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Abstract

AIM: To determine the significance of enterostomy in
the emergency management of Fournier gangrene.

METHODS: The clinical data of 51 patients (49 men
and 2 women) with Fournier gangrene who were
treated at our hospital over the past 12 years were
retrospectively analyzed. The patients were divided
into two groups according the surgical technique per-
formed: enterostomy combined with debridement (the
enterostomy group, 7 = 28) or debridement alone (the
control group, n = 23). Patients in the enterostomy
group received thorough debridement during surgery
and adequate local drainage after surgery, as well as
administration of broad-spectrum antibiotics. The clini-
cal data and outcomes in both groups were analyzed.

RESULTS: The surgical procedures were successful
in both patient groups. In the enterostomy group, 10
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(35.8%) patients required skin grafting with a total of
six debridement procedures. While in the control group,
six (26.1%) patients required four debridement pro-
cedures. However, this difference was not statistically
significant. Following surgery, the time to normal body
temperature (6 d vs 8 d, P < 0.05) and average length
of hospital stay (14.3 + 7.8 d s 20.1 £ 8.9 d, Z < 0.05)
were shorter in the enterostomy group. The case fatal-
ity rate was lower in the enterostomy group than that
in the control group (3.6% vs 21.7%, P < 0.05).

CONCLUSION: Enterostomy can decrease the case
fatality rate of patients with Fournier gangrene.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Fournier gangrene presents as a severe dis-
ease with a high mortality. In this study, 51 patients
with Fournier gangrene who received enterostomy (en-
terostomy group) or not (control group) over the past
12 years were included. Their postoperative recovery
and outcomes were compared. Ten patients in the en-
terostomy group and six patients in the control group
required skin grafting. Compared with the control
group, the time to normal body temperature and aver-
age length of hospital stay were significantly shorter,
and the case fatality rate was lower, in the enteros-
tomy group. Enterostomy can decrease the fatality rate
of Fournier gangrene.
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INTRODUCTION

Fournier gangrene is a rare necrotizing fasciitis of the
perianal, genitourinary and perineal region, characterized
by perineal pain and swelling at onset with symptoms of
severe systemic toxicity. The condition may also spread to
the abdominal and retroperitoneal area, which is rare, but
extremely dangerous“ﬂ. Despite the improvement in out-
comes with recent advances in resuscitation, antibiotics,
and anesthesia, combined with adequate surgical debride-
ment, the mortality rates from Fournier’s gangrene are
still high, with reported rates of up to 75%!".

In view of the acute onset and rapid progression of
this disease, emergency debridement is the basic treat-
ment, although the concurrent use of enterostomy is still
controversial” . To identify the significance of enterosto-
my in the emergency management of Fournier gangrene,
we retrospectively analyzed the clinical data of 51 patients
with Fournier gangrene, who underwent emergency sut-
gery at our hospital over the past 12 years, to compare
the postoperative recovery and outcomes of patients who
received enterostomy and those who did not.

MATERIALS AND METHODS

General data

Fifty-one patients (49 men and two women), with an
average age of 51.6 years (range: 17-80 years), were ad-
mitted to our hospital from January 2002 to January 2013
suffering from Fournier gangrene and were included in
this study. Of these patients, 41 had diabetes, 34 had liver
cirrhosis, and five had renal failure. The initial infected
regions were anal areas in 33 cases, urogenital areas in

12 cases, and unknown areas in seven cases. Fever was
present in all patients to varying degrees, with prolonged
high fever observed in some patients. Perineal and scrotal
swelling was observed, and palpable fluctuations, skin
surface darkening and necrosis, and ulceration and pus
exudate in the perineal area were found in 33 cases.

Routine blood test, liver and kidney function, electro-
lytes, blood gas analysis and other laboratory tests were
performed, and perineal color Doppler ultrasound was
performed to assess testicular blood flow. Computed to-
mography (CT) scanning was carried out in patients with
suspected abdominal and retroperitoneal infections. The
Fournier’s Gangrene Severity Index" score was determined
based on body temperature, heart rate, respiratory rate,
serum sodium concentration, serum potassium concentra-
tion, serum creatinine, hematocrit, white blood cell count
and blood bicarbonate concentration for each patient.

