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INTRODUCTION 
Necrotizing fasciitis (NF), commonly known as 
flesh-eating disease, is a rare and life-threatening 
soft-tissue infection characterized by the rapid 
necrosis of subcutaneous tissue and fascia.1,2 
There are four subtypes of NF, each classified 
based on the causative microorganism, with 
NF types I and II accounting for ~70-80% 
and ~20-30% of cases, respectively.3 Differing 
only in clinical manifestations and speed of 
pathogenesis, the pathophysiology of all types 
of NF is similar.3 Bacteria invades subcutaneous 
tissue, proliferates, and releases endotoxins and 
exotoxins, leading to expanding tissue necrosis, 
toxic shock syndrome (TSS), and death in 15-
45% of cases.4-6

DIAGNOSIS
NF has the potential to spread aggressively 
and, thus, early diagnosis is vital in preventing 
mortality and morbidity.1 Multivariate 
analysis reveals that a delay of 24 hours in NF 
treatment can decrease the survival rate by 
18%.2,7 However, in the early stages of NF, the 
paucity of pathognomonic signs often results 
in a misdiagnosis of cellulitis, erysipelas, or an 
abscess.2,8 Therefore, a high-degree of clinical 
suspicion is required to distinguish NF from 
other soft-tissue infections.1,2 Following clinical 
assessment, various tests may be performed to 
confirm diagnosis. The ‘finger test’ is among the 
most effective diagnostic procedures.2 A 2-cm 
incision is made and the surgeon inserts their 
index finger to probe the deep tissue; a test is NF-
positive if the subcutaneous tissue easily dissects 
off of the deep fascia.1,2 A laboratory evaluation 
may also be used to identify characteristics 
of NF such as leukocytosis with a neutrophil 
predominance, and the elevation of acute phase 
reactants such as C-reactive protein and platelets. 
Radiological imaging can also be useful for a 
timely diagnosis.9 MRI scans exhibit a success rate 
of 93-100% in diagnosis by identifying necrosis 
and edema along the thickened fascial planes, 
and fascial fluid generated from liquefactive 
tissue necrosis.1,2 Furthermore, CT scans may 
display increased attenuation of subcutaneous 
fat, fascial thickening, soft-tissue edema, and 
tracking along fascial planes.1 

RISK FACTORS
Although NF can infect healthy individuals of 
all ages, immunocompromised patients are most 

susceptible to the disease due to weakened im-
mune defences against pathogens.1 In fact, dia-
betes mellitus is the most common comorbid-
ity, presenting in 18-60% of cases.1,2 Additional 
immunocompromised states strongly associated 
with NF include liver cirrhosis, obesity, alcohol 
abuse, peripheral vascular disease, cancer, and 
advanced age.1,2 Intravenous drug use and surgi-
cal procedures also increase the risk of develop-
ing NF as they may lead to bacterial invasion and 
localized tissue damage.10 

MECHANISM
(TYPE II NECROTIZING FASCIITIS)

Infection by group A Streptococcus (e.g. S. 
pyogenes) is the most common cause of NF.11 
Unlike Clostridium bacteria, which enter 
directly through deep penetrating injuries, S. 
pyogenes enters the bloodstream and deep tissue 
through minor breaches in the epithelium, 
or penetrates through mucus membranes.12 

Through the expression of the anti-phagocytic 
M protein, S. pyogenes avoids destruction by 
the host immune system and begins infecting 
the hypodermis.12,13 The anaerobic environment 
and the synergy between virulence factors and 
host proteins promotes bacterial growth and 
facilitates necrosis of the fascia by bacterial 
enzymes.13 Invasive bacteria then cause 
thrombosis of hypodermal nutrient vessels, 
leading to ischemia,  infectious dissemination, 
skin necrosis, intense pain, or anesthesia.13 If 
NF continues to progress, exotoxins released 
by S. pyogenes (e.g. streptococcal pyrogenic 
exotoxin A, streptococcal superantigen, etc.) or 
M protein fragments may act as superantigens by 
overstimulating inflammatory T-cells resulting 
in TSS, organ failure, and death.12 Necrotic 
spread in the fascia progresses several inches per 
hour, with death resulting as soon as 12-24 hours 
after initial infection.12,14

TREATMENT
Surgical debridement of affected tissues is the 
primary treatment for NF.13 This life-saving 
procedure is performed as early as possible, 
and often repeated 5 to 40 times depending on 
the clinical course of the infection.13  The initial 
debridement surgery typically involves a wide-
deep cut or multiple shallow cuts at the edge of the 
infected area, to release pus or hemorrhagic fluid 
and prevent further spread of the infection.13,15 
Once an incision is made, infected tissue is 

NECROTIZING FASCIITIS
Pathoprofile

doi:10.35493/medu.39.6

AUTHORS: MATTHEW LYNN  & RIDA TAUQIR
ARTIST: CARYN QIAN

1. Bellapianta JM, Ljungquist K, 
Tobin E, Uhl R. Necrotizing 
fasciitis. J Am Acad Orthop Surg. 
2009;17(3):174–82.  Available 
from: doi:10.5435/00124635-
200903000-00006.

