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Abstract
Necrotizing fasciitis is a rapidly progressive inflammation
and necrosis of soft tissues and fascia, accompanied by severe
systemic toxicity. In some cases early diagnosis is
challenging. Objective of this study is to identify basic
investigations that will aid in early diagnosis in such
equivocal cases.
This is a prospective study. Patients who underwent wound
debridement for clinically diagnosed necrotizing fasciitis and
suspected necrotizing fasciitis at a level 2 hospital in Sri
Lanka were included in the study. All together there were 24
patients who were diagnosed to have necrotizing fasciitis with
intraoperative findings. In all patients we did full blood count
[FBC], C-reactive protein [CRP], random blood sugar [RBS],
Arterial blood gas analysis [ABG], plain x-ray films of
affected area and wound swab culture and ABST before
surgical intervention. Mean age was 67.2 [range: 38-85]
years. Diabetes mellitus was a comorbidity in 67% of
patients. Commonest affected area was the lower limbs. Out
of all patients 62% of patients had a history of muddy water
contact. All the patients had WBC more than 15,000 where as
58% of patients had WBC more than 25,000. CRP was more
than 150 in 83% patients. Among all 54% of patients' plain xrays were positive for soft tissue gas. Majority of wound swab
cultures were poly microbial. Commonest organisms were
Streptococcus species, Staphylococcus and enterobacteriaceae.
Overall death rate was 42% in this study. Among 14 patients
who were diagnosed on admission, 3 patients died. Death rate
was 21%. Among 10 patients whose diagnoses got delayed, 7
patients died. Death rate was 70%.
A high clinical suspicion of necrotizing fasciitis is needed in
an elderly patient presenting with cutaneous infection causing
swelling, pain and erythema, with comorbidity of diabetes.
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High WBC, High CRP and presence of soft tissue gas in plain
x-rays are highly suggestive for underline necrotizing
fasciitis. Diagnostic score for Necrotising fasciitis can be
made using these basic investigations and x-ray findings
which need to be validated in further studies.
Introduction
Necrotizing fasciitis is a rapidly progressive inflammation
and necrosis of fascia, underlying muscle, subcutaneous fat
and overlying skin which is often accompanied by severe
systemic toxicity[1]. Infection typically starts and spreads
along the muscle fascia due to its relatively poor blood
supply; muscle tissue is frequently spared because of its
generous blood supply. Initially, the overlying tissue can
appear unaffected; therefore, necrotizing fasciitis is difficult
to diagnose without direct visualization of the fascia. It is first
described by Hippocrates in the fifth century B.C. Although
the incidences of necrotizing fasciitis are ranging between 0.3
to 15 per 100,000 population all over the world, mortality
rates are very high. Irrespective of the advances of care case
fatality rate is approximately 30% and over many years it has
remained almost unchanged[1].
Necrotizing infection most commonly involves the
extremities [lower extremity more commonly than upper
extremity][2]. Other presentations are necrotizing fasciitis of
the perineum [Fournier's gangrene], head and neck region.
Usually there is preceding event like major penetrating
trauma, minor laceration or recent surgery.
Necrotizing infection usually presents acutely [over hours];
rarely, it may present sub acutely [over days]. Rapid
progression can occur, leading to systemic toxicity, limb loss,
and death.[1] Common clinical manifestations include
erythema, oedema, severe pain, fever, crepitus, skin bullae,
necrosis, or ecchymosis.Conditions which can presents in the
same way are cellulitis, deep vein thrombosis etc.
Laboratory findings are generally nonspecific. Abnormalities
may include leucocytosis, acidosis, coagulopathy,
hyponatremia, elevated inflammatory markers [C-reactive
protein and/or erythrocyte sedimentation rate], and elevations
in serum creatinine, lactate, creatine kinase [CK], and
aspartate aminotransferase [AST][1]. Risk Indicator for
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Necrotizing Fasciitis [LRINEC] score has been described; it
is based on laboratory indicators including white cell count,
haemoglobin, sodium, glucose, creatinine, and C-reactive
protein. The tool was initially noted to have high specificity
and negative predictive value; however, subsequent studies
have demonstrated limited sensitivity[3].
Although classically a clinical diagnosis, imaging is a
powerful adjunct to facilitate early diagnosis in equivocal
cases. The findings of dissecting gas along fascial planes in
the absence of trauma in plain x-rays is a specific sign, but is
only seen in 24.8–55.0% of patients[2]. Compared to plain
radiography, CT provides higher sensitivity [80%]. But
compared to CT, plain x-rays are freely available and easily
accessible in level 2 hospitals here.
The diagnosis of necrotizing infection is established via
surgical exploration of the soft tissues in the operating
