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Abstract

Introduction: Fournier’s gangrene is a rapidly progressing necro-
tizing fasciitis of the perineum and genital area associated with a 
high mortality rate. We presented our experience in managing this 
entity and identified prognostic factors affecting mortality.
Methods: We carried out a retrospective study of 72 patients treated 
for Fournier’s gangrene at our institution between January 2005 
and December 2014. Patients were divided into survivors and non-
survivors and potential prognostic factors were analyzed. 
Results: Of the 72 patients, 64 were males (89%) and 8 females 
(11%), with a mean age of 51 years. The most common predis-
posing factor was diabetes mellitus (38%). The mortality rate was 
17% (12 patients died). Statistically significant differences were 
not found in age, gender, and predisposing factors, except in heart 
disease (p = 0.038). Individual laboratory parameters significantly 
correlating with mortality included hemoglobin (p = 0.023), hema-
tocrit (p = 0.019), serum urea (p = 0.009), creatinine (p = 0.042), 
and potassium (p = 0.026). Severe sepsis on admission and the 
extent of affected surface area also predicted higher mortality. 
Others factors, such as duration of symptoms before admission, 
number of surgical debridement, diverting colostomy and length 
of hospital stay, did not show significant differences. The median 
Fournier’s Gangrene Severity Index (FGSI) was significantly higher 
in non-survivors (p = 0.002).
Conclusion: Fournier’s gangrene is a severe surgical emergency 
requiring early diagnosis and aggressive therapy. Identification of 
prognostic factors is essential to establish an optimal treatment and 
to improve outcome. The FGSI is a simple and valid method for 
predicting disease severity and patient survival.

Introduction  

Fournier’s gangrene is a rapidly progressive necrotizing fas-
ciitis of the perineal, perianal and genital area, first described 

by the French dermatologist Jean-Alfred Fournier in 1883.1

He described a fulminant gangrene of the scrotum and penis 
observed especially in healthy young men without appar-
ent etiologic factors. Presently, the disease mainly affects 
men in the fifth to seventh decades of life, with associated 
predisposing factors and an identifiable etiology. The gan-
grene is considered the result of a polymicrobial aerobic and 
anaerobic synergistic infection originating from a colorec-
tal, genitourinary or skin infection site. It can progress to a 
fulminant soft tissue infection and spread rapidly along the 
fascial planes to the abdominal wall and even the thorax.

Early diagnosis with fast and adequate treatment, includ-
ing aggressive surgical debridement, hemodynamic stabiliza-
tion and broad-spectrum antibiotic-therapy, are the mainstay 
of successful management. However, despite advances in 
surgical technique and critical care, the mortality rate is still 
high, between 20% and 50% in most contemporary series.2

In this study, we presented our experience in managing 
Fournier’s gangrene during a 10-year period and we ana-
lyzed different factors affecting its outcome and mortality.

Methods 

We conducted a retrospective study of 72 patients diagnosed 
with Fournier’s gangrene and undergoing surgical treatment at 
Mohammed V Military Hospital of Rabat, Digestive Surgery 
Department, Morocco during the 10-year period between 
January 2005 and December 2014. The diagnosis was based 
on the patient’s medical history and physical examination. 
Data were collected for age, gender, etiology, risk factors, 
duration of symptoms before admission, physical examina-
tion, laboratory findings, total extent of affected body surface, 
antibiotic therapy, surgical treatment and number of sub-
sequent debridement, requirement for intestinal diversion,
length of hospital stay, and outcome. Mortality was defined 
as disease-related death during the hospital stay. Patients with 
incomplete medical records were excluded from the study.
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The extent of gangrene was measured using nomograms 
routinely used to assess the extent of burn injuries, accord-
ing to which penis, scrotum and perineum each account 
for 1% surface area, and each ischiorectal fossa accounts 
for 2.5%.3,4

