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ABSTRACT 
Objective: To evaluate the effectiveness of povidine-iodine swab versus electrocautery to disinfect 
appendicular stump. 
Methods: A randomized controlled trial was conducted in Services Institute of Medical Sciences, Lahore, 
with a sample size of 40 patients from 1st Dec 2012 to 31th August 2013. Random allocation was done into 
two equal groups. After cutting appendix, a culture swab was taken from the appendix stump. 
Electrocautery was used to disinfect appendicular stump in group A while, 10% povidone-iodine was used 
in group B. A second culture swab was taken from stump after five minutes. Absence of growth on the 
second culture was considered as effective therapy. 
Results: Out of total 40 patients, 27 (67%) were males and 13 (33%) were females. Mean age of the 
patients was 25.6 years. Electrocautery was effective in 100% while Povidone-Iodine was effective in 60% 
cases (p<0.05). Wound infections were reported in 15% of the cases in electrocautery group and 20% in 
povidone-iodine group. While assessing possible relationship between wound infection and effective 
appendix stump disinfection. Out of 32 (20 in Group A and 12 in Group B) cases who were “effectively 
treated” as shown by negative culture reports after application of either intervention (cautery/ povidone-
iodine), 4 (12%) cases developed wound infection. Whereas 3 out of 8 (All in Group B) (37%) patients in ‘In 
effectively treated’ group developed wound infection. Relationship between effectiveness of the treatment 
and wound infection could not reach to a statistically significance level. (p = 0.096)  
Conclusion: Electrocautery is better option in disinfecting appendix stump as compared to Povidone-
Iodine swab. 
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INTRODUCTION 
Appendectomy is the most commonly performed 
operation in the surgical emergency. The life time 
risk of developing acute appendicitis is 8.6% for 
males and 6.7% for females(1). Emergency 
appendectomy is the standard treatment with 
approximately 400,000 appendectomies being 
done annually in Pakistan(2). Appendectomy is a 
clean-contaminated operation, as the stump of 
appendix is lined by the highly contaminated flora 
of the colon(3). So the stump should be treated in a 
way to keep the spillage of septic material to 
minimum level(4). Over the years, appendicular 
stump had been dealt in many ways to avoid septic 
complications. In the past, appendicular stump 
invagination was attempted with no definite 
advantage(5). Later on, carbolic acid and phenol 

were used for cauterization of appendicular 
mucosa with variable results(6). Currently, 
electrocautery using monopolar or bipolar cautery 
is being widely used and is becoming the gold 
standard technique to deal with the contaminated 
colonic mucosa on appendicular stump(7). As 
electrocautery can cause lateral thermal damage 
to the ceacum, application of povidone-Iodine to 
disinfect the appendicular stump came in vogue(8). 
This conventional practice of applying povidone-
Iodine on appendix stump, although recommended 
in literature, was not backed up by scientific data to 
clarify its use on appendix stump. There is scarce 
data available to address this issue. The usual 
practice is surgeon’s own preference. Therefore, 
current study was conducted to evaluate the 
effectiveness of povidone-Iodine as compared to 
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electrocautery for disinfecting appendix stump and 
to find out wound infection using either 
intervention.  
 

