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Necrotising fasciitis is a serious infection of skin, subcutaneous tissue and fascia. It easily spreads across
the fascial plane within the subcutaneous tissue. Necrotising fasciitis is rapidly progressing disease and delay in diagnosis
and treatment is associated with high mortality. Treatment includes early surgical debridement along with broad spectrum
antibiotics. This prospective study included 46 patients of necrotizing fasciitis treated at a rural hospital in last three
years. There was slight male preponderance,29 cases(63.04%). 18 patients (39.13%) were in age group of 41 to 50 years.
The extremities were most commonly involved site,29(63%) cases. Diabetes mellitus was the most common associated
comorbidity,26 (56.56%) cases. Mean time of first debridement from time of admission was 10.13 hours. In 31 (67.39%)
patients infection was polymicrobial. Mortality due to necrotizing fasciitis in study was 21.74% (10 patients). Risk factors for
mortality were advanced age, more than 2 associated co-morbidity, and delay in first operative debridement.

INTRODUCTION

The skin is the largest and most visible organ that protects us
against microbial and non-microbial challenges. Factors that
exert its protective function include its structural integrity,
generally dry state, low pH and its pilosebaceous secretions
that inhibit microbial growth. Disruption of this layer renders
the underlying soft tissues susceptible to infections. The
most soft tissue bacterial infections are usually superficial and
are readily treated by antibiotics given orally. Necrotizing soft
tissue infections are at the other end of the spectrum and in-
volve rapid and extensive tissue destruction that progresses
to systemic sepsis, and are fatal if not treated promptly and
vigorously.[1]

Although necrotizing fasciitis has received much recent atten-
tion, it remains a relatively uncommon disease with serious
complications. Not a recent disease, it was well described
in the Fifth Century BC by Hippocrates. In modern times,
necrotizing fasciitis was first described by Joseph Jones, a
Confederate Army Surgeon in the civil war, who termed the
infection hospital gangrene in which “the skin of the affected
part melts away."”[2]

Necrotizing fasciitis is a clinical entity that have been given
various other eponyms, including hemolytic streptococ-
cal gangrene, suppurative fasciitis, acute dermal gangrene,
acute infective gangrene and progressive bacterial gan-
grene. Site specific names such as Fournier’s gangrene have
also been used. The term necrotizing fasciitis was first used
in 1952 by Wilson.[3]These entities, however, all seem to be
variations of same disease process. All these entities require
a common approach—an aggressive management protocol,
to reduce mortality.

The aim of this study was to determine risk factors and to
evaluate best possible management strategy for patients
with necrotizing fasciitis.

Material and Methods

A prospective study of 46 patients with a diagnosis of necrotiz-
ing fasciitis treated at a rural hospital over a period of three
years were selected for study. Necrotising fasciitis was defined
by the presence of necrosis of subcutaneous tissue and fascia
with or without involvement of skin. Diagnosis of necrotizing
fasciitis was made by clinical examination, microbiological pro-
file and intra-operative findings. The operative findings used for
definitive diagnosis were, 1) The presence of grayish necrotic
fascia, 2)Jdemonstration of a lack of resistance of normally ad-
herent muscular fascia to blunt dissection, 3)lack of bleeding of
the fascia during dissection.

Patients with pyaemic abscesses, cellulitis and clostridial or
non-clostridial myonecrosis were excluded from this study.
All patients were treated according to a uniform protocol.
After detail history and complete clinical assessment, resus-
citation of patients was initiated. After an assessment about
the extent of the infection, patients were taken to the operat-
ing room expeditiously for aggressive debulking of infected
tissue. All necrotic skin, subcutaneous tissue and fascia were
removed and sent for microbiological examination. In cases
of necrotising fasciitis involving limbs, amputation was per-
formed to contain infection whenever necessary. Intensive
care was provided when necessary and included mechani-
cal ventilation, invasive monitoring, and inotropic support as
indicated by the condition of the patient. Broad spectrum
antibiotics were administrated to cover gram positive cocci,
gram negative rods and anaerobic flora. The antibiotics were
modified as per sensitivity of bacteria.

