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Introduction

Staphylococcus aureus is found in the normal skin and
mucosa of approximately 30% of healthy populations and
is the most common pathogen in human disease associated
with bacteria.1,2 They are divided into methicillin-sensitive
S. aureus (MSSA) and methicillin-resistant S. aureus (MRSA).
The S. aureus strains carrying the Panton-Valentine Leuko-
cidin genes (SA-PVL) were initially believed to belong to the
MRSA group; however, recent reports showed they also
belonged to the MSSA group (MSSA-PVL).3 SA-PVL is com-
mon in skin and soft-tissue infections but rare in musculo-
skeletal infections, especially in spondylodiscitis.3,4 There
have been a few reports about the treatment and clinical
outcome of spondylodiscitis associatedwithMSSA-PVL.3,4 In
developing countries, where polymerase chain reaction
(PCR) is not routinely used in MSSA infection, misdiagnosis

of PVL-MSSA infection may cause widespread of this strain
andmay lead tomore severe cases of necrotizing pneumonia
or deep tissue abscess. We report a case suffering from
cervical spondylodiscitis and epidural abscess associated
with MSSA-PVL at our medical center.

Case Report

A 62-year-old female with a history of type II diabetes was
transferred to our hospital with a magnetic resonance imag-
ing (MRI) suspected of epidural empyema. Her medical
history was unremarkable except for type II diabetes; she
denied any procedure performed on the backof her neck. The
patient presented with pain in the left shoulder for a week.
The pain increased with time, radiating to the left arm, and
the patient had a slight fever. On clinical examination, the
patient had slight weakness in the left arm with ⅘ muscle
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Abstract Staphylococcus aureus is found in the normal skin and mucosa of approximately 30% of
healthy populations and is the most common pathogen in human disease associated
with bacteria. They are divided into methicillin-sensitive S. aureus (MSSA) and methicillin-
resistant S. aureus (MRSA). The S. aureus strains carrying the Panton-Valentine leukocidin
genes (SA-PVL) were initially believed to belong to the MRSA group; however, recent
reports showed they also belonged to the MSSA group (MSSA-PVL). SA-PVL is common in
skin and soft-tissue infections but rare in musculoskeletal infections, especially in
spondylodiscitis. We are reporting a case suffering from cervical spondylodiscitis and
epidural abscess associated with MSSA carrying the Panton-Valentine leukocidin genes.
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strength and urinary retention. Her cervical MRI showed an
epidural abscess on the C1 toT5 level (►Fig. 1). Because of the
poor general condition of the patient, we decided to perform
a C3 to T4 hemilaminectomy without fusion and the abscess
was drained out. Post operative cervical spine MRI showed
adequate decompression of the spinal cord (►Fig. 2). After
the surgery, the patient continued the antibiotic treatment
with meropenem 1g intravenous (IV) thrice a day (TID) and
linezolid 600mg IV twice a day (BID). After 7 days, the
culture result wasMSSAwith erythromycin and clindamycin
resistance; we decided to continue with the PCR test, and
based on the antibiogram, meropenem was stopped. We
continued IV linezolid 600mg BID for 2 weeks until dis-
charge. The patient recovered uneventfully from the surgery.
Her neck pain dramatically decreased, and her muscle

strength was 5/5 in the limbs. Urinary retention was re-
solved, and the bladder catheter was removed shortly. The
patient continuedwith Zyvox 600mg IV BID for 6weeks then
linezolid 600mg per os BID for another 3 weeks. After 9
weeks, on re-examination, her neck pain was completely
resolved, her neck MRI showed no sign of vertebral osteo-
myelitis (►Fig. 3), and her C-reactive protein level was
0.23mg/L. We decided to stop her antibiotic. In the last visit
8 months after the surgery, the patient was fine, and her
blood tests were in the range of normal values.

Discussion

Spinal epidural abscess is a rare condition with an incidence
of approximately 0.2 to 2.8 cases per 10,000.5 Diabetes

Fig. 1 (A) Sagittal T1-weighted (T1W) post-contrast, (B) axial T1W post-contrast, (C) coronal T2W, and (D) axial T2-weighted magnetic
resonance images (MRIs) of the cervical spine showing an epidural empyema (hyperintensity on T2W, hypointensity on T1W with peripheral
enhancement in post-gadolinium injection) at C1–T5 level. A coronal MRI revealed the lesion compressing the spinal cord laterally, more
accentuated on the right, accompanied by extensive infiltration into the paraspinal muscles.

