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Necrotizing fasciitis caused by TSST-1 producing penicillin-
sensitive Staphylococcus aureus—a case report

Lars H Omland?, Seren W Rasmussen’, Jesper Hvolris! and Alice Friis-Moller?

Departments of Orthopaedic Surgery, 'Bispebjerg Hospital, 2Clinical Microbiology, 445, Hvidovre Hospital, Denmark

Correspondence LHO: omland@dadinet.dk
Submitted 06-03-20. Accepted 06-09-01

A 67-year-old woman was transferred to our
Department of Orthopedic Surgery with the diag-
nosis suspected necrotizing fasciitis (NF). 3 days
before hospitalization, she had developed infection
in a small ulcer on her left wrist. For many years she
had had steroid treatment for rheumatoid arthritis;
she had arthrosis in both knees and arthroplasties
of both hips. She was not suffering from diabetes
mellitus, but had a well-regulated high blood pres-
sure and intermittent angina pectoris.

On admission, she was febrile (39.6°C), normo-
tensive (BP 120/60), slightly tachycardic (103), and
confused. Her left leg was red and swollen below
the knee (anterior) and far up the femur (posterior).
Dorsum pedis was swollen with fluid under subcu-
tis. There was crepitation of the skin and secretion
of pus from two small ulcers.

The patient was transferred directly to the oper-
ating room. Incisions were made lateral and medial
on crus. Subcutis, fascia, and muscles were totally
necrotic. An exarticulation at knee level in vital
tissue was performed. 5 sterile biopsies were taken
for microbiological examination. The operating
field was “washed” with saline containing genta-
mycin. Empirical intravenous antimicrobial treat-
ment was started with high-dose penicillin (5 mil-
lion IU x 4), metronidazole (0.5 g x 3) and genta-
mycin (240 mg x 1). Later the same day, intrave-
nous clindamycin (600 mg x 3) and ciprofloxacin
(400 mg x 2) were added.

The patient was reoperated 8 h after the first
operation, with no signs of new necrosis. Because
of emerging redness of the right heel, which was
incised exploratively without signs of necrotizing
fasciitis, the patient was transferred to another hos-
pital for hyperbaric oxygen treatment. After four
days, she had stabilized and was returned to our
orthopedic ward. Clinically, the patient was well
for 2 weeks. She then deteriorated without any

proven infection and died on day 54 after the toxic
shock.

4 sets of blood cultures taken on the day of admis-
sion were negative, but all tissue cultures grew S.
aureus in pure cultures. The isolates were identical
to the isolates derived from the wrist ulcer three
days before hospitalization. The S. aureus isolated,
Gram-positive cocci in clusters, catalase-, coagu-
lase- and Staphaurex-positive, was sensitive to all
betalactam antibiotics including penicillin and also
macrolides, clindamycin and gentamycin. Penicil-
lin sensitivity was confirmed by cloverleaf method
(Kjellander and Myrbich 1964). The isolate was
identified as being MecA-negative by PCR and the
staphylococcal protein A (SPA) typed as T 1082
by PCR and sequencing. It tested positive for toxic
shock syndrome toxin (TSST-1) both by PCR and
by a rapid method for toxin F detection (AdvanDx)
which is a novel panel of signal amplified, sand-
wich hybridization assays.

Discussion

Necrotizing fasciitis (NF) is a rare and severe soft
tissue infection. It is characterized by rapidly pro-
gressing fascial necrosis. Beta-hemolytic Strep-
tococcus of Lancefield group A (GAS) remains
the most common agent in monomicrobial infec-
tion (Seal 2001), but NF is often a polymicrobial
infection (Saliba et al. 2003). Besides GAS, many
other bacteria can cause NF as a monomicrobial
infection, including Vibrio species (Seal 2001). S.
aureus has been implicated as the sole pathogen in
only a few case reports (Regev et al. 1998, Saliba et
al. 2003, Lee et al. 2005). In one article, 7 patients
out of 21 with NF were associated with S. aureus
infection (Zahar et al. 2005), but no information
was given on where the bacteria were isolated
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from, and whether the infections were mono- or
polymicrobial.

Staphylococcal toxic shock syndrome (STSS) is
a potentially lethal multisystem syndrome charac-
terized by fever, rash, desquamation during conva-
lescence, shock, and multiple organ failure. Two
forms of STSS exist, menstrual and non-menstrual
(Alouf and Muller-Alouf 2003, Jamart et al. 2005).
Almost 100% of cases of menstrual STSS are
caused by the superantigen exotoxin, TSS toxin-
1 (TSST-1), whereas non-menstrual staphylococ-
cal TSS is caused by TSST-1 in 50% of cases and
staphylococcal enterotoxin B or C in the remaining
50% of cases (Schlievert 1986).

There is no diagnostic test for TSS. In 1994,
Ejlertsen et al. investigated 436 S. aureus bactere-
mia strains, isolated from 1959 through 1990, for
TSST-1 production by means of a latex agglutina-
tion kit (Oxoid). They found that already in 1959,
57% of S. aureus strains belonging to phage group
I and 25% of the non-typable strains produced
toxic shock toxin. The present isolate was non-typ-
able (NT). They found no correlation to clinical
parameters, and anti-TSST-1 antibodies could not
be investigated. TSST-1 is a superantigen, which
means that it is capable of stimulating as many as
20% of all T-cells. TSST-1 superantigen activity
has been associated with expansion of lymphocyte
populations bearing the VB2 chain, that bind the
antigen (Maclsaac et al. 2005). A broad definition
of toxic shock syndrome has been suggested based
on patient presentation and on the presence of S.
aureus producing TSST-1, enterotoxin B or entero-
toxin C (Schlievert 2005).

Immunosuppression is a predisposing factor for
NF (Tung-Yiu et al. 2000, Wong et al. 2004). Our
patient was immunosuppressed because of long-
term treatment with methyl prednisolone (10 mg
daily), but the dose-response relationship remains
unclear (Hashimoto et al. 2002). Clinicians should
be aware of toxic shock syndrome as a complicat-
ing factor in cases of NF, even when the isolate is
penicillin-sensitive.
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