J Soc Colon Rectal Surgeon (Taiwan) September 2015

DOI: 10.6312/SCRSTW.2015.26(3).10335

Original Article

Fournier’s Gangrene: A Retrospective
Clinical Study in a Single Institution

Chia-Lin Cho'*

Shih-Feng Weng**

Ko-Chi Niu®

Li-Chin Cheng'

Yu-Feng Tian'

Ming-Chran Hung'

! Division of General Surgery, Department of
Surgery, Chi-Mei Medical Center, Tainan,

’Division of Colon & Rectal Surgery,
Department of Surgery, Taipei Veterans
General Hospital and National Yang-Ming
University, Taipei,

*?Department of Medical Research, Chi Mei
Medical Center, Tainan,

4Department of Hospital and Health Care
Administration, Chia-Nan University of
Pharmacy and Science, Tainan,

3Division of Hyperbaric Oxygen, Chi Mei
Medical Center, Tainan, Taiwan

Key Words

Fournier’s gangrene;
Fasciitis;

Debridement;

Hyperbaric oxygen therapy

Abbreviations

HBO, hyperbaric oxygen;

FGSI, Fournier’s gangrene severity
index;

HR, hazard ratio;

CI, 95 % confidence interval,

ATA, atmosphere absolute

Purpose. Fournier’s gangrene is a fulminant necrotizing fasciitis, which
affects the genital, perianal, and perineal regions. We present a retrospec-
tive analysis of the clinical presentation, treatment modalities, and overall
mortality of Fournier’s gangrene in a single institution.

Methods. Records of patients diagnosed with Fournier’s gangrene be-
tween January 2007 and December 2012 were reviewed. Data on the de-
mographics, medical history, clinical presentation, laboratory studies, treat-
ment modality, duration of hospital stay, and clinical outcomes were ana-
lyzed.

Results. Atotal of 60 patients (49 males and 11 females) with a mean age
of 58.2 £ 14.2 years were identified. The mortality rate was 21.7% (13
cases). Of the 60 patients, 46 underwent surgical debridement and antibi-
otic therapy, whereas 14 were treated with hyperbaric oxygen (HBO) ther-
apy, surgery, and antibiotics. There was no statistically significant dif-
ference in the use of diversion stoma between the survival and non-sur-
vival groups (p = 0.421). Old age and septic shock were independent pro-
gnostic factors of Fournier’s gangrene. Diversion stoma had no influence
on the mortality rate of patients with septic shock (42.9% vs. 55.6% with
and without stoma, respectively; p = 0.680). However, HBO therapy de-
creased the mortality rate in patients with septic shock (0.0% vs. 73.3%
with and without HBO therapy, respectively; p =0.001), and in all patients
with Fournier’s gangrene (0.0% vs. 28.3% with and without HBO
therapy, respectively; p = 0.027).

Conclusions. These data do not support the routine use of diversion stoma
in Fournier’s gangrene. HBO therapy appears to provide a survival benefit
to these patients.

[J Soc Colon Rectal Surgeon (Taiwan) 2015;26:77-85]

I i‘ournier’s gangrene was first described, as nec-
rotizing fasciitis of the genitalia, by Baurienne in
1764." In 1863 and 1864, French venereologist Four-

nier described the disease as specific to the scrotum.””

Today it is defined as “an infective necrotizing fa-

sciitis of the perineal, genital or perianal regions”."
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Necrotizing fasciitis is a life-threatening bacterial in-
fection of the fascia that progresses rapidly to involve
the skin primarily and the subcutaneous tissue second-
arily.’

Standard treatment for Fournier’s gangrene is ur-
gent surgical debridement, antibiotics, and, often, de-
layed reconstruction. Despite the development and
evolution of modern intensive care techniques and an-
tibiotic therapy, the mortality rate from Fournier’s
gangrene remains high, at approximately 50%.%’ The
factors determining survival or death from Fournier’s
gangrene are controversial. To determine if certain
factors predict the clinical outcome of patients with
Fournier’s gangrene, we reviewed the records of pa-
tients presenting to our institution during the last six
years, and compared clinical variables between the
survivors and non-survivors.

