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Fournier’s gangrene is a fulminant necrotizing fasciitis of the perineum
and a lethal disease. Obliterative endarteritis, caused by the pathogens,
blocks the circulation, impairs tissue perfusion, and then causes gangrene
and necrosis of the skin and fascia. The pathogens rapidly proliferate along
the necrotic fascia and skin, leading to serious infection and sepsis. The
mortality rate of patients with Fournier’s gangrene with extensive lesions
is higher than that for patients with localized lesions. Old age, trauma, dia-
betes, immunosuppression, and chronic systemic diseases are predispos-
ing factors. Sepsis is the most important factor of mortality. The principles
of treatment include eradicating the bacteria and blocking the progress of
extensive Fournier’s gangrene. Eradication of bacteria includes use of
broad-spectrum antibiotics, wound debridement, drainage and frequent
dressing changes. Blockage of the progress of necrotizing fasciitis can be
done by increasing tissue oxygenation. Hyperbaric oxygen therapy is a
good modality to increase tissue oxygen and, therefore, improves the out-
come. However, the clinical effects of hyperbaric oxygen therapy are con-
troversial. We present our clinical experience with hyperbaric oxygen the-
rapy in extensive Fournier’s gangrene.
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Fournier’s gangrene, a necrotizing fasciitis of peri-
neum and around the anus, is a highly fatal dis-
ease, because of its sudden onset and rapid progress.'
The initial clinical symptoms and signs include local
redness, swelling, heat and pain, and even high fever
or chills. The disease may rapidly progress and spread
along the subcutaneous tissues, leading to predomi-
nant swelling and gangrene with abscess formation.
Without aggressive treatment, severe sepsis and death
can occur.” The traditional treatment for Fournier’s
gangrene includes the following: 1. Thorough debri-

dement after diagnosis and repeat the debridement to
not any other necrosis tissue left if necessary; 2. Broad-
spectrum antibiotics administration; 3. Support hemo-
dynamic status and provide adequate nutrition; 4. Well
coverage of wound including suture and skin grafting.
The rationale for hyperbaric oxygen (HBO) therapy
includes the following: 1. Increase blood oxygenation
to improve anoxia of the tissues; 2. Constrict the ves-
sels to reduce tissue swelling; 3. Promote wound heal-
ing; 4. Accelerate removal of carbon monoxide, nitro-
gen and other poisons; 5. Increase the bactericidal abi-

Received: August 12,2013. Accepted: January 23, 2014.

Correspondence to: Dr. Chia-Lin Chou, Division of Urology, Department of Surgery, Chi-Mei Medical Center, No. 901, Zhonghua
Road, Yongkang Dist., Tainan 710, Taiwan. Tel: +886-6-281-2811; Fax: +886-6-281-4813; E-mail: hung.jojo54@gmail.com



Vol. 25, No. 1

Hyperbaric Oxygen Therapy in Fournier’s Gangrene 17

lity of neutrophils to control infection; 6. Reduce fur-
ther injury to the tissue. Fournier’s gangrene usually
causes local tissue hypoxia. HBO therapy brings to an
improvement of the perfusion of ischemic tissue, im-
proved oxygen supply, neovascularization and it also
has an antimicrobic effect which is related to anaero-
bic bacteria.” We present our experience in the treat-
ment of Fournier’s gangrene in the present article.

Case 1

A 48-year-old man with diabetes mellitus was ad-
mitted because of a traumatic perianal injury. He had
fever, perianal swelling and pain for one week. Ini-
tially, he visited a clinic and incisions and drainage of
purulent material were performed. However, ery-
thema and swelling of the right buttock rapidly pro-
gressed to the perineum, scrotum and bilateral ingui-
nal areas and buttocks. He visited our emergency de-
partment (ED). Laboratory data disclosed leukocy-
tosis and hyperglycemia (white blood cells [WBCs]
34,800/ul, blood glucose: 717 mg/dl). Abdominal
computed tomography (CT) revealed a gas-forming
abscess in the subcutaneous tissues of the bilateral
gluteal and perineal regions, penis, and the right side
of the scrotum. Under the impression of Fournier’s
gangrene, he received an immediate fasciotomy (Fig.
1). After the operation, he was admitted to the ICU be-
cause of severe sepsis. Peripheral parenteral nutri-
tional support was given. Wound care with normal sa-

line wet dressings was done every 8 hours. Broad-
spectrum antibiotics were administered. On the 11"
day of hospitalization, he was transferred to an ordi-
nary ward in a stable hemodynamic status. The wound
healed slowly. A plastic surgeon performed bilateral
scrotal skin flap surgery on the 70" day of hospitaliza-
tion. His hospital stay was 81 days.

