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Abstract
Purpose

Fournier's gangrene (FG) is a polymicrobial disease that affects the skin and subcutaneous tissue and is
life-threatening. This study aimed to evaluate the feasibility of scoring systems in predicting mortality in
FG patients.

Material and Method:

53 patients diagnosed with FG and operated between March 2008-August 2020 in our clinic were
included. These patients' demographic findings, laboratory values, Fournier's Gangrene Severity Index
(FGSI), Uludag Fournier's Gangrene Severity Indexi (UFGSI), the Sequential Organ Failure Assessment
(SOFA), and Age-Adjusted Charlson Comorbidity Index (ACCI) scoring system values were recorded and
analyzed regarding how these scoring systems affected mortality.

Results

11 (21%) of the 53 patients died, and 42 (79%) survived. The mean age of the patients was 53.64+17.2
years. The mean age of the surviving patients was 49.64+15.26 years, while the mean age of the patients
who died was 68.91+15.96 (p=0.002). Of the laboratory parameters, only creatinine elevation was
significant in demonstrating mortality (p=0.001). When the impact of scoring systems on mortality was
evaluated, it was determined that the increase in FGSI(P=0.000), UFGSI(P=0.000), SOFA(P=0.000), and
ACCI(P=0.003) values were directly related to mortality and statistically significant.

Conclusion

The FGSI, UFGSI, SOFA, and ACCI scoring systems used in our study were correlated with mortality for FG.
ACCI had the highest diagnostic confirmation value. This was followed by SOFA, FGSI, and UFGS],
respectively. We recommend that these scoring systems be used to predict mortality for FG.

Introduction

Fournier's gangrene (FG) is a type of necrotizing fasciitis accompanied by thrombosis of the feeding
arteries, significantly affecting the perianal and genitourinary regions. It is a life-threatening polymicrobial
disease that causes gangrene in the skin and subcutaneous tissues, leading to symptoms of multiple
organ failure and severe intoxication [1]. Perianal disease, urethral strictures, local anorectal, urogenital or
perineal trauma, malignancies, and comorbid systemic diseases, especially Diabetes Mellitus, are often
responsible for the etiology of Fournier's gangrene [2]. Although FG is rare, it is a disease that needs
attention due to the development of life-threatening complications in a short time and the difficulty of
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early diagnosis [3]. Two main scoring systems are used to determine the severity of FG in clinical
practice. Fournier's Gangrene Severity Index (FGSI), the first scoring system based on acute physiological
and chronic health status, developed in 1995, is widely used [4]. Considering vital signs and laboratory
parameters, FGSI helps predict the prognosis and mortality of the disease [4]. Another widely used
scoring system is Uludag Fournier Gangrene Severity Index (UFGSI), developed by Yilmazlar et al. in 2010.
It predicts mortality by considering the patient's acute physiological condition, age, and disease
prevalence [5].

In addition to the scoring systems mentioned above, the Sequential Organ Failure Assessment (SOFA)
score [6] and Age-Adjusted Charlson Comorbidity Index (ACCI) [7] also predict the survival and prognosis
of FG patients. There are limited publications in the literature in predicting the prognosis related to the
SOFA score[6]. Age-Adjusted Charlson Comorbidity Index (ACCI), defined by Charlson et al., is a
combination of age equivalence index and Charlson Comorbidity Index (CCl) (7).

A high ACCI score has been reported to be directly associated with poor outcomes and mortality in FG
patients[2]. However, their reliability in predicting the severity of the disease and predicting mortality in FG
patients has not yet been clarified.

This retrospective study aimed to evaluate the feasibility of FGSI, UFGSI, SOFA, ACCI, which are used to
predict mortality by using demographic, clinical, and laboratory information of patients with FG, and we
discussed the results in the light of current literature.

Materials And Methods

The single-center cohort study was designed as a retrospective study, and ethics committee approval was
obtained from Erzurum Regional Training and Research Hospital (2021/ 02-40). There were 53 patients
diagnosed with FG between March 2008 and August 2020 in Erzurum Regional Training and Research
Hospital General Surgery Department. Patients who underwent surgical debridement and/or orchiectomy
and/or colostomy were included in the study. All procedures were performed following the Declaration of
Helsinki on human studies. Informed consent was obtained from all patients before the operation, and all
data were scanned retrospectively from the hospital information system.

All patients diagnosed with localized necrotizing fasciitis infection in the perineal region and treated
surgically were included in the study. Medical histories, symptoms, and physical examination findings of
the patients were collected from the recorded data from the system. Patients were divided into two
groups according to disease-related mortality within the first 30 days after diagnosis, and mortality
(number of patients who died) was accepted as the primary outcome. Perianal abscesses without soft
tissue infection and patients whose data were not available were excluded.

