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 Introduction 

 Fournier’s gangrene (FG) is the necrotizing fasciitis of 
the perineum and genital area with possible affection of 
the abdominal wall. It was named by the French derma-
tologist Jean-Alfred Fournier. He described fulminant 
gangrene of the penis and scrotum in five young men in 
1883  [1] . Histopathologic examination of the affected 
skin and subcutaneous tissue shows cell necrosis, throm-
bosis of small vessels, infiltration with bacteria and in-
flammatory cells, and occasionally free air  [2] . The cause 
of FG is mostly polymicrobial aerobic and anaerobic syn-
ergistic infection originating from a colorectal, genito-
urinary or skin infection site  [3] . Although the disease is 
rare and accounts for 0.02% of all admissions to urology 
wards, it usually occurs in patients who are immunosup-
pressed due to comorbidities and who develop a primary 
infection site such as an abscess  [2, 4] . Despite a multidis-
ciplinary approach that includes broad-spectrum antibi-
otics, radical surgical debridement and hemodynamic 
support in an intensive treatment unit, mortality rates are 
still very high  [5] . The mortality rates are between 20 and 
40% in most reports, but vary greatly and range from 4 to 
88%  [4] .
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 Abstract 

  Introduction:  Fournier’s gangrene (FG) is the necrotizing 
fasciitis of the perineum and genital area with high mortality. 
 Materials and Methods:  A retrospective review included 41 
patients diagnosed with FG in our hospitals from 1995 to 
2010, divided into survivors and nonsurvivors. We analyzed 
anamnestic, clinical and laboratory data.  Results:  The mor-
tality rate was 36.6% (15/41 patients). Elevated heart and re-
spiratory rates, high serum creatinine, low serum bicarbon-
ate, pre-existing kidney disease, and higher median extent 
of affected body surface were associated with higher mor-
tality. Severe sepsis on admission and hypotension below
90 mm Hg were also predictive for higher mortality. The me-
dian FG severity index (FGSI) score was higher in nonsurvi-
vors (11 compared to 6, p  !  0.0001). No cases of testicular 
necrosis were noted.  Conclusion:  Besides standard clinical 
and laboratory parameters included in the FGSI calculation, 
higher extent of affected body surface area and presence of 
hypotension on admission were also positively associated 
with mortality.  Copyright © 2012 S. Karger AG, Basel 
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  The objective of this study was to analyze clinical and 
laboratory parameters in patients with FG, and to report 
factors that determine, influence or predict mortality.

  Methods 

 We conducted a retrospective study of all patients diagnosed 
with FG in our hospitals from 2000 to 2010. Patient data was ob-
tained by searching the electronic medical record database. A to-
tal of 41 patients were found, and they were divided into two 
groups: survivors and nonsurvivors. The diagnosis of FG was es-
tablished based on presenting history and clinical examination. 

Collected data included: age, sex, risk factors, etiology, clinical 
signs and symptoms, clinical parameters (heart rate, tempera-
ture, respiratory rate), laboratory findings (serum sodium, potas-
sium, creatinine and bicarbonate, and hematocrit and leukocyte 
count), duration of symptoms before admission, total extent of 
affected body surface, and number of surgical debridements. 

  The extent of involvement, total body surface area, was calcu-
lated using nomograms routinely used to assess the extent of burn 
injuries. The penis, scrotum and perineum each account for 1% 
surface area, and each ischiorectal fossa accounts for 2.5%. For 
assessment of FG severity on admission, we used the FG severity 
index (FGSI) score, introduced by Laor et al.  [6]  in 1995, and pres-
ence of sepsis, severe sepsis or septic shock on admission. We cal-
culated FGSI from clinical (temperature, heart and respiratory 
rate) and laboratory parameters (serum sodium, potassium, cre-
atinine and bicarbonate, and hematocrit and leukocyte count) ob-
tained on admission, as suggested by Laor et al.  [6] : each param-
eter is given 0–4 points, and FGSI is calculated by summing the 
points of each parameter. The cutoff point is 9 so that when FGSI 
is  1 9, the probability of death is 75%, and when it is  ̂  9, the prob-
ability of survival is 78%. 

