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Introduction:
NSTI is a severe soft tissue infection of deeper layer of skin and 
subcutaneous tissues confined upto fascial planes. It is perhaps the 
most aggressive form of soft tissue infection and can spread rapidly to 
evolve the whole limb within hours. A number of bacteria in isolation 
or as a polymicrobial infection can cause NSTI. The organisms 
commonly linked are group A Streptococcus but the majority of cases 
are caused by other bacteria or different streptococcus serotypes.

Taking this into account, NSTI is classified as
Type I- polymicrobial
Type II- Streptococcus

Clinically, on the basis of severity NF is described as subacute, acute or 
fluminant.(7)

Most of the times, the preceding trauma is trivial enough to go 
unnoticed. It may follow pricks, bruises, contusions, abrasions, 
lacerations or following surgical procedures.

This uncommon condition is initially difficult to diagnose as most of 
the signs and symptoms are influenza like and hence need a high index 
of suspicion. A delay in the diagnosis is associated with high morbidity 
and mortality.

Pathology:
Microbial invasion of the subcutaneous tissues occur either through 
external trauma or direct spread from a perforated viscus, particularly 
colon, rectum and anal canal. Bacteria then track into subcutaneous 
tissues producing endo and exotoxins. (8) These toxins cause 
microvascular thrombosis, tissue ischemia, liquefective necrosis and 
later, systemic illness. (9) Tissue ischemia impedes oxidative 
destruction of bacteria by neutrophils and prevents adequate delivery 
of oxygen and antibiotics. Hence, surgical debridement is the mainstay 
in therapy for NSTI and antibiotic therapy alone is of little value and 
only masks the severity of symptoms.

NF can involve any part of the body but commonest are extremities, 
followed by genitals and abdominal wall. Scrotal gangrene has been 
labelled as Idiopathic, or Fournier’s gangrene. Initially, NF may be 
indistinguishable from typical cellulitis which may delay in diagnosis 
and definitive treatment leading to poor outcome in the form of 
bacteremia, septicaemia and MODS. Incidence of NF in adults has 
been reported to be 0.4 cases per lakh population with an incidence of 
0.08 cases per lakh population in children worldwide. The diagnosis of 
the disease is complex and often being missed and the death rate of 

patients affected has been reported to be as high as 73% in Europe. This 
life threatening condition needs a early diagnosis which is key 
successful outcome and remains a challenge.

Clinical Manifestations:
Lack of cutaneous findings early in the disease make the diagnosis 
challenging and high index of suspicion is essential. The most 
common early signs are erythema, local warmth, skin induration and 
oedema. These signs make the early diagnosis difficult and the 
condition is often confused with cellulitis, abscess or septic arthritis 
and NF is only suspected when patient fails to respond to broad 
spectrum intravenous antibiotics. Pain out of proportions to be 
apparent severity of the lesion should alert the physician to the possible 
diagnosis of NF. Patches of skin necrosis, tissue crepitus, 
haemorrhagic bullae and systemic evidence of sepsis such as 
tachycardia and hypotension are late features.

Materials and Methods:
The study includes 74 consecutive cases of NF admitted to surgical 
ward and Surgery ICU at IIMSR, Integral University, Lucknow from 
May 2013 to April 2017. The patients’ age, sex, site and extent of tissue 
involved were documented. Patients’ social class, nutritional status, 
associated illnesses were also recorded. As a routine, blood was taken 
for fasting blood sugar, complete hemogram, C Reactive protein, renal 
function tests, and serum electrolytes. Serology for hepatitis markers 
and for HIV was done in all cases too. Pus swab for culture and 
sensitivity was also done routinely. Imaging, FNAC, and tissue biopsy 
was a diagnostic procedure in selected and difficult cases. In seriously 
ill patients presenting with septicaemia, Arterial blood gas (ABG) 
study was an adjuvant investigation for diagnosis and management.

Observations:
A total of 74 cases were studied. Patients’ age ranged from 14 years to 
78 years. Male to female ratio was 8:1. Majority of the patients were 
old, malnourished from low socioeconomic status. 17 patients were 
found to be diabetic with 5 having coronary artery disease. 30 patients 
had COPD. & patients had chronic renal failure. Two patients were 
found to be reactive for HIV, while9 and 11 patients were reactive for 
hepatitis B and C respectively. Majority of them were anaemic, with 
haemoglobin ranging from 5 gm% to 10 gm%. White cell count ranged 
from 3000/cu mm to 32,000/cu mm. 

