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Abstract

Introduction: This report details surgical site infections (SSIs) due to Methicillin resistant staphylococcus aureus. SSIs was observed among patients
undergoing Total abdominal hysterectomy procedures performed in between 15 days of time frame.

Aim: The investigation aimed to identify the source of the SSI, contributing factors, and implement control measures to prevent further infections.

Materials and Methods: A case was defined as any patient who underwent the specified surgery during the designated timeframe and developed an SSI
within 30 days of the procedure, as defined by the Centres for Disease Control and Prevention criteria. Medical records were reviewed to identify patients
meeting the case definition. Demographic information, surgical details, laboratory results, and infection control practices were collected for each case. Swab
samples were collected from the operating room environment, including surgical equipment, surfaces, and air. Clinical and environmental samples were
analysed in the hospital laboratory to identify the causative organisms.

Results: A total of 5 patients were identified as meeting the case definition for SSI in between 15 days. Microbiologically MRSA isolated from all five patients.
Nasal and hand swabs collected from healthcare workers of obstetrics & gynaecology unit and surgical service department of OT to detect MRSA. Among the
25 health care workers, 14 (56%) were MRSA carrier (6 hand carrier (24%) and 8 (32%) nasal carrier).

Conclusion: The investigation findings were used to propose specific control measures to prevent future outbreaks and improve patient safety.
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responsible for SSls, S. aureus remains the most frequently
) ) identified.>® Around 25% of the general adult population
According to the CDC’s, around 1,10,800 SSIs were linked  natyrally carries S. aureus in their nasal passages, and
to inpatient surgeries in 2015.* In 2022, HAI revealed a 4%  preoperative carriers face a higher likelihood of developing
increase in the standardized infection ratio (SIR) for surgical  ggis as they are often infected by their own bacterial
site infections (SSIs) across all NHSN operative procedures strains.”® This bacterium is commonly found on the skin and
in comparison to the previous year.? SSls generally result  \yithin the nasal mucosa. Additionally, nasal and hand
from microorganisms, either external (exogenous) or internal carriage are closely linked, with hands serving as a primary
(endogenous) that invade the surgical wound during or after  means of bacterial transmission from the anterior nares (nose-
the procedure. If the infection occurs during the operation, it picking area) to other surfaces.* Healthcare workers
is classified as a primary infection, whereas infections  (Hcws) who are asymptomatic nasal carriers of S. aureus are
developing post-surgery are considered secondary.® Primary 4t an increased risk of subsequent infection and are also
SSls are typically more severe and tend to emerge within 5 to believed to play a key role in the spread of MRSA.%10 We
7 days following the surgery.* Among the various pathogens  recently uncovered a concerning trend: a cluster of patients
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undergoing total abdominal hysterectomy developed serious
MRSA infections. Our investigation aimed to pinpoint the
source of these infections and take steps to protect future
patients.

2. Materials and Methods

2.1. Case identification

This report details of surgical site infections (SSIs) that
occurred at tertiary care hospital. Five patients developed
SSIs following surgery, with four undergoing total abdominal

Table 1: Chronological Events during SSI among the patients.

hysterectomy (TAH) and one undergoing surgery for a
haemorrhagic ovarian cyst. All patients were between 28 and
42 years old. A consistent sequence of events was observed
in all five cases: Initial dressing check (post-surgery)
revealed healthy wounds. Second dressing check identified
serous discharge and purulent pus, indicating infection. All
cases met the criteria for SSls.

