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Abstract

Introduction and objective: Fournier’s Gangrene (FG) is a necrotizing fasciitis that affects the
external genitalia, perineum and perianal region, with occasional extension to the abdomen, lower
limbs and even to the chest. The objective is to perform a descriptive analysis of the etiology and the
risk factors of this disease, as well as to expose its diagnostic methods and therapeutic management
based on the most recent scientific evidence of the latest years.

Material and methods: A narrative literature review has been made to identify the risk factors and
the etiology, as well as the diagnostic methods and the therapeutic management.

Results: In 90% of the cases, initial lesions were identified, such as perianal pathology, genitourinary
infections, malformations and skin lesions. FG is a polymicrobial necrotizing fasciitis. The predisposing
factors are: Diabetes, obesity, neurological deficits, chronic alcoholism, malignant neoplasms, use
of corticosteroids, malnutrition, HIV infection, peripheral vascular disease and hypertension. The
diagnosis is mainly clinical. It begins with perianal or perineal pain, inflammation, erythema, edema,
that progresses to necrosis, crackling, foul odor, and exudate. Imaging techniques are very important,
especially the Computed Tomography (CT) scan. Treatment is based on surgery, with extensive
debridement of necrotic tissue, washing and the use of broad-spectrum antibiotic therapy. It has a
mortality rate around to 20-40%.

Conclusion: Early diagnosis is crucial for survival. It is eminently clinical and it relies on image tests
such as the CT scan, which is the most sensitive and specific one. The three pillars of its treatment are:
Hemodynamic support, empirical broad-spectrum antibiotic therapy and early surgical debridement.
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Introduction

In 1764, Baurienne described an idiopathic and fatal necrotiz-
ing process that led to gangrene of the male genitalia [1]. How-
ever, Jean Alfred Fournier, a dermatologist expert in venereology,
who described this pathology in more detail based on a series of
5 cases of male patients in 1883 [2]. Since then, understanding
of the pathophysiology and etiology of the disease has been in-
creasing. In the first descriptions, it was thought to be a pathology
exclusive to adult men, although it was later found that it could
affect women and children with a much lower prevalence [1].

Fournier’s Gangrene (FG) is a rare and potentially fatal infec-
tious disease, with a mortality rate between 20 and 40% [3]. It is
a necrotizing fasciitis that affects the external genitalia, perine-
um and perianal region. The prevalence of this is around 0.02%
of hospital admissions, with an incidence ratio of 1.6 cases per
100,000 men/year. The female/male ratio is 1:10, with males
mainly affected in the age group of 40 to 50 years [4].

Material and methods

A narrative literature review narrative has been carried out to
identify the risk factors and etiology of FG, as well as to describe
the diagnostic methods and therapeutic management of it. A has
been carried out a bibliographic search in primary and second-
ary sources using as a search strategy: (“Fournier” [All Fields] or
“suppliers” [All Fields], (“Fournier gangrene” [MeSH Terms] or
(“Fournier” [All Fields] and “gangrene” [All Fields]) or (“Fournier”
[All Fields] and “gangrene” [All Fields]), including only studies in
Spanish and English.

~

Figure 1: A. Perianal pathology. B. Emphysematous cyst'is.

Figure 2: Fournier’s gangrene in different evolutionary stages. A.
Penile necrosis. B. Large scrotal edema with fluid drainage serosan-
guineous. C: Perineal and scrotal region with abundant exudate and
sloughy tissue. /
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Figure 3: Axial CT sections showing the rise of gas interfascial on the
abdominal wall. j
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\\Figure 4: Extensive surgical debridement of the penile, scrotal and perineal region.

(Table 1: Evaluation and scoring system for Fournier’s Gangrene: Fournier Gangrene Severity Index (FGSI). )
Variable Abnormal high values Normal Abnormal low values

Score 4 3 2 1 0 1 2 3 4
Temperature (°C) >41 39-40,9 - 38,5-38,4 36-38,4 34-35,9 32-339 30-31,9 <29,9
Heart rhythm (lpm) >180 140-179 110-139 - 70-109 - 56-59 40-54 <39
Frequencyrespiratory (rmp) >50 35-49 - 25-34 24-12 11;-10 9;-6 - <5
Serum sodium (mmol/I) >180 160-179 155-159 150-154 130-149 - 120-129 111-119 <110
Serum potassium (mmol/I) >7 6-6,9 - 5,5-5,4 3,5-4 3-3,4 2,5-2,9 - <2,5
Serum creatine (mg) >3,5 2-3,4 1,5-1,9 - 0,6-1,4 - <0,6 - -
Hematocrit (%) >60 - 50-59,9 46-49 30-45,9 - 20-29,9 - <20
GB (total mm%1.000) >40 - 20-39,9 15-19,9 3-14,9 - 1-2,9 - <1
Serum bicarbonate (mmol/I) >52 41-51,9 - 32-40,9 22-31,9 - 18-21,9 15-17,9 <15

Table 2: Antibiotic therapy regimens recommended for the treat-
ment of Fournier’s Gangrene with mixed microbiological etiology.

