) followed by
acute cholecystitis with mucocele (11.25%) and
acute cholecystitis with empyema (7.5%). Less
commonly reported cases of metaplasia/adenoma/
dysplasia (6.25%), polyp (2.5%) and one case of
malignancy (1.25%) as shown in Table 1.

Table 1
Histopathological Findings
Frequency
(%)
47 (58.75 %)
9 (11.25 %)

Histopathological finding

Chronic cholecystitis
Acute cholecystitis with mucocele

Acute cholecystitis with empyema 6 (7.5 %)
Metaplasia/adenoma/dysplasia 5(6.25 %)
Polyp 2(2.5%)

Malignancy 1 (1.25 %)

Bacterial Profile

Thirty one bile samples out of 80 (38.75%)
were positive for bacteriological culture. The
bacteriological profile of bile culture is shown in
Fig. 1. E. coli was the most frequently identified
bacteria, it was detected in 11 samples (13.75%)
followed by Pseudomonas aeruginosa in 7 sam-
ples (8.75%) and Enterococcus faecium in 4 sam-
ples (5%). Each of Citrobacter freundi and
Staphylococcus epidermidis were identified in
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3 samples (3.75%). Two bile samples (2.5%) were
found to have Lactobacillus gasseri, while one
sample (1.25%) involved Bifidobacterium.

Association of Bactibilia with Histopatho-
logical Features of the Patients

Patients were categorized into two groups
according to the positivity for bacterial growth
in the bile sample. The association of different
histopathological features with the bactibilia was
estimated. Two histopathological features were
significantly associated with bactibilia. Firstly,

22.58% of patients positive for bile culture had
acute cholecystitis with mucocele compared with
only 4.08% of patients negative for bacterial
growth who had such pathology. Likewise, 19.35%
of patients positive for bile culture had acute
cholecystitis with empyema compared with only
2.44% of patients negative for bacterial growth
who had such pathology with a highly significant
difference (Table 2). On the other hand, there
was no significant association between particular
species of bacteria and histopathological features.
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Fi g. 1. Bacterial profile of bile samples from patients undergoing cholecystectomy

Table 2
Association of bactibilia histopathological features of the patients
Histopathology Positive for bacterial Negative for bacterial p-value
growth (n=31) growth (n=49)

Chronic cholecystitis 20 (64.52%) 27 (55.1%) 0.405
Acute cholecystitis with mucocele 7 (22.58%) 2 (4.08%) 0.011
Acute cholecystitis with empyema 6 (19.35%) 1 (2.44%) 0.008
Metaplasia/adenoma/dysplasia 2 (6.45%) 3 (6.12%) 0.953
Polyp 0 (0%) 2 (4.08%) 0.255
Malignancy 1 (3.23%) 0 (0%) 0.206

Antibiotic Sensitivity

With the exception of nitrofurantoin, amikacin
and cefotaxime, E. coli isolates displayed high
rate of resistance to all included antibiotic, with a
resistance rate ranged from 54.55% (for gentamycin
and naldixic acid) to 100% (for penicillin). P.
aeruginosa also demonstrated a high resistance
rate to almost all antibiotic except gentamycin and
ciprofloxacin. Due to very low number of isolates
of E. faecium, C. freundii and S. epidermidis,
determination of their resistance to antibiotics is
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not necessarily representative. However, most
isolates of these bacteria were resistant to penicillin
and sulfamethaxazole-trimethoprime, while they
were sensitive to nitrofurantoin, amikacin and
cefotaxime (Table 3).

Discussion. The present study aimed to evaluate
the bacterial profile in bile culture in patients
undergoing LC and the association between the
presence of bacteria and histopathological features
of GB.
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Table 3

