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Fournier’s gangrene (FG) is a fulminant form of infective, polymicrobial, necrotizing fasciitis of the perineal,
genital, and perianal regions. It commonly affects men, but women and children may also develop this type of
tissue necrosis.

This study is a retrospective analysis of the management of 13 cases of Fournier’s gangrene, diagnosed from
among about 45 000 patients (men, women, and children) treated in the Department of General, Oncological,
and Functional Urology (Medical University of Warsaw) from 1995 to 2013. All patients with Fournier’s gan-
grene underwent adequate surgical debridement of the necrotic tissues. Additional procedures (suprapubic cys-
tostomy and orchiectomy) were necessary in 10 out of 13 (77.0%) patients. Seven out of 13 (53.8%) patients
required subsequent reconstructive surgery of the scrotum.

All 13 patients were males, with a median age of 59.6 years (range: 42-68 years). The average hospital stay
was 31.9 days (range: 16-46 days). None of our patients died due to Fournier’s gangrene. Bacteriological cul-
tures of samples from the wounds showed polymicrobial flora, including the following genera of aerobes and
anaerobes: Escherichia, Proteus, Klebsiella, Moraxella, Gemella, Enterococcus, Streptococcus, Staphylococcus,
Bacteroides, Pseudoflavonifractor, Parabacteroides, Porphyromonas, Prevotella, Peptoniphilus, Peptostreptococcus,
Actinomyces, Collinsella, and Lactobacillus.

Favorable outcome of FG treatment with low morbidity and no mortality can be achieved with rapid diagnosis,
urgent surgical debridement of all necrotic tissues, and broad-spectrum empirical antimicrobial therapy, usu-
ally with combined antibiotics, against aerobic and anaerobic bacteria. Prevention of uroseptic shock by treat-
ing localized infection is compulsory.
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Background

Some urological conditions have serious or life-threatening
consequences and require immediate surgical and medical
intervention. These medical emergencies include Fournier’s
gangrene, which was first reported in 1764 by Bauriene [1].
He described a case of scrotal gangrene in a 45-year-old man,
an army butcher, due to traumatic injury in the genital region
and the left thigh from the horn of an ox, 4 days before clini-
cal diagnosis was made. Bauriene stated that in cases of scro-
tal gangrene, radical surgical debridement of all infected and
necrotic tissues is required. However, the testicles are not al-
ways affected, and in these cases, to safeguard the male re-
productive system they must not be resected [1-3].

However, the disease was named after Jean-Alfred Fournier
(1832-1914), a Parisian venereologist who reported in 1883
a compiled series of 5 otherwise healthy young men who suf-
fered from a rapidly progressive gangrene of the penis and
scrotum without any apparent cause [4]. More than 1700 cas-
es of necrotizing fasciitis have been reported in the literature
from 1950 to 1999 [5].

As we now know, Fournier’s gangrene may occur due to in-
sufficient or lack of blood supply in the affected area and a
concomitant infection. Most patients are men in their 60s or
70s and often suffer from other concomitant illnesses [6-10].

According to the majority of authors, the most important pre-
disposing factors are: diabetes mellitus, alcoholism, atheroscle-
rosis, peripheral arterial disease, trauma or injury, Raynaud’s
phenomenon, malnutrition, medical immunosuppression (e.g.,
chemotherapy, steroids, and malignancy), HIV infection, leuke-
mia, liver diseases, and debilitating illness [6-8,11]. Multiple
predisposing factors predict a poor prognosis and correlate
significantly with mortality [12,13]. The reported overall mor-
tality rate is around 20-40%, but it can be as high as 70-80%,
particularly if sepsis is present at the time of hospital admis-
sion [2,7,8,14-16].

Necrosis of the tissues in the affected areas (predominantly in
the genital region), intense pain, and tenderness are the main
symptoms of this disorder. Inflammation begins with the ap-
pearance of a black spot, called Brodie’s sign [17]. From this
moment, the necrotic inflammation spreads briskly, moving
along the fascial planes and stretching into the surrounding
areas (perineum, scrotum, hypogastrium, and sometimes af-
fecting the region from the thigh up to the diaphragm) causing
rapid deterioration of the patient’s general condition [2,8,11].
The male-to-female ratio is 10: 1 [5].

The aim of this study was to present 13 cases of Fournier’s gan-
grene treated over 18 years in a university-affiliated urology
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department. The analysis includes the most common species
of bacteria isolated from the site of infection, evaluation of
the disease outcome, identification of the associated risk fac-
tors and prognostic indicators of FG, effectiveness of thera-
peutic procedures, complications, and mortality.

