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ABSTRACT: BACKGROUND: Fourniers gangrene is a fatal necrotising fasciitis of the perineal region 

which requires aggressive medical or prompt surgical treatment. AIM: Aim of the study is to study its 

risk and predisposing factors along with the clinical course and management techniques. Predictive 

values of Fournier Gangrene Severity Index Score was calculated. MATERIALS AND METHODS: In a 

prospective case review between july2012 to July 2014, predisposing factors, clinical course and FGSI 

score for all cases of Fourniers gangrene was evaluated. RESULTS: Commonest affected age group 

was 40-60 years with an average of 50 years and. The disease more commonly affects in lower socio-

economic group. Diabetes and alcoholism were significantly associated with the disease and 

association of co-morbidities gravely influences the prognosis. Average time before referral for 

treatment was 6.4days in the survival group and 31.66 days in the non-survival group. FGSI ˂7 had a 

better outcome, however FGSI˃9 had high mortality rate (20%). CONCLUSION: Older age group 

patients ˃50 years had significant morbidity and mortality. FGSI is an effective score for mortality 

assessment with a high predictive value. Early detection of patients followed by adequate surgical 

debridement and proper antibiotic cover, yields good results. 

KEYWORDS: Fourniers gangrene, crepitus, streptococci, scrotal skin, thigh implantation. 

 

INTRODUCTION: Fournier’s Gangrene (FG) is a fulminant infection, including necrotising fasciitis of 

the genital, perineal and/or perianal regions.1 It was initially described by Baurinne in 1764 and then 

was described in 1883 by the French Dermatologist Jean-Alfred Fournier as idiopathic gangrene of 

the penis and scrotum in five young men.2,3 

This potentially fatal condition is characterised by rapid spread of microorganisms along the 

subcutaneous space leading to endarteritis obliterans because of platelet aggregation stimulated by 

heparinise produced by aerobic and anaerobic bacteria. This leads to impaired local blood supply, 

local oedema, hypoxia and necrosis of the soft tissues.4,5 This also favours the development of 

anaerobic bacteria. These microorganisms produce hydrogen and nitrogen that accumulate in 

tissues, causing crepitation.4 

This infective gangrene of the scrotum and the vulva is usually caused by an anaerobic 

hemolytic strain of streptococci. Other infective agents can be Bacteroides fragilis and aerobic 

Escherichia Coli. Thus, it is also called as polymicrobial necrotising fasciitis. 6,7 

Predisposing factor for FG are impaired host defense (diabetes mellitus (DM), chronic 

alcoholism, malignancy, radiotherapy, chemotherapy, AIDS), local trauma, chronic renal failure (CRF), 

periurethral urine leak, perineal surgery, and paraphimosis among others8, 9, 10 It is seen frequently in 

low socio-economic groups. 

The disease occurs in all ages and has been reported in both sexes. But males outnumber 

females by a ratio of 10:1. Mortality has been reported in different series to range from 16 to 

40%.6,11,12 
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Its clinical presentation is variable, but often presents with oedema, erythema, pain, fever and 

increased volume; crepitus may be present in 50-62% of cases.1,5 It may present as a patch of 

gangrenous scrotal skin or the entire scrotal skin may slough off. Sometimes the penis alone may be 

affected with scrotal sparing. Extensions may sometimes reach the thighs, abdominal wall, chest wall, 

axilla. Testicular involvement is rare because of the different blood supply. 

The time interval from onset of symptoms specific to the process until the request for medical 

care varies widely and this time determines the extent of the necrotic area and a critical influence on 

the prognosis.1,13 

Of the imaging studies, X rays are useful in demonstrating the presence of gas in soft tissues; 

ultrasound is more useful as it can demonstrate the presence of diffuse edema, thickness of the 

scrotal wall and possibly the penis, and the presence of scrotal gas. 1,5 

It is a situation that warrants urgent radical surgical treatment (debridement), in addition to 

the use of antibiotics. 1,14 

The management ranges from emergency surgery (debridement), managing topically 

(sodium hypochlorite, hydrogen superoxide and even honey), and administering antibiotics, to 

hyperbaric oxygen. 15,16 

Loar et al. have described gangrene severity index of Fournier (FGSI)4,17,18 which is useful for 

evaluating the prognosis and to stratify risk in these patients. 

