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Abstract

Objective: This study aimed to analyze the frequency of infection and its causative organisms, with
their antibiotic susceptibility pattern, in patients who underwent free flap reconstructive surgery for head
and neck cancers.

Methodology: This hospital record-based cross-sectional study was conducted at Aga Khan University
Hospital in Karachi, Pakistan, involving 92 patients who underwent free flap reconstruction between January
1, 2023, and December 31, 2023. Data, including demographic information, surgical specifics, and microbial
profiles, were collected from patient records, with a focus on postoperative wound infections after obtaining
approval. Data analysis was done using IBM SPSS Statistics for Windows, Version 23 (Released 2015; IBM
Corp., Armonk, New York, United States).

Results: Among 92 patients, 11 (11.9%) developed surgical site infections (SSIs). Male gender and age
between 41 and 60 years were significantly associated with the occurrence of SSIs (p < 0.001). There was no
significant relationship between age, American Society of Anesthesiologists (ASA) score, comorbidities, and
flap types. Gram-negative bacteria, particularly Pseudomonas aeruginosa, dominated isolates. Early-onset
SSIs were primarily associated with P. aeruginosa, whereas late-onset infections showed a broader spectrum
of Gram-negative pathogens, including Enterobacter and Klebsiella species, suggesting temporal variations
in microbial colonization. Multidrug-resistant organisms (MDROs) were identified in 66.6% of Gram-
negative and all Gram-positive isolates, with extended drug resistance (XDRO) observed in select Gram-
negative cases. P. aeruginosa was the most common Gram-negative isolate, while Staphylococcus aureus
predominated among Gram-positive bacteria.

Conclusion: SSI was noted in 11.9% of the free flap population. Tailored antibiotic prophylaxis is crucial due
to significant antimicrobial resistance in Gram-negative bacteria like P. aeruginosa and Enterobacter.
Vigilant postoperative monitoring is essential given consistent pathogenic profiles in early- and late-onset
infections, urging careful antibiotic stewardship in managing these infections effectively.

Categories: Plastic Surgery, Preventive Medicine, Infectious Disease
Keywords: antimicrobial resistance, bacterial profile, free flap: oral cancer, reconstructive surgery, surgical site
infection(ssi)

Introduction

At 600,000 to 700,000 new cases reported globally each year, head and neck cancer ranks sixth globally in
terms of cancer incidence [1,2]. The incidence of oral cancer has increased in both lower-middle-income
(LMIC) and developed countries [3], and the overall incidence of head and neck cancer is expected to
increase by 30% per year by 2030 [1,2]. Most of these cancers are squamous cell carcinomas (SCCs), which
have a poor prognosis (around 50%) because of a higher chance of recurrence [4].

With a success rate of more than 95%, free-flap reconstruction is regarded as the gold standard of care for
head and neck reconstruction, following complete resection [5]. Since most head and neck procedures
damage the gastrointestinal tract while maintaining sterility, they are known to be clean-contaminated
surgeries because they introduce oral flora and secretions from the oral cavity, increasing the risk of
infection at the surgical site [6].

Surgical site infections (SSIs), reported in up to 10-45% of cases despite antibiotic prophylaxis, can lead to
damage to the vascular supply of the area, resulting in free-flap failure. SSIs often precede and contribute to
the development of oro-cutaneous fistulae (OCF), leading to an extended hospital stay, unexpected return
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to the operating room, need for additional surgery, and significant patient morbidity, including impaired
oral intake, prolonged wound care, and reduced quality of life [5,6].

Most head and neck SSIs are caused by multi-microbial infections; however, others are caused by single
Gram-negative bacteria such as Pseudomonas aeruginosa [7]. Effective use of antibiotic prophylaxis could
dramatically lower SSI rates, as the incidence of SSI without prophylaxis has been reported to be as high as
87% [8].

In the past, the length of surgical prophylaxis was determined at the surgeon's discretion rather than being
standardized or supported by evidence. Newer research, however, indicates that most infections may be
avoided with a brief parenteral antibiotic course that lasts up to 24 hours postoperatively and begins with a
single perioperative dosage [5].