Case 2

A 63 year-old man with diabetes mellitus had peri-
neal pain and fever for four days, accompanied by an
intermittent pus-like discharge from the anus. In the
ED, physical examination showed perianal erythe-
matous changes with tenderness without obvious dis-
charge. Laboratory data showed WBCs 15,900/uL and
blood glucose 426 mg/dl. Abdominal CT revealed
necrotizing fasciitis of the pelvic area extending bilat-
erally to the bladder and groin area (Fig. 2). Fournier’s
gangrene was diagnosed and an emergency fasciotomy
with debridement was performed (Fig. 3). A broad-
spectrum antibiotic (Tazocin) was administered and
wound care with normal saline wet dressings was ap-
plied. The infection progressed and the erythema,
swelling and tenderness extended cephalad to the lo-
wer abdomen. Septic shock was noted. Therefore, ex-
tended debridement and a colostomy for stool diver-
sion were performed. After the operation, the patient
was transferred to the intensive care unit. On the 7
hospital day his hemodynamic status stabilized. HBO
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Fig. 1. The picture shows Fournier’s gangrene and wound after serial debridement.
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Fig. 2. Gas-forming abscess formation in the perineal area
and extended to bilateral bladder around the groin
area.

therapy consisting of cycles of 95 minutes at 2.0 at-
mosphere absolute pressure was applied. With re-
peated debridement surgery and adjuvant treatment
with HBO, the wound healed gradually. After five
debridements and five HBO treatments, the wound
was closed. The hospital stay was 33 days.

Case 3

A 53 year-old man with diabetes mellitus initially
complained of perineal pain. One week later, the pain
extended to the bilateral scrotal area accompanied by
fever. He denied any trauma history. In the ED, physi-
cal examination showed bilateral scrotal swelling and
crepitus in the groin area. Laboratory data showed
WBCs 44,700/ul. and blood glucose 440 mg/dl.
Fournier’s gangrene was diagnosed and an emergency
fasciotomy of the scrotum, perineum, and inner thigh
with a colostomy was performed. Broad-spectrum anti-
biotics were administered and debridement was done
daily (Fig. 4). On the 5" hospital day, adjuvant HBO
therapy consisting of cycles of 95 minutes at 2.0 atmo-
sphere absolute pressure was applied. He received four
debridements and ten HBO treatments. Finally, the sep-
sis was controlled and the wound was reconstructed
with a skin flap. The hospital stay was 58 days.

Discussion

Fournier’s gangrene is a necrotizing fasciitis which
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Fig. 3. Fournier’s gangrene of bilateral buttock status post
extensive debridement and HBO therapy.

rapidly spreads from the perineum. It is typically char-
acterized by sudden inflammation of the perineum with
rapid extension to the penis, abdominal wall and thigh.*
It is considered a rare but serious soft tissue infection in
the elderly, and mostly in men. In our study, all three
patients were men with an average age of 55 years.
The source of infection may be urogenital (45%), ano-
rectal (33%), or cutaneous (21%).°> Fournier’s gan-
grene is a disease with combination of more than one
disease, mostly diabetes mellitus, followed by chronic
renal failure, cirrhosis, obesity, cancer metastasis and
immunocompromised status, all of which can impair
the patient’s immune system and cause uncontrolled
sepsis and death.® Our three patients all had type 2 dia-
betes mellitus. The clinical presentation included red-
ness, swelling, heat and pain, accompanied by consti-
tutional symptoms and signs, such as fever and leu-
kocytosis. Two of these patients had septic shock ini-
tially and were transferred to the ICU. The literature
reports higher mortality in patients with extensive
Fournier’s gangrene than those with local Fournier’s
gangrene. Patients with necrotizing fasciitis of the ab-
domen, groin and perineum have a mortality rate
20-30% higher than the average for local Fournier’s
gangrene.” Death mainly occurs because of delayed
diagnosis and treatment. The mortality rate has gradu-
ally decreased in recent years because of advances in
antibiotic and HBO therapy. HBO increases the oxy-
gen content in the tissues, inhibits toxin production,
increases the bactericidal effect, reduces wound infec-
tion and reduces extensive tissue and organ damage,
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Fig. 4. The scrotum and perineum after serial debridement
and HBO therapy.

thereby increasing the survival rate.®? It also promotes
neovascularization and thereby further increases oxy-
gen in the tissues, decreases tissue necrosis and inhib-
its growth of anaerobic bacteria. The clinical efficacy
of HBO has been affirmed with a statistically proven
survival advantage for patients receiving adjuvant
hyperbaric oxygen therapy for Fournier’s gangrene. !
Patients who had HBO therapy had a proportionately
lower mortality rate than those who did not receive
it."! Our three patients all received surgical debri-
dement and broad- spectrum antibiotics within 24
hours after admission. Two of the three patients re-
ceived HBO therapy, and sepsis was quickly controlled
and the wound improved. The first patient did not re-
ceive hyperbaric therapy because of his unstable he-
modynamic status and refusal to undergo the proce-
dure. When Fournier’s gangrene is difficult to control,
HBO therapy may be an effective modality to suppress
sepsis and reduce morality. In our experience, HBO
therapy could improve wound healing and decrease
the hospital stay.

Conclusion

There is physiologic rationale for the use of HBO
in the treatment of Fournier’s gangrene. Use of HBO
therapy is not widespread, but it appeared to be valu-
able in our patients. The therapeutic rules for exten-
sive Fournier’s gangrene are as follows: 1. Early diag-
nosis; 2. Early radical excisional debridement, and if
necessary, repeated debridement until all the necro-
tizing tissue is completely removed; 3. Broad-spec-

trum antibiotics to eradicate the bacteria; 4. HBO ther-
apy as a helpful adjuvant modality. All these elements
are useful in treating Fournier’s gangrene.
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