FGSI is a numerical score obtained from a combination of physiological hospital admission 

parameters that include temperature, heart rate, respiration rate, sodium, potassium, creatinine, 

leukocytes, haematocrit and bicarbonate. They stabilized that an FGSI score above 9 is sensitive and 

specific as a mortality predictor in FG patients. 

 

AIMS AND OBJECTIVES: 

 To study the risk factors, predisposing factors, clinical presentation, and various treatment 

modalities in patients with Fourniers gangrene. 

 To study the predictive value of the Fourniers Gangrene Severity Index (FGSI) Score in the 

outcome of these patients. 

 

MATERIALS AND METHODS: The study is a prospective case review of 30 patients admitted in 

Basaveshwar Teaching and General Hospital, Gulbarga; from May 2012 to May 2014. 

After a careful history and thorough general and physical examination all cases of necrotising 

fasciitis involving genital, perianal and perineal region were subjected to the relevant investigations 

and the diagnosed cases of Fourniers gangrene were included in the study. FGSI score was calculated 

based on clinical features and laboratory investigations. The degree of deviation from normal was 

graded from 0-4 as described by Loar et al. 4 The individual values were summed to obtain a FGSI 

score. 

The FGSI score was calculated at the time of admission and at the time of death (if any). 

Patients were stratified according to the FGSI score and the results were compared with the final 

outcome of survival or death. 

Some patients required emergency operative intervention while some patients required 

conservative treatment. Postoperatively, patients were followed up and complications were noted. 
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 For patients undergoing conservative management, manner of treatment, complications or 

recovery were noted. 

FG patients were divided into two categories: survivors group A (n = 24) and non-survivors 

group B (n = 6). 

Univariate analyses (Fischer exact test, two tailed) were used for comparisons. A P value of <0.05 was 

considered statistically significant. 

Informed consent was taken from the patients and the study had been approved by the 

ethical committee. 

 

RESULTS: 

Age No. of cases Percentage 

21-30 2 6.66 

31-40 4 13.33 

41-50 8 26.66 

51-60 13 43.33 

61-70 3 10 

Total 30 100 

Table 1: Age wise distribution 

 

Mean age- 50.37 ± 4.24 

Range – 28-69 

 

Occupation No. of cases Percentage 

Farmers 13 43.33 

Labourers 10 33.33 

Factory workers 2 6.66 

Others 5 16.66 

Total 30 100 

Table 2: Distribution according to occupation 

 
 

 

Risk factor 
Group A (Survivors) 

 24/30 

Group B (non-survivors) 

 6/30 

Diabetes mellitus (13) (43.33%) 8 (33.33%) 5(83.33%) 

Hypertension (5) (16.66%) 2(8.33%) 3(50%) 

Alcoholism (8) (26.66%) 5(20.83%) 3(50%) 

HIV (2) (6.66%) 1(4.16%) 1(16.66%) 

None (13) (43.33%) 13(12.5%) 0 

Table 3: Distribution according to co-morbid conditions 
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Etiology No. of cases Percentage 

Perianal/ perirectal 6 20 

Srotal abscess 15 50 

Trauma 3 10 

Idiopathic 6 20 

Total 30 100 

Table 4: Distribution according to etiological factor 
 

 

Technique No. of cases Percentage 

Conservative 9 30 

Secondary suturing 13 43.33 

Split skin grafting 6 20 

Thigh implantation 2 6.66 

Table 5: Distribution of patients according to management 

 

 

Group A 

(Survivor) 

24/30 

Group B 

(non- survivor) 

6/30 

P value 

Two tailed 
 

Age ˃50 (16) 10/24 6/6 0.0185 S.S 

Duration of presentation ˃48 years 14/24 5/6 0.3717 N.S 

Predisposing factors present 11/24 6/6 0.0237 S.S 

Site of origin 

-scrotum 

-Perianal 

 

