
1011 

 
International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 

ISSN (O): 2687-5365; ISSN (P): 2753-6556 

 

 

 

 
PREDICTIVE FACTORS AND TREATMENT 

OUTCOMES IN FOURNIER'S GANGRENE: A 
RETROSPECTIVE ANALYSIS OF CLINICAL 

MANAGEMENT AND PROGNOSIS 
 

Syed Mohsin Aijaz1, Mohd Talha Zargar², Gowhar Aziz Bhat3, Muneer A. 

Wani4, Jibreel Youuf⁵ 

 
1FNB Minimal Access Surgery, Department of General and Minimal Invasive Surgery, SKIMS 

Soura, Srinagar, Jammu and Kashmir, India. 
2Senior Resident, Department of General and Minimal Invasive Surgery, SKIMS Soura, Srinagar, 
Jammu and Kashmir, India. 
3Assistant Professor, Department of General and Minimal Invasive Surgery, SKIMS Soura, 

Srinagar, Jammu and Kashmir, India. 
4Professor Department of General and Minimal Invasive Surgery, SKIMS Soura, Srinagar, Jammu 

and Kashmir, India. 

⁵Senior Resident, Department of General and Minimal Invasive Surgery, SKIMS Soura, Srinagar, 
Jammu and Kashmir, India. 

 

Abstract  

Background: Fournier's gangrene (FG) is a rapidly progressing, gas-forming, 

necrotizing soft tissue infection primarily affecting the perineum. Characterized 

by swift spread along deep fascial planes, it is associated with a high mortality 

rate. While it can affect individuals of all ages and genders, there is a notable 

male preponderance. Despite therapeutic advancements, the mortality rate 

remains between 3% and 67%, with an incidence ranging from 1:7,500 to 

1:750,000. Materials and Methods: A retrospective review of 50 patients 

diagnosed with FG at our institution from 2020 to 2025 revealed that 30 patients 

had diabetes mellitus, 15 had multiple comorbidities, and 5 were bedridden due 

to severe illnesses. Twenty patients required intensive care unit admission, 12 

underwent colostomy, and 15 required reconstruction with grafting or skin flaps 

for wound healing. Five patients' extensive wounds healed using vacuum-

assisted closure (VAC®) dressing without additional surgery. Results: The 

mortality rate was 30%, with poor prognosis associated with a Fournier's 

Gangrene Severity Index (FGSI) score above 9 points or a blood urea nitrogen 

(BUN) level exceeding 50 mg/dl. Conclusion: Aggressive surgical treatment, 

including wide debridement and stoma creation, should be considered promptly 

to improve survival rates. Additionally, VAC dressing is beneficial in healing 

extensively debrided wounds without additional reconstructive surgery.   
 

 

 

INTRODUCTION 
 

Fournier's gangrene (FG) is a polymicrobial form of 

necrotizing fasciitis, characterized by the endarteritis 

of the perineal, urogenital, or perianal subcutaneous 

tissues, leading to gangrenous changes in the skin and 

deeper tissues.[1,2] First described by Jean Alfred 

Fournier in 1883, it was initially recognized as a 

rapidly progressing condition primarily affecting 

young men, with no clear etiology.[3] Over time, 

however, extensive studies have shown that FG often 

arises from identifiable predisposing factors and can 

affect a broader demographic, including women, 

infants, and the elderly.[4] 

Early detection, prompt diagnosis, and immediate 

treatment, including aggressive debridement, 

drainage, and broad-spectrum antibiotic therapy, are 

critical for effective management. 
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A case of a patient with colostomy developing 

Fournier’s gangrene (A) Fournier's gangrene. 

Necrotizing fasciitis spread to the scrotum. (B) After 

debridement.  (C)  After second debridement and 

serial dressings. (D) Reconstruction with skin graft. 

Skin defect was repaired with a skin graft from the 

left thigh. 

Due to its rarity and the limited experience of 

healthcare providers in diagnosing this condition, it 

remains a challenge to identify FG before extensive 

necrosis or gangrene sets in, and its progression can 

be swift and fatal. Consequently, delayed diagnosis 

and inadequate treatment are associated with 

significantly increased mortality rates. 

The reported mortality rate for FG varies widely, 

ranging from 0% to 67%, with no substantial 

improvements despite advances in medical care. In 

particular, the incidence of FG appears to be rising in 

developing countries, where late presentation, poor 

socioeconomic status, and growing rates of metabolic 

diseases such as diabetes mellitus contribute to the 

growing burden of the disease. As such, it is essential 

to enhance our understanding of the risk factors, 

pathophysiology, and clinical trajectory of Fournier's 

gangrene. 