Material and Methods

Among about 45 000 patients hospitalized in our department
between 1995 and 2013, we diagnosed and treated 13 cases
of Fournier’s gangrene. Characteristics of these patients (all
males) are listed in Table 1. Immediately after admission, all
patients were subjected to surgical resection of all necrotic
tissues. Prior to surgery, all patients underwent intensive in-
travenous fluid replacement and were treated with parenter-
al broad-spectrum triple antimicrobial therapy, using a third-
generation cephalosporin combined with metronidazole and/
or an aminoglycoside, with dose adjustment according to re-
nal function.

Surgical procedures consisted of adequate and urgent debride-
ment of all necrotic tissues, wound drainage, and diversion of
urine via a suprapubic catheter. At the time of surgery, swabs,
pus, and occasionally samples of necrotic tissue were collected
and sent for microbiological examination. Identification of mi-
croorganisms and susceptibility testing were performed using
standard microbiological techniques. Susceptibility results were
interpreted in accordance with the guidelines (up to 2011 -
CLSI: Clinical and Laboratory Standards Institute; later, EUCAST:
European Committee on Antimicrobial Susceptibility Testing).
No blood cultures were done in these patients.

After obtaining the results of microbiological examination, an-
tibiotic adjustment was made where necessary. After contain-
ment of the infection and debridement of the wound, urinary
diversion was removed and reconstruction using skin grafts
was performed if required.

Results

All 13 (100%) patients were males. The median age was 59.6
years (range: 42-68 years). Diabetes mellitus was present in
4 out of 13 (30.8%) patients, including 2 insulin-dependent
diabetics (15.4%) and 2 patients (15.4%) with type Il diabe-
tes. The mean hospital stay of the 13 patients included in the
study was 31.9 days (range: 16-46 days). None of these pa-
tients had septic shock on admission and did not require in-
tensive therapy or administration of vasopressors. Auxiliary
surgical procedures (apart from debridement of the necrot-
ic tissue) were necessary in 8 (61.5%) patients. Percutaneous
(suprapubic) cystostomy was done in 8 (61.5%) patients, while
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Table 1. Characteristics of patients suffering from Fournier’s gangrene*.

Therapeutic procedures

A0 TS
Patientjsi el apart from debridement

Hospital stay

Accompanying
diseases
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Outcome

Haemorrhoids

Granulation of the
wound

Scrotoplasty;
subcutaneous hiding
of the testicle

Granulation of the
wound

Postalcoholic epilepsy;
HBsAg(+)

Neglected patient; Staghorn
calculi of the kidney

Stroke (3 episodes).
generalised arteriosclerosis;
atrial fibrillation

Arterial hypertension
Tuberculosis;
spondyloarthrosis;
glucose intolerance

Granulation of the
wound

/year of admission (CEVD)] and antimicrobials

1 KT 67 30 None
1995

2 SM 68 46 Orchidectomy
1999

3 SK 51 30 None
2000

4 Kz 63 28 Twice necrectomy
2000

5 PS 42 41 Suprapubic
2006 cystostomy

6 LI 58 28 None
2007

7 WK 67 16 Suprapubic
2007 cystostomy;

orchidectomy;
debridement

8 J) 64 34 Suprapubic
2008 cystostomy

9 KA 55 24 Suprapubic
2008 cystostomy

10 BL 54 34 Suprapubic
2009 cystostomy

11 KB 59 44 Suprapubic
2013 cystostomy

12 SR 64 29 Suprapubic
2013 cystostomy

13 WBA 74 45 Suprapubic
2013 cystostomy

Neglected patient, pour
hygiene, schizophrenia,
chronic circulatory
insufficiency;

atrial fibrillation

Reconstruction of
urethra and end-to-
end anastomosis;
scrotoplasty; plastic
surgery of the penis
and perineum

*In the studied group of 13 patients with FG the period from appearance of first clinical symptoms till hospital admission ranged from

3 to 14 days.

orchiectomy was performed in 2 (15.3%) patients. There was
no need for penis amputation in any of the 13 patients with
FG. The source of infection was identified only in 4 (30.7%) pa-
tients as perirectal and gluteal abscesses. None of the patients
in the studied group died of FG. Figures 1-6 demonstrate the
clinical course of the disease in selected patients.