room[1]. Intraoperative specimens should be sent for Gram
stain and culture. Multiple bacteria are often involved. Based
on the etiology it is divided into two main types which are
polymicrobial and monomicrobial. In polymicrobial type
anaerobic species [most commonly Bacteroides, Clostridium,
or Peptostreptococcus] is isolated in combination with
Enterobacteriaceae [Escherichia coli, Enterobacter,
Klebsiella, Proteus etc] and one or more facultative anaerobic
streptococci [other than group A Streptococcus [GAS]]. In
monomicrobial type necrotizing infection is usually caused
by GAS or other beta-hemolytic streptococci[1].
Diabetes, Immunosuppression, advanced age, Chronic
systemic diseases [renal failure, atherosclerosis, and
hypertension] are considered as predisposing factors[5].
Necrotizing fasciitis is a surgical emergency. The degree of
suspicion should be high since the clinical presentation is
variable and prompt intervention is critical. The lay press has
referred to organisms that cause NSTI as "flesh-eating
bacteria”[1].Treatment includes early diagnosis, prompt
surgical debridement and parenteral antibiotics[6].
In some atypical cases early diagnosis is challenging and
result a delay in diagnosis and treatment. Basic laboratory
investigations [FBC, CRP, RBS, and Serum Lactate] might
helpful in diagnosis of atypical presentations. Although not
routinely performed presence of soft tissue gas and
inflammatory changes in plain x-ray might help in early
diagnosis of such atypical presentations in resource limited
settings. To correlate the possibilities if there are any, between
those freely available and cost effective investigations which
are available even in a resource poor setting towards early
diagnosis of necrotizing fasciitis is the purpose of this study.
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Objectives
Objectives of this study are to correlate basic laboratory
investigations, importance of positive plain x-ray findings to
formulate a combined diagnostic score with basic laboratory
tests and plain x-rays towards early diagnosis of atypical
presentations and to identify common causative organisms
for necrotizing fasciitis.
Methodology
This was a prospective study. Patients who underwent wound
debridement for clinically diagnosed necrotizing fasciitis in
the extremities and suspected necrotizing fasciitis in the
extremities at a level 2 hospital in Sri Lanka from August
2019 to March 2020 were included in the study. In all patients
we did full blood count [FBC], C-reactive protein [CRP],
random blood sugar [RBS], arterial blood gas analysis
[ABG], plain x-ray films of affected area and wound swab
culture and ABST before surgical intervention. Laboratory
data, x-ray findings, comorbidities and outcomes were
collected for each patient and extracted for analysis.
Results
A total of 26 patients who were clinically diagnosed to have
necrotizing fasciitis underwent surgical intervention. Out of
that 24 patients were diagnosed to have necrotizing fasciitis
by intraoperative findings of soft tissue necrosis and
infection. Only those with confirmed intraoperative diagnosis
were included in the study. Among those diagnosed patients
14 patients were diagnosed on admission by clinical
presentation while rests of 10 patients' diagnoses were
delayed until septic features were developed because of their
atypical initial presentations.
There was no delay in treatments for clinically apparent
necrotizing fasciitis whose first surgical debridement were
done in the same day in few hours of admission. Delay in
offering initial debridement for certain cases were only
because delay in diagnosis due to atypical presentations.
Subsequent wound debridements were done without any
delay depending on patients' clinical condition and wound
status.
Out of them 17 were males and 7 were females. Mean age was
67.2 [range: 38-85] years. Diabetes mellitus was a
comorbidity in 67% of patients. Commonest affected site
was the lower limbs which was 21 out of 24. Other 3 patients
had disease involvement in their upper limbs. Among those
21 patients 15 patents had minor skin breach. None of patients
had major blunt or penetrating trauma or any surgical
procedures in that affected limb in the recent past. Among
those 21 patients 62% had history of muddy water contact.
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Figure 1. AP view of right foot showing soft tissue gas
[indicated by arrow]
All the patients had WBC more than 15,000 where as 58% of
patients had WBC more than 25,000. CRP was more than 150
in 83% patients.
Among 14 patients who were clinically diagnosed to have
necrotizing fasciitis on admission 7 patients had soft tissue
gas in their plain x-rays. Among patients whose diagnosis got
delayed 6 out of 10 patients had soft tissue gas in their plain xray films. Among all, 54% of patients' plain x-ray films were
positive for soft tissue gas [Figure 1].
Mortality in our study was 42% [n=10]. Among 14 patients
who were diagnosed on admission, 3 patients died. Among 10
patients whose diagnoses got delayed, 7 patients died.

