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Abstract
Background: Chronic surgical site infections (SSIs) caused by rapidly 
growing non-tuberculous mycobacteria (RGM) are increasingly recognized, 
yet their epidemiology and antimicrobial profiles remain poorly defined.

Objective: The study aimed to isolate, identify, and characterize rapidly 
growing RGM from patients with SSIs, and to determine their antimicrobial 
susceptibility profiles using both phenotypic and molecular techniques.

Methods: In this cross-sectional study at Green Life Medical College & 
Hospital, Dhaka, 149 patients who developed SSI following laparoscopic 
or open surgery were evaluated over one year. Clinical specimens (wound 
swab, pus, and tissue) underwent culture on standard media. Bacterial and 
mycobacterial isolates were identified by colony morphology, biochemical 
assays, and GeneXpert MTB/RIF (to exclude M. tuberculosis). RGM 
species were further characterized by urea hydrolysis, citrate utilization, and 
susceptibility to Ciprofloxacin and Polymyxin B. Antibiotic susceptibility 
was assessed by disc diffusion and broth microdilution.

Results: Patients’ ages ranged from 22 to 80 years (mean 51.0±16.74 years); 
54.36% were male. Most infections (67.79%) occurred following laparoscopic 
procedures, with symptoms typically onset at 2-5 weeks postoperatively. 
Of 149 samples, 84 (56.38%) yielded pathogens: non-tuberculous 
mycobacteria (17.45%) predominated, followed by Klebsiella spp. (15.44%), 
Staphylococcus aureus (10.06%) and Escherichia coli (7.38%). Among 26 
RGM isolates, Mycobacterium abscessus comprised 80.77% and M. fortuitum 
19.23%. Biochemically, all 26 were urea-positive and citrate-negative. Only 
19.23% showed susceptibility to both Ciprofloxacin and Polymyxin B by disc 
diffusion. The broth microdilution method revealed 100% sensitivity of both 
species to Amikacin; M. fortuitum was uniformly susceptible to Ciprofloxacin, 
Meropenem, Clarithromycin, Doxycycline, and Linezolid. Conversely, M. 
abscessus exhibited high resistance to Ciprofloxacin (85.71%), Meropenem 
(100%), and Doxycycline (61.90%), while 61.90% remained susceptible 
to Clarithromycin and 76.19% to Linezolid. Both species were resistant to 
Trimethoprim-Sulfamethoxazole.

Conclusions: RGM, particularly M. abscessus, are significant SSI pathogens 
with diverse resistance profiles. Species-level identification and tailored 
antimicrobial susceptibility testing are essential for effective management.
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Introduction
Non-tuberculous mycobacteria (NTM) are diverse acid-

fast organisms, with rapidly growing mycobacteria (RGM) 
forming mature colonies within seven days [1].  Modern 
molecular methods have replaced the traditional Runyon 
criteria for their identification and classification [2].  NTM, 
particularly rapidly growing species like Mycobacterium 
fortuitum and M. chelonae, are emerging opportunistic 
pathogens [3]. They are increasingly recognized as causes 
of hospital-acquired infections, including surgical site 
infections (SSIs), leading to prolonged hospital stays and 
challenging treatments [4,5]. These infections often present 
as non-healing wounds unresponsive to standard antibiotics, 
with sterile routine cultures, warranting suspicion of NTM 
[6-8]. RGM commonly causes skin, soft tissue, bloodstream, 
pulmonary, and prosthetic joint infections, particularly in 
immunosuppressed individuals or those with disrupted 
barriers [9,10]. With rising immunosuppression, managing 
these infections has become increasingly important [11]. RGM 
infections can mimic tuberculosis but generally cause less 
severe disease [12]. Definitive diagnosis relies on culture and 
DNA sequencing, since these organisms often fail to respond 
to standard anti-tubercular regimens [13,14]. Enhanced 
detection through improved culture methods, histopathology, 
and molecular sequencing has driven increased reporting of 
NTM infections [15,16]. 