  Sepsis is defined as infection with systemic inflammatory re-
sponse syndrome, which is manifested with two or more of the 
following findings: body temperature  ! 36   °   C (97°F) or  1 38   °   C 
(100°F), heart rate  1 90 beats/min, respiratory rate  1 20 breaths/
min or, on blood gas, a PaCO 2   ! 32 mm Hg (4.3 kPa), and leuko-
cyte count  ! 4,000 cells/mm 3  or  1 12,000 cells/mm 3 , or  1 10% im-
mature forms. Severe sepsis is defined as sepsis combined with 
organ dysfunction, hypoperfusion or hypotension. Septic shock 
is defined as sepsis with refractory arterial hypotension or signs 
of systemic hypoperfusion in spite of fluid resuscitation  [7, 8] .

  Statistical analysis was performed with MedCalc statistical 
software version 10.3 (copyrighted by MedCalc Software bvba) 
using a Mann-Whitney test, Fischer’s exact test, and  �  2  test, where 
applicable. p  !  0.05 was considered statistically significant.

  Results 

 Of 41 patients, 39 were male, and 2 female, both of 
whom were in the survivor group. The median age of all 
patients was 59 years (95% CI: 51, 69; range: 33, 90). Pa-
tients were treated by repeated surgical debridements and 
broad-spectrum antibiotic therapy in the intensive treat-
ment unit, and all were operated on within 24 h of admis-
sion. The mortality rate was 36.6% (15/41 patients). Age 
and predisposing factor analysis is shown in  table 1 . Se-
vere sepsis or septic shock on admission was noted in 13 
of 15 (86.7%) patients who died and in 6 of 26 (23.1%) pa-
tients who survived, and the difference was significant
(p = 0.001). Analysis of the infection source is shown in 
 table 2 . Laboratory parameters analysis and analysis of 
FGSI, number of operations, skin surface affection and 
duration of symptoms before admission is shown in  ta-
ble 3 . FGSI  1 9 was noted in 13 patients and FGSI  ! 9 in 28 
patients. The mortality rate was 84.6% in the group of 

Table 1.  Analysis of age and predisposing factors

Survivors
(n = 26)

Nonsurvivors
(n = 15)

p

Age, median (95% CI) 58 (47, 66) 69 (45, 78) 0.12
Heart disease 6 (23.1) 5 (33.3) 0.73
Lung disease 6 (23.1) 6 (40.0) 0.43
Liver disease 5 (19.2) 6 (40.0) 0.28
Kidney disease 2 (7.7) 8 (53.3) 0.0038
Peripheral arterial disease 6 (23.1) 8 (53.3) 0.10
Diabetes 7 (26.9) 6 (40.0) 0.60
Hypertension 16 (61.5) 10 (66.6) 0.99
Malignant disease 4 (15.4) 3 (20.0) 0.96
>1 predisposing factor 22 (84.6) 15 (100.0) 0.29
Severe sepsis on admission 6 (23.1) 11 (73.3) 0.0049
Septic shock on admission 0 (0.0) 2 (13.3) 0.25

Figures in parentheses are percentages unless indicated other-
wise.