Patients and Methods

We conducted a retrospective analysis of the med-
ical records of 60 consecutive patients who had a di-
agnosis of Fournier’s gangrene at discharge from the
Chi-Mei medical center between 2007 and 2012. The
demographic and clinical data were collected from
these medical records. The diagnosis of Fournier’s
gangrene was made according to the results of physi-
cal examinations, findings of computed tomography,
or operative findings. Information on the original site
of infection, vital signs of the patient, and results of
the laboratory tests also was recorded. Additionally,
the duration of stay in the intensive care unit; duration

Table 1. Fournier’s gangrene severity index

of stay in the hospital; technique and number of oper-
ations; results of microbiologic tests; mortality rate;
and the use of diverting colostomy, hyperbaric oxygen
(HBO) therapy, and antibiotics was also noted. Surgi-
cal debridement procedures were performed by the
urologist, plastic surgeon, or colorectal specialist. Fe-
cal diversion was performed in patients based on the
clinical judgments of the operator. According to the
payment guideline of Taiwan’s National Health Insur-
ance, Fournier’s gangrene is an indication of HBO
therapy. The hospital physician consulted the hyper-
baric oxygen specialist if the Fournier’s gangrene pro-
gressed or the patient’s condition deteriorated despite
debridement and antibiotics.

The Fournier’s gangrene severity index (FGSI)
was created by Laor and colleagues in 1995.% It is
composed of nine parameters: temperature, heart rate,
respiratory rate, serum sodium concentration, potas-
sium concentration, creatinine concentration, bicarbo-
nate concentration, hematocrit, and leukocyte count.
On admission to the hospital, the nine parameters of
each patient were scored by use of a 0-4 scoring sys-
tem, as described in the Table 1.

Statistics

Data were stratified by the outcome (whether the
patient survived or died). Continuous data were de-
scribed by calculating the mean and standard devia-
tion, and were compared by using two sample t-tests
between groups. Categorical data were presented by
count and percentage, and were compared by using

Physiological variables High abnormal values Normal Low abnormal values
Point assignment 4+ 3+ 2+ 1+ 0 1+ 2+ 3+ 4+
Body temperature (C) >41 39-40.9 - 38.5-38.9 36-38.4 34-359 32-33.9  30-31.9 <299
Heart rate >180 140-179 110-139 - 70-109 - 56-69 40-54 <39
Respiratory rate > 50 35-49 - 25-34 12-24 10-11 6-9 - <5
Serum sodium (mmol/L) >180 160-179 155-159  150-154 130-149 - 120-129 111-119 <110
Serum potassium (mmol/L) >17 6-6.9 - 5.5-59 3554 3-34 2.5-2.9 - <2.5
Serum creatinine (mg/100 mL) >3.5 2-34  1.5-19 - 0.6-1.4 - <0.6 - -
Hematocrit (%) > 60 - 50-59.9  46-49.9 30-45.9 - 20-29.9 - <20
Leukocytes (total/mm3 x 1000) > 40 - 20-39.9 15-19.9  3-14.9 - 1-2.9 - <1
Serum bicarbonate >52 41-51.9 - 32-409 22-31.9 - 18-21.9 15-179 <15
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chi-square or Fisher’s exact test, where appropriate.
To identify the predictors of survival, the hazard ra-
tions (HR) were conducted by univariate (crude HR)
and multivariate (adjusted HR) Cox regression analy-
sis to predict the risk of mortality. p-values < 0.05
were considered statistically significant. Data analy-
ses were performed by using SPSS 17.0 (SPSS Inc.,
Chicago, IL, USA.).

is presented in Table 2. The most common site of in-
fection was the anorectal area (n =28, 46.7%). Demo-
graphic and clinical features of the patients are pre-
sented in Table 3. Of the 60 patients in this study, 49

Table 2. Primary infection site of Fournier’s gangrene (N = 60)

The records of 60 patients were analyzed in this
study. The source of infection that caused the disease

Identified primary site No. of patients %
Skin 9 15.0
Anorectum
Perirectum 4 6.67
Anus 16 26.67
Buttock 8 13.33
Urogenital
Scrotum 22 36.67
Penis 1 1.67