Surgical site infections (SSIs) are a major cause of 
hospital-acquired infections, accounting for about 20% of 
cases [17]. Their occurrence depends on factors like the 
type of surgery (clean to dirty), the patient’s immune status, 
presence of foreign bodies or prostheses, and fluctuations 
in core body temperature [18]. SSIs significantly increase 
patient readmissions, hospital stays, costs, and mortality 
[19]. Patients with SSIs have doubled the mortality risk, are 
60% more likely to require intensive care, and face five times 
higher readmission rates [17,20]. While the main causative 
organisms have remained relatively stable over the past 10-15 
years, there has been a rise in reports of rare pathogens such 
as NTM, contributing to changing infection patterns [21,22]. 

Minimally invasive laparoscopic surgery is widely preferred 
for its benefits, including less pain and quicker recovery 
[7,23]. However, port-site infections caused by NTM, though 
rare, are increasingly reported and can lead to significant 
morbidity and prolonged hospitalization. This rise is linked 
to NTM contamination from hospital water systems, biofilm 
formation, disinfectant resistance, and lapses in infection 
control [24,25].

Although South Asia is recognized as a region where 
both tuberculosis and nontuberculous mycobacteria (NTM) 
are endemic [26], most data on the different NTM bacterial 
species come from India, with only limited information 

available from neighboring countries. In Bangladesh, NTM 
were first detected in sputum samples in 2010 [27] and later 
identified in various clinical specimens between 2013 and 
2015 [28]. Subsequent epidemiological investigations into 
surgical site infections (SSIs) showed that NTM occurrences 
were relatively rare [29], though some cases confirmed 
NTM as causative agents of SSIs [30]. Studies have also 
reported the presence of rapidly growing mycobacteria 
from extrapulmonary infections in Bangladesh, identified 
using PCR-restriction fragment length polymorphism (PCR-
RFLP) [31]. However, since these studies did not use gene 
sequencing for precise bacterial species identification, the 
specific NTM species involved and their clinical roles remain 
uncertain. This study, therefore, sought to isolate, identify, 
and phenotypically and genotypically characterize rapidly 
growing NTM from SSI cases in a tertiary care hospital and 
to define their antimicrobial susceptibility patterns.

Materials and Methods
Study design and settings 

This cross-sectional observational study was conducted 
over a period of one year, from July 2022 to June 2023, at 
the Department of Microbiology in collaboration with the 
Department of Surgery at Green Life Medical College & 
Hospital, located in Dhaka 1205, Bangladesh. 

Study sample criteria
A total of 149 clinical samples, including swabs, pus, and 

tissue specimens, were collected from patients with chronic 
SSI admitted to the hospital. 

Inclusion criteria
1. Patients with surgical wounds that remained unhealed for

two weeks.

2. Individuals displaying lesions that were clinically
suspected to be tuberculosis.

3. Cases where surgical site infection (SSI) lesions failed to
improve despite standard treatment with antibiotics, anti-
tuberculosis medications, or antifungal agents, regardless
of age or sex.

Exclusion criteria
1. Those with acute postoperative wound infections lasting

less than two weeks.

2. Individuals who declined to participate in the study.

Sample Collection: Samples were obtained aseptically.
Sterile cotton swabs were used to collect material from the 
deepest part of the wound after cleaning with normal saline. 
If the wound surface was dry, the swab was first moistened 
with sterile saline. Pus was aspirated from drainage tubes or 
deep abscesses and transferred into sterile containers. Before 
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collecting tissue samples, wounds were thoroughly cleansed 
and debrided using sterile non-bacteriostatic saline and 
antiseptic (70 % alcohol or chlorhexidine) to expose viable 
tissue. Biopsy was performed at the advancing margin or base 
of the wound using sterile instruments, avoiding necrotic or 
superficial tissue. Biopsy specimens were placed into sterile 
containers with minimal sterile saline. 

