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Abstract 

Background: Fournier’s gangrene (FG) is a necrotizing fasciitis caused by aerobic and anaerobic bacterial infection 
that involves genitalia and perineum. Males, in their 60 s, are more affected with 1.6 new cases/100.000/year. Main risk 
factors are diabetes, malignancy, inflammatory bowel disease. FG is a potentially lethal disease with a rapid and pro-
gressive involvement of subcutaneous and fascial plane. A multimodal approach with surgical debridement, antibiotic 
therapy, intensive support care, and hyperbaric oxygen therapy (HBOT) is often needed.

We present the inpatient management of an FG case during the Covid-19 pandemic period. A narrative review of the 
Literature searching “Fournier’s gangrene”, “necrotizing fasciitis” on PubMed and Scopus was performed.

Case presentation: A 60 years old man affected by diabetes mellitus, with ileostomy after colectomy for ulcerative 
colitis, was admitted to our Emergency Department with fever and acute pain, edema, dyschromia of right hemiscro-
tum, penis, and perineal region. Computed tomography revealed air-gas content and fluid-edematous thickening of 
these regions. Fournier’s Gangrene Severity Index was 9. A prompt broad-spectrum antibiotic therapy with Piperacil-
lin/Tazobactam, Imipenem and Daptomycin, surgical debridement of genitalia and perineal region with vital tissue 
exposure, were performed. Bedside daily surgical wound medications with fibrine debridement, normal saline and 
povidone-iodine solutions irrigation, iodoform and fatty gauze application, were performed until discharge on the 
 40th postoperative day. Every 3 days office-based medication with silver dressing, after normal saline and povidone-
iodine irrigation and fibrinous tissue debridement, was performed until complete re-epithelialization of the scrotum 
on the  60th postoperative day.

Conclusions: FG is burdened by a high mortality rate, up to 30%. In the literature, HBOT could improve wound 
restoration and disease-specific survival. Unfortunately, in our center, we do not have HBOT. Moreover, one of the 
pandemic period problems was the patient’s displacement and outpatient hospital management. For all these rea-
sons we decided for a conservative inpatient management. Daily cleaning of the surgical wound allowed to obtain 
its complete restoration avoiding surgical graft and hyperbaric oxygen chamber therapy, without foregoing optimal 
outcomes.
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Background
The Fournier’s gangrene (FG) is a necrotizing fasciitis 
caused by polymicrobial aerobic and anaerobic bacte-
rial infection that involves genitalia and perineum [1]. 
Males, in their 60  s, are more affected with 1.6 new 
cases/100.000/year and the male:female ratio is 10:1. 
Main recognized risk factors are states of immune system 
impairment as oldness, alcohol and tobacco consump-
tion, cardiovascular diseases, renal and liver impairment, 
diabetes mellitus, malignancy and inflammatory bowel 
disease [2–5].

FG is a potentially lethal disease with a rapid and pro-
gressive involvement of the skin, the subcutaneous fat tis-
sue until fascial planes. Inflammation and oedema lead to 
obliterating endarteritis with thrombosis of blood sub-
cutaneous vessels and consequent ischemia and necro-
sis along dartos fascial, Colle’s fascia, Scarpa’s fascia and 
abdominal wall [6].

FG is a potentially lethal condition with a high mortal-
ity rate of 20–30% [7]. The standard of care is a prompt 
multimodal approach including intravenous fluid resus-
citation, broad-spectrum antibiotic therapy, surgical 

extensive debridement and successive wound cares [8, 9]. 
In this aggressive disease the time is gold.

In order to improve the knowledge on the field, we 
describe a case of a male affected by several predispos-
ing conditions at high risk of death for FG, immediately 
treated with a successful multimodal approach during 
the Covid-19 pandemic period.

A narrative review of the literature was performed on 
PubMed and Scopus using as researching terms “Fourni-
er’s gangrene” and “necrotizing fasciitis”. All the available 
English language full-text original article, case series, 
case report of interest, published from January 2013 until 
December 2021, were reported in the Table 1 [10–198]. 
Review articles, meeting reports and congress poster and 
abstracts were all excluded.