Table 3. Demographics and clinical data of 60 patients with Fournier’s gangrene

Total (N = 60) Survivors (N = 47) Non survivors (N = 13) p-value
Age (year-old) 58.2+14.2 56.3+13.7 652+ 14.2 0.057
<75 51 (85.0%) 44 (93.62%) 7 (53.85%) 0.002
=75 9 (15.0%) 3 (6.38%) 6 (46.15%)
Gender
Male 49 (81.67%) 38 (80.85%) 11 (84.62%) 1.000
Female 11 (18.33%) 9 (19.15%) 2 (15.38%)
Primary origin
Skin 9 (15.0%) 6 (12.8%) 3 (23.1%) 0.141
Anorectum 28 (46.7%) 25 (53.2%) 3 (23.1%)
Urogenital 23 (38.3%) 16 (34.0%) 7 (53.9%)
Underlying disease
Diabetes mellitus 45 (75.0%) 34 (72.34%) 11 (84.62%) 0.485
Hypertension 24 (40.0%) 16 (34.04%) 8 (61.54%) 0.073
Uremia 6 (10.0%) 3 (6.38%) 3 (23.07%) 0.109
Liver cirrhosis 5(8.33%) 2 (4.26%) 3 (23.07%) 0.063
Malignancy 2 (3.33%) 1(2.13%) 1(33.33%) 0.414
Operation (sessions)
1-3 41 (68.33%) 32 (68.09%) 9 (69.23%) 1.000
>3 19 (33.67%) 15 (31.91%) 4 (30.77%)
Clinical course
ICU admission
No 26 (43.33%) 26 (55.32%) 0 (0.00%) <0.001
Yes 34 (56.67%) 21 (44.68%) 13 (100.0%)
Septic shock* 23 (38.33%) 12 (25.53%) 11 (84.62%) <0.001
Acute renal failure 5(8.33%) 2 (4.26%) 3 (23.08%) 0.063
Ventilator use 7 (11.67%) 0 (0.0%) 7 (53.85%) <0.001
Diversion stomy
No 29 (48.33%) 24 (51.06%) 5 (38.46%) 0.421
Yes 31 (51.67%) 23 (48.94%) 8 (61.54%)
<48 hours 22 (70.97%) 21 (91.30%) 1 (12.5%) <0.001
= 48 hours 9 (29.03%) 2 (8.70%) 7 (87.5%)
Hypercarbic oxygen therapy 14 (23.33%) 14 (29.79%) 0 (0.00%) 0.027
Hospital stay (days) 31.57 £22.86 29.94 £20.34 37.46 £30.57 0.415
Fournier’s gangrene severity index 5.48 £3.58 4.77+3.29 8.08 £3.48 0.002
Mortality 13 (21.67%)

* Patient with vasopressor agents used at initial diagnosis of Fournier’s gangrene was defined as shock.
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(81.7%) were male and 11 (18.3%) were female, and
the mean age was 58.2 + 14.2 years. Mean age of the
patients who survived was 56.3 + 13.7, whereas mean
age of the patients who died was 65.2 £ 14.2 years (p
= 0.057). Forty-five patients had diabetes mellitus
(75.0%), however the effect of diabetes mellitus on
mortality was not statistically significant (p = 0.485).
Twenty-four (40.0%) patients had hypertension. Other
co-morbidities included uremia, liver cirrhosis, and
malignancy.

