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Case Report

A rare case of fully recovered necrotizing fasciitis
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Abstract: Necrotizing fasciitis (NF) is a severe soft tissue infection caused by bacterial fascia invasion and quick
spreading to the muscle and subcutaneous tissues. Treatments of NF should be conducted by extensive debride-
ment and antibiotic therapies. This report presented a 53-year-old woman with diabetes mellitus (DM) and hypo-
thyroid who was referred to our medical center with lower limb pain and significant swelling after mild trauma. The
patient was diagnosed with NF due to E. coli. She underwent surgical interventions for debridement and long-term
antibiotic therapy. The patient recovered successfully without complications or range of motion (ROM) restriction in
the hip and knee. It is recommended that immediate actions be taken in NF cases to preserve the remaining tissues

and provide better outcomes.
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Introduction

Necrotizing fasciitis (NF) is an uncommon but
severe soft-tissue infection. This condition is
caused by bacterial invasion of the fascia and
rapidly spreading to muscles, subcutaneous
fat, and overlying skin areas, typically resulting
in rapid mortality due to multi-organ failure [1].
NF is exceptionally deadly in 20-25% of patients
[2], and an early diagnosis is the cornerstone
of prompt therapy and a better outcome [3].
Diagnosis of NF could be challenging because
it may occur without a known causative factor
or portal of entry for bacteria. Based on data,
diagnosis of NF is made by clinical symptoms
and with the help of imaging evaluations that
could show gas presence in the tissues [4].
Early symptoms of NF are:

e Skin opening.

e Pain in the general area.

e Pain disproportionate to the injury.
e Flu-like symptoms.

e Dehydration.

e Combination of the above symptoms.

Advanced and critical symptoms include swell-
ing in the site of injury and color changes to
purple, developing significant, dark marks and
blistering with blackish fluid, necrotic wound
with a bluish, white, or dark, mottled, flaky
appearance, severe hypotension, developing
septic shock and loss of consciousness [4, 5].
On the other hand, the lack of specificity of the
symptoms at the time of presentation or admis-
sion and the rapid progression of septic shock
and multi-organ failure (MOF) make it typically
exceedingly difficult to make a prompt clinical
diagnosis [6].

NF patients frequently present with systemic
infection symptoms. As in the present case
report, NF must be regarded as a potential
issue when screening patients with symptoms
[2]. NF is classified into four types: Type |
includes 70-80% of cases with polymicrobial or
synergistic causes. The responsible microor-
ganisms include Bowel flora-derived, mixed
anaerobes and aerobes, E. coli, Pseudomonas
spp., and Bacteroides spp. Type Il has 20-30%
of cases and is often monomicrobial. The
responsible microorganisms include skin- or
throat-derived bacteria, Group A B-haemolytic
streptococcus (GAS), and occasionally strepto-
coccus aureus. Type lll is common in Asia and is
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Figure 1. Initial examination of the patients, showing massive limb swelling.

mainly caused by gram-negative bacteria and
marine-related organisms such as Vibrio spp.,
Pasteurella multocida, Haemophilus influenza,
Klebsiella spp. and Aeromonas spp. Type IV is
caused by Fungi, including Candidia spp. and
Zygomycetes, in immunocompromised patients
[5, 7].

The only treatment option for NF is surgical
debridement of the necrotic tissues and broad-
spectrum antibiotic therapy [8, 9]. The mortali-
ty rate of NF ranges from 11-22% in different
studies that could reach 16-33% when associ-
ated with streptococcal toxic shock syndrome
[10].

This study presented a rare case of fully recov-
ered NF in the left lower extremity. This case
recovered successfully without complications
or range of motion (ROM) restriction in the hip
and knee.