It appears from the data in this study, the disease is commoner
in males than females with the mean age 67.2 years. Similar
studies also reported that the majority of patients were male
and the mean age was between 50 to 60 years in those
studies[8]. In this study most commonly affected site was the
lower extremities probably due to most of patients in this
agricultural area were farmers with a history of muddy water
contact. A systemic review of similar studies which has done
previously also shows lower extremity is commoner than the
upper extremity in regard necrotizing fasciitis[2].
Out of 24 patients 14 patients had necrotizing fasciitis which
we could diagnosed clinically on admission. 10 patients had
necrotizing fasciitis which were difficult to differentiate from
cellulitis like soft tissue infection whose clinical diagnoses
were delayed until features of sepsis develop.

Majority of wound swab cultures were poly microbial.
Commonest organisms identified were Streptococcus
species, Staphylococcus aureus, Enterobacteriaceae,
Pseudomonas aeruginosa and Clostridium species.

Case fatality rate reported in the literature varies widely. A
systemic review shows it's up to 34%[8]. Mortality rate in our
study was 42% [n=10. Among 14 patients who were
diagnosed on admission, 3 patients died. Death rate was 21%.
Among 10 patients whose diagnoses got delayed, 7 patients
died. Death rate was 70%. Mortality rate in patients who were
diagnosed on admission is significantly low compared to the
patients whose diagnosis was delayed [p<0.01].

Discussion
Necrotizing fasciitis is a rare but very destructive invasive
infection of skin, subcutaneous tissues and deep fascia[1]. It is
often polymicrobial[7]. Diabetes, Immunosuppression,
advanced age, Chronic systemic diseases [renal failure,
atherosclerosis, and hypertension] are considered as
predisposing factors[1]. Early diagnosis is lifesaving in
managing necrotizing fasciitis patients. Treatment includes
prompt surgical debridement, parenteral antibiotics and
nutritional support.

Plain x-rays are not routinely used with a diagnostic intention
in necrotising fasciitis. But presence of soft tissue gas in a
radiograph with clinical features suggestive of soft tissue
infection is highly suggestive for necrotizing fasciitis[9].
Although CT is much more sensitive than plain radiographs in
identifying soft tissue gas, it is not freely available, especially
in a level 2 hospital in Sri Lanka. Conversely plain
radiographs are freely available, less time consuming and
result in less radiation exposure. In several previous studies
with similar interest we identified presence of soft tissue gas
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in plain x-rays were ranging from 20% to 50%[5]. Percentage
of patients in our study who had soft tissue gas in the plain xrays [54%] was similar to the previous studies. Out of 10
patients whose diagnoses were delayed due to atypical
presentations, 6 patients' plain x-rays were positive for soft
tissue gas. Here in our study we did plain x-rays only after
clinical diagnosis of necrotizing fasciitis. But if we could have
done those x-rays as a diagnostic aid in those atypical cases,
we could have diagnosed and intervened early in a certain
number of patients.
Our study and similar previous studies show most of
necrotizing fasciitis patients have high WBC count which is
more than 15,000 and high CRP value which is more than
150[3]. As in other previous studies, our study also showed
accompanying diabetes in this infection at a higher
percentage.
In 9 cases the cause was monobacterial, with a predominance
of Pseudomonas aeruginosa in 5 cases, where as in 15 cases
cause was polybacterial with a predominance of Streptococcus, staphylococcus and enterobactericae. Similar results
were found in other studies also.[7]
With our study we recommend to use basic laboratory
investigations including high WBC count, high CRP value,
risk factors such as presence of diabetes, advanced age
together with presence of soft tissue gas in plain x-rays as a
diagnostic aid for atypical presentations of necrotizing
fasciitis. And it is possible to develop a cost effective
diagnostic score for resource poor settings, which need to be
validated in future studies for the early diagnosis of
necrotizing fasciitis in difficult cases.
Limitations
The study was conducted as a retrospective observational
study. We included here only the patients who were diagnosed
to have necrotizing fasciitis and analysed common findings
among them. But to analyse the results in a much more
objective way, a control group of people who has similar
presentation but not diagnosed to have necrotizing fasciitis is
needed. Additionally the sample size was small. Therefore
future studies with case control design are necessary to
confirm the findings and to formulate a score for early
diagnosis of necrotizing fasciitis in atypical presentations.
Conclusion
A high clinical suspicion of necrotizing fasciitis is needed in
an elderly patient presenting with soft tissue infection causing
swelling, pain and erythema, with comorbidity of diabetes.
High WBC, High CRP and presence of soft tissue gas in plain
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x-rays are highly suggestive for underline necrotizing
fasciitis. Combining all those findings together will aid in
early diagnosis and to formulate a better diagnostic score for
the diagnosis of necrotising fasciitis which need to be
validated in further studies. Early surgical debridement is the
mainstay of treatment.
All authors disclose no conflict of interest. The study was conducted
in accordance with the ethical standards of the relevant institutional
or national ethics committee and the Helsinki Declaration of 1975, as
revised in 2000.
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