Despite being one of the leading causes of free-flap failure, there is a lack of international and national
guidelines for the dosage and duration of antibiotics to be administered in oral cancer cases requiring flap
reconstruction. This cross-sectional study was carried out at a tertiary care facility in Karachi in order to
ascertain the susceptibility profiles of the causative organisms in patients undergoing surgery for oral
cancer, as well as the frequency of SSIs among patients undergoing free flap reconstruction following head
and neck cancer surgery. It will aid in better understanding the type of organisms prevalent in our
population, their susceptibility, and their resistance to antibiotics.

Materials And Methods

This hospital-based cross-sectional study received approval from the Ethics Review Committee, Aga Khan
University Hospital and included data from all adult patients undergoing free flap reconstruction following
biopsy-proven cancer excision in the head and neck region, between January 1, 2023, and December 31,
2023. Patients who developed wound infections and had samples from free flap wounds sent for culture and
sensitivity within 10 days post-surgery were also eligible for inclusion. Patients were admitted to either the
Otolaryngology or Plastic Surgery Department, Aga Khan University Hospital, one day before the surgery.
Patients who experienced mortality during the postoperative period, underwent local flap reconstruction for
head and neck conditions, or developed wound infection after 10 days were excluded from the study.

All patients received prophylactic antibiotics (cefazolin + metronidazole) [7] preoperatively and continued
postoperatively. Repeated intraoperative dosing was administered based on surgical duration exceeding four
hours, per institutional protocol. Only oral sips of water were started on the third day. Percutaneous
endoscopic gastrostomy/nasogastric (PEG/NG) tubes were placed intraoperatively for feeding. Antibiotic
treatment spanned 3-5 days, with discharge typically on the fifth to sixth day. In the case of SSI, samples
were sent for microbiological analysis; antibiotics were adjusted based on culture and sensitivity results and
infectious disease consultation.

Data collection

Electronic patient medical records served as the data source, collected by medical professionals in January
2024, detailing patient demographics, SSIs, flap type, surgery duration, comorbidities, discharge day,
postoperative infection onset, microbial profiles, and susceptibility profile to different antibiotics. Patient
consent was obtained for the use of their data in this publication.

Data were analyzed using IBM SPSS Statistics for Windows, Version 23 (Released 2015; IBM Corp., Armonk,
New York, United States). Descriptive statistics were employed to summarize the patient demographics, SSIs,
microbial profiles, and antibiotic susceptibility patterns. Categorical variables were presented as frequencies
and percentages, while continuous variables were expressed as means * standard deviation (SD). The chi-
square test was used to assess the association between categorical variables, such as the type of flap and the
incidence of SSIs. A p-value less than 0.05 was considered statistically significant.

Pus swabs and aspirated samples from suspected SSIs were cultured using standard bacteriological methods,
including Gram staining, biochemical testing, and colony morphology analysis.

Results

Ninety-two patients in all received surgical procedures in this study, and they were all tracked during the
investigation (Table 7).
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Demographics
Age (years)
18-40
41-60
61-80
>80
Gender
Male
Female
ASA
|
I
2|l
Prior co-morbidity
Yes
No
Type of free flap
Anterolateral thigh flap
Fibula flap
Radial forearm flap

Lateral arm flap

No. of flaps infected Not infected p-value
0.00
2 11
9 51
0 19
0 0
0.00
10 63
1 18
0.49
0 5
7 57
4 19
0.61
4 36
7 45
0.72
4 33
5 24
2 23
0 1

TABLE 1: Characteristics of study participants

Data are presented as frequencies for categorical variables. Statistical analysis was performed using the chi-square test. A p-value less than 0.05 was

considered statistically significant.

