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ABSTRACT

Introduction:  Laparoscopic cholecystectomy is clean-contaminated surgery. 
Prophylactic antibiotics are used to reduce SSI but there is still controversy 
regarding use of antibiotics in postoperative period. The aim of this study is 
to compare the effect of single dose versus multiple doses of antibiotics in 
terms of wound infection.

Methods: This prospective study was carried out in department of surgery of 
National Medical College and Teaching Hospital, Birgunj from March 2020 
to March 2021. Patients with diagnosis of symptomatic cholelithiasis were 
divided using lottery method in single dose (SD) group and multiple doses 
(MD) group. SD group were given injection ceftriaxone 1gm at the time of 
induction of anaesthesia and MD group received injection ceftriaxone 1gm 
at the time induction of anaesthesia and followed by continuation of same 
dose twice a day for 2 days.

Results: A total of 249 patients completed the study among which 127 
patients were included in the (SD) group and 122 patients in (MD) group.  
The mean age of patient was 37.37±14.30 years. In single dose (SD) group, 
4(3.1%) patients developed wound infection and 3(2.5%) patients in 
multiple (MD) group developed wound infection which was not statistically 
significant (p=0.437).

Conclusions: Single dose antibiotic was found to be as effective as 
multiple doses of antibiotics in terms of wound infection in laparoscopic 
cholecystectomy.
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INTRODUCTION
Gallstone is one of the common surgical problem 
encountered worldwide. The prevalence of cholelithiasis 
is 10-15% of adult population in developed countries and 
10-20% in India,1 where as in Nepal it is about 2.44% - 
6.45%.2 Nowadays laparoscopic cholecystectomy is the 
gold standard treatment for symptomatic cholelithiasis.3

Postoperative wound infection is a common problem in 
any surgery. Prophylactic antibiotics are used to reduce 
SSI. The Scottish Intercollegiate guidelines Network 
(SIG-Network) and American Society of Health system 
pharmacists guidelines (ASHP) do not recommend the use 
of prophylactic antibiotic in the laparoscopic surgery.4,5 
Also study done by Chang WT et al do not recommend 
the use of prophylactic antibiotics in laparoscopic 
cholecystectomy,6 but the other studies7,8 support the 
use of prophylactic antibiotics to reduce surgical site 
infection (SSI) in elective laparoscopic surgery in low-risk 
patients. There is still argument about the use of post-
operative antibiotics in laparoscopic cholecystectomy. 
Over use of antibiotics results in more adverse effects, 

rise in emergence of resistant organism and increase in 
treatment cost.9 Few studies have been done in Nepal to 
see the effectiveness of single dose of antibiotic which 
rarely includes district like ours where the temperature 
is high.10,11 As it is known that wound healing is delayed 
in high temperature.12 The outcome of this study will 
also be a stepping stone for further research to see if 
there is any need of antibiotics in laparoscopic surgeries. 
Hence, we have done this study to compare single versus 
multiple doses of antibiotics in terms of wound infection 
in laparoscopic cholecystectomy.

MATERIALS AND METHODS
This cross-sectional comparative study was carried out in 
department of surgery of National Medical College and 
Teaching Hospital, Birgunj from March 2020 to March 
2021. The study was approved by Institutional Review 
Committee of the college (IRC-NMC) with reference 
number NMC/441/075/76. All the patients with the 
diagnosis of symptomatic cholelithiasis, presenting 
with abdominal pain, bloating, loss of appetite, nausea 
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without any signs of infection were included in the 
study.13 The diagnosis was made on the basis of history, 
clinical examination, blood workup and ultrasonography. 
Patients with acute calculus cholecystitis, Cholangitis, 
choledocholithiasis, biliary pancreatitis, associated 
medical conditions like diabetes, ischemic heart disease 
were excluded from the study as they were high risk 
groups. Those patients who required conversion to 
open cholecystectomy, and left the follow up in post-
operative period were also excluded from the study. 
Written informed consent was taken from patient or his/
her relative before operation. After admission, detailed 
history including demographic findings, clinical features, 
investigation reports, operative findings were recorded 
on proforma. Patients were divided into two groups by 
lottery using Microsoft Excel: Single dose (SD) group and 
multiple doses (MD) group. Sample size was calculated 
using the software G-power v3.1 for comparison of 2 
proportions.

