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Abstract

Introduction: Laparoscopic cholecystectomy has now become the gold standard method for almost all
gallbladder diseases except a few. Atypical mycobacterial infections at port site has become a frequent problem
encountered in patients undergoing laparoscopic cholecystectomy. These microorganisms show limited response
to first line antitubercular agents. Thus standard treatment consist of combinations of second line agents like
macrolides such as Clarithromycin, Aminoglycosides like Amikacin, and Fluouoquinolones like Ciprofloxacin.
In our study we started a simple regimen of injectable Amikacin and oral Clarithromycin for 28 days for the
screened and documented patients having atypical mycobacterial infection at port sites after laparoscopic
cholecystectomy.

Primary Objective: To assess the response of treatment

Secondary Objective: To assess the adverse effects of combined antibiotic the

Type of study and study design: The study was an analytical observational study.

Study population: The patients attending the OPD of Department of Surgery with confirmed atypical
mycobacterial infection at port sites after laparoscopic cholecystectomy who fulfill the inclusion criteria of the
study.

Sample size: Sample size of our study was 17.

Data collection procedures & instruments used: The data were collected by interviewing and clinical
examination of patients attending outpatient department (OPD) of department of Surgery Patients with history
of laparoscopic cholecystectomy within last 4 weeks and developed pain, erythema, induration, swelling at the
port sites and confirmed as case of atypical mycobacterial infection at port sites by laboratory examinations
(AFB positive & CBNAAT negative).

Quality Control and confidentiality: The analysis of all data were done at the Department of Pharmacology
using SPSS Software V:20 (IBM Inc) .

Ethical considerations: The Study commenced only after obtaining ethical approval of the same by
Institutional Ethics Committee (IEC).

Result: There was significant reduction of mean swelling, induration, erythema and pain between Day 0 and
Day 28. In our study only 2 of the 17 subjects developed any adverse reactions. They developed nausea and
vomiting to this antibiotic regimen during study period.

Conclusion: The results suggest that this combined antibiotic therapy for 28 days has significantly reduced
pain, swelling, induration and erythema at the port sites. Additionally no significant treatment emergent adverse
effects were encountered in the study period.
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This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0) and the Budapest Open Access
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium,
provided original work is properly credited.

Introduction

Laparoscopic techniques have become standard for few [1]. With the advent of laparoscopic

many surgeries as they offer quick recovery and
less hospital stay. Laparoscopic cholecystectomy
has now become the gold standard replacing open
method for almost all gallbladder diseases except a
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cholecystectomy, most of the complications are
avoided as well as the longer time of stay in
hospitals. But Atypical mycobacterial infections at
port site has become a frequent problem
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encountered in patients undergoing laparoscopic
cholecystectomy [2,3]. These infection have thus
been a source of significant morbidity from patient
receiving from laparoscopic surgery. As these
atypical mycobacteria are commonly found in tap
water, natural waters, soil and thus can easily
contaminate disinfectants and instruments used in
cases of laparoscopic surgery specifically where,
all the instruments cannot be autoclaved.

As a result, after laparoscopic cholecystectomy, a
significant number of patients have been
developing port site infections presenting with
pain, erythema, nodules, discharging sinuses,
induration with non-healing wounds. Atypical
mycobacterial infections are difficult to treat.

There has been much controversy regarding proper
treatment of atypical mycobacterial infection.
These microorganisms show limited response to
first line antitubercular agents. Thus standard
treatment consist of combinations of second line
agents like macrolides such as Clarithromycin,
Aminoglycosides like Amikacin, and
Fluouoquinolones like Ciprofloxacin [4].

Pharamcology Self-Assessment Programme
(PSAP) on atypical mycobacteria written by Chris
A Gentry in 2007 has clearly shown different
strains of atypical mycobacteria and their varied
sensitivity  towards  different antimicrobials.
Ethambutol and Rifampicin showed better response
among Ist line antitubercular agents but
Fluoroquinolones, Clarithromycin and
Aminoglycosides remained very effective against
atypical mycobacteria particularly against MAC,
M. marinum, and M. chelonae.

Isoniazid remained sensitive towards M. kansasii
infection only [5]. In this study we used Amikacin
& Clarithromycin for 28 days to the patients who
developed signs & symptoms of port site infections
within 3-4 week of laparoscopic cholecystectomy
and are documented to have atypical mycobacterial
infection.