Data Collection: Patient information, including age, 
sex, medical history, clinical observations, and laboratory 
findings, was systematically collected using a structured 
questionnaire and recorded on a dedicated data sheet.

Laboratory Procedures
Detection of RGM

All specimens underwent Gram and Ziehl-Neelsen (ZN) 
staining. Cultures were set up on Blood Agar, MacConkey 
Agar, and Lowenstein-Jensen (LJ) media and incubated at 
37ºC aerobically up to 7 days. Typical bright red colored 
acid-fast bacilli (AFB), which were shorter, less curved, and 
not beaded on ZN stain, and rapid growth (≤7 days) with 
small (1-2mm), white to slightly yellowish in color, dry or 
smooth glistening pigmented or non-pigmented colonies on 
LJ and Blood Agar media indicated rapidly growing NTM. 
GeneXpert MTB/RIF assay excluded M. tuberculosis. 
Species of RGM were further characterized phenotypically 
(biochemical assays and antibiotic susceptibility) and 
genotypically (whole-genome sequencing). Ciprofloxacin 
and Polymyxin B susceptible RGM were interpreted as 
M. fortuitum, and resistant RGM were interpreted as M.
abscessus [32,33].

Antimicrobial susceptibility testing
Broth microdilution (CLSI M24-A2): Minimum 

inhibitory concentrations (MICs) for Amikacin, Ciprofloxacin, 
Meropenem, Clarithromycin, Doxycycline, Linezolid, and 
Trimethoprim-Sulfamethoxazole were determined in cation-
adjusted Mueller–Hinton broth, with Neotetrazolium chloride 
dye to enhance endpoint reading [34].

Disc diffusion: Kirby-Bauer method on Mueller-Hinton 
agar for comparative screening. The antibiotic discs used 
in this study were Amikacin (30µg), Ciprofloxacin (5 µg), 
Meropenem (10 µg), Doxycycline (30 µg), Clarithromycin (15 
µg), Linezolid (30 µg), and Trimethoprim-Sulfamethoxazole 
(25 µg), and Polymyxin B (300 µg) obtained from Oxoid, UK.

Genotypic analysis
The RGM isolates were sequenced with Illumina next-

generation sequencing (NGS) technology [35]. DNA was 
extracted (Maxwell RSC), quantified, and prepared for 
Illumina MiniSeq sequencing. Reads were quality-checked 
(FastQC), trimmed (fastp), assembled (Unicycler), and 
species-typed (rbMLST). All RGM isolates were preserved 

at –20 °C in trypticase soy broth with 15% glycerol for future 
studies.

Data analysis
Demographic and laboratory data were entered and 

analyzed using IBM SPSS Version 26 (New York, USA). 
Descriptive statistics were presented as frequencies 
(percentages) for categorical data and means (±SD) for 
continuous data. 

Ethical statement
Participation was voluntary, with confidentiality ensured 

through individual code numbers. Informed consent was 
obtained after the study's objectives and potential outcomes 
were explained. The research adhered to the 2013 revised 
Declaration of Helsinki and its amendments, or comparable 
ethical standards. Ethical approval was obtained from the 
local Ethical Review Committee.

Results
A total of 149 patients with a history of laparoscopic or 

open surgical procedures presented with chronic surgical site 
infections characterized by pus discharge, localized pain, and, 
in some cases, low-grade fever and granulomatous swelling 
at the scar site. The age of the patients ranged from 22 to 
80 years, with a mean age of 51.0 ± 16.74 years, indicating 
that middle-aged and elderly individuals were commonly 
affected. Males constituted a slightly higher proportion 
(54.36%) compared to females (45.63%). The majority 
of infections (67.79%) followed laparoscopic procedures, 
while the remaining 32.21% occurred after open surgeries. 
The onset of symptoms typically occurred between 2 to 5 
weeks post-surgery, with the highest proportion (34.22%) 
developing signs of infection by the third week. Only a 
small number of patients (2.01%) presented as late as eight 
weeks postoperatively. Figure 1 illustrates the distribution 
of sample types collected from patients with SSI. Wound 
swab samples were the most commonly received, accounting 
for 61.74% of the total, indicating their routine use in SSI 
diagnosis. Pus samples comprised 32.21%, reflecting cases 
with evident purulent discharge, while tissue samples were 
the least common (6.04%), typically collected during surgical 
debridement or biopsy.

