
Metronidazole in Acute Non-perforated
Appendicitis

INTRODUCTION:
Acute appendicitis is one of the commonest surgical
emergencies.1 Diagnosis of acute appendicitis is
made on clinical history, physical examination,
laboratory and radiological findings.1,2 E. coli and
Bacteroides fragil is (anaerobe) are the main
pathogens involved in pediatric appendicitis-related
peritonitis.3-,5 E. coli was identified in 81% of peritoneal
swab specimens in appendicitis patients followed by
anaerobes (54%), Pseudomonas aeruginosa (6%)
and Streptococcal species were identified in 7%
specimens.6

1 PAEC Genernal Hospital, Islamabad.

Correspondence:
Dr. Syed Amjad Zaidi 1*
Consultant Surgeon
PAEC Genernal Hospital Islamabad
E-mail: dr.amjadzaidi@gmail.com.

The incidence of postoperative surgical site infections
after appendicectomy in patients with non-perforated
appendicitis has been reported to range from 0% to
11%.7-12  Disease process at the time of operation
and the use of appropriate prophylactic antibiotics
significantly affects the risk for postoperative surgical
site infections in addition to patient's factors.8,12 .The
efficacy of antibiotics in reducing the risk of surgical
site infections following appendicectomy has been
well established in the literature.13 In most of the
cases of appendicitis, metronizadole is used either
intravenously or orally as it is among the most
effective drug against anaerobic bacteria.7-14

Role of metronidazole in the treatment and prevention
of infective complications in cases of acute non-
perforated appendicitis following appendicectomy
has not been adequately addressed in the literature.
The aim of the present study was to compare the
infective complication rate after open appendectomy
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Addition of metronizadole in patients with non-perforated acute appendicitis did not reduce
the rate of surgical site infection.

Patients with acute non-perforated appendicitis were divided into two groups. Group A
patients received cefazolin with metronizadole and Group B received only cefazolin. A total
of three doses were given, one preoperatively and two postoperatively in each group.
Patients in both groups were followed up for 30 days postoperatively for any surgical site
infections (SSI).

To compare the infective complication rate after open appendicectomy in patients with non-
perforated appendicitis receiving cefazolin with metronizadole and cefazolin alone.

A total of 242 patients were operated of whom 11 were excluded as they did not come for
follow-up. There were 111 patients in group A and 120 in group B. Infection rate in group
A patients was 7.21 % and in group B, 8.33%. There was no significant difference of wound
infection in both the groups (p=0.427).
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for  non-perforated appendici t is in pat ients
receiving first generation cephalosporin, with and
w i t h o u t  m e t r o n i z a d o l e  a s  p r o p h y l a x i s .

METHODOLOGY:
This was a randomized controlled trial conducted
in the Department of Surgery, Pakistan Atomic
Energy Commission  General Hospital, Islamabad,
Pakistan, from March 2015 to June 2016. IRB
approval was taken. Informed consent was taken
from all the patients.

Patients who were admitted with the clinical
diagnosis of acute appendicitis and scheduled for
open appendicectomy, were considered eligible for
this study. Patients who had received oral or
intravenous (I/V) antibiotics within 72 hours of
admission, age < 5 or > 60 year, diabetics, pregnant,
immunocompromised or  had  compl ica ted
appendicitis (mass, perforation or abscess) or normal
appendix on histopathology, were excluded from
study. In addition those patients who were lost to
follow up were also excluded.

Patients were alternately allocated into group A and
B. Group A patients received a preoperative single
dose of cefazolin  and metronidazole, and two doses
postoperatively. Group B patients received single
dose of cefazolin preoperatively and two doses
postoperat ively. Open appendicectomy was
performed by the standard operating technique. All
the specimens were sent for histopathological
examination. Patients of both the groups were
discharged when they were fully mobilized, afebrile,
could tolerate normal diet, with evidence of normal
bowel activity and had adequate pain control on
oral analgesics. On discharge,  patients were booked
for follow-up visit in surgical clinic on the 4th, 7th and
10 th postoperative day for wound assessment.
Stitches were removed on 10th postoperative day.
They were also advised to report immediately to the
hospital in case of fever, tenderness or any discharge
from the wound site. Last follow-up visit was
arranged 20 days after removal of stitches.