Following were the chronological Events: (Table 1)

Case No. Event Day Description

Patient 1 Surgery 1 Total Abdominal hysterectomy
First Dressing Check 3 Serous discharge present, No bleeding on margins
Second Dressing Check 6 Purulent Pus Discharge
Diagnosis 3 SSI Confirmed

Patient 2 Surgery 1 Total Abdominal hysterectomy
First Dressing Check 3 Wound Healthy
Second Dressing Check 6 Purulent discharge
Diagnosis 6 SSI Confirmed

Patient 3 Surgery 1 Total Abdominal Hysterectomy
First Dressing Check 3 Wound Healthy
Second Day Dressing 6 Purulent discharge
Diagnosis 6 SSI Confirmed

Patient 4 Surgery 1 Total Abdominal hysterectomy
First Dressing Check 3 Wound Healthy
Second Day Dressing 6 Purulent discharge, redness, pain
Diagnosis 6 SSI Confirmed

Patient 5 Surgery 1 Total abdominal hysterectomy
First Dressing Check 3 Wound Healthy
Second Day Dressing 6 Purulent discharge, redness, pain
Diagnosis 6 SSI confirmed

Table 2: MRSA carriers among different types of HCWs.

Department Profession Total MRSA hand MRSA Nose
Carrier (%) carrier (%)
Obstetrics and Doctor 5 2 (40) 1 (20)
Gynaecology Nurse 4 2 (50) 0 (0)
Attendant 3 0(0) 1(33.3)
Total 12 4 (33.3) 2 (16.6)
Surgical service OT Technician 10 2 (20) 5 (50)
department Housekeeping Staff 3 0 (0%) 1(33.3)
Total 13 2(15.3) 6 (46.1)
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2.2. Control measures

A meeting was held to address the surgical site infection
(SSI) outbreak. As a precautionary measure, the unit was
temporarily closed to new admissions, and all elective
surgeries were suspended. To assess the extent of the issue,
comprehensive screening was conducted for all current
inpatients and staff, including nasal, hand, and wound swabs.
Additionally, the patient ward underwent thorough
disinfection and cleaning to mitigate the risk of further
contamination. During the meeting, specific concerns were
raised regarding a nursing staff member working in the ward
who had an existing skin condition, prompting further
investigation into their potential role in bacterial
transmission.

2.3. Investigation

A cross-sectional study was performed to conduct a thorough
investigation to identify the source of the surgical site
infections. This may include: Reviewing surgical procedures
and protocols for TAH and ovarian cyst surgery. Evaluating
practices for sterile technique in the operating room and
during dressing changes. Collecting cultures from patients,
surgical staff, and the environment to identify the causative
organism.

2.4. Laboratory methods

Environmental Surface Sampling: Environmental surface
samples were collected for every patient enrolled in the
research, operating room environment and surgical
equipment. Utilizing nylon-flocked swabs, each sampling
point, covering roughly 25 cm?, was swabbed using a
crosswise technique. Within each patient's room, four distinct
areas were targeted for sampling: area 1 (the handle on the
inside of the ward door, the bed's metal frame and adjustment
buttons), area 2 (the surfaces of overbed tables and the
curtains used to divide beds), area 3 (light operating
switches), and area 4 (toilet flush and faucet handles, as well
as both sides of the bathroom door handles). Samples were
also collected from patients and healthcare workers in the
obstetrics and gynaecology unit and the surgical service
department of the operating theater in a tertiary care hospital.
Sterile, non-absorbent cotton swabs were used to collect
samples from wounds, nasal cavities, and hands. For nasal
sampling, a swab was carefully inserted 2 to 3cm into the
anterior nares and rotated four times in both directions before
being smoothly removed. Hand swabs were collected by
swabbing the web spaces using a sterile cotton swab
moistened with brain heart infusion (BHI) broth. Similarly,
wound swabs were obtained by rotating a swab over the
wound surface after moistening it with sterile BHI broth. The
presumptive S. aureus colonies were confirmed by coagulase
production and mannitol fermentation. The cefoxitin disc
method was used to determine methicillin resistance for S.
aureus in accordance with the Clinical Laboratory Standards
Institute document M100-S20.1! Colonies that exhibited a

golden-yellow appearance on NA, consisted of Gram-
positive cocci in clusters, and tested positive for catalase and
coagulase were confirmed as S. aureus.

