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Gas Gangrene (Clostridium myonecrosis)

Gas gangrene, also known as clostridial myonecrosis, is a rapidly progressive, life-threatening
necrotizing infection of muscle and subcutaneous tissue caused primarily by Clostridium
perfringens and other clostridial species. It is characterized by gas production in tissues, extensive
muscle necrosis, systemic toxicity, and high mortality if not promptly treated.

Etiology & Risk Factors
Causative Agents:

¢ Clostridium perfringens (most common, ~90%)
e Other clostridia: C. septicum , C. novyi , C. histolyticum , C. bifermentans , C. fallax

Risk Factors:

¢ Deep penetrating trauma with devitalized tissue
e Surgical wounds (esp. Gl or gynecologic)

* Injection drug use

¢ Peripheral vascular disease

¢ Diabetes mellitus

e Malignancy, neutropenia

e Immunosuppression (e.g., chemotherapy, HIV)

Pathophysiology

¢ Clostridial spores enter a devitalized wound.
¢ |n anaerobic conditions, spores germinate and bacteria multiply, releasing exotoxins.
Alpha-toxin (lecithinase) is the key virulence factor:
o Destroys phospholipids in cell membranes ? hemolysis, myonecrosis
o |ncreases vascular permeability
o Suppresses neutrophil function
Fermentation of tissue carbohydrates ? gas production (H?, CO?)
Toxins disseminate rapidly ? systemic sepsis and multiorgan dysfunction
Rapidly progressing tissue necrosis occurs within hours

Clinical Presentation
Local Findings:

e Sudden, severe pain at the site of injury

Skin discoloration: bronze ? purple ? black

e Edema, warmth, and crepitus (gas under skin)
Hemorrhagic bullae

Foul-smelling, thin, brown exudate
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* Rapid tissue necrosis
Systemic Findings:

¢ Fever, tachycardia out of proportion to fever
Hypotension, altered mental status
Hemolysis: pallor, jaundice

Oliguria, acute renal failure

Signs of septic shock (in late stage)

Differential Diagnosis

¢ Necrotizing fasciitis

Cellulitis

Fournier's gangrene

Myositis

Compartment syndrome

Soft tissue gas from Gl/respiratory tract dissection

Diagnostic Workup

Laboratory:

CBC: Leukocytosis, hemoconcentration

Hemolytic anemia (? Hb, ? LDH, ? indirect bilirubin)
Electrolytes: Elevated BUN, creatinine

Coagulation profile (for DIC)

Lactate: Elevated in sepsis

Microbiology:
e Gram stain of exudate: Gram-positive rods, few/no leukocytes

* Anaerobic wound culture
¢ Tissue biopsy: necrotic muscle, absence of inflammatory cells

Imaging:

e Plain X-ray/CT/MRI : Soft tissue gas (radiolucent areas)
o CT preferred for deeper infection or abdominal involvement

Management

1. Emergency Stabilization:

Airway management; oxygen therapy
Fluid resuscitation with crystalloids
Vasopressors if in shock
Transfusions if hemolysis is severe
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2. Antibiotic Therapy:
Empiric IV therapy:

¢ Penicillin G + Clindamycin (inhibits toxin production)
¢ Alternatives (if penicillin-allergic):
o Metronidazole + Clindamycin
o Add Vancomycin or gentamicin if mixed flora suspected

3. Surgical Intervention:

¢ Immediate surgical debridement of necrotic tissue

* Repeat debridement as necessary

e Amputation may be life-saving in severe cases

¢ Wound care: open wounds with sterile dressings or negative pressure therapy

4. Adjunctive Therapies:

e Hyperbaric Oxygen Therapy (HBOT) (controversial but may be considered)
o Enhances oxygenation, inhibits anaerobic growth

* Sepsis Protocol (local guidelines)
o Central venous pressure monitoring
o Broad ICU support if needed

Complications

Septic shock

Multi-organ failure

¢ Disseminated intravascular coagulation (DIC)
Acute kidney injury

Amputation

Death (mortality 30—100% if untreated)

Prognosis

¢ Rapid identification and early intervention are critical.

¢ Prognosis worsens with delayed diagnosis, comorbidities (e.g., diabetes), and systemic

toxicity.
High-Yield Notes (USMLE/NCLEX Pearls):

¢ Clostridium perfringens = Gram-positive, anaerobic, spore-forming bacillus
Alpha-toxin = lecithinase (phospholipase C) ? myonecrosis + hemolysis

Sweet foul-smelling discharge = hallmark

Crepitus = diagnostic clue

Radiographic gas in tissue is highly suggestive

Treatment = Penicillin + surgical debridement

Avoid combination of penicillin + metronidazole (potential antagonism)
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