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NECROTIZING FASCIITIS: ACT FAST AND ACT TOGETHER

FASCIITE NECROSANTE: AGIR VITE ET ENSEMBLE
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SUMMARY. Necrotizing fasciitis (NF) is a rare and potentially fatal infection of the soft tissues character-
ized by widespread fascial necrosis and rapid evolution. Diagnosis is often difficult and relies on a high
index of suspicion. The approach to this disease requires a timely diagnosis, early antibiotic therapy, ag-
gressive surgical debridement, and reconstructive procedures. All patients treated by the Plastic Surgery de-
partment with the diagnosis of NF between 2006-2019 were identified. A retrospective study was conducted
with the treatment of patients’ demographic and clinical data. Sixty patients with NF who underwent surgical
procedures by Plastic Surgery, such as debridement and reconstruction with grafts and flaps, were identified.
Up to a third of patients died from complications directly related to the disease. There was 40% complication
rate. The average hospital stay was 34.5 days. Plastic surgeons often collaborate in the management of these
patients and must recognize the clinical signs early. Early multidisciplinary collaboration is important. The
establishment of supportive measures, antibiotics and early surgical debridements are the key to the treatment
of this disease.
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RESUME. La fasciite nécrosante est une infection rare, potentiellement mortelle, des tissus mous caracté-
risée par une nécrose rapidement extensive. Le diagnostic est souvent difficile et est habituellement le fait
d’une forte suspicion. Sa prise en charge nécessite un diagnostic rapide, une antibiothérapie précoce, une
excision chirurgicale agressive avant la reconstruction. Nous avons les 60 cas hospitalisés dans notre unité
entre 2006 et 2019. Un tiers des patients sont décédés en relation avec la fasciite, le taux de complications
était de 40 %, la durée moyenne de séjour de 34,5 jours. Les chirurgiens plasticiens sont souvent impliqués
dans la prise en charge de ces patients et doivent étre a méme de poser rapidement le diagnostic. Une col-
laboration multidisciplinaire précoce est nécessaire, permettant l’association de mesures de réanimation,
d’antibiothérapie et de chirurgie.
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Introduction

Necrotizing fasciitis (NF) is a rare infection in-
volving the fascia and subcutaneous tissues, that can
progress to necrosis, leading to a systemic inflam-
matory response syndrome (SIRS), shock and
death.! The incidence of NF is 0.3-15/100,000.2
However, this is probably underestimated due to dif-
ficulty in diagnosis.** Clinical features include pur-
pura, subcutaneous bleeding, bullae, necrosis and
gangrene (Fig. 1). Initially, the overlying tissue can
appear unaffected. Development of anesthesia may
precede the appearance of skin necrosis and provide
a clue to the presence of NF.? The non-specificity of
symptoms at the time of presentation/admission to-
gether with the rapid development of septic shock
and multi-organ failure make a prompt clinical di-
agnosis usually very difficult.>* The predisposing
conditions are diabetes mellitus, liver cirrhosis, al-
coholism, hypertension, chronic renal insufficiency,
and malignancy.'*?

Fig. 1 - NF of the lower limb. Patient’s skin progressively more
erythematous, painful and swollen. We can see large hemorrhagic
bullae. Fluctuance and crepitus were present.

Necrotizing fasciitis most commonly involves
the extremities. Other presentations include necro-
tizing fasciitis of the perineum (Fournier gangrene)
and of the submandibular space (Ludwig angina).
An oropharyngeal infection leading to secondary
septic thrombophlebitis of the internal jugular vein
is termed Lemierre syndrome.’

Necrotizing fasciitis infection is generally cate-
gorized as type I (polymicrobial: aerobic and anaer-
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obic bacteria) and type II (monomicrobial: group
A betahemolytic Streptococcus and Staphylococcus
aureus).® Type I NF is the most common and is
more prevalent in older adults with chronic dis-
eases. On the other hand, Type II NF is not associ-
ated with a specific age group and some patients
do not have comorbidities or an obvious portal of
entry.>¢

Early clinical diagnosis is a major outcome de-
terminant. Delayed recognition is a key factor
when considering the high mortality, which re-
mains as high as 25% to 35%.” Unfortunately, dis-
tinction between cellulitis and NF is difficult as the
initial presentation of NF is often vague.!” The
Laboratory Risk Indicator for Necrotizing Fasciitis
(LRINEC) is a clinical tool first described by Wong
C et al.,® based on six common serum parameters
at the time of presentation (7able I), that can help
clinicians to screen for NF. An LRINEC score of
six or greater confers a higher probability of necro-
tising fasciitis.®

Plain radiography has not shown diagnostic ac-
curacy and is not recommended as a definitive im-
aging study for NF.>? Computed tomography (CT)
and MRI may show edema extending along the fas-
cial plane, although these findings may be absent
in early stages of NF.’

Empiric broad-spectrum antibiotics should be
given initially until culture and sensitivity results are
available.? It is recommended to start with van-
comycin or linezolid in combination with piperacillin-
tazobactam or ceftriaxone-metronidazole.'
Clindamycin should also be considered initially due
to its effect on toxins released by certain organisms,
including S. aureus and group A Streptococcus.>!’ Ad-
ditional measures include aggressive fluid resuscita-
tion and vasopressor support for septic shock.?

