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Necrotinzing soft tissue infections (NSTIs):Literary review and description of a Fournier syndrome case.

A 62 y.o. male with tight fimosis, swelling, redness, pain on palpating and necrosis of the penis and scrotum was admit-
ted in our clinic, (FGSI = 6) with periferic vasculopathy; and diabetes mellitus type II and he was in dialysis treat-
ment before the hospitalization. The patient was HCV affected. In 24 hours he underwent radical surgical debridement
with excision of all necrotic material from penis and scrotum up to the subdermal layer and tissue of doubtful viabil-
ity for about 75% of the skin and circumcision. In third, fifth and seventh postoperative days he underwent to local
infusion of autologous PLT growth factors. The patient was discharged in 9th postoperative day and FGSI was still 6;
the skin and subdermal tissue was barely reskined, with low homogeneous granulation, edema was heavely reduced.
In our case, deviation from homeostasis status at admission was the main worrying factor. We found that diabetes mel-
litus and renal dysfunction at admission was also important risk factor for FG. “E.Coli” was the most common organ-
ism isolated from patient wound cultures. The FGSI is an objective and easy to apply score method to quantify the
metabolic status and can be used to evaluate therapeutic options and assess results.
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Introduction

Fournièr Gangrene was first described in 1883 by a
French venereologist, Jean Alfred Fournier 1, who iden-
tified the syndrome by three findings: abrupt onset in a
healthy young man, rapid progression, and the absence
of a specific causative agent. Fournièr gangrene belongs
to the group of local non-specific infection of soft tis-
sues (NSTI) a group of uncommon, rapidly progressive,
potentially fatal disorders 2,3. It is characterized by exten-
sive necrosis of superficial and deep fascial planes pro-

ducing a necrotizing fasciitis with loss of subcutaneous
tissue and skin of the perineum and abdominal wall
along with the scrotum and penis in males and the vul-
va in females 4,5. Main feature is the predilection to
patients with diabetes, immunosupression, malignant dis-
eases or other debilitating state 6. Mortality rate is still
high at between 0% and 67% 2,4,5,7,15. Keys to success-
ful management of patients with necrotizing soft tissue
infection are early recognition, complete surgical debride-
ment and early initiation of appropriate broad-spectrum
antibiotic therapy 8.

Materials and methods

A 62 years old male with tight fimosis, swelling, red-
ness, pain on palpating and necrosis of the penis and
scrotum was admitted in our clinic (Fig. 1). Laboratory
results  at the admission showed the following parame-
ters used to evaluate FGSI: Temperature was 36,4° C;
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heart rate 95 Bpm; respiration rate 18 bpm; serum Na
135 mEq/L; serum K 5,15 mEq/L; serum Creatinine
7.82 mg/dl; Hct 22.9 %; Wbc 14.8 10.3/uL; serum
bicarbonate 24,6 mmol/L. Admission FGSI was 6
(according to Fig. 3). Others parameters were: Hgb 7,5
g/dL; Plt 280 10.3/uL; Gluc. 112 mg/dL; albumin 2,7
g/dL; ALT/GPT 43 u/L; AST/GOT 16 u/L. The patient
underwent to Chest X ray and cardiological advice that
showed circulatory compensation with periferic vascu-
lopathy; he was affected by diabetes mellitus type II and
he was in dialysis treatment before the hospitalization.
The patient was HCV affected. He underwent to two
blood transfusions of whole blood. In 24 hours he under-
went radical surgical debridement (Fig. 2) with excision
of all necrotic material from penis and scrotum up to
the subdermal layer and tissue of doubtful viability for

about 75% of the skin and circumcision. In third, fifth
and seventh postoperative days he underwent to local
infusion of autologous PLT growth factors. The patient
was discharged in 9th postoperative day and FGSI was
still 6; Wbc were 8.0 10^3/uL; Hgb 8,8 g/dL; serum K
4.48 mEq/L; the skin and subdermal tissue was barely
reskined, with low homogeneous granulation, edema was
heavely reduced. At 1 month follow up we found a good
reepithelialization so that the patient did not need any
other surgical treatment.

Results

The total reepithelialization of penis and scrotum
occurred in six weeks.
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Fig. 1: Admission. Fig. 2: intraoperative.

Fig. 3: (Fournier’s gangrene severity index) 27.

