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Introduction 

"Flesh-eating bacteria" is a misnomer, as in truth, the bacteria do not "eat" the tissue. Other 

names have included phagedaenic ulcer, phagedena gangrenous, gangrenous ulcer, malignant 

ulcer, putrid ulcer, and hospital gangrene. They destroy the tissue that makes up the skin and 

muscle by releasing toxins (virulence factors), which include streptococcal pyogenic exotoxins.                                                                          

Necrotizing fasciitis is an infection caused by bacteria. It can destroy skin, fat, and the tissue 

covering the muscles within a very short time. When it occurs on the genitals, it is called 

Fournier gangrene1.                                                                                                                                

Necrotizing fasciitis is very rare but serious. About 1 out of 4 people who get this infection die 

from it.1 Many people who get necrotizing fasciitis are in good health before they get the 

infection. Necrotizing fasciitis affects about 0.4 in every 100,000 people per year in the United 

States.[4] In some areas of the world it is as common as 1 in every 100,000 people2.  

Aetiology 

Over 70% of cases are recorded in people with at least one of the following clinical situations: 

immunosuppression, diabetes, alcoholism/drug abuse/smoking, malignancies, and chronic 

systemic diseases. For reasons that are unclear, it occasionally occurs in people with an 

apparently normal general condition. The infection begins locally at a site of trauma, which may 

be severe (such as the result of surgery), minor, or even non-apparent3.                                                

Usually necrotizing fasciitis may occur when bacteria enter a wound, such as from an insect bite, 

a burn, or a cut. This might happen when:                                                                                                     

* Wounds come in contact with ocean water, raw saltwater fish, or raw oysters.                                                     

* Injuries from handling sea animals such as crabs.                                                                                                   

* An intestinal surgery site, or in tumors or gunshot injuries in the intestines.                                                        

* A muscle strain or bruise, even if there is no break in the skin.                                                                          

The bacteria that cause necrotizing fasciitis can be passed from person to person through close 

contact, such as touching the wound of the infected person. But this rarely happens unless the 

person who is exposed to the bacteria has an open wound, chickenpox, or an impaired immune 

system4.                                                                                                                                                                
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The majority of infections are caused by organisms that normally reside on the individual's skin. 

These skin flora exist as commensals and infections reflect their anatomical distribution (e.g. 

perineal infections being caused by anaerobes). Mainly Staphylococcus epidermidis which 

become pathogenic when it reaches an artificial heart valve. Peptococcus and Propionibacterium 

are situated in the deeper follicles in the dermis, because they are anaerobic. Other normal skin 

flora involved are: Bacteroides, Clostridium, Prevotella, Porphyromonas, Fusobacterium, and 

Peptostreptococcus. Sources of methicillin resistant Staphylococcus aurous (MRSA) may 

include working at municipal waste water treatment plants, exposure to secondary waste water 

spray irrigation, exposure to run off from farm fields fertilized by human sewage sludge or 

septage, hospital settings, or sharing/using dirty needles. The risk of infection during regional 

anesthesia is considered to be very low, though reported.[12]  Vibrio vulnificus, a bacterium found 

in saltwater, is a rare cause2. 

Classification 

The disease is classified into four types, depending on the infecting organism4. The most 

common type is caused by a mixture of bacterial types, and commonly occurs at sites of surgery 

or trauma, usually in abdominal or perineal areas and accounts for 70 to 80% of cases4. Type II is 

caused by Group A streptococci (often with a co-infection of S. aureus), and usually occurs on 

the head, neck, arm or legs. It is less often associated with predisposing risk factors (such as 

surgery or a compromised immune system). Type III is caused by Vibrio vulnificus, which enters 

the skin via puncture wounds from fish or insects in seawater. Type four is due to a fungal 

infection4.  

Signs and symptoms 

Risk factors include:                                                                                                                                                     

* Weak immune system.                                                                                                                                         

* Chronic health problems such as diabetes, cancer, or liver or kidney disease.                                                         

* Presence of cuts in skin, including surgical wounds.                                                                                         

* Skin-rash viral infections, e.g. chicken pox.                                                                                                           

* Use steroid medicines, which lower the body's resistance to infection.                                                          

People usually complain of intense pain that may seem excessive given the external appearance 

of the skin. People initially have signs of inflammation, fever and a fast heart rate. With 

progression of the disease, often within hours, tissue becomes progressively swollen, the skin 

becomes discolored and develops blisters. Crepitus may be present and there may be a discharge 

of fluid, said to resemble "dish-water". Diarrhea and vomiting are also common symptoms.                                                