A list of cultured microbial strains is shown in Table 2. In total,
38 bacterial strains were cultured, representing 18 genera. Most
of them were obligate anaerobes and facultative anaerobes,
such as enteric rods of the Enterobacteriaceae family. The typi-
cal fecal anaerobic flora of Bacteroides spp. and Parabacteroides
spp. was isolated from about half of the patients. In cases
with the presence of gas-forming microorganisms, necrotizing
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Figure 1. Patient no. 1. Photograph of Fournier’s gangrene of the
scrotum taken on admission. The photograph shows
erythematous scrotum and necrotic areas.

Figure 2. Patient no. 1. Image of the surgical wound after
emergency surgical debridement of the necrotic
tissues.

fasciitis typically presented with crepitations caused by sub-
cutaneous air.

A mixed bacterial flora was isolated from clinical specimens
sent for microbiological culture from 10 patients, while in the
remaining 3 patients a single species was isolated: Klebsiella
pneumoniae, Staphylococcus haemolyticus, and Lactobacillus ac-
idophilus. The co-existence of strict anaerobes and Escherichia
coli was particularly common.
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Figure 3. Patient no. 1. Photograph taken 3 months after
treatment.
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Figure 4. Patient no. 2. Ultrasound scan of the scrotum. A large
subcutaneous reservoir of gas with an irregular surface
and strong acoustic reflections from the gas bubbles.
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Figure 5. Patient no. 2. Ultrasound scan: section of the left
epididymis. Reflections of acoustic waves from small
gas bubbles with acoustic shadows.
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Figure 6. Patient no. 3. Computed tomography scan of Fournier’s
gangrene. CT image shows gas in the subcutaneous
area and circumferentially surrounding the left testicle.

Discussion

Necrotizing fasciitis is a rapidly progressive inflammatory in-
fection of the fascia, with secondary necrosis of the subcuta-
neous tissues. Fournier’s gangrene is a form of necrotizing fas-
ciitis that is localized in the scrotum and perineal area [2,8,11].
Sepsis develops in >40% of patients [18]. Early diagnosis, prop-
er management of the predisposing factors, and aggressive
surgical debridement can improve clinical outcome [9,12,19].

Fournier’s gangrene is a serious urologic emergency with a high
mortality rate, which ranges from 20% to as high as 70% to 80%
[2,7-9,14-16]. However, in our series there was no mortality. The
disease is much more frequent among males (in our study all 13
patients with FG were males). FG is rarely seen in children, but
pediatric cases have been reported from resource-poor countries
where poor hygiene is prevalent and in immunocompromised
children [20]. It can be difficult to diagnose these infections in
the early stages, but they rapidly progress and require aggressive
treatment to combat the associated high morbidity and mortality.

Several authors state that the most important parameters that
predict outcome of FG are hemostatic abnormalities at presen-
tation with this disease and renal failure [10,21]. Diabetes mel-
litus is reported to be present in 20-70% of patients with FG
and chronic alcoholism in 25-50% of FG patients, with some
authors reporting increased mortality in patients with diabe-
tes [2,6,8]. As mentioned previously, among the 13 patients in
the present study, 4 were diabetic (30.8%): 2 were insulin-de-
pendent (15.4%) and 2 had type Il diabetes (15.4%).

Kuzaka B. et al.:
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Necrotizing fasciitis can occur as a complication of a variety
of surgical procedures or medical conditions. Cases of scro-
tal or penile necrotizing fasciitis can also be idiopathic. As
Thwaini et al. reported, the most common sources of infection
are the foci in the gastrointestinal tract (30-50%), followed
by the genitourinary tract (20-40%) and cutaneous injuries
(20%) [2]. In our patients, the source of infection was identi-
fied in only 4 (30.8%) patients, and these were perirectal and
gluteal abscesses. In the remaining patients, the source of in-
fection remained unknown.

FG may arise from several sources (e.g., anorectal, urogeni-
tal, or gynecological). The most common anorectal sources of
FG are perianal abscesses, but there can be other causes as
well, such as abdominoperineal resection, anal intercourse,
rectal biopsy, anal dilatation, hemorrhoidectomy, herniorrha-
phy, rectosigmoid malignancy, appendicitis, diverticulitis, sig-
mo-vesical fistula, perforated colonic carcinoma, pancreati-
tis with retroperitoneal fat necrosis, and perforated duodenal
ulcer [9,10,12,22-25]. Urogenital factors include an indwell-
ing catheter, traumatic catheterization in case of longstand-
ing urethral stricture, urethral calculi, prostatic biopsy, blad-
der carcinoma, epididymitis, balanitis, urinary extravasation,
circumcision, vasectomy, insertion of penile prosthesis, penile
erosion, TVT (tension-free vaginal tape) procedure, hydrocele
aspiration, delayed rupture of ileal neobladder, intracaverno-
sal cocaine injection, and genital piercing, as well as perine-
al trauma and human bites or scratches [2,25]. FG in women
can originate from an infected Bartholin’s gland, septic abor-
tion, episiotomy wound, coital injury, or genital mutilation [2].

