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Abstract  Original Research Article 
 

Background: Dermohypodermatitis is an infectious skin disease affecting dermis and hypodermis, often caused by 

bacteria. In Benin, these infections are frequent in the northern region, especially in Atacora municipality. Objective: 

The current study aims to investigate through a multicenter data collection, the epidemiological, clinical and 

therapeutic features of bacterial dermohypodermatitis and necrotizing fasciitis in Atacora prefecturemunicipality in 

Benin. Method: This was a prospective cross-sectional study with descriptive and analytical purposes carried out from 

February to July 2021 (six months) in the general surgery services of three hospitals in Atacora municipality. Patients 

were at least 15 years old and diagnosed for non-necrotizing dermohypodermatitis, necrotizing dermohypodermatitis 

or necrotizing fasciitis. Results: A total of 48 cases of dermohypodermatitis were recorded throughout the study 

period. The mean age of the patients was 36 ± 13 years. The sex-ratio (male-out of-female) was 1.4. Farmers 

accounted for 43.75% of the cases. The median time from the symptoms onset to patient admission into a health care 

center was 14 days. A disease entry was found in 81.25% of cases, dominated by neglected traumatic wounds 

(72.92%). The pelvic limb was the most affected (89.58%). Necrotizing forms predominated in two-thirds of the cases 

(66.67%). The mean LRINEC score was 6 ± 1.08. The common bacteria isolated after swabbing were: Staphylococcus 

aureus, Pseudomonas aeruginosa, Peptostreptococcus anaerobius, Streptococcus pyogenes, Proteus mirabilis and 

Escherichia coli. Surgical excision of necrotic tissue was performed in 68.75% of patients with a necrotizing form and 

40.62% of them have undergone a thin skin grafting afterwards. The hospital stay averaged 36 days [minimum and 

maximum, 4 and 139 days, respectively]. Mortality rate was 4.17% and sequelae, 9.76%. NSAIDs use (p=0.000), 

traditional treatment prior to admission into a health care center (p=0.01), ethylism or smoking (p=0.04; p=0.03, 

respectively), delay at medical attention seeking (p=0.03), and a LRINEC score ≥ 6 (p=0.000) were statistically related 

to necrotizing forms of dermohypodermitis. Conclusion: This study confirms the frequency of dermohypodermatitis 

in Northern Benin in general and especially, in Atacora municipality. 

Keywords: Dermohypodermatitis, Necrotizing Fasciitis, Atacora, Benin. 
Copyright © 2023 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

INTRODUCTION 
Dermohypodermatitis is an infectious skin 

disease affecting dermis and hypodermis which 

bacterial etiology is dominated by β-hemolytic 

streptococci, especially group A [1]. Two clinical forms 

are described in the literature [2, 3]. 

 

Erysipelas (red skin), which represents the 

most common form of non-necrotizing bacterial 

dermohypodermatitis (NNBDH), is a sporadic 

community-acquired disease with an estimated 

incidence of 10 to 100 cases per 100,000 inhabitants per 

year in France [1]. It is clinically characterized by the 

presence of an inflammatory, erythematous and painful 

plaque-like lesion occurring in a pyretic context without 

cutaneous necrosis. It requires medical management 

with high recurrence. 

 

Necrotizing forms were clinically 

characterized by the presence of cutaneous necrosis 

extending beyond the hypodermis and, depending on 
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the clinical form, may involve superficial fascia, 

resulting in necrotizing fasciitis (NF), all evolving in a 

context of sepsis or septic shock. These are serious skin 

infections which incidence is not accurately known. 

They are fatal in up to 30% of cases and require urgent 

medical and surgical management with an increasing 

risk of death [1, 4].  

 

Some risk factors have been described as being 

associated with the occurrence and worsening of 

bacterial dermohypodermatitis (BDH) in the Western 

literature [5-7]. In Africa, literature highlighted the role 

of voluntary cosmetic skin lightening [8-10], self-

medication with non-steroidal anti-inflammatory drugs 

(NSAIDs) and traditional treatment of traumatic 

wounds in the case of severe dermohypodermatitis 

forms [8, 11-13]. 

 

In Benin, these infections are frequent, 

especially in the northern region, and necrotizing forms 

predominate, but data on the epidemiological and 

clinical features lack in the literature.  