Efficacy of combined treatment will be assessed by
observing the minimization of pain, erythema,
swelling, and induration. The observation will be
made on day 0 and day 7, 14, 28 after initiation of
antibiotic therapy

The assessment of the response of treatment and
adverse effect of combined antibiotic therapy is
done with the help of structured case record form.
Till date few published study about port site
atypical mycobacterial infection after laparoscopic
cholecystectomy was done among Indian
population .Hence we proposed to initiate this
study in a government hospital setting to find out
the outcome.

Aims and Objectives

Chatterjee et al.

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

Primary Objective: To assess the response of
treatment

Secondary Objective: To assess the adverse
effects of combined antibiotic therapy.

Materials and Method

Type of study and study design: The study was
an analytical observational study.

Study population: The patients attending the OPD
of Department of Surgery with confirmed atypical
mycobacterial infection at port sites after
laparoscopic cholecystectomy.

Study Duration: Six months (December 2024 to
May 2025).

Sample size: As this study was analytical
observational, data were collected for 12 weeks
after IEC approval from all the patients satisfying
the inclusion criteria. Within 12 weeks of data
collection period for this study total 17 subjects
attended the OPD of Department of Surgery
fulfilled all the prefixed inclusion and exclusion
criteria. Hence sample size of our study was 17.

Study Site: The study data was collected from the
patients attended OPD of Department of Surgery of
a Government Medical College with confirmed
atypical mycobacterial infection at port site after
laparoscopic cholecystectomy.

The protocol development, study design, data
collection, data analysis, report preparation were
done at the Department of Pharmacology of a
Government Medical College and hospital.

Selection Criteria:
Inclusion Criteria:

1. Patients with atypical mycobacterial infections
at port sites after laparoscopic
cholecystectomy, confirmed by laboratory tests
(AFB positive & CBNAAT negative) [4] and
came for follow up visit.

2. Patients of age between 18-65 years who have
undergone laparoscopic cholecystectomy.

3. The study participants willing to sign written
inform consent form before study participation.

Exclusion Criteria:

1. Age <18 years or > 65 years.

2. Pregnant and lactating mothers.

3. Any history of renal dysfunction.

4. Any history of hepatic dysfunction.

5. Any history of immunocompromised diseases
like Diabetes Mellitus, HIV.

6. Any past history of Koch’s infection.

7. Patients hospitalised due to sepsis.

8. Patients with history of acute cholecystitis or
empyema.
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Data collection procedures & instruments used:
The data were collected by interviewing and
clinical examination of patients attending
outpatient department (OPD) of department of
Surgery of a Government Medical College &
Hospital. Patients with history of laparoscopic
cholecystectomy within last 4 weeks and developed
pain, erythema (reddish discolouration of the skin),
induration (hardened mass with increase in the
fibrous elements in tissue commonly associated
with inflammation and marked by loss of elasticity
and pliability), swelling (abnormal enlargement of
any part of body) at the port sites and confirmed as
case of atypical mycobacterial infection at port
sites by laboratory examinations (AFB positive &
CBNAAT negative) were included in this study.

Each patient was assessed by inspection and by
measuring the size (length x breadth) of swelling,
induration, erythema by standard measuring tape.
The response to treatment and cure from infection
was established by clinical absence of pain,
erythema, induration and minimization of the size
of induration, swelling, erythema. Pain was not
only a manifestation of inflammation but also a
subjective symptom. Pain was commonly present at
port sites while infected with atypical
mycobacteria. Simple questioning about presence
or absence of pain was done on day 0 and day 28
after initiation of therapy and according data were
recorded. Infected port sites were swollen due to
accumulation of fluid, as a result of inflammation.
The size (length x breadth) of erythema, induration
and swelling were measured by a standard
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measuring tape on day 0, 7, 14, 21, 28 of the study
for that particular patient.

Quality Control and confidentiality: The analysis
of all data were done at the Department of
Pharmacology using SPSS Software V:20 (IBM
Inc) . The identity of all the patients were kept
confidential.