Table 2 presents the distribution of organisms isolated 
from SSI cases. Out of 149 samples, 84 (56.38%) showed 
growth of microorganisms. NTM were the most frequently 
isolated pathogen, accounting for 17.45% of all cases, 
highlighting their emerging role in chronic SSI. Klebsiella spp. 
was the second most common organism (15.44%), followed 
by Staphylococcus aureus (10.06%) and Escherichia coli 
(7.38%), indicating the presence of both gram-positive and 
gram-negative pathogens. Less frequently isolated organisms 
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included other Enterobacteriaceae (Citrobacter, Enterobacter 
spp.) and Mycobacterium tuberculosis (2.01% each), while 
Enterococcus faecalis, Acinetobacter spp., and Nocardia spp. 
were identified in only 0.67% of cases each.

Figure 2 demonstrates that all non-tuberculous 
mycobacterial isolates from the surgical site infections were 
RGM. Among these, Mycobacterium abscessus was the 
predominant species, comprising 80.77% of RGM isolates, 
while M. fortuitum accounted for the remaining 19.23%.

Table 3 summarizes the phenotypic identification of 
RGM isolates based on biochemical tests and antibiotic 
susceptibility patterns using disc diffusion. All 26 isolates 
tested were negative for citrate utilization and positive 
for urea hydrolysis, consistent with characteristics of M. 
fortuitum or M. abscessus. Antibiotic susceptibility testing 
revealed that only 19.23% of the isolates were sensitive to 
both Ciprofloxacin and Polymyxin B, showing clear zones 
of inhibition, while the majority (80.77%) were resistant, 
exhibiting no inhibition zones.

Baseline 
parameters Categories Frequency (n) Percent (%)

Age (years)
Range 22-80

Mean±SD 51.0±16.74

Gender
Male 81 54.36

Female 68 45.63

Type of surgery
Laparoscopic 101 67.79

Open 48 32.21

Duration of onset 
of infection 2 weeks 32 21.47

3 weeks 51 34.22

4 weeks 39 26.17

5 weeks 24 16.11

8 weeks 3 2.01

Table 1: Baseline parameters of the RGM infected patients with 
SSI (n=149)

92 (61.74%)

48 (32.21%)

9 (6.04%)

Wound swab Pus Tissue

Figure 1: Distribution of samples received from patients with SSI 
(n=149)

Organism Frequency 
(n)

Percent 
(%)

Staphylococcus aureus 15 10.06

Escherichia coli 11 7.38

Klebsiella spp. 23 15.44

Non-tuberculous mycobacteria 26 17.45
Other Enterobacteriaceae (Citrobacter, 
Enterobacter) 3 2.01

Enterococcus faecalis 1 0.67

Acinetobacter spp. 1 0.67

Nocardia spp. 1 0.67

Mycobacterium tuberculosis 3 2.01

Table 2: Presence of various organisms isolated from SSI (n=84)

80.77%

19.23%

M. abscessus M. fortuitum

Figure 2: Species distribution of NTM isolates (n=26)

The species of RGM: M. fortuitum and M. abscessus, 
were further confirmed by whole-genome sequencing.