Intravenous fluid therapy was initiated for all patients after hospitalization, and broad-spectrum antibiotic
therapy was administered according to the recommendations of the infectious diseases department.
Appropriate antibiotic therapy was revised according to the culture results. After hemodynamic
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stabilization, all patients underwent surgical treatment, and tissue culture was obtained by debriding
necrotic tissues. In patients with scrotum involvement, orchiectomy was also performed when deemed
necessary. Colostomy was performed in eligible patient groups to prevent fecal contamination. All
surgical procedures were performed by general surgery clinicians. The decision for orchiectomy and
colostomy was taken by the primary surgeon.

Variables

Demographic information (age, gender), vital signs, body temperature (CO), heart rate (/min), respiratory
rate (/min), mean arterial pressure (mmHg), clinical and laboratory findings, hospital stay were recorded
by looking at the medical records of the patients. FGSI, UFGSI, SOFA, and ACCI scores were calculated for
each patient and recorded in the database.

To calculate the FGSI, body temperature, heart rate, respiratory rate, sodium, potassium, creatinine, white
blood cell count, hematocrit, creatinine, and bicarbonate levels were measured and graded in the range of
0 to 4. While calculating the UFGSI, the patient's age and disease extent were added in addition to the
FGSI parameters. ACCl was calculated in the range of 1 to 6 by evaluating the presence of 19 medical
conditions. The SOFA score, on the other hand, was graded from 1 to 4 according to the defect status by
evaluating six organ systems (hematological, renal, circulatory, respiratory, hepatic, and central nervous
system).

Statistical Analysis

Mortality was defined as death within the first 30 days after hospital admission, and the development of
mortality was considered the primary outcome. The Shapiro-Wilk test was used in the distribution of
continuous variables. Continuous variables were expressed as mean and standard deviation or median
(1st-3rd interquartile ranges (IQR)) values. Student's t-test and Mann-Whitney test compared distribution-
based continuous variables. The Chi-square test was used to compare categorical variables. ROC
analysis curve was performed to determine cut-off values for different scoring systems used to predict
mortality. Each optimal cut-off value was selected considering the highest sensitivity and high specificity,
positive and negative predictive values.

Results

Eleven (21%) of the 53 patients died, and 42 (79%) survived. The mean age of the patients was
53.64+17.2 years. The mean age of the surviving patients was 49.64+15.26 years, while the mean age of
the patients who died was 68.91+15.96, and a statistically significant difference was found between
them (p=0.002). Demographic and clinical data are presented in Table I.

The patients were consulted in the presence of a fever of 38°C and above, scrotal and/or perineal
malodorous discharge, swelling, edema, crepitation, and fluctuation. 62% of the patients had at least one
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additional comorbid disease, and the most common comorbidity was DM, which was observed in 13
(24.53%) patients.

Laboratory parameters during hospitalization are summarized in Table I, and sodium, potassium,
calcium, total protein, albumin, C-reactive protein, hemoglobin, and creatinine values were available.
There was a significant difference in creatinine levels between deceased and surviving patients
(p=0.001).

FGSI, UFGSI, SOFA, ACCI scoring systems are shown in Table Il. When the impact of scoring systems on
mortality was evaluated, it was determined that FGSI(P=0.000), UFGSI(P=0.000), SOFA(P=0.000),
ACCI(P=0.003) elevations were directly related to mortality and statistically significant.

ROC analysis used in mortality-based sensitivity and specificity revealed that the optimum cut-off values
for FGSI, UFGSI, SOFA, and ACCI were 3, 4, 4, 8, respectively. Cut-off values based on sensitivity and
specificity are presented in Table lll. In addition to the known efficacy of FGSI and UFGSI scoring systems
in predicting mortality, SOFA and ACCI scoring systems have also been shown to be effective in
predicting mortality. The area under the curve (AUC) for each scoring system is shown schematically in
Figure .

Discussion

Fournier's gangrene is a rare infection of the perianal and genital area. Despite advances in its etiology,
diagnosis, and intensive care techniques, the mortality rate in Fournier's gangrene remains high. Due to
the high mortality rates, the scoring systems used to predict mortality in these patients are of great
importance. It has been demonstrated in previous studies that conditions such as diabetes mellitus,
coagulopathy, severe sepsis, advanced age, prolonged hospital stay, malignancy, multiple organ failure,
and alcoholism increase mortality in FG patients [8-10]. Despite advances in follow-up and medical
treatment in modern intensive care units, mortality rates have been reported in the range of 30-50% [2].
The mortality rate in our study was 20.7%.

Existing studies have indicated that advanced age increases mortality [11-13]. The most important
reason regarding this condition seems to be related to the increasing number of predisposing diseases
and the incidence of FG with aging. However, it was found that advanced age is not a direct factor
affecting survival [14]. The mean age of the survivors in our study was 49.64+15.26 years, while the
mean age of those who died was 68.91+15.96 years, and advanced age was found to impact mortality.