Analysis & Statistical Tools Used: After data
collection, data were transcribed to a MS Excel
database and analyzed by using SPSS V:20 (IBM
Inc.). The entire study process was completed
within sixteen weeks after IEC approval.

Ethical considerations: The Study commenced
only after obtaining ethical approval of the same by
Institutional Ethics Committee (IEC). The study
was conducted as per standard ethical guidelines
(ICMR Ethical Guideline 2006 etc.). Only those
persons willing to participate in the study and sign
an informed consent form were included in the
study.

Observations & Results

We are presenting our study result and observations
in following main areas- Comparison of mean
swelling, induration, erythema and presence and
absence of pain at port sites between visit 1 and
visit 5.

Total 17 subjects were screened to be selected with
post  cholecystectomy port infection with
subsequent tests showing AFB positive but
CBNAAT negative hence atypical mycobacteria.
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Figure 1: Age Distribution of the study subjects:

Age distribution shows no specific age group
predilection in this study. Total 17 subjects were
included of whom, 2 subjects were from each age
32,4455 years and others were single
representative of age-
19,28,34,37,40,45,46,56,57,62,70 years of age.
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Confounding variables regarding age remain
automatically absent in this study. 17 patients were
screened as subject of this study .9 patients were
female (52.9%) and 8 patients were male
(47.1%).The distribution is not statistically
significant.
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Table 1: Sex Distribution
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Frequency Percent p value
Female 9 52.9
Male 8 47.1 0.778
Total 17 100.0
Male Female Sex Distribution
m MALE
m FEMALE

Figure 2: Male Female Sex Distribution

Swelling of each patient was measured on every visit (total 5 visits). Mean value of swelling on Day 0 (visit 1)
& Day 28 (visit 5) were compared using paired t test which shows highly significant difference in swelling at

the end visit.

Table 2: Comparison between Mean Swelling on Visit 1 & Visit 5

Visit Mean Swelling(cm?) Standard Deviation Standard Error of Mean p value
1 (Day 0) 4.88 1.054 0.256 <0.0001
5 (Day 28) 1.24 0.752 0.182
[p value obtained using paired t test]
Swelling

6
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2
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0
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Figure 3: Bar Chart showing Mean Swelling Values in 5 Visits

Induration of each patient was measured on every visit (total 5 visits). Mean value of swelling on Day 0 (visit 1)
& Day 28 (visit 5) were compared using paired t test which shows highly significant difference in induration at

the end visit.
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Table 3: Comparison between Mean Induration on Visit 1 & Visit 5

Visit Mean Induration(cm?) Standard Deviation Standard Error of Mean p value
1(Day 0) 4.71 0.772 0.187 <0.0001
5(Day 28) | 1.53 0.717 0.174
[p value obtained using paired t test]
Induration
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Figure 4: Bar Chart showing Mean Induration Values in 5 Visits
Induration of each patient was measured on every visit (total 5 visits). Mean value of erythema on Day 0 (visit
1) & Day 28 (visit 5) were compared using paired t test which shows highly significant difference in erythema at
the end visit.

Table 4: Comparison between Mean Erythema on Visit 1 & Visit 5

Visit Mean Induration(cm?) Standard Deviation Standard Error of Mean p value
1(Day 0) 4.35 0.862 0.209 <0.0001
5(Day 28) | 1.18 0.393 0.095
[p value obtained using paired t test]
Erythema
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Figure 5: Bar Chart showing Mean Induration Values in 5 Visits
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Table 5: Comparison between presence & absence of pain on Visit 1 & Visit 5
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Visit Pain Pain p value
YES NO

1(Day 0) 17 0 <0.0001

5(Day 28) 0 17

[p value obtained using pearson’s chi square test]

Presence and absence of pain at the port site for
each patient were asked and were tabulated as
categorical variable. Day 0 and day 28 variables
were only analysed using pearson’s chi square test.

All the 17 patients presented with pain at Day 0 but
all of them were free of pain at day 28.

Hence significant statistical difference has been
obtained.

Table 6: Comparison of treatment emergent adverse effect during study period:

Variable No. of Subject p value
No. of patients who developed at least one adverse drug reaction 2 0.774
No. of patients who did not develop at least one adverse drug reaction 15

2 of the 17 subjects developed nausea and vomiting
due to combined antibiotic therapy.