20/24 

4/24 

 

4/6 

2/6 

 

0.5705 

0.5705 

 

N.S 

N.S 

No. of debridements ˃1 7/24 3/6 0.3717 N.S 

FGSI score ≥ 9 7/24 5/6 0.0256 S.S 

Hospital stay ˃30 days 15/24 4/6 1.0 N.S 

Table 6: Comparison of results between two groups 

S. S- Statistically significant, N.S- Not statistically Significant. 
 

Assigned numerical score 4+ 3+ 2+ 1+ 0 1+ 2+ 3+ 4+ 

Temperature °C ˃41 39-40.9 - 38.5-38.9 36-38.4 34-35.9 32-33.9 30-31.9 ˂29.9 

Heart rate ˃180 140-179 110-139 - 70-109 - 56-59 40-54 ˂39 

Respiratory rate ˃50 35-49 - 25-34 12-24 10-11 6-9 - ˂5 

Serum sodium 

 (mmol/l) 
˃180 160-179 155-159 150-154 130-149 - 120-129 111-119 ˂110 

Serum potassium (mmol/l) ˃7 6-6.9 - 5-5.4 3.5-4 3-3.4 2.5-2.9 - ˂2.5 

Serum creatinine (mg/100 ml) ˃3 2-3.4 1.5-1.9 - 0.6-1.4 -- ˂0.6 - - 

Haematocrit % ˃60 - 50-50.9 46-49 30-45.9 - 20-29.9 - ˂20 

Leukocytes (total/mm3×1000) ˃40 - 20-39.9 15-19.9 3-14.9 - - 1-2.9 - 

<1 Serum bicarbonate 

(venous, mmol/l) 
˃52 41-51.9 - 32-40.9 22-31.9 - 18-21.9 15-17.9 ˂`5 

Table 7: FOURNIERS GANGRENE SEVERITY INDEX 
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DISCUSSION: Of the 30 cases included in the study, maximum number (13) of cases (43.33%) 

belonged to 61-70 year age group followed by 51-60 years age group (8) (26.66%). The overall mean 

age was 50.37±4.24. The patients of group B (non-survivors) belonged a comparatively older age 

group (˃50yrs) (P value- 0.0185. statistically significant). 

Most of them were farmers (13) (43.33%) by occupation followed by labourers (10) 

(33.33%) and factory workers (2) (6.66%). Thus, all patients belonged to the low socioeconomic 

class. 

In this study the commonest risk factor was diabetes mellitus (13) (43.33%). 83.33% of non-

survivors suffered from diabetes mellitus. This was followed by alcoholism (8) (26.66%) and 50% of 

non survivors were alcoholic. 50% of non-survivors had hypertension. 100% of the non-survivor 

population had an individual or a combination of predisposing factors (P value- 0.02337, Statistically 

significant) 

Morpurgo E, et al,19 Korkut M, et al20 also stated that Diabetes mellitus has been shown to 

exist in high proportions in those with FG, while alcoholism has also been shown to be a poor 

predictor of survival as per Clayton MD et al.21 

Y eniyol CO et al22 also highlight other predisposing factors on survival rates, notably cardiac 

failure, hypertension and renal insufficiency. Interestingly, diabetes mellitus was not implicated. 

But the association of these co-morbidities with increased mortality is controversial23, 24, 25 

There is similar uncertainty about the association of age and mortality. 23,26 

The most common site of infection origin was scrotum in 83.33 % in group A and 66.66 % in 

group B. The perianal origin was found in 16.66 % in group A and 33.33 % in group B (though the 

relation of the site of origin and mortality was not found to be statistically significant). 

The most common presenting feature in the present study was gangrene of the scrotum with 

pain and swelling 25(84%) and fever 7(24%). 2(8%) landed in hypotension and shock. 

The average time of the symptoms prior to referral to the treatment was 6.4 days (range 2–15 

days) in group A and 31.66 days in group B (range 20-45 days). this delay may be due to lack of 

knowledge in the lower socioeconomic strata or due to social stigma. Its impact on survival was not 

found to be statistically significant in our study (P value- 0.3717). 