Antibiogram for isolated bacteria

Escherichia | Pseudomonas | Enterococcus Citrobacter | Staphylococcus
Antibiotics coli aeruginosa faecium freundii epidermidis
a1 () “ 30) (&)
Ampicillin 10 > ! 2 2
(90.91%) (71.43%) (25%) (66.67%) (66.67%)
Amoxicillin/ 9 6 2 1 1
Clavulanic acid (81.82%) (85.41%) (25%) (33.33%) (33.33%)
Penicillin 1 / 3 3 2
(100%) (100%) (75%) (100%) (66.67%)
Gentamycin 6 ! ! ! 2
(54.55%) (14.29%) (25%) (33.33%) (66.67%)
Sulfamethaxazole- 9 4 4 2 2
trimethoprime (81.82%) (57.14%) (100%) (66.67%) (66.67%)
Cephalexin 6 6 2 2 !
(54.55%) (85.71%) (50%) (66.67%) (33.33%)
. 9 4 0 1 1
Cephalothin (81.82%) (57.14%) (0%) (33.33%) (33.33%)
Naldixic acid 6 6 ! ! !
(54.55%) (85.71%) (25%) (33.33%) (33.33%)
Nitrofurantoin 2 4 0 0 0
(1.82%) (57.14%) (0%) (0%) (0%)
Ciprofloxacin 7 ! 0 2 0
(63.64%) (14.29%) (0%) (66.67%) (0%)
Ceftriaxone 8 > 0 ! 3
(72.73%) (71.43%) (0%) (33.33%) (100%)
Amikacin ! > ! ! !
(9.09%) (71.43%) (25%) (33.33%) (33.33%)
Cefotaxime 2 > ! ! !
(1.82%) (71.43%) (25%) (33.33%) (33.33%)

According to the present study, the most affected
age group was youth during their forties. Many of
the previous studies are in accordance with these
results. In a recent study, Singh et al. [11] studied
the incidence of GB malignancy in 100 Indian
patients with cholecystitis. The majority of the
patients in this study were in the age group between
40 and 49 years, with a mean age of 44.1 years.
The present results are also in concordance with
the results obtained by Khanna et al. [12], Tyagi et
al. [13], Ali et al. [14], and Channa et al. [15] who
reported the mean age of 42.5, 43.6, and 45.3 years,
respectively.

On the other hand in the present study, 70% of
patients were female, with male:female ratio 1:2.3.
This is in line with Singh et al. [11] who reported
that 85% of their patients were female. Similar
results have been reported in the studies of Mathur
et al. [16] and Mohan et al. [17] who reported
that 86.97% and 86.54% of patients were female,
respectively. The female sex hormones may have a
role in promoting the formation of gallstones.
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According to the present study, 38.75% of bile
samples were positive for bacteria, where E. coli
(13.75%) and P. aeruginosa (8.75%) were the most
common pathogens. In a similar study, Morris-Stiff
et al. [9] investigated the prevalence of bactibilia in
patients undergoing LC. The overall incidence of
bactibilia was found to be 20%, where E. coli and
P aeruginosa were the most prevalent pathogens.

Culture-based studies demonstrated that 9%
and 54% of patients with cholelithiasis without
infection had a positive bacterial culture [6, 18].
Two studies addressing this issue reported con-
flicting results. Wu et al. [19] reported a very
high rate of colonization (100%) and suggested
the presence of a bile core microbiome. The other
study found the rate of colonization to be only 13%
[20].

Interestingly the present rate of bacterial
infection may be underestimated. That is because
a large proportion of bacteria in bile ducts are
anaerobic and difficult to be cultured, so had
a slow growth rate, and negative results for
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their growth in the laboratory do not deny their
presence in the infection site nor that they are of
less clinical significance. On the other hand, it is
also appropriate to indicated that profuse growth
does not necessarily reflect in vivo dominance but
might as well reflect a microbe’s ability to survive
and compete during transportation and culturing
processes [2].

In the present study, bacterial infection signi-
ficantly associated with acute cholecystitis with
mucocele and empyema. The presence of bacterial
colonization in GB mucocele could be a result
rather than cause. That is because the GB stasis
can be due to cholelithiasis and can lead to the
colonization of bacteria, which contributes to the
inflammatory response [21]. On the other hand,
GB empyema is a direct result of bacterial invasion
and colonization. It is often associated with several
pathogenic organisms including E. coli, S. aureus,
and Bacteroides [22].

The present study revealed a high resistance
rate of the isolated bacteria for most available
antibiotics. Almost similar results were obtained by
previous local study including women with urinary
tract infection. Most of the isolated uropathogens
had very high degree of resistance to penicillin,
ampicillin, sulfamethaxazole-trimethoprime, cep-
halothin, ceftriaxone and cefotaxime sodium [23].
Globally, the present rates of resistance are much
higher than that reported in other countries such as
Taiwan and Italy [24, 25]. The relatively high rate
of bacterial resistance in Iraq is mainly attributed to
non-restricted use of antibiotics.