2. Goh T, Goh LG, Ang CH, 
Wong CH. Early diagnosis of 
necrotizing fasciitis. Br J Surg. 
2013;101(1). Available from: 
doi:10.1002/bjs.9371.

3. Morgan MS. Diagnosis and 
management of necrotising 
fasciitis: A multiparametric 
approach. J Hosp Infect. 
2 0 1 0 ; 7 5 ( 4 ) : 2 4 9 – 5 7 . 
Available from: doi:10.1016/j.
jhin.2010.01.028. 

4. Schulz SA. Necrotizing fasciitis 
[Internet]. 2020. Available from: 
https://emedicine.medscape.
c o m /a r t i c l e / 2 0 5 1 1 5 7 -
overview#a4. [cited 2021 Feb 
3].

5. Davoudian P, Flint NJ. 
Necrotizing fasciitis. CEACCP. 
2017;12(5): 245-50. Available 
from: doi:10.1093/bjaceaccp/
mks033.

6. Kückelhaus M, Hirsch T, 
Lehnhardt M, Daigeler A. 
Nekrotisierende fasziitis der 
oberen und unteren extremität. 
Notfall Rettungsmed. 2017;20: 
363-75.  Available from: 
doi:10.1007/s10049-017-
0319-1. 

7. Wong C-H, Chang H-C, 
Pasupathy S, Khin L-W, Tan 
J-L, Low C-O. Necrotizing 
fasciitis: Clinical presentation, 
microbiology, and determinants 
of mortality. J Bone Joint 
Surg. 2003;85(8):1454-60. 
Available from: https://pubmed.
ncbi.nlm.nih.gov/12925624/ 
[cited 2021 Feb 3].

8. Shimizu T, Tokuda Y. 
Necrotizing fasciitis. Intern 
Med. 2010;49(12):1051–7.  
Available from: doi:10.2169/
internalmedicine.49.2964.  

9. Wang J-M, Lim H-K. Necrotizing 
fasciitis: Eight-year experience 
and literature review. Braz J 
Infect Dis. 2014;18(2):137–43. 
Available from: doi:10.1016/j.
bjid.2013.08.003. 

10. Schulz, SA. What are risk 
factors for necrotizing fasciitis? 
[Internet]. 2020. Available from:  
https://www.medscape.com/
answers/2051157-42838/
what-are - r i sk-fac tors -fo r-
necrotizing-fasciitis [cited 2021 
Feb 5].

11. Centers for Disease Control 
and Prevention. Necrotizing 
fasciitis: All you need to know 
[Internet]. 2019. Available 
from: https://www.cdc.
gov/groupastrep/diseases-
publ ic/necrotizing-fasci it is .
html#:~:text=Group%20A%20
Strep%20Thought%20to%20
Be%20Most%20Common%20
Cause,-Bacteria%20that%20
live&text=Public%20health%20
e x p e r t s % 2 0 b e l i e v e % 2 0
group,common%20cause%20
of%20necrotizing%20fasciitis. 
[cited 2021 Feb 3].

12. Stevens DL, Bryant AE. 
Streptococcus pyogenes : Basic 
biology to clinical manifestations 
[Internet]. 1st ed. Oklahoma City: 
University of Oklahoma Health 
Sciences Center; 2016. 1-29.

M
E

D
U

C
A

T
O

R
  

| 
M

A
R

C
H

 2
0

2
1



EDITED BY: NICK TELLER & TAAHA HASSAN

REVIEWED BY: DR. CHERYL MAIN

Dr. Cheryl Main is an Associate Professor in the Department of Pathology and Molecular Medicine 
at McMaster University. Dr. Main is also the Chair of the Specialty Committee for Infectious Diseases 
with the Royal College of Physicians and Surgeons of Canada. Her research focuses on quality assur-
ance, laboratory safety, and educational research in infectious disease and sepsis.  She has published 
several papers on the management of invasive streptococcal infection and necrotizing fasciitis.

pathoprofile

7

removed while carefully trimming potentially 
salvageable soft tissue, until healthy tissue is 
revealed.13 If debridement proves insufficient, 
patients may choose amputation, which could 
involve fewer procedures and reduced blood 
loss.15 Although no definitive requirements 
exist, amputation is often performed if there is 
extensive necrosis of underlying muscles, TSS, 
vascular insufficiency, or patient history of 
diabetes or hypotension.13 
Treatment of NF with antibiotic therapies 
is minimally effective. However, using a 
combination of broad and narrow-spectrum 
antibiotics alongside surgical intervention can 
help prevent the spread of infection.13 Due to 
the possible development of  large wounds 

or TSS with NF and its treatment, nutritional 
supplementation is required to replace lost 
proteins and fluids.12 Several other treatments, 
including hyperbaric oxygen therapy (HBOT) 
and IV immunoglobulin (IVIg) therapy, have 
been proposed but remain controversial.16 
HBOT, which involves inhalation of 100% 
oxygen, is said to decrease edema, infection 
spread, and increase antibiotic efficacy, but has 
yet to be strongly supported in clinical settings.17 
Similarly, IVIg therapy is hypothesized to bind 
and inhibit exotoxins released by NF-causing 
bacteria; however, these observations remain 
restricted to small studies of critically-ill NF 
patients.16,18
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