
www.ot-alliance.org.uk10 www.orthopaedicandtraumatimes.co.uk

Introduction:
Necrotising fasciitis is a rapidly progressive infection which results in 
necrosis of fascia and subcutaneous tissues with high morbidity and 
mortality  (Hasham  etal 2005, Sultan etal 2012). Necrotising soft 
tissue infections were fi rst described by Hippocrates in 5th Century 
BC and have been known over time by various names such as gas 
gangrene and Fournier’s gangrene (Hasham etal 2005). Although 
rare, around 500 cases of necrotising fasciitis occur per year in 
the UK (Descamps etal 1994) with most doctors seeing only one 
case during their working lifetime (Sultan etal 2012). Necrotising 
fasciitis is a clinical diagnosis and it is extremely important to have 
a very high index of suspicion. Therefore, it is important to be able 
to recognise the infection and understand the management of 
necrotising fasciitis as any delay in the initiation of treatment may 
progress to systemic toxicity and likely death (Sultan etal 2012)
Aetiology:
Although the aetiology of necrotising fasciitis is not entirely 
understood, patients are often found to have a history of trauma 
to the skin, such as from a scratch, insect or animal bite, illicit 
intravenous or subcutaneous drug injections, sub-cutaneous 
insulin injection or surgical incision (Green etal 1996, Hasham etal 
2005).  Necrotising fasciitis, although rare in childhood, can occur 
at any age and Varicella infection is often the cause of childhood 
cases (Hsieh etal 2000). It has also been noted that patients with 
necrotising fasciitis commonly have pre-existing conditions, which 
make them more prone to infection, such as diabetes, peripheral 
vascular disease, malnutrition, immunosuppression, malignancy 
(particularly leukaemia),  intravenous drug use and obesity (Hasham 
etal 2005). However, approximately 25% of necrotising fasciitis 
cases occur in patients without preceding trauma or co morbidities 
(Sultan etal 2012). 
Microbiology:
Multiple studies have shown that no single organism is responsible 
for necrotising fasciitis, but rather it is polymicrobial infection, with 
a mixture of both aerobic and anaerobic organisms (Hasham etal 
2005). 

In general, the organism that is most commonly involved is 
streptococcus (Hasham etal 2005). Previous bacterial culture results 
taken in necrotising fasciitis were split into two separate groups by 
Giuliano et al (1977). These groups were:
1. Type 1: which are polymicrobial, involving non-group A 
streptococci and/or facultative anaerobes.
2. Type 2: where the pathogen is either a single group A-haemolytic 
streptococci or in combination with a staphylococcus  (Giuliano et 
al 1977).
It has also been suggested that a synergistic effect of the aerobic 
and anaerobic bacteria may be accountable for the fulminant 
progression of the disease (Green etal 1996). 
Clinical Presentation:
Necrotising fasciitis is diffi cult to diagnose as in some patients the 
initial symptoms can be often non-specifi c with fever and/or pain 
with erythema and swelling of the affected site (Hasham etal 2005),  
which can mimic cellulitis, deep venous thrombosis or a haematoma 
(Sultan etal 2012). In others the presentation can be quite dramatic 
with patients being critically unwell.  It is the disproportion of clinical 
signs and symptoms that is usually the earliest warning sign of 
necrotising fasciitis. Patients who present late are confused or have 
a reduced level of consciousness and are therefore unable to give 
a detailed account of events (Hasham etal 2005). The progression 
of necrotising fasciitis can be extremely rapid. As the infection 
progresses the skin may change colour from red to purple to a dusky 
blue before progressing to necrosis (Hasham etal 2005, Green etal 
1996)  and the classical appearance of crepitus and haemorrhagic 
bullae, which may not occur until day fi ve or later (Wong etal 2003, 
Hefney etal 2003, Taviloglu  etal 2007, Wang & Wong 2007) (Figure 
1). In addition their clinical condition deteriorates with increasing 
need for intensive care.
Investigations:
Some of the clinical signs that are commonly linked with necrotising 
fasciitis, such as crepitus, are not always present and therefore 
further investigations are useful when there is uncertainty in the 
diagnosis.  
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Initial blood tests may show an early systemic infl ammatory 
response with raised white cell count (WCC) and raised C reactive 
protein (CRP) (Sultan etal 2012). These blood tests are part of the 
Laboratory Risk Indicator scoring system for necrotising fasciitis as 
shown in Table 1 where a score of >6 is believed to be diagnostic 
(Wong etal 2004). Other parameters such as acidosis, urea and 
creatinine, as well as a deranged anticoagulation profi le  can also 
be used in conjunction with the Laboratory Risk Indicators to help 
in identifying necrotising fasciitis. Incisional biopsy and fi ne needle 
aspiration, both tests that can be performed on the ward, can also 
be used to provide samples for histological analysis and culture 
(Hasham etal 2005). In advanced cases, necrotising fasciitis can 
be diagnosed with radiological studies such as plain radiographs, 
ultrasound, computerised tomography (CT) scan and magnetic 
resonance imaging (MRI) (Green etal 1996).  Soft tissue gas 
is present on plain radiographs in up to 57% of patients (Elliott  
etal 1996) (Fig 1). CT scan has, however, been found to be more 
accurate in detecting soft tissue gas than plain radiographs and 
also helps in outlining the extent of the spread of infection (Green 
etal 1996) (Fig 3). The diagnosis of necrotising fasciitis is clinical 
and these radiological investigations are generally found only in 