To assess the severity of infection, we used the Fournier’s 
Gangrene Severity Index (FGSI) described by Loar and col-
leagues in 1995, and the presence of sepsis, severe sepsis or 
septic shock on admission. FGSI was obtained by combining 
admission clinical (temperature, heart and respiratory rates) 
and laboratory parameters (hematocrit and leukocyte count, 
serum sodium, potassium, creatinine and bicarbonate).5 In 
this index, each parameter is given 0 to 4 points, and FGSI 
is calculated by adding the points of each parameter. The 
cut-off point is 9, meaning that when FGSI is >9, the prob-
ability of death is 75%, and when it is ≤9, the probability 
of survival is 78% (Table 1). Sepsis is defined as infection 
with systemic inflammatory response syndrome, which is 
manifested with two or more of the following findings: body 
temperature <36 °C or >38 °C, heart rate >90 beats/min, 
respiratory rate >20 breaths/ min or PaCO2<32 mmHg, and 
leukocyte count >12 000 cells/mm3, <4000 cells/mm3, or 
>10% of immature forms. Severe sepsis is defined as sepsis 
combined with organ dysfunction, hypotension or tissue 
hypoperfusion. Septic shock is defined as sepsis with refrac-
tory arterial hypotension or signs of systemic hypoperfusion 
in spite of fluid resuscitation.3,4

Statistical analysis was performed using SPSS program 
version 13.0. Qualitative variables were defined by frequen-
cy and percentage, and quantitative variables were defined 
by the median value and the 25th to 75th percentiles. The 
statistical tests employed in the univariate analysis were 
the chi-square test and Fisher’s exact test for the qualitative 
variables and the Mann-Whitney test for the quantitative 
variables. Statistical significance was set at p < 0.05.

Results 

Of the 72 patients, 64 were males (89%) and 8 were females 
(11%), with a median age of 51 years (range: 23–75), and a 
medical history of Fournier’s gangrene in 49 (68%) patients. 
Diabetes mellitus coexisted in 27 patients (38%), high blood 
pressure in 21 (29%), heart disease in 16 (22%), lung disease 
in 5 (7%), liver disease in 6 (8%), kidney disease in 8 (11%), 
and vascular disease in 10 (14%). Nine patients (13%) pre-
sented immunodepression with 5 malignant neoplasms, 2 
chemotherapeutic treatments, and 2 chronic corticosteroid 
use. Chronic alcoholism was detected in 4 patients (6%) 
and smoking habit in 14 patients (19%). 

An etiological factor was identified in 67 (93%) cases; 
therefore, only 5 (7%) patients had idiopathic Fournier’s 
gangrene. The most common source of sepsis was anorec-
tal, especially anal suppurations. No statistical significant 
difference in etiologic factor was found between survivors 
and non-survivors (Table 2).

The most common clinical signs at the time of admis-
sion were perineal necrosis (n = 67; 93%), perineal pain 
(n = 61; 85%), fever (n = 38; 53%), and poor general con-
dition (n = 27; 38%). All patients underwent wide debride-
ment of necrotic tissue under the cover of broad spectrum 
antibiotics (Fig. 1). Treatment was continued with sequential 
debridement until the wound showed healthy granulation 
tissue. Intestinal diversion and hyperbaric oxygen therapy 
were applied, in addition to surgical debridement when 
required. Therefore, adjunctive hyperbaric oxygen thera-
py was used in 56 patients (78%) and prevention of fecal 
contamination was attempted by diverting-colostomy in 14 
patients (19%). Patients with severe sepsis, requiring vaso-
pressors or mechanical ventilation support were treated in 
the intensive care unit. 