PATIENTS AND METHODS 
This randomized controlled trial was conducted in 
surgical unit III, Services Institute of Medical 
Sciences, Lahore, Pakistan from 1st Dec 2012 to 
31th August 2013. A pilot study was conducted 
earlier to check the effectiveness of povidone-
iodine application after appendectomy. The results 
showed electrocautery to be 100% effective in 
comparison to povidone-Iodine (60%) in 
disinfecting appendicular stump. Considering use 
of electrocautery as widely accepted surgical 
practice in the literature(9,10,11,12) along with the 
results of pilot study, the electrocautery was 
regarded as the ‘control’ (Group A) in this study. A 
sample size of 40 (20 in each group) was 
calculated by keeping (alpha) level of significance 
5%, power (1-beta) 90% and, a decrease in the 
primary outcome measure from 100% in the 
control group (electrocautery) to 60% in the 
experimental group (povidone-Iodine). All patients 
who presented in surgical emergency with pain 
right iliac fossa were evaluated by the consultant 
surgeon. Clinically diagnosed acute appendicitis 
patients, who underwent open appendectomy, 
were included in the study. Patients with age less 
than 8 years and more than 65 years, complicated 
acute appendicitis and those already taking 
antibiotics for 3 to 4 days were excluded from the 
study. Patients in which 1st sample from 
appendicular stump did not reveal any bacterial 
growth were also excluded from the study. Study 
was approved by Institutional Ethical Review 
Committee. A written informed consent was 
obtained from all the participants. Patients were 
randomly divided into group A or B by computer 
generated random number. All patients received 
prophylactic antibiotics (Inj. Ceftriaxone 1 g and Inj. 
Metronidazole 500mg) at the time of skin incision. 
Only aerobic culture facility was available in our 
institution so only aerobic culture was taken. After 
cutting appendix, a culture swab (sample 1) was 
taken from appendicular stump, thoroughly wiping 
off its cut edge till it becomes moist. The culture 
swab was placed straight in “Amies transport 
media with charcoal” and sent to the laboratory as 
soon as possible. The transport media was kept at 
25-30o C and then delivered to the laboratory, in 
case there was delay of few hours (max 24 hours). 
Appendicular stump was treated by electrocautery 

in Group A and povidone-iodine in Group B. In 
Group A monopolar electrocautery set on 
coagulation mode with 50 W powers was used. 
The conventional Bovie tip was touched 
superficially on exposed mucosa for 2-3 seconds 
till only mucosa got cauterized. In Group B, a swab 
soaked in 10% w/v povodine-iodine solution was 
applied over the appendix stump covering its 
surface with the drug. In both groups, a second 
culture swab (Sample 2) from treated stump was 
taken after 5 minutes. The samples were sent to 
microbiology laboratory. Microbiologist was 
unaware of the intervention group. The patients 
were followed up till one month postoperatively. 
The primary outcome measure was absence of 
bacterial growth on the cultures obtained after 
application of either of the treatment 
(electrocautery/ povidine-iodine), considering it as 
an effective therapy. Secondary outcome 
measures included wound infection and hospital 
stay. Pus or purulent fluid discharge from the 
wound with pain, inflammation of skin edges within 
30 days of operation was considered as wound 
infection. 
 
Statistical Analysis 

SPSS (version 20) was used for data entry and 
analysis. Qualitative variables were presented as 
percentages and quantitative variables were 
presented as mean±SD. Difference in age and 
hospital stay was determined by student’s t-test. 
Comparison in terms of effective therapy and 
wound infection was done by Pearson Chi-square 
test. A p-value <0.05 was considered as statistical 
significant. 
 

RESULTS  
Total 63 patients who underwent appendectomy 
were analyzed, however only 40 patients were 
recruited for this study. Rest of the 23 patients was 
excluded due to absence of culture growth from 
the specimen taken before the application of either 
intervention. (Figure 1)  
 The mean age of the patients was 25.5 ± 9.9 
years. Regarding gender distribution, 27 (67%) 
were males and 13 (33%) were females. In group 
A, there were 15 (75.0%) males and 5 (25.0%) 
females with mean age of 26.6 ± 10.02 years. In 
group B, 12 (60.0%) were males and 8 (40.0%) 
were females with mean age of 24.5 ± 10.1 years. 
No statistically significant difference was found in 
age (p=0.51) and gender (p=0.31) distribution 
among both groups. 
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 Intervention was found to be effective in 20 
(100%) patients in group A and in 12 (60%) 
patients in group B (Figure 2). Statistically 
significant difference was found between the two 
groups (p<0.05). However there was no reported 
iatrogenic injury to gut while using electrocautery.  
 Overall post-operative superficial wound 
infection was found in total 7 (12.5%) patients with 
3 (15%) cases in group A and 4 (20%) cases in 
group B. (p=0.67).(Table 1). While assessing the 
effectiveness of the therapy and wound infection, it 
was found out that wound infection occurred in 4 