Fluid resuscitation, and a single, double, or triple
antibiotic therapy was initiated, according to the cul-
ture and antibiotic-sensitivity results. Wide debride-
ment of the necrotic tissue, repeated sequentially, was
applied to all patients. The majority (n=41, 68.3%) of
patients required 1-3 sessions of debridement. Thirty-
four patients were admitted to the intensive care unit.
Septic shock, acute renal failure, and respiratory failure
with the requirement of ventilator were the most com-
mon reasons for admission in the ICU. There were sig-
nificantly more ICU admissions among patients who
died than among those who survived (p < 0.001). In
addition to surgical debridement, intestinal diversion
was also applied where required. Diverting colostomy
was performed in 23 patients (48.9%) in the group of
patients who survived, whereas it was performed in
only 8 patients (61.5%) in the group of patients who
died. The number of surgical debridement procedures
and the need for diverting colostomy did not have an
effect on the post-operative mortality. However, de-
layed colostomy formation (> 48 hours) was associ-
ated with an increased risk of mortality of patients
with Fournier’s gangrene requiring stoma (p <0.001).
Of the included patients, 46 underwent surgical de-
bridement and antibiotic therapy alone, and 14 were
treated with HBO therapy, surgery, and antibiotics.

The overall mean FGSI was 5.48 £ 3.58. The mean
FGSI of surviving patients (4.77 + 3.29) was signifi-
cantly lower than of non-surviving patients (8.08 +
3.48, p=0.002). The overall mortality rate was 21.7%
(13 patients). The mean length of hospital stay was
31.6 £22.9 days (6-94), and there was no statistically
significant difference between the two groups (29.9 +
20.3 days vs. 37.5 £ 30.6 days, p = 0.415).

The Cox regression analysis identified two inde-

pendent predictors associated with Fournier’s gan-
grene: age = 75 year-old (adjusted hazard ratio (HR):
25.78, 95% confidence interval (CI): 1.79-371.00, p =
0.017) and septic shock (adjusted HR: 16.01, 95% CI:
1.37-187.05, p = 0.027) (Table 4).

Demographic and clinical data of patients with
Fournier’s gangrene who did and did not receive HBO
therapy are listed in Table 5. There was a statistically
significant difference between the mortality rates of
the groups that received and did not receive HBO
therapy (28.3% vs. 0.0%, p = 0.027). To evaluate the
effects of different treatment modalities in Fournier’s
gangrene further, the result of HBO therapy and di-
verting stoma in patients with different clinical out-
comes is presented in the Tables 6 and 7. The use of
diverting stomas did not influence overall survival, or
the survival in the shock group and non-shock groups
(» =0.421, p = 0.680, p = 0.115, respectively). HBO
therapy decreased the overall mortality rate in patients
with Fournier’s gangrene (0.0% vs. 28.3% with and
without HBO, respectively; p = 0.027), as well as in
patients with septic shock (0.0% vs. 73.3% with and
without HBO, respectively; p = 0.001).

Discussion

Fournier’s gangrene is a rapidly progressive, ne-
crotizing fasciitis of the perineum and external genita-
lia, which is associated with a high mortality and mor-
bidity. The reported mortality rate of 16-50% 7 is
consistent with our rate. It is therefore important to
identify the predictors of mortality in the patients who
die of this disease. Advanced age, diabetes mellitus,
chronic liver disease, chronic renal failure, alcoholism,
smoking, and immunosuppressive conditions are re-
ported risk factors for Fournier’s gangrene.'®!" The
most common predisposing factor is diabetes mellitus.
Chemotaxis, phagocytosis, and cellular digestion are
impaired in diabetic patients, which increase their sus-
ceptibility to infections. The most common concomi-
tant disease in our study also was diabetes. Diabetes,
female gender, the presence of malignancy, and the
time since onset of the disease until the first surgical
treatment are reported to be independent risk factors
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Table 4. Crude and adjusted hazard ratios (HR) and 95% confidence intervals (CI) for prognostic factors associated with risk of

Fournier’s gangrene death

Crude HR (95% CI) p-value Adjusted HR (95% CI) p-value
Age (year-old)
<75 1.00 1.00
=75 12.57 (2.54-62.20) 0.002 25.78 (1.79-371.00) 0.017
Gender
Male 1.30 (0.24-6.94) 0.757
Female 1.00
Underlying disease
Diabetes mellitus 2.10 (0.41-10.80) 0.373
Hypertension 3.10 (0.87-11.04) 0.081
Uremia 4.40 (0.77-25.10) 0.095
Liver cirrhosis 6.75 (0.99-45.85) 0.051
Malignancy 3.58 (0.20-60.21) 0.388
Clinical course
ICU admission* - -
Septic shock 16.04 (3.10-82.96) 0.001 16.01 (1.37-187.05) 0.027
Acute renal failure 6.75 (0.99-45.85) 0.051
Ventilator use* - -
Diversion stomy
No 1.00 0.424
Yes 1.67 (0.48-5.86)
<48 hours 0.61 (0.13-2.75) 0.515
> 48 hours 3.07 (0.62-15.08) 0.168
Hypercarbic oxygen therapy (HBO)* -
Hospital stay 1.01 (0.99-1.04) 0.296
Fournier’s gangrene severity index (FGSI) 1.32 (1.08-1.62) 0.006 1.24 (0.97-1.57) 0.082