 

The current study aims to investigate through a 

multicenter data collection the epidemiological, clinical 

and therapeutic features of bacterial 

dermohypodermatitis and necrotizing fasciitis in 

Atacora municipality in Benin. 

 

METHOD 
This was a prospective cross-sectional study 

with descriptive and analytical purposes carried out 

from February to July 2021 (six months) in the general 

surgery services of three hospitals in Atacora 

municipality at the northwest of Benin and with Togo 

and Burkina Faso as bordering countries. 

 

Patients were at least 15 years old. 

Dermohypodermatitis was diagnosed based on Tours 

consensus conference criteria (France) of 2000. BDH 

cases’ definition according to the Tours consensus 

conference 2000 organized jointly by the French 

Dermatology Society (SFD) and the French Language 

Infectious Pathology Society (SPILF) focused on the 

following criteria [1]:  

 Case of BDH: any inflammatory skin lesion 

(hot, edematous and painful erythema) of 

abrupt onset surmounted by an erythematous 

plaque and/or sometimes bullae or petechial 

purpura in an infectious context (temperature 

greater than or equal to 38°C of abrupt onset, 

associated or not with chills) 

 Cases of NNBDH (Erysipelas): cases of BDH 

without cutaneous necrosis with regression of 

clinical signs under appropriate antibiotic 

therapy. 

 Case of NBDH: case of BDH with specific 

cutaneous signs (cyanosis, hemorrhagic 

phlyctenules, crepitations, sensory disorders 

with anesthesia or hypoesthesia) and necrosis 

of the conjunctive and adipose tissue but 

without involvement of the superficial fascia in 

a context of sepsis or septic shock without 

spontaneous regression under antibiotics.  

 Cases of necrotizing fasciitis: cases of NBDH 

with muscular exposure or a case of NBDH in 

which surgical exploration revealed necrosis of 

the superficial fascia. 

 

Thus, cutaneous infections with specific germs 

(Buruli ulcer, cutaneous leishmaniasis) were not 

included.  

 

We used a non-probability sampling design 

with exhaustive recording of all cases meeting the 

diagnostic criteria.  

 

The dependent variable was the existence of a 

necrotizing form of bacterial dermohypodermatitis. Co-

variables included sociodemographic, clinical, 

biological, therapeutic and progression data. 

 

A survey form pre-designed and a camera have 

been used for data collection. The survey form was 

pretested and patients who participated in the pretest 

were not included in the study. 

 

An individual interview technique has been 

used to collect sociodemographic data and symptoms 

on patients. As soon as a patient meeting BDH criteria, 

was admitted into a center included in the study, his 

consent was obtained by the referring physicians. This 

step did not delay the treatment starting. Patients who 

consent to participate in the study were included in a 

database and followed up throughout their hospital stay 

and later. 

 

The survey forms were filled out in each care 

center by the referring physicians. The latter were 

thoroughly aware of the study protocol and were trained 

for data collection procedure.  

 

After checking the consistency of filled survey 

forms and the database completeness, Epi Info software 

version 7.2.2.6 (CDC 2018) was used for data entry and 

analysis. Microsoft Office Excel 2016 was used to 

construct figures and tables. Quantitative variables were 

expressed as mean with standard deviation and 

minimum and maximum values were specified. The 

median with its interquartile range was rather used for 

abnormal distribution. Categorical variables were 

expressed as sizes and percentages. Association 

measure used was the prevalence ratio (PR) with its 

confidence interval (95%CI). Pearson’s Chi2 and 

Fisher's exact tests have been applied accordingly to 

determine correlation between variables with 

significance level of 5%. 

 

This work was conducted in strict respect of 

ethical standards and hierarchical rules. In addition, the 
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Municipality Director of Health of Atacora and the 

authorities of each target health care center gave their 

approval. Written or oral consent was obtained from 

patients included in the current study prior to data 

collection. All data collected during our survey were 

used only for the purpose of this study and remain 

confidential. 
 

RESULT  
Epidemiological aspect  

A total of 48 cases of dermohypodermatitis 

were recorded throughout the study period, i.e. 08 

cases/month, necrotizing forms were predominant 

(66.67%). The distribution of patients according to 

clinical forms was as follows:  

 Non-necrotizing bacterial 

dermohypodermatitis: 16 (33.33%);  

 Necrotizing bacterial dermohypodermitis: 14 

(29.17%);  

 Necrotizing fasciitis: 18 (37.50%) of which 02 

(11.11%) were Fournier's gangrene. 
 

