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Polymicrobial bacterial infections are commonly found in cases of Fournier gangrene 
(FG), although fungal growth may occur occasionally. Solitary fungal organisms caus-
ing FG have rarely been reported. The authors describe a case of an elderly man with 
a history of diabetes who presented with a necrotizing scrotal and perineal soft tissue 
infection. He underwent emergent surgical debridement with findings of diffuse ure-
thral stricture disease and urinary extravasation requiring suprapubic tube placement. 
Candida albicans was found to be the single causative organism on culture, and the 
patient recovered well following antifungal treatment. Fungal infections should be 
considered as rare causes of necrotizing fasciitis and antifungal treatment considered 
in at-risk immunodeficient individuals.
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Fournier gangrene (FG) is a rare, rapidly 
progressive, necrotizing infection of the 
perineum and genital area that was first 

described in 1883 by Jean Alfred Fournier in 
five young male patients.1 The infectious flora 
causing necrotizing fasciitis are typically poly-
microbial, involving aerobic and anaerobic bac-
teria derived from gastrointestinal, genitourinary, 
and cutaneous sources.2,3 Certain predispos-
ing conditions increase the risk of developing 
FG, including diabetes, chronic kidney disease, 

immunosuppression, local trauma, urethral stric-
ture, or genitourinary infections.4-6 

It is essential to diagnose FG early and treat 
it  emergently because the infection can quickly 
progress, with mortality rates of 7.5% to 50% cited 
in various series.7,8 Aggressive management involves 
hemodynamic stabilization, broad spectrum antibi-
otics to empirically cover all potential organisms, 
and wide surgical debridement.3-5 Early surgical 
debridement with excision of all nonviable tissue 
is the most important component of treatment. 
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but blood cultures were negative. 
Antibiotics were discontinued, 
and the patient was given one dose 
of caspofungin before transition-
ing to fluconazole to complete a 
20-day course. With continued 
local wound care, his wound healed 
by secondary intention over subse-
quent weeks.

Discussion
FG is a severe and life- threatening 
infection with a persistently high 
mortality rate despite modern 
medical and surgical therapy. 
Other series have shown a vari-
able mortality rate between 7.5% 
to 50%.7,8 Common causes of death 
in patients with FG include severe 
sepsis, coagulopathy, acute kid-
ney injury, diabetic ketoacidosis, 
and multisystem organ failure. 
The Fournier’s Gangrene Severity 
Index (FGSI) has been validated as 
a sensitive and specific predictor of 
mortality in patients with FG.7,13 
The FGSI is calculated based on 
physiologic parameters at hospital 
admission including temperature, 
heart rate, respiratory rate, serum 
sodium, potassium, creatinine, 
bicarbonate, hematocrit, and leu-
kocyte count. Based on their series, 
Laor and colleagues7 proposed that 
an FGSI score of 9 or more indi-
cated a 75% probability of mor-
tality, whereas a score of 9 or less 
indicated a 78% survival probabil-
ity. Our patient had an FGSI score 

of 9 at admission, indicating that 
his infection was severe enough to 
be on the cusp of a dramatically 
elevated mortality rate.

Although polymicrobial bacte-
rial infection tends to be the etiol-
ogy of FG, fungi may be seen and 
have been reported with increas-
ing frequency along with increas-
ingly resistant bacterial causes. 

hydroceles with diffusely thick-
ened skin and no abscesses. He was 
started on vancomycin and piper-
acillin/tazobactam for broad spec-
trum antibiotic coverage. Within 
24 hours of admission, the scrotal 
skin became dusky, and purulent 
drainage was noted. He remained 
hemodynamically stable but was 
taken emergently to the operating 
room for scrotal exploration with 
debridement. 

