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Abstract 

Biliary surgery in general, with cholecystectomy in particular is a common major 
elective abdominal operation world wide. Wound sepsis after biliary surgery is an ex- 
traburden to patients, surgeon and nation. This prospective study has been completed 
on 160 patients underwent biliary surgery at kasr El-Aini Hospital, 105 of them were 
females and 55 were males. Their ages ranged from 30 to 70 years with an average of 
44 years. The overall incidence of postoperative wound infection was 15%. Three ma- 
jor risk factors were detected for wound infection: aged patients above 60, other oper- 
ative procedures added to cholecystectomy and contaminated bile. Bactibillia was an 
important endogenous source of postoperative wound infection which was detected in 
all cases of acute cholecystitis and in 87.5% of cases with calcular obstructive jaun- 
dice and in 60% of patients with stones in the common bile duct and have no jaun- 
dice. In twenty one out of 24 of infected cases, the organisms isolated from wounds 
were the same as from the corresponding bile samples. Prophylactic antibiotic is rec- 
ommended in patients with risk factors detected in this study, while routine antibiotic 
prophylaxis in simple cholecystectomy is probably unjustified. 

Introduction appendicectomy 121 emergency operations, 

EXTENSIVE studies characterise the risk 
factor for postoperative wound infection 
after all bladder surgery. These studies re- 
ported a string association between the 
presence of bacteria in bile at surgery and 
occurrence of subsequent infection 111. 
Other risk factors include aged patients 
(over 60 years), concomitant operation as 

previous biliary operation, stones in the 
bile duct and in presence of obstructive 
jaundice 131. 

The present study was performed to de- 
termine the rate of wound infection after 
cholecystectomy and to any extent these 
risk factors can affect the incidence of 
postoperative wound infection. 
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Subjects and Methods wound infection was 24 out of 160 (15%). 

The studied cases were 160 patients 
(105 females and 55 males) who under- 
went biliary surgery at Kasr El Aini Hospi- 
tal. 

l- All cases were subjected to full clinical 
assessment with recording of associated 
diseases. 

The rate of postoperative wound infec- 
tion in cholecystectomy operations asso- 
ciated with other procedures was signifi- 
cantly higher than that in cholecystectomy 
alone (29.8% and 6.8% respectively). 

2- During surgery, full operative notes 
were recorded as regards the type of 
surgical procedure done, length of oper- 
ation, type of suture material and type 
of antibiotics given and its duration. 

3- Intra-operative bile sample was taken by 
needle aspiration of gall bladder, centri- 
fuged and the deposit was cultured. 

4- Postoperative observation of wounds for 
signs of infection. 

Cholecystectomy of acute cases com- 
plicated with postoperative wound infec- 
tion were 4 out of 8 (50%), Table (1). 

Table (2) shows the rate of wound in- 
fection in relation to bile culture. Positive 
bile culture (Bactibilia) was 60 out of 160 
(37.5%). Cases complicated with wound 
infection were 21 out of them (35%). 

Negative bile cultures were 100 
(62.5%) and only 3 cases (3%) were com- 
plicated with wound infection. 

5 Bacteriological study: 

Each specimen (bile or swab) was cul- 
tured aerobically and anerobically on 
blood agar and MacConkey’s agar media. 
The plates were incubated at 37°C for 24 
hours aerobic cultures and 72 hours for an- 
aerobic cultures. 

E.coli was the predominant organism 
isolated from bile cultures (65%) and from 
infected wounds (58%). B.fragilis (15 
strains) was the only anaerobic organism 
isolated and found to be mixed with E.coli 
(Table 3). 

The isolated organisms were identified 
by standard microbiological techniques [41. 

Antibiogram was done for the isolated 
organisms by disc diffusion method IS]. 

The risk of bactibilia as an endogenous 
source of wound infection was observed in 
21 out of 24 cases. The organisms isolated 
form infected wound and those isolated 
from the corresponding bile samples were 
the same (Table 4). 

The antibiotics used were: Ampicillin 
(10 @disc), Tetracyclin (30 pg), Amikacin 
(30 pg), Gentamycin (10 pg), Rifampicin 
(30 pg), Cepharidin (30 pg), Erythromycin 
(15 pg), Fluxacillin (30 pg), Chlorampheni- 
co1 (30 pg) and Kanamycin (30 pg). 