In this study, we sought to examine the clinical 

characteristics and course of patients diagnosed with 

Fournier’s gangrene at our institution over the past 

five years. Our objective was to identify key risk 

factors and prognostic indicators associated with this 

life-threatening condition. 

 

MATERIALS AND METHODS 
 

The medical records of 50 patients diagnosed with 

Fournier's gangrene and admitted to the department 

of General and Minimal Access Surgery at our 

institution from 2020 to 2025 were reviewed 

retrospectively. There were no specific exclusion 

criteria. We investigated the following: gender, age, 

body mass index (BMI), previous operative history 

and predisposing factors of patients, the number of 

debridements, details regarding the formation of 

diverting stoma, pathology and bacteriology results 

and laboratory results [e.g. white blood cell count, 

haemoglobin, haematocrit, sodium, potassium, 

bicarbonate, glucose, blood urea nitrogen (BUN), 

creatinine, aspartate aminotransferase, alanine 

aminotransferase, cholesterol, triglyceride, protein, 

albumin, C-reactive protein and haemoglobin Alc]. 

In addition, predisposing factors, aetiological factors 

and Fournier's Gangrene Severity Index (FGSI) 

scores were examined to determine risk factors and 

prognostic factors. The FGSI score was devised by 

Laor et al. (6), and this index included the parameters 

of temperature, heart rate, respiratory rate, serum 

sodium, serum potassium, serum creatinine, serum 

bicarbonate, haematocrit and white blood cell count 

to evaluate the severity of the disease. 

Data were analysed using IBM SPSS version 20.0 

(SPSS®Inc., Chicago, IL). Numerical data, such as 

age or scale score, were represented as mean + 

standard deviation, and the data about patient 

characteristics and univariate analysis of prognostic 

factors were analysed with the x²-test and Fisher's 

exact test. The mean values of laboratory 

examination in patients who survived and patients 

who expired were compared using Student's t-test. 

We considered P-values less than 0.05 to be 

statistically significant. 

 

RESULTS 

 

Demographic characteristics and the proportion of 

patients with a medical history of comorbidities were 

described in Table 1. Thirty patients (60%) were 

diabetics, twenty patients (40%) were hypertensive, 

ten patients (20%) had end stage renal disease, eight 

patients (10%) had some underlying malignant 

condition, and five patients (10%) had liver cirrhosis. 

[Table 1]

 

Table 1: Demographic characteristics of patients. 

Characteristics n (%) 

Gender Male 

Female 

33 (66%) 

17 (34%)  

Age (years) Mean age 
<65 

>65 

62  
14(28%) 

36 (72%) 

BMI (Kg/m2 ) Mean BMI 

<25 
>25 

24.6 

30 (60%) 
20 (40%) 

History of anorectal surgery Yes 

No 

10 (20%) 

40 (80%) 

Predisposing factors Diabetes mellitus 
Hypertension 

End stage renal disease 

Liver cirrhosis 
Cerebrovascular accident 

Malignancy 

Colorectal surgery 

30 (60%) 
20 (40%) 

10 (20%) 

5 (10%) 
10 (20%) 

8 (16%) 

10 (20%) 

 

BMI, body mass index. 

The most common aetiology of fournier’s gangrene 

in this study was perianal or perirectal infection 

occurring in thirty five (70%) of patients. Infection of 

sore occurred in ten (20%) patients. Trauma was a 

cause in two (4%) patients, Cancer related 
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radiotherapy in two (4%) and Genitourinary infection 

in one (2%) patient. [Table 2].

 

Table 2: Aetiology of Fournier’s gangrene in this study 

Aetiology n(%)  

Perianal or perirectal infection 

Infection of sore 
Trauma  

Cancer related radiotherapy  

Genitourinary infection 

35 (70%) 

10 (20%) 
2 (4%) 

2 (4%) 

1 (2%) 

The mean FGSI score was 7±5·1; thirty patients 

(60%) had a score >9 points. Twenty patients 

required treatment in the intensive care unit (ICU) 

with a mean duration of ICU stay of 5.2±6.1days. 

Twenty patients (40%) underwent >2 debridements. 