Case presentation

A 53-year-old woman with diabetes mellitus
(DM) and hypothyroidism presented with dys-
pnea and agitation to the emergency ward. This
patient had a traumatic accident to the left
lower limb two months before admission. After
further evaluations, she was discharged from
the hospital after further assessment and with-
out any interventions. Afterward, the patient
suffered from gradual swelling in the left lower
limb (LLL), and she returned to the hospital with
limb swelling. She was recommended to under-
g0 magnetic resonance imaging (MRI) for lower
limb imaging, but she did not attend the imag-
ing center due to the COVID-19 pandemic. One
month after the traumatic accident, the swell-
ing worsened following a falling accident. She
underwent MRI imaging of the limb, and during

the imaging procedure, she
developed respiratory distress
and agitation.

She was referred to the em-
ergency ward of our medical
center with these complica-
tions. An internal medicine
specialist did an initial visit.
Massive swelling of the left
femur was observed during
the initial orthopedic visit. Ph-
ysical examinations showed a
13/15 Glasgow Coma Scale
(GCS), 0, saturation of 92%, and body tempe-
rature of 38 degrees. In the general examina-
tion, massive swelling of the left femur was
accompanied by erythema, warmness, fluctua-
tion, cryptation, and tenderness. The range of
motion (ROM) of the left knee and hip was lim-
ited (Figure 1). Primary laboratory data are
summarized in Table 1.

Ultrasound examination showed a gas collec-
tion in the anterior compartment of the left
femur. The X-ray of the left femur demonstrates
gas accumulation at this site (Figure 2).

The diagnosis of NF was ascertained because
the patient had the following symptoms: pain
disproportionate to the injury, flu-like symp-
toms, swelling in the site of injury, and the pres-
ence of gas in the mentioned site, according to
imaging evaluations.

Treatment

Two hours after the first orthopedic visit, the
patient was transferred to the operation room
(OR), and the anterior and lateral compart-
ments of the left femur opened with one inci-
sion. The gas was expelled rapidly with a foul
odor. Purulent discharge was seen and sent for
culture. Irrigation and debridement were done
with normal saline serum. The wound was
opened, and the dressing was done.

Outcome and follow-up

After the first surgery, the general conditions of
the patient improved. Incision and drainage (I
and D) were done several times, and necrotic
tissues were removed from the site of infection
(Figure 3A). A defect was seen in the anterior of
the left femur that required a flap for closing.
The result of the tissue culture test was E. coli.
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Table 1. Results of the primary laboratory tests

Variable

Result

White blood cell (WBC)
Hemoglobin (Hb)
Platelet

Eruthrocyte sedimentation rate (ESR)

C-reactive protein (CRP)
Prothrombin Time (PT)
partial thromboplastin time (PTT)

International Normalized Ratio (INR)

Blood sugar (BS)

Na

K

Blood urea nitrogen (BUN)
Creatinin (Cr)

15000 cells per cubic millimeter (cmm) with NEUT dominant

8.5 g/dl
275000 mL
132 millimeters per hour
96 mg/L
175

22

1.5

400 mg/dL
135 mEq/L
4.5 mEq/L
43 mg/dL
2.03 mg/dL

Figure 3. A. Necrotic tissue was removed with a skin defect, B. After several
times of incision and drainage, the wound was cleaned.

Based on the antibiogram and consultation
with infectious disease specialists, treatments
with vancomycin and meropenem were initi-

ated. When the wound was

3B), the wound was closed without any flap

sue. Indeed, the

cleaned (Figure

after two rounds of surgeries
(Figure 4).

After treatments with several |
and D surgeries and long-term
intravenous antibiotic therapy,
the patient recovered without
skin flaps, and the entire hip
and knee ROM was preserved.
She was discharged in good
general condition. The patient
was visited three months after
discharge. She had no com-
plaints, and the lower limb
physical examinations were
normal. No pathologic find-
ings were observed. It should
be noted that informed con-
sent on disclosing the data
was taken from the patient.