Table I - The Laboratory Risk Indicator for Necrotizing Fasciitis

Parameter Range Score
Hb (g/dl) 2185 0
11-13.5 1
&L 2
White cells (1079/L) <15 0
15-25 1
25 2
Sodium (mmol/L) <135 2
Creatinine (umol/L) >141 2
Glucose >10 1
C-reactive protein >150 4

Score <5 = <50% risk (low); 6-7 = intermediate risk; >8 =>75% risk (high)
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Surgery is the gold standard treatment when NF
is either suspected or diagnosed. Definitive diagno-
sis is made at surgery by demonstration of lack of
resistance of normally adherent fascia to blunt dis-
section. Surgical exploration and debridement of the
affected tissue should be performed promptly.'¢

The aim of this study is to describe clinical, lab-
oratory, microbiological features and outcomes of
necrotizing fasciitis.

Material and methods

We retrospectively reviewed all necrotizing fasci-
itis cases treated by Plastic Surgery from 2006 to
2019. A retrospective study was conducted and de-
mographic data, clinical features, site of infection,
type of comorbidities, microbiological, laboratory
findings and outcomes were analyzed.

Results

There were 45 males (75%) and 15 females (25%)
with a median age of 57 years. In the surviving group,
we identified 41 males (76%) and 13 females (24%).
In the non-surviving group, 4 males (66.7%) and 2 fe-
males (33.3%) were found. 7able II summarizes the
clinical features of patients. The most common co-
morbidity was diabetes mellitus (23%), followed by
immunosuppression (13%), alcoholism (10%) and
smoking (8%). Eleven patients had no comorbidities.

Table II - Clinical features of the 60 necrotizing fasciitis patients

Clinical features

Local swelling/erythema
Fever

Pain/tenderness

Bullous lesion
Tachycardia

Crepitus

Shock

Number of patients (%)
52 (87%)

44 (73%)

48 (80%)

11 (18%)

20 (33%)

5 (8%)

12 (20%)

Spontaneous abscess (30%) and trauma (15%)
were the most common causes identified. We were
not able to identify any obvious etiology in 30%.
Other causes included: septic arthritis, lipofilling,
cystitis and acute perforated diverticulitis.

Local swelling/erythema (87%), pain (80%) and
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fever (73%) were the most common clinical features
at presentation.

Perineum and limbs were the most affected re-
gions: perinium and scrotum in 32 cases (53%),
upper limb in 15 cases (25%) and lower limb in 10
cases (17%). The infection involved the trunk in two
cases (3%) and the head and neck in one case.

An initial blood count revealed leucocytosis (total
white cells count >12 x 103/L) in most of the pa-
tients (67.9%), leukopenia (total white cells count
<4 x 103/L) and normal leukocytes count were also
found in 1.8% and 30.3%, respectively. Haemoglo-
bin <11mg/dL was observed in 42.1%. Alterations
in serum sodium were found in 44.6% of the 60 pa-
tients, but acute renal failure was diagnosed in only
12.5% at presentation. CRP count was >150 mg/dL
in the vast majority of the patients (82.1%). Hyper-
glycemia (>180 mg/dL) was found in 12 cases.
LRINEC score >6 was found in 71.2% of the cases.

A single organism was identified in 27 patients
(45%), multiple pathogens were isolated in 29 pa-
tients (48.4%) and no organism was identified in 4
patients (6.6%). Group A Streptococcus was the
most common Gram-positive bacteria (14%), fol-
lowed by methicillin-resistant Staphylococcus au-
reus (MRSA) and methicillin-sensitive
Staphylococcus aureus (MSSA). Escherichia coli
was the most common Gram-negative bacteria and
was isolated in 9 patients.

Surgical debridement was performed in all pa-
tients. The initial debridement was performed
mostly by Urology (50%) and Plastic Surgery
(30%), followed by General Surgery (19%) and
Ophthalmology (<1%). Amputation was performed
in 7 patients (11.7%), six of whom were diabetic.
Additional procedures were performed in 33.3% of
the patients, the most common being colostomy
(n=11), followed by cystostomy (n=3), unilateral or-
chidectomy (n=2), ileostomy, tracheostomy and
colectomy. Reconstructive procedures were per-
formed in 53 patients, flaps in 65% and skin grafts
in 35%. Complications included wound dehiscence
(15%), septic shock (7%), pressure sore (5%), acute
kidney injury (5%) and partial flap necrosis (3%).
The mean hospitalization time was 34.5 days.

Of the 60 patients, 6 (10%) died and 54 (90%)
survived. Table 11 summarizes the differences be-



Table III - Summary of baseline characteristics by outcome

Survival
(n=54)

Death (n=6)

p-value

Demographics

Age (years)®

53.8

0,045%

Gender®

0,046*

Female

13

Male

41

Hospital days (days)

55.8

0.001*

Comorbidities

Diabetes mellitus

0.056

Immunosuppression

5
1
4

0.001*

Alcoholism

NN |©O

0.672

Smoking

3

0,245

# compared groups by Mann-Whitney U test
b compared groups by Yate’s continuity correction or Fisher’s test
* significant difference between survival and death

tween surviving and non-surviving patients. There
were differences in age, gender, hospital stay and
immunosuppression.

