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Abstract 

Background: The first case of COVID-19 infection in Turkey was reported on March 11th, 2020, and declared a pandemic by the World 
Health Organization (WHO) in March 2020, introducing new regulations to national health systems. Some patients with non-COVID-19 
presentations may have been adversely affected by this pandemic.  
Objectives: The present study aimed to investigate the effect of COVID-19 on patients with Fournier's gangrene during the pandemic and 
the impact of the COVID-19 pandemic on the clinical management and patient outcomes for Fournier's gangrene. 
Methods: This retrospective cross-sectional study was conducted between March 2018 and March 2022 at the General Surgery 
Department of Trakya University. Patients were stratified into pre-pandemic and pandemic groups based on the date of March 11th, 2020, 
when the first Covid-19 case was reported in Turkey. Data collection and retrospective analysis were completed for all patients who were 
operated on for Fournier's gangrene originating from the perianal region. Demographic characteristics, predisposing factors, as well as 
laboratory and clinical results of the patients treated during the pandemic, were compared with the patients treated before the pandemic. 
Results: A total of 43 patients were included in the study (pre-pandemic: 24, pandemic: 19). There was a statistically significant 
difference between the pre-pandemic and pandemic groups in terms of the median length of hospital stay (7 vs. 16 days, p<0.001) and the 
median number of debridement (4 vs. 2, p=0.002).  
Conclusion: In the presence of life-threatening surgical pathologies, such as Fournier's gangrene, the number of admissions did not 
decrease despite the pandemic. Precautions taken to reduce the risk of transmission in pandemic conditions and more aggressive surgical 
applications can reduce the number of debridement procedures and shorten the length of hospital stay. Subsequently, this is associated 
with similar treatment outcomes, lower morbidity, and reduced treatment costs. 
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1. Background 

The first case of COVID-19 infection in Turkey was 
reported on March 11th, 2020, and the World Health 
Organization (WHO) declared it a pandemic in March 
2020 (1). The initial lack of information about the 
mode of transmission, diagnosis, treatment, and 
follow-up of the disease, especially at the start of the 
pandemic, led to serious chaos in the healthcare 
system and the diversion of procedures and hospital 
services to cope with the pandemic. The increased 
number of COVID-19 cases in healthcare centers and 
high mortality among infected individuals caused fear 
among the population, resulting in decreased 
numbers or delayed presentations for non-Covid-19 
health problems. At a time when the healthcare 
system worldwide was struggling against COVID-19, 
non-cancer elective surgeries were largely canceled 
to reserve hospital resources, decrease the risk of 
transmission, and have a balanced number of 
healthcare personnel. Against this background of an 
unpredictable and adverse situation created by the 
pandemic in the healthcare system, it remains 
unclear to what extent COVID-19 affected patients 
requiring emergency surgery (2, 3). 

Fournier gangrene (FG) is a diagnosis requiring 
emergency surgery in general surgery clinics. It was 
first described in 1794 by Bauriene and named after 
the French dermatologist Jean Alfred Fournier (1832-

1914), who conducted a considerable number of 
studies on the subject and suggested that the 
Fournier gangrene was associated with diabetes (4, 
5). Fournier gangrene is frequently observed in the 
perianal region and external genitalia with a risk of 
rapid progression within the skin and subcutaneous 
tissues; it can often spread to the lower limbs, 
abdomen, and even the thoracic region. 

The microorganisms isolated from the tissue 
cultures include Escherichia coli, Bacteroides, 
Staphylococci, Proteus, Streptococci, Pseudomonas, 
and Enterococci, which are present in the skin flora 
of the perineal and genital regions (6). Initial 
symptoms may be confused with benign diseases of 
the perianal region, leading to delayed 
presentation. Soft tissue necrosis progresses 
rapidly to the skin and subcutaneous tissue. If not 
intervened early, the local infective process can 
rapidly progress to systemic infection (7). The most 
common predisposing factor associated with the 
disease is diabetes mellitus (8). Due to its rapid and 
insidious progression, mortality has been reported 
between 16% and 40% by several publications 
despite current advances in medical care (5, 9, 10).  

2. Objectives 

In light of the aforementioned issues, the present 
study aimed to analyze the possible effects of the 

https://ircmj.com/index.php/IRCMJ/article/view/406
https://ircmj.com/index.php/IRCMJ/article/view/406
http://creativecommons.org/licenses/by-nc/4.0/)
mailto:aytinyusuf@gmail.com


 Turkyilmaz Z et al. 

