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Patterns and diagnostic criteria of necrotizing fasciitis
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ABSTRACT

Although the condition is not common, if the diagnosis of necrotizing fasciitis was established late, many life-
threatening complications might develop as sepsis and septic shock, which might lead to multiorgan damage. In the
present literature review, we aim to discuss the classification and clinical patterns of necrotizing fasciitis, in addition
to the diagnostic criteria and modalities that were reported among studies in the literature to evaluate such cases. Two
main types of necrotizing fascitis were reported in the literature, including the poly and monomicrobial types,
however, the diagnostic criteria for each are usually similar. Establishing an early diagnosis is essential to achieve
better management and reduce the potential development of complications and death. The clinical patterns are the
cornerstone for establishing the diagnosis, however, laboratory investigations might also be used as valid approaches
to confirm the diagnosis. Many laboratory models have been proposed to establish the diagnosis of necrotizing
fasciitis with variable sensitivities and specificities, and the laboratory risk indicator for necrotizing fasciitis
(LRINEC) remains the commonest most efficacious modality. A tissue biopsy can also be used within the clinical
settings for indicating the infection, however, it should not hinder the intended surgical interventions. Studies also
show that magnetic resonance imaging can adequately detect liquefactive necrosis and is reported with a higher
sensitivity than computed tomography. Although the condition is not very common, it might lead to severe
consequences, and therefore, early extensive treatment and interventional approaches are encouraged.
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INTRODUCTION

Over the years, necrotizing fascitis has been given many
names as phagedenic gangrenosum, phagedena, non-
clostridial gas gangrene, and synergistic, progressive
bacterial gangrene.® It was first reported in the United

States by Joseph Jones with an approximate death rate of
50%.2 Later on, in 1883, the first pathological remarks of
the disease affecting external genitalia and perineum were
published by Fournier.® In 1924, hemolytic streptococci
were identified as causes of the condition.* The term
necrotizing fascitis was first reported by Wilson, which
identified the disease as severe infection and
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inflammation occurring mainly to the deep fascia
surrounding the muscular tissues.®> Many etiologies have
been proposed for the condition, including surgical
incisions, traumas, insect bites, contusions, abrasions, and
others.>” Although the condition is not common, if the
diagnosis was established late, many life-threatening
complications might develop as sepsis and septic shock,
which might lead to multiorgan damage.1° In the present
literature review, we aim to discuss the classification and
clinical patterns of necrotizing fasciitis, in addition to the
diagnostic criteria and modalities that were reported
among studies in literature to evaluate such cases.

We performed an extensive literature search of the
Medline, Cochrane, and Embase databases on 18" June
2021 using the medical subject headings (MeSH) or a
combination of all possible related terms. This was
followed by the manual search for papers in Google
scholar and the reference lists of the initially included
papers.!*1? Papers discussing the classification and
clinical patterns of necrotizing fasciitis were screened for
relevant information. We did not pose any limits on date,
language, age of participants, or publication type.

DISCUSSION
Classification and clinical patterns

Necrotizing fasciitis is generally known as a serious
infection that usually affects the soft tissue, which can
subsequently induce serious damage to the fascia of the
underlying muscles and the subcutaneous fat. Among the
different studies in the literature, many classification
modalities were proposed, however, among the various
modalities, two classifications of necrotizing fasciitis are
generally used within the clinical settings.'® Based on the
detected bacteria within the infected region, the two main
types and classifications of necrotizing fascitis have been
proposed.*®* In type | necrotizing fasciitis, the disease is
usually called polymicrobial due to the variously detected
microbiological organisms during diagnosis. Clinical and
laboratory investigations indicated that both anaerobic
and aerobic bacterial pathogens are commonly identified
in this type of necrotizing fasciitis. Similar to the clinical
observations with gas gangrene, this type of infection has
also been noticed to cause gaseous-like infiltration and
pathology of the infected tissue.!>'® Besides, type |
accounts for the most common forms of necrotizing
fascitis and usually affects patients that are old and with
chronic disorders. On the other hand, type Il necrotizing
fasciitis, also known as monomicrobial, is when the
infection occurs with a single organism which is usually
methicillin-resistant Staphylococcus aureus or Gram-
positive organisms such as group A Streptococcus. This
type has been reported to occur with a toxic shock
syndrome that is attributable to the endotoxins released
from the causative bacteria.’>'” No age groups or risk
factors have been linked with the development of type II,
unlike type 1.167 Klebsiella, Pseudomonas, Clostridium,
Vibrio vulnificus, and Aeromonas are rarely observed to

cause necrotizing fascitis, however, when the infection by
these organisms occurs, the case is usually severe and
requires dedicated medical approaches to manage.
Besides, previous studies have suggested that infection
with these types of bacteria should be classified as a third
type of necrotizing fascitis, however, the evidence is still
not sufficient.'®!® Ludwig angina was also reported as
another form of necrotizing fascitis that results from
infection to the submandibular region. Lemierresyndrome
was also reported to affect the internal jugular vein
causing septic thrombophlebitis as a result of a
predisposing oropharyngeal infection. Fournier gangrene
was also reported as an infection to the gastrointestinal
tract and urethra that might also discharge to the perineal
area and is usually associated with gas infiltration.1"1°

