Jemds.com Original Research Article

THE ROLE OF PREOPERATIVE SINGLE DOSE ANTIBIOTIC THERAPY IN CASES OF NON-PERFORATED
APPENDICITIS

Shekapppa C. Malagimanil, Mohammed Minhajuddin Harsoori2

1Associate Professor, Department of General Surgery, VIMS, Bellary.
2Postgraduate Student, Department of General Surgery, VIMS, Bellary.

ABSTRACT

BACKGROUND
Objectives- Acute appendicitis is the most common cause of acute abdominal pain requiring surgical intervention and it is the most
frequently performed emergency operation.[!] The efficacy of antibiotic prophylaxis in patients undergoing appendectomy has
been examined in several studies.[2] Without any pre- or peri-operative antibiotic prophylaxis, wound infection rates in patients
undergoing appendectomy are 10% or more when the appendix is normal, increasing to 30% when the appendix is phlegmonous
or gangrenous.3] In patients with perforated appendicitis, preoperative administration of antibiotics has proven to be effective in
reducing wound complications that result from the heavy intraperitoneal and wound microbial contamination associated with this
condition.[*] However, the role of such prophylactic therapy in nonperforated appendicitis is still controversial.[5]

As the role of oral antibiotics in the treatment of acute appendicitis following appendectomy has not been adequately
addressed in the literature, the objective of the present study is to study the infective complication rate after open appendectomy
for non-perforated appendicitis receiving single dose antibiotic therapy as prophylaxis.

MATERIALS AND METHODS

The Patient attending the department of surgery and also patients referred from other departments of combined hospitals of MCH
VIMS, Bellary form the subjects for our study. This study is conducted on patients with the use of single dose preoperative
antibiotic therapy in cases of non-perforated appendicitis getting admitted to VIMS, Bellary for treatment during the period of
November 2014 to June 2016. Patient of acute appendicitis were subjected to routine blood investigations like CBC, RBS, RFT,
serum electrolytes, HIV, HBSAG and radiological investigations like USG abdomen, erect x-ray abdomen and chest x-ray. Single
dose of preoperative antibiotic therapy was given for uncomplicated appendicitis. Intraoperative appendix was found to be
thickened and inflamed. All uncomplicated appendicitis specimen were subjected to histopathological examination. Postoperative
wound infection was noted.

RESULTS

Among total study subjects, fever was associated with 20% of total study subjects. The incidence of post-operative fever was
present in 20% of study subjects. The post-operative wound infection was found in 5% of total study subjects. Hence, incidence of
post-operative wound infection was 5%. In this study, 80% of study subjects stayed in hospital for less than 3 days, 20% of them
stayed in hospital for more than 3 days. Totally, 5% of study subjects stayed in hospital for more than 5 days. On ultrasonography,
85% of patients had thickened and dilated appendix. Among thickened and dilated appendix, the incidence of post-operative
infection was 3.5%, whereas among non-thickened and dilated appendix it was 13.3%; this relation between thickened and dilated
appendix and chance of post-operative infection was not found to be statistically significant. Investigation of total WBC count
revealed that 56% of study subjects had TWBC count more than 10,000. Investigation of DLC N% revealed that 52% of study
subjects had DLC N% more than 80%. In this study, post-operative wound infection was less compared to other studies. This study
found that in patients undergoing appendicectomy for non-perforated appendicitis, single dose preoperative antibiotics were
efficacious in preventing post-operative wound infection.

CONCLUSION

1. This study concludes that post-operative wound infection was less compared to other studies; 2. Our study found that in patients
undergoing operation for non-perforated appendicitis, single dose preoperative antibiotics were efficacious in preventing post-
operative wound infection; 3. Continuing antibiotic prophylaxis in the post-operative period was not necessary; 4) A strategy of
single dose preoperative antibiotic use should be followed in all cases of non-perforated appendicitis.
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surgery related morbidity.[?] Only 20% of patients present
with  complicated appendicitis and non-operative
management with antibiotics and supportive treatment has
been explored as a therapeutic option for patients with early
uncomplicated appendicitis with resolution in most of
them.[8] Antibiotic treatment was often considered as a bridge
to surgery in patients with suspected appendicitis, but no
clear indications for appendicectomy such as signs of
perforation or peritonitis. However, the routine use of
antibiotics in patients with uncomplicated acute appendicitis
was not well supported, owing to inherent pitfalls in the
quality and design of individual studies. The role of antibiotic
treatment in acute uncomplicated appendicitis may have
been overlooked mainly on the basis of tradition rather than
evidence  considering that other intra-abdominal
inflammatory processes such as colonic diverticulitis are
primarily managed non-operatively. This time honoured
practice has been challenged recently with reports of less
morbidity associated with antibiotic treatment than surgery
in uncomplicated acute appendicitis.[®] With the availability of
diagnostic modalities such as computed tomography and
ultrasonography, the small group of patients presenting with
complicated appendicitis can be identified. Furthermore,
epidemiological studies suggest that despite the increasing
trend for surgical exploration for suspected appendicitis over
the years, the incidence of perforated appendicitis has been
similar across all age groups.['% However, the management of
the large majority with uncomplicated appendicitis warrants
further evaluation.