Sociodemographic characteristics  

The mean age of the patients was 36 ± 13 

years with aminimum and a maximum of 15 and 68 

years, respectively. The most affected age group was 

[35; 45[years. Males were the most represented with a 

sex-ratio (male-to-female) of 1.4. 
 

Figure 1 shows the distribution by age group. 

Farmers accounted for43.75% of the patients and 

percent patients living in rural areas was 83.33%. 
 

Clinical and biological aspects 

 Time from symptoms onset to patient admission 

to a health care center  

One third of the patients had initially consulted 

a peripheral health care center within a median of 05 

days (IQR: 2.5 - 15.5) after appearance of early 

symptoms. The median from the symptoms onset to 

patient admission to into a health care center in this 

study was 14 days (IQR: 7-21) with 2 and 59 days as 

minimum and maximum, repsectively. Half of the 

patients were admitted more than 2 weeks after the first 

symptoms onset (Figure 2). 
 

 Reason for admission and circumstance of 

occurrence  

Painful inflammatory skin swellings were the 

first reason for admission in half of the patients, 

followed by necrotic wounds (47.92%). Trauma was the 

most frequent circumstance of occurrence (72.92%). 

They were dominated by foreign material punctures 

(39.60%) and traffic accidents (29.16%). 
 

 Physical checkup 

The day they were admitted into a health care 

center, 28 patients (58.33%) were with sepsis and 3 

with septic shock (6.25%). 

An entry portal was found in 81.25% of cases. 

Neglected traumatic wounds were the most frequent 

entry portal (72.92%). An inguinoscrotal hernia in the 

necrotic phase was the entry portal for one (01) case of 

Fournier's gangrene. 

 

Pelvic limb was the most affected organ 

(89.58%), leg was the most affected segment (47.92%). 

Pelvic limb was entirely affected in 8.33% of cases. A 

diffuse location of the trunk was observed in one case 

(2.08%). 

 

The main skin signs were an area of necrosis 

(66.67%) and serous phlyctenules (43.75%). 

Hemorrhagic phlyctenules were reported in one patient 

(2.08%). All NBDH and NF lesions (66.67%) were 

classified as Wong stage 3. 

 

 Laboratory Risk Indicator for Necrotizing 

fasciitis (LRINEC) score 

The mean LRINEC score was 6 ± 1.08 with 4 

and 8 as minimum and maximum value, respectively. 

This score was greater than or equal to 6 in 68.75% of 

patients. 

 

 Biological aspect 

Microbiological evidence was established in 

12 patients with necrotizing forms (25.00%) by 

cytobacteriological checkup after swabbing the lesions. 

Polymicrobial infection (NBDH-NF type I) was found 

in 06 cases (50.00%). A monomicrobial infection 

(NBDH-NF type II) was detected in 02 cases (16.66%). 

The bacteria species isolated were: Staphylococcus 

aureus, Pseudomonas aeruginosa, Peptostreptococcus 

anaerobius, Streptococcus pyogenes, Proteus mirabilis 

and Escherichia coli.  

 

Therapeutic aspect 

As soon as they were admitted into a target 

health care center, 23 patients (47.92%) received 

systematic tetanus serotherapy followed by tetanus 

sero-prevention. Anticoagulant treatment was 

associated with the treatment of 03 patients (6.25%) 

with thromboembolic risk. All patients admitted with 

septic shock received medical intensive care.  

 

Parenteral antibiotic therapy included 

metronidazole (91.67%), ampicillin (52.08%) and 

ceftriaxone (47.92%). Relay of parenteral treatment was 

done with a combination of Amoxicillin-Metronidazole 

in 37.50% of cases and Amoxicillin-Cotrimoxazole in 

29.19% of cases. 

