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1. Abstract
Fournier syndrome is a synergistic polymicrobial

infection that mainly affects the perianal, perineal and
genital regions. It is a relatively rare disease with high
mortality and an estimated overall incidence of
1.6/100,000 men. Diagnosis is clinical and an early
detection is crucial to improve patient outcomes.
Treatment is based on three pillars: initial patient
stabilization, broad-spectrum antibiotic therapy and
extensive surgical debridement of the entire necrotic
area. Currently, hyperbaric oxygen therapy has been
used as an adjunctive treatment. This study aimed to
report the case of a patient with Fournier syndrome
who underwent the three-pillar treatment and also
hyperbaric oxygenation with a satisfactory result.

2. Keywords: Fournier syndrome; Anti-bacterial
agents; Debridement; Hyperbaric oxygenation

3. Introduction

Fournier syndrome, also known as Fournier gangrene,
is a polymicrobial infection caused by aerobic and
anaerobic bacteria, of synergistic character, mainly
affecting the perianal, perineal and genital regions
[1,2]. This infectious disease process can be
potentiated and spread to other regions of the body if
the treatment is ineffective. Retroperitoneum,
abdominal wall, upper and lower limbs are some
regions likely to be affected by this condition [3,4].
The syndrome was first reported by Baurienne in 1764

and described in detail by Jean Alfred Fournier, a

French urologist, in papers published in 1863 and 1864
[1,5]. It is a relatively rare disease, with high mortality
rates and an estimated overall incidence of 1.6/100,000
men [2,6,7]. It is predominant in males, with more than
90% of cases. Recent reports have indicated
epidemiological changes of the syndrome, shifting
from a younger population to individuals between the
fifth and sixth decade of life [8].

The manifestation of this disease is insidious and the
patients present with pain (100%), erythema (100%),
fever (72%), crackling sound when touching the
affected area caused by the gas (62%), shock (40%) and
change in the level of consciousness (32%). It may be
associated with some risk factors such as diabetes
mellitus, hypertension, obesity, smoking, alcoholism
and immunosuppressive conditions [1,3,9].

The diagnosis is clinical and the main laboratory
finding is leukocytosis. Early detection is of paramount
importance to improve patient outcomes and the
treatment is based on three pillars: initial stabilization
of the patient, broad-spectrum antibiotic therapy and
extensive surgical debridement of the entire necrotic
area [2,8]. Hyperbaric oxygen therapy (HBOT) has
been currently used as an adjunctive treatment. The

exposure to increased atmospheric pressure in
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the chamber causes toxicity to anaerobic bacteria due
to the release of peroxide and superoxide radicals,
leading to decreased microbial proliferation. In
addition, during hyperoxygenation, oxygen-related
functions such as polymorphonuclear bacterial
phagocytosis, fibroblast proliferation and osteogenesis
increase, while the areas of fluid resorption in the
interstitial secondary to vasoconstriction and of
hypoxia decrease. Moreover, hyperbaric oxygen
stimulates angiogenesis and fibroblastic activity, thus
increasing collagen deposition, resulting in better
wound healing [10-12].

The prognosis is based on the Fournier Gangrene
Severity Index (FGSI), a numerical score that
comprises nine parameters in two categories: vital
signs - temperature, heart rate, respiratory rate; and
laboratory tests - serum sodium, potassium, creatinine
and bicarbonate levels, hematocrit and leukocyte
count. The individual values are summed to reach the
FGSI score. A score of nine corresponds to a survival
probability of 78%, while a score greater than nine is
associated with a 75% probability of death [8,10].
The case of a 64-year-old male patient complaining of
abscess in the perianal region and scrotal pouch,
diagnosed with Fournier syndrome, is here reported.
4. Case Presentation

A 64-year-old male, married, was admitted to the
outpatient clinic of our service complaining of abscess
in the perianal region as well as in the scrotal pouch,
with large amounts of purulent discharge, associated
with asthenia and fever (not measured). The patient
affirmed that he had been a chronic alcoholic for 42
years and had a 50-pack-year history of smoking. He
denied any comorbidities, but reported having already
treated two abscesses in the anal region, ten and four
years before, exclusively with antibiotic therapy.