Systematic reviews and meta-analyses of the trialsl0]
including a Cochrane review comparing antibiotic treatment
and appendicectomy,[lll published in recent years
summarised the evidence as either in favour of antibiotic
treatment or inconclusive. This could possibly result from
inclusion of trials with poor methods or retracted since
publication[!2l or from simplifying the evidence as a summary
of both randomised and non-randomised studies. The meta-
analysis presented here provides a valid and up-to-date
summary of the relevant literature including a recently
published randomised controlled trial of 339 patients with a
confirmed diagnosis of uncomplicated appendicitis. It
excludes the study that has been retracted subsequent to
publication as well as another, for which it was not clear if
patients were randomised. The aim of this meta-analysis of
randomised controlled trials was to compare antibiotic
treatment with appendicectomy for the treatment of
uncomplicated acute appendicitis.

Objectives

To study the role of preoperative single dose antibiotic
therapy in cases of non-perforated appendicitis in terms of
post-operative wound infection, efficacious in preventing
post-operative wound infection and should it be followed in
all cases of non-perforated appendicitis?

MATERIALS AND METHODS

Source of Data

Study Design- Prospective study.

Study Duration- November 2014 to June 2016.
Sample Size- The sample size of 100 patients.
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Sampling Technique

Non-probability purposive sampling Technique. The patient
attending the Department of Surgery and also patients
referred from other departments of combined hospitals of
MCH, VIMS, Bellary form the subjects for our study.

This study is conducted on patients with the use of single
dose preoperative antibiotic therapy in cases of non-
perforated appendicitis getting admitted to VIMS, Bellary for
treatment during the period of November 2014 to June 2016.
Patient of acute appendicitis were subjected to routine blood
investigations like CBC, RBS, RFT, serum electrolytes, HIV,
HBSAG and radiological investigations like USG abdomen,
erect x-ray abdomen, chest x-ray. Single dose of preoperative
antibiotic therapy was given for uncomplicated appendicitis.

Intraoperative appendix found to be thickened and
inflamed. All uncomplicated appendicitis specimen were
subjected to histopathological examination. Postoperative
wound infection was noted.

Inclusion Criteria
All patients with age group more than 12 years with non-
perforated appendicitis.

Exclusion Criteria

Patients with perforated appendicitis.
Patients with gangrenous appendicitis.
Patients with appendicular abscess.
Patients with appendicular mass.

Patients unfit for surgery.

Patients with age group less than 12 years.

A o

Method of Collection of Data

e A written informed consent will be taken from all
patients included in the study.

e Adetailed history taking.

e Thorough clinical examination.

e  Routine blood investigations.

e Radiological investigations like USG abdomen and pelvis.

e  CXR- PAview, erect x-ray abdomen.

e The data collected was entered into a specially designed
case record form, which is subjected to statistical
analysis.

Duration of Study
The study was conducted from November 2014 to June 2016.

RESULTS

Among total study subjects, fever was associated with 20% of
total study subjects. The incidence of post-operative fever
was present in 20% of study subjects. The post-operative
wound infection was found in 5% of total study subjects.
Hence, incidence of post-operative wound infection was 5%.
In this study 80% of study subjects stayed in hospital for less
than 3 days, 20% of them stayed in hospital for more than 3
days. Totally, 5% of study subjects stayed in hospital for more
than 5 days. On Ultrasonography, 85% of patients had
thickened and dilated appendix. Among thickened and dilated
appendix, the incidence of post-operative infection was 3.5%,
whereas among non-thickened and dilated appendix it was
13.3%. This relation between thickened and dilated appendix
and chance of post-operative infection was not found to be
statistically significant. Investigation of total WBC count
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revealed that 56% of study subjects had TWBC count more
than 10,000. Investigation of DLC N% revealed that 52% of
study subjects had DLC N% more than 80%. In this study,
post-operative wound infection was less compared to other
studies. This study found that in patients undergoing
appendicectomy for non-perforated appendicitis, single dose
preoperative antibiotics were efficacious in preventing post-
operative wound infection. The following tables show the
various observation, results and their importance required
for the study.