 

Surgical excision consisted of necrosectomy 

till healthy areas in patients with necrotizing forms of 

dermohypodermatitis. It was performed in 22/32 

(68.75%) of patients with NBDH-NF. The median time 

from admission to surgical excision of necrotic tissue 

was 4.5 days (IQR: 01 - 08) with 12 hours and 21 days 

as minimum and maximum values, respectively. 
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Dermal-epidermal thin skin grafting on 

residual clean ulcers was performed in 13/32 (40.62%) 

of patients with NBDH-NF. The mean time from 

admission to grafting was 85.5±25 days with extremes 

of 45 and 135 days, 17/32 (53.12%) patients with 

NBDH-NF underwent directed healing. 

 

Outcome Aspect  

The mean length of hospital stay for patients 

with NNBDH was 11.4±6.3 days with minimum and 

maximum values of 4 and 21 days, respectively. The 

median length of hospital stay was 36 days (IQR: 17 - 

85) with minimum and maximum values of 4 to 139 

days in NBDH-NF patient, respectively. Mortality was 

04.17% throughout the study period. 

With a median follow-up of 29 days (IQR: 8-

61), 75.61% of the patients who were officially 

discharged were declared healed without sequelae, 04 

(9.76%) had sequelae: failure to heal, unsightly 

scarring, tendon retraction. 

 

Factors associated with the occurrence of 

necrotizing forms of dermohypodermatitis 

Factors significantly associated with 

necrotizing forms of dermohypodermatitis found in this 

study are presented in Table I. 

 

 
Figure 1: Age distribution of patients diagnosed with BDH and NF in Atacora municipality, Benin in 2021 (N =48) 

 

 
Figure 2: Distribution of patients diagnosed with BDH and NF in Atacora municipality according to the time from 

the onset of symptoms to admission of the patient into a health care center, Benin in 2021 (N =48) 
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Table I: Factors associated with the occurrence of necrotizing forms of dermohypodermatitis in Atacora 

municipality, Benin in 2021 (N = 48) 

Occurrence of cutaneous necrosis 

 Yes No  

 Total n % n % PR 95% CI p-value
 

Use of NSAIDs     0.000
* 

Yes  37 31 83.78 06 16.22 9.22 [1.41- 60.05] 

No 11 01 09.09 10 90.91 1  

Traditional treatment       0.01
*
 

Yes  35 27 77.14 08 22.86 2 [0.98- 4.08] 

No 13 05 38.46 08 61.54 1  

Ethylism       0.04
*
 

Yes  12 11 91.67 01 8.33 1.60 [1.13 – 2.17] 

No 36 21 58.33 15 41.67 1  

Smoking       0.03
* 

Yes  13 12 92.31 01 7.69 1.61 [1.16 – 2.24] 

No 35 20 57.14 15 42.86 1  

Time from symptoms' onset to admission       0.03
*
 

≥ 15 days 24 20 83.33 04 16.67 1.67 [1.07- 2.58] 

˂ 15 days 24 12 50.00 12 50.00 1  

LRINEC score       0.000
* 

≥ 6 33 30 90.91 03 9.09 6.82 [1.87- 24.89] 

˂ 6 15 02 13.33 13 86.67 1  

 

 
Figure 1: Necrotizing fasciitis of the posterior face of the left thigh caused by splinter puncture 

 

 
Figure 4: Necrotizing fasciitis of the right hemi-trunk in a 35-year-old baby mother after traditional treatment of a breast 

abscess (Appearance before and after surgical excision) 
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Figure 2: Necrotizing dermohypodermatitis of the dorsum of the right foot following a neglected traumatic wound 

 

 
Figure 6: Skin grafting on clean bursal ulcer following a fournier’s gangrene 

 

DISCUSSION  
Epidemiological aspect 

The epidemiological feature of the patients 

diagnosed with dermohypodermatitis in this study 

occurred mainly in young male patient in his forties, 

and who was farmer. 

 

The mean age of the patients in this study was 

36 ± 13 years. The [35-45[years age group was the most 

represented. Similar findings have been reported in 

other African studies [14-18]. Actually, patients 

diagnosed with dermohypodermatitis in sub-Saharan 

Africa are young people between 35 and 45 years of 

age, which represents the most active population, more 

prone to microtrauma, which are potential 

microbials’entry portals. Because of their farm 

activities, men are more easily exposed to trauma that 

causes wounds becoming secondarily infected. The 

predominance of farmers could be explained by the 

importance of agriculture in the economic activities of 

the studied municipality [19].  

 

Clinical aspect 

The median time from symptoms onset to 

patients’ admission to a health care center was 14 days. 