p1= complications in SD group = 0.1914

p2 = complication in MD group = 0.06715

At 80% power and 95% CI

The sample size calculated was 232. With 10% attrition 
the total sample size was calculated to be 254

Cases were divided into two groups equally by lottery 
method

In single dose (SD) group, inj. Ceftriaxone 1 gram was given 
intravenously at the time of induction of anaesthesia.  In 
multiple doses (MD) group, inj. ceftriaxone 1 gm was given 
intravenously at the time of induction of anaesthesia and 
followed by continuation of same dose twice a day for 
2 days. Laparoscopic cholecystectomy was performed 
via routine 4-ports under aseptic condition. Gall bladder 
was removed via umbilical port.  Wound was examined 
on 2nd postoperative day and findings were recorded 
on proforma.  Post-operatively, port site redness and 
tenderness, wound discharge, wound gape and wound 
abscess were considered as Surgical site infection.  After 
discharge, patients were asked for weekly follow up for 4 
weeks. At every follow up, wounds were examined and 
findings were recorded on proforma. Data were entered 
into Microsoft Excel 2013 and were analysed with SPSS-
23. Data were presented as mean, standard deviation, 
frequency, and percentage where applicable. Chi-square 
test was used to compare categorical data. P value of less 
than 0.05 was considered significant

RESULTS
A total of 254 patients were included in the study. Out of 
254 patients, 127 patients were in the single dose (SD) 
group and another 127 patients in the multiple dose (MD) 

group. Postoperatively 5 patients lost the follow up in 
multiple dose (MD) group. Thus 5 patients were excluded 
from the study. Out of remaining 249 patients, 42(16.8%) 
were male and 207(83.2%) were female. Male: female 
ratio was 1:5. The mean age of patient was 37.37±14.30 
years. Maximum number of patients were in the age 
group of 21-30 years followed by in the age group of 31-
40 years. Table 1 shows age and sex distribution. 

Table 1: Age and gender of SD group and MD group

              Gender 
Age

Male Female 

Single Dose (SD Group) 19 108 38.213±15.498

Multiple Dose  (MD Group) 23 99 36.508±13.014

The patients were categorised in different age group as 
shown in table 2.

Table 2: Distribution of patients in different age groups

Age Group (in Years)
No of Patients

SD (127) MD (122) Total (249)

11-20 7 (5.5%) 14 (11%) 21 (8%)

21-30 46 (36%) 33 (27%) 79 (32%)

31-40 26 (20.5%) 35 (29%) 61(24%)

41-50 20 (16%) 24 (20%) 44 (18%)

51-60 14 (11%) 10 (8%) 24 (10%)

Above 61 14 (11%) 6 (5%) 20 (8%)

Out of 127 patients in SD group, 2 (1.5%) patients had 
redness and tenderness over umbilical port site after 
first week of surgery. Wound discharge was seen in 2 
(1.5%), one after first week and next after second week of 
surgery. Wound gape and wound abscess were not seen 
in any patients. 

Out of 122 patients in MD group, none of the patients 
had any complaint till second post-operative day. After 
one-week of follow up, 2 (1.6%) patients were having 
port-site redness and tenderness and 1 (0.8%) patients 
had wound discharge. Wound gape and wound abscess 
were not seen in any patients. Among all the patients 
7(2.8%) developed SSI.