 

2                                                                                                                                                                                                  Iran Red Crescent Med J. 2023; 25(6):e2334. 
 

pandemic on the diagnosis, treatment, and follow-up 
for FG by comparing data of the patients who 
underwent surgery before and during the pandemic. In 
this context, where early diagnosis and treatment are 
extremely important, it is paramount to understand the 
potential adverse implications of the pandemic.  

 

3. Methods 

3.1. Study design and participants 
This retrospective cross-sectional study was 

conducted at the General Surgery Department of 
Trakya University. The date of March 11th, 2020, was 
selected as the cut-off for stratifying the case and 
control groups as the date COVID-19 was declared to 
be a pandemic by WHO. Patients were assigned to 
two groups; those who underwent surgery for FG 
during the 24-month period before the pandemic and 
those who underwent surgery for FG during the 24-
month period starting with the onset of the 
pandemic. A total of 43 patients, 24 from the pre-
pandemic period and 19 from the pandemic period 
were included in the study. Patients were selected 
from the subjects referred to the Emergency Service 
of Trakya University Medical Faculty at the specified 
date range and consulted with the general surgery 
clinic with a diagnosis of Fournier gangrene. 
Hospitalized patients after tissue debridement in 
operating room conditions whose tissue cultures 
from the perianal region were compatible with 
Fournier's gangrene were included in the study. 
Patients who underwent superficial debridement 
and/or perianal abscess drainage in the emergency 
service and were followed in the outpatient clinic 
were excluded from the study. Patients under the age 
of 18, pregnant, who applied outside the period 
determined for the study groups, and whose tissue 
culture results from the perianal region were not 
compatible with Fournier's gangrene were excluded 
from the study. Before the commencement of the 
study, consent was obtained from the Ethics 
Committee of Trakya University Medical Faculty 
(TUTF BAEK 2021/347). 

 

3.2. Measured outcomes 
Data were extracted from the patient files and 

electronic patient data system retrospectively. No 
specimen was obtained routinely for Real-time 
polymerase chain reaction (real-time PCR) antigen 
test preoperatively for patients who underwent 
emergency surgery during the pandemic. 
Nonetheless, all patients underwent computed 
tomography (CT) of the thorax after the decision for 
surgery, and none of the patients had any findings 
compatible with COVID-19 pneumonia. Demographic 
characteristics, predisposing factors, hemoglobin 
(Hb), albumin, and C-reactive protein (CRP) results at 
the time of diagnosis were compared between the 
two groups. Glasgow Prognostic Index (GPI), 

neutrophil-lymphocyte ratio (NLR), platelet-
lymphocyte ratio (PLR), and Systemic Inflammatory 
Response Index (SIRI) were calculated and 
compared. We also looked at the number of 
debridements, number of patients undergoing wet 
dressing and vacuum-assisted closure (VAC), results of 
tissue cultures, the status of concomitant colorectal 
malignancy, number of patients requiring diversion, 
antibiotics used for treatment, number of patients 
requiring admission to the intensive care unit (ICU) and 
admission days, duration of hospital stay, and the time 
between the onset of symptoms and presentation to 
the hospital between the patient groups during and 
before the pandemic. 

 
3.3. Statistical analysis 

The normal distribution assumption was checked 
using the Shapiro-Wilk test. Student's T test or Mann-
Whitney U test was used depending on normal 
distribution in comparisons of two independent 
groups. Relationships between qualitative variables 
were investigated using the Pearson chi-square test or 
Fisher's exact test. As descriptive statistics for 
quantitative variables, mean and standard 
deviation were used for normally distributed 
variables, while median and quartiles (or smallest 
value-largest value) were used for non-normally 
distributed variables. Frequency and percentage 
were presented for qualitative variables. The 
significance level was determined as 0.05 in all 
statistical analyzes. All statistical analyzes were 
performed using the statistical package program 
JAMOVI (version 1.2). 

 

4. Results 

The pandemic group included 19 patients aged 40-
81, with a mean age of 59.36 years, and the pre-
pandemic group included 24 patients aged 34-88, with 
a mean age of 59.04 years. In both groups, the number 
of male patients was higher than female ones. Diabetes 
mellitus was the most frequent co-morbid disease in 
both groups, with 16 (84.2%) patients in the pandemic 
group and 21 (87.5%) patients in the pre-pandemic 
group (Table 1). The hematology and biochemistry 
results of peripheral venous blood samples taken at the 
time of diagnosis and the analysis of GPI scores, SIRI 
scores, NLR, and PLR calculated with the data obtained 
from these results are displayed in Table 1. 

