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Abstract

Introduction Fournier’s gangrene (FG) is the necrotizing

fasciitis of the perineum and genital area. The objective of

this study was to assess risk factors for mortality.

Materials and methods We conducted an analytic and

retrospective study of the patients with FG treated at our

institution between 1998 and 2008. Statistical analysis was

performed with the Statistical Package for Social Science

for Windows, version 15.0, using the Mann–Whitney test

for quantitative variables, and the chi-square and Fisher

exact tests for qualitative variables, in univariate analyses.

Results Of the 34 patients treated, 25 survived (74%) and 9

died (26%) with a median timing of 29 days (13, 60). Statis-

tically significant differences were not found in age, sex and

predisposing factors, except heart disease (p = 0.034).

Admission laboratory parameters and severity criteria showed

significant differences in serum urea (p = 0.007), potassium

(p = 0.008), alkaline phosphatase (p = 0.014) and Four-

nier’s gangrene severity index score (FGSIS) (p = 0.008).

Others factors such as duration of symptoms before hospital

admission, extent of body surface area, number of surgical

debridements, additional surgical manoeuvers (supra-pubic

catheterization or colostomy), microbiological cultures and

ICU stay did not show significant differences.

Conclusions FG is a life-threatening necrotizing fasciitis

with a high mortality rate. In our study, prognostic

variables were heart disease, admission serum urea,

potassium, alkaline phosphatase, and FGSIS. More studies

are needed to validate these findings.
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Introduction

Fournier’s gangrene (FG) is the necrotizing fasciitis of the

perineum and genital area, first described by the French

dermatologist Jean-Alfred Fournier in 1883. He reported

five young men with ‘‘fulminant gangrene of the penis

and scrotum’’. It is a rare disease which affects mainly

males in the fifth to seventh decades of life, with pre-

disposing factors in 95% of them. The origins of this

polymicrobial aerobic and anaerobic synergistic infection

are mainly colorectal, genitourinary, dermatological or

idiopathic. Multidisciplinary treatment seems to be the

best approach, and includes hemodynamic support in an

ICU, broad-spectrum antibiotic therapy and aggressive

surgical debridement, even with supra-pubic catheteriza-

tion, colostomy and orchiectomy. Despite an improved

overall management, the mortality rate is still high (up to

70%) [1–3].

The objective of this study was to analyze patients with

FG to determine risk factors for mortality.

Materials and methods

We performed an analytic, retrospective study of the

patients diagnosed of FG in our Emergency Department
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between 1998 and 2008. The data were collected from the

charts and included age, sex, risk factors [chronic renal/

liver/heart/lung/arterial diseases, alcoholism, diabetes

mellitus (DM), arterial hypertension, malignancy], etiol-

ogy, clinical signs and symptoms (perianal/scrotal pain,

perianal/scrotal erythema, necrosis, purulent discharge,

body temperature, blood pressure, heart and respiratory

rate), laboratory findings, antibiotic therapy (empiric, pre-

vious and appropriate with available microbiological cul-

tures), duration of symptoms between onset and admission,

surgical treatment, extent of body surface area affected

(assessed with normograms used in burn injuries), micro-

biological cultures (blood, urine and wound), number of

surgical debridements, ICU stay, vasopressor drugs and

outcome. To assess the severity of FG, the following cri-

teria were used:

(a) Severe sepsis definition: sepsis (systemic inflamma-

tory response syndrome ? clinical/microbiological

infection) associated with organ dysfunction, hypo-

perfusion or hypotension. Systemic inflammatory

response syndrome is manifested by two or more of

the following conditions: body temperature [38 or

\36�C, heart rate [90 beats/min, respiratory rate

[20 breaths/min or PaCO2 [32 mmHg, WBC count

[12,000 per mm3, \4,000 pert mm3 or [10%

immature forms.

(b) Fournier’s gangrene severity index score (FGSIS).

