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Abstract- 

Background: Fournier Gangrene (FG) is a case of emergency 

urology with high mortality. Early and aggressive intervention can 

be done with a simple assessment system. Simplified Fournier 

Gangrene Severity Index (SFGSI) simplifies the Fournier 

Gangrene Severity Index (FGSI) while remaining sensitive and 

specific. This study aims to compare the performance of FGSI and 

SFGSI as predictors of FG patient mortality in H. Adam Malik 

General Hospital Medan. 

Materials and Methods: This study is an analytical study with a 

retrospective cross-sectional design. The research subjects were 

all patients of Medan Haji Adam Malik General Hospital who 

were diagnosed with FG in the period January 1, 2013 to 

December 31, 2017. Then the data that became components of the 

FGSI and SFGSI were age, body temperature, pulse, respiration, 

potassium, sodium, creatinine, hematocrit, leukocytes, and 

bicarbonate are recorded and compared against mortality 

outcomes. Data were analyzed using the Receiver Operator Curve 

(ROC). 

Results: From a total of 34 patients sampled in this study, with an 

average age of 60.4 (± 6.80) years in the living group and 61.5 (± 

7.04) years in the deceased group. The difference in length of stay 

in living patients was 23.42 (± 3.59) days compared to 6.30 (± 

1.95) days in patients who died in which all patients were male. 

There was a significant relationship between FGSI scores with a 

cut-off> 9 (P <0.001, sensitivity 90% specificity 95.8%). The 

SFGSI cut-off value was> 2 (p <0.001, sensitivity 80%, specificity 

91.7%). 

Conclusion: FGSI results> 9 are prognostic factors for 

determining FG output (sensitivity 90% and specificity 95.8%). 

SFGSI has good sensitivity and specificity at a lower cost (80% 

and 91.7%). 

 

Index Terms- Fournier Gangrene, Fournier Gangrene Severity 

Index, Simplified Fournier Gangrene Severity Index, Mortality 

 

I. INTRODUCTION 

ournier Gangrene (FG) was first identified in 1883 when 

French venereologist Jean Alfred Fournier described a series 

of cases in previously healthy young men suffering from 

progressive gangrene of the penis and scrotum without apparent 

cause. FG is a relatively rare disease, with a disease incidence of 

1.6 cases per 100,000 male patients with a case fatality rate of 

7.5%.7 

 

In an American study conducted retrospectively in 2017, 54 

patients were treated with a diagnosis of FG at the LAC + USC 

Medical Center, which is the largest public hospital in Los 

Angeles, the USA in 2010-2016. Fournier Gangrene is a 

progressive necrotizing fascitis in the penis, scrotum area, and 

perineum. The infection that occurs is polymicrobial, which is a 

combination of aerobic and anaerobic bacteria. Unlike the initial 

description, the disease is not limited to young people or men, and 

the cause is now generally identifiable.8 FG is classified as a 

potentially fatal disease with high mortality and is included in the 

case of emergencies in the field of urology. Early and aggressive 

intervention is critical because this condition is associated with 

high mortality and morbidity rates.9 

 

Recent studies have sought to develop a method for estimating the 

prognosis of patients with FG. One method that can be used is a 

scoring system known as the Fournier Gangrene Severity Index 

(FGSI) and Simplified Fournier Gangrene Severity Index 

(SFGSI). FGSI and SFGSI are quantitative methods that are used 

as prognostic parameters in FG patients to see predictions of 

patient mortality10. FGSI was first introduced in 1995 by Laor et 

al. to predict the prognosis of patients with Fournier Gangrene. 

Laor et al. conducted a study of 30 Fournier Gangrene patients 

over 15 years and modified the acute physiology and chronic 

health evaluation II severity score.11 In clinical practice, a simple 

and trusted assessment system will be more readily accepted by 

clinicians and academics. Departing from this, Lin et al. developed 

the SFGSI score in 2014 by simplifying the variables in FGSI to 
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only three variables but without losing their sensitivity and 

specificity.12 

 

This study aims to compare the performance of FGSI and SFGSI 

as predictors of mortality in patients with Fournier Gangrene in H. 

Adam Malik General Hospital Medan.  

 

II. RESEARCH ELABORATION 

The research design used in this study is an analysis with a 

retrospective cross-sectional approach. This research was 

conducted at Haji Adam Malik General Hospital Medan from 1 

January 2013 to 31 December 2017. In this study, the population 

was all patients of Haji Adam Malik General Hospital Medan who 

were diagnosed with Fournier Gangrene from 1 January 2013 to 

31 December 2017, the sampling used is total sampling. 

The inclusion criteria in this study were patients diagnosed with 

Fournier Gangrene in the ER of Human Rights General Hospital, 

January 1, 2013, until December 31, 2017, and have a complete 

medical record data. 