Case presentation
A 60  years old man affected by diabetes mellitus, Ler-
iche syndrome, with ileostomy after emicolectomy for 
ulcerative colitis (RCU), was admitted to our Emergency 
Department with fever, acute pain, oedema, dyschromia 
of right hemiscrotum, penis, and perineal region (Fig. 1). 

Résumé 

Contexte: La gangrène de Fournier (GF) est une fasciite nécrosante causée par une infection bactérienne aérobie et 
anaérobie qui implique les organes génitaux et le périnée. Les hommes, dans la soixantaine, sont plus touchés avec 
1,6 nouveau cas/100 000/an. Les principaux facteurs de risque sont le diabète, les tumeurs malignes, et les maladies 
inflammatoires de l’intestin. La GF est une maladie potentiellement mortelle avec une atteinte rapide et progressive 
du plan sous-cutané et fascial. Une approche multimodale, avec débridement chirurgical, antibiothérapie, soins de 
soutien intensif et oxygénothérapie hyperbare (OHB), est souvent nécessaire.  Nous présentons la prise en charge en 
milieu hospitalier d’un cas de GF pendant la période de pandémie de Covid-19. Une revue narrative de la littérature, 
recherchant «gangrène de Fournier», «fasciite nécrosante» sur PubMed et Scopus, a été réalisée.

Cas clinque: Un homme de 60 ans, atteint d’un diabète sucré et porteur d’une iléostomie après colectomie pour 
colite ulcéreuse, a été admis dans notre service d’urgences, avec fièvre et des douleurs aiguës, œdème et dyschromie 
de l’hémiscrotum droit, du pénis et de la région périnéale. La tomodensitométrie a révélé une teneur en air-gaz et 
un épaississement fluide-œdémateux de ces régions. L’indice de gravité de la gangrène de Fournier était de 9. Une 
antibiothérapie rapide à large spectre avec Pipéracilline/tazobactam, imipénème et daptomycine, et un débridement 
chirurgical des organes génitaux et de la région périnéale avec exposition des tissus vitaux, ont été effectués. Ont été 
réalisés au chevet du patient, un traitement quotidien des plaies chirurgicales, avec débridement de la fibrine, irriga-
tion par solution saline normale et solution de povidone-iode, et application de gaze iodoforme et grasse, jusqu’à la 
décharge au  40èmejour postopératoire. Tous les 3 jours, un traitement à base de médicaments d’officine avec panse-
ment à l’argent a été réalisé après irrigation par solution saline normale et solution de povidone-iode, et débridement 
de la fibrine des tissus, jusqu’à la ré-épithélialisation complète du scrotum au  60ème jour postopératoire.

Conclusions: La GF est grevée d’un taux de mortalité élevé, jusqu’à 30%. Dans la littérature, l’OHB pourrait améliorer 
la restauration des plaies et la survie spécifique de la maladie. Malheureusement, dans notre centre, nous n’avons pas 
d’OHB. En outre, l’un des problèmes de la période pandémique était le déplacement du patient et la prise en charge 
ambulatoire des hôpitaux. Pour toutes ces raisons, nous avons opté pour une prise en charge conservatrice en milieu 
hospitalier. Le nettoyage quotidien de la plaie chirurgicale a permis d’obtenir sa restauration complète en évitant la 
greffe chirurgicale et la thérapie en chambre à oxygène hyperbare, sans renoncer à des résultats optimaux.

Mots‑clés: Gangrène de Fournier, fasciite nécrosante, urgence urologique, débridement chirurgical.
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At the level of the scrotum a visible suppuration was pre-
sent and vivid pain was evocable.