At admission, antibiotic therapy with cefepime and
clindamycin was initiated and the patient was
hospitalized for surgery. The physical examination
evidenced that the scrotal pouch had edema,

accompanied by phlogistic signs and a necrotic

circular area of approximately 6 cm in diameter in the
right hemiscrotum. Additionally, the perianal region
was hardened, with edema, hyperemia and a fistula in
the left inferolateral quadrant, about 3 cm from the anal

edge.

Figure 1: Perineal injury observed at admission to the emergency

medical service.

The patient was referred to the operating room to
perform the debridement of the perineal necrotizing
fasciitis, with extensive involvement of the anterior and
posterior perineum, as well as the terminal rectum,

requiring transversectomy.

Figure 2: Postoperative surgical debridement.

The procedure lasted approximately 5 hours, under

spinal and general anesthesia and was performed
without complications.

After the surgery, the patient was transferred to the
intensive care unit, where he remained for two days.

4.1. Laboratory exams showed
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leukocyte count 21.3x109/L, C-reactive protein 16.20
mL/L and glycemia 258 mg/dL. On the third day of the
postoperative period, he was transferred to a ward, but
immediately after, a surgical re-approach was needed

due to the presence of devitalized tissue.

Figure 3: Surgical re-approach.

The secretion culture performed turned out to be
positive for Gram-positive cocci. Therefore, we
associated 2 g cefepime every 8 h, 1 g vancomycin
every 12 h and 500 mg metronidazole every 8 h with
the previously adopted antibiotic therapy, for 14 days.
During hospitalization, the patient was also diagnosed
with type Il diabetes mellitus, requiring the correction
of glycemia with insulin therapy. At this point, based
on the microbiological culture results, the multiple
antibiotic therapy, the need of insulin therapy, the
recurrence of abscesses in the anal region and several
surgical debridement procedures in this region, we
decided the patient would benefit from HBOT. This
treatment was administered in a monoplace chamber
(ECOBAR 800, Sistema Hiperbarico Monopaciente,
Ecotec Equipamentos e Sistemas, Mogi das Cruzes,
SP, Brazil) at 100% oxygen, 2.4 Absolute Atmosphere
(ATA) [1 ATA = 760 mmHg = 101.3 KPa) and a PO;
of 2,280 mmHg. Each HBOT session lasted 90
minutes and 30 sessions were required to achieve a
satisfactory result.

By the 20th HBOT session, however, the patient
already had well-established granulation tissue in the
perianal region and in the scrotal pouch.

Immediately upon completion of 30 HBOT sessions,

Figure 4: Scrotal pouch after the 20th session of hyperbaric oxygen
therapy.
the patient was scheduled for plastic surgery in order to

reconstruct the injured area.

5. Discussion

Fournier syndrome was initially described as an
idiopathic disease, rapidly progressing to fulminant
gangrene. To date, mortality rate remains high, around
20% - 40%, increasing by up to 80% in elderly and
diabetic patients [8,10,13]. It is mainly caused by
aerobic and anaerobic microorganisms, which act
together so that it quickly evolves into progressive
necrotizing fasciitis, affecting principally the perineum
and the genital region. After the infection is established,
it develops to cutaneous and subcutaneous vascular
thrombosis, resulting in necrosis of the skin at the
affected site [1,8].

Most often, this syndrome is caused by an anorectal
infection of genital origin, commonly leading to
perirectal abscesses, especially when diagnosis is
delayed. Moreover, it may cause urinary tract lesions
such as renal abscess, urethral calculus and urethral
stenosis. In a study that included 32 patients, an initial
lesion with abscess (genital/perianal) was observed in
27 (84.3%) individuals, of which 17 were of genital
origin (penile and/or scrotum), 9 of perianal origin and
1 in the inguinal region. Other causes involved were
urethral stenosis in 4 patients (12.5%) and local trauma
in 1 patient (3.2%) [14].