Within the clinical settings, patients with necrotizing
fascitis might present with local superficial edema and
erythema,?® which is usually similar to the manifestations
of cellulitis, and therefore, the early differential diagnosis
should be conducted to achieve better management.
Organ damage, limb loss, and increased risk of mortality
might be present in cases where the diagnosis and
management of necrotizing fasciitis were delayed.62
Tissue necrosis that is preceded by the presence of
hemodynamic instability associated with severe pain and
tenderness might be the main manifestations that can be
used clinically to differentiate necrotizing fasciitis from
cellulitis.® Elevated levels of aspartate aminotransferase
and creatine kinase are also suggestive of the presence of
a deep tissue injury.?> However, it should be noted that
the differentiation between cellulitis and necrotizing
fasciitis is still difficult within a clinical setting.® It was
previously suggested that using anti-inflammatory drugs
and analgesics can help with establishing a proper
diagnosis, as the pain that is associated with necrotizing
fasciitis usually persists even after the administration of
these modalities. However, conditions impairing a
patient’s sensations as diabetic neuropathy should be
considered because these might lower the pain threshold
of the condition.’®®2® The site of the infection is also
essential in the determination of the prognosis and
severity of the case. For instance, infections occurring to
the head and neck usually develop into mediastinitis due
to polymicrobial affection.?*-?> It should also be noted that
the early clinical presentation might be mild or
asymptomatic, as patients might only suffer from local
inflammation or skin irritation.’>® Pain, tenderness,
edema, erythema, and fever are the commonest clinical
patterns that are usually observed among patients with
necrotizing fasciitis, irrespective of the severity or type of
the infection. However, in type Il, the clinical patterns
might not develop within the early stages following the
infection and might last for long periods when the
prognosis becomes a poor and deep invasion of the
infections  occurs.1#151926 [ actic  acidosis  and
hemodynamic instability that is associated with septic
shock or sepsis might also be a manifestation in patients
with multiple chronic conditions and are infected with
virulent organisms, which might lead to severe disease
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and multiorgan damage.l” Moreover, subcutaneous
crepitus can be detected in some patients that are affected
by gas-producing bacterial pathogens. Blisters, bullae,
and other skin lesions are usually observed when the
prognosis is poor and the infection is severe. However, it
should be noted that the sensitivity of these events is not
high, although they can be used to differentiate
necrotizing fascitis from cellulitis. Therefore, the
attending physicians should have a high index of
suspicion to initiate the diagnosis of the condition, as
many of these unspecific symptoms might even not
develop in many cases.’3151922%  Although many
classifications and etiologies for necrotizing fasciitis have
been proposed, the overall diagnostic criteria are similar
among them.?6:21

DIAGNOSIS

The primary diagnosis of necrotizing fasciitis is clinical
while other radiological and laboratory tests can be used
to confirm the diagnosis. A comprehensive metabolic
assessment, complete blood picture, and coagulation
profiles are the main laboratory investigations that can be
used in these events. Additionally, therapeutic laboratory
assessments can also be done, as blood and tissue
cultures, to identify the causative organisms and the best
highly sensitive antibiotic therapy. When sepsis is
clinically established, assessment of the arterial blood
gases should be considered.® Hypoproteinemia,
hyponatremia, azotemia, hematuria, thrombocytopenia,
high levels of erythrocyte sedimentation rates and
creatine kinase, hyperbilirubinemia, hypoalbuminemia,
anemia, and metabolic acidosis can be observed in
patients with necrotizing fasciitis. Although metabolic
findings might constitute an essential part of diagnosing
the condition in the early stages, the reported findings are
usually massively detectable when sepsis develops. For
instance, hypocalcemia can only be detected in the early
stages when fat necrosis is present. To establish a proper
diagnosis of necrotizing fasciitis, regular follow-up by
laboratory investigations should be adequately conducted
to prevent any potential overlapping between the
condition and other infections. A previous investigation
by Wall et al developed a model for this purpose and
showed that estimated levels of serum Na<135 mmol/L,
and white blood cells (WBCs) >15,400 cells/uL might
have an estimated high sensitivity of 90% for diagnosing
necrotizing fasciitis.?” However, they also reported that
the tool is not highly predictive of the infection, as the
estimated positive predictive value and specificity were
only 26%, and 76%, respectively. Another model was
also developed for the diagnosis of necrotizing fasciitis
caused by group A Streptococci. The estimated sensitivity
and specificity for the tool when C-reactive protein (CRP)
is >18 mg/dL were 89% and 90%, respectively, and 58%,
and 95%, respectively, when the estimated creatine kinase
levels >600 U/L when used to differentiate necrotizing
fascitis from cellulitis.?® The laboratory risk indicator for
necrotizing fasciitis (LRINEC) was then proposed by
Wong et al to differentiate between necrotizing fasciitis

