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1. Introduction

Fournier’s gangrene (FG) is an acute, rapidly progressive and potentially fatal, infective
necrotizing fasciitis affecting the external genitalia, perineal or perianal regions!. The
definition of FG changed more often than the treatment over the years. Professor Jean-
Alfred Fournier (1832-1914), first defined FG as an “acute idiopathic gangrene of the scrotum
in the young male2. The frequent isolation of causative organisms led to the first
modification. Observation that the elderly with certain co-morbidities are more often
affected along with reports in women went a long way in modifying the description of FG3.
FG is a disease of antiquity. King Herod of Judea was suspected to have suffered from
genital gangrene in association with diabetes mellitus 4. Over the decades, FG has proved to
be an enigma to the physician and an embarrassment to the patient. In 1764, Baurienne
originally described an idiopathic, rapidly progressive soft-tissue necrotizing process that
led to gangrene of the male genitalia. However, Jean-Alfred Fournier, a Parisian
venereologist, is more commonly associated with this disease, which bears his name. In one
of Fournier’s clinical lectures in 1883, he presented a case of perineal gangrene in an
otherwise healthy young man5. Since Fournier’s description, subsequent experience has
shown that, in most cases, Fournier gangrene has an identifiable cause and that it frequently
manifests more indolently. Trauma to the genitalia continues to be a frequently recognized
vector for the introduction of bacteria that initiate the infectious process®. The disease carries
a significant mortality. The mortality from FG has shown no correlation with advancement
in medical services. An unpublished report indicates a paradoxically higher mortality rate in
developed countries compared to developing ones.

2. Epidemiology

Fournier’s gangrene is relatively uncommon. The true incidence of the disease is unknown.
However, the incidence appears to be rising. In a retrospective study of cases reported in the
English literature from 1950-1999, 1726 cases were documented®. A continuing study on
Fournier’s gangrene, yet to be published, revealed 1571 cases from 2000 to 2007. This rise
may partly be attributed to the exploitation of the internet to disseminate information”. Most
reported cases occur in patients aged 30-60 years. A literature review found only 56
paediatric cases, with 66% of those in infants younger than 3 months.

Earlier reports excluded women, probably because Fournier’s original report, from which
the disease got its eponym, excluded women and children. The male-to-female ratio is
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approximately 10:1. Lower incidence in females may not be unrelated to better drainage of
the perineal region through vaginal secretions. Male homosexuals may be at higher risk,
especially to drug resistant strainss.

3. Relevant anatomy

The corpora, urethra, testes, and cord structures are usually not involved in Fournier’s
gangrene, while the superficial and deep fascia and the skin are destroyed. The complex
anatomy of the male external genitalia influences the initiation and progression of
Fournier’s gangrene. This infectious process involves the superficial and deep fascial planes
of the genitalia. As the microorganisms responsible for the infection multiply, infection
spreads along the anatomical fascial planes, often sparing the deep muscular structures and,
to variable degrees, the overlying skin. The knowledge of the peculiar anatomy of the male
lower urinary tract and external genitalia is critical for the clinician treating a man with
Fournier’s gangrene.

Fig. 1. Fascial arrangement of the scrotum and perineum?

Colles’ fascia completely envelops the scrotum and penis, continuiting cephalad to the level
of the clavicles. In the inguinal region, this fascial layer is known as Scarpa’s fascia.
Understanding the tendency of necrotizing fasciitis to spread along fascial planes and the
fascial anatomy, one can see how a process that initiates in the perineum can spread to the
abdominal wall, the flank, and even the chest wall.
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4. Skin and superficial fascia

Because Fournier’s gangrene is predominantly an infectious process of the superficial and
deep fascial planes, appreciating the anatomic relationship of the skin and subcutaneous
structures of the perineum and abdominal wall is vital.

The skin cephalad to the inguinal ligament is backed by Camper’s fascia, which is a layer of
fat-containing tissue of varying thickness and the superficial vessels to the skin that run
through it. Scarpa’s fascia forms another distinct layer deep to Camper fascia. In the
perineum, Scarpa’s fascia blends into Colles’ fascia (superficial perineal fascia), and
continuous with Dartos fascia of the penis and scrotum.