Of the 72 patients, 60 (83%) survived and 12 (17%) died. 
The etiology in mortality cases was colorectal in 7 cases 
(13%), genitourinary in 3 (38%), traumatic in 2 (50%). The 

Table 1. Fournier’s Gangrene Severity Index

Variables
High abnormal values Low abnormal values

+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 – 55–69 40–54 <39

Respiration rate >50 35–49 – 25–34 12–24 10–11 6–9 – <5

Serum Na, mmol/L >180 160–179 155–159 150–154 130–149 – 120–129 111–119 <110

Serum K, mmol/L >7 6–6.9 – 5.5–5.9 3.5–5.4 3–3.4 2.5–2.9 – <2.5

Serum creatinine, mg/100 ml, 
×2 for acute renal failure

>3.5 2–3.4 1.5–1.9 – 0.6–1.4 – <0.6 – –

Hematocrit, % >60 – 50–59.9 46–49.9 30–45.9 – 20–29.9 – <20

White blood cell count, 
×1000/mm3 >40 – 20–39.9 15–19.9 3–14.9 – 1–2.9 – <1

Serum bicarbonate, mmol/L >52 41–51,9 – 32–40.9 22–31.9 – 18–21.9 15–17.9 <15
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causes of death were: multiple organ failure in 10 (83%), 
acute myocardial infarction in 1 and pulmonary thrombo-
embolism in 1. Microbiological cultures were done in 44 
patients (61%). A single microorganism was isolated in 7 
patients (16%), and multiple microorganisms were found 
in 37 patients (84%). The most frequent bacterial agents 
cultured from the necrotic tissue were Escherichia coli (83%) 
and Streptococcus spp (35%). Analyses of different prog-
nostic factors according to survivors and non-survivors are 
shown in Table 3 and Table 4. 

Discussion 

In the past, Fournier’s gangrene was thought to affect young 
men only. Currently, the reported age of patients has pro-
gressively increased, as was shown in our study with a 
median age of 51.6,7 Some authors do not report significant 
differences of age between survivors and non-survivors.7,8

Conversely, a growing number of studies show that surviv-
ing patients were significantly associated with a younger 
age.9,10 The same was true in our series, but without sta-
tistical significance. With regard to gender, male predomi-
nance has also been reported in previous studies.11 Czymek 
and colleagues described the female gender as a risk factor 
associated with a higher mortality; however, we could not 
demonstrate similar findings.12

Despite the development of treatment modalities, anti-
biotic therapy, and intensive care techniques, Fournier’s 
gangrene is still a fatal disease with high mortality rate 
(20%–50%).3,13,14 A mortality rate of 17% was detected at 
our centre, that is 14% (8/56) in the hyperbaric oxygen 
therapy group and 25% (4/16) in the non-hyperbaric oxy-
gen therapy group. Our good results may be explained by 
the relative young age of our patients and especially the 
improvement of treatment options (adjunctive hyperbaric 
oxygen therapy to radical surgical debridement, regularly 
wound debridement and dressings, and broad spectrum anti-
biotic coverage). Hyperbaric oxygen therapy is particularly 
helpful in increasing oxygen tension in infected tissue and 
in killing anaerobic bacteria limiting the extent of necrosis 
and improving wound healing.6

Multiple predisposing factors for Fournier’s gangrene 
include diabetes mellitus, arterial hypertension, chronic 
renal failure, systemic disorders, malignant neoplasms, 
chronic alcoholism, immunosuppression, and local trau-

ma.15,16 These conditions are associated with reduced cell-
mediated immune response, which favours the development 
of the infection. Some authors have reported an associa-
tion between these predisposing factors and mortality.17,18

Fig.1. Fournier’s gangrene located to the perineum and scrotum after surgical 
debridement.