Patients were followed up form two weeks after
surgery for postoperative complication. Infection
of surgical wound was reported in two patients.
However, the isolated bacteria (S. aureus) were
unrelated to that isolated from bile.

Generally, these data indicate the importance
of bacterial infection of GB as far as more than
one third of patients with cholelithiasis were
positive for bacterial culture. Bacterial infection
of stoned GB is associated with the development
of empyema. Thus, prophylactic antibiotic
therapy is recommended for patients undergoing
cholecystectomy due to GB stone.
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Pesome

JlanapockomiyHa XOJEIUCTEKTOMIsI € HAHOIIbII
PO3IMOBCIOMKEHOIO TNIAHOBOIO XipypridyHOIO Olepa-
Ii€10 B 3aranbHiil Xipyprii. IcHyI0Th AuCKycCii mo10
KOPHUCHOCTI MpodinmakTHaHOi aHTHOIOTHKOTEpamii
TICIST XOJICIUCTEKTOMI1. MeTo JTOCITiKeHHS 0YyJ10
BCTAHOBUTH HASBHICTH MIKPOOPTaHi3MiB y OBYI
TAIIE€HTIB TICIISl JAMapOCKOMYHOT XOISIUCTEKTOMII.
MeTtoau. Y oMy AOCIHIKEHH] B3sUTH yyacTh 80 ma-
LI€HTIB, SIKi MPOUIIUIN JIAMapOCKOMIYHY XOJIEIUCTEK-
TOMit0. YCi 3pa3Ku J)KOBUHOTO MiXypa BiANpaBIIsIH
HAa TICTOJIOTIYHY EKCIIePTH3Y. 3Pa30K JKOBYI KOKHOTO
TaIieHTa KyJIbTHBYBAIN Ha OyIBHOHI 3 CEPIIEBO-MO3-
KOBHUM eKcTpakToM, arapi MacConkey Ta mokonaa-
HoMy arapi. J{us inenTudikanii BugineHux Oakrepin
BHUKOPHCTOBYBAJIHM 1HAECKCH aHAJIITUYHOTO NMPO(iTIO.
Pe3yabraTn. Byno BUSBICHO 1ICTh TiCTOMATOJOT Y-
HUX BiIXWJIEHB, Cepell IKUX XPOHIYHIHA XOICIIHCTHT
OyB Haifmommpenimorw anomaiieio (58,75%), pia-
e 3yCTpidaBcsi TOCTPUM XOJELUUCTUT 3 MYyKoLele
(11,25%). Tpuauare oguH 3pas3ok xoeui (38,75 %)
OyB MO3UTHUBHUM MI0/I0 pocTy Oakrepiid. Cepen Oak-
TepiabHUX 130JIATIB 13 3pa3KiB XKoBUi OyIH iCHTH-
¢ixoBani Escherichia coli — 13,75%, Pseudomonas
aeruginosa — 8,75%, Enterococcus faecium — 5%,
Citrobacter freundii — 3,7%, Staphylococcus
epidermidis — 3,75%, Lactobacillus gasseri — 2,5%
ta Bifiidobacterium — 1,25%. bakTepiaapHa Kono-
Hi3alis >KOBYHOTO MixXypa Oyia 3HAYHOIO MipoIio
MOB’s13aHa 3 TOCTPHUM XOJICIIICTUTOM 3 MYyKOIIeIe Ta
emrieMoro. BucHoBKkH. Bisbllie TpeTHHY MaIli€HTIB 3
KOBYHOKaM STHOIO XBOPOOOIO MalOTh MO3UTHUBHI pe-
3yJabTaTH OaKTepialbHOTO MOCIBY XKOBYi. bakTepianb-
Ha 1H(EKI[is >KOBUHOTO MiXypa IpH KOBIYHOKAM sTHIN
XBOpoOi IOB’s13aHAa 3 PO3BUTKOM eMIieMu. TakuM du-
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HOM, MAalli€eHTaM, SKMM IPOBOJSThH XOJIELHUCTEKTOMIIO
4yepe3 HasiBHICTh KAMEHIB Y KOBUHOMY MIXypi peKo-
MEH/IOBaHa MPO]ITAKTUIHA AaHTHO10THKOTEPATTisL.
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