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Abstract
Aim: Fournier’s gangrene (FG) is a highly destructive condition characterized by necrotizing fasciitis in the perineal, genital, or perianal area. The primary 
treatment involves fluid resuscitation, surgical debridement, and broad-spectrum antibiotics. However, there is insufficient evidence regarding antibiotic use 
in FG. This research aims to assess the microbiological characteristics of FG.
Material and Methods: This study covered 40 FG patients from 2010 to 2023. In surgery, all necrotic areas were removed until viable tissue was seen. Primary 
deformity wound care was performed using vacuum-assisted closure (VAC). Patients with significant issues were evaluated, and plastic surgery was performed 
to repair the afflicted areas. The research examined FG patients’ demographics, clinical features, bacterial cultures, and antibiotic susceptibility to establish 
the best empirical antibiotic therapy.
Results: All patients were male and averaged 66.4 ± 17.5 years old. The average hospital stay was 13.5 ± 1.7 days. The median debridement number was 2 
(1–4). Despite proper FG therapy, 7 (17.5%) patients died due to multiorgan failure. The wound cultures of 35 individuals (87.5%) showed bacterial growth. In 
15 cases (37.5%), Escherichia coli was the most prevalent bacterium, followed by Enterococcus sp., Acinetobacter baumannii, and Streptococcus. Amikacin had 
the most significant bacterial sensitivity (62.5%), followed by ceftriaxone (60%) and carbapenems (imipenem 57.5%, meropenem 55%). Metronidazole has the 
greatest bacterial sensitivity (52.5%) among anaerobic bacteria.
Discussion: The empirical antibiotherapy of amikacin + metronidazole and ceftriaxone/carbapenem antibiotics shows a notable susceptibility rate. Based on 
the findings of the culture antibiogram, it is recommended that the antibiotic treatment regimen be modified.
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Introduction
Fournier’s gangrene (FG) is an uncommon, quickly progressing, 
and very lethal condition that causes necrotizing fasciitis. It 
mainly affects the vaginal, perineal, and perianal areas but 
may also spread to the abdominal wall via the fascial planes 
[1]. Immediate and forceful surgical debridement combined 
with broad-spectrum antibiotics is necessary for the condition. 
The reported incidence was 1.6–3 per 100,000, with a male 
predominance 10/1 [2]. Diabetes is a prevalent predisposing 
factor, affecting around 20-70% of cases [3]. Alcoholism, 
atherosclerosis, peripheral vascular disease, trauma, tissue 
damage, malnutrition, immunosuppression, HIV infection, liver 
disease, and leukemia are other risk factors for FG [4]. Patients 
are often admitted to the Emergency Department (ED) first. 
Timely diagnosis and treatment in the emergency department 
lead to reduced mortality rates and shorter hospital stays [5].
Fournier’s gangrene is a complex microbial disease resulting 
from the combined action of gram-positive, gram-negative, 
anaerobic bacteria and fungi. These microorganisms cause 
infection, invade tissues, and induce microthrombosis and 
endarteritis obliterans, leading to tissue hypoxia, ischemia, 
necrosis, and gangrene [6]. The origin of infection exhibits 
variability, including anorectal, genitourinary, or cutaneous 
origins. Nevertheless, it is possible to ascertain the source in 
around 95% of cases [7]. Escherichia coli is the most often 
identified pathogen, but in over 60% of cases, the infection was 
caused by a combination of more than one microorganism [8].
The current literature recommends aminoglycoside treatment 
with 3rd generation cephalosporins as empirical antibiotic 
therapy. Some publications have also discussed the addition 
of anaerobic clindamycin or metronidazole to this treatment. 
No definitive treatment modality has been specified regarding 
the empirical antibiotic therapy that should be initiated in 
this patient group. Hyperbaric oxygen and vacuum-assisted 
closure (VAC) might be additional treatment modalities. This 
study aims to assess FG patients’ microbiological and antibiotic 
characteristics at a single tertiary health care institute.

Material and Methods
The data of patients diagnosed with FG who were followed 
up in the Urology Clinic of Tekirdağ Namık Kemal University 
between 2010 and 2023 were retrospectively analyzed. The 
research had a cohort of 40 male patients. The study excluded 
participants who did not meet the criteria for a diagnosis of 
FG or had other conditions that may potentially imitate it, 
such as local dermatitis, scrotal abscess, abscess, or cellulitis. 
The common findings in all patients were fever (>38.5 °C) and 
necrotic/draining lesions involving the scrotum skin (Figure 1). 
All admitted patients underwent imaging with non-contrast 
abdomen tomography (Figure 2). MRI was additionally included 
in patients with suspected pararectal invasion [9]. Following 
the clinical presentation, we conducted a radical debridement 
of the affected devitalized tissues in all patients (Figure 3). 
All surgical procedures were performed by expert urologists 
experienced in the scrotal and perineal areas. Regarding 
suspicion of pararectal area involvement, general surgery 
specialists were invited to the surgery and received support. 
In the case of thigh involvement, perioperative opinion was 