Treatment

The 51 patients were divided into two groups accord-
ing to the surgical technique performed: enterostomy
combined with debridement (the enterostomy group #
= 28), and debridement alone (the control group #» =
23). Emergency surgery was performed on each patient
following the routine administration of broad-spectrum
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Figure 1 Abdominal computed tomography scan. The scan shows diffuse
edema, thickness of the perineum, and the presence of small bubbles.

antibiotics (carbapenems preferred), and an abdominal
CT scan (including the perineal area) was performed to
identify the extent of inflammation as a guide to surgery
(Figure 1). All patients underwent general anesthesia in
the lithotomy position. Multiple incisions were made at
the lesion sites, with obvious swelling and inflammation
detected by CT, to drain the pus, which was collected for
bacterial culture. All necrotic fascial tissues and skin, up
to the edge of normal structures with adequate blood
supply, were removed. Perianal incisions parallel to the
anal sphincter were made when testicular exposure was
possible, and the testicles were fixed subcutaneously to
the upper or lateral skin during the procedure. The surgi-
cal wounds were rinsed with plenty of hydrogen peroxide
and povidone iodine. A drainage tube was placed in the
subcutaneous tunnel between two adjacent incisions for
contra-aperture drainage. End-to-end enterostomy was
performed in the enterostomy group, with a normal
saline flush toward the distal colorectal area during sur-
gery. Postoperatively, the drainage tube was rinsed with
iodophor each day. A repeat debridement was performed
immediately when inflammation was observed in the sur-
rounding tissues. Antibiotics were given based on drug
susceptibility tests. The use of carbapenems was contin-
ued until the bacterial culture became negative. Enteral
nutrition was administered soon after the surgery.

Statistical analysis

All data were analyzed using SPSS 16.0 software. Mea-
surement data were presented as means * SD. Inter-
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Table 1 Clinical data of Fournier gangrene 7 (%)

Enterostomy group Control group P value

(n = 28) (n = 23)
Gender (M/F) 27/1 21/1 >0.05
Age (yr) 493+738 50.1+8.9 >0.05
Disease course (from the 5.0 47 >0.05
onset to surgery)
FGSI score 5!3; 5.6 >0.05
Predisposing factors
Diabetes 22 (78.6) 19 (82.6) >0.05
Cirrhosis 19 (67.9) 15 (54.3) >0.05
Renal failure 3(10.7) 2(8.7) >0.05
Initially infected regions
Anal areas 22 (89.3) 11 (47.8) >0.05
Urogenital areas 3(10.7) 9(52.2) >0.05
Unknown 3 (10.7) 3 (13.0) >0.05

FGSI: Fournier’s Gangrene Severity Index.

Figure 2 Case of Fournier’s gangrene after surgical debridement (A), or
after enterostomy (B).

group comparisons were performed using the # test or
Fishet’s exact test. A value of P < 0.05 was considered
statistically significant.

RESULTS

Of the 51 patients, 28 underwent enterostomy and 23
did not (Table 1). The average FSGI score was 5.4 for all
patients, 5.3 for patients in the enterostomy group and 5.6
for patients in the control group (P > 0.05). Diabetes was
the most common complication (7 = 41); however, there
was no statistically significant difference in the incidence
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7952

Table 2 Conditions of patients with Fournier gangrene after

operation 77 (%)

Enterostomy group Control group P value

(n = 28) (n = 23)
Cases requiring skin 10 (35.8) 6 (26.1) >0.05
grafting
Cases requiring >6 >4 >0.05
debridement procedures
Time to normal body >6 >8 >0.05
temperature (d)
Average length of hospital 14378 20.1+8.9 >0.05
stay (d)
Case fatality rate >3.6% >21.7% >0.05

of diabetes between the two groups (P > 0.05).

