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SUMMARY: Although necrotizing fasciitis (NF) is a rapidly progressive infection, recurrent NF is very rare.
Herein we report a rare case of recurrent NF due to Streptococcus pyogenes. A 12-year-old female with heredi-
tary sensory and autonomic neuropathy (HSAN) type IV presented with fever and swelling on her left knee.
NF was diagnosed and she was treated successfully. Two years later she was readmitted with NF of the right
knee and limb. Despite treatment, progressive tissue necrosis developed and proximal femur amputation was
performed. Eight months following the second attack she was readmitted with NF of her left knee and her
entire leg. Despite a wide surgical debridement and antibiotic treatment, the clinical status of the patient failed
to improve and she subsequently died. Although many conditions have been reported to be predisposing
factors for NF, this is the first report of an association between HSAN type IV and recurrent NF due to S.
pyogenes. We recommend antibiotic prophylaxis for patients with NF due to S. pyogenes, especially for those
with predisposing factors.

Necrotizing fasciitis (NF) is a rapidly progressive, deep-
seated bacterial infection of the subcutaneous soft tissue that
may involve any area of the body. It often follows a fulmi-
nant course and has a high mortality rate of 25–75% (1). There
are very few reports of recurrent NF in the literature.

Herein we report the case of a child with three Streptococ-
cus pyogenes-related NF attacks in a 3-year period.

 A 12-year-old girl with hereditary sensory and autonomic
neuropathy type IV (HSAN IV) first presented with a fever
of 39°C and swelling of her left knee 3 years ago. The swell-
ing on her left knee spread to her left thigh in 24 h and the
skin of the swollen area became dark and gangrenous. She
underwent major tissue debridement, and cultures from the
wound and surgically debrided tissue yielded S. pyogenes.
She was treated successfully with wide surgical debride-
ment and ampicillin/sulbactam plus clindamycin for 21 days,
after which time she was discharged without any sequelae.
Two years later she presented with fever and swelling and a
dark area of skin on her right knee. Her extremities were
cold and peripheral perfusion was poor. She had an axil-
lary temperature of 39°C, tachycardia, hypotension, and
tachypnea. Examination of her right thigh revealed exten-
sive swelling, induration, and edema, with darkened skin
and an area of gangrenous skin around her right knee (Fig.
1). Magnetic resonance imaging (MRI) of the right thigh
showed massive effusion within the muscles and the right
knee joint, increased muscle intensity, cortical loss in the
bones, especially the tibia, in the axial T2-weighted images,
and diplacement of the femoral and tibial epiphyses in the
sagittal T2-weighted images (Fig. 2). Blood, joint aspira-

tion fluid, and surgically debrided tissue cultures grew
S. pyogenes. NF was diagnosed on the basis of the clinical
and microbiological findings. Ampicillin/sulbactam plus
clindamycin were started in addition to multiple fresh fro-
zen plasma transfusions. Intravenous immunoglobulin (0.4
g/kg/day) was administered for 5 days for the adjunctive
treatment of sepsis. Subsequent to stabilization of her vital

Fig. 1.  Extensive swelling, induration, and edema with darkened and
gangrenous skin of the right thigh.

Fig. 2.  (A) Epiphysis appeared to be deplaced. Moreover tibia appeared
to be deplaced laterally on the sagittal T2-weighted image. (B) Mas-
sive effusion appearing within the muscles and within the knee joint,
increased intensity of the muscles on wide-spread loss in the cortex
in the bones, especially more prominent in the tibia were determined
on the axial T2-weighted image.
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signs, the patient underwent wide surgical debridement of
all necrotic tissue and extensive fasciotomy. Hyperbaric
oxygen therapy was initiated simultaneously. Proximal
femur amputation was carried out due to the progression of
tissue necrosis. Eight months after the second NF attack she
presented again with fever as well as swelling and erythema
of both of her knees and entire left leg. Her clinical picture
was similar to the previous attack, with toxic appearance,
poor peripheral perfusion, hypotension, and tachycardia.
Dopamine and dobutamine infusions were started after vol-
ume expansion. Ampicillin/sulbactam plus clindamycin were
initiated in addition to multiple transfusions of fresh frozen
plasma and intravenous immunoglobulin (0.4 g/kg/day) for
5 days. Debridement of all necrotic tissue was performed.
She developed severe respiratory failure on the first day of
treatment and was supported by mechanical ventilation.
S. pyogenes was isolated from both blood and surgically
debrided tissue culture. Despite wide surgical debridement
and antibiotic treatment, the clinical status of the patient
failed to improve and she died of septic shock.