Although the diagnosis of Fournier syndrome is mostly
clinical, complementary imaging can be used to assist

in the determination of the extension of the infection
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[10]. The treatment should start immediately, since
this condition is aggressive and considered a surgical
emergency [4,14]. The major objective of the surgical
treatment is to extensively remove the devitalized
tissue aiming to interrupt the progression of the
infectious process.

In general, multiple surgical procedures (three to four)
are required to control the infectious process.
Moreover, protective colostomy is indicated in cases
that would otherwise result in fecal infection. A
cystostomy can be performed or a urinary catheter can
be passed to avoid extravasation of urine on the
surgical wound [1,15].

Considering the severity of the lesion, a broad-
spectrum antibiotic regimen may be instituted. It
should be administered parenterally and at doses high
enough to achieve an effective concentration in the
infected tissues. The therapeutic regimen should cover
Gram-negative aerobic, anaerobic and streptococci
and the most recommended is a combination of
benzathine  penicillin ~ or amoxicillin  against
streptococci, metronidazole or clindamycin against
anaerobic microorganisms and third generation
cephalosporins or aminoglycosides against Gram-
negative bacteria. As soon as drug treatment has been
instituted, surgical debridement should not be delayed
[1,8].

HBOT s also recommended as adjuvant therapy for
patients presenting with Fournier syndrome, inasmuch
as it displays antibacterial effect on anaerobic species
and reduces endothelin activity. This method helps
decrease the extent of necrosis, facilitating the healing
process and accelerating the recovery of the patient
after the surgical procedure. On average, 10 to 15 2-
hour daily sessions should be performed, depending on
the evolution and extent of the lesion [11,12,16].
Reparative surgery is indicated whenever the patient
shows no more signs of necraotic tissue or infection and
granulation tissue is present to ensure adequate tissue
viability. Certainly, reconstruction methods play an

important role to minimize deformities and restore

patients’ body image and self-esteem [14].

7. References

1.

10.

Cardoso JB, Féres O. Gangrena de Fournier.
Medicina. 2007; 40: 493-499.

Semeni¢ D, Kolar P. Fournier's gangrene

does not spare young adults. Wounds. 2018;
30: E73-E76.
Lima FLO, Almeida FC, Goées FSR, Santa

Izabel TS. Sindrome de Fournier e sua

potencial variabilidade microbioléqgica.
Visdo Académica. 2019; 20: 39-46.

Horta R, Cerqueira M, Margues M, Ferreira

P, Reis J, Amarante J. Gangrena de Fournier:

de urgencia uroldgica hasta el departamento

de cirugia plastica. Actas Urol Esp. 2009; 33:
925-929.
Fournier AJ. Etude clinique de la gangréne

foudroyante de la verge. Sem Med. 1884; 4:
69.
Benjelloun EB, Souiki T, Yakla N, Ousadden

A, Mazaz K, Louchi A, et al. Fournier’s

gangrene: our experience with 50 patients

and analysis of factors affecting mortality.
World | Emerg Surg. 2013; 8: 13.

Cardozo Filho N, Patriota G, Falcdo R, Maia
R, Daltro G, Alencar D. Case report:

treatment of Fournier’s gangrene of the
shoulder girdle. Rev Bras Ortop. 2018; 53:
493-498.

Wréblewska M, Kuzaka B, Borkowski T,
Kuzaka P, Kawecki D, Radziszewski P.

Fournier's gangrene — current concepts. Pol J
Microbiol. 2014; 63: 267-273.

Muharremi S. Fournier's gangrene, a rare

complication of diabetes mellitus (case
report). Georgian Med News. 2018; 277: 57-
60.

Meki CS, Mangwiro T1, Lazarus J. Fournier's

gangrene: outcome analysis and prognostic
factors. S Afr J Surg. 2018; 56: 43-46.