The surgical procedures were successful in both treat-
ment groups (Figure 2). In the enterostomy group, 10
(35.8%) patients required skin grafting with six debride-
ment procedures in total, while in the control group, six
(26.1%) patients required four procedures. Following
surgery, the time to normal body temperature (6 d 25 8 d,
P < 0.05) and average length of hospital stay (14.3 £ 7.8
d s 20.1 £ 8.9 d, P < 0.05) were significantly shorter in
the enterostomy group. Only one death was recorded in
the enterostomy group, compared with five in the control
group (fatality rate: 3.6% »s 21.7%, P < 0.05, Table 2).

According to the bacterial culture results, there were
25 aerobic isolates, including Escherichia. coli, Streptococ-
cus, Staphylococcus anrens, Psendomonas aernginosa, and Proteus
mirabilis; and nine anaerobic isolates, including Clostridinm
perfringens and Bacteroides fragilis. Growth of both types of
bacteria was found in eight (15.7%) patients. Bacterial
cultures were negative in the specimens from 17 (33.3%)
patients.

DISCUSSION

Although various definitions of Fournier gangrene have
been used in previous reports™™, in the present study,
this condition is referred to as necrotizing fasciitis of
the perianal, perineal and external genital regions, which
constituted a broader area of the perineum, including the
urinary, genital and anal areas. Fournier gangrene mainly
occurs in 40- to 50-year-old men"'". While primarily
originating in the rectum and urogenital areas, some cases
can also be derived from subcutaneous infection or local
trauma, surgery and infection, with unknown origins of
infection in particular cases. A systemic immunocompro-
mised state may exist before the onset of Fournier gan-
grene, such as diabetes, cirrhosis, renal failure and the use
of steroids"™'"". In the present cohort, 80% of patients
had diabetes, which was significantly higher than the inci-
dence reported in previous publications™'". On the other
hand, 66.7% of patients had cirrhosis. While the devel-
opment of Fournier gangrene has been associated with
cirrhosis™'” and alcohol consumption itself may give rise
to alcoholic cirrhosis, the incidence of cirrhosis is sig-
nificantly lower in other countries compared with China,
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which could be related to the relatively high incidence of
hepatitis in China.

Fournier gangrene is generally the result of infection
with a combination of multiple aerobic and anaerobic
bactetia"™'”. The most common strains include Strepto-
cocct, Staphylococet, gastrointestinal Streptococcus spp, Bacteroides,
Clostridium and Candida. Two or more species of bacteria
can often be isolated from a single case. In this study,
however, only 15.7% of patients were positive for at least
two species, which was lower than the reported rate in
other studies; negative specimens accounted for up to
33.3%, which could be related to the early use of broad-
spectrum antibiotics.

Our empirical principles for treating Fournier gan-
grene include: eatly surgery to open the lesions, reduce
tension and eliminate the anaerobic environment; re-
moval of necrotic tissues to minimize absorbable toxins
and collect specimens for bacterial culture; topical rinsing
with 3% hydrogen peroxide; complete hemostasis of
wounds and drainage placement, including both a drain-
age strip and tube connecting the deep lesions to ensure
patent drainage; and postoperative nutritional support
and anti-infection treatment, with carbapenems as the
drug of choice, which can be adjusted according to the
bacterial culture and sensitivity results. Repeat debride-
ment is warranted when necrotic tissue or fluid is found
on postoperative ultrasonography or CT.