ASA: American Society of Anesthesiologists

Out of these, 11 of 92 (11.9%) showed positive pus culture sent within the first 10 days of the procedure.
Among infected patients, the mean age was 46.8 years + 11.53 years. Two (18.2%) patients with flap
infections were within the age range of 18-40 years, and 81.2% (n = 9) were aged 41-60 years. Notably, no
infections occurred in patients older than 60 years. The age range of 41-60 years showed a higher percentage
of SSIs. There was a statistically high significance between 41 and 60 years of age and flap infection, with p
<0.001. There were 19 (20.7%) females and 73 (79.3%) males. Male gender was a highly significant risk factor
for flap infection, with a p-value less than 0.001.

The rate of SSIs was 0% for patients with an ASA score of I, 10.9% (7 out of 64 patients) for those with an
ASA score of II, and 17.4% (4 out of 23 patients) for those with an ASA score of III. The difference was not
statistically significant (p = 0.49). Comorbidities were defined in this study as the co-occurrence of one or
more additional disorders with the major concern disease at the time of surgery. Consequently, four (36.3%)
patients with flap infections had co-morbid conditions overall, while seven (63.6%) patients without
comorbidities had SSIs, which was not statistically significant (p = 0.61).

Among the flap types, the anterolateral thigh flap was the most common (37, 40.2%), followed by the free
fibula flap (29, 31.5%), the radial forearm flap (25, 27.1%), and the lateral arm flap (1, 1.1%). The rate of SSIs
in the free fibula flap was highest (5, 45.5%), followed by four (36.4%) in the anterolateral thigh flap and two
(18.2%) in the radial forearm flap. No infection developed in the lateral arm flap. There was no statistically
significant relationship between types of flaps and the development of SSI (p = 0.72).
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Bacterial isolates

Wound swabs were obtained strictly from the 11 patients in the study group who developed SSIs post-head
and neck reconstruction with free flaps, and the samples were cultured using standard bacteriological
methods. Eight distinct bacterial isolates and two distinct fungal isolates were obtained from all SSI patients
who had at least one bacterial growth that tested positive for culture.

Table 2 illustrates the distribution of Gram-positive and Gram-negative bacteria in different plastic surgery
procedures; the difference between these was not statistically significant (p > 0.05).

Gram positive Gram negative Fungus

Types of free flaps S. aureus

Anterolateral thigh flap 1

Fibula flap 0
Radial forearm flap 1
Total 2

Enterococci  Strep. milleri  BHS Group G Klebsiella Pseudomonas E. coli Enterobacter Candida G Candida A

0 0 1 0 2 1 1 0 1
1 1 0 1 3 0 2 0 1
1 0 0 0 2 0 0 1 0
2 1 1 1 7 1 3 1 2

TABLE 2: Pathogens isolated according to flap type

S. aureus: Staphylococcus aureus; Strep. milleri: Streptococci milleri; E. coli: Escherichia coli; BHS: beta hemolytic Streptococci; Candida A: Candida
albicans; Candida G: Candida glabrata

Types

Anterolateral thigh flap
Fibula flap
Radial forearm flap

Total

Out of a total of 21 isolates, 57.1% (12/21) were Gram-negative, 28.6% (6/21) were Gram-positive, and 14.3%
(3/21) were fungal isolates. Among the types of bacteria identified, P. aeruginosa was the most common at
33.3% (7/21), followed by Enterobacter at 14.2% (3/21), Staphylococcus aureus, Enterococcus, and Candida
albicans each at 9.5% (2/21), Streptococci milleri, beta hemolytic Streptococci group G (BHS Group G),
Klebsiella species, Escherichia coli, and Candida glabrata each at 4.8% (1/21). Table 2 displays the distribution
of pathogenic bacteria throughout different plastic surgery operations.

Onset of infection

In this study, 11 cases of SSIs were identified, with infections categorized based on their onset. Early
infections, defined as those occurring within the first four days post-surgery, were observed in five cases
(45.5%). These included two cases in anterolateral thigh flaps, two in free fibula flaps, and one in a radial
forearm flap. Late infections, occurring after the fourth postoperative day, were recorded in six cases
(54.5%), comprising three cases in free fibula flaps, two in anterolateral thigh flaps, and one in a radial
forearm flap. The distribution of early and late infections across flap types did not differ significantly (p =
0.99), as shown in Table 3.

