A Minor Wound, A Devastating Cascade:
A Clinician’s Guide to Gas Gangrene
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An Innocuous Start in the Outback

We begin with the case of a
19-year-old woman travelling
In a remote area. She sustains
a minor puncture wound to
her left inner thigh.

Initially, it appears to be a

- st ‘zure 1: The patient’s left thigh, 24 hours post-
Sim p I Cl nJ U ry' injury. Note the developing dusky discolouration

around the initial puncture wound.
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The First 24 Hours: A Rapid, Alarming Decline

Patient develops dizziness, nausea, and
disproportionately severe pain
associated with progressive swelling.

5 Hours
Post-Injury

Symptoms worsen. Dusky skin discoloration
24Hours | appears. She presents to the emergency
Post-Ijury 7 department in septicemic shock (fever,
tachycardia, hypotension).

Clinical Insight
The triad of Necrotising Soft Tissue Infection (NSTI)

symptoms includes disproportionate local pain,
swelling, and erythema/skin changes. The severity of
pain is often the earliest and most important clue.
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The Toxin’s Assault: Understanding Clostridial Myonecrosis

The Culprit

Clostridium perfringens is the most common cause (80-90%

of cases), a gram-positive rod found in soil and organic
waste. These are facultative anaerobes, thriving in
hypoxic environments (oxygen tension < 30 mmHg)
created by trauma and poor vascular supply.

The Weapons - A Cascade of Exotoxins

C. perfringens produces 17 known toxins. The most
critical is Alpha-toxin (Lecithinase), a phospholipase

that breaks down cell membranes, causing massive tissue
necrosis, hemolysis, and cardiotoxicity. Other key toxins
include Kappa-toxin (Collagenase), which destroys
connective tissue allowing rapid spread across fascial
planes, and Theta-toxin, which causes direct vascular
injury and blunts the host's leukocyte response.
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A Diagnosis Made on Suspicion, Not Delay

An NSTI like gas gangrene is a clinical diagnosis. Urgent debridement

should not be delayed by imaging or extensive lab workups.

Physical Exam Lab Work (Adjunctive)

e Crepitus (gas in the tissue) e Can show leucocytosis, elevated creatinine, metabolic
acidosis, and may guide antibiotic choice later. Blood

* Dusky/necrotic skin cultures can be positive.

¢ “‘Dishwater” wound

discharge with a musty Imaging (Adjunctive) The LRINEC Score

odor e X-raysor CT may show The Lal?qratnry R:i'{sk Indicator for

Pai e th b SReOle A it It Necrotising Fascitis (LRINEC) score
¢ Fain may be Iess than 895, can be used to raise suspicion. It

expected in late stages absence does not rule out assesses CRP, WBC, hemoglobin,

due to nerve damage the diagnosis. sodium, creatinine, and glucose. A

score of 26 is suggestive of NSTI.
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The Decisive Intervention: Immediate and Radical

Debridement

Despite |V antibiotics and

hemodynamic support, the patient's
condition deteriorates. The surgical team
IS consulted.

Intraoperative Finding: Upon
exploration, gas is noted within the
wound, confirming gas gangrene
gangrene.

The Action: The patient is transferred to a
tertiary center for numerous, serial
surgical debridements of all necrotic
subcutaneous tissue and underlying
muscle.

Figure 2: The reality of gas gangrene. The massive extent of tissue
destruction is often hidden from the surface, necessitating aggressive

surgical removal of all non-viable tissue. KNOWMED
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The Triad of Management: A Coordinated, Multi-Pronged Attack

SURGICAL
EMERGENCY

Immediate, aggressive
surgical debridement of all
necrotic tissue is the
cornerstone of therapy.

Repeated debridements are
often necessary until the
necrotizing infection is
controlled. Fasciotomy may
be required to relieve
compartment pressures.

POTENT
PHARMACOTHERAPY

Initiate broad-spectrum
antibiotics immediately, do
not wait for cultures.

The recommended regimen is
Penicillin + Clindamycin.
Clindamycin is crucial as it
inhibits bacterial exotoxin
synthesis.

ADJUVANT
HYPERBARIC OXYGEN

G

HBOT should be added to
standard surgical and
antibiotic therapy.