Surgical site infection was defined as fever above
38o F for at least 24 hours or pus discharge from
the wound that necessitated wound opening and
drainage. Intra-abdominal collection was defined as
the fluid collection inside the peritoneal cavity
confirmed by ultrasound or computed tomography
that required drainage. All the infected wounds were
managed by laying open the wound, wound toilet
with normal saline, and loose packing of the wound
followed by secondary closure or healing by
secondary intention.

Data regarding the demography, fever and white
cell  count at admission, operative f indings,
postoperative antibiotics, hospital stay, and
complications were collected and tabulated into
Microsoft Office Excel 2007 for the calculation of
mean values and standard deviation. Student t-test
was used to compare the continuous variables. The
rates of surgical site infections for both the groups
were calculated on SPSS 16 and categorical
variables were compared by Chi square test. The
p-value of < 0.05 was considered as statistically
significant.

RESULTS:
A total of 242 patients, who fulfilled the inclusion
criteria, were alternately assigned to either of the
groups A and B. Ten patients in group A and one in
group B were lost to follow, leaving 111 patients in
group A and 120 in group B. There was  no
significant difference between mean age, WBC count
and duration of hospital stay between the groups
(table I).

One hundred and eleven patients received cefazolin
and metronidazole in perioperative period while one
hundred and twenty patients received cefazolin only.
Eight patients in group A (7.21%) and ten patients
in group B (8.33%) developed surgical site infection
(p = 0.427). They were managed by the standard
protocol. All the infected wounds had healed within
30 days of follow-up. None of the patients developed
intra-abdominal collection. Mean hospital stay was
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Table  I: Comparison between group A and B

Variables Group A Group B p-value

Number of patients 111

Male to Female ratio (M:F) 1.13:1

Mean age (Year) 24.71 ± 10.54 26.72 ± 8.28 0.111

Admission white cell count (109/l) 10118 ± 2855 9997 ± 2652 0.741

Hospital stay (Days) 2.61 ± 0.59 2.52 ± 0.50 0.227

Surgical site infections 8 (7.21%) 10 (8.33%) 0.427

Ahsan Ali Mirza, Syed Amjad Zaidi, Kashif Jamil, Ayesha Saeed, Mohammad Asif,  Iram Najeeb

120

1.12:1



2.61 ± 0.59 for group A and 2.52 ± 0.5 days for
group B patients (p = 0.227). There was no mortality
amongst pat ients dur ing the study per iod.

DISCUSSION:
Appendicectomy for acute appendicit is is a
potentially infected surgery with the risk of developing
wound infection of up to 11%.15 Rate of infection
greatly depends on the severity of appendicular
inflammation or perforation and also on the use of
appropriate antibiotics. The role of preoperative
antibiotics in surgical prophylaxis is clearly defined.
First generation cephalosporin or amoxicillin plus
clavulanic acid and metronizadole are traditionally
prescribed in cases of acute appendicitis. Role of
metronizadole in preventing infective complications
in cases of acute non perforated appendicitis is not
clear. Risk of wound infection by gram positive cocci
is the greatest, and the use of metronidazole
remained controversial.16

al-Dhohayan A et al reported amoxicillin plus
clavulanic acid to be as effective and well-tolerated
as metronidazole/gentamicin in the prevention of
wound infection following appendicectomy. The
overall incidence of wound infections in a study in
the amoxicillin plus clavulanic acid group was 8%
as compared to 14% in the metronidazole/gentamicin
group.16 In our study, we also found no benefit of
adding metronizadole in preventing wound infections.