Although the need for enterostomy for feces diver-
sion remains controversial ™' 54.9% of the pres-
ent cohort underwent enterostomy in our hospital.
The results showed significantly lower mortality in the
enterostomy group compared with the control group.
Possible explanations for this may include: (1) fecal diver-
sion could help reduce perineal wound contamination
during the acute inflammatory phase, thereby bringing
the source of infection under control and preventing any
further spread; and (2) the nutritional status is essential
for containing inflammation. As enterostomy helps re-
duce wound contamination, the systemic inflammatory
response is alleviated and the body burden is thus re-
duced, enabling more effective support by the provision
of eatly enteral nutrition resulting in rapid improvement
of nutritional status. Another advantage of choosing en-
terostomy is that, when patients survive the acute phase,
the diversion results in clean, fresh wounds for large areas
requiring skin grafts during the later phases, which will
ultimately improve the skin graft survival rate. In our hos-
pital, the principles for performing enterostomy include:
(1) a transverse colostomy is always preferred because it
yields solid and formed stools that are easily restricted
and introduces less contamination to the surrounding
skin. On the other hand, an intestinal stoma, which re-
sults in liquid stools, could easily lead to dermatitis and
cause new infection of the peripheral area in the event of
overflow, generating a new source of infection that could
aggravate the existing condition; (2) the upper abdomen
above the umbilicus is an ideal area for enterostomy be-
cause perineal necrotizing fasciitis often affects the lower
abdominal wall with non-localized infections that require
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repeated debridement. With an initial enterostomy in the
lower abdominal atrea, a subsequent debridement series
because of extensive inflammation will complicate the
situation; and (3) a single stoma is created to achieve
complete fecal diversion.

In conclusion, the use of enterostomy in the treat-
ment of Fournier gangrene significantly reduced the
mortality of this disease. The limited number of patients
included in this study meant that further research with
a larger sample size is needed to identify the efficacy of
enterostomy in the treatment of Fournier gangrene.

COMMENTS

Background

Fournier gangrene is a rare, necrotizing fasciitis of the perianal, genitourinary
and perineal region, characterized by perineal pain and swelling at onset, with
symptoms of severe systemic toxicity. The condition may also spread to the
abdominal and retroperitoneal area, causing soft tissue necrosis and sepsis.
Despite recent advances in surgical techniques, critical care and development
of newer antibiotics, the mortality rates caused by Fournier’'s gangrene are still
high, with reported rates of up to 75%. Emergency debridement remains the ba-
sic treatment; however, the concurrent use of enterostomy is still controversial.
Research frontiers

In the diagnosis of Fournier gangrene, besides clinical examination, radiological
examinations are useful to establish the extent of the necrotic process. Treat-
ment of Fournier gangrene involves several modalities. Surgery is necessary
for definitive diagnosis and excision of necrotic tissue. Earlier surgical interven-
tion has been associated with reduced mortality. Emergency treatment includes
aggressive resuscitation in anticipation of surgery. Early broad-spectrum
antibiotics are indicated. Tetanus prophylaxis is indicated if soft-tissue injury
is present. Any underlying comorbid conditions must ultimately be addressed,
because failure to adequately manage the comorbid conditions may threaten
the success of even the most appropriate interventions to resolve the infectious
disease.

Innovations and breakthroughs

The mainstay of treatment of Fournier gangrene is aggressive and repeated
radical surgical debridement, intravenous antibiotic therapy and, sometimes,
intensive care. The need for colostomy diversion and multiple surgical de-
bridement have a significant impact on survival. To identify the significance of
enterostomy in the emergency management of Fournier gangrene, the authors
retrospectively analyzed clinical data from 51 patients with Fournier gangrene
who underwent emergency surgery to compare the postoperative recovery and
outcomes of patients who received enterostomy with those who did not.
Applications

The use of enterostomy in the treatment of Fournier gangrene significantly
reduced the mortality of this disease. Compared with the control group, the time
to normal body temperature and average length of hospital stay were signifi-
cantly shorter, and the case fatality rate was lower in the enterostomy group.

Terminology

Fournier gangrene is defined as a polymicrobial necrotizing fasciitis of the peri-
neal, perianal or genital areas. The condition may also spread to the abdominal
and retroperitoneal area, causing soft tissue necrosis and sepsis.

Peer review

This article presented surgical methods for the treatment of Fournier’'s gan-
grene with adequate discussion, introduction and references. The subject is
important. The article is well written, clear and concise. The conclusions are
supported by the results. The article concerns a controversial, yet very impor-
tant topic. Enterostomy in Fournier’s gangrene still needs further clear evidence
of its usefulness.
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