3. Results

During the outbreak investigation of surgical site infections
(SSIs) environmental, equipment and patient room sampling
was conducted. Swab samples were collected from various
surfaces within the operating room environment, including
walls, floors, and equipment surfaces. Additionally, swabs
were taken from surgical instruments that were utilized
during the procedures of the affected patients and patient
room. Analysis of the swab samples obtained from the
operating theatre environment and patient room revealed no
presence of Methicillin-Resistant Staphylococcus aureus.
Specifically, MRSA was not isolated from any of the sampled
surfaces or the surgical instruments processed and used
during the total abdominal hysterectomy procedures
associated with the identified cluster of SSls. In contrast to
the environmental and equipment findings, screening of the
surgical team involved in the procedures of the affected
patients identified carriage of MRSA in personnel.

3.1. Screening

Five inpatients were screened and all were found to carry
MRSA. Twenty-five healthcare workers were screened. Six
healthcare workers were identified as MRSA hand carriers,
all of whom had not adhered to the WHO handwashing
guidelines. Additionally, eight healthcare workers were
found to be nasal carriers of MRSA. Despite following proper
hand hygiene protocols, these individuals had a habit of nose-
picking, which may have contributed to bacterial
transmission. Table 2 shows majority of carrier were from
surgical service department of OT followed by Obstetrics and
Gynaecology Department. OT technicians had the highest
prevalence followed by doctors and nurses.

A total of eight individuals identified as S. aureus nasal
carriers underwent decolonization therapy using a 2%
mupirocin nasal ointment. The treatment achieved complete
success, with follow-up testing conducted one month later
showing no traces of S. aureus in any of the carriers.

4. Discussion

Although SSlIs are among the preventable causes of HAIs,
they continue to be a major global health concern.? Despite
advancements in surgical procedures and a deeper
understanding of wound infection mechanisms, managing
SSIs remains a challenge for healthcare professionals.
Patients with SSIs are further exposed to the hospital
environment, which is often rich in pathogenic
microorganisms, increasing the risk of additional infections.
The growing resistance to commonly used antimicrobials
only worsen the situation, making treatment increasingly
difficult.®®
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Studies indicate that approximately 80% of healthy
individuals worldwide carry Staphylococcus aureus on their
skin or in their nasal passages. If the skin barrier is
compromised during surgery, this bacterium can frequently
lead to skin and soft tissue infections.!* These factors
contribute to S. aureus being the most commonly identified
pathogen in SSis.

In this study, S. aureus emerged as the most frequently
identified Gram +ve bacterial isolate. Its significance in SSls
is heightened due to its major role in HAIs and the emergence
of MRSA strains. MR develops when the mecA gene is
acquired, leading to the production of a specialized penicillin-
binding protein called PBP2a. This protein has a low binding
affinity for B-lactam antibiotics, allowing the bacterium to
continue synthesizing its cell wall despite exposure to
penicillin’s including anti-staphylococcal variants as well as
carbapenems & cephalosporins.’®> As a result, treatment
options for MRSA infections are significantly limited.

SSils, the second most prevalent type of HAI can largely
be prevented by following stringent infection control
protocols. Effective prevention strategies include proper
hand hygiene, minimizing traffic in the operating room,
decolonization & screening of S. aureus carriers, and
ensuring the correct timing and selection of prophylactic
antibiotics.*®

5. Conclusion

Effective infection control measures are critical in preventing
surgical site infections (SSIs). Key strategies include active
surveillance, standardized checklists, monitoring
compliance, implementing screening and decolonization
protocols for Staphylococcus aureus, and maintaining strict
hand hygiene. To improve patient safety and surgical

outcomes, Indian hospital management must prioritize
regular  collaboration between surgical teams,
microbiologists, and infection control  specialists.

Strengthening this multidisciplinary approach will enhance
the quality of surgical care and reduce the burden of SSls.

6. Conflict of Interest
None.

7. Source of Funding

None.

References

1. Magill, SS, O'Leary, E, Janelle, SJ, et al. Changes in Prevalence of
Health Care-Associated Infection in U.S. Hospitals. N Engl J Med.
2018;379(18):1732-44.

2.

10.

11.

12.

13.