The median time between the onset of symptoms 
and presentation was higher in the pandemic group 
than in the pre-pandemic group (Table 2). The 
number and rate of patients who needed to be 
admitted to the intensive care unit (ICU) during the 
treatment process were similar in the pandemic 
group and the pre-pandemic group (Table 2). The 
median (min-max) number of debridement for 
patients who underwent surgery during the 
pandemic was 2 (1-5), while it was 4 (1-12) for
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Table 1. Analysis of demographic characteristics, predisposition factors, and laboratory parameters of patients with Fournier's Gangrene 
according to case groups 

 
Pandemic Group 

(n=19) 
Pre-Pandemic Group 

(n=24) 
P-value 

Age 59.4±13.3 59.0±14.3 0.939 
Gender 
female 
male 

 
5(26.3%) 

14(73.7%) 

 
5(20.8%) 

19(79.2%) 

 
0.728 

Comorbidities 
DM 
HT 
SVH 

 
16(84.2%) 
8(42.1%) 

0(0%) 

 
21(87.5%) 
9(37.5%) 
2(8.3%) 

 
1.000 
0.759 
0.495 

Colorectal malignancy 2(10.5%) 2(8.3%) 1.000 
Hb (g/dL) 11.8±1.85 11.3±1.73 0.425 
PLT (/µL) 319000±126384 281500±132910 0.472 
NEUT (%) 83.6±10.2 81.6±13.7 0.642 
MONO (/µL) 969±720 1542±2312 0.315 
LYMPH (/µL) 1343±867 1729±2492 0.932 
WBC (/mL) 17566±10586 18179±9010 0.541 
CRP (mg/L) 84.1±105 25.3±13.1 0.118 
ALB (g/dL) 2.68±0.563 2.66±0.447 0.889 
GPI 
group 1 
group 2 

 
3(15.8%) 

16(84.2%) 

 
5(20.8%) 

19(79.2%) 

 
1.000 

SIRI 25977±60120 17231±16185 0.434 
NLR 23.4±29.8 14.7±12.2 0.933 
PLR 446.4±598.8 330.0±324.2 0.633 
(Quantitative variables were reported as mean ± standard deviation, while qualitative ones were presented as n (%). In statistical analysis, 
Fisher's test and chi-square test were used for gender, comorbidities, and colorectal malignancy variables, and Independent T-test was used 
for other quantitative variables.) (Hb: hemoglobin, PLT: platelet, NEUT(%): neutrophil percentage, MONO: monocyte, LYMPH: lymphocyte, 
WBC: white blood cell, CRP: C- reactive protein, ALB: albumin, GPI: Glasgow prognostic index, SIRI: systemic inflammatory response index, 
NLR: neutrophil-lymphocyte ratio, PLR: platelet-lymphocyte ratio) 
 

Table 2. Outcome of patients with Fournier's gangrene during the COVID-19 pandemic period and pre-pandemic period 

 
Pandemic Group 

(n=19) 
Pre-Pandemic Group 

(n=24) 
p valuec 

Onset of symptoms( day)a 4(2-7) 3(2-7) 0.263 

Intensive Care Unit Admission(day)a 
9(47.4%) 
4(1-18) 

10(41.7%) 
7(2-67) 

0.200 

Number of Debridementsa 2(1-5) 4(1-12) 0.002 

Wet Wound Dressingb 17(89.5%) 16(66.7%) 0.145 

VAC applicationb 2(10.5%) 8(33.3%) 0.145 

Diversionb 5(26.3%) 10(41.7%) 0.294 

Mortalityb 4(21.1%) 5(20.8%) 1.000 

Hospital Stay(day)a 7(2-18) 16(3-67) <0.001 

a Due to the small size of the sample, the quantitative variables were reported as median (min-max). b Qualitative variables were reported as 
n (%). c In statistical analysis, Fischer's exact test was used when the expected count of values in the table was < 5, and the percentage of cells 
was < 20%. Otherwise, the chi-square test was used.) 

 
patients who underwent surgery before the 
pandemic (P=0.002). When the groups were 
compared according to the Vacuum-assisted closure 
(VAC) procedure and wet dressing application rates 
for postoperative wound care, the increase in the 
rate of VAC was noteworthy in the pre-pandemic 
group (Table 2). Patients who underwent diversion 
and debridement were higher in the pre-pandemic 
group (n=10; 41.7%). In the group operated during 
the COVID-19 pandemic period, the longest hospital 
stay was 18 days, while the shortest hospital stay 
was two days, with a median value of 7 days. The 
median hospital stay for the group which operated 
in the pre-pandemic period was 16 days (range: 3-