The organism commonly isolated includes E-coli, pseudomonas pyocynae, staphylococcus, 

either in combination or synergistic to other organisms. Klebsiella and Pseudomonas were also 

identified in some cases. 

Culture and sensitivity revealed sensitivity to cefotaxime, metronidazole, ofloxacin in the 

majority of cases. Amikacin, cefoperazone, cefuroxime and Cloxacillin sensitivity was seen in 

comparatively few cases. The commonest antibiotic resistance was to older penicillins (crystalline 

penicillin, procaine penicillin, ampicillin, amoxicillin, cephalexin and gentamycin). 

Surgical debridement under cover of antibiotics, controlled most of the infection. 13 (43.33%) 

required secondary suturing after thorough debridement, thigh implantation was done in 2 (6.66%) 

patients, whereas split skin grafting was done in 6 (20%) patients. 29.16% people in group A and 

50% people in group B underwent debridement more than once. (P value-0.3717, not statistically 

significant). 

Hyperbaric oxygen therapy is considered as a promising modality, but was not used in our 

study due to the lack of this facility at our institute. Other surgical procedures such as diversion 

procedures (cystostomy and colostomy) and orchidectomy were not required in our study. 
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The average stay in the hospital in group A is 31.5 days (29-35 days) and 35 days in group B, 

though its impact on prognosis was not found to be statistically significant. (P value- 1.0) 

 The FGSI index calculated ranged from 2 to 11, with average of 7.2 in group A and 12 to 18             

(avg-14.33) in group B, at the time of admission (P < 0.05). 

Laor et al4 first introduced the FGSI score and concluded that a threshold parameter of 9 

predicts survival. FGSI score >9 had 75% probability of death and ≤9 had 78% probability of survival. 

Since then, several studies were published regarding the validity of FGSI, but the results are still 

controversial. Kara et al24 found that FGSI scores ≥7 were factors affecting the mortality rates with 

statistical significance (P < 0.05). Altarac et al27 found FGSI score to be significantly higher among 

non-survivors (11 vs. 6, P < 0.0001). 

On the other hand, Janane et al28 found that median admission FGSI scores for survivors and 

non-survivors were not significantly different (2.1 ± 2.0 vs. 4.2 ± 3.8, P = 0.331). 

 Tuncel et al17 did not find a significant association of FGSI to mortality. 

Findings of another study by Luján Marco S, et al29, showed that FGSI did not reflect the 

severity of FG but factors like low bicarbonate and high sodium levels and old age were factors that 

predicted the outcome. 

Despite aggressive wide‑spectrum antibiotic treatment and aggressive surgical debridement, 

of this polymicrobial infection, the mortality rates are as high as 43% in some series.30 

 The overall mortality in our study was 20%, which is comparable with other studies, like by 

Hari Gopal Vyas et all (20%) 6, Satyageet Varma et all (26.5%). 1 

Janane et al28 found that the extent of body surface area involved by the disease process has a 

significant impact on the mortality (P = 0.001). 
 

  
 

 
 

CONCLUSION: Commonest affected age group was 40-60 years with an average of 50 years and older 

age group patient’s ˃50 years had significant morbidity and mortality. The disease more commonly 

affects the lower socioeconomic group. Diabetes and alcoholism were significantly associated with 

the disease and association of co-morbidities gravely influence the prognosis. FGSI ˂7 had a better 

outcome, however FGSI˃9 had high mortality rate (20%). Orchiedectomy was not done in our study.  

 The mean duration of hospital was 30±16 days. No Significant difference between duration of 

hospitalisation of survivors and non-survivors was found. The survivors and the non-survivors had 

significant difference in FGSI scores. A high FGSI score strongly suggests a poor prognosis. Early 

detection of patients followed by adequate surgical debridement and proper antibiotic cover, yields 

good results. 

Fig. 1: Pre and Post debridement images of a case of fourniers gangrene 
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