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 Necrotizing cellulitis is a necrotizing infection with or without gas 

formation localized to the skin and subcutaneous tissue but does not 

involve the underlying fascia and muscles. Management should 

prioritize timely diagnosis and intervention with appropriate 

management and antibiotics. It is reported that a 67-year-old male 

patient with necrotizing cellulitis on the left leg with culture results of 

staphylococcus aureus was given broad-spectrum systemic antibiotic 

therapy according to the sensitivity results and treated using absorbent 

dressing in the form of foam and a combination of platelet-rich plasma 

(PRP) and polyhexamethylene. Biguanide (PHMB) makes granulation 

tissue appear rapidly and re-epithelializes complete in 8 weeks. 

Necrotizing cellulitis is an infection with a lot of exudates and necrotic 

tissue. Excessive wound infection and exudation were treated with 

systemic antibiotics and absorbent dressings, and the combination of 

PRP and PHMB can increase the efficacy of therapy by increasing the 

granulation tissue formation and epithelialization of wound healing. The 

success of absorbent dressing therapy and the combination of PRP with 

PHMB can provide satisfactory therapeutic results and can help the 

process of new tissue formation and complete epithelialization of 

necrotizing cellulitis ulcers in 8 weeks. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Necrotizing soft-tissue infections (NSTI) are a diverse group of life-threatening infections involving the soft 

tissue layers, including necrotizing cellulitis, necrotizing fasciitis, and myositis [1]. A 2013 study by 
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Psoinos et al. using the National Inpatient sample database in the United States found 56,527 necrotizing 

soft-tissue patients from 1998 to 2010, with an average of 3800-5800 necrotizing soft-tissue patients 

annually in the United States [1]. 

 

Necrotizing cellulitis or gangrenous infection causes necrosis with or without gas formation localized to the 

skin and subcutaneous tissue but does not extend deep enough to exclude the underlying fascia and muscle 

[2]. In highly exudative wounds, apart from controlling infection and inflammation from the causative 

bacteria, absorbent dressings such as appropriate foam are also needed and are very helpful in the wound 

healing process by absorbing and removing exudate from the wound [3]. 

 

Platelet-rich plasma (PRP) was discovered in the early 1990s and is now widely used in various fields of 

medicine to treat chronic wounds. PRP stimulates growth factors such as platelet-derived growth factor, 

transforming growth factor-β, fibroblast growth factor, insulin-like growth factor-1, vascular endothelial 

growth factor, and epidermal growth factor. PRP also enhances wound healing by providing the effect of 

preventing and inhibiting bacterial invasion [4]. Polyhexanide biguanide (PHMB) and betaine 

(Prontosan™, B. Braun) are topical antiseptics with polymer heterodispersion mixtures and are compounds 

of the antimicrobial peptide (AMP) group [3]. A retrospective cohort study with patients with refractory 

diabetic foot ulcers (DFU) treated with PRP and cases of pressure ulcers treated with alginate foam dressing 

alone took 14-20 weeks to give good results [3]. We report a case report with successful combination 

therapy in a 67-year-old patient with necrotizing cellulitis on the left foot with absorbent dressing in the 

form of foam and a combination of PRP therapy with PHMB, which successfully stimulated the growth of 

granulation tissue appeared quickly and gave satisfactory results within eight weeks of therapy. This case 

report aims to provide information on various ulcer treatment modalities and is helpful as a theoretical basis 

for the future 

 

2. Case Presentation 

A 67-year-old man came to the Emergency Room complaining of injuries to his left leg two weeks ago. 

Initially, it was in the form of abrasions wound after a fall 12 days ago. The wound felt by the patient was 

not bothersome, so it was left untreated. The wound then expands over time, pus develops, smells terrible 

and feels painful. History of fever, diabetes mellitus and hypertension was denied. The patient had not 

treated the complaint before admission. 

