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Abstract
Background: Fornier gangrene is an extremely rare disease 
of the genitals. This disease is a result of the urogenital tract, 
anorectal area, and genital skin infections, appearing usually 
in immunocompromised patients with diabetes, obesity, 
and malignant neoplasms. The basic treatment of Fournier 
gangrene includes an emergency surgical intervention com-
bined with antibiotic therapy and detoxification. Methods: 
A review of recent papers comprising studies and reviews 
published in 2005–2016 was performed. The clinical cases 
were studied at the Department of Purulent Surgery Central 
Clinical Hospital No. 1, where 7 patients were diagnosed and 
treated. Results: The etiology, pathogenesis, clinical and lab-
oratory presentation, diagnosis, treatment, and prognosis of 
Fournier gangrene are described in this article. The authors 
have described several clinical cases of patients with Fourni-

er gangrene and with necrotic cellulitis and fasciomyositis of 
anterior abdominal wall, which is a manifestation of Fournier 
gangrene. Making allowance for the unfavorable epidemio-
logical situation of syphilis in Russia, the increase in the inci-
dence of complicated, atypical chancre, and therefore, the 
need for differentiation of Fournier gangrene with such 
manifestations of syphilis as necrotizing, esthiomenous 
chancre, indurative edema, the appropriate clinical exam-
ples are well explained in this article.

© 2018 The Author(s) 
Published by S. Karger AG, Basel

Introduction

Despite the relative rarity, Fournier gangrene was and 
remains a formidable disease with severe complications 
and a high level of mortality.

Fournier gangrene is a specific form of necrotizing fas-
ciitis, localized on the external genital organs, as well as 
in the perianal region, accompanied by thrombosis of the 
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feeding arteries, leading to gangrene of the skin and sub-
cutaneous tissue, with manifestations of severe intoxica-
tion and multiple organ failure [1].

Despite the rarity of this disease, unfavorable 
 prognosis related to this disease depends much on the 
timing of medical care. The treatment delay is accom-
panied by a high lethality, reaching 90%, due to the de-
velopment of septic shock and its associated complica-
tions [2].

Search Methods

This article contains the literature research and clin-
ical cases studied at the clinic of surgery department of 
the Ural State Medical University. The literature re-
search was performed using such databases as MED-
LINE in Pubmed and eLibrary. The MeSH terms used 
to search were “Fournier gangrene” and “necrotising 
fasciitis” during December 2016. The articles in English 
and  Russian were chosen and reviewed description. 
Also, the methods of differential diagnosis and therapy 
of treating Fournier’s gangrene were studied in recent 
papers. 

In the Department of Purulent Surgery Central Clini-
cal Hospital No. 1, Ekaterinburg, from 2007 to 2016 years, 
7 men with Fournier’s Gangrene were treated. Patients 
entered a severe condition in the period from 3 to 5 days 
after the onset of the disease. All the patients gave their 
informed consent to participate in the research. The study 
was approved by a local Ethical Committee of the Ural 
State Medical University (protocol #2 from February 16, 
2018).

All cases presented with fever; in the blood tests of 
patients marked leukocytosis with a shift to young 
forms. Patients under general anesthesia were treated 
using the following treatment methods: autopsy, drain-
age of foci of necrosis with wide incisions in the region 
of the penis, scrotum, perineum, inguinal region, lateral 
surfaces of the abdominal wall and necrectomy, with 
stage necrectomy being performed according to indica-
tions. 

Patients received the initial treatment with cephalo-
sporins of the third generation with preparations of the 
nitroimidazole group, then taking into account the data 
of the culture method of investigation, determination of 
sensitivity to antibacterial drugs.

All patients later underwent autodermoplasty or over-
lapping of secondary seams. The early postoperative pe-
riod proceeded without complications.