Colostomy was required in 12 patients (24%) due to 

an anal sphincter impairment or contamination of a 

debrided wound. Fifteen patients (30%) required 

reconstructive surgery with skin grafting/ flap due to 

a broad wound defect [Figure 1], and vacuum-

assisted closure (VAC®) dressing successfully 

decreased the size of the debrided wound without 

additional surgical requirement, in five patients 

(10%). Fifteen patients (30%) died because of 

gangrenous infection [Table 3].

 

Table 3: Clinical course of patients in this study 

Characteristics                                                                   n (%) 

FGSI (points) 

 

 
Septicaemia 

 

Mean hospitalisation (days) 
ICU care 

 

 
Timing of operation 

 

 
 

Number of debridements 

 
 

 

Colostomy 
 

 

Reconstruction with grafting/ skin flap 
 

Vacuum-assisted closure 

 
 

Mortality 

Mean score 

≤9 

>9 
Yes  

No 

Mean duration (days) 
Yes 

No 

 
Mean hospital day of operation (HD) 

HD #1 or #2 

≥ HD #3  
 

1 

2 
≥3 

 

Yes 
No 

 

Yes 
No 

 

Yes 
No 

Yes 

No 

7±5.1 

30 (60%) 

20 (40%) 
28 (56%) 

22 (44%) 

5.2±6.1 
20 (40%) 

30 (60%) 

 
2.1±1.5 

35 (70%) 

15(30%) 
 

30 (60%) 

15 (30%) 
5 (10%) 

 

12 (24%) 
38 (76) 

 

15 (30%) 
35 (70%) 

 

5 (10%) 
45 (90%) 

15 (30%) 

35 (70%) 

FGSI. Fournier's gangrene severity index; HD, hospital day; ICU, intensive care unit. 

 

Statistical analysis was performed to determine 

prognostic factors, which may have distinguished 

survivors and non-survivors. The only statistically 

significant predictor of mortality in our series was the 

number of debridement surgeries performed on each 

patient. Patients were 4.8 times more at risk of dying 

if they were required to have more than one surgical 

debridement under general anesthesia. [Table 4]

 

Table 4: Statistical Analysis 

                                                                Survivors                non-survivors     p value 

                                                                      n=35                       n=15 

Age (mean, median)                                       55,57                  60,62             0.69 

Etiologies                 
     Skin wound/infection                                14 (40%)          6 (40%)                 

     Abscess                                                      8 (22.8%)         5 (33.3%) 

     Postoperative complication                       3 (8.5%)           1 (6.6%)          0.7 
     Genitourinary source                                 1(2.8%)           1 (6.6) 

     Anorectal/colorectal source                       7 (20%)            2 (13.3%) 

     Trauma                                                       2 (5.7%)           0 
No. debridement surgeries 

     1                                                                 24 (68%)          10 (66.6%)     0.04  

     2 or more                                                   11 (31.4%)        5 (33.3%) 
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Time (hours) between ER admission             18.23,6.45      46.22,48.8         0.50  

and surgery (mean, median) 

Extent of debridement 
     Peno-scrotal ± anal/perirenal                     23 (65.7%)         3 (20%)          0.45 

     Beyond                                                       12 (34.2%)         12 (80%) 

We investigated the correlation between prognosis 

and old age (>65 years), high BMI [>25 kg/m²], 

diabetes mellitus, liver cirrhosis, renal failure, 

malignancy and FGSI score. There was no significant 

association between diabetes mellitus and mortality 

(p=0.413). Nor was there a significant association for 

hypertension, liver cirrhosis, renal failure, 

malignancy, cerebrovascular events and alcohol 

abuse (P<0.05). Patients with an FGSI score greater 

than 9 points had a higher mortality rate in univariate 

analysis (P=0.035). 

In terms of laboratory analysis, the mean level of 

BUN was higher and that of albumin was lower in 

patients who died than in those who survived. 

However, these findings did not show a statistical 

association with prognosis (P= 0.091 and 0.052, 

respectively). On the other hand, when prognosis was 

examined according to BUN level, those with a 

level> 50mg/dl had a higher mortality rate than those 

with levels < 50 mg/dl.  On the other hand, there was 

no significant difference in the prognosis between 

patients with and without hypoalbuminemia 

(P=0.160) [Table 5].