Several important anatomic relationships should be considered. A potential space between
the Scarpa’s fascia and the deep fascia of the anterior wall (external abdominal oblique)
allows for the extension of a perineal infection into the anterior abdominal wall. Superiorly,
Scarpa’s and Camper’s fasciae coalesce and attach to the clavicles, ultimately limiting the
cephalad extension of an infection that may have originated in the perineum. Colles’s fascia
is attached to the pubic arch and the base of the perineal membrane, and it is continuous
with the superficial Dartos fascia of the scrotal wall. The perineal membrane is also known
as the inferior fascia of the urogenital diaphragm and, together with Colles” fascia, defines
the superficial perineal space.

This space contains the membranous urethra, bulbar urethra, and bulbourethral glands. In
addition, this space is adjacent to the anterior anal wall and ischiorectal fossae. Infectious
disease of the male urethra, bulbourethral glands, perineal structures, or rectum can drain
into the superficial perineal space and can extend into the scrotum or into the anterior
abdominal wall up to the level of the clavicles.

5. Blood supply

Branches from the inferior epigastric and deep circumflex iliac arteries supply the lower
aspect of the anterior abdominal wall. Branches of the external and internal pudendal
arteries supply the scrotal wall. With the exception of the internal pudendal artery, each of
these vessels travels within Camper’s fascia and can therefore become thrombosed in the
pathogenesis of Fournier gangrene.

In the male, the testis receives its blood supply primarily from the testicular artery, a branch
of the abdominal aorta. This explains the sparing of the testis in Fournier’s gangrene.
Thrombosis jeopardizes the viability of the skin of the scrotum and perineum. Often, the
posterior aspect of the scrotal wall supplied by the internal pudendal artery remains viable
and can be used in the reconstruction following resolution of the infection.

6. Penis and scrotum

The contents of the scrotum, namely the testes, epididymides and cord structures, are
invested by several fascial layers distinct from the Dartos fascia of the scrotal wall.

The most superficial layer of the testis and cord is the external spermatic fascia, which is
continuous with the external oblique aponeurosis of the superficial inguinal ring . The next
deeper layer is the internal spermatic fascia, which is continuous with the transversalis
fascia. The Buck fascia covers the erectile bodies of the penis, the corpora cavernosa, and the
anterior urethra. The Buck fascia fuses to the dense tunica albuginea of the corpora
cavernosa, deep in the pelvis. These fascial layers do not become involved with an infection
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of the superficial perineal space and can limit the depth of tissue destruction in a necrotizing
infection of the genitalia.

7. Aetiology

Although originally described as idiopathic gangrene of the genitalia, Fournier gangrene
has an identifiable cause in approximately 95% of cases. The necrotizing process commonly
originates from an infection in the anorectum, urogenital tract, or skin of the genitalia 10.
Trauma, recent surgery, and the presence of foreign bodies may also lead to the disease.
Perianal, perirectal and ischiorectal abscesses, anal fissures; colonic perforations, urethral
strictures with urinary extravasations; epididymoorchitis or hidradenitis may lead to the
disease. Urethral instrumentation, prosthetic penile implants, superficial soft-tissue injuries,
intramuscular injections, genital piercings, steroid enemas (used for the treatment of
radiation proctitis), blunt thoracic trauma, and penile self-injection with cocaine have been
reported in the literature as causative factors.

In women, septic abortions, vulva or Bartholin gland abscesses, hysterectomy, and
episiotomy are documented sources of sepsis. In men, anal intercourse may increase risk of
perineal infection, either from blunt trauma to the area or by spread of rectally carried
microbes.

In children, strangulated inguinal hernia, circumcision, omphalitis, insect bites, trauma,
urethral instrumentation, peri-rectal abscesses, systemic infections, and burns have led to
the disease.

Poor perineal hygiene or the presence of chronically indwelling catheters, such as in
paraplegic patients, poses an increased risk.