* Because the events of frequency cell is zero, the hazard ratio could not be calculated.

for mortality in Fournier’s gangrene.'? Canbaz et al."
have reported that the period of time before treatment
was significantly longer in fatal cases than in the oth-
ers, and mortality was increased if this period is lon-
ger than five days. The authors attributed this finding
to the rapid and aggressive course of the disease. In
our series, diabetes mellitus was not an independent
factor of prognosis. According to the Cox regression
analysis, older age (= 75 year-old) and septic shock
were the only independent predictors of postoperative
mortality. ICU admission, septic shock, and ventilator
use were factors significantly different between the
survivor and non-survivor groups (p < 0.001). How-
ever, since there were no events in the ICU admission
group, ventilator group, and HBO group, the hazard
ratio for these data could not be calculated.

A combination of double and triple broad-spec-
trum antibiotics is recommended in the medical treat-
ment of Fournier’s gangrene, followed by either con-
tinuation of the same treatment or altering the antibio-

tics according to the culture and sensitivity results.'?
Patients in our study were started on double or triple
antibiotic therapy in the preoperative period, and the
antibiotics were changed according to the results of
antibiogram.

Consistent with literature reports, the anorectal
area was the most common primary site of infection in
our patients. Colostomy is very effective in the post-
operative period in preventing contamination of the
wound with fecal matter and in enhancing wound care.
The need for fecal diversion in Fournier’s gangrene is
covered extensively in the published literature, but the
timing of diversion has not been widely addressed.
Moorthy et al.!* reported that colostomy improved the
condition of patients with Fournier’s gangrene, but
others"*"'* have reported an increased mortality in those
who require a stoma.'*!* In our study, colostomy was
performed in 51.7% of patients. Colostomy, com-
bined with the first debridement session, was reserved
for patients with involvement of the anorectal region
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Table 5. Demographics and clinical data of Fournier’s gangrene
patients with or without HBO therapy

HBO

Non-HBO

(N = 46) N=14) Pvale
Age (year-old)
<75 38 (82.6%) 13 (92.9%) 0.671
=75 8 (17.4%) 1(7.1%)
Gender
Male 37 (80.4%) 12 (85.7%) 1.000
Female 9 (19.6%) 2 (14.3%)
Primary origin
Dermatology 6 (13.0%) 3 (21.4%) 0.375
Anorectum 20 (43.5%) 8 (57.1%)
Urogenital 20 (43.5%) 3 (21.4%)
Underlying disease
Diabetes mellitus 36 (78.3%) 9 (64.3%) 0.309
Hypertension 20 (43.5%) 4 (28.6%) 0.319
Uremia 6 (13.0%) 0 (0.0%) 0.320
Liver cirrhosis 3 (6.5%) 2 (14.3%) 0.582
Malignancy 2 (4.4%) 0(0.0%) 1.000
Operation (sessions)
1-3 34 (73.9%) 7 (50.0%) 0.111
>3 12 (26.1%) 7 (50.0%)
Clinical course
ICU admission
No 21 (45.7%) 5(35.7%) 0.511
Yes 25 (54.4%) 9 (64.3%)
Septic shock* 15 (32.6%) 8 (57.1%) 0.098
Acute renal failure 3 (6.5%) 2 (14.3%) 0.582
Ventilator use 7 (15.2%) 0 (0.0%) 0.184
Diversion stomy
No 23 (50.0%) 6 (42.9%) 0.640
Yes 23 (50.0%) 8 (57.1%)
<48 hours 34 (73.9%) 7 (50.0%) 0.111
= 48 hours 12 (26.1%) 7 (50.0%)
Hospital stay 32.59+£25.05 28.21+£13.55 0.403
Fournier’s gangrene  5.70 £ 3.63 4.79 £3.45 0.409
severity index
Mortality 13 (28.3%) 0 (0.0%) 0.027