In 1995, Liberman and colleagues reported a high
rate of wound infection (11.1%) among the patients
who had received only preoperative cefoxitin
compared to the patients who were given both pre
and postoperative cefoxitin (1.9%). However, they
found no infective complication in their third group
of patients, who had received a single dose of
preoperative cefotetan. Thus, they recommended a
single dose of preoperative cefotetan or pre and
postoperative Cefoxitin as the optimal prophylaxis
for non-perforated appendix17. They did not include
metronizadole in antibiotic regimen. Therefore, the
choice of preoperative antibiotic is an important
issue, rather than addit ion of postoperative
antibiotics.

Le and associates retrospectively compared patients
of nonperforated appendicitis who received a single
dose of preoperative antibiotics with those who were
given postoperative antibiotics in addition to
preoperative prophylaxis.18 They observed no
significant difference in surgical site infection rate
between the groups (10% vs. 9%, p = 0.64). In our
study we used single preoperative antibiotic dose
and two postoperatively. There was no significant

difference of wound infection rate between the two
groups.

Metronizadole has different side effects l ike
unpleasant metallic taste or dry mouth, stomach
pain, diarrhea, dizziness, loss of balance, vaginal
itching or discharge, cough, sneezing, runny or
stuffy nose, swollen or sore tongue, but sometimes
it can cause fatal side effects like encephalopathy.19

In our study, we did not compare the side effects of
metronizadole in between two groups which might
add more value in our study.

CONCLUSIONS:
Prophylactic combination of metronizadole and first
generation cephalosporin had no added benefit in
preventing post appendicectomy wound infection in
non perforated acute appendicitis. Moreover, such
cases may be managed by single agent prophylaxis
i.e first generation cephalosporin as supported by
our study.

REFERENCES:

1. O’Conell P.R. The Vermiform Appendix. In:
William N.S, Bulstrode C.J.K, O’Conell P.R,
Editors.  Bailey & Love’s Short practice of
surgery. 25th Ed. London: Hodder Arnold;
2008:1204-1218.

2. Mirza MR, Habib L, Jaleel F. Factors
identified for negative appendicectomies.
Mymensingh Med J. 2009;18:198-202.

3. Dumont R1, Cinotti R, Lejus C, Caillon J,
Bouto i l le  D,  Roqui l ly  A,  et  a l .  The
microbio logy of  communi ty-acquired
peritonitis in children. Pediatr Infect Dis J
2 0 11 ; 3 0 : 1 3 1 - 5 . d o i : 1 0 . 1 0 9 7 / I N F. -
0b013e3181eed7a4.

4. Brook I. Bacterial studies of peritoneal cavity
and postoperative surgical wound  drainage
following perforated appendix in children.
Ann Surg. 1980;192:208-12

5. Lin WJ, Lo WT, Chu CC, Chu ML, Wang CC.
Bacteriology and antibiotic susceptibility of
communi ty-acqui red in t ra-abdominal
infection in children. J Microbiol Immunol
Infect. 2006;39:249-54.

6. Obinwa O, Casidy M, Flynn J.  The
microbiology of bacterial peritonitis due to
appendicitis in children. Ir J Med Sci.

41 Journal of Surgery Pakistan (International) 22 (2) April - June  2017

Metronidazole in Acute Non-perforated Appendicitis



2014;183:585-91. doi: 10.1007/s11845-013-
1055-2.

7. Mui LM, Ng CS, Wong SK, Lam YH, Fung
TM, Fok KL, et al. Optimum duration of
p r o p h y l a c t i c  a n t i b i o t i c s  i n  a c u t e
nonperforated appendicitis. ANZ J Surg.
2005;75:425-8.

8. Le D,  Rus in  W,  Hi l l  B ,  Langel l  J .
Postoperat ive antibiot ics use in non
perforated  appendicitis. Am J Surg. 2009;
198:748-52.