out of 32 (12.5%) patients in effective therapy 
group (20 in group A and 12 in group B) versus 3 
out of 8 (37%) patients in ineffective therapy group 
(8 in group B). Relationship between wound 
infection and effectiveness of the therapy was 
statistically insignificant (p = 0.096). All patients 
were managed conservatively by providing pus 
drainage, daily dressings and with antibiotics.   
 The mean hospital stay in group A was 1.60 ± 
0.68 days while it was 1.25 ± 0.44 days in group B 
(Table 1). 
 

 

 
Figure 1: Randomized controlled trial to check the effectiveness of electro-cautery vs. povidone-iodine in 
appendicular stump disinfection  
 

 
Figure 2: Effectiveness of povidone-iodine and electrocautery in appendix stump disinfection 
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Table 1: Secondary outcome variables in both 
study groups 
Variables Group A 

(Electro-
cautery) n=20 

Group A 
(Povidone-

Iodine) 
n=20 

p-
value1 

Wound 
Infection 

 Yes  

 No 

 
 

03 
17 

 
 

04 
16 

 
 

0.67 

 
Hospital 
Stay (No. 
of days) 

 
1.60 ± 0.68 

 
1.25 ± 0.44 

 
0.06 

1Chi square test was used to calculate p-value. p-
value <0.0.5 was considered as significant.  
 
Table 2: Organisms isolated in culture reports 
(N=40) 

Isolates Frequency (%) 

 E. coli 6 (15.0) 

Pseudomonas spp. 14 (35.0) 

Klebsiella spp. 17 (42.5) 

Proteus spp. 3 (7.5) 
 
Table 3: Results of Individual antibiotic sensitivity 
(N=40*)*Some isolates were having sensitivity to 
more than one antibiotics 
Antibiotics Frequency (%) 

Amikacin 34 (85) 

Sparfloxacin 23 (57) 

Ciprofloxacin 9 (22.5) 

Tazobactam 6 (15) 

Gentamycin 2 (5) 

Amoxicillin/Clavulanic acid 2 (5) 

 
Table 4: Result of Isolates sensitive to two or more 
antibiotics.(N:40)  

Antibiotics 
Frequency 

(%) 

Amikacin, Amoxicillin/Clavulanic acid 2(5) 

Amikacin , Ciprofloxacin  5 (12.5) 

Amikacin , Sparfloxacin 19 (47.5) 

Amikacin, Tazobactam 6 (15) 

Ciprofloxacin, Sparfloxacin 2 (5) 

Sparfloxacin, Gentamycin 2 (5) 
 

DISCUSSION 
Most recommended procedure in appendectomy is 
cauterization of appendicular stump for disinfection 
to avoid wound infection and adhesion 