In comparison of wound infection in both groups, 4(3.1%) 
patient developed SSI in SD group whereas in MD group 
3(2.5%) patients developed SSI which was statistically 
insignificant as shown in table 5.
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Table 5: Distribution of infection rates

Dose regimen
Wound Infection 
n (%)

 Without Wound 
Infection n (%)

p-Value 

Single Dose 
(SD Group)

4 (3.1) 123 (96.9)
0.437

Multiple Dose 
(MD Group)

3 (2.5) 119 (98.5)

DISCUSSION
Postoperative surgical site infection is a common 
problem encountered in many surgical procedures. To 
avoid this problem preoperative and postoperative use 
of antibiotics is a common practice among surgeons. Use 
of single dose antibiotic and multiple doses of antibiotics 
are highly dependent on the outcome of surgery and the 
surgeon himself. The use of antibiotics in laparoscopic 
cholecystectomy is still arguable as some study still 
suggest that multiple doses of antibiotics have better 
outcome postoperatively.15 

In our study, the mean age of the patients was 37.37±14.3 
years where 79(32%) were in the age group of 21 – 30 
years which was similar to the observation made by Shah 
YD et al.14 Out of total cases, 207 (83.2%) were female 
patients. This was similar to studies done by Chaudhary 
et al8, Shukla et al 16 Abu-Eshy et al17 and Sutariya and 
Thekdi1 where female  predominance  of 91.48%, 82%, 
50.85%  and 64.4% respectively was observed.  

In our study, out of 127 patients of SD group, 4(3.1%) 
developed SSI. Among them 2 (1.5%) patients presented 
with redness and tenderness over umbilical port site and 
2 (1.5%) with wound discharge after first week of surgery. 
Out of 122 patients of MD group 3(2.5%) developed 
SSI among which 2 (1.6%) patients presented with 
port-site redness and tenderness and 1 (0.8%) patient 
with wound discharge after one week of surgery. The 
patients who developed SSI were treated accordingly 
and were asymptomatic by the fourth week of surgery. 
Our study showed that the total SSI was 2.8% which was 
comparable with study done by Sutariya and Thekdi1 
(3.3%) and Koc et al.18 (2%-3%). But the study done by 
Chaudhary et al.8 showed higher rate of SSI (12.76%) 
than our study. The difference in the outcome might be 
because they included both open as well as laparoscopic 
cholecystectomy in their study. Whereas we excluded all 
the patients with acute infection as well as any medical 
pathology that can change the outcome of our study.

In our study, SSI rate in SD group (3.1%) and in MD 
group (2.5%) was analysed using Chi-square test and the 
result showed that the rate was statistically insignificant 
(p=0.437). This shows that single dose antibiotic is 
equally effective as multi dose of antibiotics in terms 
of wound infection. Various studies 1,8,14,19 revealed that 

single dose of antibiotic is as effective as the multiple 
dose of antibiotics 

A randomized, controlled, double-blind, multicenter trial  
was conducted by Meijer WS et al. 20 which concluded 
that there was no significant difference in outcome with 
SD or MD antibiotics use. Surgical site infection may occur 
even in clean surgery as numerous microbial factors 
play role in that. Antibiotic prophylaxis up to 24 hour is 
sufficient to prevent surgical site infection was concluded  
by Waldvogel FA et al. 21

This study was conducted in a single institute, for better 
understanding multicentre with similar setting has to be 
done to see the effectiveness of the antibiotic prophylaxis 
that can be used while performing Laparoscopic 
cholecystectomy.

CONCLUSION 
This study concludes that there is no difference in rate 
of surgical site infection (SSI) in patients receiving either 
single dose or multiple doses of antibiotics in laparoscopic 
cholecystectomy.