20 patients had major constitutional disturbances with features of 
severe sepsis, Shock and impending MODS.

Mortality rate in our series was 16%. Different parts of the body were 
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body but modified by peculiar anatomy of genitoperineum.(2) in 1875, a confederate army surgeon named Josef Jones first described the NF 
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involved, commonest being lower limb, in 32 patients, 43%; 
Urogenital area in 24 patients, 33%; Upper extremity was involved in 
12 patients, 16% and abdominal wall in 6 patients, 8%. 

During this study, a wide spectrum of organisms was cultured. In 12 
cases, Group A Streptococcus was cultured, whereas in 22 patients the 
culture was reported to be sterile. Remaining cases showed a mixed 
infection from a combination of gram positive, gram negative and 
anaerobic bacteria.

Management:
History has shown that when treatment is only based on antimicrobial 
and supportive therapy, mortality approaches close to 100%. It is clear 
that early and complete debridement is essential for the treatment of 
NSTI. Concomitantly, appropriate broad spectrum antibiotic coverage 
combined with adequate organ support and monitoring helps patients 
during acute phase of the disease. SO the mainstay of the treatment is 
early and adequate debridement combined with antibiotics, critical 
care and physiological support. Novel therapeutic strategies including 
HBO and intravenous immunoglobulins have been described but their 
efficacy is controversial. (6)

Treatment of NSTI involves the principle of treatment for any kind of 
surgical infection- source control, antimicrobial therapy, physiological 
support and monitoring. Cases of NSTI are excellent examples of the 
importance of the source control. (10)

A. During the operation, a generous incision is performed and 
macroscopic findings of the disease are used to help guide the extent of 
the debridement. Incision may be extended to allow for complete 
debridement of infected or necrotic tissue. Healthy viable bleeding 
tissue should be present at the edges of the debridement site and 
aggressive resuscitation should accompany the perioperative period. 
Once the initial debridement has been done, management in the setting 
of ICU is recommended. Scheduled debridements on daily basis or as 
often is required should be done until no further necrosis is seen.

B. Antimicrobial therapy is an adjunct to source control for the 
treatment of NSTI. Broad spectrum antibiotics should be started early 
in the course to include coverage of Gram positive, Gram negative and 
anaerobes. Special consideration for Group A Streptococcus and 
Clostridium species should be taken. Acceptable regimes include:

Monotherapy with imipenem, Meropenem, Ertapenem.
Or a multi drug regimen with high dose penicillin, clindamycin and a 
flouroquinolone or an aminoglycoside.

Antimicrobial administration should be continued until no further 
debridements are needed and the patient’s physiological status has 
improved. Some researchers also advocate surgery as a means for 
diagnosis in patients in whom clinical and laboratory findgins are still 
not conclusive. (11,12)

C. Finally, physiological support, combined with close monitoring in 
an ICU setting is encouraged. It is not uncommon to see patients with 
NF develop MODS such as acute renal failure which requires renal 
replacement therapy. Aggressive fluid resuscitation and blood 
component therapy is often required during perioperative periods. 
Appropriate early nutritional support helps in control of catabolic 
response of the patients.

D. Judicious control of blood glucose levels as well as novel 
therapeutic approaches like HBO and immunoglobulins for severe 
sepsis should be considered to optimise the host response to infection. 
HBO has been advocated by different groups that argue for a decreased 
number of debridements and decreased mortality. (13,14)

Intravenous immunoglobulins have also been used in treatment of NF. 
According to Canadian experience, it seems reasonable to use 
intravenous immunoglobulins in patients with Group A Streptococcal 
infection who have developed streptococcal toxic shock syndrome and 
in those with a high mortality risk.(15)

Imaging:
Diagnostic adjuncts like ultrasound, CT scan and MRI are helpful in 
suspicious cases. Rahmouni et all in 36 cases were able to differentiate 
between non necrotising cellulitis that would respond to medical 
treatment and severe necrotising infections that required rapid life 

saving surgery. (16)

Examination of frozen section specimens from compromised sites has 
been suggested as well as a means to achieve early diagnosis of NF. 
(17)

Conclusion:
NF and NSTI are a potentially life threatening conditions which 
require a multidisciplinary approach for successful outcome. Early 
aggressive surgical intervention along with judicious use of antibiotics 
and supportive care can help in reducing mortality associated with this 
condition. Appropriate attention should be given to source control of 
infection and one should not hesitate from repeated debridements as 
and when need arises.
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