POSt}:(leIZl;atlve Frequency Percentage
Present 20 20.0
Absent 80 80.0
Total 100 100

Table 1. Distribution based on Post-Operative Fever

The incidence of post-operative fever was present in 20%
of study subjects.

Post-Operative Frequency Percentage
Wound Infection
Present 05 05
Absent 95 95
Total 100 100
Table 2. Distribution based on Wound Infection

The post-operative wound infection was found in 5% of
total study subjects. Hence, incidence of post-operative
wound infection was 5%.

Hos(]:)l;z;,lsitay Frequency Percentage
<3 Days 80 80
3 -5 Days 05 05
> 5 Days 05 05
Total 100 100
Table 3. Distribution based on Hospital Stay

In this study, 80% of study subjects stayed in hospital for
less than 3 days, 20% of them stayed in hospital for more
than 3 days. Totally, 5% of study subjects stayed in hospital
for more than 5 days.

USG Post-Op Infection Total
No Yes
Thickened count 82 03 85
and Dilated| Yes | o | 96000 | 3505 | 100%
Appendix
No | count 13 02 15
% 86.7% 13.3% 100.0%
Total Count| 95 05 100 100
% [95.0%| 5.0% | 100.0% | 100.0%
Table 4. Relation between USG Finding and Infection

Chi square value- 2.58, df- 1, p value- 0.10

Among thickened and dilated appendix, the incidence of
post-operative infection was 3.5%, whereas among non-
thickened and dilated appendix it was 13.3%. This relation
between thickened and dilated appendix and chance of post-
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operative infection was not found to be statistically
significant. The presence of high post-operative infection
among non-thickened appendix may be due to small sample
size.

Post-Op Fever
USG Total
No Yes
Thickened Yes Count| 68 17 85
and % | 80% | 20% 100%
Dilated Count| 12 03 15
. No
Appendix % 80% | 20% 100%
Total Count| 80 20 100
% |80% | 20% 100%
Table 5. Relation between USG Finding and Fever

Chi square value- 0.00, df- 1, p value- 1.00

Among thickened and dilated appendix, the incidence of
post-operative fever was 20%, whereas among non-
thickened and dilated appendix also it was 20%. This relation
between thickened and dilated appendix and chance of post-
operative fever was not found to be statistically significant.

Post-Op Infection
Total
No Yes ota
Count 52 04 56
1
< L 00000 ™1 5479 | 75% | 56%
Count 43 01 44
10000
) % | 553% | 25% | 44%
Total Count 95 05 100
% 100% 100% 100%
Table 6. Relation between TC and Infection

Chi square value- 1.23, df- 1, p value- 0.26

Among patients who had post-operative infection, 75% of
them had TWBC more than 10,000 cells. Among patients who
did not have post-operative infection, 54.7% of them had
TWBC more than 10,000 cells. This relation was not found to
be statistically significant.

Post-Op Fever
Total
No Yes ota
Count 42 14 56
- > 10000 = =506 | 70% | 56%
Count 38 06 44
<10000
% 47.5% 30% 44%
Total Count 80 20 100
% 100% | 100% 100%
Table 7. Relation between TC and Fever

Chi square value- 1.98, df- 1, p value- 0.15

Among patients who had post-operative fever, 70% of
them had TWBC more than 10,000 cells among patients who
did not have post-operative fever, 52.5% of them had TWBC
more than 10,000 cells. This relation was not found to be
statistically significant.

DISCUSSION

Appendicectomy for non-perforated appendicitis is a clean
contaminated surgery. Several authors have proved the
efficacy of pre-operative antibiotics in preventing
postoperative infective complications.[!3] Therefore, as a
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standard  protocol, all the patients undergoing
appendicectomy are given prophylactic antibiotics half to one
hour before surgery. If properly used, antibiotics can reduce
the rate of infection by 50%.[14] Patients with perforated
appendicitis are universally given postoperative antibiotics.
This is necessary to reduce the complications of wound
infection and pelvic abscess, which may arise as a result of
contamination of the wound and the peritoneal cavity.[13] On
the other hand, however, the use of postoperative antibiotics
for preventing infective complications in non-perforated
cases is still controversial.ll5]1 The practice of giving
postoperative antibiotics in non-perforated uncomplicated
cases of appendicitis varies around the world and no
consensus exist on its use.[13]

When post-operative antibiotics are not used in non-
perforated cases some authors have shown high rates of
wound infection (11%),[141 while others showed no
significant infection rate (4.6%).[13] Some adverse events are
also associated with postoperative antibiotic use like
prolonged hospital stay, increase in financial burden,
clostridium difficile infection and postoperative diarrhoea.[16]
Recent research data supports the use of single dose
preoperative antibiotics in non-perforated appendicitis.[15]

Wound infection after any surgery is a dreadful
complication, which is never wanted by the patient as well as
the surgeon. It is always a depressing situation for the patient
when he comes to know that his/her postoperative hospital
stay and recovery has been prolonged because of wound
infection. There is also a great financial impact of wound
infection. Wound infections if not controlled can lead to major
complications like burst abdomen, incisional hernia,
necrotising fasciitis and septicaemia. Bucknall et all17] found
that wound infection was a major contributing factor in burst
abdomen and incisional hernia in his series.