Halts exotoxin production,
iImproves antibiotic efficacy,
and enhances tissue
oxygenation.
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Deep Dive: The Rationale for Penicillin and Clindamycin

The pairing of a bactericidal agent with a bacteriostatic agent that has
a specific secondary mechanism is key.

Penicillin G Clindamycin
Beta-lactam (Bactericidal) Lincosamide (Bacteriostatic)
Inhibits cell wall synthesis in actively dividing Inhibits protein synthesis by binding to the 50S
bacteria. It is the primary killing agent. ribosomal subunit.

9 CRITICAL ROLE
Q Falvpep.tidechain

505 subunit Clindamycin's primary benefit in gas
gangrene is its ability to inhibit the

synthesis of clostridial exotoxinal

&
¥

505 subunit

e f_ | Clindamycin  exotoxins, thereby lessening the
ek > | systemic toxic effects and halting the
mRNA cascade of tissue destruction. It
\\ e E\gding always be used with a bactericidal
ey, sequence  aoent |ike penicillin.
Ribasome KNOWMED
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Deep Dive: The Science of Hyperbaric Oxygen Therapy (HBOT)

@ —. @

Halts Toxin Production Improves Host Defenses

Clostridial exotoxin production is Increases tissue oxygen tension by a
suppressed in hyperoxic environments. factor of 1000, which inhibits the growth

Note: HBOT does not affect existing toxin, of anaerobic bacteria and enhances

making debridement paramount. the bactericidal effect of antibiotics.

~— 1

Reduces Tissue Damage Buticntietraatedinis chambarst 3 Promotes Healing
Induces vasoconstriction, which reduces atmospheres absolute pressure. Increases production of growth factors
tissue edema while augmenting (e.g., VEGF), inducing neovascularization
oxygenation. Improves reperfusion injury. and promoting granulation tissue
formation.
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Treatment Protocol: Typically twice daily for the first 5-10 treatments, then reduced toonce daily. %



The Stark Reality: Mortality Is a Choice of Action

X

100% 20-30% 5-10%

MORTALITY MORTALITY MORTALITY
Untreated Gas Treated with Surgical Treated with Surgery,
Gangrene Debridement & IV Antibiotics, & Hyperbaric
Antibiotics Oxygen Therapy
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The Long Road: Postoperative and
Rehabilitation Care

The Acute Phase

QDN
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e Prolonged ICU stay is common.

e Daily or repeated surgical debridements
continue until the infection is fully
controlled.

¢ Ongoing intensive care may include
support for multi-organ failure (e.g.,
hemodialysis for renal failure).

The Reconstruction Phase

ﬁ>

¢ Once the infection resolves, the focus shifts
to wound closure.

e This requires advanced wound care, often
with Negative Pressure Wound Therapy
(NPWT).

e Extensive plastic and reconstructive surgery
is necessary, including skin grafting and
complex flap procedures to close the massive
defects.
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Two Years Later: Beyond Survival, A Life Altered

Patient’s status at 2 years: Rehabilitation has been complex.

Physical (Lato Bold):
* Recurrent graft breakdown and infection, ongoing reduced mobility.

Social/Economic (Lato Bold):
* Delayed return to work and study.

Psychological (Lato Bold):

* The significant tissue defect on her thigh has caused significant psychological
morbidity.

Her ultimate reconstructive strategy will involve complicated, multi-staged operations.

>“Survivors often endure a tumultuous journey of rehabilitation
with physical, social and psychological sequelae.”
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Enhancing Outcomes:
Key Principles for the Healtcare Tem

Maintain a High Index of Suspicion

Recognize the red flags: disproportionate pain, systemic symptoms (fever,
tachycardia), and rapid progression. Remember NSTI tracks along deep fascia, so
superficial signs can be misleading.

Act with Urgency - This is a Surgical Emergency

Do not delay surgical consultation. The diagnosis is clinical. Emergent, aggressive
debridement is the priority.

Employ the Triad of Management

Combine immediate surgery with empiric Penicillin + Clindamycin and adjuvant
Hyperbaric Oxygen Therapy for the best outcomes.

Coordinate Interprofessional Care

Best outcomes require seamless collaboration between the ED, surgery
(general/ortho/plastics), intensive care, infectious disease, and wound care/HBOT
specialists. Photo documentation can enhance communication.
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The Unmistakable Mandate

> “A necrotising soft tissue
infection is a clinical diagnosis
and requires urgent, definitive
debridement, not imaging.”
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