Wound cultures from patients with Fournier gangrene reveal that it is a polymicrobial
infection with an average of four isolates per case. Escherichia coli is the predominant aerobe,
and Bacteroides species the predominant anaerobe. Other common microflora includes
Proteus, Staphylococcus, Enterococcus, aerobic and anaerobic Streptococcus, Pseudomonas,
Klebsiella, and Clostridium. Incidence of methicillin-resistant Staphylococcus aureus (MRSA)
may be increasing 7.

Any condition that leads to depressed cellular immunity may predispose a patient to the
development of Fournier gangrene. Examples include the following: diabetes mellitus
(present in as many as 60% of cases), alcoholism, extremes of age, malignancy, chronic
steroid use, cytotoxic drugs, lymphoproliferative diseases, malnutrition and HIV infection.

8. Pathophysiology

The following are pathognomonic findings of Fournier gangrene upon pathologic
evaluation of the involved tissue:

Necrosis of the superficial and deep fascial planes,

Fibrinoid coagulation of the nutrient arterioles,

Polymorphonuclear cell infiltration and

Microorganisms identified within the involved tissues

In necrotizing fasciitis as opposed to cellulitis, the location of the inflammation involves the
subcutaneous fat, fascia, and muscle in addition to the dermis. A photomicrograph may
show the presence of ulcerated epidermis and the presence of thrombosed blood vessel
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Fig. 2. Ulcerated epidermis and dermis with thrombosed blood vessel and bacterial colonies

Infection represents an imbalance between host immunity and the virulence of the causative
microorganisms. The aetiologic factors allow the portal of entry of the microorganism into
the perineum. The compromised immunity provides a favourable environment to initiate
the infection, and the virulence of the microorganism promotes the rapid spread of the
disease. Microorganism virulence results from the production of toxins or enzymes that
create an environment conducive to rapid microbial multiplication . In a 1924 series of
Chinese men with necrotizing infections, Meleney reported that streptococcal species were
the predominant organisms recovered from cultures 12. Meleney attributed the FG to this
sole genus. Subsequent clinical series however stress the polymicrobial nature of most cases
of necrotizing infection including Fournier’s gangrene 1314,

Presently, recovering only streptococcal spp is unusual 1. Rather, streptococcal organisms
are culture along with as many as five other organisms- The commonest causative organisms
are Streptococcus spp, Staphylococcus spp., Genera of Enterobacteriaceae family, anaerobic
organisms and fungi.

Most authorities believe the polymicrobial nature of Fournier gangrene is necessary to
create the synergy of enzyme production that promotes rapid multiplication and spread of
the infection 1. For example, one microorganism might produce the enzymes necessary to
cause coagulation of the nutrient vessels. Thrombosis of these nutrient vessels reduces local
blood supply. Thus, tissue oxygen tension falls. The resultant tissue hypoxia allows growth
of facultative anaerobes and microaerophilic organisms. These latter microorganisms, in
turn, may produce enzymes (e.g., lecithinase, collagenase ), which lead to digestion of fascial
barriers, thus fueling the rapid extension of the infection.

The fascial necrosis and digestion are hallmarks of FG. Knowledge of this provides the
surgeon with a clinical marker of the extent of tissue affectation. Severe or fulminant
Fournier’s gangrene can spread from the fascial envelopment of the genitalia throughout the
perineum, along the trunk, occasionally, into the thighs and very rarely, to the chest.
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9. Clinical presentation

A thorough review of systems, including history of diabetes, alcohol abuse, cancer,
colorectal or urogenital disease or surgery, steroid use, sexual history, and HIV status is
important. Fournier’s gangrene usually begins with an insidious onset of pruritus and
discomfort of the external genitalia. Early in the course of the disease, pain may be out of
proportion to physical findings. Swelling and erythema of the region follow pain, and a
patient may complain of systemic symptoms such as fever or chills. As gangrene develops,
pain may subside as nerve tissue becomes necrotic.