Early onset of infection within or on 4th day Total p-value
Yes No 0.99

2 2 4

2 3 5

1 1 2

5 6 11

TABLE 3: Onset of infection based on flap type

Data were presented as frequencies for categorical variables. Statistical analysis was performed using the chi-square test for categorical variables, with
statistical significance defined as a p-value < 0.05.

In this study, among 21 pathogens causing infection in 11 cases, nine (42.8%) pathogens caused infection
within four days after surgery (early infection), and 12 (57.1%) pathogens caused infection after four days of
surgery (late infection). Table 4 displays the pathogenic bacterial distribution in early and late infection, and
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the difference was not statistically significant (p > 0.05).

S. No. Microorganism Early onset of infection within or on the 4th day p-value
Yes (n) No (n)
Gram-positive pathogens 0.87
1 Staphylococcus aureus 1 1
2 Enterococci 1 1
3 Streptococci milleri - 1
4 Beta hemolytic Streptococci Group G - 1
Gram-negative pathogens 0.45
1 Pseudomonas aeruginosa 4 3
2 Enterobacter species - 3
3 Klebsiella pneumoniae - 1
4 Escherichia coli 1 -
Fungal 0.37
1 Candida glabrata 1 -
2 Candida albicans 1 1

TABLE 4: Types of isolated micro-organisms according to onset of infection

Antimicrobial sensitivity and resistance profiles

Antimicrobial sensitivity testing revealed 100% susceptibility of S. aureus to vancomycin, clindamycin, and
trimethoprim/sulfamethoxazole, followed by 50% susceptibility of S. aureus to erythromycin, levofloxacin,
and gentamicin.

Enterococcus species (2, 100%) were fully sensitive to vancomycin and chloramphenicol, and one (50%) was
sensitive to linezolid, erythromycin, and ampicillin. One (100%) S. milleri and one (100%) BHS Group B
showed sensitivity toward vancomycin, ofloxacin, clindamycin, penicillin G, and ceftriaxone.

Gram-negative bacteria, particularly P. aeruginosa, demonstrated (7, 100%) sensitivity to amikacin,
ciprofloxacin, imipenem, meropenem, piperacillin-tazobactam, gentamicin, and ceftazidime, while Klebsiella
pneumoniae (1, 100%) and Enterobacter (3, 100%) were sensitive to amikacin, ciprofloxacin, imipenem,
meropenem, piptaz, aztreonam, gentamicin, ceftriaxone, cefuroxime, cefixime, and cotrimoxazole. These
findings are summarized in Tables 5-6.
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Sensitivities of antibiotics for Gram-positive bacteria

Antibiotics tested

Vancomycin
Linezolid
Erythromycin
Levofloxacin
Ofloxacin
Penicillin G
Gentamicin
Clindamycin
Chloramphenicol
Ceftriaxone

Ampicillin

Staphylococcus aureus (n
=2) % Susceptible

2 (100%)

1 (50%)

1 (50%)

1 (50%)

2 (100%)

Trimethoprim/sulfame 2 (100%)

Beta-hemolytic
Streptococcus group (n = 1) %

Enterococcus (n = 2)
% Susceptible

Susceptible
2 (100%) 1(100%)
1(50%) -
1(50%) -
- 1(100%)
- 1(100%)
- 1(100%)
2 (100%) -
- 1(100%)
1(50%) -

Streptococcus milleri (n =
1) % Susceptible

1 (100%)

1 (100%)

1 (100%)

1 (100%)

1(100%)

TABLE 5: Antibiotic susceptibility patterns of Gram-positive bacteria isolated from wound

samples

Sensitivities of antibiotics for Gram-negative bacteria

Antibiotics tested

Amikacin

Pseudomonas aeruginosa (n = Enterobacter (n = 3) %

7) % Susceptible

7 (100%)