advanced cases. It is extremely important to have a very high index 
of suspicion for suspecting necrotising fasciitis in patients who are 
in the high risk group and present unwell. It is imperative that the 
resuscitation process is not delayed by arranging these investigations 
as this may infl uence the management and outcome of the critically 
ill patient (Hasham etal 2005). 
Management:
Majority of patients with necrotising fasciitis are critically ill and 
an urgent multidisciplinary approach in management of these 
patients is needed. Those who appear well but are suspected to 
have necrotising fasciitis should be treated accordingly in critical 
care units as they tend to deteriorate rapidly.  Primarily the patient 
should be resuscitated according to their clinical state; this includes 
aggressive fl uid resuscitation, high-dose broad spectrum antibiotics, 
analgesia, nutritional support and early intensive care involvement 
(Green etal 1996). The aim of initial antibiotic cover  is to gain broad 
coverage of gram-negative and gram-positive organisms as well as 
anaerobes (Green etal 1996). This antibiotic cover recommendation 
varies between hospital Trusts, however they normally involve 
Penicillin, an Aminoglycoside and anaerobic cover with Clindamycin 
(Green etal 1996).  Once culture and sensitivity results return these 
antibiotics should be altered accordingly (Hasham etal 2005). The 
key treatment for necrotising fasciitis is surgery as the infection may 
continue to progress even with appropriate antibiotic use. This is 
due to the thrombosis of superfi cial vessels, as seen in necrotising 
fasciitis, which precludes effective antibiotic penetration at the 
infection site (Green etal 1996). In theatre aggressive debridement 
of all necrotic tissue is required, which often reveals a ‘murky 
dishwater fl uid’ in the wound (Hasham etal 2005).  Aim of surgery 
is to excise all non-viable tissue until healthy tissue is seen (Green 
etal 1996). (Fig 4-5). Further exploration is required at 24-48 hours 
to assess the need for any further debridement  and planning of 
coverage of the surgical site defects. This usually involves review by 
plastic surgeons and the need for reconstructive surgery (Hasham 
etal 2005). Hyperbaric oxygen therapy is another treatment modality 
that has been used for the treatment of necrotising fasciitis (Sarani 
etal 2009). Some studies have shown hyperbaric oxygen increases 
the ‘killing’ ability of leucocytes, decreases tissue oedema, increases 
collagen formation and stimulates  fi broblast growth by increasing 
the partial pressure of oxygen in tissues (Green etal 1996). 
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Table 1 Laboratory Risk Indicator scoring system for necrotising 
fasciitis.

Figure 1: Clinical picture of necrotising fasciitis in thigh.

Figure 2: Radiographs of pelvis showing gas in the area.

Vaiable Score

C reactive protein (mg/L)
>150

4

White blood cell count (per mm3)
<15
15-25
>25 (mild)

0
1
2

Haemoglobin (g/dL)
>13.5
11-13.5
<11(moderate)          

0
1 
2

Sodium (mmol/L)
<135 2

Creatinine (µmol/L)
>141 2

Glucose (mmol/L)
>10 1
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Conversely, others have shown there to be no survival benefit with 
hyperbaric oxygen (Sarani etal 2009). Thus further research into the 
use of hyperbaric oxygen for management of necrotising fasciitis is 
required.

Mortality:
The mortality rate seen in necrotising fasciitis varies from 6% to 76% 
(McHenry etal 1995), although in recent years this has reduced to 
25% (Hasham etal 2005). The reason for the drop in mortality has 
been attributed to the high index of suspicion, early recognition, 
aggressive treatment and the improved supportive measures that 
are now available to patients (Hasham etal 2005).

Conclusion:
Necrotising fasciitis is a rare soft tissue infection, which is rapidly 
fatal if not promptly diagnosed and aggressive treatment is not 
commenced (Green etal 1996). Although laboratory findings and 
further imaging, such as radiographs or CT can be useful, the 
diagnosis remains primarily a clinical one (Hasham etal 2005). This 
diagnosis is often a difficult one to make due to the initial symptoms 
being rather non-specific; however there should be a high index of 
suspicion in a patient with severe local pain and signs of systemic 
toxicity, with a generic history and examination findings. The 
gold-standard management for necrotising fasciitis is immediate 
resuscitation and early surgical debridement, with institution of 
broad-spectrum antibiotics. 
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Figure 4: Radiograph of thigh  
revealing gas in tissue planes.

Figure 5: Clinical picture of surgical debridement.
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