Antibiotic Dose

Piperacillin-Tazobactan+ Vancomycin 4,5gc¢/6-8hiv+15mg/kgcl2 h

Imipenem-Cilastatina 1gc/6-8hiv
Meropenem 1gc/8hiv
Ertapenem 1g /24h
Gentamicin 5mg/kg c/24h

Cefotaxime+Metronidazole+Clinda 2 g ¢/6h iv + 500 mg c/6h iv + 600-900

mycin mg c¢/8h iv

Cefotaxima+Fosfomicin+Metronidazol | 2g ¢/6 h iv + 5g ¢/8h iv +500 mg c¢/6h iv

Results and discussion
Etiology and common microorganisms

The cryptogenic nature of this illness has been reduced to a
scarce 10% and inflammatory processes and local lesions have
gained weight as the origin of FG. In 90% of cases, a clear trigger-
ing cause is identified. Of them, the most common are: perianal
pathology (especially perianal abscesses, complex fistulas and
anal fissures) (Figure 1A), genitourinary diseases (such as urethral
injuries, whether in patients with a permanent urinary catheter
or not), genitourinary infections (including postoperative genital
infections) (Figure 1B), malformations (such as hypospadias), and
skin lesions resulting from trauma or infectious processes [5].

FG is a polymicrobial or type 1 necrotizing fasciitis, with mixed
flora of aerobic and anaerobic bacteria. Usually at least one an-
aerobic species is found such as Bacteroides, Clostridium or Pep-
tostreptococcus. These are usually isolated in combination with
someenterobacteria such as E. Coli, Enterobacter, Klebsiella or
Proteus and one or more non-group A facultative anaerobic strep-
tococci, such as S. agalactiae [4].

Predisposing factors

There are several conditions related to the appearance of the
disease. Diabetes mellitus has been identified as the most preva-
lent comorbidity in patients with Fournier’s gangrene, since hy-
perglycemia directly affects the functions of chemotaxis, phago-
cytosis and cellular immune response [4]. In recent years and with
the appearance of inhibitors of cotransporters sodium-glucose
type Il, cases of FG are described in patients who use them [6,7].

However, other predisposing factors have also been identified
such as obesity, neurological deficit, chronic alcoholism, malig-
nant neoplasms, chronic corticosteroid consumption, malnutri-
tion, HIV infection, peripheral vascular disease and essential hy-
pertension [4].

Laor and collaborators (cols.) described FGSI (Fournier Gan-
grene Severity Index, Table 1) [8] with the aim of evaluating the
severity of FG. A score greater than or equal to 9 on this index is
associated with a 75% probability of death, and a score less than
9 indicates a 78% probability of survival [9].
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Amr Ehab El-Qushayri and cols. in the metanalysis that they
published in 2020 showed that there was a higher risk of mortal-
ity in patients with diabetes, cardiovascular disease, acute kidney
failure and kidney disease [10]. However, no association was dem-
onstrated between mortality and hypertension, lung disease, liver
disease or tumor pathology [11].

Recently, in Agost 2023, A. Tufano and cols. published a sys-
tematic review and metaanalysis above a value to apply the sys-
tems Fournier’s gangrene score on admission to predict mortal-
ity. For it, they used the FGSI, the simplified FGSI (SFGSI), and the
Uladag FGSI (UFGSI). They concluding that high values are asso-
ciated with a highest mortality, with the UFGSI being the most
accurate [12].

Pathophysiology

In FG there is usually an entry point in the skin. After the pen-
etration of the germs, the infection is favored by the mentioned
factors that generate an imbalance between the host’s immu-
nity and the virulence of the microorganisms. The production of
enzymes such as collagenase, lecithinase and exotoxins, lead to
rapid multiplication of microorganisms and the spread of the dis-
ease. Invading bacterias cause thrombosis in vessels found in the
hypodermis, leading to tissue ischemia aggravated by edema. The
decrease in oxygen in the tissues favors the proliferation of an-
aerobic bacteria with the consequent necrosis of the fascia [13].

Diagnostic evaluation

The diagnostic is fundamentally clinical. It is a condition that
is characterized because in most cases it begins with perianal or
perineal pain, which seems disproportionately greater than the
physical finding, accompanied by inflammation, erythema, ede-
ma or pruritus in the affected area.