Amoxicillin/Clavulanic acid -

Piptaz
Imipenem
Meropenem
Ciprofloxacin
Aztreonam
Gentamicin
Ceftazidime
Tobramycin
Ceftriaxone
Cefuroxime
Cefixime

Co-trimoxazole

7 (100%)
7 (100%)
7 (100%)
7 (100%)
5 (71.4%)
7 (100%)
7 (100%)

3 (42.9%)

Susceptible

3 (100%)

3 (100%)
3 (100%)
3 (100%)
3 (100%)
3 (100%)

3 (100%)

3 (100%)
3 (100%)
3 (100%)

3 (100%)

Klebsiella (n =1) %
Susceptible

1 (100%)

1 (100%)
1 (100%)
1 (100%)
1 (100%)
1 (100%)

1 (100%)

1 (100%)
1 (100%)
1 (100%)

1(100%)

Escherichia coli(n = 1) %
Susceptible

1 (100%)
1 (100%)
1 (100%)
1 (100%)

1 (100%)

1 (100%)

TABLE 6: Antibiotic susceptibility patterns of Gram-negative bacteria isolated from wound sample
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Antibiotics tested

Amoxicillin/Clavulanic acid
Cotrimoxazole
Erythromycin
Levofloxacin
Ciprofloxacin
Penicillin G
Gentamicin
Tetracycline
Oxacillin
Fusidic acid
Ampicillin
Ceftriaxone

Cefuroxime

This study examined antibiotic resistance patterns in bacteria isolated from SSIs (Table 7).

Resistant Gram-positive bacteria Resistant Gram-negative bacteria
Staphylococcus aureus  Enterococcus (n = Pseudomonas Enterobacter (n = Klebsiella (n = Escherichia coli (n
(n =2) % Resistant 2) % Resistant aenuginosa (n =1) % 3) % Resistant 1) % Resistant =1) % Resistant
Resistant
- ND 3 (100%) 1 (100%) -
- - ND - - 1(100%)
1(50%) 1(50%) ND - - -
1(50%) - ND - R R
- ND - - 1(100%)
1(50%) - ND - - -
1(50%) - ND - - 1(100%)
2 (100%) 2 (100%) ND - 1(100%) -
2 (100%) - ND - - .
2 (100%) = ND s - -
1(50%) ND 3 (100%) 1(100%) 1(100%)
- - ND o - 1(100%)
- ND - - 1(100%)

TABLE 7: Antibiotic resistance pattern of isolated bacteria from wound

ND: not done

All Gram-negative isolates (n = 12) demonstrated 100% resistance to ampicillin. Additionally, Enterobacter
exhibited 100% resistance to amoxicillin-clavulanic acid along with ampicillin, while Klebsiella showed
resistance to tetracycline and amoxicillin-clavulanic acid, alongside ampicillin. E. coli (1, 100%) isolates
were resistant to cotrimoxazole, ciprofloxacin, gentamicin, tetracycline, ceftriaxone, and

cefuroxime. Multidrug resistance (MDR), defined as resistance to three or more antibiotic classes, was
observed in 66.6% (2/3) of Gram-negative isolates.

Among Gram-positive isolates, S. aureus displayed the highest resistance to tetracycline (2, 100%), followed
by erythromycin, oxacillin, and fusidic acid (1, 50%). Additionally, S. aureus (1, 50%) exhibited partial
resistance to gentamicin, levofloxacin, and penicillin G. One out of two (1, 50%) isolates of Enterococcus
showed resistance to erythromycin, tetracycline, and ampicillin. None of the isolates exhibited resistance to
piptaz, imipenem, meropenem, or amikacin. MDR was noted in 100% (2/2) of Gram-positive species.

Discussion

In 92 cases of free flap surgeries performed for head and neck cancers, an 11.9% incidence of SSI was noted.
In an Indian prospective study of wound infection in oral cancer, 61% of patients had positive culture [9].
The incidence of SSIs was 10.9% in research from Rwanda, 15.9% in major oral oncology surgery in China,
11% in the National Surgical Quality Improvement Program (NSQIP) database of Lebanon from 2005 to 2020,
and 20.4% in Australia [10-13].