Table 4 shows antibiogram results of RGM by MIC broth 
microdilution and disc diffusion method on Muller-Hinton 
Agar. In the disc diffusion method, Amikacin produced 14.3 
± 2.46 mm mean zone of inhibition in case of M. abscessus 
and 19.5 ± 1.91 mm in case of M. fortuitum isolates, when 
all of them showed susceptibility to Amikacin by broth 
microdilution. All of the Ciprofloxacin-sensitive isolates of 
M. fortuitum produced a mean zone of 19.6 ± 2.25 mm by the
disc diffusion method. No zone of inhibition was produced
by Ciprofloxacin and Meropenem discs in all cases of the
M. abscessus isolates. The mean zone diameter produced by
all 5 Meropenem-sensitive M. fortuitum isolates by the disc
diffusion method was 15 ± 2.12 mm. Mean zone of inhibition
around Clarithromycin for M. fortuitum and M. abscessus
were 23.80 ± 1.2 mm and 21.65 ± 3.35 mm, respectively.
Doxycycline-resistant M. abscessus isolates produced 6.25 ±
1.50 mm, and Doxycycline-sensitive M. fortuitum isolates,
19.25 ± 1.3 mm mean zone diameter. Linezolid was sensitive
to M. fortuitum isolates, and M. abscessus isolates produced
20 mm and 13.6 ± 3.02 mm zones of inhibition, respectively.
No M. fortuitum isolates and M. abscessus isolates produced
any zone of inhibition in the disc diffusion method in the case
of Trimethoprim-Sulfamethoxazole, as in accordance with
their MIC value, showing resistance.
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Discussion
In this study, patients ranged in age from 22 to 80 years, 

with an overall mean age of 51.0 ± 16.74 years, indicating 
a predominance of middle-aged and older adults. The slight 
male predominance (54.36% male vs 45.63% female) aligns 
with broader data suggesting gender-related differences in 
surgical site infection susceptibilities. Notably, two-thirds 
of infections (67.79%) occurred following laparoscopic 
procedures, compared to 32.21% after open surgeries. 

This finding is particularly striking given the established 
advantages of minimally invasive approaches, which 
typically reduce surgical site infections (SSIs) through 
smaller incisions, faster recovery, and lower inflammatory 
response. The prevalence of infections post-laparoscopy may 
indicate gaps in sterilization techniques specific to minimally 
invasive instrumentation, which—despite their benefits—can 
harbour pathogens if not meticulously cleaned. The timing 
of symptom onset further underscores diagnostic challenges: 
symptoms manifested between 2 to 5 weeks post-operation, 

Antibiotic

M. abscessus (n=21) M. fortuitum (n=5)

MIC Zone of inhibition MIC Zone of inhibition

Result No. Mean diameter in mm ± SD Result No. Mean diameter in mm ± SD

No Yes No Yes

Amikacin

(S) 21 (S) 5

(I) 0 14.3±2.46 (I) 0 19.5±1.91

(R) 0 (R) 0

Ciprofloxacin

(S) 0

No zone

(S) 5

(I) 3 (I) 0

(R) 18 (R) 0 19.6±2.25

Meropenem

(S) 0 (S) 5

(I) 0 No zone (I) 0

(R) 21 (R) 0 15±2.12

Clarithromycin

(S) 13 (S) 5

(I) 0 21.65±3.35 (I) 0 23.80±1.2

(R) 8 (R) 0

Doxycycline

(S) 5 (S) 5

(I) 3 6.25±1.50 (I) 0 19.25±1.3

(R) 13 (R) 0

Linezolid

(S) 16 (S) 5

(I) 5 13.6±3.02 (I) 0 20±0

(R) 0 (R) 0

Trimethoprim- 
Sulfamethoxazole

(S) 0
No zone

(S) 0
No zone

(R) 21 (R) 5

S=Sensitive, I=Intermediate, R=Resistant

Table 4: Antibiogram results of RGM by MIC broth microdilution and disk diffusion method (n=26)

Biochemical tests

Interpretation

Antibiotic disc diffusion

Interpretation (n=26) test (n=26)

Citrate utilization Urea hydrolysis Ciprofloxacin Polymyxin B

Negative (100%) Positive (100%)

M. fortuitum
Sensitive (19.23%) Sensitive (19.23%) M. fortuitum

       or
M. abscessus

Resistant (80.77%) Resistant (80.77%)