Fig. 2 (A) Sagittal T1-weighted (T1W) post-contrast, (B) axial T1W post-contrast, (C) coronal T2W, (D) axial T2W magnetic resonance images
2 days postoperatively showing decompression of the spinal cord and resolution of the epidural empyema.
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mellitus, alcoholism, acquired immunodeficiency syndrome
or other immunocompromised states, cancer, IV drug use,
trauma, and spinal surgery have been listed as the risk
factors of this condition.6 The present case suffered from
diabetes but denied the other factors. Moreover, her older
age may be a predisposing factor of her cervical spinal
epidural abscess.

PVL is a pore-forming toxin that lyses white cells and
especially neutrophils. Approximately 2% of S. aureus strains
carry both of the coding genes (LukSPV and LukF-PV) for the
toxin. Those genes can be detected by PCR when PVL is
clinically suspected. In Europe, PVL-SA is mainly represented
by MSSA, whereas in the United States, MRSA is most
frequently observed (clone phage called USA300), mainly
acquired in hospitals.7 In Asia, according to Yuan et al, the
PVL-positive ST22-MSSA-t309 strain was among the most
common clones in Urumqi, Northwestern China.8 PVL toxin
in S. aureus has been associatedwith both severe pneumonia
and skin and soft tissue infections. PVL can promote the

secretion of proinflammatory cytokines through the activa-
tion of nuclear factor kappa B (NF-κB) and causes necrotizing
infections. However, there are only limited data on how this
virulence factor may influence the clinical course or com-
plications of bacteremic S. aureus infections.

Among antibiotics used to treat S. aureus, clindamycin,
linezolid, and fusidic acid can prohibit PVL secretion in vitro.
In contrast, oxacillin promotes the secretion of PVL, and
vancomycin does not affect PVL secretion. According to the
Health Protection Agency guidance on the diagnosis and
management of PVL-associated S. aureus infections, treat-
ment of deep-seated infections or severe skin infections may
include one S. aureus treating antibiotic and one antibiotic
that can inhibit the secretion of PVL such as linezolid and
clindamycin.9

In our case, the antibiogram showed that the pathogen
belonged to the MSSA strain and was susceptible to many
common antibiotics (vancomycin, linezolid) (►Table 1). Be-
cause the present MSSA strain secreted PVL, we decided to

Fig. 3 (A) Sagittal T1-weighted (T1W) post-contrast, (B) axial T1W post-contrast, (C) coronal T1W post-contrast, (D) axial T2W follow-up
magnetic resonance image post-specific treatment with Staphylococcus aureus showing a good response with no sign of recurrence.

Table 1 Purulence culture result and antibiogram

Culture result Positive

Pathogen Staphylococcus aureus MRSA Negative

Antibiogram

Antibiotic Sensitive Intermediate Resistant

Benzylpenicillin MIC � 0.5

Oxacillin MIC¼0.5

Vancomycin MIC � 0.5

Teicoplanin MIC � 0.5

Gentamicin MIC � 0.5

Tetracycline MIC � 1

(Continued)
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solely use linezolid to treat our patient. We did not combine
linezolid with another antibiotic to minimize the adverse
effects. However, the patient still suffered from known
adverse effects such as changes in taste and anemia. The
worst was anemia with hemoglobin concentration going
down to 5.5 g/dL. The patient went well after linezolid was
stopped in the 9th week.

Unlike the first cervical empyema associated with PVL-SA
described by Gazeau et al,4 our patient has no history of skin
infection, and the patient had no previous procedure or
injections to the infected location. The patient was trans-
ferred from a primary care clinic and we did not have the SA
spectrum and antibiogram from all specialties of that clinic.
As a result, we could not analyze the virulence and the threat
of developing resistant strains in the original clinic. However,
in ►Table 2, our antibiogram of all SA specimens shows that
SA is becoming more resistant to macrolides, especially in
MRSA strain. Fortunately, vancomycin and linezolid are our
last resort for treating complicated SA infections.

In developing countries, PCR test is not routinely done to
detect the genes coding for the toxin of the pathogen, and the
antibiotics used according to the antibiogram may promote
the secretion of the toxin of the pathogen. Although PCR test
is expensive for patients in developing countries, the present
case showed its important value in choosing the appropriate
antibiotics for MSSA strain.

Conclusion

Wedescribed the first PVL-MSSA-related cervical empyema
in Vietnam and the second case reported worldwide. How-
ever, the prevalence of this strain of MSSA may be higher.
Clinicians in developing countries may have underesti-
mated MSSA infection and did not indicate PCR sequencing
to detect this dangerous MSSA strain in community-ac-
quired infections.
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