Epidemiological Situation

The disease bears the name of the famous French ve-
nereologist – Jean Alfred Fournier. In 1883, the scientist 
made a report on the case of gangrene on a young man’s 
genitals. His lecture on this subject became widely known. 
J.A. Fournier considered genital trauma to be one of the 
factors predisposing to the disease and described the gan-
grene that arose due to ligation of the genitals with the 
aim of preventing night enuresis or with the purpose of 
contraception [2].

Fournier gangrene is an extremely rare disease that oc-
curs in 1.6 cases per 100,000 men per year, amounting to 
0.02–0.09% of total admissions to the surgical hospital. 
The average age of patients is 50.9 years and the ratio of 
men to women is 10: 1 [3]. Seasonal fluctuations are not 
characteristic for the incidence of Fournier gangrene; en-
demic regions are not described. 

The authors note that the cause of Fournier’s gan-
grene can be established in 95% of cases; the disease usu-
ally occurs because of infectious processes of the uro-
genital tract, anorectal area, or skin of the genitals. 
Fournier gangrene develops commonly in immunocom-
promised patients with diabetes, obesity, and malignant 
neoplasms. Kincius et al. [4] who conducted a study 
among patients with Fournier’s gangrene found a high 
proportion of people with diabetes mellitus. The cause of 
Fournier gangrene was polymicrobial association, with 
Proteus Mirabilis being the most predominant bacteri-
um. Taken et al. [5] described the case of 65 patients with 
Fournier gangrene in 8 years of follow-up. The authors 
also note that the most frequent concomitant pathology 
was diabetes mellitus; the cause of the development of 
swelling was a perianal abscess. Yoshino et al. [6] de-
scribed the case of an anal fistula in a patient with type 
2 diabetes mellitus, resulting in an abscess of pararectal 
tissue complicated by Fournier gangrene. Mosayebi et al. 
[7] described Fournier gangrene in a newborn with acute 
myeloid leukemia. Ishida et al. [8] led a clinical case of 
the occurrence of Fournier gangrene in a patient who 
received chemotherapy for colon cancer. The patient 
took bevacizumab for 6 courses, against which the intes-
tinal perforation developed, complicated by the Fournier 
gangrene [8]. Sheehy et al. [9] described the rare case of 
acute pancreatitis as the cause of Fournier gangrene. 
Wanis et al. [10] observed Fournier gangrene in a young 
immunocompetent patient due to late diagnosed perfo-
rated appendicitis. Obi [11] cited cases of patients with 
isolated Fournier gangrene of the penis. In addition to 
the idiopathic Fournier gangrene, the author states that 
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the trauma of the penis resulting from oral sex and the 
infection of the urogenital tract are among the causes for 
disease progression [11].

Pathogenesis

Bacteremia is considered a starting link in the mecha-
nism of the development of necrosis of the fascia that ini-
tiates the cytokine cascade leading to the damage of the 
endothelium, which in turn activates by means of throm-
boplastin, a coagulation cascade with inhibition of fibri-
nolysis and the formation of disseminated microthrom-
bosis of vessels feeding the fascia. In addition, damage to 
the endothelium leads to extravasation of the liquid part 
of the blood, swelling of tissues, leukocyte infiltration, all 
leading to the ischemic necrosis of the fascia [2].

Fournier’s disease proceeds clinically with marked 
symptoms of intoxication. Local manifestations include 
ulceration in the balanus, prepuce, skin of the penis, or 
scrotum. Within a few hours, the genitalia hyperemia in-
creases and tissue necrosis occurs. Urination becomes 
painful and difficult. The disease lasts from 5 to 8 days [2]. 
Symptomatology is characterised by common necrosis of 
the skin, subcutaneous tissue, muscles, accompanied by 
the development of sepsis, multi-organ failure, leading to 
death. The diagnosis can be established untimely due to a 
number of reasons, including obesity of the patient, con-
cealing the patient’s complaints of pain in the genitals.

The favorable prognosis is related to the end of the 
process of tissue rejection, reparative phenomena are ob-
served, after which scars form on the site of the torn tis-
sues, leading to the deformation of the genital organs.