67 days) (P<0.001). 
The culture results of the tissue samples from 

the first debridement were evaluated. In both 
groups, the most commonly isolated bacterial 
organism was Escherichia coli (Table 3). For 
treatment, three different antibiotic therapies were 
used, namely ampicillin/sulbactam+ornidazole, 
imipenem, and meropenem. In the pandemic group, 
the most common antibiotic therapy agent was 
ampicillin/ sulbactam +ornidazole which was used 
in 9 (47.4%) patients. A total of 13 (54.2%) patients 
in the pre-pandemic group were treated with 
imipenem, and other types and rates of antibiotic 
therapy are illustrated in Table 3. 
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Table 3. Tissue culture results and antibiotic therapy treatments 

 
Pandemic Group 

(n=19) 
Pre-Pandemic Group 

(n=24) 
a balanced number of healthcare 

personnel 
Bacterial organisms cultured from the wound 
-Escherichia coli 
-Other Bacterial organisms 

 
13(68.4%) 
6(31.6%) 

 
19(79.2%) 
5(20.8%) 

 
0.495a 

Antibiotics 
-Ampicilin/Sulbactam+Ornidazole 
-Imipenem 
-Meropenem 

 
9(47.4%) 
7(36.8%) 
3(15.8%) 

 
5(20.8%) 

13(54.2%) 
6(25%) 

 
0.182b 

(In statistical analysis, a Fischer's exact test was used when the expected count of values in the table was < 5 and the percentage of cells was < 
20%. Otherwise, b the chi-square test was used.) 

 

5. Discussion 

The COVID-19 pandemic had a global impact 
leading to adapting healthcare regulations and 
systems under the pandemic conditions. Operations 
other than cancer cases and emergency surgical 
cases were delayed in surgical departments. Non-
invasive methods were utilized as much as possible 
in treatments. In surgery, efforts were made to 
establish an algorithm compatible during the 
pandemic for the diagnosis and treatment of 
emergency surgical cases in order not to miss 
patients requiring urgent surgery. A recent 
literature search has shown that general surgery 
patients were classified according to their 
emergency status during the pandemic (11, 12). In 
the classification of pathologies requiring surgery 
during the COVID-19 era, FG is listed in group 1a, 
and emergency surgery is recommended within 24 
hours following diagnosis (12, 13).  

There are reports in the literature indicating a 
reduction in the number of emergency cases and 
emergency presentations associated with general 
surgical pathologies due to the pandemic (14, 15). 
In a study by Turanlı et al. on patients with acute 
appendicitis before the pandemic and during the 
first three months of the pandemic, there was no 
statistically significant difference between the two 
periods in the number of emergency cases (16). In a 
study by McGuinness et al. in New Zealand, there 
were also no differences in the number of cases 
requiring emergency surgery in general surgery 
clinics during and before the COVID-19 pandemic 
(17). In a similar vein, in our study, the number of 
patients with FG operated on in the pre-pandemic 
period was higher; nonetheless, overall, there was 
no statistically significant difference between the 
two groups. The COVID-19 pandemic has led to a 
tendency in the public to avoid hospital visits due 
to the risk of transmission.  

The likelihood of a delayed diagnosis has 
prompted us to analyze the time between the onset 
of symptoms and the emergency presentation in 
our patients. The median time (min-max) was 3 (2-
7) days before the pandemic and 4 (2-7) days 
during the pandemic. There was no statistically 
significant difference between the two groups. 

There is no source in the literature comparing the 
periods before and during the pandemic for FG. 
Nevertheless, in studies conducted on FG, the 
median time between the onset of symptoms and 
the presentation before the pandemic was reported 
to be seven days by Yılmazlar et al., while the mean 
time was reported to be 4.31 days by Oymacı et al. 
(10,18). Our findings suggest that the COVID-19 
pandemic did not cause any additional delay in 
presentation for FG patients.  

We also compared the neutrophil 
count/lymphocyte count (NLR), platelet 
count/lymphocyte count (PLR), and systemic 
inflammation response index (SIRI) results 
calculated from the whole blood count parameters 
in the peripheral blood samples from patients at the 
time of diagnosis between the two groups. Some 
studies have reported that NLR and PLR can be 
used as prognostic factors for mortality in patients 
with FG (19,20). An NLR value above 8 and a PLR 
above 140 were proposed to be negative prognostic 
factors for mortality (19). In the current study, 
there were no significant differences between the 
pandemic group and the pre-pandemic group in 
NLR, PLR, and SIRI values. However, NLR and PLR 
values of patients associated with mortality found 
in both periods were higher than the cut-off values 
proposed by Yim et al. 