Discussion

Patients with necrotizing fasciitis usually present
with the triad of pain, swelling, and fever. Tender-
ness, erythema and fever are early signs.!? In our
study, local erythema, fever and pain were noted in
87%, 73% and 80%, respectively. The early stage
can present with minimal cutaneous manifestations,
making prompt diagnosis difficult. The most con-
sistent feature at presentation is pain out of propor-
tion to clinical findings.? Progressively skin
becomes more erythematous, painful, swollen and
necrotic.!® Large hemorrhagic bullae, skin necrosis,
fluctuance, crepitus and neurologic deficits are late
signs of necrotizing fasciitis. In our study, 18% had
bullae and 8% were noted with crepitus. An appar-
ent cellulitis that does not respond to appropriate
antibiotic therapy should raise suspicion of necro-
tizing fasciitis, especially in patients who have an
underlying disease.

FN may result from prior trauma and certain con-
ditions such as immunosuppression, diabetes melli-
tus, malignancy, drug abuse and chronic renal
disease.”* Diabetes mellitus is the most common
predisposing factor for necrotizing fasciitis and
longer hospitalization and higher mortality have
been reported. In our study, a higher mortality rate
was noted in diabetic patients.

In the USA and Europe, Group A Streptococcus
and S. aureus are the predominant pathogens, but in
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Asia the most common isolations are monomicrobial
Gram negative aerobic pathogens such as E. coli, A.
hydrophila and V. vulnificus. We found monomicro-
bial infections in 45% and polymicrobial infections
in 48.4%. Group A Streptococcus was the most com-
mon Gram-positive bacteria.

The laboratory risk indicator for necrotizing
fasciitis (LRINEC) is a score that can be used to sup-
plement clinical judgement. This scoring system
aims to differentiate soft tissue infection from NF.
Using a small cohort, this revealed a sensitivity of
90%, specificity of 95%, 92% positive predictive
value and 96% negative predictive value for detect-
ing early NF.!

Delayed recognition is a key factor when consid-
ering the high mortality. Clinical suspicion is still
superior to laboratory testing or the LRINEC score.
The best way to diagnose NF seems to be the ‘finger
test’. This involves infiltrating the suspect area with
local anaesthetic and making a 2-cm incision down
to the deep fascia. The test is positive if the index
finger dissects the subcutaneous tissue off the deep
fascia easily along the tissue plane. Other positive
macroscopic findings are: grey necrotic tissue; fas-
cial oedema; thrombosed vessels; thin, watery, foul-
smelling fluid, described as dishwater pus; and
non-contracting muscles.'? Urgent definitive surgical
debridement should follow.

Interdisciplinary collaboration is a vital prerequi-
site for successful treatment. Early surgical explo-
ration and broad-spectrum intravenous antibiotics
(covering Gram-positive, Gram-negative, and
anaerobic bacteria) play an important role in suc-
cessful treatment. The extent of debridement de-
pends on the physical findings during the operation
and not on the CT or MRI images.'** The excised
tissue should be sent for culture and histological ex-
amination. The necrotic tissue should be completely
removed and fully drained, and no dead space
should be allowed. Often, repeated debridements
are required. Wound closure is carefully planned be-
cause early closure carries the risk of residual in-
fection and poor healing.'** The plastic surgeon
should be involved not only after debridement is
complete to reconstruct the defects (Fig. 2), but
sometimes even in the acute stage to help with ap-
propriate debridement (Fig. 3).
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Fig. 2 - Patient with Fournier gangrene. A) After debridement by urology; B) 1 year after plasty with bilateral superomedial fasciocutaneous tight flap

Fig. 3 - Patient with NF. A) At presentation; B) After debridement by plastic surgery; C) 1 month after plasty with partial thickness skin graft

Hyperbaric oxygen therapy has also been rec-
ommended, however there is controversial evi-
dence. Hyperbaric oxygen therapy use should not
interfere with early and complete surgical exci-
sion.!%3

FN has a mortality rate of 25-35%."? Our mor-
tality rate was 10%. The lower rate in our study
is because it does not include patients that recov-
ered or died without surgery. Death usually oc-
curred as a result of septic shock and/or multiple
organ failure. The non-surviving group was older,
was immunosuppressed, and had shorter length of
hospital stay.
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Conclusion

Despite being a rare infection, this retrospective
study highlights that NF can be the cause of notable
morbidity and mortality, especially among immuno-
compromised persons. The rapid onset of cellulitis in
the context of soft tissue trauma should alert to the
possibility of this diagnosis. It is important to have a
high index of suspicion and increased awareness at
initial presentation. Early diagnosis and treatment
with adequate antibiotics and surgery are crucial for
patient survival. Early multidisciplinary collaboration
and acting fast has a major role in the outcome.
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