In the laboratory examination, a general leukocytosis, 
or leukopenia, the appearance of young forms, the toxic 
granularity of neutrophils, anemia, and lymphopenia are 
observed in the general blood test. Park et al. [12], in an 
analysis of factors related to mortality from necrotizing 
soft tissue infections, found that patients with a high body 
mass index or abnormal leukocyte, C-reactive protein 
and platelet counts reflecting the severity of the infectious 
process or impaired renal function have an unfavorable 
outcome. 

Doluoğlu et al. [13] in the study of the outcomes of 39 
patients with Fournier gangrene found that an unfavor-
able prognosis was significantly more frequent in pa-
tients with elevated urea levels, low albumin, and hema-
tocrit. Sen et al. [14] indicate the need to determine gly-
cated hemoglobin in order to predict the outcome of the 
disease, since patients with a high level of this indicator 

in the study had a significantly more often adverse out-
come. 

A semi-quantitative method for assessing the risk of 
developing a necrotic infection (Laboratory Risk Indica-
tor for Necrotizing Fasciitis – LRINEC) based on the eval-
uation of 6 laboratory parameters, including the number 
of leukocytes and values of hemoglobin, sodium, glucose, 
serum creatinine, and C-reactive protein. As a threshold 
value for the development of Fournier gangrene, a score 
of 6 was recorded. Kincius et al. [4] showed that in pa-
tients with a favorable outcome of the disease, the median 
LRINEC was 5 compared to 10 in patients with a lethal 
outcome.

Diagnosis

The methods that are used in the diagnosis of Fourni-
er gangrene are radiography, ultrasound, computed to-
mography, and magnetic resonance imaging.

When radiographing the affected area, gas can be de-
tected in the depth of soft tissues, which is an absolute 
indication for surgical intervention, as well as a foreign 
body that promotes the onset of the disease. To search for 
gas and liquid in deep, inaccessible for palpation tissues, 
ultrasound is used, which also helps to assess blood flow 
and testicular status. It should be noted that unlike most 
of the urological diseases, the testicles are not affected by 
Fournier gangrene, which is due to the autonomy of their 
blood supply and independent of the blood supply of the 
scrotum and penis [2].

Histological examination reveals necrosis of superfi-
cial and deep fascia, fibrinoid coagulation in the lumen of 
vessels, polymorphic cell infiltration of tissues, and ne-
crotic detritus. Pathognomonic is the thrombosis of ves-
sels that feed tissues of a given localization. However, with 
significant pathomorphological changes in deep tissues, 
the skin remains intact for a long time.

Treatment

Patients with Fournier gangrene are subject to emer-
gency hospitalization in a surgical hospital. The progno-
sis of the disease is serious and the lethality reaches 90%. 
Sorensen et al. [15] found a lower mortality rate for pa-
tients with Fournier gangrene in specialized medical in-
stitutions due to more rational treatment and care. In a 
retrospective cohort study, Jerraya et al. [16] revealed the 
following prognostic factors of unfavorable prognosis of 
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Fournier gangrene: tissue damage beyond the perineum, 
severe sepsis and/or septic shock, pulse over 90 per min, 
leukocytes more than 20 × 109/L, and urea level equal to 
7 mmol/L.

The basis of therapy for Fournier gangrene is an emer-
gency surgical intervention in combination with antibac-
terial and detoxification therapy.

Taking into account the polymicrobial (aerobic and 
anaerobic) causative microflora, the drugs of choice for 
antibacterial therapy of Fournier gangrene are consid-
ered II–III generation cephalosporins with antibiocics of 
the group of nitroimidazole, fluoroquinolones, amino-
glycosides. In severe forms of the disease, antibiotics from 
the class of carbapenems are included in the complex pro-
cesses of the antibacterial therapy [1].