Discussion

In our study we started a simple regimen of
injectable Amikacin and oral Clarithromycin for 28
days for the screened and documented patients
having atypical mycobacterial infection at port sites
after laparoscopic cholecystectomy. Port site
infections with atypical mycobacteria usually
present with erythema, induration and swelling at
the port sites with development of pain.

In our study we measured the area of erythema,
induration, swelling at the port sites (all values are
measured in length x breadth = cm?) on the day of
first visit (Day 0). The measurements were repeated
for each variables on subsequent visits (Day 7, 14,
21, 28).

In our study pain remains a subjective symptom to
deal with. We simply collected data regarding pain
whether present or absent on the initial day of visit
(Day0). The similar method was repeated for each
patient at the end of visit (Day 28).

Demographic variables clearly show two specific
properties of our study population (N=17).

1. Age distribution shows no specific age group
remains present.

2. Sex distribution shows very close percentage
variation. Among 17 subjects, 8 were male (47.1%)
and 9 were female (52.9%).

Our study has one primary objective:
To assess the response of the treatment.

We simply compared the mean of each numerical
parameters (swelling, erythema, and induration) on
the Day 0 & Day 28 to find out statistically
significant difference among them if any.

There was significant reduction of mean swelling
between Day 0 and Day 28.
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Figure 3 presents bar chart showing mean swelling
values for each visit i.e. Day 0 -4.88cm?, Day 7 -
4.35cm?, Day 14 -3.29cm?, Day 21 -2.12cm?, Day
28 -1.24cm?.

Mean erythema between Day 0 and Day 28 was
also reduced. Mean swelling on day 0 was 4.35cm?
and mean swelling on day 28 was 1.18cm? When
compared using paired t test, p value obtained was
highly significant(<0.0001)

Figure 4 presents bar chart showing mean
induration values for each visit i.e. Day 0 -
4.71cm?, Day 7 - 4.24cm?, Day 14 - 3.29cm?, Day
21 - 2.59cm?, Day 28 -1.53cm?.

Figure 5 presents bar chart showing mean
induration values for each visit i.e. Day 0 -
4.35cm?, Day 7- 3.65¢cm?, Day 14 - 3.00cm? ,Day
21 - 2.24cm?, Day 28 - 1.18cm? There was
significant reduction in induration also.

Table 5 shows significant difference in pain when
compared between day 0 & day 28. All the 17
subjects were with pain on the initial visit and all of
them were free from pain on day 28. p value
obtained using pearson’s chi square test was highly
significant (<0.0001). So in our study combined
treatment with oral Clarythromycin and injectable
Amikacin significantly reduced all the four
parameters swelling, erythema, induration and pain
at the port site atypical mycobacterial infection.

In our study only 2 of the 17 subjects developed
any adverse reaction towards combined antibiotic
therapy.

Table 6 clearly shows only 2 subjects developed
nausea and vomiting to this antibiotic regimen
during study period.

A study done by Sethi et al in 2011 showed
Mycobacterium flavescens as one of the common
organisms for port site infection and this particular
organism was sensitive to combined treatment with
Amikacin and Ofloxacin but showed resistance
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without any clinical improvement when initiated
with Ist line antitubercular agents for 1 month.
However organism also showed sensitivity to
Ethambutol, Clarithromycin and Kanamycin [7].

American Thoracic  Society Documents in
September, 2006 proposed combined therapy with
Clarithromycin 1000mg, Rifabutin 600mg, and
Ethambutol 25mg/kg for the treatment of
Mycobacterium avium intercellularae induced
pulmonary infection [8].

Canadian Tuberculosis Standards in its 7th edition,
2014  proposed combined therapy  with
Clarithromycin with Amikacin/
(Rifamicin+Ethambutol)/ Doxycycline for the
treatment of Mycobacterium marinum and
fortuitum [9].

Another sensitivity study done by Duarte et al in
2009 among 74 patients infected by M. massilense
were sensitive to Amikacin and Clarithromycin but
resistant to  Ciprofloxacin, Cefoxitin and
Doxycycline [10]

Standard treatment of atypical mycobacteria
commonly encountered in port site infections
consists of aminoglycosides like amikacin,
clarithromycin, and  fluoroquinolones  like
ciprofloxacin. [3] A small number of case reports
were published where different combination of
antibiotics were used.