 

Examination of the patient's vital signs was within normal limits, and dermatological examination in the left 

lower extremity region revealed an ulcer efflorescence measuring 4 cm x 2 cm. The ulcer depth could not 

be assessed; covered by necrotic tissue, accompanied by pus, crusting, xerosis, and oedema (Figure 1). The 

wound was hyperthermia on palpable. Complete blood laboratory examination showed leukocytosis of 

14,800 µL, and other parameters were within normal limits. There was no increase in liver function or 

decrease in kidney function. Blood sugar levels are also within normal limits. On radiological examination, 

X-rays of the left lateral crural region showed good alignment of the left cruris without dislocation, fracture, 

and bone destruction. There was reduced bone density, a good impression of the visualized joint space, and 

lucent shadows on the soft tissue of the third middle part of the left tibia. Pus culture and antibiotic 

sensitivity testing revealed a gram-positive anaerobic Staphylococcus aureus resistant to the 

benzylpenicillin class of drugs. 

 

Based on anamnesis, physical examination and investigations, he was diagnosed with necrotizing cellulitis. 

The patient received intravenous metronidazole 500mg/12 hours and levofloxacin 500mg/12 hours 

intravenously for seven days. The patient was also treated with absorbent dressing askina foam®, changed 
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every 24 hours for five days of treatment. On the fifth day of treatment, it was found that pus, necrotic 

tissue and crusts from necrotizing cellulitis had reduced. Then, combined therapy of PRP and PHMB gel 

with a ratio of 1:1 was applied to the ulcer and wrapped in sterile gauze every 24 hours (Figure 2). After 

one day of combination therapy with PRP and PHMB gel, granulation tissue was formed, accompanied by 

an elevated ulcer base. In the second week, the granulation tissue increased, and the epithelialization 

process became more extensive until it began to close the wound. At week 8, good ulcer closure was 

obtained with minimal scar tissue. The entire wound healing follow-up process is documented in Figure 3. 

 

 
 

 
 

Figure 2 The process of PRP and PHMB mixture. 

A :  Platelet-rich plasma 

B :  PRP and PHMB gel combination with a 1:1 ratio 

Figure 1 Initial wound condition at hospital admission 

A :   Left lower extremity region with ulceration covered with necrotic tissue, pus, crusting, 

excoriations, xerosis, and oedema. 

B : The ulcer in the left lower extremity region was explored for pus and necrotomies showed ulcer 
efflorescence measuring 4x2cm, pus, necrotic, excoriation, crusting, oedema 

C& D : Left lower extremity region with absorbent dressing askina foam ®  
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3. Discussion 

In the anamnesis, the patient initially suffered from blisters on the legs and then spread, enlarged and 

festered. In the literature, it is said that most cases of necrotizing cellulitis are obtained from trauma which 

becomes the port of entry for pathogens into the skin and subcutaneous tissue. Trauma can be a cut, scratch, 

or previous minor trauma, such as an insect bite, animal bite, or injection site in intravenous. 

 

Necrotizing cellulitis or gangrenous infection causes necrosis with or without gas formation localized to the 

skin and subcutaneous tissue but does not extend deep enough to involve the underlying fascia and muscle 

[1]. In general, necrotizing cellulitis is classified as necrotizing soft tissue infection (NSTI). Once the 

pathogenic bacteria enter the skin, the infection quickly spreads to the deeper layers. This spreading process 

is aided by releasing bacterial enzymes that cause tissue damage and promote rapid disease progression [5]. 

Typical clinical manifestations of NSTI are often recognized late in the course of the disease, including 

bullae, ecchymosis prior to necrosis, and gas in the skin tissue identified by physical and radiological 

examination. These four clinical signs occur in a minority of cases (7-44%), but surgical exploration should 

be conducted to assess the depth of necrosis. Other clinical manifestations are often seen but less specific, 

including pain not matching the examination, oedema, systemic toxicity, and unresponsive infection to the 

antibiotics. Emphysema is a hallmark of NSTI, but it is rare. The absence of this emphysema does not rule 

out the diagnosis of NSTI [5- 7]. 

 

On examination of the pus culture of this patient, it was found that the causative pathogen was 

Staphylococcus aureus. Based on the literature, many pathogens were identified as the cause of necrotizing 

soft tissue infection. Among these, the most common isolates found in community-acquired necrotizing soft 

tissue infections were Streptococcus pyogenes, while in hospital-acquired infections, the most common 

isolates were Staphylococcus aureus, followed by Escherichia coli and Pseudomonas spp. [1]. 