9. Ravari H, Jangjoo A, Motamedifar J,
Moazzami K. Oral metronidazole as
antibiotic  prophylaxis for patients with
nonperforated appendicitis. Clin Experimenl
Gastroenterol. 2011;4:273-6.

10. Liberman MA, Greason KL, Frame S,
Ragland JJ. Single dose cefotetan or
cefoxitin  versus multiple dose cefoxitin
asprophylaxis in patients undergoing
appendectomy for acute  nonperforated-
appendicitis. J Am Coll Surg. 1995;180:77-
80.

11. Coakley BA, Sussman ES, Wolfson TS,
Bhagavath AS, Choi JJ,Ranasinghe NE, et
al. Postoperative antibiotics correlate with
worse outcomes after appendectomy for
nonperforated  appendicitis. J Am Coll Surg.
2011;213:778-83.

12. Al-Mefreji KA. Antibiotics prophylaxis in non-
perforatedappendicitis: a prospective  study.
Al -Kindy Col  Med J.  2006;3:49-51.

13. Fraser JD, Aguayo P, Leys CM, Keckler SJ,
Newland JG, Sharp SW, et al. A complete
course of intravenous antibiotics vs. a
combination of intravenous and oral
antibiotics for  perforated appendicitis in
children: a prospective, randomized trial. J
P e d i a t r  S u r g .  2 0 1 0 ; 4 5 : 11 9 8 - 2 0 2 .

14. Hussain MI, Alam MK, Al-Qahatani HH, Al-
Akeely MH. Role of postoperative  antibiotics
after appendectomy in non-perforated
appendicitis. J Coll Physicians Surg Pak.
2012;22:756-9. doi: 12.2012/JCPSP.756759.

15. Coakley BA, Sussman ES, Wolfson TS,
Bhagavath AS, Choi JJ, Ranasinghe NE,
et al. Postoperative antibiotics correlate with

worse outcomes after appendectomy for
nonperforated appendicitis. J Am Coll Surg.
2011; 213:778-83.

16. al-Dhohayan A, al-Sebayl M, Shibl A, al-
Eshalwy S, et al. Comparative study of
augmentin versus metronidazole/gentamicin
in the prevention of infect ions after
appendicectomy. Eur Surg Res. 1993;25:
60-4.

17. Liberman MA, Greason KL, Frame S,
Ragland JJ. Single dose cefotetan or
cefoxitin versus multiple dose cefoxitin
asprophylaxis in patients undergoing
appendectomy for acute nonperforated
appendicitis. J Am Coll Surg. 1995; 180:77-
80.

18. Le D,  Rus in  W,  Hi l l  B ,  Langel l  J .
Postoperat ive antibiot ics use in non
perforated appendicitis. Am J Surg. 2009;
198:748-52.

19. Kim J, Chun J, Park JY. Metronidazole-
induced encephalopathy in a patient with
Crohn's disease. Intest Res. 2017;15:
124-9.

Received for publication: 29-03-2017

Accepted after revision:   31-05-2017

Author’s Contributions:
Ahsan Ali Mirza:    Study Design & Final Approval
Syed Amjad Zaidi: Write up & Data Analysis
Kashif Jamil: Discussion & References
Ayesha Saeed: Discussion & References
Mohammad Asif: Data Collection & References
Iram Najeeb: Data Collection & References

Conflict of  Interest:
The authors declare that they have no conflict of interest.

Source of Funding:
None

How to cite this article:
Mirza AA, Zaidi SA, Jamil K, Saeed A, Asif M, Najeeb I.
Metronidazole in acute non-perforated appendicitis. J Surg Pakistan.
2017;22(2):39-42. doi:http://-dx.doi.org/10.21699/jsp.22.2.2.

42Journal of Surgery Pakistan (International) 22 (2) April - June  2017

Ahsan Ali Mirza, Syed Amjad Zaidi, Kashif Jamil, Ayesha Saeed, Mohammad Asif,  Iram Najeeb