Described by Laor et al. in 1995, by modifying the

acute physiology and chronic health evaluation II

scale to assign a numerical score that predicted the

severity and outcome of FG. FGSIS was obtained by

combining admission physiological (temperature,

heart and respiratory rates) and laboratory parameters

(WBC count, serum sodium, potassium, creatinine

and venous bicarbonate). Moreover, they established

a cutoff point so that, when FGSIS[9, the probability

of death was 75%, and when B9, the probability of

survival was 78% [4].

Quantitative variables were defined by the median value

(P25; P75) and the qualitative variables by frequency and

percentage. Statistical analysis was performed with the

Statistical Package for Social Science for Windows, ver-

sion 15.0, using the Mann–Whitney test for the quantitative

variables, and the chi-square and Fisher exact tests for the

qualitative ones, in univariate analyses. A value of

p \ 0.05 was considered as statistically significant.

Results

Of the 34 patients assessed, 30 males (88%) and 4 females

(12%), with a median age of 69 years (49, 79), 25 survived

(74%) and 9 died (26%), with a median length of stay of

29 days (13, 60). The values of the different variables

analyzed are shown in Tables 1, 2 and 3.

As to the severity criteria, admission FGSIS median

values were 4 (2–7) and 8 (6–12) for survivors and non-

survivors, respectively (p = 0.008). Of the 20 patients with

severe sepsis criteria, 13 survived and 7 died; of 14 without

these criteria, 12 survived and 2 died (p = 0.171).

Duration of symptoms between onset and admission

3 days (2, 4.5) for survivors and 2 days (2, 7) for nonsur-

vivors, p = 0.268.

Extent of body surface 4% (2.75, 6.5) for survivors and

4.5% (3.5, 5) for nonsurvivors, p = 0.755.

Additional surgical treatment three cistostomies (2 sur-

vivors and 1 nonsurvivor, p = 0.536) and seven colosto-

mies (6 survivors and 1 nonsurvivor, p = 0.511).

Intensive care treatment 18 patients needed ICU stay

(12 survivors and 6 nonsurvivors), p = 0.178 with a

median length of stay was 9 days (4, 20) for survivors and

10 days (2, 15) for nonsurvivors, p = 0.616. Vasopressor

drugs were required in 11 patients (8 survived and 3 died,

p = 0.546).

Eleven patients had previously been treated with anti-

biotics (Table 4), one with amoxicillin, five with

Table 1 Age, sex and predisposing factors mortality analysis

Variables Survivors

(n = 25)

Nonsurvivors

(n = 9)

p
value

Age 66 (49, 73) 72 (62, 78) 0.175

Males 21 9 0.273

Females 4 0

Predisposing factors

(0–1)

10 2 0.297

Predisposing factors

(C2)

15 7

Hypertension present/

absent

15/10 3/6 0.163

DM present/absent 9/16 4/5 0.475

Smokers/nonsmokers 7/18 1/8 0.298

Alcoholism present/

absent

6/19 2/7 0.649

Liver disease present/

absent

3/22 3/6 0.174

Renal disease present/

absent

3/22 3/6 0.174

Lung disease present/

absent

1/24 2/7 0.164

Heart disease present/

absent

4/21 5/4 0.034

Arterial disease present/

absent

5/20 3/6 0.351

Malignancy present/

absent

3/22 4/5 0.061
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amoxicillin/clavulanate, one with ceftriaxone, three with

quinolones, and one with quinolones plus metronidazole.

Surgical debridements 5 (2, 8) for survivors and 5 (1, 9)

for nonsurvivors, p = 0.942.

Microbiological cultures were done in 19 patients

(59%). Wound cultures showed multiple aerobic and

anaerobic microorganisms numbering 4 (2, 6) for survivors

and 2 (2, 3) for nonsurvivors, p = 0.303. No statistically

significant correlation was found, in general, between

mortality rate species of bacteria isolated. However,

Streptococcus (4 survivors/2 nonsurvivors), E. coli (10/2),

Proteus (2/2) and Bacteroides spp. (9/2) were associated to

a higher mortality.