As regards the antibiogram, amikacin 
was found to be the most effective drug 
followed by kanamycin. Most E.coli iso- 
lates were sensitive to most antibiotics test- 
ed. Proteus vulgaris and Ps. aeruginosa iso- 
lates were resistant to a wide range of 
antibiotics. (Table 5). 

Results 

The studied cases were 160 patients, 
105 females and 55 males with age range 
from 30-70 years. The overall rate of 

Age above 60 was confirmed as an im- 
portant risk factor for both bactibilia and 
wound infection. Table (6) shows the inci- 
dence of bactibilia and wound infection in 
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relation to age. Bactibilia was found in 
53.3% of patients above 60 years and 25% 
of them were complicated by postoperative 
wound sepsis. 

Table (7) shows the possible risk fac- 
tors for wound infection. Age above 60 

years (25%) other procedures associated 
with cholecystectomy (29.8%) and con- 
taminated bile (35%) were the three major 
risk factors observed in this study, while 
the duration of preoperative stay in hospi- 
tal and duration of the operation were mi- 
nor risk factors. 

Table (1): Wound Infection in Relation to the Type of Surgical Procedure. 

Type of 
surgery 

No. of 
patients 

Wound infection 

No. % 

Cholecystectomy alone: 
Acute cases 
Chronic cases 

8 4 50 
95 3 3.2 

Total 103 7 6.8 

Cholecystectomy and other procedures: 
Choledochostomy 
Appendectomy 
Liver biopsy 
Hiatus hernia 

52 15 28.8 
3 2 66.6 
1 0 0 
1 0 0 

Total 57 17 29.8 

Grand total 160 24 15 

Table (2): Bactibilia and Wound Infection. 

Biliary pa- 
thology No. 

Bile culture Wound Bile culture Wound 
(Positive) infection (Negative) infection 

Uncomplicated gall stones 95 9 2 86 1 
Acute cholecystitis 8 8 4 0 0 
Common bile duct stones: 
- No jaundice 20 12 3 8 0 
- With jaundice 32 28 10 4 2 
Cholecystectomy with other 

procedures 5 3 2 2 0 

Total 160 60 21 100 3 
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Table (3): Micro-organisms Isolated from Bile Cultures and Wound Infection. 

No. of isolates from 

Bacterial 
species 

Bile (60)* Wound (24)* 

No. % No. % 

E.coli 39 65 14 58 
Enterococcus 8 13 4 16 
Proteus vulgaris 4 7 1 4 
Psaeruginosa 4 7 : 4 
Staph. aureus 4 7 13 
B.fragilis 12 20 3 13 

* The number of positive cultures 

Table (4): Microorganisms Isolated from Wounds and their corresponding Bile Samples. 

Bacterial species 
No. of 
isolates 

E.coli 
E.coli and B . fragilis 
Enterococcus 
Proteus vulgaris 
Staph aureus 

11 
3 
4 
1 
2 

Table (5): Antibiogram of the Isolated Organisms. 

Isolated organisms 

E-coli (53) 40 40 32 37 13 32 30 0 32 25 
Enterococci (12) 0 6 12 6 6 0 0 0 0 6 
Staph. aureus (7) 4 740044000 
Proteus Vulgaris (5) 0 400000100 
Pseudomonas aeruginosa (5) 3 4 0 0 0 0 0 0 0 0 
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Table (6): Incidence of Bactibilia and Wound Infection in Relation to Age. 

Age in 
years 

No. of cases 
Bactibilia Wound infection 

No. % No. % 

Below 60 100 28 28 9 9 
Above 60 60 32 53.3 15 25 

Total 160 60 37.5 24 15 

Table (7): Possible Risk Factors for Wound Infection Following Biliary Operations. 