Diabetes mellitus is an important risk factor for necrotizing infections involving the lower extremities,
perineum, head, and neck region [15, 16]. The patients included in our study had cardiovascular disease,
DM, hematological diseases, and malignancies. DM, which is frequently involved in the etiology of FG,
was determined in approximately 25% of the patients included in the study. The rate of diagnosis of DM
in patients who died was 53.85%, and it was not statistically significant. In our study, high creatinine, one
of the daily routine blood biochemistry tests, was another factor that increased mortality and was
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statistically significant. However, serum sodium, potassium, calcium, and hematocrit values were not
statistically significant. Likewise, in the study of Tenorio (N) and Mangwiron [11], it was revealed that
high serum creatinine is a risk factor for mortality.

FGSl is a scoring developed by Laor et al. [4] using vital signs and some laboratory data to determine the
severity and prognosis of FG in patients. FGSI is a modification of the APACHE Il score. FGSI scores of 9
and above were found to be associated with mortality. However, Yilmazlar et al. [5] reported that this
scoring system had some drawbacks in estimating prognosis and mortality, and the UFGSI scoring
system was developed by adding age and extent of disease spread to this system. Both of these systems
are frequently used to predict the prognosis and mortality of FG. In a study, both systems gave 100%
sensitivity in sensitivity and specificity analysis. Specificity was 78% for FGSI and 73% for UFGSI [17].
While Czymek et al. reported 87% sensitivity and 77% specificity for FGSI in their study [18], in the study
of Roghmann et al., these figures were reported as 85% and 67% for UFGSI [19]. In another study
conducted by Yilmazlar et al. [20] in a series of 120 cases, no survivors were reported in patients with a
UFGSI score of =9. Threshold values for FGSI and UFGSI were 7 and 9, respectively. In this study, the
FGSI score was 2 in the survivors and 5 in the deceased. While the UGFSI score was 5 in the survivors, it
was 10 in the deceased. These scores were considered to be directly related to mortality and statistically
significant. Besides, in the ROC analysis used for mortality-based sensitivity and specificity, the cut-off
values for FGSI and UFGSI were 3 and 4, respectively, the sensitivity was 81% and 54%, and the specificity
was 90% and 90%, respectively. The AUC value was 0.859 for FGSI and 0.785 for UGFSI. We found that
both scoring systems are practical markers in predicting mortality in parallel with the literature.

This study also used SOFA and ACCI scoring systems, which we assumed to affect mortality. The SOFA
score is a scoring system used to calculate organ systems' defect status by grading from 1 to 4. Few
studies have been performed in the literature on predicting prognosis and mortality in this scoring system
FG. In a recent study in our country, the SOFA score was 1 in the survivors and 4 in the deceased, and it
was found to be directly related to mortality and statistically significant. Also, in the ROC analysis used,
the cut-off value was 4, while the sensitivity and specificity rates were 90% and 88%, respectively [21]. In
another study, it was reported that low mean SOFA scores were significantly associated with the
probability of primary wound closure. In the study, the SOFA score was also 1.8 for those who survived
and 3.8 for those who died [6]. In this study, we found the SOFA score to be 1 in the survivors and 3 in the
deceased, and we found that it was directly related to mortality and was statistically significant. Also, in
the ROC analysis used, the cut-off value was 4, while the sensitivity and specificity rates were 81% and
88%, respectively.

On the other hand, the ACCI score is a scoring system calculated in the range from 1 to 6, evaluating the
presence of 19 medical conditions into account. In two studies, the ACCI score was 3 and 3, respectively,
in the survivors, and 5 and 6, in the deceased. In both studies, the ACCI score was found to be statistically
significant in predicting mortality [22—-23]. In a recent study of Usta et al. [21] with 60 patients, the ACCI
score was found to be 3 in the survivors and 5 in the deceased, and the difference was found to be
statistically significant. In the same study, the cut-off value was 5 in the ROC analysis used for ACCI,
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while the sensitivity and specificity rates were 30% and 98%, respectively [21]. Our study determined the
ACCI score to be 2 in the survivors and 4 in the deceased. The difference was statistically significant. In
the ROC analysis used, the cut-off value was 8, while the sensitivity and specificity rates were 100% and
88%, respectively.

The retrospective nature of our study and the relatively low number of patients were the major limitations
of our study. However, the inclusion of SOFA and ACCI as a scoring system for FG was the biggest
challenge.