requested from orthopedists. The dressings were replaced 
daily. The procedure of wound debridement was conducted at 
48-hour intervals under general anesthesia inside the operating 
room. The wound therapy included the use of VAC as a clinical 
protocol. Patients receiving postoperative hyperbaric oxygen 
were excluded to prevent possible bias. The necrotic regions 
were thoroughly removed until viable tissue was seen inside 
the incision. The patients were treated in the intensive care 
unit (ICU) if deemed essential. Plastic surgery follow-up was 
performed for skin care and closure with grafting. Demographic 
data such as age, comorbidities, Fournier’s Gangrene Severity 
Index (FGSI) score, hospitalization time, wound cultures, 
bacterial types of the extracted specimen, antibiotic sensitivity, 
antibiogram, and treatment efficacy were evaluated separately. 
FGSI involves measuring nine parameters. These include body 
temperature, heart rate, respiratory rate, serum sodium, 
potassium, creatinine, bicarbonate levels, hematocrit, and 
leucocyte counts [10]. 
Ethical Approval
This study was approved by Tekirdag Namik Kemal University, 
Non-interventional Clinical Trials Ethical Committee (Date: 
2021-03-30, No: 2021.70.03.10).

Results
All patients in the study were male, with an average age of 

Figure 1. Samples of Fournier’s Gangrene patients’ clinical 
presentations

Figure 2. CT images of preoperative patients’ perineal regions 
(diffuse air images in the scrotal cavity)

Figure 3. Samples of patients’ scrotums after wound 
debridement



 | Annals of Clinical and Analytical Medicine

Empirical antibiotic of Fournier’s gangrene

683

66.4±17.5. On average, the duration of hospitalization was 
13.5±1.7 days. The median debridement number was 2 (1-4). 
Fifteen patients (37.5%) had type II and 2 (5%) patients had 
type I diabetes mellitus. Mean blood HgbA1C was %9.0±3.0, 
and preoperative blood glucose was 218.2±116.9 mg/dl. The 
mean length of hospital stay was 13.9±7.3 (min:6, max:28) days. 
Ten patients (25.0%) needed care in the (ICU), with an average 
stay of 4 days (1-8). Out of them, a total of 3 had mechanical 
ventilation. The average duration of mechanical ventilation 
after surgery was 2±0.78days. Unfortunately, despite the 
administration of suitable FG therapy, a total of 7 patients died 
due to multiorgan failure. The study revealed a mortality rate 
of 17.5%. The mean emergency department (ED) waiting time 
was 114.5±34.7 minutes (90.5-127.8). In the subgroup analysis, 
we found that the waiting period in the ED for mortal patients 
was statistically significantly higher than for surviving patients 
(109.5 vs. 90.6 min, p=0.043).
Bacterial proliferation was detected in the wound cultures of 
35 individuals, accounting for 87.5% of the sample. Escherichia 
coli emerged as the predominant bacterium, accounting for 
37.5% (15 cases) of the isolates, with other bacterial species 
including Enterococcus sp., Acinetobacter baumannii, and 
Streptococcus. When examining the sensitivity of antibiotics, 
it was shown that Amikacin exhibited the most significant 
frequency of bacterial sensitivity at 62.5% (25 cases), followed 
by Ceftriaxone at 60% (24 patients). Carbapenem antibiotics 
(Imipenem at 57.5% (23 patients) and Meropenem at 55% 
(22 patients), also demonstrated sensitivity. In the context of 
anaerobic microorganisms, Metronidazole has the greatest 
bacterial sensitivity in 21 cases, reaching 52.5%. The clinical 
and demographic parameters of the patients are given in Table 
1.