Discussion

Origin of soft tissue infection

In most cases, microorgan-
isms that cause NF infection
gain access to the fascia
through a break in the skin
(generally due to trauma), cre-
ating a continuous interface

between the surface and the subcutaneous tis-

etiology of NF has been linked

to a variety of traumas, including varicella skin
lesions [11], surgery, blunt or penetrating trau-
ma, colonic perforation [12], tattoos [13], nee-
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Figure 4. First round (A) and final wound closure (B).

dle stick injuries [14, 15], intestinal hernia [13],
insect bites [16], burns, stingray injuries, too-
thpick injuries, childbirth [17], and/or rectal
mucosal injuries associated with temperature
measurements [18]. NF can also develop after
trauma and can occur without evidence of skin
damage (e.g., bruises) or trauma, particularly in
pre-existing conditions [19], such as diabetes
mellitus [20], older age [21], rheumatoid arthri-
tis [22, 23] alcoholic liver cirrhosis, peripheral
vascular disease, chronic renal failure [19],
malignancy [24], liver disease [25], malnutri-
tion and/or myelotoxic chemotherapy. In situa-
tions like these, it was hypothesized that the
bacteria responsible for the NF infection would
first colonize an extracutaneous part of the
body, then transit through the blood to a loca-
tion of dermal inflammation (such as a contu-
sion or hematoma), and finally cause the NF
infection.

To find the infection’s most likely source, it is
critical to inspect the body (including inner
organs) without focusing only on soft tissues.
Indeed, imagine that trauma caused by human
activity is the main reason for the iliness (e.g.,
vehicle accidents, physical assaults, etc.). This
means that the person or entity being sued
may be held legally responsible for the dece-
dent’s NF-related mortality (e.g., manslaughter
or accidental death). Even with a thorough
search, a pathologist should be mindful that it
would not always be possible to locate the
infection’s origin using solid forensic evidence.

The microorganisms causing the infection

As widely reported in the literature, NF can be
classified into different types based on the
ante-and/or postmortem cultures (Table 1) [6].
The autopsy should be done immediately af-
ter the exitus to prevent the invasion of tissues

by saprophytic bacterial flora.
The forensic pathologist sh-
ould review any clinical micro-
biology data and collect peri-
pheral blood and necrotizing
tissues during the autopsy to
properly identify the microor-
ganism(s) involved. Identifying
the microorganisms involved
in the necrosis can be crucial
for determining the prognosis
of the disease and evaluating
the correctness of the medi-
cal interventions (e.g., antibiotic therapy, and
surgical debridement). Type Il NFs show a ra-
pid clinical development to septic shock and
death despite any medical/surgical treatment
or intensive support, especially when group A
B-hemolytic streptococcus (GAS) is present. In
some other articles, two different types of NF
have been described. Type 1 is usually caused
by multiple organisms (70-90%, streptococcal
species, staphylococcal species, enterococcal
species, Enterobacteriaceae, Bacteroides spe-
cies), and type 2 typically involves group A
streptococci (10%) [8-10]. Some researchers
have included a type 3 that includes uncom-
mon methicillin-resistant Staphylococcus au-
reus or Vibrio species as the causal agents.
Some patients with GAS showed a fulminant
development to MOF and died from septic
shock with MOF in less than 12 hours [25].

Clinical evaluation and staging

NF is typically subdivided into three clinical
phases: a) During the first 24 hours (i.e., the
early phase, development of the infection to
NF), pain out of scale to the injury or skin in-
fection is typically noted. Possible supplemen-
tary findings include erythema and/or hyperpig-
mentation of the skin. b) During the subse-
quent 2-4 days (i.e., the intermediate phase),
clinical toxicity symptoms such as vomiting, diz-
ziness, weakness, nausea, fever, disorienta-
tion, diarrhea, malaise, and dehydration may
manifest. The painful area exhibits “hard signs”
of NF, including edema, purplish rash, or blis-
ters with “dish-wash” hemorrhagic or purulent
fluid, gas buildup under the skin and local
emphysema. The discomfort increases and is
out of proportion to the skin lesions. c¢) After
4-6 days, septic shock and numerous organ
dysfunction syndromes (late phase) manifest,
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followed by hypotension, tachycardia, cardiac
shock, an increase in white blood cell count,
weakness, acidosis, mental status abnormali-
ties, and coagulopathy [3].