Skin overlying the affected region may be normal, erythematous, edematous, cyanotic,
bronzed, indurated, blistered, and/or frankly gangrenous. Skin appearance often
underestimates the degree of underlying disease. A faeculent odor may be present
secondary to infection with anaerobic bacteria. Crepitus may be present, but its absence
does not exclude the presence of Clostridium species or other gas-producing organisms.
Systemic symptoms (e.g. fever, tachycardia, and hypotension) may be present. A thorough
genital and perianal examination is required to detect potential portal of entry.

Fig. 3. Fournier’s gangrene of the scrotum

10. Investigations

The diagnosis of Fournier’s gangrene is clinical and includes the history and physical
examination findings, especially the anatomical involvement in the external genitalia and
perineum. Urinalysis and blood sugar measurements give evidence of metabolic
derangements such as diabetes mellitus. Considering that FG is a urological emergency,
treatment should not be delayed for these investigative tools. Other investigations are
essential to identify co-morbid factors as well as causative factors. Appropriate
bacteriological evaluation of pus from the gangrene, full blood count, renal and hepatic
function studies are essential. Diagnostic investigations, which may also help to determine
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Fig. 4. Fournier’s gangrene of scrotum following orchidectomy for prostate cancer. (Note
fungal infection of perineal skin)

Fig. 5. Fournier’s gangrene of scrotum in a young man
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Fig. 6. Debridement for Fournier’s gangrene showing healthy testes

the extent of the disease employ radiological tools such as ultra-sound scan (USS),
computerised tomographic (CT) scan and magnetic resonance imaging (MRI) 6. The
hallmark in all imaging modalities is the demonstration of air in the soft tissue planes 17.
These tools may be employed when they are available. Histopathology assessment has been
reported by authors but describes pathological consequences of the disease. Marjolin’s ulcer
has been reported to arise from the scar of a FG many years after successful treatment 1819,
Follow up and biopsy when indicated are necessary.

Some investigations are necessary to identify the source of sepsis in FG. Thus, there may be
need for cystoscopy, colonoscopy and biopsies 20.

11. Treatment

The treatment of FG depends on the status of the patient at presentation. Immediate
treatment following diagnosis or suspicion includes resuscitative measures such as
rehydration, blood transfusion, electrolyte replacements, multiple therapy antimicrobial
agents, Oxygen and adequate analgesia 21.

Triple antimicrobial therapy is started empirically to cover aerobes and anaerobes as well as
gram-negative and gram-positive organisms pending the result of microbial microscopy,
culture and sensitivity from pus and or blood specimens. The organisms invariably cultured
from FG include staphylococci and streptococci, coliforms, pseudomonas, bacteroides and
clostridia 22. Penicillin is used to cover streptococci while metronidazole is given against
anaerobes such as bacteroides. A broad spectrum antimicrobial agent, preferably the
cephalosporins combined with gentamicin is used against gram negative organisms such as
the coliforms.

Sepsis leading to multiple organ failure is thought to be the leading cause of death in
Fournier’s gangrene 23-25,

Some authors'026 have doubted whether antimicrobial agents are responsible for the
reduction in mortality.
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The use of unprocessed honey has been advocated by clinicians reporting good outcome
2728, Honey inhibits bacterial growth due to its low pH, high viscosity, the hygroscopic effect
and presence of inhibine and anti-oxidants 2.

Hyperbaric oxygen (HBO) was used in the erroneous belief that the crepitus in FG was of
clostridial aetiology 0. The efficacy of hyperbaric oxygen is applicable in clostridial and
nonclostridial infections 3031. HBO increases the oxygen tension in tissues to a level that is
inhibitory and lethal to anaerobic bacteria, while limiting necrosis and enhancing
demarcation of gangrene 30-33, However in a review of 42 patients with FG and in whom half
were given HBO and another half not given, there was a higher mortality among the HBO
patients 34. This had been observed 10 years earlier 3.

Adequate nutrition is an essential part of treatment of FG. Enteral feeding is preferred to
parenteral feeding.