Discussion

Fournier’s gangrene is a necrotizing infection that occurs rapidly 
and primarily affects the external genitalia, with the perineum 
often being affected [11]—polymicrobial bacteria, including 
aerobes and anaerobes, mainly cause FG. Monomicrobial species, 
such as Escherichia coli and Streptococcus, are after that seen 
[12]. In another study by Yanar et al., the predominant pathogens 
that were detected included Escherichia coli, Bacteroides sp., 
Staphylococcus aureus, Proteus, Streptococcus, Pseudomonas, 
and Enterococci strains [13]. While our current research has 
found Escherichia to be the most frequent pathogen, it is worth 
noting that the literature does not often report a positive growth 
of Acinetobacter [14]. Acinetobacter’s elevated culture growth 
rates, a bacterium known for its resistance and opportunistic 
nature, might be attributed to the substantial influx of patients 
referred from other medical facilities to our tertiary referral 
center institution. The aforementioned observation implies that 
the empirical management of patients admitted to the hospital 
with FG should include administering antimicrobial medication 
targeting these opportunistic bacteria.
It has been linked to several illnesses, such as advanced age, 
diabetes, alcoholism, immunosuppression (e.g., HIV), and 
obesity. The present mortality rates exhibit variability. Eke 
et al. conducted a comprehensive analysis of 1726 patients, 
reporting an overall mortality rate of 16%, ranging between 
%3-45, which is a very close ratio to our study’s findings. The 
reasons for death identified in this study were severe sepsis, 
coagulopathy, acute renal failure, and multiorgan failure [15]. 
Diabetes mellitus, which is the most prevalent comorbidity (12-
70%) among individuals with FG, similar to our study, serves 
as a predisposing factor for the progression of the illness [16]. 
It is associated with reduced chemotaxis, phagocytosis, and 
cellular digestive function, resulting in an elevated infection 
vulnerability [17]. Our research showed that DM was the 
prevailing comorbid condition, affecting 42.5% of the patients.
Laor et al. [10] created the FGSI by using vital observations and 
laboratory data to assess the severity and prognosis of infection 
in patients with FG. Their 15-year analysis revealed that a 
FGSI score greater than nine was linked to a 75% likelihood 
of mortality, whereas a score below nine was connected with 
a 78% likelihood of survival. The FGSI score is a reliable and 
efficient instrument often used in several studies to assess 
the clinical condition of individuals with FG. The study revealed 
that the FGSI score, laboratory risk indicator for necrotizing 
fasciitis score, and neutrophil-to-lymphocyte ratio could predict 
a more unfavorable outcome [18]. Our study used the FGSI and 
revealed that a relatively low score might explain our relatively 
low mortality rate. Even high-score patients can achieve low 
mortality thanks to early disease diagnosis and successful 
early supportive care, including ICU follow-up and mechanical 
ventilation.
Aggressive and repetitive debridement is of utmost importance 
in managing individuals diagnosed with FG [19]. In order to 
manage severe infections, like most of our patient cohort, 
frequent debridements are needed. Removing infected and 
necrotic tissues until they reach a viable state is necessary, 
and then collecting samples for culture. The administration 
of broad-spectrum antibiotic combinations should commence 
before the surgical procedure and then be adjusted or 
maintained based on the results of culture analysis. As a clinical 

Table 1. Clinical and demographic parameters of the patients

Parameter Value

Number of Patients (n) 40

Age (mean±SD) 66.4 ± 17.5

BMI (kg/m2) (mean±SD) 27.6 ± 6.7

Operation Time (min) (mean±SD) 145.6 ± 34.8

ED waiting period (min) (mean±SD) 114.5 ± 34.7

Hospitalization Time (day) (mean±SD) 13.5 ± 1.7

Debridement (median) (range) 2 (1-4)

FGSI (mean±SD) 3.7 ± 1.2

HgA1C %, (mean) 9.0 ± 3.0

Preoperative Blood Glucose mg/dl (mean) 218.2 ± 16.9

Pathogens of the wound (n, %)

· E. Coli 15 (37.5%)

· A. Baumannii 10 (25.0%)

· Streptococcus 5 (12.5%)

Antibiotics Sensitivity (n, %)

· Amikacin 25 (62.5%)

· Ceftriaxone 24 (60.0%)

· Imipenem 23 (57.5%)

· Meropenem 22 (55.0%)

· Metronidazole 21 (52.5%)

FGSI: Fournier’s Gangrene Severity Index, BMI: Body Mass Index
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protocol, ceftirakson and a combination of metronidazole and 
amikacin are used as an empirical treatment. The antibiotic 
therapy was modified based on the culture-antibiogram results. 
The empirical antibiotic treatment that is widely acknowledged 
and recommended consists of gentamicin, clindamycin, 
and ampicillin/sulbactam/3rd-generation cephalosporin. 
Nevertheless, several studies have suggested the substitution 
of metronidazole for clindamycin, other aminoglycosides, or 
fluoroquinolone-group antibiotics for gentamicin, likewise 
classified as an aminoglycoside [20]. Regular use of amikacin 
for treating gram-negative bacterial infections is recommended 
owing to its notable susceptibility rates. In addition to third-
generation cephalosporins, aminoglycoside antibiotics, 
metronidazole, or ornidazole, double- or triple-combination is 
often advised as the fundamental requirement [21]. Additionally, 
there is support for using novel pharmaceuticals, such as 
meropenem and piperacillin-tazobactam, to achieve broader 
dispersion and reduce the risk of kidney damage. The treatment 
plans are implemented during the first admission based on 
practical evidence in this series. However, based on the culture 
findings, antibiotics need to be adjusted as necessary.
Limitation
There are various limitations inherent in this research. Firstly, 
the research was conducted retrospectively. Furthermore, a 
logistic regression analysis was needed. Individuals with FG 
are often treated in general surgery, urology, or reconstructive 
surgery clinics, depending on the affected location and system. 
Occasionally, a multidisciplinary approach is required. Other 
limitations of this research were the evaluation of outcomes 
for patients treated in the urology department and the limited 
sample size. Also, only male patients are involved; no female 
patients are included in the study due to the low number. Further 
research is necessary to address the limitations mentioned 
above.
Conclusion
The primary therapeutic approach for FG involves intensive 
surgical debridement, the administration of broad-spectrum 
antibiotic combinations, and the use of hyperbaric oxygen 
treatment in selected patients. Empirical treatment for FG 
should often involve carbapenem, 3rd-generation cephalosporin, 
metronidazole, and amikacin. While the treatment regimens for 
this condition include the administration of potent antibiotics 
and debridement, it should be kept in mind that mortality is 
high due to patient-related factors.
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