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ABSTRACT
Objectives: The objectives of this retrospective review of a case series of Fournier's gangrene (FG)
treated at Dammam Medical Complex from April 2008 to April 2015 were to evaluate the risk
factors, etiology, microbiological characteristics, hospital management, and outcome for FG patients.
Materials & Methods: The author retrospectively reviewed the clinical records of 22 patients
diagnosed with FG. Data collected include age, sex, etiology, associated diseases, bacteriology,
treatment modalities, and outcome.
Results: Of the 22 patients, 18 were men (82%) and four were women (18%). The average age was
54.7 years (range: 38–78 years). Predisposing disorders were identified in 86% of patients, and 82%
of them were diabetics. The etiology identified in patients included urogenital infections (36%) and
anorectal sepsis (36%). Cutaneous and subcutaneous infections were identified in 23% of patients.
One patient (5%) had perforated acute appendicitis, which developed into necrotizing fasciitis of the
scrotum, right flank, and anterior abdominal wall. More than one bacterium was found in the tissue
culture of 68% of patients, the most frequent being Escherichia coli. All patients were treated with a
broad spectrum of antibiotics and urgent, aggressive surgical debridement. Wound healing by
secondary intention occurred in 69% of surviving patients. Tissue reconstruction using local flaps or
skin grafts was required in five patients. The overall mortality rate was 27% and was found to be
higher in elderly patients.
Conclusion: FG is a rare and still potentially fatal infectious necrotizing fasciitis of the perineum and
abdominal wall along the scrotum and penis in men and vulva in women. Patients at risk include the
elderly and diabetics. An etiology can be identified in most cases. Early recognition and intervention
with aggressive debridement, combined with antibiotics therapy, are essential for a successful
outcome.
Keywords: Fournier’s gangrene, infection, necrotizing fasciitis
Citation: AL-Abkari HA. Fournier’s gangrene: report of 22 cases at Dammam Medical Complex.
Gulf Medical Journal. 2017;6(1):27–32.
INTRODUCTION
Infective necrotizing fasciitis of the genital and
perianal regions, also known as Fournier's
gangrene, is a rare, life-threatening disease. The
progression of the gangrene is often
fulminating, and can rapidly cause multiple
organ failure and death. Thrombosis of small
blood vessels due to obliterating endarteritis
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with resultant ischemia contributes to the rapid
extension of the infection. Early diagnosis with
fast and adequate treatment, including
aggressive surgical debridement, hemodynamic
stabilization, and broad-spectrum antibiotics
therapy, is the key to successful management1.
Despite advances in the management of the
disease, mortality is high at 16%2.
The objectives of the present retrospective
study were to evaluate the risk factors, etiology,
microbiological
characteristics,
hospital
management, and outcome for 22 patients with
FG.
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MATERIALS & METHODS
The medical records of 22 patients admitted
with FG at Dammam Medical Complex,
Dammam, Saudi Arabia, from April 2008 to
April 2015 were retrospectively reviewed. Data
collected included age, sex, predisposing
factors, underlying etiology, microbiology,
treatment modalities, duration of hospital stay,
and clinical outcome. The time elapsed between
the onset of symptoms and first debridement
was noted. All patients underwent radical
surgical debridement. The infected, necrotic
skin and subcutaneous tissues were widely
excised to viable tissue. Purulent or necrotic
tissue was sent to the microbiology laboratory
for organism identification and antibiotics
sensitivity testing.
Preoperative treatment with broadspectrum antibiotics was started and later
changed or continued according to the culture
and sensitivity of the microbial isolates and
clinical course of the patients.
Diverting colostomy was performed in
cases with perianal wounds, which could not be
appropriately managed due to constant fecal
contamination.
Defects in the scrotum, perineum, and
abdominal wall were reconstructed with splitthickness skin grafts or local flaps in select cases
when the wound failed to heal by secondary
healing.
RESULTS
Of the 22 patients, 18 were men (82%) and four
were women (18%). The mean age of the
patients was 54.7 years (range: 38–78 years).
Predisposing disorders were identified in 19
patients (86%); 18 (82%) had diabetes mellitus
(DM). Two patients with DM also had chronic
renal failure, while one had liver cirrhosis.
Another diabetic patient had heart failure, while
two others were drug addicts and HIV positive.
One patient admitted with traumatic paraplegia
and infected gluteal decubitus ulcer developed
FG.
The etiology of the necrotizing infection
was identified in all 22 patients. Eight patients
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(36%) had ischiorectal or perianal abscesses:
five had scrotal carbuncles, two had vulvar
abscesses, and one patient had penile ulcers
(36%). Four patients admitted with infected
decubitus ulcers and another with a
subcutaneous abscess on the buttock (23%)
developed FG. A 65-year-old male diabetic and
HIV-positive patient admitted with appendiceal
abscess developed extensive skin and
subcutaneous necrosis of the scrotum, anterior
abdominal wall, and right flank, and
subsequently died due to septic shock. Bacterial
culture was positive in all patients. It revealed a
single organism in seven patients (32%) and
multiple organisms in 15 patients (68%). The
result of the cultures is shown in Table 1.