Risk factors No. of Infected wounds 

patients No. % 

Test proportion 

Value 

Age: 
Below 60 
Above 60 

Preoperative hospital stay: 
< 6 days 
> 6 days 

Duration of operation: 
< 120 min 
> 120 min 

Bactibilia 
No bactibilia 

Type of operation: 
Cholecystectomy 
Cholecystectomy and other proce- 

dures 

100 9 9 2.54* 
60 15 25 

120 19 15.8 0.53** 
40 5 12.5 

81 11 13.5 0.5** 
79 13 16.4 

60 21 35 5.0* 
100 3 3 

103 7 6.8 

57 17 29.8 3.5* 

*p<o.o5 ** p > 0.05 

Discussion infection in a retrospective analysis was no 

In spite of the modem standards of pre- 
operative preparation, antibiotic prophylax- 
is and refinement in anesthetic and opera- 
tive techniques, postoperative wound 
infection remains a serious problem. 

more than 5% [6,71.-Another series of stud- 
ies reported incidences between 15% and 
30%, [8,9,101. These wide variations are the 
result of many factors including technical 
ones such as operative techniques and 
wound haematoma. However, other factors 

The incidence of postoperative wound such as the type of biliary pathology con- 
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tributes to the risk of infection. 

The results of this study demonstrated 
that the overall incidence of wound infec- 
tion was 15%. Wound infection was 6.8% 
in patients subjected to cholecystectomy 
alone compared to 29.8% in cholecystecto- 
my associated with other procedures. Lew- 
is et al. I91 and Cainzos et al. 1101 reported 
similar results. 

Targarona 1111 reported that postopem- 
tive wound infection in biliary surgery is 
due to endogenous contamination pro- 
duced by opening the biliary tract in pa- 
tients with bactibilia. The risk of bactibilia, 
as an important endogenous source of 
wound infection had been observed in 21 
out of 24 (86.5%) complicated cases with 
wound infection. 

Cainzos et al. [lo] reported 16% inci- 
dence of bactibilia in non complicated gall 
stones and the rate of wound infection 
complicating these cases was 2.8%. In this 
study the incidence of bactibilia in this 
group was 9 out of 95 (9.5%) and the rate 
of wound infection was 3 out of 95 (3.2%). 
Therefore, it could be considered as clean 
surgical procedure. 

The incidence of bactibilia is highly in- 
creased in cases with calculi in the choled- 
ochus, eventhough there may be no ob- 
struction. The reported incidences varied 
from 37% to 62% [12,13,141. 

In this study 12 out of 20 (60%), of non 
complicated common bile duct stones had 
positive bile culture and the rate of wound 
infection in such cases was 25%. 

Higher incidence of bactibilia was re- 
ported in cases with obstruction in the bil- 
iary flow and had jaundice. Watts et al. 
[14] reported 81% incidence of bactibilia 
and the complicated cases with wound in- 

fection was 36%. In this study 28 out of 32 
(87.5%), with calcular obstructive jaundice 
showed bactibilia and the infection rate 
was 36%. Therefore it is necessary to con- 
sider this type of operation as potentially 
contaminated. 

Acute cholecystitis is well established 
as one of the high risk factors for bactibilia 
and wound sepsis [12,151. In this study bac- 
tibilia was found in all acute cholecystitis 
cases and 50% of them were complicated 
with wound sepsis. 

Most studies reported the predomi- 
nance of alimentary organisms such as 
E.coli, Streptococcus faecalis and Klebsiel- 
la species with lower incidence of other 
streptococci, staphylococci and anaerobic 
organisms [15,16]. 

The most common organism isolated in 
this study was E.coli from 65% of positive 
bile cultures. 

Rebert et al. 1171 reported that anaero- 
bic organisms account for 4 1% of positive 
bile cultures and in most instances they 
were associated with aerobic organisms. In 
this study B.fragilis was isolated form 20% 
of positive bile cultures and in all cases 
they were mixed with E.coli. 

The age of the patient is also another 
important factor to be considered in the de- 
velopment of postoperative wound infec- 
tion. Keughly 1181 reported that postopera- 
tive wound infection rate in patients less 
than 70 years undergoing cholecystectomy 
was 7% whereas in patients over 70 years 
it was 11%. In this study 25% of patients 
above 60 years were complicated by post- 
operative wound infection. 

The antibiogram of the isolated organ- 
isms in this study showed that aminoglyco- 
sides (kanamycin, amikacin and gentamy- 
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