Table 2. Sources of Fournier’s gangrene
Etiology Patients (n) (%)
Colorectal 54 (75%)

Genitourinary 8 (11%)

Retroperitoneal (psoas abscess) 1 (1%)

Traumatic 4 (6%)

Unknown 5 (7%)

Table 3. Analysis of prognostic factors (qualitative 
variables)

Variables
Survivors

(n = 60) n (%)
Non-survivors
(n = 12) n (%)

p value

Male/female 54/6 10/2 NS

Diabetes 20 (33.3) 7 (58.3) NS

Hypertension 16 (26.7) 5 (41.7) NS

Heart disease 8 (13.3) 8 (66.7) 0.038

Lung disease 4 (6.7) 1 (8.3) NS

Liver disease 5 (8.3) 1 (8.3) NS

Kidney disease 6 (10.0) 2 (16.7) NS

vascular disease 8 (13.3) 2 (16.7) NS

Malignant disease 2 (3.3) 3 (25.0) NS

Severe sepsis on 
admission

6 (10.0) 9 (75.0) 0.027

Septic shock on 
admission

0 (0.0) 2 (16.7) NS

Diverting colostomy 10 (16.7) 4 (33.3) NS
NS: nonsignificant (p > 0.05).
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Diabetes mellitus is the most common predisposing factor, 
but does not affect the prognosis and clinical outcome.19,20 

The most common concomitant disease in our study was 
also diabetes (38%), but it was not significantly related to 
mortality. Only the mortality rate in heart disease was signifi-
cantly higher (p = 0.038), similar to reports by García Marín 
and Jiménez-Pacheco and their respective colleagues.6,17

Given the severity of symptoms and the rapid progression 
of necrosis, it is important to recognize Fournier’s gangrene 
early, when cutaneous manifestations are minimal. Delay in 
surgical debridement can increase the extent of the necrosis, 
and lead to a worse prognosis.21,22 Early admission, rapid 
diagnosis, and adequate surgical treatment are crucial com-
ponents in achieving a successful outcome. The median 
duration of symptoms before admission was a day longer in 
non-survivors (4 vs. 3), but this was not predictive for mortal-
ity in our study. Moreover, Chawla and colleagues reported 
that the number of surgical debridement negatively affected 
mortality since it might reflect a greater extent of disease.23 In 
our series, there were no differences regarding this parameter 
between survivors and non-survivors, consistent with other 
studies.24-26 In contrast, we found that the extent of affected 

body surface was significantly higher in non-survivors than 
in survivors (p = 0.033), as confirmed in other studies.8,27

Consequently, we believe that the extent of necrosis is 
one of the most important prognostic factors in Fournier’s 
gangrene. Furthermore, most authors advocate that intestinal 
diversion should be used in cases of colorectal perforation or 
anal sphincter involvement, or simply to prevent fecal con-
tamination of the wound. In our study, diverting colostomy 
was done in 14 patients, but did not show any prognostic 
value.28,29 In addition, wound cultures were mostly poly-
microbial in our patients, and the isolated microorganisms 
were not significantly different between survivors and non-
survivors, concurrent with other reports.3,4

Some laboratory parameters, such as low levels of hema-
tocrit and albumin, or high levels of urea, creatinine, leu-
kocyte count, sodium, potassium, alkaline phosphatase and 
lactate dehydrogenase, have been shown to have a prognostic 
value.4,6,13 In our study, mortality was significantly higher in 
patients with low levels of hemoglobin (p = 0.023) and hema-
tocrit (p = 0.019), as well as elevated levels of serum urea 
(p = 0.009), creatinine (p = 0.042) and potassium (p = 0.026). 
These biologic disorders reflect renal dysfunction probably 
related to septic shock and may be the initial stage of a multi-
organ failure. Reduced hemoglobin and hematocrit levels 
showed an altered general status in the patient. This alteration 
was also related to the sepsis from Fouriner’s gangrene. In 
addition, severe sepsis on admission was also predictive for 
higher mortality in our patients (p = 0.027). 