and other infections of the soft tissues, based on many
laboratory parameters, including WBCs count, serum Na,
hemoglobin, CRP, glucose, and creatinine levels (Figure
1).2° Assessment by the model was based on a scoring
system that ranged between 0 and 13, and a cutoff point
of 6 for diagnosing necrotizing fasciitis was estimated to
have negative and positive predictive values of 96%, and
92%, respectively. The authors also reported that the
probability of necrotizing fasciitis was >75% when the
total score was 8 or more, 50-75% when the score was 6-
7, and less than 50% when the score was 5 or less.

Parameter Range Score

Hb (g/dl) =135 0

White cells (10"9L) <15 0

Sodium (mmolL) <135 2
Creatinine (umolL) =141 2

Glucose =10 1

A

C-reactive protein =~ >150

#Score =5 = <30% risk (low); 6-7 = intermediate risk; =8 = >75% risk (high).

Figure 1: The laboratory risk indicator for necrotizing
fasciitis (LRINEC) scoring system.?

Radiological assessments can be used for potential gas
detection in the affected regions. However, the modality
is not very sensitive in such cases as gas detection might
require the development of tissue necrosis and the
development of late-stage disease. Rather than plan
radiographic modalities, computed tomography (CT) was
proposed as a more efficacious modality. Fascial
thickening in the affected regions, in addition to stranding
with enhanced attenuation of the subcutaneous tissue, is
the main characteristic that can be detected in up to 80%
of the cases with necrotizing fasciitis.®° CT images might
present the presence of gas in between the tissues or the
pathology might be present as tracking the corresponding
fascia.®® Besides, these modalities can also be used for
confirming the clinical patterns and boundaries of the
infection, as previously noticed when detecting edema.
However, previous estimates show that CT imaging is not
very sensitive as many previous cases with necrotizing
fasciitis were adequately diagnosed with clinical and
laboratory investigations while the imaging results did not
show any pathological markings.®* On the other hand,
studies have demonstrated that the sensitivity with
magnetic resonance imaging (MRI) modalities might
constitute up to 100% when being used for the diagnosis
of necrotizing fasciitis.3* Using T2-weighted imaging
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features, the pathology of necrotizing fasciitis might be
present as increased focal intensities, referring to
increased accumulation of abnormal fluids within the
affected fascia, which indicates the presence of
inflammatory edema and severe liquefactive tissue
necrosis. Using T1-weighted imaging features, the
pathology is usually present as an area of variable
intensities within the thick affected fascia.® It should be
noted that MRI should not be used when the case is
severe and the patient is hemodynamically unstable, and
in such cases, surgical debridement should be approached
instead. Tissue biopsy is another modality that can be
used for confirming the diagnosis of necrotizing fasciitis.
Finger test and frozen-section biopsies are previously
validated modalities for such purposes. These modalities
can significantly fasten the diagnosis process and
decrease the period from diagnosis to onset of symptoms.
However, clinical data indicate that the process is usually
complex and requires a high level of experience, and
therefore, it might not be always available, although it has
been associated with reduced death rates due to early
diagnosis.®  Although frozen-section biopsies are
recommended to indicate necrotizing fasciitis in severe
cases  with  hemodynamic instability,  surgical
interventions should not be delayed in such cases to
enhance the prognosis.

CONCLUSION

In the present literature review, we have discussed the
classification and clinical patterns of necrotizing fasciitis,
in addition to the diagnostic criteria and modalities that
were reported among studies in the literature to evaluate
such cases. Two main types of necrotizing fascitis were
reported in the literature, including the poly and
monomicrobial types, however, the diagnostic criteria for
each are usually similar. Establishing an early diagnosis is
essential to achieve better management and reduce the
potential development of complications and death. The
clinical patterns are the cornerstone for establishing the
diagnosis, however, laboratory investigations might also
be used as valid approaches to confirm the diagnosis.
Although the condition is not very common, it might lead
to severe consequences, and therefore, early extensive
treatment and interventional approaches are encouraged.
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