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Abstract:

Background: Post-operative wound infection remains a significant complication following open appendectomy
and contributes to prolonged hospital stay and increased healthcare burden. The identification of bacterial
contamination at wound closure and the prediction of eventual surgical site infection (SSI) may be aided by per-
operative fascial swab culture. In patients having an open appendectomy, this study assessed the predictive value
of fascial swab culture for post-operative wound infection.

Methods: A prospective clinical study was conducted in the Department of Surgery, Zoram Medical College &
Hospital, Mizoram, India, from January 2025 to February 2026. Fifty patients undergoing emergency open
appendectomy for acute appendicitis were included. Before the skin was closed, fascial wound swabs were taken
and put through sensitivity testing and microbiological culture. For thirty days, patients were watched for the
emergence of wound infections following surgery. The Chi-square/Fisher exact test was used for statistical
analysis, and p <0.05 was deemed statistically significant.

Results: Among 50 patients, 33 were males and 17 were females, with the majority belonging to the 21-30 years
age group. Acute uncomplicated appendicitis was observed in 32 patients, while 18 had complicated appendicitis.
Fascial swab culture showed no bacterial growth in 60% cases, enteric organisms in 26%, and cutaneous
organisms in 16%. Escherichia coli was the most commonly isolated enteric organism (16%). Surgical site
infection developed in 10 patients (20%). Wound infection was significantly associated with positive fascial swab
culture for E. coli (p = 0.041). Enteric organisms were significantly more common in complicated appendicitis (p
= 0.001). Culture-negative wounds demonstrated a lower incidence of post-operative infection compared to
culture-positive wounds.

Conclusion: A good indicator of post-operative wound infection after an open appendectomy is the per-operative
fascial swab culture. A markedly increased risk of a subsequent wound infection is linked to the isolation of enteric
microbes, especially E. coli. Therefore, fascial swab culture may help identify patients at high risk and direct
suitable post-operative care techniques.
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Introduction

The highest wound infection rate in abdominal
surgery probably occurs following colorectal
procedures. Ist has been suggested that there is an
increased bacterial load before wound closure

A persisting problem in colorectal surgery is the
occurrence of wound infections, with infection rates
following laparotomy of 10-15% [1]. Wound
infection prolongs healing and increases the risk of

poor cicatrisation, the duration of hospitalization,
and the subsequent costs of medical care [2-4].
Prevention of wound infection in elective open
colorectal surgery includes antibiotic prophylaxis
and mechanical bowel preparation. The advantages
of the latter approach has been a content of debate

[5].
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following colorectal surgery in comparison with
other abdominal operations. [7-8]

It has been a traditional practice to take
microbiological swabs for culture during
appendectomy. This is an expectation that
identification of organisms and knowledge of their
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sensitivities will guide selection of the most suitable
antibiotic regimen and reduce the morbidity [9].

There are studies, however which questioned the
merit of this practice. Indeed, it would appear that
many clinicians use antibiotic therapy in an
empirical fashion that is not influenced by the results
of intra-operative cultures [10]. Maj Gregory et al in
their study of 608 patients who underwent
appendectomy and intra-operative culturing during
appendectomy concluded that positive cultures were
only weakly predictive of post-operative infection,
and culture did not influence selection of antibiotics,
and discouraged the use of intra-operative culturing,
regarded it costly and unnecessary, except in
patients at high-risk [11].

The use of fascial swabs taken during surgery, rather
than intra-peritoneal swabs, however has its own
value as predictor for assessing the risk of
subsequent post-operative wound infection. It has
been suggested that swabs taken from the
subcutaneous fat after fascial closure may be the best
method of detecting organisms likely to cause a
subsequent abdominal wound infection [13,14].
Organisms involved in infections following
colorectal surgery are mainly endogenous
microorganisms such as E. Coli, B. fragilis, Proteus
spp. And Klebsiella spp[15,17]. It seems that
contamination of the wound with colonic flora
during surgery may cause a polymicrobial infection
caused by commensals and other potentially
pathogenic microorganisms.

Studies underlined the importance of bacteriological
analysis of wounds at the end of operation in
identifying those at risk of post-operative infection
and the probable causative pathogenic organisms.
Thus, the predilection of wound infection with
demonstrable microbial growth on the fascia, culture
being taken at closure of the sound subsequently
alter the peri-operative  management  of
appendectomy patients. The study is aimed at
determining the accuracy of fascial swab culture at
wound closure as a predictor of post-operative
wound infection, bacteriological study and their
individual association with wound infection, and to
explore the potentiality of utilizing the subsequent
data for managing post-operative wound (both local
and systemic care).