M. chelonae

or

M. abscessus

Table 3: RGM species identification by biochemical tests and antibiotic (Ciprofloxacin and Polymyxin B) sensitivity pattern
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most commonly in the third week (34.22%). Moreover, a 
small subset (2.01%) experienced onset as late as eight weeks 
post-operatively. This temporal pattern, consistent with other 
reports of rapidly growing mycobacteria (RGM) infections, 
which often present insidiously weeks to months after surgery, 
highlights the need for heightened clinical vigilance during 
this window, particularly when conventional antimicrobial 
therapies and routine cultures fail to yield results [13,36].

In this study, the distribution of specimen types collected 
from patients with surgical site infections (SSI) showed a 
clear preference for minimally invasive methods. Wound 
swabs constituted the majority, accounting for approximately 
61.74% of all specimens, underscoring their role as the 
standard initial diagnostic tool in routine clinical practice. Pus 
samples were the second most frequent (32.21%), reflecting 
instances of overt purulent discharge requiring more targeted 
sampling. In contrast, tissue specimens were notably scarce, 
comprising only around 6.04%, and were generally reserved 
for situations involving surgical debridement or biopsy, where 
deeper tissue evaluation was clinically indicated. This pattern 
of specimen procurement highlights a pragmatic bias towards 
less invasive collection techniques in SSI diagnostics, while 
acknowledging the occasional necessity for deeper, more 
definitive sampling [9, 20]. Among all surgical site infection 
(SSI) specimens, 84 samples (56.38%) yielded bacterial 
pathogens. Notably, nontuberculous mycobacteria (NTM) 
were the most frequently isolated organisms, accounting for 
17.45% of culture-positive cases, underscoring their growing 
significance in chronic SSI presentations. Among the 
conventional bacterial pathogens, Klebsiella spp. were the 
second most common (15.44%), followed by Staphylococcus 
aureus (10.06%) and Escherichia coli (7.38%), reflecting 
the diverse involvement of both Gram-positive and Gram-
negative species.

Less frequently recovered organisms included other 
Enterobacteriaceae (e.g., Citrobacter, Enterobacter) and 
Mycobacterium tuberculosis, each detected in 2.01% of 
cases. Enterococcus faecalis, Acinetobacter spp., and 
Nocardia spp. were rare, each representing only 0.67% of 
isolates. These findings indicate a diverse microbiological 
profile in SSIs, with a significant proportion attributed to 
atypical organisms such as NTM, which was also observed 
in these studies [21,36-38]. Importantly, all NTM isolates 
in this series were rapidly growing mycobacteria (RGM). 
Of these, Mycobacterium abscessus dominated, constituting 
80.77% of RGM isolates, while M. fortuitum made up the 
remaining 19.23%. This overwhelmingly high prevalence 
of M. abscessus has substantial clinical implications: it is 
increasingly recognized for intrinsic resistance to multiple 
antimicrobial agents and frequently requires more aggressive, 
tailored antimicrobial therapy compared to other RGM species 

[25,39]. In particular, M. abscessus has been implicated in 
healthcare-associated outbreaks, notably due to its resilience 
in hospital environments, resistance to common disinfectants, 
and capacity to form biofilms on medical equipment—factors 
that complicate eradication. Conversely, M. fortuitum, while 
less frequent, is still a significant pathogen in post-procedural 
SSIs with a relatively broader antimicrobial susceptibility 
profile, often including macrolides, fluoroquinolones, 
tetracyclines, and carbapenems.