All wounds were inspected within 24 hours after debride-
ment and a decision made regarding further debridement.
Wounds were cleaned twice daily with providone-iodine
solution. The raw areas were covered with split skin grafts
once they were healthy and granulating. Enteral hyper-ali-
mentation was instituted in all patients as soon as they were
stabilized after debridement and continued till patient was
discharged from the hospital. The hospital course and mor-
tality were recorded for all patients.

The variables that were examined in the present study in-
clude age, gender, duration and type of symptoms, portal
of entry of infection, location of infection, number and type
of associated co-morbidities; vital parameters and physical,
radiographic, laboratory findings at the time of admission;
time from hospital admission to first operative treatment;
microbiology of tissue samples obtained at the time of first
debridement, number of debridement, need for amputation,
the duration of hospitalization and in-hospital mortality. All
data was analyzed statistically.

Results

In this study 46 patients of necrotizing fasciitis were treated.
Out of this male patients were 29(63.04%), and female were
17(36.96%) .Minimum age of presentation was 11 years, and
maximum of 82 years, with a mean age of 48.97 years. Mean
duration of symptoms was 4.32 days with a range of 2-8 days.
Aetiologic factors were boil in 13(28.26%), trauma 19(41.3%),
ulcer 1(2.18%), and idiopathic in 13(28.26%) cases. Extremi-
ties were involved in 29(63.04%) patients. Co-morbidities as-
sociated were diabetes mellitus in 26(56.52%) cases, chronic
obstructive pulmonary disease iné(13.04%), chronic liver
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disease 4(8.69%), peripheral vascular disease 2(4.35%),coro-
nary artery disease 1(2.17%),renal failure 6(13.04%), intrave-
nous drug abuse 1(2.17%), steroid abuse 2(4.35%) and no
co-morbidity was found in 15(32.60%) cases. The most com-
mon presenting symptoms were pain in 37(80.43%) patients,
local swelling in 33(71.74%), fever in 23(50%) patients. The
most common findings on admission were tachycardia in
32(69.57%), skin erythema in 28(60.87%) patients. The most
common operative finding was subcutaneous tissue and fas-
cial necrosis in43(93.48%)cases. In 33(71.74%) patients first
surgical debridement was done within 8 hours of admission
and in 13 (28.26%) cases it was done after that. Polymicrobial
infection was present in 31(67.39%)cases, and monomicrobi-
al in 15(32.61%) cases. The mean duration of hospital stay in
this study was 26.85 days with a range of 4 to 68 days. In this
prospective study mortality was found in 10 patients(21.74%).
Seven variables were analyzed for association with mortality,
that were age, gender, presence of diabetes mellitus, num-
ber of co-morbidities, duration of symptoms, site of infec-
tion, and delay in first debridement. Statistically significant
risk factors for mortality were 1)Age >50 years(P<0.001), 2)
Presence of >2 co-morbidities(P<0.001), and 3)Delay in first
debridement of >24 hours(P<0.001).

DISCUSSION

The treatment of infections such as necrotizing fasciitis may
induce dread and trepidation among surgeons. This reaction
results from the belief that necrotizing fasciitis require hours
of arduous and unrewarding surgery followed by a prolonged
downward course in the intensive care unit; and a slow, una-
voidable death. However this study and other recent reports
point out that this is not necessarily the case. To the con-
trary, if the diagnosis is made early and treatment instituted
promptly, prognosis is good.