Studies evaluating the effects of the COVID-19 
pandemic on general surgery clinics reported that 
hospital stays were shorter compared to before the 
pandemic. Along the same lines, a study by Cantay 
et al. indicated a shortened hospital stay during the 
pandemic due to early diagnosis and treatment 
along with the discharge of patients at the first 
suitable opportunity with recommendations for 
medical treatment in order to minimize the risk of 
COVID-19 infection (15). Our results further 
support earlier studies; we described a shorter 
median (min-max) hospital stay of 7 (12-18) days 
for the pandemic group and 16 (3-67) days for the 
pre-pandemic group. There was a statistically 
significant difference between the two groups. 

The median number of debridement was 2 in the 
pandemic group and 4 in the pre-pandemic group. 
There was also a statistically significant difference 
between the number of debridement procedures. In 
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a study conducted in 2017, it was stated that rapid 
surgical source control is the most important 
principle of treatment in FG. In the same study, it 
was reported that source control was achieved after 
two to three operative debridement procedures 
(21). In our study, the presence of similar mortality 
rates and similar success rates of treatments in 
both groups demonstrated that treatment was not 
compromised despite the decrease in the number of 
debridement. The decrease in the number of 
debridement, as well as the rate of diversion and 
VAC application, is a factor in decreased length of 
stay of our patients with COVID-19. In our study, 
there was no statistically significant difference 
between the groups in terms of VAC application and 
follow-up with wet dressing. Nonetheless, VAC was 
applied to 33.3% of patients in the pre-pandemic 
group, while this rate decreased to 10.5% in the 
pandemic group. This may suggest a shift in 
clinician preference for wet dressing. In a case 
series of 25 patients with FG reported by Yucel et 
al., hospital stays and debridement procedures in 
patients who underwent VAC were statistically 
significantly higher than the patients who were 
followed with wet dressing (22). 

Diversion is recommended in patients with FG 
who may suffer from sphincter dysfunction and/or 
ineffective wound care due to fecal contamination 
as a result of aggressive debridement in the 
perianal region (23). Ozturk et al. reported that 
diversion increases morbidity, hospital stay, and 
treatment costs in patients with FG (24). The rate of 
diversion was 41% in their patients with FG. In a 
cases series published by the same authors in 2014, 
the rate of diversion was reported to decrease with 
clinical experience, leading to a rate of 25.8% 
(18,24). In our population, diversion was 
considered in 5 (26.3%) patients in pandemic 
group and 10 (41.7%) patients in the pre-pandemic 
group. Increased morbidity risk and adverse effects 
on hospital stay due to diversion were less in the 
pandemic group. Although it was not statistically 
significant, the higher rate of diversion in the pre-
pandemic group may have contributed to the 
significant difference in the length of hospital stay 
between the groups. The treatment success 
remaining unchanged despite decreased diversion 
rates in the patients during the pandemic has 
demonstrated that rates of diversion can be 
decreased with close follow-up and appropriate 
treatment in patients with FG. 

In the study by Lauerman et al., it was reported 
that if rapid source control is provided in the 
treatment of patients with FG, broad-spectrum and 
long-term antibiotics will not be required. In this 
study, it was reported that the spread of the 
infection could be prevented with short courses of 
antibiotics if rapid source control was provided and 
there was no delay in primary wound closure (21). 

In a similar vein, in our study, the rates of antibiotic 
use, such as imipenem and meropenem, which were 
broad-spectrum and required long treatment 
courses, decreased in the pandemic group; 
nonetheless, with appropriate source control, 
similar treatment success was achieved in the pre-
pandemic period. 

The main limitations of the study include 
possible selection bias due to the nature of a 
retrospective cross-sectional study and the limited 
generalizability of the results to the general 
population due to the relatively low sample size. 

 
6. Conclusion 

This study contributes to the understanding of 
emergency surgical provisions for FG during the 
pandemic. The time elapsed between symptom 
onset and hospital admission and the number of 
hospital admissions were similar in the study, 
suggesting that the COVID-19 pandemic did not 
cause a delay in diagnosis in patients with FG. Due 
to the increased risk of infection in health centers 
during the pandemic period, the number of 
debridement procedures decreased, and hospital 
stays shortened as a result of more aggressive 
surgical treatments in FG patients. The decrease in 
the number of debridement procedures and the 
shortened hospitalization length of stay in FG 
patients do not affect the treatment outcome; 
moreover, these issues are associated with lower 
morbidity and treatment costs. Therefore, we 
suggest it can be beneficial to incorporate the 
treatment approaches established during the pandemic 
period into general practice. More broadly, extensive 
studies comparing surgical capacity and outcomes for 
the pandemic and pre-pandemic periods are required 
to corroborate our findings and provide a further 
accurate assessment which would have important 
implications for future practice. 
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