Materials and Methods

This study was carried out in the department of
Surgery (Pediatric Surgery Unit) in the Zoram
Medical College & Hospital, Falkawn, Mizoram,
India, during the period of 1 year from January 2025
to February 2026. A prospective clinical study
consisting of 50 patients who underwent open
appendectomy was undertaken to study the
relationship of per-operative fascial swab culture
and incidence of post-operative wound infection in
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culture positive cases. Our study was approved by
our Institution’s Ethics Review Committee.

All patients who underwent Emergency Open
Appendectomy for suspected acute appendicitis
during the period from 1% January 2025 to 28"
February 2026 were included in the study. Exclusion
criteria being patients who underwent interval
appendectomy during this same period because they
are not comparable to appendectomies due to aute
appendicitis, in terms of the degree of infective
pathology and their potential for contamination.
Similary,  patients =~ who  had  incidental
appendectomies were excluded due to the possibility
of bacterial contamination from a separate source
other than the appendix operation. Patients who
required peritoneal drains were also excluded in the
study. On admission, detailed history of present and
past illnesses, presence or absence of co-morbid
illnesses like Cardiovascular, Respiratory, Renal
Diseases or Diabetes Mellitus were recorded.
Detailed physical examination and relevant
hematological/  biochemical and serological
investigations were assessed in each patient.
Diagnosis of acute appendicitis were largely based
on clinical grounds.

Following  pre-operative  resuscitation  with
appropriate intravenous fluids, a single dose of
intravenous Ceftriaxone 1 gram and metronidazole
500 mg were given after allergic sensitivity tests.
During the operation, degree of peritoneal
contamination was assessed, a polyglactin (vicryl)
2-0 was used to transfix the base of appendix and the
same suture used for closure of the internal oblique
and external oblique muscles. Before closure of skin
with Skin Staples, culture of deep fascia wound
swab was taken and sensitivity pattern obtained at
48 hours by standard disc-diffusion method. Any
resistant organism to first line antibiotics was noted
down separately. Post-operative antibiotics was
continued with injection Ceftriaxone 1 gram 12
hourly and injection metronidazole 500 mg 8 hourly
for 24 hours in case of acute uncomplicated
appendicitis. This was extended to 5 days in case of
perforated appendicitis. Oral route was initiated as
soon as patient resumed normal intake.

Post-operative progress was closely monitored for
development of wound infection, respiratory tract
infection, septicemia, organ failure and other
complications.  Surgical site infection was
considered anytime from 0-30 days after the
operation and patient being followed up either as in-
patient or as an out-patient during the stipulated time
period. Duration of hospital stay was recorded in
each patient. The collected data was analysed for
evaluation of presence of bacterial contamination at
contamination, and development of subsequent
infection, and if there was bacterial growth,
comparison of enteric organisms or cutaneous
organisms-each association with post-operative
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wound infection. Incidence of infection was studied
between acute and complicated
(perforated/gangrenous) appendicitis, male and
female, age group, and patients with co-morbid
illnesses. Subsequent swab cultures were sent if
there was wound infection.

Results

A prospective surgical study consisting of 50
patients with open Appendectomy was undertaken.
Results on continuous measurements were presented
on Mean + SD (Min- Max) and results on categorical
measurements were presented in Number (%).
Significance was assessed at 5% level of
significance. Chi-square test/ Fisher Exact test has
been used to find the significance of post-op wound
infection in association with Fascial Swab culture
findings. 90% confidence interval has been
computed in the study. Statistical software namely
SPSS 15.0, Stata 8.0, Med Calc 9.0.1 and Systat 11.0
were used for the analysis of the data. There were 33
males and 17 females included in the study with a
Mean +SD of 26.12 £11.58 AND 29.00 + 11.88
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respectively. Age distribution was found to be
maximum between the age of 21-30 years (21%),
followed by patients under the age of 21, and notably
less number of patients above 50 years (4%). Acute
non-complicated appendicitis comprised of 32
numbers  whereas complicated appendicitis
(gangrenous/ perforated/local pus collection and
generalized peritonitis and abscess) comprised of 18
patients. The mean duration of hospital stay was
3.84 + 1.28 days. The older age group (>50 years)
had higher incidence of complicated appendicitis ie,
100%, as against the younger age group (<21 years)
ie, 21.4 %. In this study, the incidence of
complicated appendicitis were found to be higher in
male (42.4%) against their female counterparts
(23.5%). Out of the fascial swab culture taken in all
50 patients, 30 (60%) did not yield any growth on
incubation. Enteric organisms grew in 13 cases
(26%) with E.coli being the predominant bacteria ie,
8 numbers (16%) and cutaneous organisms found in
8 patients fascial swab samples (16%), as shown in
Table 1:

