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Abstract 

Necrotizing fasciitis is a rare, life threatening soft tissue infection, primarily involving the fascia and subcutaneous tissue. 

We conducted a prospective analytical study in a tertiary care referral hospital over a period of two years, 50 patients were 

included in the study. 

To evaluate the factors for early diagnosis, management, mortality and morbidity. 

Necrotizing fasciitis is a life threatening disease with high mortality. Early diagnosis and adequate treatment are necessary to 

improve the clinical outcome. Clinical awareness remains pivotal. 
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1. Introduction 

Necrotizing fasciitis (NF) is one of the rare entities in daily 

surgical practice that still poses a challenge to the surgeon. 

Though rare, it is notorious for its rapidity in spread of 

necrosis and inflammation.  NF is polymicrobial in general 

with an exemption of Clostridial infections, that tend to be 

monomicrobial and often results in myonecrosis [1, 19]. The 

major risk group for NF are immune-compromised 

individuals like those who are on immunosuppressants, 

steroids, patients with peripheral vascular disease (PVD), 

Diabetes and those who had underwent recent surgeries. The 

infection trigger the release of a cascade of inflammatory 

mediators resulting in thrombosis of the blood vessels leading 

to necrosis. The development of sepsis and multiple organs 

dysfunction (MODS) determines the course of disease in 

fulminant NF. The rich loose areolar tissue in the peri fascial 

plane facilitates the easy and rapid spread of infection. In 

addition, the avascular nature of the perifascial plane renders 

the infections in this region least responsive to the antibiotics. 

Hence an early radical debridement is to be performed to save 

the patient.  All these factors necessitate the analysis of 

predictive factors in diagnosis and outcome of necrotizing 

fasciitis. 

 

2. Materials and Methods 

A prospective study including 50 pts was conducted in a 

referral hospital in South India, over two years duration. 

 

Aim of the Study 

1. To evaluate factors that helps in early diagnosis of 

necrotizing fasciitis 

2. To identify factors responsible for mortality and 

morbidity 

 

The patients with a clinical diagnosis of necrotizing fasciitis 

were included while those patients with non-NF diagnoses 

like abscess and cellulites were excluded. The predictive 

factors in diagnosis and outcome were statistically analyzed 

and expressed in percentages (%).  An informed consent is 

obtained. A detailed clinical history that includes the 

predisposing as well as precipitating factors, clinical 

presentation, the investigations done and the details of 

treatment performed were recorded. 

Complete blood cells (CBC) count, serum creatinine and 

serum electrolytes were analyzed. White blood cells (WBC) 

count greater than 15400cells/cu.mm and   Serum Sodium 

(Na) levels less than 135mEq/L was considered as adjuvant 

parameters in diagnosing necrotizing fascitis. Wall and 

colleagues [18] Microbial analysis for the causative agent was 

performed by culture and sensitivity method. ----- Prognostic 

Score suggested by ANANYA et al was used to predict 

Mortality in Patients with Necrotizing Soft Tissue Infection 

at the Time of First Assessment. Based on the severity of the 

condition patients were treated either with only debridement 

or with both debridement and split skin grafting or by 

amputation of the limb. Along with these aggressive fluid 

resuscitation and antibiotics were administered. Dressings 

were done twice a day along with the treatment of general 

conditions like anemia, diabetes, hypertension etc. 

 

3. Results 

A total of 50 patients with NF were analyzed. The age of the 

patients range from 23-78y, of which peak incidence is noted 

in 41-60y group accounting to 58% (figure1). 45(90%) 

patients of the study group were male patients (figure2). The 

most common site affected was extremities i.e., 92% (figure 

3) (picture 1, 2, 3, 4). Among the 50 patients studied, 20 

patients had hypotension at the time of admission. 29 patients 

were diabetics and smokers. 20 patients were hypertensive, 6 

patients had cardiac and respiratory diseases, 4 patients were 

suffering from PVD, HbsAg is positive in 2 patients and 1 

patient had hemiplegia. Among the 34(68%) patients having 

elevated WBC count, 32 (64%) patients had WBC more than 

15,400cells/cu.mm (figure4). Hyponatremia was seen in 

35(70%) cases having values less than 135mEq/L (figure5). 

Of the 50 patients, 34 (68%) patients had both leukocytosis 

and hyponatremia. The bacteriology of the 50 patients was 

shown in Table 5. 30 (60%) of the NF was caused by gram 

negative bacteria among which E.coli affected 11(37%) 

patients. Of the 50 patients, majority i.e., 30 (60%) patients, 

were managed with both debridement and split skin grafting 

whereas 8(16%) patients underwent limb amputation 
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(figure6). By using the Prognostic Score to Predict Mortality 

in Patients With Necrotizing Soft Tissue Infection at the Time 

of First Assessment the 50 patients were grouped into 3 

groups of which majority i.e., 33(66%) were in group 2 and 

among the rest 15 (30%) were in group 1 and 2 (4%) were in 

group 3. By the end of the hospital stay 38(76%) patients 

were alive with morbidities. The final outcome is as shown 

in (figure7).  

 

4. Discussion 

Though the description of NF dates back to 5th century BC, 

the first diagnosis of NF was made in 1783 in France [1]. 