Reconstructive surgical treatment is performed after 
the formation of granulation tissue; it includes skin plas-
ty by local tissues, split autodermoplasty, muscle plastic, 
stem plastic, and combined methods. In all cases, reha-
bilitation treatment and reconstructive interventions are 
required.

Yoshino et al. [17] described the clinical case of Fourni-
er gangrene in a patient with rectal cancer in which a 
transferostomy was established, and a necrotomy of per-

ineal and perianal tissue was performed. Fifty days later, 
the patient underwent radical total pelvic exenteration 
with sacral resection. Restoration of soft tissue defect was 
carried out using the rectus muscle, gluteus muscle, and 
the femoral muscle. Postoperative complications were 
not recorded and the patient was discharged. Researchers 
note that the combination of these diseases is extremely 
rare and treatment in such cases is more complex [17].

Izadi et al. [18] indicate that when the scrotal is affect-
ed less than 50%, the defect can be restored by a displaced 
graft. Immersion of the testicles in the medial femoral tis-
sue pocket is less effective, since it can lead to necrosis of 
the spermatic cord. Splintered skin flaps can be used if the 
vaginalis of the testis is not affected. This operation leads 
to a good aesthetic result, as when using a flap on the leg. 
With deeper defects, in the absence of the vaginal lining 
of the testicles, muscle flaps are used, including the rectus 
abdominis muscle, or local skin-fascial flaps, such as an 
anterior medial flap of the hip and an anterolateral flap of 
the thigh. The authors note that early surgical treatment, 
together with the use of a broad spectrum of antibiotics, 
is necessary for the successful fight against this disease. 
The type of reconstructive surgery will depend on the area 
and depth of the granulating wounds [18].

Clinical Observation

Patient K. applied for medical care to Central Hospital 
No. 1 with complaints of pain and redness in the region 
of the genitals and a rise in body temperature of up to 
38  ° C. From the anamnesis it was known that K. consid-
ered himself sick the fifth day, when after a trauma of the 
penis, weakness and fever with chills appeared, followed 
by reddening in the scrotum and perineum. Before ad-
mission to the hospital he received no treatment. On the 
fifth day, due to the persistence of high temperature, the 
ambulance brigade admitted him to the Central Clinical 
Hospital No. 1. Initially, the phlegmon of the penis was 
diagnosed; it was opened and drained. The high tempera-
ture was subsequently contained, the hyperemia and ede-
ma spread to the inguinal areas, and the operation was 
performed on the second day. The following procedures 
were done: excision of necrosis, opening of purulent foci, 
drainage of previously opened spaces, and sanitation with 
antiseptics (Fig. 1). The total lesion area was 6% of the 
body surface. Antibiotic therapy was carried out and the 
patient’s condition stabilized. After 23 days, secondary 
surgical treatment was performed – wound plasty was 
performed with local tissues (Fig. 2). The patient was dis-

Fig. 1. A Fournier gangrene patient after opening and draining the 
foci of the scrotum, penis, abdominal wall, hips, perianal area.
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charged in a satisfactory condition on day 38 after the 
onset of the disease.

Gangrene Fournier is also treated precisely as a special 
case of necrotizing fasciitis, which combines various pu-
rulent necrotic processes in localization, but with com-
mon pathogenetic mechanisms of development, the lead-
ing role in which belongs to fascia lesions and the spread 
of infection along fascial spaces. 

The following clinical case clearly demonstrates the 
clinical and anamnestic features of necrotizing fasciitis, of 
which gangrene Fournier is a particular manifestation, in 
comparison with other infections of soft tissues. The rap-
id spread of the pathological process in the depths of tis-
sues along the fascia, the lag of the external changes of the 
skin over the focus, and the absence of significant subjec-
tive sensations as a result of the destruction of the super-
ficial nerves in the subcutaneous tissue lead to an under-
estimation of the severity of the process. Patients are late 
in seeking medical help. Necrotizing fasciitis is character-
ized by a sudden acute development of systemic intoxica-
tion and bacterial (septic) shock.