The blood exams revealed a neutrophilic leukocytosis 
with 19.1 ×  109 white blood cells 83.2% of which neutro-
philes, hemoglobin 9.3 g/dl, glucose 314 mg/dl, creatinine 
1.2  mg/dl, C-reactive protein 42.7  mg/L, procalcitonin 
29.44 ng/ml. The modified Laboratory Risk Indicator for 
Necrotizing Fasciitis score (LRINEC score) was 7, suspi-
cion for necrotizing fasciitis [61]. The Charlson Comor-
bidity Index score was of 6, the Fournier’s Gangrene 
Severity Index was 9 with a risk of death > 75% [199, 200].

The emergency ultrasound exam revealed a marked 
thickening of the scrotal wall associated with intrafascial 
anechogen film and multiple hyperechoic spots with pos-
terior echoes as for aerial component.

Computed Tomography revealed an abundant air-gas 
content in the context of the soft and peripheral tissues at 
the level of the right scrotal lodge reached the cutaneous 
plane at the lower pole and more cranially, further gas was 
localized at the base of the root of the penis, in the parame-
dian perineum homolaterally up to floor below the ischium 
pubic branch (Fig. 2). A marked fluid-edematous thicken-
ing of the tunics and scrotal walls were present bilaterally 
but more evident on the right side of the scrotum.

Intravenous fluid resuscitation and broad-spectrum 
antibiotics such as Piperacillin/Tazobactam (4.5 gr iv 
q8h), Imipenem/Cilastatin (500  mg iv q8h) and Dapto-
mycin (700 mg iv q24h) were administered.

A prompt surgical debridement of genitalia and per-
ineal region with an accurate necrotic tissue removal up 

to exposure of healthy tissue was performed (Fig.  3). A 
Penrose drain was left in place anterior to the rectum 
where a more destructive debridement was performed. 
It was removed on the  4th postoperative day after daily 
withdrawal due to granulated tissue formation. A single 
blood transfusion was performed for anemia.

Based on intra-operative scrotal ulcer swab, positive for 
Escherichia coli, Enterococcus faecium, Streptococcus 
oralis, Candida albicans, Bacteroides fragilis e Staphy-
lococcus lugdunensis, on the  5th postoperative day, the 
antibiotic therapy was switched to Piperacillin/Tazobac-
tam (4.5 gr iv q8h), Teicoplanin (600  mg iv q24H) and 
Fluconazole (400 mg iv q24h). Hemocultures and urino-
cultures were negative.

High-intensity care was carried on in the next days 
with a bedside daily surgical wound medications with 
fibrine debridement, normal saline and povidone-iodine 

Fig. 1 Emergency Department presentation of the case. Clinical 
presentation with oedema, dyschromia of right hemiscrotum, penis, 
and perineal region

Fig. 2 Title. Pre-operative CT-scan. CT-scan revealed air-gas content 
(green arrow) in the context of the soft and peripheral tissues at the 
level of the right scrotal lodge. A marked fluid-edematous thickening 
of the tunics and scrotal walls were present bilaterally but more 
evident on the right side of the scrotum

Fig. 3 Surgical debridement. Surgical extensive debridement of 
genitalia and perineal region with exposure of healthy tissue
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solutions irrigation, iodoform and fatty gauze application, 
until discharge on the  40th postoperative day (Fig. 4).

Plastic surgeons decide to not perform a skin graft due 
to an excellent wound improvement with local medica-
tion. Every 3  days office-based medication with silver 
dressing, after normal saline and povidone-iodine irri-
gation and fibrinous tissue debridement, was performed 
until complete re-epithelialization of the scrotum on the 
 60th postoperative day.

Discussion
Predisposing factors to Fournier’s gangrene include 
all conditions with an impaired micro-circulation and 
immunosuppression such as diabetes mellitus, obe-
sity, chronic alcoholism, smoking habit, renal and liver 
failure, malignancies, bowel inflammatory diseases 
and HIV infection [201–204]. In our case the patient 
suffered from diabetes, chronic arteriopathy, RCU 
for which he carried a colostomy following intestinal 
resection. The presence of a fecal diversion has cer-
tainly improved the wound management and therefore 
promoted its healing, reducing the contamination of 
the same with fecal material, ensuring a more accurate 
hygiene of the scrotal and perineal region [183]. The 
fact that ileostomy was already well established proba-
bly allowed to enjoy the benefits described above with-
out exposing the patient to the typical complications of 
the creation of a neo-stoma, such as parastomal hernia, 
incisional hernia, colostomy prolapse, necrosis and ste-
nosis which may necessitate additional surgery [183].