 

Data obtained from the recapitulation of medical record data will 

be entered into the FGSI and SFGSI tables and processed using a 

computer, with the steps of editing, coding, and tabulation. The 

data obtained were then analyzed using the Receiver Operator 

Curve (ROC) to obtain a cut-off of the FGSI and SFGSI scoring 

values. Under the Curve (AUC) area will show optimal values 

based on sensitivity and 1-specificity. The cut-off value obtained 

is then used as a predictive value for mortality

III. RESULTS AND FINDING 

A. Sample Characteristics 

Of the 34 male patients, the mean age in the living group was 

60.4 (± 6.80) years, while in the deceased group was 61.5 (± 

7.04) years. The mean length of stay in the deceased group 

was 6.3 (± 1.95) days and 23.42 (± 3.59) days in the living 

group. 

 

B. Comparison of Patient Characteristics in Living and 

Deceased Group 

The characteristics compared in the two groups consisted of 

temperature, pulse per minute, breath frequency per minute, 

serum sodium, potassium, creatinine, hematocrit, leukocytes, 

and bicarbonate. There were no statistical differences in the 

characteristics of the two groups (Table 1). 

 

Table 1: Characteristic comparison of two groups. 

Characteristics Living Deceased 
P-

Value 

temperature (°C) 37.85 (± 0.62) 37.87 (± 0.99) 0.955a 

Pulse 

rate(x/minute) 
89.38 (± 9.82) 

89.40 (± 

10.37) 
0.995a 

(x/minute) 25.17 (± 2.35) 26.20 (± 5.85) 0.600a 

Serum Natrium 

(mmol/L) 

134.38 (± 

5.46) 

134.90 (± 

8.84) 
0.834a 

Serum Kalium 

(mmol/L) 
4.24 (± 0.66) 4.91 (± 1.01) 0.077a 

Serum Creatinin 

(mg/dL) 

0.88 (0.61-

2.20) 

1.21 (0.46-

7.00) 
0.167b 

Serum Hematocrit 

(%) 

29.20 (23.1-

41.5) 

26.1 (18.0-

47.0) 
0.334b 

Serum Leukocyte 

(/mm3) 

13,024.92 (± 

5,233.55) 

13,507.00 (± 

4,829.84) 
0.804a 

Serum 

Bicarbonate 

(mEq/L) 

25.32 (± 6.10) 
22.36 (± 

11.60) 
0.623a 

 

C. Relationship between Fournier Gangrene Severity Index 

(FGSI) and Simplified Fournier Gangrene Severity Index 

(SFGSI) with Death 

A comparison of the prognostic value was seen from the Area 

Under Curve (AUC) value which is 98.5% in FGSI compared 

to 92.5% in SFGSI. We get a cut-off of> 9 to obtain a 

sensitivity value of 90% and a specificity value of 95.8% for 

FGSI scoring from this research data. Whereas in the SFGSI 

scoring, we obtained a cut-off> 2 and obtained a lower 

sensitivity value than FGSI, which is 80% and a specificity 

value of 91.7%. (Figure 1) 

 

  
Figure 1. ROC curve for FGSI and SFGSI to mortality 

 

Statistical analysis showed a P-value of <0.001, which means 

the relationship between the FGSI score with a cut-off value> 

9 to ≤ 9 and SFGSI score with a cut-off of> 2 to ≤ 2 is 

significant. 

 

Our study showed that the average age of patients was 60.71 years 

(± 6.79) with 45 is the youngest and the oldest is 72 years. Laor's 

study in 1995, the median age was 61 years with the youngest age 

of 23 years and the oldest was 90 years. From some of these 

studies, it was found that Fournier Gangrene has a reasonably wide 

age distribution of patients, ranging from 20 years to 92 years of 

age.11,13,14 
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The length of stay of patients who lived was 23.42 days compared 

to patients who died, which was 6.30 days. Previous studies have 

shown similar results. Other studies report the length of stay of 

patients who lived was 29.6 days compared to 6.7 days in patients 

who died.15,16 

 

Body temperature in this study between the living and the dead did 

not have a statistically significant difference, so was also found in 

a study from Lin et al. in 2019. In that study, the mean temperature 

of patients living in patients with Fournier Gangrene was 37.0 (± 

0.8) ° C while in the group who died was 37.3 (± 0.8) ° C.17 

 

In this study, for the variable heart rate, no difference was found 

between patients who had outcomes in the form of death and those 

who remained alive 89.40 (± 10.37) x / minute and 89.38 (± 9.82) 

x / minute. The result was also found in other studies.12,17 Likewise 

for breath frequency, wherein this study it was found in living 

patients that had a mean breath frequency of 25.17 (± 2.35) x / 

minute while in patients who died obtained breath frequency of 

26.20 (± 5.85) x / minutes.12,17 

 

For electrolyte levels, in this study, measuring serum sodium and 

potassium where there is no difference between the two variables. 