Variables High abnormal values             Low abnormal values
+4 +3 +2 +1 0 +1 +2 +3 +4

Temperature °C >41 39-40.9 – 38.5-35.9 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 sodium. mmo/l >180 160-179 155-159 150-154 130-149 – 120-129 111-119 <110
Serum potassium, mmol/l >7 6-6.9 – 5.5-5.9 3.5-5.4 3-3.4 2.5-2.9 – <2.5
Serum creatinine, mg/100 ml, >3.5 2-3.4 1.5-1.9 – 0.6-1.4 – <0.6 – –

x2 for acute renal failure
Hermatocrit, % >60 – 50-59.9 46-49.9 30-45.9 – 20-29.9 – <20
While blood cell count, x 109/l >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 <15



Keys to successful management of patients with necro-
tizing soft tissue infection are early recognition and com-
plete surgical debridement and early initiation of appro-
priate broad-spectrum antibiotic therapy. Soft tissue
reconstruction should take into account both functional
and cosmetic outcome 16. Critical care management com-
ponents such as the initial fluid resuscitation, end-organ
support, pain management, nutrition support, and
wound care are all important aspects of the therapeutic
strategy. Additional innovative strategies for the treatment
of Necrotizing soft-tissue infections (NSTIs), including
intravenous immuno-globulin G (IVIG), hyperbaric oxy-
gen, and vacuum-assisted closure, do not yet have defin-
itive evidence of efficacy, but may be considered in
patients at high risk of death. 

Discussion

Necrotizing soft-tissue infections (NSTIs) are a group of
uncommon, rapidly progressive, potentially fatal disor-
ders that include necrotizing cellulitis, adipositis, fasciitis
and myositis/myonecrosis. It is a class of aggressive severe
soft tissue infection that cause rapid and widespread
highly lethal infection and necrosis of the skin and soft
tissues. NSTIs are associated with significant morbidity
and mortality 2. Fournièr gangrene belongs to the group
of local non-specific infection of soft tissues (NSTI) 2,16;
it may extend to the abdomen, lower limbs and chest11.
The bacterial infection, in cases originating in the gen-
ital area, probably pass through Buck’s fascia of the penis
and spread along the Dartos’ fascia of the scrotum and
penis, Colles’ fascia of the perineum, and Scarpa’s fascia
of the anterior abdominal wall. It is a rare process hav-
ing an unknown origin and affects any age and gender;
its incidence is relatively low, but the infection is extra-
ordinary aggressive 17,18. It is often caused by a wide
spectrum of pathogens and is most frequently polymi-
crobial by aerobic and anaerobic bacteria with a syner-
gistic action 19. The most commonly isolated microorgan-
isms are E. coli and Enterococcus faecalis, but also
Pseudomonas aeruginosa, Acinetobacter, Peptostreptoccocus
and streptococcal species, Staphylococcus aureus,
Providencia rustigianii, and anaerobic flora 7,14,18,20-22.
Fournier syndrome is characterized epidemiologically by

predilection to patients with diabetes, immunosupression,
or other debilitating state like superficial traumas, uro-
logical and colorectal diseases and operations 6; alco-
holism, low personal hygiene are perpetuating co-factors
or inciting factor, a post varicella infection case is also
reported in litterature, but diabetes mellitus remains the
most important risk factor in the outcome of disease,
followed by cirrhosis of the liver, uremia and underly-
ing malignancy 4,23-25. Mortality rate, from literature,
remains high at between 0% and 67% 2,4,5,7,8,9,12,14,15,
despite some Authors report a decrease from 25-50% in
past years, to 10-16%, other reports from the last two
years range it from 10 to 41.2% (average: 20.75%) 2-

6,9,11,14,18,21,26. In literature the factors affecting survival
were not finely assessed until the study of Laor et al. in
1995, in which measurable pathophysiologic data
between survivors and non-survivors of FG were com-
pared 27. 
Despite FG seems to be an unpredictable disease process
with wide variability in its presentation 26, the severity
index for Fournier’s gangrene, described by Laor in 1995
(Fig. 3), is useful for evaluating the prognosis of these
patients. High Charlson Comorbidity Index (CCI) and
Fournier’s Gangrene Severity Index (FGSI) scores might
be associated with a worse prognosis in patients with
FG. 28 Different papers show a strong correlation
between the FGSIs and mortality 20. In the Laor case
series the mean FGSI for survivors was 6.9 +/- 0.9 com-
pared to 13.5±1.5 for non survivors. 27. Latest case series
report similar results having admission scores from 3.0
to 6.7 for survivors and from 8.7 to 13.6 for non-sur-
vivors (20, 26, 27, 28, 29, 30) (Table I).
A FGSI threshold of 9 is considered a predictor of mor-
tality during the initial assessment 28 (>9: 75% proba-
bility of death; <9 : 78% probability of survival) 27. We
agree that the Fournier’s gangrene severity index is an
objective and simple method to quantify the extent of
metabolic aberration that may be used to predict out-
come 27. Patients’ metabolic status and the extent of dis-
ease at admission are important factors in the prognosis
of Fournier’s gangrene 29, but deviation from homeosta-
sis is the main predictive parameter of outcome more
significant than the extent of disease or performance of
surgical débridement. Laboratory parameters correlated
with outcome included urea, creatinine, sodium, and
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Table I