According to a typical clinical course, inflexible
signs and symptoms of NF should appear many
days before multi-organ failure, raising the pos-
sibility of NF. However, the infection spreads
fast and systemically in the acute and fulmi-
nant types, with early indications of severe sep-
tic shock. In each of the seven instances that
were discussed, NF manifested as a fulminant
course with harsh characteristics that only
appeared in septic shock, followed by a swift
death that occurred from sepsis within 24
hours. Therefore, while clinically staging NF in
death cases of NF in an ex-post situation, the
forensic pathologist must exercise extreme
caution. Radiological imaging can help in NF
evaluation even though it is a clinical diagnosis,
especially concerning the development of con-
sequences and the evolution of the disease [3].
Ultrasound, which shows fascial thickening and
fluid accumulation, is most useful in pediatric
patients [26, 27].

Plain radiographs are only marginally useful
since soft tissue thickening and opacity are
symptoms that can resemble cellulitis. Addi-
tionally, soft tissue gas, regarded as a diag-
nostic feature, is infrequently seen [26]. Even
though they are intermittent, soft tissue air
and fluid in the deep fascia can be easily
detected using computed tomography (CT) [27,
28]. Additionally, CT can detect fascial thick-
ness and enhancement, lymphadenopathy,
and serious consequences such as vascular
rupture [26]. Magnetic resonance imaging
(MRI) is particularly suitable for diagnosing NF
due to its high soft-tissue contrast. Indeed,
high signal strength in the fluid-sensitive seg-
ments in the deep fascia, particularly the deep
intermuscular fascia, is an observable diagnos-
tic feature [27, 29].

The treatment of NF is based on prompt surgi-
cal debridement of the affected tissue and
wide-spectrum antibiotic use [26]. As describ-
ed above, the use of antibiotics depends on the
type of responsible microorganisms. Ampicillin
or ampicillin-sulbactam combined with metro-
nidazole or clindamycin for anaerobic coverage
is the most effective [25, 26].

LRINEC's potential for clinical staging and
early detection of NF

Several scoring systems based on a combina-
tion of clinical data and blood tests have been
presented to anticipate the clinical diagnosis
of NF. The Laboratory Risk Indicator for Ne-
crotizing Fasciitis (LRINEC) score, which has
recently been updated to the modified LRINEC
and now includes considering clinical charac-
teristics, is the one that is utilized the most.

The LRINEC is a dependable scoring system
that uses data from six commonly ordered lab-
oratory tests, including total white cell count
per cubic millimeter, hemoglobin, glucose, C-
reactive protein, creatinine, and sodium. It is
utilized to differentiate NF from other severe
soft tissue infections at an early stage [30].
Different cut-offs were used to stratify the
patients into risk categories for NF. These cut-
offs corresponded to a different probability of
developing NF and several statistical metrics
such as specificity, sensitivity, negative and
positive predictive values, and likelihood ratios.
The accuracy of the LRINEC in making NF diag-
nostic forecasts has been subjected to exten-
sive research and analysis in published works.
There are also cases of people diagnosed with
NF even though they had a standard LRINEC
score [31]. When patients undergo surgery
within 12 hours of the onset of symptoms, the
mortality rate is approximately 6%; however, it
can reach up to 30% after 24 hours [11].

Conclusion

Treatments of vast NF should be conducted as
soon as possible with invasive surgical debri-
dement and antibiotic therapies based on cul-
tures. This report highlights the importance of
immediate surgical interventions to preserve
the patient’s tissues and full ROM.
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