Necrotising fasciitis is a rare soft tissue infection character-
ized by widespread fascial necrosis with relative sparing of
skin and underlying muscle. The clinical course of necrotiz-
ing fasciitis had not changed since Meleney[4] described the
disease in 1924. Necrotising fasciitis is frequently associated
with severe systemic toxicity and is unusually rapidly fatal,
unless promptly recognized and aggressively treated. The
difficulty of making an early diagnosis is due to the paucity
of cutaneous findings early in the course of the disease. A
suspicion of necrotizing fasciitis should be entertained in
patients presented with atypical cellulitis, when the pain is
disproportionate to the area involved and there is no early
response to antibiotics. The presence of risk factors (Diabetes
mellitus, Chronic liver disease, Peripheral Vascular Disease) in
a patient with “simple cellulitis” should alert the clinician to
the possibility of necrotizing fasciitis. Early exploration on the
basis of suspicious may help in early diagnosis with a subse-
quent reduction in mortality. (Figure no.1)

Figure No. 1
Necrotising Fasciitis of Left Leg and Foot with blisters and
Skin Necrosis

In this study, 46 patients were studied. Although no age
group is exempted, Necrotising fasciitis is more common in
middle-aged. This is comparable with other studies[5,6]The

Volume : 2 | Issue : 2 | November 2012 | ISSN - 2249-555X

present study shows that there is slight male preponderance.
But there is no significant difference in mortality rate in both
sex.

The mean duration of symptoms in this study was 4.32 days.
The mean duration of symptoms in study by Elliott D C, et
al.[7] (1996) was 4.1 days and by Miller L G, et al[8] (2005) it
was 6.2 days. This shows the acute nature of the infection.
The most common cause of necrotising fasciitis in this study
was trauma of varied nature and severity. In a study by Brook
l, et al.[9] (1995), trauma as an aetiology was found in 34%
patients. Gurpreet Singh, et al.[1] (2002) found it in 52% pa-
tients. The extremities were the most common sites involved.
The upper and lower limbs were involved in 11 (23.91%) and
18 (39.13%) patients respectively. This result is comparable
with other studies[1,10].Various co-existing co-morbidities
were seen in patients in this study. The most common as-
sociated co-morbidity was diabetes mellitus in 26 patients
(56.52%). More than 2 co-morbidities were found in é pa-
tients (12.04%). Diabetes mellitus as a most common co-
morbidity was also reported by Elliott D C, et al[7]and Wong
C H, et al[10].The presence of diabetes mellitus may have an
adverse effect on the survival of the patients[11], although
this result was not borne out in this study. Presence of more
than 2 co-morbidities were associated with a significantly in-
creased risk of mortality (P<0.001)

In cellulitis, infection begins at the junction between the der-
mis and superficial fascia, but in necrotising fasciitis, it starts
at the level of subcutaneous fat and deep fascia; and the epi-
dermal and dermal layers are spared in the early stage.[12]
Edema of the epidermal and dermal layers (Peau d’orage)
and erythema of skin are, therefore, not initially obvious.
Exquisite pain without obvious skin signs, more usually de-
scribed as pain out of proportion to the physical findings may,
therefore, be the only early indication of necrotising fasciitis.
Thrombosis of the vessels to the skin will lead to necrosis and
the severe pain fade away as nerves die. Therefore, anesthe-
sia is present in the most necrotic area, while the surrounding
tissues remain very tender. The operative findings, including
necrosis of the subcutaneous fat (brownish) and fascial plane
(grayish), loss of normal resistance of the tissue plane and
‘dish-water’ pus are the results of liquidative enzymatic ne-
crosis. (Figure no.2)

—al

Figure No. 2
Necrotising Fasciitis after debridement showing necrotic Fas-
cia and necrotic pus

In present study, patients usually presented with the triad of
exquisite pain: 37 patients (80.43%); swelling: 33 patients
(71.74%); and fever: 23 patients (50%). In this study, an inter-
mediate stage characterized by the formation of small bul-
lae: 18 patients (39.13%) were noted as the condition pro-
gressed. The presence of bullae filled with serous fluid is an
important diagnostic clue and should raise the suspicion of
his condition. Weiss and Laverdiere[13] (1997) in their study
also noted the formation of bullae early in the course of this
disease.