In the early stages, signs of inflammation may not be apparent if the bacteria are deep within the 

tissue. If they are not deep, signs of inflammation, such as redness and swollen or hot skin, 

develop very quickly. Skin color may progress to violet, and blisters may form, with subsequent 

necrosis (death) of the subcutaneous tissues5.                                                                                            
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The symptoms often start suddenly after an injury. Patients should receive medical care right 

away if the pain got better over 24 to 36 hours,  and then suddenly got worse. The pain may be 

much worse than what is expected from the size of the wound or injury. The infection may 

spread rapidly. It quickly becomes life-threatening. The patient may go into shock and his skin, 

fat, and tissues become damaged and gangrenous. Necrotizing fasciitis can lead to organ failure 

and death. Furthermore, people with necrotizing fasciitis typically have a fever and appear sick. 

Mortality rates are as high as 73 percent if left untreated. Without surgery and medical 

assistance, such as antibiotics, the infection will rapidly progress and will eventually lead to 

death. When it affects the groin it is known as Fournier gangrene6. 

Diagnosis 

Early diagnosis is difficult as the disease often looks early on like a simple superficial skin 

infection4. While a number of laboratory and imaging modalities can raise the suspicion for 

necrotizing fasciitis, the gold standard for diagnosis is a surgical exploration in the setting of 

high suspicion. When in doubt, a small "keyhole" incision can be made into the affected tissue, 

and if a finger easily separates the tissue along the fascial plane, the diagnosis is confirmed and 

an extensive debridement should be performed2. The infected tissue may be cultured for bacteria. 

X-ray and computed tomography (CT scan) is able to detect about 80% of cases while MRI may 

pick up slightly more.                                                                                                                 

Some criteria can be utilized to risk stratify people having signs of cellulitis to determine the 

likelihood of necrotizing fasciitis being present. It uses six serologic measures: C-reactive 

protein, total white blood cell count, hemoglobin, sodium, creatinine and glucose. Presence of 

criteria greater than or equal to 6 indicates that necrotizing fasciitis should be seriously 

considered[14]. These criteria are as follows:                                                                                                 

# CRP (mg/L) ≥150: 4 points                                                                                                                                       

# WBC count (×103/mm3)                                                                                                                                       

* <15: 0 points                                                                                                                                                            

* 15–25: 1 point                                                                                                                                                         

* >25: 2 points                                                                                                                                                             

# Hemoglobin (g/dL)                                                                                                                                                 

* >13.5: 0 points                                                                                                                                                            

* 11–13.5: 1 point                                                                                                                                                   

* <11: 2 points                                                                                                                                                                                

# Sodium (mmol/L) <135: 2 points                                                                                                                               

# Creatinine (umol/L) >141: 2 points                                                                                                                          

# Glucose (mmol/L) >10: 1 point7                                                                                                                  

A score of ≥ 6 is a reasonable cut-off to rule in necrotizing fasciitis, but less than that does not 

completely rule out the diagnosis. Diagnoses of severe cellulitis or abscess should also be 

considered due to similar presentations.[16] 10% of patients with necrotizing fasciitis in the 

original study still had criteria score < 6.[14] But a validation study showed that patients with        
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a score ≥6 have a higher rate of both mortality and amputation7.                                                        
Differential diagnosis includes7:                                                                                                                                      

* Mucormycosis, a rare fungal infection that can present like necrotizing fasciitis.                                                        

* Toxic shock syndrome                                                                                                                                            

* Gangrene                                                                                                                                                                

* Noma disease.  

Treatment 

Early medical treatment is often presumptive; thus, antibiotics should be started as soon as this 

condition is suspected. Initial treatment often includes a combination of intravenous antibiotics 

including piperacillin/tazobactam, vancomycin, and clindamycin. Cultures are taken to determine 

appropriate antibiotic coverage, and antibiotics may be changed when culture results are 

obtained. Treatment for necrotizing fasciitis may involve an interdisciplinary care team. For 

example, in the case of a necrotizing fasciitis involving the head and neck, the team could 

include otolaryngologists, speech pathologists, intensivists, infectious disease specialists, and 

plastic surgeons or oral and maxillofacial surgeons.[21] Maintaining strict asepsis during any 

surgical procedure and regional anaesthesia techniques is vital in preventing the occurrence of 

the disease8.                                                                                                                                                     

People are typically taken to surgery based on a high index of suspicion, determined by the 

person's signs and symptoms. In necrotizing fasciitis, aggressive surgical debridement (removal 

of infected tissue) is always necessary to keep it from spreading and is the only treatment 

available. Diagnosis is confirmed by visual examination of the tissues and by tissue samples sent 

for microscopic evaluation.                                                                                                                       

