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Abstract:

I

Necrotizing fasciitis is a life and limb
threatening soft tissue infection. It is one of the
most aggressive forms of soft tissue infection.
As the incidence of diabetes mellitus is
increasing world wide, this rare infection is now
on the rise in developing countries.
Necrotizing fasciitis has a very high mortality
rate. We reviewed retrospectively 44 diabetic
patients who were operated for necrotizing
fasciitis of the lower limb over a period of 1
year. Around 26.4% of our patients with
necrotizing
fasciitis
underwent
major
amputations. The mortality due to necrotizing
fasciitis in diabetic lower limbs at our institute
was 6.81%. This is on the lower side as
compared to that reported in the literature. This
series of necrotizing fasciitis in diabetic lower
limbs over 1 year period is among the largest
series reported.

ntroduction

Necrotizing fasciitis is a rare soft tissue infection
involving primarily the superficial fascia and
resulting in extensive undermining of soft tissue. It
is perhaps the most aggressive form of soft tissue
infection1 and can spread rapidly to involve the
whole limb within hours.2
This disease has
bewildered physicians for centuries. Hippocrates in
the fifth century B.C gave the first description of
this dreaded infection.3
The term necrotizing fasciitis was first introduced
by Wilson4 in 1952 and is the preferred term today
describing the most consistent and key feature of
this disease, fascial necrosis. In the 1990’s,
necrotizing fasciitis became popularly known in
media as the “flesh eating bacteria disease”.5
The mortality rates of this disease have remained
alarmingly high with reported mortality rates
ranging from 6 to 76%.6 It is the delay in the
diagnosis and consequently delayed operative
debridement that has been shown in multiple studies
to increase the mortality.7-13 One of the main
reasons for the continued high mortality of patients
affected by this disease is failure to recognize and
diagnose the condition early.
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Although considered rare, it is frequent enough that
surgeons will have been involved with the
management of at least one patient with necrotizing
fasciitis during their practice.14
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Necrotizing fasciitis occurs commonly in diabetes
mellitus, alcoholics, AIDS, malignancy and
intravenous drug abusers. It commonly involves the
abdomen, perineum, scrotum and extremities.

Inclusion criteria
1. Type 2 diabetes.
2. Necrotizing fasciitis affecting the lower limb in
patients who underwent surgery at our institution.

This study investigates the surgical outcome of
necrotizing fasciitis exclusively in the diabetic
lower limb over a one year time period in our
center. To our knowledge this is probably one of the
largest series of necrotizing fasciitis reported,
especially in diabetic lower limbs.

P

Exclusion criteria
1. Necrotizing fasciitis in non diabetic persons.
2. Necrotizing fasciitis in diabetic persons
involving other sites.
3. Conservatively managed early necrotizing
fasciitis
4. Cases of necrotizing fasciitis with insufficient
data for our study.

atients and Methods

This retrospective study included all the
patients admitted and treated in our
inpatient ward for necrotizing fasciitis from January
2008 through December 2008.

R

Amrita Institute of Medical Sciences and Research
Centre at Kochi, India is a large tertiary,
superspecialty referral hospital with 1450 Inpatient
beds. Our department is the only one of its kind in
India with a well established Podiatric Surgery
wing. The division of Podiatric Surgery is partnered
with the department of Endocrinology and Diabetes.
This integrated team approach, so important in the
proper management of diabetic lower limb
problems, is available in only a few centres
worldwide. Our daily In-patient census is around
40 to 45 patients and our daily Outpatient turnover
is around 50-60 patients. We encounter necrotizing
fasciitis very frequently, about one case every week.

esults

A total of 609 patients had undergone
surgery for diabetic lower limb infections
during the study period.
Of 53 patients with
necrotizing fasciitis in the index year, 44 patients
met the criteria to be included in the study. Thus the
incidence of necrotizing fasciitis in patients
undergoing surgery for infection in our center is
approximately 7.25%.
Our patients were predominantly men (76.09%),
with the male to female ratio being 3:1. The mean
age of males and females undergoing surgery for
necrotizing fasciitis was 58.12 years (range 32-88
years) and 57.28 years (43-72 years), respectively.
(TABLE 1)