Half of our patients consulted more than 2 weeks after 

symptoms onset. Our findings were consistent with 

those obtained by Niyondiko et al., [15] in Burundi in 

2021, Tobomè et al., [14] in Benin in 2019 and 

Diédhiou et al., [20] in Senegal in 2013 who reported 

17.13 ± 1.91 days, 19.5 ± 8.7 days and 12.8 days, 

respectively. These different time length were in 

accordance with the therapeutic pathway followed 

patients prior to their admission to a health care center.  
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The preferred location of dermohypodermatitis 

was the pelvic limb, representing the most frequent 

topography [1, 21, 22]. In the studies of Dossouvi et al., 

[18] in Togo in 2018, Kaba et al., [23] in Côte d’Ivoire 

in 2020 and Lunar et al., [24] in Kenya in 2020 a 

respective location to the pelvic limbs was found in 

81.4%, 81.81% and 88.05% of cases. These findings 

were directly related to patients’ profession, who were 

mostly farmers in the current and therefore expose their 

pelvic limbs to microtrauma due to the lack of personal 

protective equipment. 

 

An entry portal was found in 81.25% of cases, 

dominated by neglected traumatic wounds (72.92%). 

The circumstances in which these wounds occurred, 

were dominated by foreign material punctures. The 

existence of an entry portal has already been 

demonstrated as a local risk factor for 

dermohypodermatitis [1, 8, 13]. Authors describe a 

break in the protective skin barrier as a gateway to the 

disease [25]. The solutions of cutaneous continuity 

represent a breach allowing the entrance of germs. The 

importance of neglected traumatic skin wounds could 

be partly explained by socio-occupational habits, 

ignorance of the possible complications of a wound, a 

precarious economic condition and difficultaccess to 

primary care, with the corollary of a lack of early 

management of traumatic wounds [8]. 

 

Factors associated with the occurrence of 

necrotizing forms of dermohypodermatitis 

In this study, necrotizing forms predominated 

in more than half of the cases (66.67%). Patients who 

took an NSAID before admission were 9 times more 

likely to develop necrotizing dermohypodermatitis. A 

case-control study conducted by Pitché et al., [13] in 

several sub-Saharan African countries in 2021 also 

showed a significant relationship between NSAID use 

and the occurrence of necrotizing dermohypodermatitis 

(p ˂ 0.0001; OR= 7.85). NSAIDs inhibit defense 

mechanisms, suppressing fever and increasing cytokine 

production by host cells. These effects cover up the 

infection symptoms and clinical signs, delaying 

diagnosis and appropriate treatment. In our case, non-

steroidal anti-inflammatory drugs were freely available 

on the streets and in the markets, and their consumption 

and delayed management contribute to the occurrence 

of necrotizing forms. 

 

Patients who started traditional treatment 

before admission were twice as likely to develop a 

necrotizing form of dermohypodermatitis. The use of a 

traditional treatment in this case by local application 

was a worsening factor of an initially non-necrotizing 

lesion. Lesions treated by local application of a poultice 

are likely to become infected, thus speeding up their 

progression towards necrosis. 

 

Alcoholism or smoking status was 

significantly associated with the occurrence of 

necrotizing forms (p = 0.04; p = 0.03 respectively) and 

these patients were 1.6 times more likely to progress 

towards similar forms reported in this study. The case-

control study carried out by Pitché et al., [13] in several 

sub-Saharan African countries in 2021 confirmed our 

observations. According to these authors, alcoholism 

and smoking, as well as HIV infection, could have a 

negative influence on the immune system, which could 

lead to the spread of necrosis, worsening of the 

infection and slowing of healing [13, 26]. However, 

there were not enough pathophysiological mechanisms 

explaining this influence. 

 

CONCLUSION 
The current study confirms the frequency of 

dermohypodermatitis in Northern Benin in general and 

especially, in Atacora municipality. These pathologies 

are routinely found in clinical practice in this 

municipality. Farmers were the most affected socio-

professional category. The importance of necrotizing 

forms was related to the therapeutic pathway 

undertaken by patients, thus delaying their admission 

into hospital. Self-medication with non-steroidal anti-

inflammatory drugs and applicationof traditional 

treatment were found as factors that worsen lesions due 

to their concealing effect. 
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