The phenotypic identification of RGM isolates was 
performed using biochemical tests and disc diffusion-based 
antibiotic susceptibility testing. All 26 isolates demonstrated 
negative citrate utilization and positive urea hydrolysis, 
consistent with traits of M. fortuitum or M. abscessus. In 
antibiotic susceptibility testing, only 19.23% of isolates 
showed sensitivity to both Ciprofloxacin and Polymyxin 
B, indicated by clear zones of inhibition. In contrast, the 
majority (80.77%) were resistant, showing no inhibition 
zones around either antibiotic disc. This suggests significant 
antimicrobial resistance among the isolated RGM species, 
particularly M. chelonae or M. abscessus, emphasizing the 
need for careful antibiotic selection in managing infections 
caused by these organisms [40-42]. The antimicrobial 
susceptibility profiles of Mycobacterium abscessus (n=21) 
and Mycobacterium fortuitum (n=5) were assessed using 
both the broth microdilution and disc diffusion methods. 
In the broth microdilution method, all isolates of both 
species were fully sensitive (100%) to Amikacin. M. 
fortuitum demonstrated uniform sensitivity to Ciprofloxacin, 
Meropenem, Clarithromycin, Doxycycline, and Linezolid. 
In contrast, M. abscessus exhibited high resistance rates of 
85.71% to Ciprofloxacin, 100% to Meropenem, and 61.90% 
to Doxycycline. Clarithromycin showed moderate efficacy 
against M. abscessus, with 61.90% of isolates being sensitive 
and 38.09% resistant. Linezolid was effective in 76.19% 
of M. abscessus isolates. Both species showed complete 
resistance to Trimethoprim-Sulfamethoxazole. These findings 
highlight the variable susceptibility profiles of RGM species, 
underscoring the importance of species-level identification 
and susceptibility testing for effective antimicrobial therapy 
[40,43-45].

In this study, amikacin produced a mean zone of 14.3 ± 
2.46 mm and 19.5 ± 1.91 mm in the disc diffusion method for 
M. abscessus and M. fortuitum, respectively, both of which
were susceptible by broth microdilution. For M. abscessus,
ciprofloxacin and meropenem failed to produce any zones,
whereas M. fortuitum sensitive isolates showed mean
zones of approximately 19.6 mm and 15 mm, respectively.
Clarithromycin produced comparably large zones in both
species: 23.8 ± 1.2 mm (M. fortuitum) and 21.65 ± 3.35 mm
(M. abscessus). Doxycycline-sensitive M. fortuitum gave a
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mean zone of 19.25 ± 1.3 mm, while resistant M. abscessus 
showed a minimal zone (6.25 ± 1.50 mm). Linezolid produced 
a 20 mm zone in M. fortuitum, but only 13.6 ± 3.02 mm in 
M. abscessus. None of the isolates displayed inhibition with
trimethoprim–sulfamethoxazole, matching their resistance
profiles by the broth microdilution method. The evolving
microbiological landscape of chronic SSIs, with a notable
emergence of RGM, particularly Mycobacterium abscessus,
as significant pathogens. The observed high levels of
antimicrobial resistance among RGM isolates highlight the
limitations of empirical therapy and emphasize the critical
need for species-level identification and individualized
susceptibility testing. These findings call for heightened
clinical awareness, improved diagnostic strategies, and
robust infection control practices to manage and prevent
these challenging infections effectively.

Conclusion
This study highlights the significant role of RGM, 

particularly Mycobacterium abscessus, in chronic SSI, 
especially following laparoscopic procedures. The infections 
commonly presented within 2 to 5 weeks postoperatively 
and were frequently associated with high antimicrobial 
resistance, notably among M. abscessus isolates. The 
diverse microbiological spectrum observed emphasizes 
the importance of accurate identification and susceptibility 
testing to guide appropriate therapy. 

Recommendations
Early suspicion of RGM should be considered in 

persistent SSIs, particularly when standard antibiotics fail. 
Incorporating both phenotypic and molecular diagnostic 
tools can improve detection and species-level identification. 
Routine antimicrobial susceptibility testing should be 
performed to guide targeted therapy, with Amikacin and 
Linezolid showing promise against resistant strains. 

Limitations
This study was limited by its single-center design and 

relatively small sample size, which may not represent 
broader epidemiological patterns. Future multicenter studies 
with larger cohorts and expanded molecular analysis are 
recommended to validate and generalize these findings.
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