Our ability to diagnose necrotizing fasciitis
clinically has improved with years of experience in
managing this disease. The diagnosis was made by
a combination of clinical and gross anatomical
findings during surgery. Only in difficult cases
where the clinical diagnosis is not obvious do we
resort to MRI or CT scan for confirmation. The
following were the inclusion and exclusion criteria
for our study:

The total number of surgeries done on the 44
patients with necrotizing fasciitis was 53. The
surgeries included debridement, below knee and
above knee amputations. The most common
procedure done was debridement (66.03%). Above
knee amputation was required in 16.98% and 7.5%
of patients underwent below knee amputation. One
patient underwent a revision to a below knee
amputation (1.9%). Thus, the incidence of major
amputation was 26.4%. (TABLE 2)
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Male
Female
Total
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NUMBER

PERCENTAGE

33
11
44

76.09%
23.91%
100%

Table 1 The distribution of lower limb necrotizing fasciitis in diabetic males and females.

SURGERY

NUMBER

PERCENTAGE

35
03
01
04
09
01

66.03%
5.6%
1.9%
7.5%
16.98%
1.9%

53

100%

Total debridement
Toe amputation
Foot amputation
Below knee amputation
Above knee amputation
Revision
surgery[Amputation]
Total

Table 2 The distribution of surgeries done for necrotizing fasciitis.

PATIENTS

NUMBER

PERCENTAGE

3
41
44

6.81%
93.19%
100%

Dead
Alive
Total

Table 3 The incidence of mortality in diabetic lower limb necrotizing fasciitis.

Thirty-seven patients underwent surgery only once,
5 patients underwent surgery twice and 2 patients
underwent surgery three times. Thus, 15.91%
patients underwent multiple surgeries for
necrotizing fasciitis. Amputations were done when
the patients had extensive tissue necrosis, when the
infection was ascending or when the patient was in
septic shock. Eleven patients (25%) were in septic
shock due to necrotizing fasciitis. In addition to
having diabetes, 3 patients (6.81%) were known to
have had chronic liver disease.
Our overall

D

mortality in this series of patients was 6.81%.
(TABLE 3)

iscussion

Necrotizing fasciitis (NF) is a rapidly spreading
infection involving skin, superficial fascia and
subcutaneous fat. In early stages, it can be easily
mistaken for cellulitis. NF can be classified as Type
1 and Type 2. Type 1 describes a polymicrobial
infection whereas Type 2 describes a onomicrobial
infection typically involving streptococcus.15
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The incidence of NF in the United States has been
reported to be 0.53 cases per 100,0002 , while the
incidence at our institute was around 7.25% just in
lower limbs of diabetic patients. The frequency of
necrotizing fasciitis is increasing in India. Around
70% of the population in India lives in rural areas.
Barefoot walking, inappropriate foot wear usage,
lack of awareness of the seriousness of diabetic foot
problems, rat and insect bites, and vigorous
massage all predispose the patients to necrotizing
fasciitis.16,17
Tang et.al2 in their series of 24 patients with
necrotizing fasciitis of the limbs in which 12 cases
involved lower limb, reported a mortality of 53.3%.
Wong et.al7 in their series of 89 patients, 70% of
which involved the lower limbs, had a mortality rate
of 21.3%. When compared to these and other
studies reporting mortality rates of 6-76%, the
mortality due to necrotizing fasciitis at our institute
was only 6.8%. We attribute this lower mortality
to our combined multidisciplinary approach towards
management of diabetic foot infections wherein the
multidisciplinary team chiefly consists of podiatric
surgeons, diabetologists, intensivists and other
specialties as needed and when required.

Figure 1 Intra-operative photos of a case of necrotizing
fasciitis undergoing radical debridement.
Note the
extensive necrosis of the fascia with fluid collection.

A high index of suspicion is required to diagnose
necrotizing fasciitis. Tenderness, redness and raised
local temperature are the common signs in the early
stage. As the infection extends, the overlying skin
becomes smooth, shiny and tensely swollen. Within
one or two days, the lesions’ color changes from red
to purple to blue and become frankly gangrenous by
the 4th-5-th day.
In clostridial infections,
crepitance suggests the production of gas. The
infection progresses to nerve necrosis with
hypoaesthetic or anaesthetic skin areas.15 The
patient then progresses to sepsis and septic shock.
Radical debridement (FIGURE 1) is the cornerstone
to the management of this disease.
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