REFERENCES 
1. Sutariya PK, Thekdi PI. Single dose versus multiple 

dose prophylactic antibiotic in laparoscopic 
cholecystectomy: a comparative study. Int Surg J. 
2016 Dec 8;3(2):633–6. [DOI]

2. Pradhan SB, Joshi MR, Vaidya A. Prevalence of 
different types of gallstone in the patients with 
cholelithiasis at Kathmandu Medical College, Nepal. 
Kathmandu Univ Med J KUMJ. 2009 Sep;7(27):268–
71. [DOI]

3. Reddick EJ, Olsen DO. Laparoscopic laser 
cholecystectomy. A comparison with mini-lap 
cholecystectomy. Surg Endosc. 1989;3(3):131–3. [DOI]

4. Bratzler DW, Dellinger EP, Olsen KM, Perl TM, 
Auwaerter PG, Bolon MK, et al. Clinical practice 
guidelines for antimicrobial prophylaxis in surgery. 
Am J Health-Syst Pharm AJHP. 2013 Feb 1;70(3):195–
283. [DOI]

5. Antibiotic prophylaxis in surgery: a national clinical 
guideline. Edinburgh: Scottish Intercollegiate 
Guidelines Network; 2014. [Full Text]

6. Chang W-T, Lee K-T, Chuang S-C, Wang S-N, Kuo K-K, 
Chen J-S, et al. The impact of prophylactic antibiotics 
on postoperative infection complication in elective 
laparoscopic cholecystectomy: a prospective randomized 
study. Am J Surg. 2006 Jun;191(6):721–5. [DOI]

SINGLE DOSE VERSUS MULTIPLE DOSE ANTIBIOTIC Yadav et al.

https://doi.org/10.18203/2349-2902.isj20161135
https://doi.org/10.3126/kumj.v7i3.2736
https://doi.org/10.1007/BF00591357
https://doi.org/10.2146/ajhp120568
http://medicinainterna.net.pe/images/guias/GUIA_PARA_LA_PROFILAXIS_ANTIBIOTICA_EN_CIRUGIA.pdf
https://doi.org/10.1016/j.amjsurg.2006.01.050


43 MedPhoenix: JNMC - Volume 6, Issue 2, Feb 2022

SINGLE DOSE VERSUS MULTIPLE DOSE ANTIBIOTICYadav et al.

7. Al-Ghnaniem R, Benjamin IS, Patel AG. Meta-analysis 
suggests antibiotic prophylaxis is not warranted in low-
risk patients undergoing laparoscopic cholecystectomy. 
Br J Surg. 2003 Mar;90(3):365–6. [DOI]

8. Chaudhary R, Sharma S, Chaudhary S, Thakur S, Shukla 
A, Sharma MK. A Prospective Study Comparing Single 
with Multiple Antibiotic Prophylaxis Dose in Elective 
Cholecystectomy. Ann Int Med Dent Res. 2015 Mar 
1;1(1):29–33. [Full Text]

9. Page CP, Bohnen JM, Fletcher JR, McManus AT, 
Solomkin JS, Wittmann DH. Antimicrobial prophylaxis 
for surgical wounds. Guidelines for clinical care. Arch 
Surg Chic Ill 1960. 1993 Jan;128(1):79–88. [DOI]

10. Koirala A, Thakur D, Agrawal S, Chaudhary BL. Single 
dose versus multiple dose antibiotics in laparoscopic 
cholecystectomy: A prospective comparative single 
blind study. J Soc Anesthesiol Nepal. 2018;5(1):11–5. 
[DOI]

11. Thapa SB, Kher YR, Tambay YG. Single dose 
Intraoperative Antibiotics versus Postoperative 
Antibiotics for Patient Undergoing Laparoscopic 
Cholecystectomy for Symptomatic Cholelithiasis. J 
Lumbini Med Coll. 2017 Apr 10;5(1):13–7. [DOI]

12. Aghdassi SJS, Schwab F, Hoffmann P, Gastmeier P. The 
Association of Climatic Factors with Rates of Surgical 
Site Infections. Dtsch Ärztebl Int. 2019 Aug;116(31–
32):529–36. [DOI]