Genomic fingerprinting of S. pyogenes isolated during
the last two episodes was performed using arbitrarily primed
polymerase chain reaction (AP-PCR). Total bacterial DNA
was extracted from isolates using the Qiagen mini kit. ERIC-
2 (5 -́AAGTAAGTGACTGGGGTGAGCG-3´) and the M13
universal primer (5 -́TTATGTAAAACGACGGCCAGT-3´)
were used for PCR amplification as described elsewhere (11–

13). PCR amplicons were analyzed by gel electrophoresis
in a 1% agarose gel containing ethidium bromide (0.5 μg/
ml) at 100 V/cm, detected by UV transillumination, and
photographed using a digital imaging system (Vilber-
Lourmat, Marne La Vallee, France). Although the isolate
from the first episode was not available for AP-PCR, it
was shown that the strains responsible for the last two NF
attacks were identical (Fig. 3).

NF rarely occurs in childhood. Indeed, the annual inci-
dence of NF has been reported as 0.08 cases per 100,000
children, with most of the lesions located on the trunk (2).
NF can be divided into two main categories depending on
the bacteriological agents involved. Thus, the NF in our
patient was consistent with type 2, which is caused by a
single agent, in this case group A streptococcus (GAS), and
usually involves the extremities and limbs. These lesions
can be complicated by septic shock, known as streptococcal
toxic shock syndrome, as occurred in our patient (3).

Recurrent NF is very rare. Only seven cases have been
reported in the PubMed database (4–10). In each of these
previously reported cases, the episodes of NF occurred years
apart, were attributed to different organisms, and the num-
ber of NF episodes was never more than two, whereas in the
present case we described three NF episodes due to the same
organism, S. pyogenes. This is therefore the first report of a
recurrent NF attack due to the same strain of S. pyogenes in
the English literature.

Many conditions including a history blunt trauma, vari-
cella infection, injected drug use, a penetrating injury such
as laceration, surgical procedures, childbirth, burns, and
perhaps usage of nonsteroidal anti-inflammatory drugs, have
been reported to be predisposing factors for NF (1). The
predisposing factors in the above-mentioned series of seven
recurrent NF patients included diabetes mellitus, arterio-
sclerosis, obesity, hypertension, prior irradiation therapy,
steroid therapy, C4 deficiency, and ObTape device placement
(4–10). The predisposing factor for NF in our case was HSAN

IV, an autosomal recessive disorder that is also known
as congenital insensitivity to pain with anhidrosis. The
profound loss of a pain sensation leads to injuries and self-
mutilation, thereby facilitating bacterial invasion of the skin
barrier and subsequent soft-tissue and skeletal infection.
HSAN IV was not described as a predisposing factor in any
of the previous cases (14).

Surgical exploration is the only way to confirm a sus-
pected diagnosis of NF. Prompt surgical exploration both
facilitates early debridement and allows material for sub-
sequent culture to be obtained (15). Imaging studies may
support the diagnosis, but they should not delay surgical
intervention. Emergent and broad-ranging surgical debride-
ment is critical and may need to be repeated immediately
and frequently as delays in surgery are commonly associ-
ated with increased mortality. Furthermore, antibiotic therapy
is ineffective in the absence of surgical debridement. In
patients with suspected group A streptococcal infection, the
antibiotic regimen should include intravenous penicillin and
clindamycin, whereas in patients with polymicrobial infec-
tions, a β-lactam/β-lactamase inhibitor combination, such
as ampicillin/sulbactam or piperacillin/tazobactam, should
be considered (1). Supportive therapy includes careful fluid
management, pain control, and management of multisystemic
organ failure.

The role of hyperbaric oxygen therapy is controversial,
although some authors have reported a reduction in mortal-
ity, morbidity, and the need for repeated debridement in
up to two-thirds of cases (16). Patients who survive may
require amputation, skin grafting, or reconstructive surgery.
Intravenous immunoglobulin can neutralize the “superantigen”
activity of bacterial exotoxins and have an opsonic effect
against the surface M protein of GAS as well as a general
anti-inflammatory effect (17). NF-related mortality ranges
from 25 to 75%, and amputation may be necessary for in-

Fig. 3.  Arbitrarily primed polymerase chain reaction (AP-PCR) analy-
sis with primer ERIC-2 and M13 universal primer of 5 isolates of
Streptococcus pyogenes during last 2 episodes. Lanes 1 to 5 were
clinical isolates of S. pyogenes. Lanes 2 to 5 corresponded to the
second attack, lane 1 corresponded to the first attack. Banding pat-
terns were considered to be identical on the basis of band numbers
and matching positions of all major bands. Small differences in major
band intensities or loss of faint bands were ignored.
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fection control in 22.5% of patients (1,18). It is well known
that continuous antibiotic prophylaxis is recommended for
patients who have suffered an acute rheumatic fever attack
due to group A streptococcal pharyngitis in order to prevent
recurrence (19). However, there is no data regarding the
prevention of recurrence in patients who have suffered a
previous GAS-related NF attack. In light of this, we propose
that continuous antibiotic prophylaxis should be considered
in patients with a previous NF attack due to S. pyogenes,
especially those with predisposing factors for the develop-
ment of NF.
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