formation(9,10,11,12). Povidone-iodine swab 
application on exposed mucosa is also widely 
practiced and recommended(13). The current study 
tried to find out scientific basis of this practice and 
the relationship of disinfected stump with post-
operative wound infection.  
 Appendix stump is potentially contaminated as 
appendix harbors a mixed pattern of 
microorganisms predominantly anaerobes, 
especially Bacteroides fragilis and aerobes 
including E. coli and Pseudomonas. There was no 
qualitative difference in bacterial flora of normal or 
acutely inflamed appendix although tissue 
ischemia favors anaerobic and microaerophilic 
organisms(14). The aerobic isolates from appendix 
stump mostly showed Klebsiella spp. in 17 
(42.5%), Pseudomonas spp. in 14 (35%) and less 
commonly E. coli in 6 (15%) patients. This finding 
was different from earlier reports in which E coli 
was the most commonly isolated organism and 
pseudomonas was second common aerobic 
microorganism with a noted predominance of 
anaerobes(14) (Table 2). In current study, most 
effective antibiotic was Amikacin with susceptibility 
of 34 (85%) samples and second to it was 
Sparfloxacin, effective against 23 (57%) samples 
(Table 3).Similarly if we evaluate bacterial isolate 
sensitivity to two or more antibiotics, Amikacin and 
Sparfloxacin was on the top of list with 19/40 
(47.5%) isolates.(Table 4)   
 Although Povidone-iodine is frequently applied 
on appendicular stump but in review of literature, 
no definitive guidelines favoring its use on 
appendix stump could be retrieved. Povidone-
iodine being a powerful disinfectant is routinely 
used in preoperative skin preparation. 10% w/v 
solution is usually used and it has shown 
widespread antimicrobial activity covering bacteria, 
fungi and viruses as documented by Bogash 
(1956)(15). In spite of its widespread antibacterial 
activity, the results of the current trial dictate that 
Povidone-iodine was effective in only 12 (60%) 
cases, as compared to electrocautery 20 (100%) 
cases (Figure 2). Possible explanations of its 
decreased effectiveness could be attributed to 
possibly decreased contact time and diluted 
Povidone-iodine solution. Another important factor 
could be very little or nil fluid present on stump for 
2nd sample as the fluid could have already been 
absorbed by 1st sample swab. One study done in 
India, in vitro showed that povidone-iodine may 
need a contact time of 15 minutes for its 
bactericidal effect(16). 
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 Current literature favors using electrocautery; 
theoretically it exerts its effects at the same 
time(10,11). Heat exerts bactericidal action at some 
distance from point of application of electric probe 
whereas acid acts only on the surface(17). 
Cauterization ablates the mucosa and seals the 
stump and is believed to minimize the theoretical 
risk of mucocele formation(3,10). Extreme care must 
be taken to avoid accidental bowel injury, 
particularly using monopolar current. This can lead 
to subsequent necrosis, sloughing and ceacal 
fistula formation(9).  
 According to literature, overall wound infection 
rate after uncomplicated appendectomy is 10-
20%(18). Our study showed wound infection rate of 
17%, which is comparable to previous studies. 
While assessing possible relationship between 
wound infection and effective appendix stump 
disinfection. Out of 32 (20+12), cases who were 
effectively treated, as shown by negative culture 
reports after application of either intervention 
(cautery/ povidone-iodine), 4 (12%) cases 
developed wound infection. Though, this 
percentage was lower as compared to ‘In 
effectively treated’ group, where 3 out of 8 (37%) 
patients develop wound infection, again it is 
statistically insignificant (p = 0.096). There was no 
patient in the follow-up period with suspicious intra 
abdominal adhesions. In the literature 70% of 
cases of post-operative wound infection, the 
bacteria isolated from wound infection were same 
as isolated from appendix swab(19) However, in 
another research positive cultures during 
appendectomy did not predict the development of 
postoperative abscess or influence its treatment(16). 

In present study, infected wound culture swabs 
could not be isolated to compare them with 
appendix stump isolates.  
 Intra-operative culture during appendectomy 
had been a routine practice but with poor yield. 
Literature reports wide variation in positive culture, 
ranging from 18-95%(4) We also had 23 out of 63 
(36%) rate of negative culture report of swabs 
taken from appendicular stump before applying 
any intervention and these cases were excluded 
from the study (Figure 1).  
 Current study showed electrocautery is better 
than Povidone-iodine in disinfecting appendicular 
stump. Small sample size, non-availability of 
anaerobic culture facilities, decreased contact time 
and strength of Povidone-iodine may be 
considered as limitation factors in this study. 
Further studies are required addressing these 

limitation factors to assess type and degree of 
stump contamination, effective disinfection and its 
relationship with wound infection.  
 

CONCLUSION 
The mucosa exposed after cutting appendix is 
potentially contaminated. Electrocautery is safe 
and more effective in disinfecting the appendix 
stump than with povidone-Iodine. 
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