 

Table 5: Risk factors for poor prognosis in fournier's gangrene 

 Total (n=50) Expired (n=15) P-value  

Age (years) 

    <65 
    ≥65  

Gender 

   Male  
   Female 

 BMI (kg/m2) 
   <25 

   ≥25 

FGSI (points) 
   ≤9 

   >9 

Diabetes mellitus 
   Yes 

   No 

Liver cirrhosis 
   Yes 

   No 

Renal failure 
   Yes 

   No 

Malignancy 
   Yes 

   No 

Timing of operation 
   HD#1or #2 

   ≥HD #3 

Number of debridements 
   ≥2 

   1 

Diversion stoma 
   Yes 

   No  

ICU care 

  Yes  

  No 

BUN level (mg/dl) 
  <50 

  ≥50 

Albumin level     (mg/dl) 
  <3.0 

  ≥3-0 

 

14 
36 

 

33 
17 

 
30 

20 

 
30 

20 

 
30 

20 

 
5 

45 

 
16 

34 

 
8 

42 

 
35 

15 

 
20 

30 

 
12 

38 

 

20 

30 

 
35 

15 

 
30 

20 

 

3 (21.4%) 
12 (33.33%) 

 

8 (24.2%) 
6 (35.2%) 

 
7 (23.3%) 

8 (40%) 

 
4 (13.33%) 

11 (55%) 

 
12 (40%) 

3 (15%) 

 
3 (60%) 

12 (26.6%) 

 
8 (50%) 

7 (20.5%) 

 
3 (37.5%) 

12 (28.5%) 

 
9 (25.7%) 

6 (40%) 

 
5 (25 %) 

10 (33.3%) 

 
4 (33.3%) 

11 (28.9%) 

 

10(50%) 

5 (16.6%) 

 
5 (14.2%) 

10 (66.6%) 

 
10 (33.3%) 

5 (25%) 

 

0.125 
 

 

O.376 
 

 
0.377 

 

 
0.035 

 

 
0.413 

 

 
0.382 

 

 
0.346 

 

 
0.528 

 

 
0.625 

 

 
0.573 

 

 
0.456 

 

 

0.135 

 

 
0.091 

 

 
0.052 

 

FGSI. Fournier's gangrene severity index; HD, hospital day; ICU, intensive care unit; BMI, Body mass index; 

BUN, Blood urea nitrogen. 

 

DISCUSSION 
 

Fournier's gangrene remains a rare yet potentially 

fatal condition despite advances in medical care. 

Recent trends indicate an increasing prevalence, 

largely due to various predisposing factors, including 

diabetes mellitus, immune-related diseases, and 

malignancies.[7] The reported incidence of Fournier's 

gangrene ranges from 1:7,500 to 1:750,000 people,[2] 

with mortality rates ranging from 3% to 67%.[2,9] In 
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this study, the mortality rate was 30%, which aligns 

with other studies, such as one from Korea that 

reported a 27.2% mortality rate.[10] 

This disease predominantly affects men, with a male-

to-female ratio of 10:1.[2,11] In our study, the male-to-

female ratio was 1.9:1. Bilton et al,[12] reported that 

Fournier's gangrene typically occurs in individuals 

aged 30-60 years, and other studies support this 

finding, noting the disease's peak incidence in 

patients in their fifties.[2] However, the mean age of 

patients in our study was 61.8 ± 12.7 years, and 36% 

of patients were over 65 years of age, indicating that 

the disease is now affecting older populations more 

frequently. 

Regarding BMI, 20% of patients in our study were 

classified as obese according to World Health 

Organization (WHO) criteria [Table 1]. Norton et 

al,[13] suggested that obesity may be a predisposing 

factor for Fournier's gangrene, but our study did not 

find a significant association between BMI and 

prognosis. 

Underlying diseases significantly contribute to the 

development and progression of Fournier's gangrene. 

Diabetes mellitus, alcohol abuse, immune 

suppression, malignancy, liver disease, and renal 

disease have been reported to increase the risk of 

mortality,[2,14,15] with diabetes being the most 

common and influential factor.[2,16] However, the 

relationship between diabetes and mortality remains 

controversial, with some studies linking it to both 

incidence and mortality,[17,18] while others show an 

association with incidence but not mortality.[6,16] In 

our study, 60% of patients had diabetes, but no 

significant association with mortality was observed. 

The time from symptom onset to hospital 

presentation varies, with some patients presenting 

within 1-30 days.[19,20] In our cohort, patients 

generally presented with advanced perineal 

inflammation. 