Escherichia coli (n = 9) was the most commonly
isolated bacterium in the culture.
Table 1. Causative microorganisms in tissue cultures
Bacteria
Gram positive
Streptococcus species
Staphylococcus aureus
Enterococcus species
Gram negative
Escherichia coli
Klebsiella species
Pseudomonas aeruginosa
Acinetobacter species
Enterobacter species

No. of patients
4
4
3
9
5
4
6
2

15 patients (68%) had multiple organisms

The overall mortality in this study was 27%.
The mean age of survivors was 52.6 years
(range: 38–78 years) compared with 61.8 years
(range: 49–74 years) (P< 0.05) for nonsurvivors.
The median duration of symptoms before
the first debridement was eight days in patients
who survived and 11 days in patients that died.
The average number of repeated debridement
was 2.1 for survivors and 3 for non-survivors.
As expected, patients who died had a shorter
hospital stay (average: 13.6 days). Hospital stay
among survivors averaged 29 days. Diverting
colostomy was performed in four patients
(18%) with perianal infection. Five patients
required plastic surgery reconstruction. The
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defect in the perineal and scrotal region was
closed by the mobilization of local flaps.
DISCUSSION
FG is a necrotizing fasciitis of the perineal,
genital, or perianal region that may extend
through fascial planes to the anterior abdominal
wall, buttocks, or lower extremities. It is a rare
disease, representing less than 0.02% of hospital
admissions in the US with an overall incidence
of 1.6 per 100,000 males3.
Despite advances in medical therapy and
intensive care procedures, FG remains a serious
pathological entity with a high mortality rate1.
FG was initially described in 1883 by Jean
Alfred, a French venerealogist4. He reported
five patients presenting with scrotal gangrene,
rapid progression of the necrotizing process,
abrupt onset in healthy young males, and
absence of a precipitating cause. Although the
first observation remains true today, an etiology
can be identified in most cases and is no longer
prevalent in young males, as there is an
increasing age and sex mix of patients suffering
from the disease5. While this may be a reflection
of increasing longevity, most predisposing
factors, such as diabetes mellitus as well as
urological and colorectal diseases, present later
in life6, 7.
FG is less common in women. In a
literature review of 1,726 cases, 10% were
women2. The disparity in the number of male
and female cases reported may be due to the
condition being under-recognized in females8. It
is also possible that in adhering to Fournier's
original description, limiting the disease to
males only, some clinicians do not recognize
female genital necrotizing infections as
Fournier's gangrene2.
In our study population, the mean age was
54.7 years (range: 38–78 years) and the femaleto-male ratio was 2:11. Although some previous
studies reported presentation of FG at a
younger age, in this review, the median age of
patients is similar to that reported in literature9.
Genital gangrene in females typically arises
from a vulval or Bartholin's abscess and spreads
to the perineum or anterior abdominal wall10.
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Episiotomy, septic abortion, pudendal nerve
block, and coital injury are recognized
predisposing factors11.
Some systemic illnesses associated with FG
include DM, alcoholism, cardiac disorders,
morbid obesity, HIV infection, chronic renal
failure, and malignancy. In addition, chronic use
of steroids and cytotoxic drugs may be
associated with FG12. The most common
associated illness is DM. The presence of DM
has been reported at 39–64% in published
literature13. The higher incidence of DM in our
series (82%) may indirectly reflect the high
prevalence of the disease in the Saudi
population.
Contrary to Fournier’s original description
about the absence of a known cause, most
current analysis identifies definite etiologies.
Anorectal and genitourinary infections and
cutaneous injuries are the most frequent sources
of infection in necrotizing fasciitis of the
scrotum and perineum. The most common foci
include the gastrointestinal tract (30–50%),
followed by the genitourinary tract (20–40%)
and cutaneous injuries (20%)14.
Among gastrointestinal causes, ischiorectal
and perianal abscesses account for 70% of FG
cases14. Necrotizing gangrene, along with
appendicitis, colorectal malignancy, and
diverticulitis, has also been associated with
minor anorectal procedure such as rectal
biopsy,
anal
dilatation,
and
hemorrhoidectomy14.
Genitourinary lesions associated with FG
include those caused by urethral stricture,
urethral trauma and instrumentation, indwelling
urethral catheters, urethral stones, epididymitis,
prostate biopsy, and renal abscesses15.
Cutaneous infections include decubitus
ulcers, abscess of the vulva or Bartholin's gland
in women, and human and insect bites7, 16.
The present series identified the etiology in
all 22 cases. Genitourinary infections and
perianal sepsis were the most common
underlying local cause, constituting 36% each.
Skin and subcutaneous tissue infection was
found in 23% of patients. We reported one
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diabetic, HIV-positive patient with perforated
appendicitis who died due to septic shock
owing to severe necrotizing fasciitis of the
scrotum, right flank, and anterior abdominal
wall. This was due to the patient’s severe
immunocompromised state.