A higher percentage of infection was identified among patients aged 41-60 years, with statistically
significant implications. Additionally, the risk of SSI was found to increase with age, particularly for
individuals older than 45 years [12]. In our study, the apparent higher risk in the 41-60 year age group may
partly reflect the larger proportion of cases in that demographic, rather than an age-specific predisposition.
Conversely, a study suggested the highest probability of SSI was in the 16-24 age category [14]. ASA class III-
IV was found to be a major risk factor for SSI after head and neck surgery [11], although other studies
reported no significant impact of advanced ASA on postoperative wound infection development [13,15]. In
line with prior research, this study did not establish a statistically significant correlation between SSIs and
comorbidities, highlighting the need for further investigation into potential causes [11,16,17].

2025 Arif et al. Cureus 17(4): €82103. DOI 10.7759/cureus.82103

7 of 10


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Among the types of flaps, free fibula flaps exhibited the highest incidence of SSIs - 17.2% in our study,
consistent with another study noting osseous vascularized flaps as a risk for postoperative SSIs [18]. This
group commonly involved the use of implants for bone fixation, which may have contributed to the higher
infection rates. However, specific data on implant use in the study population was not collected, which

limits further analysis. Conversely, an alternate study identified the anterolateral thigh flap as a separate risk
factor for SSIs in contrast to other free flaps [16].

The research revealed a varied range of pathogens among SSI bacterial isolates, with Gram-negative bacteria
being the most prevalent. This contradicts previous findings that identified Gram-positive bacteria as
common postoperative infective agents [13,15,19], given that the upper aerodigestive tract (UADT)
predominantly contains Gram-positive flora, along with fewer commensals of facultative anaerobes and, to
a lesser extent, fungal and Gram-negative bacteria [20].

Research on the prophylactic antibiotics in head and neck cancer procedures, particularly in free flap
reconstructions, revealed a greater prevalence of SSIs when Clindamycin was used as an antibiotic [15,20].
Regarding the organisms isolated from our study population, the most prevalent Gram-positive bacteria
were S. aureus, and the most common Gram-negative bacteria were P. aeruginosa. Similarly, another study
reported S. aureus [19,21] and P. aeruginosa as the most cultured pathogens [21]. Streptococcus spp. was seen
to be highest in a few studies [13,15]. Studies reporting S. aureus used clindamycin and cefazolin or
Augmentin for prophylaxis [19,21], whereas Streptococcus was highest in patients who were administered
cefazolin and metronidazole for prophylaxis in two studies [13,15]. Pseudomonas infection was highest with
Clindamycin-Augmentin prophylaxis [21]; however, in our patients with cefazolin # metronidazole
prophylaxis, Pseudomonas was still the highest.

Methicillin-resistant S. aureus (MRSA) is reported in head and neck cancer patients at a prevalence ranging
from 6% to 20% in various studies [22]. In our study, S. aureus was isolated in two cases, both of which were
identified as MRSA. This 100% MRSA rate among S. aureus isolates highlights the potential challenges of
managing SSIs in our patient population.

Another study reported similar findings to our study, indicating that mostly Gram-negative organisms were
isolated from SSIs of UADT reconstructive surgeries, which are not typical oral commensals but can colonize
UADT due to poor general health [18,20]. Different prophylactic antibiotics were administered
preoperatively in this study; however, preoperative topical antisepsis, mucosal preparation, and systemic
prophylaxis with piperacillin and tazobactam were significantly linked to a lower incidence of infection in
this trial [18]. It is important to note that while metronidazole is effective against anaerobic bacteria and
certain protozoa, it lacks efficacy against aerobic Gram-negative bacteria like Pseudomonas [5,20].