Once described as idiopathic, the FG is secondary to 
aerobic and anaerobic bacterial infection that involves 
genitalia and perineum and the cause is recognizable 
in more than 90% of the cases. In most cases the ori-
gin site infection is the ano-rectum (30–50%), uro-
genitalia (20–40%) and genital surface (20%) [52]. In an 

immunodeficient host a polymicrobial flora are usually 
involved with a synergic mechanism of aggressiveness. 
The latter was present also in our case with several sin-
gle-management not aggressive pathogens developing a 
synergism. Polymicrobial infection is reported as cause 
in 54% of cases [205].

The onset of this necrotizing fasciitis is insidious 
with up to 40% of cases asymptomatic. When signs and 
symptoms are the reason of emergency access, they are 
characterized by genital and perineal regions pain with 
little to no visible cutaneous damage in the early stage 
and erythematous and dusky skin, crepitus of subcu-
taneous tissue, maleodorant and purulent exudates of 
perineal and genital regions [206].

A successful management of the Fournier’s gangrene 
is challenging. The risk of death in about 20% of patients 
makes FG an emergency health condition [68, 99]. Fluid 
resuscitation for adequate systemic perfusion, empiric 
intravenous broad-spectrum antibiotic therapy to 
reduce the risk of septic shock and a prompt extensive 
surgical debridement ensured an improvement in prog-
nosis in accordance with current guidelines [207]. The 
surgery plays a cardinal role because a delay in surgical 
debridement is associated with a significant increase in 
mortality [208]. From the review of the literature, a risk 
of death up-to-date is of 14.3% (Table).

In addition, the necrotizing fasciitis could benefit from 
hyperbaric oxygen therapy (HBOT) to reduce the spread 
of anaerobic germs, from the vacuum-assisted closure 
(VAC) that can be used to promote wound healing physi-
ologically reducing the need for reconstructive surgery 
with skin graft in the setting of a personalized medi-
cine [206, 209–211]. HBOT has been related to a better 
wound control as an adjuvant treatment by promoting 
wound healing. It acts as bactericide and bacteriostatic 
especially over anaerobic bacteria, almost always involved 
in this necrotizing fasciitis. HBOT increases local cir-
culation and tissue oxygenation which prevents the pro-
gression of necrosis; furthermore, HBOT seems have 
synergism with certain antibiotics [18, 45, 209]. In our 
case the patient hospitalization was long due to the dif-
ficulties related to the COVID pandemic era, the choice 
to not perform a skin graft and the need for daily medica-
tions in order to obtain a natural restitutio of the lesion 
as possible. This type of management made it possible to 
avoid the use of common tools for resolving Fournier’s 
gangrene such as HBOT, VAC and surgical graft. In our 
hospital there is not the HBOT so it would have been 
necessary to transfer the patient to another hospital and 
one of the COVID-19 pandemic period problem was the 
patient’s displacement and outpatient hospital manage-
ment. For all these reasons we decided for a conservative 
inpatient management.

Fig. 4 Discharge. Clinical condition at discharge
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Conclusions
FG is burdened of high risk of death and a prompt multi-
modal approach is mandatory. This necrotizing fasciitis 
also needs a post-operative rigid management to reduce a 
risk of relapse and allow a complete restoration. In our case, 
for reason of necessity, an immediate multimodal approach 
and a daily cleaning of the surgical wound allowed to obtain 
its complete restoration avoiding HBOT, VAC or surgical 
graft without foregoing optimal outcomes.

Abbreviations
FG: Fournier’s gangrene; HBOT: Hyperbaric oxygen therapy; RCU : Ulcerative 
colitis; VAC: Vacuum-assisted closure; iv q8h: Intravenously every 8 h.
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