On operative evaluation, approx-
imately one-third of the ante-
rior scrotal skin was found to be 
necrotic and incision into scrotal 
skin revealed extravasated urine 
mixed with purulent drainage. The 
abscess extended beyond the poste-
rior scrotum into the retroperito-
neal space posterior to the bladder. 
Cystoscopy revealed a completely 
obliterated urethra with numerous 
wide-caliber circumferential stric-
tures in the pendulous urethra; the 
proximal urethra and bladder were 
unable to be visualized. A suprapu-

bic tube was then placed through a 
separate open incision for bladder 
drainage. Scrotal abscess and deep 
tissue gram stains showed many 
polymorphonuclear leukocytes and 
few yeast. Final scrotal abscess and 
deep tissue cultures grew C albi-
cans as the sole organism. The final 
urine culture also grew more than 
100,000 colonies/mL of C albicans, 

Multiple surgical debridements are 
often required, as the areas of cuta-
neous involvement may not indi-
cate the full extent of subcutaneous 
disease.5 

Rapid initiation of broad spec-
trum antibiotic coverage is also 
necessary to stabilize the present-
ing patient with FG before and 
after surgical management. The 
infection is generally caused by 
three or more microorganisms, 
most commonly Escherichia coli, 
Proteus, Enterococcus, and anaer-
obes.4 Fungal etiologies of necro-
tizing infections are rare but have 
been increasingly reported in the 
literature.9-12 Candida species are 
commonly part of the normal flora 
in the gastrointestinal and genito-
urinary tracts of humans but may 
cause acute disease in the setting of 
compromised host immunity. This 
report describes a case of primary 
C albicans necrotizing fasciitis of 
the genitalia and reviews the litera-
ture regarding fungal FG to deter-
mine possible predisposing factors.

Case Report
A 73-year-old man with a history 
of benign prostatic hyperplasia, 
diabetes mellitus, hypertension, 
and urinary incontinence pre-
sented with complaints of scro-
tal discomfort and swelling. On 
review, he endorsed symptoms of 
low-grade fevers, genital pain, dys-
uria, nausea, and weakness which 
began 1 week prior to presentation. 
He was initially seen at an outside 
hospital and was given antibiotics 
and underwent scrotal ultrasound 
before transfer to our institution. 
When he arrived, he was afebrile 
but had significant leukocytosis 
(22.8 K/uL). Physical examination 
identified erythema, edema, and 
induration of the scrotum with 
tenderness extending onto the 
suprapubic area without associ-
ated crepitus (Figure 1). The out-
side ultrasound revealed bilateral 

Figure 1. Preoperative image of patient’s scrotum 
and suprapubic region with buried penis.

Final scrotal abscess and deep tissue cultures grew Candida  albicans 
as the sole organism. 
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based on intraoperative gram stain 
results, which should always be per-
formed and may indicate if fungi are 
present.

In our case, urinary retention 
and stricture disease with suspected 
chronic Candida colonization con-
tributed flora that caused FG after 
urinary extravasation. There were 
several early indicators of a fungal 
infection, including baseline immu-
nodeficiency and a lack of crepitus 
upon examination, suggesting a 
paucity of gas-forming bacteria. 
Additionally, the intraoperative 
findings included a retroperitoneal 
abscess, which would be unusual for 
classic FG and suggested possible 
underlying urinary extravasation 
secondary to urethral stricture dis-
ease. Although this case represents 
a single report, other reports in 
the literature suggest an increasing 

frequency of fungal infections in 
necrotizing fasciitis. With increas-
ing reports or series, more data 
will be available to determine risk 
factors and appropriate treatment 
regimens. We suggest that patients 
presenting with FG and chronic 
retention, prior fungal infections, 
stricture disease with suspected 
urinary extravasation, or compro-
mised immunity be treated with an 
empiric antifungal agent in addi-
tion to broad spectrum antibiotics 
with urgent debridement.

Conclusions
Fungal etiologies of necrotizing 
infections are rare but becom-
ing  increasingly recognized. 
Consideration should be made to 
adding empiric antifungal agents 
in the treatment algorithm of at-
risk patients such as immunodefi-
cient individuals. 

prior to presentation. He had gross 
findings of extravasated urine on 
operative exploration that facili-
tated the spread of urine colonized 
with C albicans to the perineum and 
genitalia. Urinary extravasation is 
not uncommonly noted in cases of 
FG, although estimates of the true 
prevalence are unknown.