A study that compared patient postoperative infection rates, undergoing free flap reconstruction with or
without anaerobic coverage, did not find any statistical differences. Remarkably, patients with
anti-Pseudomonas coverage had a higher risk of postoperative infections, whereas those without it had a
higher risk of Pseudomonas growth. However, our overall Pseudomonas infection rate was notably high at
63.6% (7 out of 11 positive cultures), in contrast to other studies reporting rates between 9%, 11.3%, and
13% [22-24]. Pseudomonas is known for its substantial mortality impact on cancer patients. The elevated
incidence underscores the importance of incorporating antibiotics such as ciprofloxacin, levofloxacin,
ceftazidime, cefepime, or carbapenems in the prophylaxis regimen [22].

In our research, we found that bacterial isolates causing SSIs had high rates of resistance to widely used
medicines. Another study analyzing antimicrobial resistance in patients with free flap wound infections
reported a different pattern of drug resistance among Gram-negative species compared to our population.
Similarly, Gram-positive isolates of S. aureus displayed some resistance to clindamycin, oxacillin,
erythromycin, cotrimoxazole, and levofloxacin, while Enterococcus showed resistance to Tetracycline [22].
These findings were somewhat like our results, with no evidence of MDR involving three or more classes of
antibiotics noted.

Amoxicillin-clavulanate, ampicillin-sulbactam, and cefazolin are the recommended antibiotics for clean-
contaminated head and neck surgery, according to a systematic review of 39 trials. In cases of penicillin
allergy, ampicillin-sulbactam is recommended over clindamycin due to an increased risk of wound infection
[20]. Because of their comprehensive coverage against aerobic Gram-positive and certain Gram-negative
bacteria, first-generation cephalosporins are chosen to avoid SSIs in general surgery. Future research should
focus on finding optimal alternatives for penicillin-allergic patients [18,20].

Numerous studies highlight how crucial anaerobic coverage is while using flap repair in head and neck
surgery, as anaerobic bacteria constitute a significant portion of the flora in this region [25-28]. Current
antibiotic regimens should ideally be administered within 60 minutes before incision, repeated during
surgeries lasting over 4 hours, and continued for 24 hours. Some evidence suggests extending administration
to 48 hours, but doing so does not further reduce infection rates [20,29] and is connected to higher chances
of negative consequences, like complications brought on by antibiotics [20].
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The findings of this study would help in influencing healthcare policies, leading to changes in training
requirements or institutional guidelines, thereby improving the overall standard of care. Similar to other
international studies [21-24], the identification of Pseudomonas as the most common organism in SSIs in our
study highlights the need for targeted infection prevention strategies, such as tailored antimicrobial
prophylaxis and enhanced hospital and hand hygiene, infection control protocols, and early detection of
hospital-acquired infections. This knowledge can also guide patient education and postoperative care to
reduce infection risks. Ultimately, modifying practices based on this finding can help decrease Pseudomonas-
related SSIs and improve patient outcomes.

Limitations

The limited sample size of 92 free flaps for head and neck cancers may restrict the generalizability of
findings to a broader patient population. The study design's hospital record-based cross-sectional nature
introduces inherent limitations, as it relies on existing data and may be susceptible to biases and incomplete
information. The absence of a standardized protocol for antibiotic prophylaxis across all cases could
introduce variability in the study results. The absence of data on comorbidities such as smoking, diabetes,
and preoperative radiation, which are potential risk factors for developing infections, is an additional
limitation. Therefore, we suggest that future prospective studies with larger, more heterogeneous cohorts
and standardized protocols are warranted to validate these results.

Conclusions

With approximately one in every 10 free flaps developing an SSI, this study underscores the critical need for
tailored antibiotic prophylaxis guided by the predominant pathogens, particularly in light of the high rates
of antimicrobial resistance observed among Gram-negative bacteria such as P. aeruginosa and Enterobacter.
No significant association was found between types of flaps and SSI rates. The distribution of early and late-
onset infections did not differ significantly in terms of pathogenic bacterial profiles, highlighting the
importance of consistent postoperative monitoring. The varying antimicrobial resistance patterns among
bacterial isolates stress the necessity for judicious antibiotic use to effectively manage SSIs following free
flap reconstruction for head and neck cancer.
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