Patient T. 56 years old, entered the intensive care unit 
of City Clinical Hospital No. 40 with the diagnosis “Ery-
sipelatous inflammation of the anterior abdominal wall. 
Obesity of the second degree. Necrotic cellulite?” (Fig. 3). 
At hospitalization the following were observed: leuko-
cytes 40 × 109 and a stab-shift 28%. Fatal outcome 2 h af-
ter hospitalization. The final diagnosis was as follows: 
“Necrotizing cellulite, necrotizing fasciomyositis of ante-
rior abdominal wall, unspecified etiology. Septic shock.” 
From anamnesis: a week ago, after returning from the 
garden site, noted the appearance of itching in the crease 
in the lower abdomen “at the site of the bite of the midg-
es?” Soon, a slight soreness appeared on the spot of the 
comb, the skin of the abdomen did not examine. Family 
members did not notice changes in the general condition 
of the patient. A week later, the symptoms of acute in-
toxication developed (the patient was at work). The pa-
tient was taken to the emergency department by an am-
bulance.

Differential Diagnosis

Differential diagnosis in the early stages of Fournier 
gangrene should be performed with gangrenous balanitis 
in diabetics, and among women with gangrenous diabet-
ic vulvitis, ulcerative and gangrenous forms of inguinal 
lymphogranulomatosis, soft chancre, and acute ulcers of 
the genitals. 

Fig. 2. The patient after the Fournier gangrene. Plasticity of the 
scrotum, penis, perineum with a free perforated skin flap from the 
thigh.

Fig. 3. Necrotic cellulite, necrotic fasciomyositis of the anterior 
abdominal wall of a 56-year-old man.
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Given the clinical features of syphilis at the present 
time, the growth of cases of complicated, atypical solid 
chancres, it becomes necessary to differentiate such man-
ifestations of syphilis such as necrotic, phagadenic chan-
cre, inducible edema, and ectimoid syphilidae with 
Fournier gangrene [19, 20].

With necrotic chancroid, necrosis initially has a local-
ization of the solid chancre. The phagadenic chancre is 
characterized by the spread of the necrotic process be-
yond the chancre, both in the periphery and in the depth. 
Tissue destruction may lead to bleeding. The abundance 

of secondary microflora does not help in detecting Trepo-
nema pallidum. Serological reactions are crucial to suc-
cessful diagnosis (Fig. 4).

Indurative edema, which is an atypical solid chancre, 
can cause diagnostic errors with the choice of a surgical 
method of treatment. Indurative edema is a dense edema 
leading to a significant increase in the volume of the tissue 
site in areas with a richly developed lymphatic network, 
imitating an abscess clinic. Characteristic localizations in 
men are the preputial sack and scrotum; in women local-
izations are in the large and small labia. The absence of 
acute inflammatory phenomena, insignificant subjective 
sensations, prolonged course without the dynamics of the 
clinic (several months), and regional sclerodenitis lead 
one to suspect primary syphilis (Fig. 5).

One of the factors contributing to the development of 
Fournier gangrene is genito-urinary infection. Sexually 
transmitted infections are now characterized by polymi-
crobial associations, including bacterial-viral, which leads 
to malignancy [19].

Conclusion

With regard to the development and treatment of 
Fournier gangrene, the doctor treating outpatients should 
be able to differentiate manifestations of venereal diseas-
es from the initial stages of Fournier gangrene in order to 
prevent the development of this traumatic disease.

The outcome of the disease depends on the adequate 
treatment tactics followed by the doctor.

Disclosure Statement

The work was carried out in accordance with the plan of scien-
tific research of the Ural State Medical University. There are no 
conflicts of interests and no funding sources to declare.

Fig. 4. Complicated hard chancre is phagadenism.

Fig. 5. Primary syphilis. The combination of ulcerative chancre 
with atypical chancre is an inductive swelling of the large and mi-
nor labia on the left.
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