Global J Surg Surgical Tech

Volume 1(1): 2019


http://www.revistas.usp.br/rmrp/article/view/345
http://www.revistas.usp.br/rmrp/article/view/345
https://www.ncbi.nlm.nih.gov/pubmed/30059341
https://www.ncbi.nlm.nih.gov/pubmed/30059341
https://www.ncbi.nlm.nih.gov/pubmed/30059341
https://revistas.ufpr.br/academica/article/view/68007
https://revistas.ufpr.br/academica/article/view/68007
https://revistas.ufpr.br/academica/article/view/68007
https://revistas.ufpr.br/academica/article/view/68007
https://www.sciencedirect.com/science/article/pii/S0210480609728840
https://www.sciencedirect.com/science/article/pii/S0210480609728840
https://www.sciencedirect.com/science/article/pii/S0210480609728840
https://www.sciencedirect.com/science/article/pii/S0210480609728840
https://www.sciencedirect.com/science/article/pii/S0210480609728840
https://www.semanticscholar.org/paper/Etude-clinique-de-la-gangrene-foudroyante-de-la-Fournier/97e7eb8693d8ef209a7f69953a400867f071619a
https://www.semanticscholar.org/paper/Etude-clinique-de-la-gangrene-foudroyante-de-la-Fournier/97e7eb8693d8ef209a7f69953a400867f071619a
https://www.semanticscholar.org/paper/Etude-clinique-de-la-gangrene-foudroyante-de-la-Fournier/97e7eb8693d8ef209a7f69953a400867f071619a
https://wjes.biomedcentral.com/articles/10.1186/1749-7922-8-13
https://wjes.biomedcentral.com/articles/10.1186/1749-7922-8-13
https://wjes.biomedcentral.com/articles/10.1186/1749-7922-8-13
https://wjes.biomedcentral.com/articles/10.1186/1749-7922-8-13
https://wjes.biomedcentral.com/articles/10.1186/1749-7922-8-13
https://www.sciencedirect.com/science/article/pii/S2255497118300764?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2255497118300764?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2255497118300764?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2255497118300764?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2255497118300764?via%3Dihub
http://www.pjmonline.org/wp-content/uploads/archive/vol6332014267.pdf
http://www.pjmonline.org/wp-content/uploads/archive/vol6332014267.pdf
http://www.pjmonline.org/wp-content/uploads/archive/vol6332014267.pdf
http://www.pjmonline.org/wp-content/uploads/archive/vol6332014267.pdf
http://www.pjmonline.org/wp-content/uploads/archive/vol6332014267.pdf
http://www.pjmonline.org/wp-content/uploads/archive/vol6332014267.pdf
http://www.pjmonline.org/wp-content/uploads/archive/vol6332014267.pdf
http://www.pjmonline.org/wp-content/uploads/archive/vol6332014267.pdf
http://www.scielo.org.za/scielo.php?script=sci_arttext&pid=S0038-23612018000300008&lng=en&nrm=iso&tlng=en
http://www.scielo.org.za/scielo.php?script=sci_arttext&pid=S0038-23612018000300008&lng=en&nrm=iso&tlng=en
http://www.scielo.org.za/scielo.php?script=sci_arttext&pid=S0038-23612018000300008&lng=en&nrm=iso&tlng=en

11.

12.

13.

Rocha ST, Castelan Filho JDB, Petry MS,
Bernardi RM, Bueno GB, Warmling CZ.
Experiéncia inicial da terapia hiperbérica na

sindrome de fournier em um hospital de

referéncia no sul catarinense. Arq Catarin
Med. 2012; 41: 71-76.

Rosa |, Guerreiro F. Hyperbaric oxygen

therapy for the treatment of Fournier’s

gangrene: a review of 34 cases. Acta Med
Port. 2015; 28: 619-623.
Scott SD, Dawes RFH, Tale JJT, Royle GT,

Karran SJ. The practical management of

Fournier’s gangrene. Ann R Coll Surg Engl.
1988; 70: 16-20.

14.

15.

16.