Patients with co-morbid or predisposing factors need these factors controlled. In one study,
the authors concluded that diabetes control was an important prognostic measure 3¢.
Surgical treatment is the cornerstone of the treatment of FG. A mortality of 100% has been
recorded in patients with necrotizing fascitis treated without surgery 243738, Surgical
treatment includes excision of all necrotic tissues. This may be repeated as necrosis is
observed.

Orchidectomy may be required for testicular gangrene, a rare complication of FG. It has also
been done when there was not enough scrotum to house the testis.

Reconstruction may be required to restore function and cosmetic appearance. Procedures
that have been carried out vary from secondary closure of well granulated wound to flap
procedures to create a neo-scrotum. The testis may be buried in inner aspect of thighs or
inguinal regions temporarily, to prevent desiccation until the wound becomes clean.

In a report of FG in 10 women, the authors concluded that colostomy was an integral part of
the management of FG patients requiring extensive debridement .

Urinary diversion via a suprapubic cystostomy is indicated in FG of the penis.

The consensus appears to be that the use of catheterization or colostomy should be
pragmatic and should be decided on individual merit 2837 .

12. Complications

An uncomplicated Fournier’s gangrene is one which is localized and resolves with the basic
treatments of debridement, dressings and antimicrobial agents.

Morbidity includes variable periods of hospitalization with its attendant problems such as
deep vein thrombosis and pulmonary embolism.

Complicated FG is found in those patients with systemic involvement including renal,
pulmonary and cardiac derangements. Complicated FG may require urgent and vigorous
resuscitation in the intensive care unit and reconstructive procedures. Specific complications
include auto-amputation of the penis 20, fatal overwhelming sepsis, tetanus 4 and Marjolin’s
ulcer long after the wound has healed 4l. The testis may become gangrenous from FG in
which sepsis has originated from the retroperitoneal space or the abdomen 4243, Scrotal skin
loss may be severe not to accommodate the testis. Orchidectomy has been done for this
reason 445, Infertilty is a rare complication of Fournier’s gangrene 4.

13. Treatment outcome

Although more patients survive from FG than die from it, the mortality in FG remains high
ranging from 3 to 45% 2847, In a review of 1726 cases from 1950 to 1999 worldwide, reported
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in the English literature, the mortality rate was 16 per cent ¢. In a subsequent unpublished
study of 3297 cases of FG from 1950 to 2007, the mortality rate rose to 21.1%. This is in spite
of advances in technology and medical practice. It was paradoxically observed in both
studies the mortality was higher in the advanced countries of America, Canada and Europe
than in the underdeveloped countries.

Factors associated with high mortality include an anorectal source, advanced age, diabetes
mellitus, extensive disease (involving abdominal wall or thighs), shock or sepsis at
presentation, renal failure, and hepatic dysfunction 5. Death usually results from systemic
illnesses, such as sepsis, coagulopathy, diabetic ketoacidosis, acute renal failure or multiple
organ failure.

14. Prognosis

Many factors impact on the prognosis in FG. Early presentation in good functional status
together with adequate and prompt treatment lead to a good outcome. Co-morbid factors
include older age, poorly controlled diabetes mellitus 2448, and colorectal source of infection.
Locally involved FG is associated with reduced mortality. Involvement extending beyond
5% of the body surface area portends a poor prognosis 4°. There is currently no consensus on
the use of indices for predicting mortality. However, if there has been lower limb or
abdominal wall involvement there is a noticeable increase in mortality rate.

There have been efforts to assess the risk of death in the disease. Laor et al. developed the
Fournier’s Gangrene Severity Index (FGSI) for prognostication in order to assist physicians
in predicting mortality probability in FG. A severity index above 9 indicates a 75% mortality
probability while under 9 indicates a 78% survival probability .

Other efforts to assess the risk of death in the disease have been reported 4651, Villanueva
Saenz et al 2002 52 employed APACHE II and found that patients with scores of 20 or more
had a higher mortality than those with a lower score. The addition of platelet count and BSA
to the variables to modify Laor’s FGSIS has been claimed to improve the predictive value of
FGSIS 72.
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