Keeping in view the increased incidence of such
complications associated with wound infection, it is always
desirable to avoid wound infection whenever possible.[18]
Frequency of infective complications including wound
infection in patients undergoing appendicectomy for
uncomplicated appendicitis is generally very low.[19]
However, it has been observed in daily practice that these
patients usually receive costly parenteral postoperative
antibiotics for prolonged period. The logic of this practice is
the fear of the dreadful complications, which we discussed in
the above paragraph. This prolonged administration of
antibiotics on one hand is unnecessary, can increase
antibiotic resistance, can have the antibiotics related side
effects and on the other hand significantly increases the
financial burden on the patient.[20]

It has now been proved by research that preoperative
prophylactic antibiotics are more crucial in preventing post-
operative wound infection in elective cases and in clean
contaminated cases like acutely inflamed non-perforated
appendicitis.[21] The extension of administration of antibiotics
to the post-operative period is usually not necessary in such
cases. Many studies have shown that single preoperative dose
of antibiotic is as effective as multiple postoperative doses in
preventing wound complications following
appendicectomy.[22] A randomised control study by Mui et al
have shown that single dose of preoperative antibiotic is
adequate for prevention of infective complications of the
wound in patients undergoing surgery for uncomplicated
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appendicitis. Their conclusion was that the prolonged
antibiotic administration was cost-ineffective and led to
unnecessary complications. In study of Rajan and Sheikh,
they used a more objective method to assess the progress of
the surgical wounds by correlating with the Southampton
scoring system. There was no significant difference between
wound infection rates of the single dose group (11%) and the
three dose group (9%). These findings are in full agreement
to the similar studies in the literature.[23]

However, in cases of unwanted contamination and
perforated appendicitis, post-operative administration of
antibiotics is justified.[23] We performed this study to see
whether the above observation holds true in our setup as
well or not. Our study included 100 patients, all with acutely
inflamed non-perforated appendicitis. We used only single
dose preoperative antibiotics against aerobic and anaerobic
organisms in our patients and observed them for wound
infection. We encountered only 5 patients with wound
infection and that too were minor with wound redness with
erythema according to Southampton scoring system, which
settled with conservative management with antipyretics and
anti-inflammatory drugs. Our infection rate was 5%. The
incidence of post-operative fever was present in 20% of study
subjects. This 20% of fever was not only due to wound
infection. We observed less financial burden on our patients
in term of purchasing antibiotics and less antibiotic
associated side effects like post-operative nausea, vomiting
and diarrhoea. We also hope that this act would have helped
towards decrease in antibiotic resistance. Our study showed
that age and gender has no significant association with
wound infection in appendicitis. The result of our study is
comparable with other studies conducted nationally by Saad
et all15] as well as internationally by Busuttil et all2ll and
Winslow et al. They all concluded with the observation that
adding post-operative broad spectrum antibiotics only added
financial burden and side effects and had no effect towards
preventing wound infection.

Coakley et al, in a recent study, have consistently proven
that postoperative antibiotic treatment for nonperforated
appendicitis did not reduce infectious complications. In fact,
their study showed significantly increased rate of adverse
effects like Clostridium difficile infection, diarrhoea, longer
length of hospital stay and higher treatment cost. Patients
receiving postoperative antibiotics were also more frequently
readmitted and reoperated 112. One thing which need special
emphasis is that theatre etiquettes and sterilisation
techniques should be given due importance as any infection
introduced due to breach of sterility can be falsely attributed
to the non-use of post-operative antibiotics. In our series, we
took special care to avoid any breach of sterility in theatre.
We found minimal wound infection in non-perforated
appendicitis with single dose prophylactic antibiotics and
concludes that this practice should be followed. This practice
can be extended to other clean and clean contaminated
surgeries as well.

CONCLUSION

1. This study concludes that post-operative wound
infection was less compared to other studies.

2. Our study found that in patients undergoing operation
for  non-perforated appendicitis, single  dose
preoperative antibiotics were efficacious in preventing
post-operative wound infection.
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3.

4.

Continuing antibiotic prophylaxis in the post-operative
period was not necessary.

A strategy of single dose preoperative antibiotic use
should be followed in all cases of non-perforated
appendicitis.
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