Generally,
necrotizing
fasciitis
is
characterized by infectious thrombosis of the
vasculature passing between the skin and deep
circulation, and it usually involves a mixed
microbial flora17. Organisms most commonly
isolated from wound cultures include Coliforms,
Bacterioides, hemolytic streptococci, and
staphylococci. A mean of 3 organisms isolated
per patient was reported2, 18.
In our study, 68% of the cases were
polymicrobial, and the most commonly isolated
bacteria were Escherichia coli (n = 9), followed by
Klebsiella species (n = 5), Acinetobacter species (n
= 6), streptococci (n = 6), and Pseudomonas
aeruginosa (n = 4). Anaerobic organisms were
not isolated mostly due to the difficulty in
recovering anaerobes in the culture. This study’s
microbiology results are similar to those
reported in literature, with Escherichia being the
most prevalent organism. In a retrospective
study of microbiological trends in 4,365 patients
with FG, polymicrobial organisms were found
in 54% of cultures, and Escherichia coli was found
in 46.6% of culture isolates19.
FG management primarily includes
aggressive
hemodynamic
stabilization,
parenteral broad-spectrum antibiotics therapy,
and urgent surgical debridement. Aggressive,
radical debridement of all areas with overt
necrosis is essential as the outcome is found to
be correlated with the adequacy of the initial
debridement11.
The empiric antibiotics chosen must have a
high
degree of effectiveness against
staphylococcal and streptococcal bacteria as
well as gram-negative Coliform, Pseudomonas, and
Bacteriodes species15. This can be achieved by
using a carbapenem or beta-lactamase inhibitor,
coupled with clindamycin for its antitoxin
effects against toxin-elaborating strains of
streptococci and staphylococci. Vancomycin or
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linezolid can be used for coverage against
methicillin-resistant
Staphylococcus
aureus
(MRSA)20. Amphotericin B or caspofungin
should be added to the antibiotics regimen
should fungi be detected in tissue cultures9.
Although hyperbaric oxygen therapy
(HBOT) remains a controversial issue in the
treatment of FG, multiple studies have proven
its benefits and justified the use of adjunctive
HBOT to treat FG21. These studies also
demonstrated a significantly reduced mortality
rate in FG patients managed with adjunctive
HBOT22. The physiological effects are believed
to be enhanced ability of leukocytes to kill
aerobic bacteria, stimulation of collagen
formation, and increased superoxide dismutase
levels resulting in better tissue survival23. In this
study, none of the patients required HBOT.
The use of a high dose of intravenous
immune globulin (up to 2g/kg) appears to be
beneficial in severe necrotizing soft tissue
infection, although efficacy data are not
definitive24.
The mortality rate in FG varies from 4% to
80%25. Most studies report a mortality of 20–
40%3. Factors associated with high mortality
rates include advanced age, median extent of
body surface area involved, the presence of
septic shock, DM, delay in adequate surgical
intervention, and chronic renal failure2, 26, 27.
Laor et al. designed an FG Severity Index
(FGSI) to identify prognostic factors. The index
comprises metabolic parameters (sodium,
potassium, creatinine, hematocrit, WBC, and
bicarbonate levels), signs of sepsis, and the
extent of body surface area involved. Some
authors found the FGSI useful in predicting the
prognosis in FG patients28. A score >9 has a
75% likelihood of death, while patients with a
score <9 have a 78% probability of survival29, 30.
The overall mortality rate was 27% in this
series. Advanced age was the only significant
prognostic factor identified to adversely affect
the patient's survival. Advanced age as a poor
prognostic factor is consistent with the results
in previous studies. A study in Spain showed
that the survivors of FG are 13.5 years younger
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than those who died31. In 2012, a report from
Turkey showed those that succumb to FG are
on average older than survivors (62 years versus
55 years)32.
Although diverting colostomy can be
beneficial to wound care, it should only be used
in patients with FG involving the anorectal
region with a high risk of fecal contamination.
The estimated percentage of patients requiring
colostomy after the debridement of FG is 15%
and an increased mortality has been noted in
patients requiring diversion33. In our study,
colostomy was performed in four patients
(18%) with extensive anorectal infection. Three
out of four survived, and their wounds healed,
which was followed by the closure of the
colostomy.
Most skin defects in the scrotum, perineum,
and abdominal wall after debridement often
heal by secondary intention. Local skin
rotational or free myocutaneous flaps and skin
grafts are indicated only in patients with large
tissue defects34. In our series, secondary wound
healing occurred in the majority of surviving
patients (69%). Reconstruction by using local
skin flaps or skin grafts was required in only
five patients (31%).
CONCLUSION
Fournier’s gangrene is an infection-producing
necrotizing fasciitis of the external genitalia and
perineum. It has a high mortality rate despite
the improvement in surgical treatment and the
use of wide-spectrum antibiotics for the
causative agents. Elderly patients have a poor
prognosis despite aggressive therapy. An
etiological factor can be identified in most
cases, and the disease is no longer restricted to
men. The majority of the infections are
polymicrobial, and diabetes mellitus is the
leading major illness associated with FG. Early
recognition and intervention with radical
surgical debridement, coupled with occasional
reconstructive surgery, seem to be the primary
determinants for successful outcomes.
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