Table 1: Fascial swab culture

Fascial Swab culture Number (n=50) %
No growth 30 60.0
Enteric 13 26.0
E. Coli 8 16.0
Psudomonas 2 4.0
Atypical E. Coli 1 2.0
Enterococci 2 4.0
Cutaneous 8 16.0
Coagulase negative staph 6 12.0
Micrococci 1 2.0
MSSA 1 2.0

Out of the 30 patients with negative growth in fascial
swab culture 22 patients (68.8%) were from the
Acute uncomplicated appendicitis group whereas 8
patients (44.4%) were from the complicated
appendicitis group, with a p value of 0.092+. E. Coli

was grown maximum in complicated appendicitis- 6
nos. (33.3%) as against uncomplicated appendicitis
— 2 nos. (6.3%). The association of fascial swab
culture growth with the type of appendicitis is shown
in Table 2.

Table 2: Fascial swab culture and its association with type of appendicitis

Fascial Swab culture Number Type of appendicitis P value
(n+50) Acute (n=32) Complicated (n=18)
No (%) No (%)
No growth 30 (60.0%) | 22 (68.8%) 8 (44.4%) 0.092+
Enteric 13 (26.0%) | 3 (9.4%) 10 (55.6%) 0.001**
E.Coli 8 (16.0%) | 2(6.3%) 6 (33.3%) 0.017*
Pseudomonas 2 (4.0%) 1 (3.1%) 1 (5.6%) 1.000
Atypical E. Coli 1 (2.0%) 0 1 (5.6%) 0.353
Enterococci 2 (4.0%) 0 2 (11.1%) 0.120
Cutaneous 8(16.0%) | 7(21.8%) 1 (5.6%) 0.233
Coagulase negative staph | 6 (12.0%) | 6 (18.8%) 0 0.078+
Micrococci 1 (2.0%) 1 (3.1%) 0 1.000
MSSA 1 (2.0%) 0 1 (5.6%) 0.353
Lalliandinga et al. International Journal of Current Pharmaceutical Review and Research
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The association of gangrenous appendicitis was seen
most with E. Coli (3 nos. ie, 37.5%). Notably,
cutaneous organisms were not seen in fascial swab
culture of those with gangrenous appendicitis.
Likewise, E. Coli was grown maximum in cases
with local pus collection (3 out of 11 ie, 25%).

Following operation, patients were carefully
monitored for any sign of Surgical Site Infections

e-ISSN: 0976-822X, p-ISSN: 2961-6042

(SSIs), and closely followed for 30 days following
discharge from the hospital as out-patient basis, if
there were no documented wound infection during
the hospital stay. There were 10 cases of surgical site
infections out of the 50 cases.ie 20%. 3 cases did not
have any growth on fascial swab culture despite the
SSIs. E. Coli was grown in 4 cases, Pseudomonas -
1 no, and Coagulase negative Staph — 2nos.
respectively, as shown in Table 3 below.

Table 3: Fascial Swab culture and its association with post-operative wound infection

Fascial Swab culture Number Post-op wound infection P value
(n+50) Absent (n=40) Present (n=18)
No (%) No (%)

No growth 30 (60.0%) 27 (67.5%) 3 (30.0%) 0.067+
Enteric 13 (26.0%) 8 (20.0%) 5 (50.0%) 0.101
E.Coli 8 (16.0%) 4 (10.0%) 4 (40.0%) 0.041*
Pseudomonas 2 (4.0%) 1 (2.5%) 1 (10%) 0.363
Atypical E. Coli 1 (2.0%) 1 (2.5%) 0 1.000
Enterococci 2 (4.0%) 2 (5.0%) 0 1.000
Cutaneous 8 (16.0%) 6 (15.0%) 2 (20.0%) 0.653
Coagulase negative staph | 6 (12.0%) 4 (10.0%) 2 (20.0%) 0.586
Micrococci 1 (2.0%) 1 (2.5%) 0 1.000
MSSA 1 (2.0%) 1 (2.5%) 0 1.000