In conclusion, FG is a type of necrotizing fasciitis that affects the perianal and genitourinary regions,
accompanied by thrombosis of the feeding arteries. Mortality rates still range between 30-50%. There is
still no standard parameter or scoring system to predict prognosis and mortality in the follow-up. In this
study, we revealed that advanced age and high creatinine are significant parameters in predicting
mortality. Also, we found that the FGSI, UFGSI, SOFA, and ACCI scoring systems used in our study were
associated with mortality for FG. ACCI had the highest diagnostic confirmation value. This was followed
by SOFA, FGSI, and UFGSI, respectively. We recommend that these scoring systems be used to predict
mortality for FG.
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Tables

Table I. The comparison of demographic features, laboratory findings, and clinical outcomes of patients
with Fournier's gangrene according to the mortality
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Age (year)? g/'gan *
Sex (male)® Female

Male
Comorbidities®

Cardiovascular
Diabetes mellitus
Hematological
Malignity
Laboratory Findings

Sodium (mmol/L) @
Potassium (mmol/dL) @
Calcium (mg/dL) @
Total protein (g/dL) @

Albumin (g/dL) @

C-reactive protein
(mg/dL) @

Hemoglobin (g/dL) @
Creatinine (mg/dL) @
Orchiectomy®
ColostomyP

Length of hospitalization®

Total
(n=53)
53.64+17.2

15 (28.30)

38(71.70)

8 (15.09)
13(24.53)
9(16.98)
3(5.66)

137.75+6.84
4.22+0.70
8.95+0.85
7.16+0.90
3.86+0.82

23.42+21.42

14.23+3.04
0.96+0.31
7(13.21)
6(11.32)

8.68(2.0-
19.0)

Survivor
(n=42)
49.64+15.26

14(93.33)

28(73.68)

3(37.5)

6(46.15)
2(22.22)
1(33.33)

137.4+6.2
4.22+0.69
8.96+0.88
7.16+0.92
3.95+0.76

23.41+20.05

14.75+2.38
0.88+0.25
5(71.42)
4(66.66)

8(3-19)

NA: not applicate, 2: Mean and standard deviation, : n (%), ¢ Median (IQR)
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Non-Survivor
(n=11)
68.91+15.96

1(6.67)

10(26.32)

5(62.5)

(
7(53.85)
7(87.78)
2(66.67)

139.09+9.13
4.25+0.77
8.93+0.8
7.19+0.9
3.56+1

23.47+27.21

13.46+2.92
1.340.35
2(28.57)
2(33.33)

9(2-17)

P-
value

0.002

0.149

NA

NA
NA

0.367
0.938
0.930
0.852
0.380

0.503

0.134

0.001

NA

0.700



Table Il. The comparison of scoring systems for patients with Fournier's gangrene according to the
mortality
Total Survivor Non-Survivor P value
(n =53) (n=42) n=11)
FGSI 3.0[1.0-7.0] 2.0[1.0 - 5.0] 5.0[3.0 - 7.0] 0.000
UFGSI 6.0[3.0-15.0] 5.0[3.0-10.0] 10.0[8.0-15.0] 0.000
SOFA 2.0[1.0-4.0] 1.0[1.0 - 4.0] 3.0[1.0-4.0] 0.000
ACCI 2.0[1.0 - 6.0] 2.0[1.0-5.0] 4.0[1.0 - 6.0] 0.003

All data are presented in Median values [Min-Max]

FGSI: Fournier Gangrene Severity Index, UFGSI: Uludag Fournier Gangrene Severity Index, SOFA:
Sequential Organ Failure System, ACCI: Age-Adjusted Charlson Comorbidity Index

Table lll. The receiver operating characteristics (ROC) analysis of scoring systems for predicting the
mortality of patients with Fournier's gangrene

Cut- Sensitivity  Specificity PPV NPV Youden AUC P-value
off Index J
[95% CI] [95% CI] [95% [95% [95% CI]
Cll Cll
FGSI >3 81.82 90.48 69.2 95 0.7229 0.859 <0.0001
[48.2- [77.4- [46.0- [84.4 - [0.736-
97.7] 97.3] 85.6] 98.5] 0.939]
UFGSI =14 94.55 90.48 60 88.4 0.4502 0.785 0.0014
[23.4- [77.4- [33.8- [79.8- [0.650-
83.3] 97.3] 81.5] 93.6] 0.886]
SOFA =>4 81.82 88.1 64.3 94.9 0.6991 0.931 <0.0001
[48.2- [74.4- [43.0 - [84.0- [0.826-
97.7] 96.0] 81.1] 98.5] 0.982]
ACCI >8 100 88.1 68.7 100 0.8810 0.969 <0.0001
[71.5- [74.4- [49.1- [ [0.880-
100.0] 96.0] 83.4] 0.997]

All data are presented in Median values [Min-Max]
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FGSI: Fournier Gangrene Severity Index, UFGSI: Uludag Fournier Gangrene Severity Index, SOFA:
Sequential Organ Failure System, ACCI: Age-Adjusted Charlson Comorbidity Index
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Figure 1

The combined receiver operating characteristic curves of four scoring systems to predict the mortality of
Fournier's gangrene patients.
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