During the first 24 hours it evolves to necrosis, crepitation, foul
odor and exudate serosanguineous dark. Between the following
48 and 72 hours, the erythema takes blue-black color and evolves
towards tissue necrosis (Figure 2). On the fourth or fifth day, gan-
grene is evident, there is a decrease in pain due to necrosis of the
nerves and between the eighth and tenth day, the necrotic tissue
is separated by a suppurative process from the adjacent tissues
[14].

As for systemic manifestations, they are usually caused by
deterioration of general condition, marked prostration, nausea
and vomiting, progressing to hydroelectrolyte alterations, sepsis,
shock and death.

In general, patients consult a doctor once the necrotic lesions
have been established, although in some cases they consult be-
fore this evolutionary stage [15].

The diagnosis can be supported by radiological imaging tech-
niques (Figure 3). Among them is the simple genitourinary radio-
graph, which can show a thickening of the soft tissues associated
with a radiolucent pattern demonstrating interstitial gas in the
subcutaneous tissues, although it does not allow demonstrat-
ing fascial involvement. Genital ultrasound may show edema of
the affected wall with diffuse hyperechogenic foci giving a typical
dirty appearance due to subcutaneous emphysema, accompa-
nied by reactive unilateral or bilateral hydrocele in males when

the scrotum and testicular sheaths are affected. The Computer-
ized Tomography (CT) is the most sensitive and specific technique.
The most frequently found finding is subcutaneous emphysema,
which appears in 90% of cases as a granular hypodense area. De-
spite this being a usually present sign, we cannot rule out the di-
agnosis of FG when it does not exist. Additionally, CT can show
the presence of subcutaneous collections and the extent of fascial
damage, which could not be demonstrated with the other tech-
niques [16].

For microbiological diagnosis, a sample must be taken from a
representative area, in an adequate quantity, avoiding contami-
nation of commensal flora and before administering antibiotic
treatment [17]. Aspiration of purulent collections (deeper area)
with a needle and syringe, biopsy and curettage are preferred to
swabs. However, some studies have indicated that this last meth-
od is simpler, cheaper, non-invasive and useful for wounds [17].
The rapid and correct transport of the samples (transport means
or capped syringe), as well as their proper processing, will be of
great importance for the recovery of microorganisms, especially
anaerobes [17]. Gram stains and cultures should be done in aero-
bic and anaerobic media [17].

Treatment

Currently, treatment is based on initial surgery, with exten-
sive debridement and resections (Figure 4), removing all necrotic
or infected tissue associated with profuse lavage and the use of
broad-spectrum antibiotic therapy (Table 2) [18,19].

It has been proven that tissue gangrene can reach dizzying
speeds of up to 2-3cm/h, so rapid diagnosis and early initiation of
surgical treatment is vital [18].

Furthermore, it has been shown that the degree of internal
necrosis involvement is often much greater than that suggested
by external signs, and therefore, repeated debridement is usually
necessary in order to reduce mortality [20].

An important part of FG therapy is good local hygiene (wound
dressings should be changed at least twice a day) [21]. In addition,
it is not uncommon for an orchiectomy, cystostomy, or diverting
colostomy to be required, depending on the extent of the infec-
tion, iflt islt has reached the scrotum, perineal area, or lower ab-
dominal wall, respectively [22].

In case of septic shock, replacement with abundant fluids, crys-
talloids and colloids if necessary, in addition to perfusion with va-
sopressors is essential [20,22,23].

Recommended antibiotic therapy (Table 2) would involve a
broad-spectrum penicillin or third-generation cephalosporin, gen-
tamicin and metronidazole or clindamycin, although it should be
adjusted and directed according to the results of microbiological
cultures [20-23].

Conclusion

Fournier’s Gangrene is a necrotizing fasciitis that affects the
external genitalia, perineum and perianal region, with eventual
extension to the abdomen, lower limbs and evenal thorax. It is a
rare pathology (1.6 cases per 100,000 men/year) but with a high
mortality rate (20-40%).
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The diagnosis is fundamentally clinical, based on complemen-
tary analytical, microbiological and radiological tests, with Com-
puted Tomography (CT) being the most sensitive and specific im-
aging test for the diagnosis of this disease.

The three fundamental pillars of FG treatment are hemody-
namic support of the patient, broad-spectrum empirical antibiotic
therapy and early surgical debridement. It is a time-dependent
disease. Early diagnosis is essential for urgent surgical debride-
ment (<24h) in order to reduce the mortality rate. It is important
to remember the need to carry out active post-surgical surveil-
lance in case the patient’s re-intervention is necessary.

Prevention and correction of risk factors in the population
would help reduce the incidence of this disease, which is often
unsuspected and whose result can be fatal.
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