Table 2. Analysis of infection sources

Survivors
(n = 26)

Nonsurvivors 
(n = 15)

p

Colorectal
Abscess/infection
Malignant disease

15 (57.7)
11

4

8 (53.4)
4
4

0.95

Genitourinary
Abscess/infection
Malignant disease

7 (26.9)
6
1

2 (13.3)
1
1

0.53

Skin
Trauma
Postoperative
Pressure ulcer

4 (15.4)
2
2
0

3 (20.0)
1
0
2

0.96

Unknown source 0 (0.0) 2 (13.3) 0.25

Figures in parentheses are percentages.
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patients with FGSI  1 9 (11/13 patients) and 14.3% in the 
group of patients with FGSI  ! 9 (4/28), and the difference 
was significant (p = 0.0001). Overall, 8 patients (19.5%) 
required suprapubic cystostomy, and 6 (14.6%) required 
diverting colostomy, but the difference among survivors 
and nonsurvivors was not significant. Microbiological 
cultures were done in 37 patients. A single microorgan-
ism was isolated in 6 patients (16.2%), and multiple mi-
croorganisms were found in 31 patients (83.8%). The most 
common organisms were Streptococcus (n = 11; 29.7%), 
Bacteroides (n = 10; 27.0%),  Escherichia coli  (n = 7; 18.9%), 
Staphylococcus (n = 6; 16.2%), Proteus (n = 4; 10.8%), 
Clostridium (n = 3; 8.1%) and Pseudomonas (n = 2; 5.4%). 
There was no significant difference between survivors 
and nonsurvivors in type or number of isolated microor-
ganisms.

  Discussion 

 FG is an extremely severe condition that requires im-
mediate treatment. Several reports have stated that tissue 
necrosis can progress as fast as 2 cm/h  [9, 10] . Age and sex 
of patients in our study were similar to other reports, with 
no significant difference between survivors and nonsur-
vivors. The mortality rate was 36.6%, similar as in some 
previous reports  [4, 6] . Nevertheless, as already men-
tioned, mortality rates vary greatly among different re-

ports, although the treatment applied is similar or the 
same. 

  We found that the presence of kidney disease was as-
sociated with higher mortality. Concerning laboratory 
and clinical findings, elevated heart and respiratory rates, 
high serum creatinine, and low serum bicarbonate were 
associated with higher mortality. In different reports, 
changes in serum levels of hematocrit, leukocyte count, 
blood urea nitrogen, creatinine, serum sodium, potassi-
um, magnesium, calcium, serum albumin, lactate dehy-
drogenase and alkaline phosphatase have been reported 
to be predictive for higher mortality  [6, 11–14] . In addi-
tion, elevated levels of fibrinogen and FVIII, low protein 
C, and positive lupus anticoagulant were found in over 
90% of patients in one series  [15] , and one study suggest-
ed that female sex is related to higher mortality  [16] . We 
found that severe sepsis on admission, with hypotension 
below 90 mm Hg, was also predictive for higher mortal-
ity. Wound cultures were mostly polymicrobial and con-
tained common skin, urinary tract and colonic patho-
gens, which is similar as in other reports  [17, 18] . Also, no 
difference in isolated microorganisms was confirmed be-
tween survivors and nonsurvivors. 

  No specific bacterial pathogen has been linked with a 
higher tendency to cause FG or as a cause of higher mor-
tality. According to the source of FG, we found no differ-
ence between survivors and nonsurvivors ( table 2 ). Peri-
anal/perirectal, periurethral and scrotal abscesses are the 

Table 3.  Analysis of laboratory parameters and analysis of FGSI, duration of symptoms before admission, number of operations, and 
skin surface affection

Survivors
(n = 26)

Nonsurvivors
(n = 15)