Authors / Year Admission FGSI survivors Admission FGSI Regression analysis
non survivors correlation coefficient

Laor / 1995 6.9 ± 0.9 13.5 ± 1.5 = 0.934; p = 0.005 (27)
Yeniyol / 2004 3.0 ± 1.8 12 ± 2.4 P < or = 0.0001 (29)
Ulu  / 2009 5.04 ± 2.49 13.6 ± 4.61 P < 0.0001 (20)
Cyzmet / 2009 5.04 ± 2.49 (0-9) 13.6 ± 4.61 (10–20) P=0.001 (30)
Erol / 2010 5.00 ± 2.91 13.5 ± 2.62 P = 0.001 (28)
Luján / 2010 6.7 (0-14) 8.7 (6-13) P = 0.12 (26)



potassium, hematocrit, albumin, bicarbonate, calcium,
alkaline phosphatase and cholesterol levels. Low magne-
sium levels might be another parameter for a worse prog-
nosis 28. White blood count, platelets, total protein, and
lactic dehydrogenase were also associated with outcome
20, 27. The following factors even worsens the illness prog-
nosis: delay in diagnostic, higher age, anorectal origin of
infection, the amount of organ with dysfunction or fail-
ure31. The number of surgical debridements does not
seem to influence outcome 27, but delayed debridement
seems to be a significant factor affecting the survival rate,
while early and aggressive debridement is a significant
prognostic factor 4. Good results, in recent years with
aggressive surgical and medical management have been
reached. Care for patients with necrotizing soft tissue
infection requires a team approach with expertise from
critical care, surgery, reconstructive surgery, and rehabil-
itation specialists. A comprehensive knowledge of the
pathophysiology, diagnostic features, causative microbial
pathogens, and treatment strategies (including surgical
debridement and antimicrobial therapy) is required for
successful management of NSTIs 2. 

Conclusions

Fournier Gangrene is a progressive, fulminant infection.
Its mortality rate can be cut down by early diagnosis,
aggressive surgical intervention, and the use of broad-
spectrum antibiotics. In our case, deviation from home-
ostasis status at admission was the main worrying fac-
tor. We found that diabetes mellitus and renal dysfunc-
tion at admission was also important risk factor for FG.
“E.Coli” was the most common organism isolated from
patient wound cultures. The FGSI is an objective and
easy to apply score method to quantify the metabolic
status and can be used to evaluate therapeutic options
and assess results.

Riassunto

Paziente 62enne maschio con fimosi serrata edema e
necrosi, del pene e dello scroto ricoverato nella nostra
divisione di chirurgia, (FGSI all’ingesso = 6) con vascu-
lopatia periferica, diabete mellito di tipo II, in tratta-
mento dialitico e portatore cronico di HCV.
In 24 ore si è sottoposto a debridement chirurgico radi-
cale con asportazione di tutto il materiale necrotico dal
pene e dallo scroto fino allo strato sottocutaneo per cir-
ca il 75% della cute e circoincisione. Nel post-operato-
rio (terza, quinta e settima giornata) è stato sottoposto
a infusione locale di fattori di crescita piastrinici auto-
loghi. Il paziente è stato dimesso in 9^ giornata con
FGSI di 6. La cute e il tessuto sottocutaneo erano per
la maggior parte in via di granulazione/riepitelizzazione
ed anche l’edema si mostrava ridotto. In questo caso cli-

nico la principale problematica è stata l’omeostasi ioni-
ca, risolta con adeguata terapia infusiva. Abbiamo riscon-
trato che il diabete mellito e la disfunzione renale sono
importanti fattori di rischio per la sindrome di Fournier.
“E. Coli” è il più comune microrganismo isolato da col-
ture di tessuto gangrenoso. Il FGSI è una scala obietti-
va e facile da applicare per quantificare lo stato meta-
bolico e può essere utilizzato per valutare le opzioni tera-
peutiche e i risultati.
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