Amputation of the affected limb(s) may be necessary. Repeat explorations usually need to be 

done to remove additional necrotic tissue. Typically, this leaves a large open wound, which often 

requires skin grafting, though necrosis of internal (thoracic and abdominal) viscera (such as 

intestinal tissue) is also possible. The associated systemic inflammatory response is usually 

profound, and most people will require monitoring in an intensive care unit. Because of the 

extreme nature of many of these wounds and the grafting and debridement that accompanies 

such a treatment, a burn center's wound clinic, which has staff trained in such wounds, may be 

utilized.  Procedures to treat complications such as shock, breathing problems, and organ failure.                     
Hyperbaric oxygen treatment is sometimes used to treat necrotizing soft tissue infection in 

combination with antibiotics and debridement, but there is a lack of compelling evidence 

regarding its efficacy for this purpose9.  

Prevention 

Prevention is by good wound care and handwashing.[3] Antibiotics may be prescribed to close 

contacts to reduce chances of getting the infection. To help prevention of any infection, washing 
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 hands is advisable. All cuts, scrapes, burns, sores, and bites should be kept clean10. 

Famous cases11  

* 1994 Lucien Bouchard, former premier of Québec, Canada, who became infected while leader 

of the federal official opposition Bloc Québécois party, lost a leg to the illness.                                                  

* 1994 A cluster of cases occurred in Gloucestershire, in the west of England. Of five confirmed 

and one probable infection, two died. The cases were believed to be connected. The first two had 

acquired the Streptococcus pyogenes bacteria during surgery, the remaining four were 

community-acquired.[25] The cases generated much newspaper coverage, with lurid headlines 

such as "Flesh Eating Bug Ate My Face".                                                                                                              

* 1997 Ken Kendrick, former agent and partial owner of the San Diego Padres and Arizona 

Diamondbacks, contracted the disease in 1997. He had seven surgeries in a little more than a 

week and later recovered fully.                                                                                                                                

* 2004 Eric Allin Cornell, winner of the 2001 Nobel Prize in Physics, lost his left arm and 

shoulder to the disease in 2004.                                                                                                                                  

* 2005 Alexandru Marin, an experimental particle physicist, professor at MIT, Boston 

University and Harvard University, and researcher at CERN and JINR, died from the disease.      

* 2006 David Walton, a leading economist in the UK and a member of the Bank of England's 

Monetary Policy Committee, died in June 2006 of the disease within 24 hours of diagnosis.                      

* 2006 Alan Coren, British writer and satirist, announced in his Christmas 2006 column for The 

Times that his long absence as a columnist had been caused by his contracting the disease while 

on holiday in France.                                                                                                                                           

* 2009 R. W. Johnson, South African journalist and historian, contracted the disease in March 

2009 after injuring his foot while swimming. His leg was amputated above the knee.                                                      

* 2011 (January) Jeff Hanneman, guitarist for the thrash metal band Slayer, contracted the 

disease in 2011. He died of liver failure two years later, on May 2, 2013, and it was speculated 

his infection might be the cause of death. However, on May 9, 2013, the official cause of death 

was announced as alcohol-related cirrhosis. Hanneman and his family had apparently been 

unaware of the extent of the condition until shortly before his death.                                                                

* 2011 Peter Watts, Canadian science fiction author, contracted the disease in early 2011. On his 

blog, Watts reported, "I’m told I was a few hours away from being dead...If there was ever a 

disease fit for a science fiction writer, flesh-eating disease has got to be it. This...spread across 

my leg as fast as a Star Trek space disease in time-lapse."                                                                                    

* 2014 Daniel Gildenlöw, Swedish singer and songwriter for the band Pain of Salvation spent 

several months in hospital after being diagnosed with necrotizing fasciitis on his back in early 

2014. After recovering he went to write the album 'In the Passing Light of Day', a concept album 

about his experience during the hospitalization.                                                                                               

* 2014 Don Rickles (b. 8 May 1926), an American stand-up comedian, revealed on The Late                                                                                                                                                  
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Show with David Letterman ay 2014 that he had contracted necrotizing fasciitis on his right leg. 

His doctor came over to his house for a visit and noticed a sore on Don's leg. After examining it 

he sent him straight to the hospital. Treatment was successful, though he now requires a cane for 

a short period of time. If it had progressed further, Don quipped, he would have wound up with 

Johnny Depp as a one legged pirate.                                                                                                                               

* 2015 (May) Edgar Savisaar, an Estonian politician. His right leg was amputated. He got the 

disease during a trip to Thailand.  
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