The duration of hospital stay was statistically similar
between the two groups- absent or present post-
operative wound infections with P=0.704, with a
mean of 3.84+1.28 days

Discussion

In this study of 50 patients operated for appendicitis,
the age distribution was found to be maximum
between the age of 21-30 years (21%), and notably
less number of patients above 50 years (4%). The
number of females are just half the number of males,
which accounts for 34%, showing a relative increase
incidence of acute appendicitis among males
according to the study. None of the patients included
in the study had surgical or medical complications,
which is perhaps due to the relatively younger age
group seen in the study.

The distribution of acute appendicitis and
complicated appendicitis are 64% versus 36% with
gangrenous or perforated appendicitis. Only 2% of
them have generalized peritonitis or diffuse intra-
peritoneal abscess. In this study, the overall yield in
fascial swab culture was 40% where the remaining
60% had negative growth in the culture swab.
Among the 40% with positive growth, 26% were of
enteric organisms, with E. Coli being the
predominant organism with 16%, followed by
Pseudomonas (4%). This is consistent with other
studies. Cutaneous organisms accounted for 16 % of
the growth, with Coagulase negative staphylococcus
being the maximum (12%).

In this study, the overall incidence of wound
infection was remarkably low, with only 10 patients
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developing documented wound infection. Here
patients were followed for 30 days following
discharge from the hospital as out patient basis. The
following criteria was employed for presence or
absence of surgical site infection- purulent
discharge, organisms isolated from fluid/tissue of
the superficial incision, at least 1 sign of
inflammation (pain or tenderness, induration, local
warmth), the wound being deliberately opened by
the surgeon after declaring an infection.

The mean duration of hospital stay post-operatively
was 3.84 +-1.28 days, majority of them (52%)
stayed for 4-7 days in the hospital. In this study, out
of 30 patients with negative growth in the fascial
swab culture, only 3 patients developed post-
operative wound infection, suggesting a significance
with a p value of 0.067. Wounds harbouring E. Coli
had post-operative infection in 4 cases out of 8§,
showing a moderate statistical significance
(p=0.041). Among the cutaneous organisms, the
predominant bacteria yielded being Coagulase
negative Staphylococcus, 2 out of 6 colonized
wounds developed infections (p=0.586).

It was also noted that the incidence of complicated
appendicitis progressively increases with age, where
above 50 years, it became 100 % (2/2). The
incidence of complicated appendicitis was also
found to be more in males (42%) as against females
(23%). Coagulase negative Staphylococcus growth
in the culture swab was seen only in acute
appendicitis. None of the 6 patients whose culture
swab had this bacterial growth had complicated
appendicitis. This largely explains the origin of the
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contaminationg
enteric).

organisms (cutaneous versus

Finally, in this study, the incidence of post-operative
wound infection was obviously low (10%) in culture
negative wounds. On the contrary, the incidence
peaked with enteric organisms (38%) with E. Coli
and Pseudomonas responsible for 50% each of the
cases they contaminated. Overall (both enteric and
cutaneous), post-operative wound infection was
seen in 68% of culture positive wounds. At the same
time, 10% of culture negative wounds developed
infection.

Conclusion

The degree of fascial wound bacterial contamination
at the end of operation is significantly lesser in acute
appendicitis compared to complicated appendicitis.
Enteric commensals tend to be the most commonly
isolated in cases of complicated appendicitis.
Among the enteric commensals, E. Coli is the most
common organism isolated. The incidence of post-
operative wound infection is comparatively low in
fascial swab culture negative wounds than that of
culture positive wounds. On the other hand, the risk
of subsequent development of wound infection is
significantly  high if enteric  organisms,
predominantly E.Coli is isolated in fascial swab
culture at the time of closure. As a whole, wounds
contaminated by cutaneous commensals has less
likelihood of developing infection as compared to
that of wounds contaminated by enteric pathogens.

From the above inferences, it was be concluded that
post-operative fascial swab culture has a good value
to study the microbiological profile in appendicitis,
and as a predictor of post-operative wound infection.
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