 

In this case, it was treated systemically with metronidazole and levofloxacin antibiotics. Antibiotic therapy 

follows the results of the bacterial cultures test. It is said that metronidazole is one of the mainstay drugs for 

the treatment of anaerobic bacterial infections, protozoa infections, and microaerophilic bacterial infections 

and is cytotoxic for facultative anaerobic microorganisms [8], [9]. Levofloxacin is a bactericidal antibiotic 

Figure 3 Follow-up treatment using PRP and PHMB 

     A  : Left inferior extremity region with ulcer efflorescence measuring 4x2cm with deep 
base and erythema 

  B  : On the sixth day of using PRP and PHMB combination, the ulcer efflorescence 

formation of granulation with the base of the ulcer started to rise 
                 C  : 2nd week with ulcer efflorescence with wound granulation and epithelialization 

getting close. 

                 D  : At the 8th week, the left lower extremity region with the ulcer had complete 

epithelialization, and the wound had completely closed. 
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of the fluoroquinolone class of drugs that directly inhibits bacterial DNA. Levofloxacin promotes DNA 

strand breakage by inhibiting DNA-gyrase in susceptible organisms, inhibiting the relaxation of supercoiled 

DNA. Of the fluoroquinolones class, levofloxacin has the most activity against penicillin-sensitive and 

resistant gram-positive organisms, especially Streptococcus pneumonia, and reduced action against gram-

negative bacilli Pseudomonas aeruginosa compared to ciprofloxacin [10]. 

 

Necrotizing cellulitis is an infectious wound with many exudate and necrotic tissue. Exudate management is 

complex and can be better treated with an absorbent dressing. Foam is one of the absorbent dressings that 

have high permeability, absorbs water and holds it so that fluid cannot return to the wound. It plays a 

significant role in helping the wound healing process. Absorbent dressings have the goal of reducing 

excessive exudation and at the same time keeping the wound environment moist and assisting in the 

autolytic debridement process [3]. 

 

A recent study showed that PRP is a safe and effective treatment modality for ulcers. Using PRP to treat 

chronic wounds/gangrene enhances wound healing by providing an inhibitory effect and preventing 

bacterial invasion [3], so it can prevent lower extremity amputations caused by nonhealing wounds. Wound 

healing is a complex process mediated by the interaction of molecular signals involving mediators and 

cellular. Platelets play two essential roles in wound healing, namely hemostasis and initiation of wound 

healing. After platelet activation and clot formation, growth factors are released from granules on the 

platelet cell membrane [4]. PRP is known to suppress the release of cytokines and reduce the inflammatory 

process. Stimulation of cell division promotes capillary growth and granulation of tissue and 

epithelialization [4]. 

 

The patient was also treated with antiseptic Polyhexanide biguanide betaine (PHMB). It is a polymer 

heterodispersion mixture and compound of the antimicrobial peptide family (AMP). AMP is a positively 

charged molecule that binds to the bacterial cell membrane and lyses the cell by destroying the integrity of 

the membrane. The betaine component helps in increasing the penetration of PHMB by acting as a 

surfactant. No resistance to PHMB has been documented and is superior to agents such as chlorhexidine, 

povidone-iodine, triclosan, silver and sulfadiazine [4]. 

 

A Retrospective cohort study involved 2517 patients with refractory diabetic foot ulcers (DFU). PRP 

platelet release is reported to have a better cure rate than the standard treatment. PRP is less expensive and 

more effective than platelet release at 20 weeks of therapy. Another study also found that 13 patients with 

pressure ulcers only used alginate foam dressing to achieve complete wound healing in 14 weeks [4]. 

 

In this case report, the combination of systemic antibiotic therapy with absorbent dressing in the form of 

foam and the combination of PRP with Polyhexanide biguanide was proven to provide better healing of 

necrotizing cellulitis ulcers, where within eight weeks of therapy, good ulcer closure was obtained, with 

minimal scar tissue. 

 

4. Conclusion 

Treatment of necrotizing cellulitis requires comprehensive care and requires good patient compliance. 

Management with absorbent dressings and a combination of PRP with PHMB can provide satisfactory 

therapeutic results and help the process of new tissue formation and complete epithelialization more quickly 

in necrotizing cellulitis ulcers within eight weeks. 
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