The differential diagnosis of Fournier’s gangrene includes many
conditions, such as cellulitis, acute epididymitis, orchitis, stran-
gulated hernia, scrotal abscess, streptococcal necrotizing fas-
ciitis, vascular occlusion syndromes, herpes simplex virus in-
fection, gonococcal balanitis, pyoderma gangrenosum, allergic
vasculitis, polyarteritis nodosa, necrolytic migratory erythe-
ma, warfarin necrosis, and ecthyma gangrenosum [2,16,26].

Cultures from the wounds of FG patients commonly show poly-
microbial flora — mainly aerobes and obligate anaerobes — which
is a characteristic feature of this disease [18,27]. Addison et al.
reported that an average of 4 microorganisms were cultured
per patient, while Yanar et al. reported that in 75% of 35 pa-
tients with FG, at least 2 bacteria were cultured from the le-
sions [6,27]. The polymicrobial etiology of Fournier’s gangrene
typically includes Staphylococcus aureus, Streptococcus spp.,
Klebsiella spp., Escherichia coli, and obligate anaerobic bacte-
ria (e.g., Bacteroides spp.), but involvement of Clostridium spp.
is now less common [16,28-31]. Yanar et al. reported that E.
coli was the most common bacterium, accounting for 43% of
the isolates [6].
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Table 2. Facultative anaerobic and strictly anaerobic bacteria isolated from FG patients (n=38)*.

Species No of isolates % of isolates (N=38)
Gram-negative bacilli Escherichia coli 5 13.2
(family Enterobacteriaceae) Proteus mlrabllls """"""""""""""""""""""""""""""""""""" 1 """"""""""""""""" 2 6 """"""""
Klebsiella pneumoniae 1 2.6
Gram-negative cocci Moraxella lacunata 1 2.6
Gram-positive cocci Gemella morbillorum 1 2.6
Enterococcus faecalis 1 2.6
Streptococcus gallolyticus 1 2.6
Streptococcus constellatus 1 2.6
Coagulase-negative staphylococci 3 8.0
Strictly anaerobic Gram-negative  Bacteroides fragilis 3 8.0
bacili Bacteroides caccae 1 2.6
Pseudoflavonifractor capillosus** 1 2.6
Bacteroides ovatus 1 2.6
Bacteroides thetaiotaomicron 1 2.6
Bacteroides uniformis 1 2.6
Parabacteroides distasonis 2 5.4
Parabacteroides merdae 1 2.6
Porphyromonas asaccharolytica 1 2.6
Prevotella intermedia/disiens 1 2.6
Prevotella bivia 1 2.6
Strictly anaerobic Gram-positive  Peptoniphilus asaccharolyticus 2 5.4
cocel Peptostreptococcus spp. 3 8.0
Strictly anaerobic Gram-positive  Actinomyces naeslundii 1 2.6
rods Collinsella aerofaciens 1 2.6
Lactobacillus acidophilus/jensenii 1 2.6
Lactobacillus fermentum 1 2.6
Total 38 100.0

* Most specimens contained more than one species of bacteria; ** previously: Bacteroides capillosus.

Blood cultures in FG patients are usually negative. Fournier’s
gangrene is rare in Poland, and also in our hospital [24,32,33].
The anaerobic fecal flora predominated in microbiologic cul-
tures. In most cases, a mixed flora was isolated, confirming
reports in the literature.

The precise role of the individual components in the patho-
genic processes is difficult to determine. Microbial isolates cul-
tured from FG skin lesions may be a part of normal skin flora
colonizing the wound. The most common microbes recovered
from wound cultures were Acinetobacter species according to
data from investigators in Saudi Arabia [34].