* Patient with vasopressor agents used at initial diagnosis of
Fournier’s gangrene was defined as shock.

and the anal sphincter. Colostomy may be preferred in
the initial period (< 48 hours) in order to reduce con-
tamination. We reserved colostomy after = 48 hours
for patients with disease that had progressed to the
anal region or in order to ameliorate the difficulties in
nursing care. Of these patients, 71% received a colos-
tomy within 48 hours after admission, whereas 29%
received a delayed colostomy formation (> 48 hours).
There was no difference in survival between patients
who received colostomy and those who did not (p =
0.241). However, there were significantly more colo-

stomies in the non-survivors group (p <0.001), which
may be evidence of their more extensive disease, in
which mortality ordinarily is high.

The high mortality rate in Fournier’s gangrene has
been a catalyst for the use of a number of ancillary
therapies to improve patient outcome. Sroczynski et
al.'® stressed the importance of HBO therapy in addi-
tion to the aforementioned treatment methods. HBO is
a form of medical treatment in which the patient is
enclosed in a chamber and breathes 100% oxygen at
a pressure of 1 atmosphere absolute (ATA). Tissues
at rest require 60 mL oxygen/L blood flow to main-
tain adequate cellular metabolism. At normal atmo-
spheric pressure, plasma oxygen concentration is
only 3 mL/L,"” and oxygen is delivered to the tis-
sues mainly by hemoglobin. If the concentration of
oxygen in the inspired air is increased to 100%, the
amount of oxygen dissolved in plasma will increase
to 20 mL/L. At a hyperbaric pressure of 3 ATA (304
kPa), the dissolved plasma oxygen increases to 70
mL/L, which exceeds the resting tissue oxygen requi-
rement and does not require a contribution from he-
moglobin.'® HBO therapy results in enhanced oxy-
genation of the arterial blood and tissues. Benefits of
HBO include optimal neutrophil phagocytic function;
inhibition of anaerobic bacterial growth; increased
fibroblast proliferation and angiogesis; reduction of
edema by vasoconstriction; and increased intracel-
lular transportation of antibiotics.! In our hospital,
HBO therapy consisting of cycles of 95 minutes at
2.0 ATA pressure was applied. To further evaluate the
role of diversion colostomy and HBO in treatment of
Fournier’s gangrene, the mortality rate in different
treatment modalities was analyzed, as illustrated in
Tables 6 and 7. Diversion colostomy decreases the dif-
ficulties in nursing care, particularly in intensive care
units. With diversion colostomy, the patients can re-
ceive nutrition by the use of a nasogastric tube as soon
as possible. Prior research has shown the advantages
of early enteral feeding.?® Experimental studies on
burn animals showed that immediate enteral feeding
was associated with a decrease in the hypermetabolic
state, suppression of the catabolic hormones, and less
bacterial translocation from the intestinal tract.?!-*
However, in our experience, a diversion stoma had no
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Table 6. Role of diversion stomy and hypercarbic oxygen therapy (HBO) in mortality of Fournier’s gangrene

Overall (N = 60)

Shock (N =23)

Non-Shock (N = 37)

Alive Death p-value Alive Death p-value Alive Death p-value
N=47 (%) N=13(%) N=12(%) N=11(%) N=35%) N=2(%)
Stomy (+) 23 (74.19%) 8 (25.81%) 0421  8(57.14%)  6(42.86%) 0.680 15(88.24%) 2(11.76%)  0.115
Stomy (-) 24 (82.76%) 5 (17.24%) 4 (44.44%) 5 (55.56%) 20 (100%) 0 (0.0%)
HBO (+) 14 (100%) 0 (0.0%) 0.027  8(100%) 0(0.0%) 0.001 6 (100%) 0 (0.0%) 1.000
HBO (-) 33 (71.74%) 13 (28.26%) 4(26.67%) 11 (73.33%) 29 (93.55%) 2 (6.45%)

* p-value was calculated based on Pearson’s Chi-square test or Fisher’s exact test if the expected value was less than five.