Necrotizing Fasciitis is well known in the medical world by 

names like Meleney’s cellulitis, Flesh eating disease, 

Hospital gangrene, Gangrenous erysipelas, Streptococcal 

gangrene,  Synergistic necrotizing cellulites. Even though it 

is not always mandatory to have predisposing conditions for 

developing NF, most of the times the patients are 

immunocompromised either due to chronic illness like 

carcinoma, diabetes or due to the use of steroids, IV drug 

abuse etc. [5] NF neither has clear cut boundaries nor palpable 

findings attributing to the delay in diagnosis and severity of 

the illness. In general causative agents of NF are 

polymicrobial but they can be monomicrobial as seen in cases 

of infection with Clostridium species. The perifascial plane 

being avascular and rich in loose areolar tissue, aids in the 

easy and rapid spread of infection and also renders the host 

unresponsive to antibiotics. 

 

Main features of NF are 

 Edema of the area with peau d'orange appearance 

 Blistering and necrosis 

 Crepitus of the tissues 

 Pain out of proportion to the clinical findings  

 Signs of systemic infection may be present 

 

In fulminant NF, sepsis and MODS results in the end. In 

diabetics, both vasculopathy and neuropathy synergizes 

precipitating the complex infectious process. The expression 

of excess purulence on applying of pressure and presence of 

induration indicates the involvement of deeper 

compartments.  

Presence of gas on a leg X-ray helps in diagnosing the 

involvement of deeper compartments. In cases without 

obvious clinical signs, ultrasonography (USG) may help in 

early diagnosis [2]. Though the frozen section and MRI are 

helpful in diagnosis, they may not be readily available [5, 7]. In 

a study by Majeski et al, frozen section was found to help in 

an early diagnosis [22]. Histoligical criteria [21] as described by 

Stamencovic and Lew includes liqificative necrosis of fascia, 

PMN lymphocytes infiltration, angiothrombosis of blood 

vessels and presence of micro-organisms. A score was 

created by Anaya et al., which helps in assigning the patient 

to any one of the three groups as shown in Table --- This helps 

in predicting the outcome during the initial assessment (---)  

Only a few cases may require amputation whereas in most of 

the cases debridement with or without skin grafting will 

suffice. 

In our study [35] 70% cases had hyponatremia i.e., serum Na 

less than 135mEq/L. This is similar to a study by Wall DB et 

al., where 90% NF cases had hyponatremia. 

In our study mortality rate is 14% and is these deaths were 

due to: sepsis, Acute Respiratory Distress Syndrome and 

Multiple Organ Dysfunction Syndrome. Morbidity was 10% 

in our study which was due to amputations and 

disarticulations. 

By applying the predictive score by Anaya et al., the 

mortality risk in group 1, 2 and 3 were 7%, 15% and 50% 

respectively whereas it is 6%, 24% and 88% in the study by 

Anaya et al.(----) 

 

Prognostic Score to Predict Mortality in Patients with 

Necrotizing Soft Tissue  

Infection at the time of first assessment   

 

Variable (On Admission) No. of Points 

Heart rate >110 beats/min 1 

Temperature <36°C 1 

Creatinine >1.5 mg/dL 1 

Age >50 yr 3 

White blood cell count >40,000 3 

Hematocrit >50 3 

 
Group Categories No. of Points Mortalityrisk 

1 0-2 6% 

2 3-5 24% 

3 6,>6 88% 

  
 

Fig 1: Graph showing the Age wise classification   Chart 1: Graph showing the sex ratio 
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Fig 3: Graph showing the anatomical location  

 

   
 

Pic 2     Pic 3     Pic 4 
 

  
 

Fig 4: Chart showing the WBC count  Fig 5: Chart showing Serum Sodium Levels 

 

 
 

Fig 6: Chart showing the management 
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Fig 7: Chart showing Final Outcome 

 

5. Conclusion  
Admission , wbc  counts greater than 15400/ml and serum Na 

levels less than 135 mmol/L are useful parameters that help 

distinguish NF  infections from non- NF infections 

particularly  when classic  “hard” clinical signs of NF are 

absent.   

Histopathological evidence is the confirmative for diagnosis.  

The prognostic clinical score used to assess the mortality risk 

at initial presentation showed that    as the level of group 

increases the mortality risk also increases and the patient 

should be managed more aggressively.  

Any two of the following factors at presentation indicate 

grave prognosis.  

1. Shock at presentation  

2. Delay of 24 hours before hospitalization  

3. Anemia, hypoproteinemia  

4. Increased blood sugar levels 

 

6. Summary and research  

Following tests can be utilized for rapidly diagnosing NF 

from occult soft tissue infection.  

 Crepitus 

 soft tissue gas on plain film  

 Increased wbc counts and decreased sodium levels  

 Frozen tissue biopsy and histopathological evidence  

 Many studies have shown that Magnetic Resonance 

Imaging is preferred in early diagnosis by showing 

fascial thickening, fat infiltration, focal fluid collection 

along the deep fascial sheaths, homogenous, well 

defined, dome-shaped, areas with high signal in 

hypodermis.  

 The nature of early NF and its non-specific clinical signs 

can considerably delay the diagnosis  

 Delay in the diagnosis by a matter of hours significantly 

increases mortality.  

 Operative treatment delayed by few hours shown 

increased mortality  

 Risk factors correlated are advanced age, Diabetes 

Mellitus, anemia, hypoalbuminemia, cardiac/renal 

disease, anatomic site, Peripheral Vascular disease, 

immunosuppression, smoking, alcohol. 
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