Moreover, it is possible that rapidly growing bacteria overgrow
the slow growers (e.g., many anaerobes) and suppress them.
The typical isolation of multiple aerobic and anaerobic bacte-
ria in most cases of FG suggests the possibility of a synergis-
tic interaction among these different species. They secrete a
variety of toxins and metabolites that cause tissue necrosis
and rapid spread of the infection, as well as severe cardiovas-
cular impairment. It is believed that in the course of FG, ob-
literative endarteritis of the subcutaneous arteries results in
gangrene of the overlying skin [11]. If not treated, the host
inflammatory reaction can contribute to multi-organ failure
and death [35]. It is believed that FG involves an imbalance
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between host immunity and the virulence of the causative mi-
croorganisms [8].

Due to the predominance of obligate anaerobes, the use of
metronidazole is recommended [2]; this is especially important
because these bacteria are resistant to aminoglycosides and
most of them are also to resistant to cephalosporins. However,
metronidazole should not be used alone because it is inactive
against all aerobes and facultative anaerobes. In triple therapy,
a combination of amoxicillin and aminoglycoside can be used
as they are highly bactericidal against many bacteria. The in-
fection is usually community-acquired; therefore, the bacteria
involved usually do not possess the acquired determinants of
antimicrobial resistance. At present, it is recommended that
(in certain circumstances) classical triple therapy be replaced
with newer groups of antibiotics, such as piperacillin-tazobac-
tam. Clindamycin may also be used because it suppresses tox-
in production. In patients with previous hospitalizations and
prolonged antibiotic therapy, carbapenems, linezolid, dapto-
mycin, and tigecycline may be used [13]. Strict cooperation is
necessary between clinicians and microbiologists to optimize
management of patients with FG.

In the majority of FG patients treated in our hospital, there
were predisposing factors (e.g., diabetes mellitus and alcohol-
ism). However, in our group of FG patients, we achieved good
results of treatment due to emergency surgical intervention,
with extensive and adequate surgical necrectomy of all devi-
talized tissues, proper drainage, intensive treatment of septic
shock, and a broad-spectrum triple antibiotic regimen of ami-
noglycoside, metronidazole, and ampicillin or cephalosporin,
as recommended in the literature [5,8]. An important part of
therapy of FG is also good local hygiene, with wound dressings
changed twice daily, and administration of analgesics and anti-
pyretics. In the treatment of FG, it is essential to closely monitor
patients for early signs of development of ARDS (acute respi-
ratory distress syndrome) and renal failure, as well as detec-
tion and early treatment of other possible complications. Due
to extensive tissue loss and concomitant sepsis, these patients
have increased metabolic needs, which are best treated with
parenteral nutrition. With these precautions in mind, we start-
ed administration of this regimen immediately on admission
of the patient to the ward. Upon admission, all patients were
immediately treated according to the updated guidelines [35].
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In FG patients, multiple debridements are often needed, which
may result in significant loss of skin and soft tissue, requiring
reconstructive surgery [5,10,11,36]. Several authors reported
that an average of 3-3.5 procedures were required per pa-
tient [10,37]. In a group of 41 patients with FG, >53% needed
reconstructive surgery [7]. Koukouras et al. reported the co-
lostomy rate was 55.5%, the cystostomy rate was 37.7%, and
the orchiectomy rate was 26.6% [38]. A study from Japan ex-
amined 379 patients, showing that early intervention (within
2 hospital days) can cut the mortality rate in half compared
with later intervention [39]. Broad-spectrum antimicrobial ther-
apy, aggressive debridement of necrotic tissue, and compre-
hensive management of these patients are the mainstays in
treatment of these severely ill patients [40].

Hippocrates circa 500 BC wrote “Many were attacked by the
erysipelas all over the body when the exciting cause was a triv-
ial accident...flesh, sinews, and bones fell away in large quan-
tities...there were many deaths.” [41].

The favorable outcome of treatment of all 13 FG patients re-
ported in this study is a result of close cooperation among
anesthesiologists, urologists, and plastic surgeons. We con-
firm that a multidisciplinary approach in diagnosis and man-
agement of this disease can lead to good outcome with re-
duced or no mortality.

Conclusions

1. The disease is much more frequent among males (all pa-
tients in our study were males). 2. Mixed flora was character-
istic, with predomination of obligate anaerobes. 3. Fast and
radical excision of necrotic tissue and broad-spectrum anti-
biotic therapy probably contributed to the lack of mortality.
4. Orchidectomy is rarely necessary in FG patients. 5. Penis am-
putation usually may be omitted (in our series of 13 patients
with FG, there was no need for amputation of the penis in any
of the patients). 6. Subsequent reconstructive surgery allows
the closure of even extensive skin defects.
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