Abreu RAA, Leal Filho JMM, Correa M,
Coimbra RAA, Figueira ALM, Speranzini
MB. Sindrome de Fournier: estudo de 32

pacientes — do diagnéstico a reconstrucdo.
Gastroenterol Endosc Dig. 2014; 33: 45-51.
Mello LS, Maluf MM, Nasrala AFS, Henry
P. Sindrome de Fournier. Coorte - Rev Cient
Hosp Santa Rosa. 2014; 4: 63-66.

Urdaneta Carruyo E, Mendez Parr A,

Urdaneta Contreras A. Gangrena de

Fournier. Perspectivas actuales. An Med
Interna. 2007; 24: 190-194.

Citation: Cembraneli PN, Cavalcante JBF. The Importance of Hyperbaric Oxygen Therapy in Patients with Fournier Syndrome. Global J Surg
Surgical Tech. 2019; 1: 1004.

Copy Right: © 2019 Cembraneli PN. This is an open-access article distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution.

Global J Surg Surgical Tech 5 Volume 1(1): 2019


https://www.semanticscholar.org/paper/Experi%C3%AAncia-inicial-da-terapia-hiperb%C3%A1rica-na-de-em-Rocha-Filho/a7d68a3fa436186be1e14916a8106b6ca77451cb
https://www.semanticscholar.org/paper/Experi%C3%AAncia-inicial-da-terapia-hiperb%C3%A1rica-na-de-em-Rocha-Filho/a7d68a3fa436186be1e14916a8106b6ca77451cb
https://www.semanticscholar.org/paper/Experi%C3%AAncia-inicial-da-terapia-hiperb%C3%A1rica-na-de-em-Rocha-Filho/a7d68a3fa436186be1e14916a8106b6ca77451cb
https://www.semanticscholar.org/paper/Experi%C3%AAncia-inicial-da-terapia-hiperb%C3%A1rica-na-de-em-Rocha-Filho/a7d68a3fa436186be1e14916a8106b6ca77451cb
https://www.semanticscholar.org/paper/Experi%C3%AAncia-inicial-da-terapia-hiperb%C3%A1rica-na-de-em-Rocha-Filho/a7d68a3fa436186be1e14916a8106b6ca77451cb
https://www.semanticscholar.org/paper/Experi%C3%AAncia-inicial-da-terapia-hiperb%C3%A1rica-na-de-em-Rocha-Filho/a7d68a3fa436186be1e14916a8106b6ca77451cb
https://www.ncbi.nlm.nih.gov/pubmed/26667866
https://www.ncbi.nlm.nih.gov/pubmed/26667866
https://www.ncbi.nlm.nih.gov/pubmed/26667866
https://www.ncbi.nlm.nih.gov/pubmed/26667866
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2498669/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2498669/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2498669/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2498669/
https://www.researchgate.net/publication/262712075_Sindrome_de_Fournier_estudo_de_32_pacientes_-_do_diagnostico_a_reconstrucao
https://www.researchgate.net/publication/262712075_Sindrome_de_Fournier_estudo_de_32_pacientes_-_do_diagnostico_a_reconstrucao
https://www.researchgate.net/publication/262712075_Sindrome_de_Fournier_estudo_de_32_pacientes_-_do_diagnostico_a_reconstrucao
https://www.researchgate.net/publication/262712075_Sindrome_de_Fournier_estudo_de_32_pacientes_-_do_diagnostico_a_reconstrucao
https://www.researchgate.net/publication/262712075_Sindrome_de_Fournier_estudo_de_32_pacientes_-_do_diagnostico_a_reconstrucao
http://revistacoorte.com.br/index.php/coorte/article/view/13
http://revistacoorte.com.br/index.php/coorte/article/view/13
http://revistacoorte.com.br/index.php/coorte/article/view/13
http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S0212-71992007000400009&lng=en&nrm=iso&tlng=en
http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S0212-71992007000400009&lng=en&nrm=iso&tlng=en
http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S0212-71992007000400009&lng=en&nrm=iso&tlng=en
http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S0212-71992007000400009&lng=en&nrm=iso&tlng=en