p

Temperature, ° C 37.6 (37.0, 38.3) 38.8 (36.7, 39.5) 0.19
Pulse, bpm 86 (80, 100) 112 (85, 128) 0.0411
Respiratory rate, rpm 19 (17, 22) 22 (20, 28) 0.0074
Leukocyte count, !1,000/mm3 15.5 (10.8, 18.0) 18.0 (9.9, 20.0) 0.29
Hematocrit 0.37 (0.25, 0.40) 0.37 (0.31, 0.39) 0.63
Serum sodium, mmol/l 135 (132, 138) 130 (124, 139) 0.10
Serum potassium, mmol/l 4.0 (3.4, 5.0) 4.2 (3.8, 5.5) 0.08
Serum creatinine, mmol/l 138 (88, 173) 280 (130, 430) 0.0035
Serum bicarbonate, mmol/l 22.3 (18.4, 25.0) 18.0 (13.5, 19.5) 0.0110
FGSI 6 (5, 7) 11 (8, 13) 0.0001
Duration of symptoms before admission, days 3 (3, 4) 4 (3, 5) 0.11
Number of operations 2 (2, 3) 3 (2, 3.5) 0.09
Affected skin surface, % 3 (2, 5) 5 (3, 13) 0.0223
Patients with affection of thighs, lumbar region or abdominal surface, n (%) 3 (11.5) 10 (66.7) 0.0009

Figures are medians (95% CI) unless indicated otherwise.
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most common sources of the infection in most reports, but 
any skin lesion including pressure ulcer or surgical wound 
can act as a starting point for this disease. In our series we 
noted 2 cases of postoperative FG, one after hernia repair 
and one after open hemorrhoidectomy. The median num-
ber of operative debridements was higher in nonsurvivors 
(3 compared to 2), but this was not predictive for mortality 
in our report. This result is consistent with several other 
reports  [6, 14, 19] , although there are series in which the 
higher number of operative debridements negatively af-
fected survival  [13] . This is most likely due to the fact that 
patients who require more debridements have a greater ex-
tent of disease and therefore a worse prognosis. 

  Aggressive and early surgical intervention is still con-
sidered the most effective treatment for FG. We found 
that the median extent of affected body surface was sig-
nificantly higher in nonsurvivors. Intuitively, this is ex-
pected and has been reported in several other series  [11, 
12, 20] ; however, there are reports in which such an as-
sociation was not confirmed  [17] . Affection of abdominal 
and lower extremity skin, which is usually associated 
with higher extent of affected body surface, was positive-
ly associated with mortality in our series. The median 
duration of symptoms before admission was a day longer 
in nonsurvivors (4 days compared to 3), but this was not 
associated with higher mortality. One other study report-
ed a similar finding  [17] , but a positive correlation be-
tween the longer duration of symptoms and higher mor-
tality has also been reported  [21] .

  In our series, we did not notice any cases of testicular 
necrosis, and there was no need for orchidectomy. Some 

authors reported occurrence of testicular gangrene, up to 
20%, but the cause of the necrosis is still not clear because 
the anatomy of fascial layers in the perineum should in 
theory prevent the spread of the infection to the testicular 
tissue or damage to its blood supply  [22, 23] . Several pos-
sible causes of testicular gangrene have been proposed: 
either the primary cause of the FG was orchidoepididy-
mitis  [24]  that resulted in testicular destruction, or the 
infection spread deep into or from the retroperitoneum 
and then to the testis  [3] . Also, it is possible that hyperco-
agulation and disseminated intravascular coagulation, 
which can occur in sepsis, can lead to occlusion of the 
small vessels of the testes and corpora cavernosa  [25] .

  We conclude that   FG is a life-threatening form of nec-
rotizing soft tissue infection with high mortality. Repeat-
ed and radical surgical debridement and intravenous 
broad-spectrum antibiotics are the mainstream therapy. 
Besides the standard clinical and laboratory parameters 
included in the FGSI calculation, a higher extent of af-
fected body surface area and presence of severe sepsis 
with hypotension on admission are also linked with 
higher mortality. The influence of greater number and 
extent of operative debridements and longer duration of 
symptoms before admission on mortality still need to be 
clarified, with a review of published articles. Also, the 
cause and etiology of testicular necrosis in FG still needs 
to be studied and made clear. Detailed analysis of the FG 
etiology and source, and path in which the infection 
spreads should be done in patients that develop testicular 
necrosis during FG. This could include analysis of tes-
ticular and spermatic cord tissue.
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