14.

15.

16.

CDC National and State Healthcare-Associated Infections Progress
Report, published November 2023, available from:
https://www.cdc.gov/hai/data/portal/progress-report.html.
Berrios-Torres SI, Umscheid CA, Bratzler DW, Leas B, Stone EC,
Kelz RR, et al. Centres for disease control and prevention guideline
for the prevention of surgical site infection. JAMA Surg.
2017;152(8):784-91.

Pradhan GB, Agrawal J. Comparative study of post-operative
wound infection following emergency lower segment caesarean
section with and without the topical use of fusidic acid. Nepal Med
Coll J. 2009;11(3):189-91.

Hidron Al, Edwards JR, Patel J, Teresa CH, Dawn MS, Daniel AP,
et al. NHSN annual update: antimicrobial-resistant pathogens
associated with health care associated infections: annual summary
of data reported to the National Healthcare Safety Network at the
Centres for Disease Control and Prevention, 2006-2007. Infect
Control Hosp Epidemiol. 2008;29(11):996-1011.

Anderson DJ, Sexton DJ, Kanafani ZA, Auten G, Kaye KS. Severe
surgical site infection in community hospitals: epidemiology, key
procedures, and the changing prevalence of methicillin-resistant
Staphylococcus  aureus. Infect Control Hosp  Epidemiol.
2007;28(9):1047-1053.

Halablab MA, Hijazi SM, Fawzi MA, Araj GF. Staphylococcus
aureus nasal carriage rate and associated risk factors in individuals
in the community. Epidemiol Infect. 2010;138(5):702—6.

Herwaldt LA. Staphylococcus aureus nasal carriage and surgical site
infections. Surgery. 2003;134(5 Suppl):S2-S9.

Albrich WC, Harbath S. Health-care workers: source, vector, or
victim of MRSA? Lancet Infect Dis. 2008;8:289-301.

Ray P, Gautam V, Singh R. Methicillin-resistant Staphylococcus
aureus (MRSA) in developing and developed countries:
implications and solutions. Reg Health Form.2011;15:74-82
Clinical and Laboratory Standards Institute. Performance standards
for antimicrobial susceptibility testing. In: Informational
supplement; CLSI document M100-S35. 34th ed. Wayne, PA: CLSL;
2024.

Spruce L. Back to basics: Preventing surgical site infections. AORN
J.2014;99(5):600-11.

Negi V, Pal S, Juyal D, Sharma MK, Sharma N. Bacteriological
profile of surgical site infections and their antibiogram: A study from
resource constrained rural setting of Uttarakhand state, India. J Clin
Diagn Res. 2015;9(10):17-20.

David MZ and Daum RS. Community-associated methicillin-
resistant Staphylococcus aureus: Epidemiology and clinical
consequences of an emerging epidemic. Clin Microbiol Rev.
2010;23(3):616-87.

Tsubakishita S, Kuwahara-Arai K, Sasaki T, Hiramatsu K. Origin
and molecular evolution of the determinant of methicillin resistance
in staphylococci. Antimicrob Agents Chemother.
2010;54(10):4352-9.

Bosco JA 3rd, Slover JD, Haas JP. Perioperative strategies for
decreasing infection: A comprehensive evidence -based approach. J
Bone Joint Surg Am. 2010;92(1):232-9.

Cite this article: Sharma V, Jain S, Sharma VL. Outbreak
investigation of surgical site infections caused by Methicillin
Resistant Staphylococcus aureus in patients undergoing total
abdominal hysterectomy at tertiary care center. IP Int J Med
Microbiol Trop Dis. 2025;11(2):142-145.



https://www.cdc.gov/hai/data/portal/progress-report.html
https://pubmed.ncbi.nlm.nih.gov/?term=Horan+TC&cauthor_id=18947320
https://pubmed.ncbi.nlm.nih.gov/?term=Sievert+DM&cauthor_id=18947320
https://pubmed.ncbi.nlm.nih.gov/?term=Pollock+DA&cauthor_id=18947320