Study done in Kolkata by Chaudhuri et al showed
Mycobacterium chelonae and Mycobacterium
fortuitum as the most common organisms for port
site infections and these organisms were sensitive
to combine therapy with Clarithromycin and
Ciprofloxacin for 28 days and resistant nodules
showed complete resolution with intralesional
injection of amikacin [11]. Another Indian study
used combination of Clarithromycin, Ciprofloxacin
and Amikacin to treat atypical mycobacterial
infections in port sites [14].

One case report by Rajni et al depicted
Mycobacterium chelonae was completely sensitive
to Clarithromycin 500 BD and Doxycycline 100
mg OD for 4weeks [15].

Limitation:

The strength of our study is excellent compliance.
But this study has a few limitations like very small
sample size (N=17) .Another important limitation
is small study period which itself had limited the
number of subjects.

Conclusion

This observational study assessed the response of
treatment with combined antibiotic therapy with
oral Clarithromycin and injectable Amikacin in
subjects with documented atypical mycobacterial
infections at port sites after laparoscopic
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cholecystectomy. The results suggest that this
combined antibiotic therapy for 28 days has
significantly reduced pain, swelling, induration and
erythema at the port sites. Additionally no
significant treatment emergent adverse effects were
encountered in the study period.

However, study with more sample size and for
longer duration will provide more evidence to
substantiate the effectiveness of this combined
antibiotic regimen in cases of atypical
mycobacterial infection at port sites after
laparoscopic cholecystectomy.

Summary

Laparoscopic cholecystectomy has become the
gold standard procedure in gall bladder diseases
except a few. However with the increase of
laparoscopic procedures, port site infections are
growing explosively as post-surgical complication.
Atypical mycobacteria have been evident to be
common organisms in such cases. Mycobacterium
chelonae, Mycobacterium fortuitum,
Mycobacetrium abscessus are a few to name
among the atypical group shown to be evident in
port site infections.

First line antitubercular agents are not very
effective in treatment of atypical mycobacterial
infections. Commonly used antimicrobials include
Amikacin, Clarithromycin, Ciprofloxacin,
Ofloxacin, Ethambutol and Rifampicin. However,
no universally accepted protocol of treatment is
available in such cases.

This study was conducted as outpatient setting of
Department of Surgery, Medical College of
Hospital. Patients with history of atypical
mycobacterial infection at port site after
laparoscopic cholecystectomy were included in this
study and all of the subjects were documented to be
AFB (+ ve) and CBNAAT (- ve) for evidence of
atypical mycobacterial infection.

Patients aged <18 years or >65 years of age,
pregnant and lactating mothers, patients with
history of renal or hepatic dysfunction, patients
with past history of Koch’s infection and with
history of hospitalisation due to sepsis were
excluded from this study.

The study was conducted with prior approval from
institutional ethics committee and written informed
consent was taken from each subject prior to
enrolment. Subjects were screened for presence or
absence of pain on Day 0 and Day 28. Swelling,
Induration and erythema at the port site were
measured in cm? (length x breadth) on each visit
(Day 0, 7, 14, 21, 28).

Total 17 subjects were enrolled each of whom was
treated with oral Clarithromycin 500 mg twice
daily and Intramuscular Injection Amikacin 500 mg
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twice daily for consecutive 28 days of study period.
No subject was lost to follow up at the end of the
study.

The study shows that combined antibiotic regimen
has significantly reduced all the four parameters set
to assess the response of the treatment.

All the 17 subjects presented with pain on day O
and all were free from pain at the end of the study
with a highly significant p value (<0.0001).

Mean swelling was reduced significantly from Day
0 (4.88cm?) to Day 28 (1.24cm?). Mean induration
was significantly reduced from Day 0 (4.71cm?) to
Day 28 (1.53cm?). Mean erythema was also
reduced very significantly from Day 0 (4.35¢cm?) to
Day 28 (1.18cm?). Only 2 patients developed
treatment emergent adverse effects in this study.

Study suggests that combination therapy of oral
Clarithromycin and injectable Amikacin for 28
days has significantly reduced pain, swelling,
induration and erythema at port sites due to atypical
mycobacterial  infection  after  laparoscopic
cholecystectomy.
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