
Aetiology
Infection begins in the hypodermis or the
superficial fascia

Bacterial enzymes destroy the fascia
and fat 
Tissue ischemia
Anaerobic metabolism produces H2 &
N2 that may accumulate in
subcutaneous tissues.
Additional necrosis of the superficial
fascia and fat produces a thin watery
malodorous fluid and crepitus
Blisters result from ischaemia as the
penetrating vessels that perfuse the skin
are largely thrombosed due to the
inflammatory process
Adjacent tissues involved
(Subcutaneous tissues, muscles,
eventually nerve involvement)

Cutaneous features
Stage 1: Erythema, tenderness
beyond the erythema, swelling,
and hot skin and rapidly
becomes discoloured

Stage 2: Blister, bullae
formation, serous fluid,
induration and skin fluctuation.
(late feature)

Stage 3: Haemorrhagic bullae,
crepitus, skin necrosis, and
gangrene, numbness

Clinical Features

Necrotising 
Fasciitis

ABCs
The

of

Necrotizing fasciitis is a life-threatening disorder that carries a
mortality ranging from 20% to 80%. Any delay in diagnosis or treatment

usually results in a poor outcome. 

Strains of Staphylococcus aureus
and Streptococci
Polymicrobial infections
Marine bacteria infection through
consumption of raw or
undercooked seafood or injury by
fish fins, common in Asia 

Infection

TRAUMA
Intra-abdominal infections
Surgical wound in chest wall

Mode of transmission

Result of surgical wounds, skin
abscess drainage, and pressure
sores.

Fournier's gangrene

Acute process occurring rapidly
over several days!

Pathophysiology

INTENSE PAIN!INTENSE PAIN! 
Systemic symptoms

Acutely ill, with high fever, Tachycardia, Altered mental
status ranging from confusion to obtundation,

Hypotension.
Streptococcal toxic shock syndrome may develop
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Diagnosis 

Investigations In Cellulitis infection begins at the junction between the dermis and superficial fascia whilst in NF, the infection
starts at the level of subcutaneous fat and deep fascia.
Erythema and oedema of skin are not obvious in NF, the extent of infection clinically is not clear due to sparing
of epidermal and dermal layers in early stages
Blistering and bullae are rare findings in cellulitis

Difference with cellulitis

Complete blood count and serum 

Serum chemistry studies
Arterial blood gas measurement (hypoxemia, acidosis)
Urinalysis
Blood and tissue cultures

LRINEC score is both a diagnostic and prognostic tool. 
Patients with an LRINEC score of 6 or above were
more likely to have a longer period of intensive care, a
longer hospital stay, and increased risks of septic shock
and mortality.

Lab investigation

      chemistry studies 

Laboratory Risk Indicator for Necrotizing
Infection (LRINEC) Score

Credits to: Eva & Dillon (Content) Eva (Design)Credits to: Eva Teo & Dillon (Content);  Eva Teo (Design) SIGMUM Committee  2022/2023

Necrotising 
Fasciitis

ABCs
The



Investigations (cont.)

Plain film radiograph
Findings similar to cellulitis 
No value in the diagnosis of necrotising fasciitis

Ultrasonography (B mode, doppler ultrasound)
Subcutaneous emphysema spreading along the
deep fascia, swelling, and increased echogenicity
of the overlying fatty tissue with interlacing fluid
collections. 

CT scan and MRI
CT scanning can demonstrate necrosis with
asymmetrical fascial thickening and the presence
of gas in the tissues. 
In MRI, imaging finding consistent with a diagnosis
of NSTI include greater thick signal intensity on
T2-weighted images and focal non-enhancing
areas of abnormal signal intensity in the deep
fascia

Imaging

Evidence of Gas
tracking on the

fascia on X ray in
patients with NSTI
involving the leg.

Subcutaneous
emphysema on X

ray in a patient
with NSTI of the

thigh.

There is subcutaneous
emphysema (arrows) overlying the
right ankle with plate and screw
fixation seen (a). The soft-tissue
air deep to the fascia is seen as
multiple echogenic foci (arrows)

on ultrasound study (b).

CT scan of a patient with
necrotizing soft tissue infection,
demonstration edema in the soft
tissues and air tracking along the

fascia planes.

MRI findings for a patient with
necrotizing fasciitis and
myositis, demonstrating

increased T2-weighted soft
tissue enhancement and gas in

the soft tissues.
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Investigation (cont.)

After local anaesthesia, make a 2cm incision in the skin large enough to
insert your index finger down to the deep fascia. Lack of bleeding or
‘dishwater pus’ (gray-coloured fluid) in the wound is a sign of
necrotizing fasciitis. 
Gently probe the tissues with your finger down to the deep fascia, if the
deep tissues dissect easily with minimal resistance, the finger test is
positive.
Tissue biopsies are then sent for frozen section analysis. 
The characteristic histologic findings: 

obliterative vasculitis of the subcutaneous vessels, acute
inflammation, and subcutaneous tissue necrosis. 

Excisional deep skin biopsy may be helpful in diagnosing and identifying
the causative organisms.

usually shows a polymicrobial flora with aerobic gram-negative rods and
positive cocci when polymicrobial infection is present. 
The presence of plentiful cocci on the Gram stain is characteristic of
necrotising infection, whereas cocci are rarely identified in erysipelas.

Finger test and biopsy 

Aspiration and Gram Stain
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Managament
Hemodynamic parameters should be closely
monitored, and aggressive resuscitation initiated
immediately if needed 
Antibiotic treatment:

Empiric antibiotics should be started immediately
Initial antimicrobial therapy should be broad-based

Immediate surgical referral
Surgical debridement

Surgical debridement is repeated until tissue necrosis
ceases and new, viable tissue begins to develop. 
Amputation may be necessary 
Immediate surgery increases the likelihood of survival.

Soft-tissue Reconstruction
In most cases, primary closure is not possible and
hence the plastic surgeon may be required to
reconstruct the soft tissues and close the wound
with a muscle flap. 
If there is no adequate natural skin available for a skin
graft, then one may need to use artificial skin.

Hyperbaric oxygenation. 
An adjunctive treatment 
Increase tissue oxygenation in both healthy tissue and
in the vicinity of infected tissue 

 Fluid, Nutritional Support, IVIG

Multi-organ failure
Septic shock
Loss of extremity

Poor prognosis has been linked to certain streptococcal strains, advanced age, uncontrolled diabetes, state of
immunosuppression and delated surgery. 

Complications Necrotising fasciitis is a serious life-threatening infection with mortality rates exceeding 30%. 

Severe scarring
Toxic shock
Death
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