The comparison between the first (15 patients) and the

second half (19 patients) of the study did not show dif-

ferences (11/14 survivors, 4/5 nonsurvivors) except a

change in the antibiotic therapy with a higher use of broad

spectrum antibiotics such as imipenem (1 in first period/14

in second period) and piperacillin/tazobactam (1/3) instead

of penicillin ? gentamicin ? metronidazole (8/1), quino-

lone ? metronidazole (3/0)

Discussion

FG is the necrotizing fasciitis of the perineum and genital

area that affects mainly males in the fifth to seventh dec-

ades of life. Currently, the age of the patients with FG has

increased, as reported by many authors and as shown also

in our series, with a median age of 69 years [5, 6]. Some

studies do not report significant differences of age in sur-

vivors and nonsurvivors. However, others such as Clayton,

Laor and Medina have reported that the median age in

survivors was lower than in nonsurvivors, with significant

differences [5–7]. The same was true in our series, but

without statistical significance.

Predisposing factors have been reported in 95% of

patients, similar to our 88%. The most common were

arterial hypertension, DM and heart disease. The mortality

rate was higher in patients with two or more predisposing

factors, than in those with one or none, but the difference

was not statistically significant. DM has been the most

frequently found risk factor; however, there is no consen-

sus on its prognostic value. In our series the mortality rate

was higher in diabetics than in nondiabetics, but the dif-

ference was not significant. Only the mortality rate in heart

disease patients was significantly higher (56 vs. 16%,

p = 0.034), similar to that reported by Tuncel et al. [7].

Although in the original description the etiology of FG

is unknown, nowadays a cause can be found in more than

90% of patients. In our study, colorectal and trauma were

the most frequent etiologies. In several studies, a colorectal

origin was associated to a worse prognosis due to the

Table 2 Etiology mortality analysis

Survivors

(n = 25)

Nonsurvivors

(n = 9)

p value

Colorectal 15 3

Abscess 13 2 0.442

Malignancy 2 1

Trauma 4 3

Pressure ulcers 1 3 0.223

Foreign body perforation 1 0

Multiple trauma 1 0

Genitourinary catheterization 1 0

Genitourinary 3 3

Infection 3 1 0.200

Malignancy 0 2

Idiopathic 1 0

Table 3 Laboratory parameters

mortality analysis
Parameters Survivors (n = 25) Nonsurvivors (n = 9) p value

Hemoglobin (g/dl) 13.5 (9.8, 14.4) 9.6 (8.6,; 13.2) 0.094

Hematocrit (%) 39.5 (28.4, 41.2) 29.8 (26.2, 36.2) 0.079

White blood cells/mm3 (91,000) 15.2 (13.3, 20.4) 21.9 (15.5, 35.1) 0.11

Serum urea (mg/dl) 48 (36, 98) 102 (86.5, 139.5) 0.007

Serum creatinine (mg/dl) 1.1 (0.9, 1.7) 1.9 (1.15, 4) 0.102

Serum sodium (mmol/l) 132 (130, 136) 135 (128, 136) 0.908

Serum potassium (mmol/l) 3.7 (3.4, 4.3) 4.4 (4, 5.7) 0.008

Serum venous bicarbonate (mmol/l) 22.8 (20.5, 23) 21.4 (18.8, 24.4) 0.591

Alkaline phosphatase (U/l) 100 (85, 147) 180 (119, 319) 0.014

Gammaglutamiltranspeptidase (U/l) 85 (53, 98) 64 (46, 69) 0.06

Albumin (g/dl) 5.8 (4.3, 6.3) 4.8 (3.9, 5.8) 0.175

Blood cultures (?)/(-) 2/7 2/1 0.236

Urine cultures (?)/(-) 2/0 1/1 0.500
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higher number of microorganisms isolated [2, 3]. However,

in our series, the mortality rate was higher in genitourinary

(50%) and trauma (42%) origins, due to two cases of

nonsurgical malignancies and three cases of pressure

ulcers.