13. Schirmer BD, Winters KL, Edlich RF. Cholelithiasis 
and cholecystitis. J Long Term Eff Med Implants. 
2005;15(3):329–38. [DOI]

14. Shah YD, Thekdi PI, Raut S, Patel KG. Single shot 
versus multiple shot antibiotic therapy in patients 
undergoing laparoscopic surgery: our experience. Int 
J Res Med Sci. 2013 Aug;1(3):252–6. [DOI]

15. Abro A, Pathan AH, Siddiqui FG, Syed F, Laghari AA. 
Single dose versus 24 - Hours antibiotic prophylaxis 
against surgical site infections. J Liaquat Univ Med 
Health Sci. 2014 Jan 1;13:27–31. [Full Text]

16. Shukla A, Seth S, Ranjan A. A comparative study 
between laparoscopic and open cholecystectomy in 
cases of cholecystitis with cholelithiasis: one year 
experience in tertiary care center. Int Surg J. 2017 Feb 
25;4(3):903–7. [DOI]

17. Abu-Eshy SA, Mahfouz AA, Badr A, El Gamal MN, Al-
Shehri MY, Salati MI, et al. Prevalence and risk factors of 
gallstone disease in a high altitude Saudi population. East 

Mediterr Health J.2007 Aug;13(4):794–802. [Full Text]

18. Koc M, Zulfikaroglu B, Kece C, Ozalp N. A prospective 
randomized study of prophylactic antibiotics in 
elective laparoscopic cholecystectomy. Surg Endosc. 
2003 Nov;17(11):1716–8.  [DOI]

19. Koirala A, Thakur D, Agrawal S, Chaudhary BL. Single 
dose versus multiple dose antibiotics in laparoscopic 
cholecystectomy: A prospective comparative single 
blind study. J Soc Anesthesiol Nepal. 2018;5(1):11–5. 
[DOI]

20. Meijer WS, Schmitz PI, Jeekel J. Meta-analysis of 
randomized, controlled clinical trials of antibiotic 
prophylaxis in biliary tract surgery. Br J Surg. 1990 
Mar;77(3):283–90. [DOI]

21. Waldvogel FA, Vaudaux PE, Pittet D, Lew PD. 
Perioperative antibiotic prophylaxis of wound and 
foreign body infections: microbial factors affecting 
efficacy. Rev Infect Dis. 1991 Oct;13 Suppl 10:S782-
789. [DOI]

https://doi.org/10.1002/bjs.4033
https://www.researchgate.net/profile/Rajesh-Chaudhary/publication/275214985_A_Prospective_Study_Comparing_Single_with_Multiple_Antibiotic_Prophylaxis_Dose_in_Elective_Cholecystectomy/links/5535d0070cf20ea35f10e874/A-Prospective-Study-Comparing-Sin
https://doi.org/10.1001/archsurg.1993.01420130087014
https://doi.org/10.3126/jsan.v5i1.23212
https://doi.org/10.22502/jlmc.v5i1.112
https://doi.org/10.3238/arztebl.2019.0529
https://doi.org/10.1615/JLongTermEffMedImplants.v15.i3.90
https://doi.org/10.5455/2320-6012.ijrms20130818
https://www.researchgate.net/profile/Arshad-Abro/publication/285968046_Single_dose_versus_24_-_Hours_antibiotic_prophylaxis_against_surgical_site_infections/links/5e70929492851c1a689a7e29/Single-dose-versus-24-Hours-antibiotic-prophylaxis-against-
https://doi.org/10.18203/2349-2902.isj20170446
https://applications.emro.who.int/emhj/1304/13_4_2007_794_802.pdf
https://doi.org/10.1007/s00464-002-8866-y
https://doi.org/10.3126/jsan.v5i1.23212
https://doi.org/10.1002/bjs.1800770315
https://doi.org/10.1093/clinids/13.Supplement_10.S782