Lin's research in 2014 and 2019 supports this finding (Lin, 2014; 

Lin, 2019). Whereas Tenório in 2018, found significant 

differences in serum potassium between patients who died and 

those who lived, where patients who live have lower serum 

potassium.18  

 

Tenório's study in 2018 found there were differences in serum 

creatinine levels in patients who died with those living where 

patients who died had a higher mean serum creatinine compared 

with patients who lived. In that study, the mean serum creatinine 

of patients who died was 1.72 (± 1.16) mg / dL and in this study, 

a median value of 1.21 (0.46-7.00) mg / dL was obtained. Tenório 

found that in living patients, the mean creatinine serum was 0.95 

(± 0.55) mg / dL while in our study, the median value was 0.88 

(0.61-2.20) mg / dL. 

 

The P-value in Tenório's study for this variable was 0.001, while 

in our study, it was 0.167.18 Similar results to our study were found 

in Lin's study in 2019, where the mean number of patients who 

died and those who lived sequentially was 3.5 ± 3.3 and 4.1 ± 2.4 

mg / dL with a P-value = 0.208.17 

 

For serum hematocrit variables, Lin's study in 2019 also found 

insignificant differences.17 The same thing was found in our study, 

where the mean value in living patients was 29.20 (23.1-41.5)%, 

and in those who died was 26.1 (18.0-47.0)% with a P-value = 

0.334. Conflicting results were obtained in studies from Tenório 

in 2018 and Lin in 2014. In both studies, getting statistically 

significant differences in serum hematocrit variables with both P 

values were 0.0001.12,18 

Leukocytes obtained in patients with Fournier Gangrene who 

survived and died in this study were 13,024.92 (± 5,233.55) / mm3 

and 13,507.00 (± 4,829.84) / mm3 and the P-value = 0.804 so it 

was not significantly significant. The same thing was found in 

Lin's research in 2014 and 2018. In Lin's research in 2014, the 

mean value of living patients was 18.0 (± 10.2) / mm3 compared 

to 17.3 (± 9.3) / mm3 with a value of P = 0.822. For Lin's study in 

2019, living patients had a mean of 19.4 (± 8.1) / mm3 and those 

who died 17.2 (± 5.8) / mm3.12,17 

 

The final component assessed from the Fournier Gangrene 

Severity Index (FGSI) score is serum bicarbonate. In our study, 

the bicarbonate value of living patients was 25.32 (± 6.10) mEq / 

L compared to patients who died 22.36 (± 11.60) mEq / L and the 

P-value = 0.623. The finding is supported by Lin 2014 and 2019 

research, in which both studies have a value of P = 0.410 and P = 

0.732. 

 

Several previous studies have tried to see FGSI as a predictor of 

mortality in patients with Fournier Gangrene. The majority of 

studies get a cut-off value of> 9 with sensitivity and specificity 

values ranging from 71-88% and 78-90%, respectively.11,19,20 In 

our study, a cut-off value of> 9 was obtained and a sensitivity of 

90% and specificity of 95.8% were obtained. 

 

For the Simplified Fournier Gangrene Severity Index (SFGSI) in 

this study, a cut-off value of> 2 with a sensitivity value of 80% 

and a specificity value of 91.7% was obtained. Research from Lin 

in 2014 also has a cut-off value of> 2 and has a sensitivity of 87% 

and specificity of 77%.12 There are differences in sensitivity and 

specificity values with these studies, so further research is needed 

to test the sensitivity and specificity values in patients with 

Fournier Gangrene. 

IV. CONCLUSIONS 

In this study, the higher Fournier Gangrene Severity Index (FGSI) 

(> 9) could become a prognostic factor that can be used to 

determine the outcome of the Fournier Gangrene conditions with 

a sensitivity of 90% and a specificity of 95.8% respectively. In 

addition to using the FGSI assessment, a simplified assessment 

was also developed, namely the Simplified Fournier Gangrene 

Severity Index (SFGSI), where based on this scoring, it could have 

other prognostic factors in the Fournier Gangrene case and have a 

sufficiently good result, with a sensitivity of as much as 80% and 

specificity 91.7%, while having a lower cost compared to Fournier 

Gangrene Severity Index (FGSI). 
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