Table 7. Treatment modality in mortality of Fournier’s gangrene

Overall (N = 60)

Shock (N = 23) Non-Shock (N = 37)

Alive Death Alive Death Alive Death
N=47(%) N=13(%) N=12(%) N=11(%) N =35 (%) N=2 (%)
Stomy (+)/HBO (+) 8(100%)  0(0.0%) 6 (100%) 0 (0.0%) 2 (100%) 0 (0.0%)
Stomy (+)/HBO (-) 15(65.21%) 8 (34.78%) 2 (16.67) 6 (54.55) 13 (86.67) 2 (13.33%)
Stomy (-)/HBO (+) 6(100%)  0(0.0%) 2 (100%) 0 (0.0%) 4 (100%) 0 (0.0%)
Stomy (-)/HBO (-) 18(78.26)  5(21.74%) 2(16.67) 5 (45.45) 16 (100%) 0 (0.0%)
p-value 0.121 0.007 0.459
influence on the survival of patients with Fournier’s  3.48 (p =0.002).

gangrene, even in those with septic shock. The diver-
sion stoma may decrease wound contamination and
allow oral feeding early, but it does not stop the pro-
gression of gangrene. Aggressive resuscitation, use of
broad-spectrum antibiotics, and early surgical drain-
age are paramount in the treatment of Fournier’s gan-
grene. All necrotic tissue is removed with debridement,
which is repeated as needed to control the infection.

Most patients in shock need vasopressor agents to
maintain hemodynamic stability. However, the induced
vasoconstriction may worsen the tissue ischemia, re-
sulting in extension of the gangrenous area. HBO
therapy improves the perfusion and oxygen supply of
ischemic tissues and neovascularization, and has an
antimicrobial effect on anaerobic bacteria.

A scoring system (FGSI) has been developed by
Laor et al.® to determine the severity of infection and
prognosis of patients with Fournier’s gangrene, by
the use of vital signs and laboratory data. Using this
system, the mortality rate is 75% if the FGSI is over
9, whereas the survival rate is 78% in scores of less
than 9. Kara et al.”® showed a significant increase in
mortality in patients with a FGSI value of > 7. The
mean FGSI of our surviving patients was 4.77 + 3.29,
whereas that of non-surviving patients was 8.08 +

This study was limited by its retrospective design,
insufficiency of some data in the registry, and inability
to access all the data. Daily blood gas analyses were
not available in some cases, so our FGSI values were
less than those in studies in the literature.

In our series, the mean duration of hospital stay in
survivors and non-survivors with septic shock was
36.33 + 18.87 and 42.55 + 30.57 days, respectively (p
=0.5696). The mean number of operation sessions of
these two groups was 4 + 2.44 and 3 + 1.61, respec-
tively (p = 0.1890). Therefore, we have no evidence to
support that the non-survivors with septic shock did
not receive HBO therapy due to their critical condi-
tion. In our HBO chamber, we have an oxygen supply
for patients on ventilator. However, not every physi-
cian treating the patients with Fournier’s gangrene
had confidence of HBO therapy as an effective treat-
ment option for the disease. Thus, the effectiveness of
HBO therapy in treating Fournier’s gangrene should
be tested in a double blind, prospective study.

Conclusion

Fournier’s Gangrene is a rapidly progressive dis-
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ease, which is difficult to treat and is associated with a
high incidence of mortality and morbidity. In patients
with Fournier’s gangrene, older age and septic shock
are associated with a poor prognosis and mortality.
Early diagnosis, aggressive treatment with surgical
debridement, and appropriate antimicrobial therapy
has a positive influence on the prognosis of the dis-
ease. Our study does not support the routine use of di-
version stoma in the treatment of Fournier’s gangrene,
but hyperbaric oxygen therapy has a survival benefit.
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