The most recent guidelines for 
treatment of FG published by the 
European Association of Urology 
recommend full surgical debride-
ment and treatment with broad-
spectrum antibiotics on presentation 
with subsequent tailoring per cul-
tures.15 Other reviews recommend 
combination antibiotic therapy, 
including a penicillin for strepto-
coccal species, third-generation 
cephalosporin (with or without an 
aminoglycoside) for gram- negative 
organisms, and metronidazole for 

anaerobes.5 Owing to the increase 
in fungal necrotizing infections, 
some have suggested empiric anti-
fungal treatment with fluconazole 
if the patient is at risk for fungal 
infections, such as those who are 
immunocompromised.8,9 However, 
others have highlighted that a large 
number of non-albicans Candida 
species are resistant to azole therapy 
but not caspofungin.11 A patient 
with FG due to C glabrata was suc-
cessfully treated with caspofungin, 
suggesting that caspofungin may be 
a good choice for empiric antifungal 
therapy as well. Alternatively, use 
of amphotericin B is advocated in 
some series if initial stains show the 
presence of fungus or if fungus is 
grown in culture.4,5 The best empiric 
antifungal for FG remains to be 
determined, but one should be con-
sidered, especially in patients at risk 
for fungal infections. Antimicrobial 
selection can be further tailored 

Relatively few reports in the litera-
ture, however, acknowledge soli-
tary fungal infections as leading to 
FG. Candida species were identi-
fied as the only growth from tis-
sue cultures in few reported cases 
of FG.9-11 Single cases of FG caused 
by the low-virulence organism 
Lactobacillus gasseri and cutane-
ous Rhizopus  microsporus have 
been reported as well.12,14 Many of 
the patients described have predis-
posing immunodeficiencies that 
may make them more susceptible 
to fungal growth, colonization, 
or even infection. In the case pre-
sented by Jensen and colleagues,11

the patient had a history of type 1 
diabetes and a prior renal trans-
plant requiring chronic immuno-
suppression. Likewise, the case of 
FG caused by C glabrata described 
by Loulergue and associates10 
occurred in a patient with a his-
tory of diabetes, which may lead 
to compromised immunity. In the 
case of R microsporus infection, the 
patient also had a history of acute 
myelogenous leukemia and dif-
fuse large B-cell lymphoma previ-
ously treated with chemotherapy 
and an autologous bone marrow 
transplant.14 Our patient’s only risk 
factor for immunodeficiency was 
a longstanding history of diabetes, 
which was kept under modest con-
trol (hemoglobin A1c, 6.9%) with 
oral medications.

Urinary tract infection was com-
monly identified in those patients 
who developed FG with fungal 
etiologies.9,10,12 In one case, intra-
operative findings demonstrated a 
perforation of the posterior bulbous 
urethra, suggesting that urinary 
extravasation contributed to the 
development of FG.9 Patients with 
chronic urinary retention of various 
etiologies are often colonized with 
fungal species, specifically Candida. 
Our patient was found to have dif-
fuse urethral stricture disease and 
was likely in overflow incontinence 

Although this case represents a single report, other reports in the 
literature suggest an increasing frequency of fungal infections in 
necrotizing fasciitis.
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Main Points 

• Fournier gangrene (FG) is a severe and life-threatening infection with a persistently high mortality rate, ranging 
from 7.5% to 50%.

• A 73-year-old diabetic man presented with complaints of scrotal discomfort, swelling, and necrosis, consistent 
with FG. 

• The cultures from this evaluation grew Candida albicans as the sole organism present. The patient was treated with 
one dose of caspofungin and then fluconazole to complete a 20-day course, which resolved the patient’s symptoms. 

• Although polymicrobial bacterial infection tends to be the etiology of FG, fungi may be seen and have been 
reported with increasing frequency along with increasingly resistant bacterial causes.

• In this case, urinary retention and stricture disease with suspected chronic Candida species colonization 
contributed flora that caused FG after urinary extravasation. There were several early indicators of a fungal 
infection.

• The authors suggest that patients presenting with FG and chronic retention, prior fungal infections, stricture 
disease with suspected urinary extravasation, or compromised immunity be treated with an empiric antifungal 
agent in addition to broad-spectrum antibiotics with urgent debridement.
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