Mean time of first debridement from admission was 10.13
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hours. Delay in operative debridement of more than 24 hours
from time of admission was adversely affecting survival of pa-
tients with NF (P < 0.001). The microbiology of necrotising
fasciitis in this study was characterized by a wide variety of or-
ganisms, cultured from affected wounds. The most cultures in
this study were poly microbial: 31 patients (67.39%). The pol-
ymicrobial nature of necrotising fasciitis was also observed
by McHenry C R, et al.[6] (1995), Elliott D C, et al.[7](1996) in
their studies. In this study, mortality was found to be 21.74%
(10 patients). Mortality, as high as 76% has been reported
world wide.[14] Mortality rate in this study is comparable with
other studies. ( Table No. 1)

Study Year |No. of [No. of

Death |Patients Percentage

McHenry C R, et al[6]. 1995 (19 65 29

Tang W M, et al.[15] 2001 |g 24 33.3

Gurpreet Singh, et al.[1] |2002 |20 75 27

Wong C H, et al.[10] 2003 (19 89 21.3

Present study 2012 (10 46 21.74

Table No. 1 :Mortality in other studies

The statistical analysis of the potential determinants for mor-
tality due to necrotising fasciitis revealed four factors to affect
survival adversely:

a) Advanced Age (> 50 years) P <0.001

b) Presence of more than 2 co-morbidities P <0.001

c) Delay of more than 24 hours between time of admission
and first debridement P <0.001

The non modifiable risk factors (age, co-morbidities ) may af-
fect survival but one modifiable factor that adversely affects
survival is how quickly the patient undergoes operative de-
bridement. ( Table No. 2)
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S.No. |Study Year |Risk Factor for Mortality

McHenry C Delay in 1st operative
(@) R, et. all}/é] 1995 debr?ldement P

vanced age, Female gender,

Ad d age, Female gend

High serum creatinine level,

(b) Elliott D C, 1996 Blood lactate level, Delay in first
et al.[7] debridement, Extent of infection,

Dggree of organ system failure on

admission

Wong C H Advanced age, >2 co-morbidities,
© et al.% 0] 2003 Delay in ﬂrstgdebridement.

d) Present 2012 Advanced age, >2 co-morbidities,

study Delay in first debridement

Table No. 2 : Risk Factors for Mortality in other Studies

CONCLUSION

Necrotising fasciitis represents a potentially lethal, rapidly pro-
gressive bacterial disease. . Early diagnosis and aggressive
surgical debridement is the cornerstone principle in the treat-
ment of Necrotising fasciitis. The paucity of cutaneous findings
early in the course of the disease makes early diagnosis dif-
ficult. A high index of suspicion is important and when intrave-
nous antibiotics fail to adequately control the effective process
within twenty-four hours after admission, emergent operative
debridement should be seriously considered. While doing so,
may subject some patients to surgery who would otherwise
have responded to non-operative therapy. This approach may
ultimately reduce the mortality associated with this dreaded
condition.

Other therapeutic measures include fluid resuscitation, correc-
tion of systemic acidosis and electrolyte abnormalities, blood
transfusion, and intravenous antibiotics. Repeated examination
of the area involved, should be performed to ensure adequacy
of debridement.

To conclude:

1. Advanced age, more than 2 associated co-morbidities in-
crease the risk of dying due to Necrotising fasciitis.

2. Trauma, presence of Diabetis mellitus and other immuno-
compromised state are the high risk factors for develop-
ment of Necrotising fasciitis .

3. Survival from Necrotising fasciitis is enhanced by early ad-
equate debridement and repeated debridement.

4. Early diagnosis, aggressive resuscitation, early surgical
debridement and intensive care result in favourable out-
come in patients presenting with Necrotising fasciitis .
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