Laor and colleagues developed a prognostic index (FGSI) 
to determine the severity of infection and prognosis of patients 
with Fournier’s gangrene, by using vital signs and laboratory 
data.5 In this system, a FGSI of 9 was used as a threshold 
parameter to predict outcome. FGSI ≥9 had a 75% probability 
of death and FGSI <9 had a 78% probability of survival. The 
cut-off point and its predictive value have been validated 
in other current series.15,30 In our case, the FGSI was signifi-
cantly higher in non-surviving patients with an acceptable 
discriminatory capacity (p = 0.002). Such results support the 
established threshold value of 9 and the validity of the FGSI. 
Recently, Yilmazlar and colleagues suggested a new scoring 
system, the Uludag FGSI (UFGSI), adding 2 parameters (age 
and disease extension) to the classic FGSI score.31

Based on the results of our study, we concluded that 
the use of a prognostic scoring system is important to iden-
tify patients with a greater risk of major complications or 
death. Extra attention is required to manage these patients. 
A more aggressive treatment with extensive surgical debride-
ment, appropriate antibiotic and adequate fluid resuscitation 
should be started at admission. A careful follow-up must be 
performed in the intensive care unit to reduce mortality and 
to improve outcome.

Major limitations of this study include its retrospective 
design and small sample size, a common limitation due to 

Table 4. Analysis of prognostic factors (quantitative 
variables)

Variables
Survivors (min, 

max)
(n = 60)

Non-survivors 
(min, max)

(n = 12)

p 
value

Age 50 (40, 59) 63 (51, 70) NS

Heart rate, bpm 88 (80, 103) 91 (81, 112) NS

Respiration rate, rpm 19 (17, 21) 20 (18, 22) NS

Temperature, °C 37.7 (37.0, 38.4) 38.6 (36.6, 39.0) NS

Hemoglobin, (g/dL) 13 (10.5, 14.1) 10.8 (8.6, 12.0) 0.023

Hematocrit, % 38.2 (30.4, 41.1) 30.4 (27.1, 35) 0.019

White blood cell 
count, 103 cells/mm3 15.7 (14.3, 21.5) 22.8 (15.6, 33.1) NS

Urea 57 (36, 74) 103 (86, 147) 0.009

Creatinine, mg/dL 1.2 (1.0, 1.7) 1.8 (1.1, 4.5) 0.042

Sodium, mmol/L 134 (131, 136) 135 (129, 138) NS

Potassium, mmol/L 3.8 (3.5, 4.3) 4.4 (3.9, 5.6) 0.026

GGT, IU/L 58 (34, 90) 52 (44, 68) NS

Alkaline phosphatase, 
IU/L

91 (57, 146) 130 (96, 237) NS

Venous bicarbonate, 
mmol/L

22.4 (20.1, 23.7) 21.6 (18.8, 24.2) NS

Duration of 
symptoms, days

3 (3, 5) 4 (2, 5) NS

Affected surface, % 3(2, 5) 6(4, 13) 0.033

No. debridements 3(3, 4) 4(3, 5) NS

Length of hospital 
stay, days

32(15, 62) 12(3, 25) NS

FGSI score 5(3, 7) 10(7, 12) 0.002
Min: minimum; max: maximum; bpm: beats per minute; rpm: breaths per minute; GGT: 
gamma-glutamyl transpeptidase; FGSI score: Fournier’s Gangrene Severity Index Score; 
NS: nonsignificant (p > 0.05).
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the rarity of Fournier’s gangrene. A multi-institutional pro-
spective study is needed to accrue the number of patients 
necessary to further validate the prognostic factors of this 
entity. 

Conclusion 

Despite overall improvement in the antibiotic spectrum and 
surgical techniques, Fournier’s gangrene continues to be 
a serious pathology with a high mortality rate. Early rec-
ognition of infection with prompt radical debridement is 
the mainstays of successful management. Comprehensive 
evaluation of metabolic status and physiological parameters, 
predisposing factors, and the extent of necrosis may help 
determine mortality risk and establish an optimal treatment. 
The FGSI score remains a simple and valid method to evalu-
ate infection severity and predict outcome in patients with 
Fournier’s gangrene. 
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