Some laboratory parameters have been shown to have a

prognostic value, such as low levels of hematocrit and

albumin, or high levels of serum urea/creatinine/alkaline

phosphatase/lactate [8–10]. In our study, the mortality rate

was significantly higher in patients with high levels of

BUN (p = 0.007), potassium (p = 0.008) and alkaline

phosphatase (p = 0.014).

Patients with severe sepsis on admission had a greater

mortality rate, but only admission median FGSIS values

were significantly higher in nonsurvivors similar to other

series [6–10].

A delay to surgical debridement should, in theory, be

related to a larger extent of body surface area affected, and

a worse prognosis. However, some authors do not report

significant differences in mortality in relation to the dura-

tion of symptoms prior to hospital admission, something

we have also observed [5, 7–9]. Others, such as Korkut

et al. [11], reported that a delay of 1 week was related to a

higher mortality.

The prognostic value of the extent of body surface area

affected is unclear. In the experience of Tuncel et al. [7],

this appears to be one of the most important prognostic

factors; however, Palmer et al. [12] found no direct cor-

relation between survival and body surface area affected,

although they suggest that patients with a lower body

surface area involved had a higher survival rate. Clayton

et al. [6] concluded that patients with more than 5% body

surface area involvement were more likely to die. In our

study, the median body surface area affected was higher in

survivors than in nonsurvivors, but without significant

differences.

Treatment includes hemodynamic support in an ICU,

broad-spectrum antibiotic therapy, and aggressive surgical

debridement with healthy margins. Most authors advocate

the use of fecal and/or urinary diversion in appropriate

circumstances. Fecal diversion should be used when the

sphincters are affected, in incontinence, colorectal perfo-

ration, or severely immune-compromised patients. Urinary

diversion with a supra-pubic catheterization is recom-

mended in urinary etiology [2, 3]. In our study, a colostomy

was done in seven patients, and a supra-pubic catheteri-

zation in 3, but the mortality rate was not statistically

different from the patients who did not need them.

Mortality rate was higher in patients who needed ICU

care but, again, the difference was not statistically

significant.

Parenteral broad-spectrum antibiotic therapy with imi-

penem, piperacillin/tazobactam, or the association between

penicillin ? gentamicin ? metronidazole is necessary to

cover anaerobe and aerobe microorganisms. One must take

into account that some patients might have had previous

antibiotic therapy or a hospital stay, since antibiotic ther-

apy must be appropriate from the beginning. The mortality

rate was not statistically different with the previous anti-

biotic therapy or antibiotic selected. Wound cultures

showed one case of inappropriate empiric antibiotic ther-

apy, and this patient died.

Chawla et al. [13] reported that the number of surgical

debridements negatively affects the survival rate since it

might reflect a greater extent of disease. In our series, there

were no differences in this parameter between survivors

and nonsurvivors.

Hyperbaric oxygen is recommended as adjuvant therapy

in mono-bacterial clostridia infection since it increases

tissue oxygen tension and kills anaerobic bacteria, limiting

the extent of necrosis [3]. However, this therapy is not

available in our institution.

Table 4 Empiric, previous

treatment and appropriate with

microbiological cultures

antibiotic therapy analysis

Survivors (n = 25) Nonsurvivors (n = 9) p value

Empiric antibiotic therapy

Imipenem 11 4 0.07

Meropenem 0 1

Piperacillin/tazobactam 1 3

Quinolone ? metronidazole 2 1

Penicillin ? gentamicin ? metronidazole 9 0

Meropenem ? vancomycin 1 0

Penicillin ? gentamicin ? clindamycin 1 0

Previous antibiotic therapy

Yes/no 7/18 4/5 0.307

Appropriate antibiotic therapy

Yes/no 16/0 1/1 0.111
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The strength of this study is found in the multiple

prognostic variables analysis with some new aspects such

as potassium elevation. However, the weakness is found in

the low number of patients, which prevented us from doing

a multivariate analyses.

Conflict of interest statement None.
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