Fournier's gangrene often arises from poor hygiene in 

the perineal area, with infectious sources typically 

stemming from anorectal diseases, urological 

conditions, intra-abdominal diseases, or trauma.[9] In 

our study, the most common causes were perianal or 

perirectal infections. Notably, two patients developed 

severe infections following radiotherapy for rectal 

cancer, supporting previous findings that 

malignancies and immunosuppression due to 

treatment are risk factors for Fournier's gangrene.[15] 

Given the increasing number of rectal cancer cases 

and the role of radiotherapy, surgeons should remain 

vigilant about the potential connection between 

cancer treatment and Fournier's gangrene. 

The most common causative organisms in Fournier's 

gangrene are aerobic Gram-negative bacilli or Gram-

positive cocci, often in mixed infections.[14-19] with 

bacteria such as Escherichia coli, Proteus, 

Enterococcus, Pseudomonas, and Klebsiella species 

being frequently identified.[15-22] The predominant 

organism in our study was E. coli (36%), followed by 

Streptococcus species (18%). Other organisms 

included Enterococcus, Acinetobacter, 

Staphylococcus, Klebsiella, Proteus, and 

Pseudomonas, with two patients showing 

polymicrobial infections. 

Management of Fournier's gangrene includes early 

detection, immediate and aggressive debridement, 

and appropriate broad-spectrum antibiotic 

therapy.[2,6,19] Norton et al,[13] emphasize patient 

stabilization, broad-spectrum antibiotics, and timely 

surgical intervention, with prompt debridement being 

crucial. In this study, all patients underwent 

aggressive debridement and broad-spectrum 

antibiotics, with a mean of 1.7 debridements 

performed. A total of 24% of patients required an 

ostomy; however, no significant association was 

found between ostomy and prognosis, despite other 

studies reporting poor outcomes in ostomy 

patients.[23-25] Ostomy can aid in the healing of 

wounds caused by anorectal infections in Fournier's 

gangrene.[2] Fifteen patients (30%) required skin 

grafts, while five patients' wide wounds healed with 

the use of vacuum-assisted closure (VAC) dressings. 

VAC devices promote debridement, increase 

perfusion, stimulate fibroblast migration, and 

facilitate wound closure, reducing the need for 

additional skin grafts.[2] 

The mortality rate for Fournier's gangrene remains 

high, with reported rates ranging from 3% to 67%.[2,9] 

Key prognostic factors include age, comorbid 

conditions like hypertension, diabetes mellitus, heart 

failure, renal failure, coagulopathy, and procedures 

such as ostomy or mechanical ventilation.[2,25] Other 

factors like necrotic area size, FGSI score, and the 

presence of sepsis or shock at admission are also 

linked to outcomes.[26-28] In this study, while 60% of 

patients had diabetes, no significant association was 

found between diabetes and mortality. Only patients 

with an FGSI score higher than 9 had a higher 

mortality rate, which is consistent with the use of 

FGSI to guide therapeutic decisions.[6] 

In terms of laboratory results, high BUN levels (>50 

mg/dl) have been associated with poorer 

prognosis,[29] while hypoalbuminemia is also a 

negative prognostic factor.[30] Although our study 

found that a BUN level >50 mg/dl predicted a poorer 

prognosis, there was no significant difference in 

outcomes based on hypoalbuminemia. While these 

prognostic markers are useful, the most critical factor 

in improving outcomes is the prompt, aggressive 

management of patients based on clinical 

presentation, vital signs, and laboratory results. 

A significant limitation of this study is the small 

sample size. However, given the low incidence of 

Fournier's gangrene, the 50 patients included in this 

study are representative of the disease within a single 

institution. 

 

CONCLUSION 
 

The incidence of Fournier's gangrene is expected to 

rise, driven by the aging population and an increase 

in metabolic and immune-related diseases in 
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developed countries. Despite advancements in 

medical care, the mortality rate remains high. The 

most effective approach to managing this disease is 

aggressive debridement combined with broad-

spectrum antibiotic therapy. Additionally, the use of 

vacuum-assisted closure (VAC) dressings can 

significantly promote wound healing and reduce the 

need for reconstructive surgery, such as skin grafting. 

A comprehensive understanding of Fournier's 

gangrene by treating physicians is essential for 

improving patient outcomes. Surgeons should be 

aware that prognosis can be enhanced by recognizing 

predisposing diseases and prognostic factors early in 

the course of the disease. Procedures such as 

diverting stoma or hemodialysis may also improve 

the prognosis in select cases. 
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