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ABSTRACT. Group A ␤-hemolytic streptococcus and
Staphylococcus aureus are the 2 most common pathogens
implicated in secondary invasive bacterial disease after
varicella. We describe a 3-month-old male infant from
British Columbia, Canada, who presented on day 5 of
varicella skin rash with fever, seizures, lethargy, and
evidence of intracranial hypertension. A prominent subdural empyema was documented, and Streptococcus pyogenes was recovered from the subdural fluid. Central
nervous system bacterial complications should be part of
the differential diagnosis for infants and children with
chickenpox who present with fever, lethargy, focal seizures, or similar neurologic findings. This case illustrates
the importance of universal varicella vaccination to prevent associated bacterial complications of chickenpox.
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T

he clinical course of varicella in childhood is
usually benign and self-limited. However, secondary bacterial complications can occur in
skin, soft tissues, and other sites, caused predominantly by group A streptococcus (GAS) and Staphylococcus aureus.1 For varicella-associated, invasive,
suppurative complications, the former is associated
with increased morbidity and mortality rates among
both immunocompetent and immunosuppressed
children, and episodes can occur even without an
obvious skin source of infection. Among children,
GAS infections of the central nervous system (CNS)
and peripheral nervous system after chickenpox are
extremely rare.2–4 We describe an infant who developed a GAS subdural empyema during varicella,
which is, to our knowledge, an association not described previously.

From the Pediatric Infectious Diseases Division, Department of Pediatrics,
British Columbia’s Children’s Hospital, and the University of British Columbia, Vancouver, British Columbia, Canada.
Accepted for publication Aug 4, 2004.
doi:10.1542/peds.2004-1336
No conflict of interest declared.
Address correspondence to Rolando Ulloa-Gutierrez, MD, Pediatric Infectious Diseases Division, British Columbia’s Children’s Hospital, 4480 Oak
St, Room K4-166, Vancouver, British Columbia, Canada V6H3V4. E-mail:
rgut@cw.bc.ca
PEDIATRICS (ISSN 0031 4005). Copyright © 2005 by the American Academy of Pediatrics.

e112

CASE REPORT
A 3-month-old boy was admitted to a community hospital, on
day 5 of a varicella skin rash, with fever and focal seizures. On day
1 of the rash, the patient developed decreased appetite and vomited twice; the following day, he began to exhibit a fever of 39°C.
On day 4, he was examined at a primary care clinic, a diagnosis of
acute otitis media (AOM) was made, and treatment with orally
administered trimethoprim-sulfamethoxazole was initiated (the
patient received a total of 2 doses). On day 5, the patient was
described by his parents as being irritable and lethargic, and that
night he developed right-sided focal seizures of the face, arm and
leg, with subsequent ocular deviation. The seizures persisted,
became generalized, and led to status epilepticus, which necessitated repeat doses of intravenously administered diazepam and
phenytoin after admission to the local hospital. The body temperature was 37.8°C, a diffuse varicella skin rash with no evidence of
secondary bacterial infection was described, and no AOM was
observed. The patient underwent head computed tomography,
which showed bilateral subdural fluid collections with left-sided
predominance, with a compressed ventricular system and mild
midline deviation. A clinical diagnosis of varicella encephalitis
and subdural effusions was made, blood cultures were obtained,
1 dose of acyclovir was administered intravenously, and the patient was transferred to British Columbia’s Children’s Hospital
(BCCH).
The family history was remarkable only for paternal psoriasis.
The pregnancy was normal, the patient was born at term, the birth
weight was 3760 g, and the neonatal medical history was unremarkable except for the child not being breastfed and having
intermittent eczema since the first month of life, which was treated
with topically administered hydrocortisone occasionally but not
during the week preceding admission. The patient had received 1
dose of diphtheria-tetanus-acellular pertussis-Haemophilus influenzae type b-inactivated polio virus vaccine and 1 dose of hepatitis B
vaccine at 2 months of age. His 5-year-old sibling, who had not
been immunized against varicella, had developed uncomplicated
varicella 2 weeks earlier and his mother had experienced chickenpox as an adolescent.
At the time of admission to BCCH, the patient’s heart rate was
128 beats per minute, the respiratory rate was 28 breaths per
minute, the temperature was 37.8°C, and the head circumference
was 43.3 cm (95th percentile). In the examination, the patient was
in stable hemodynamic condition, had a diffuse varicella rash
(with most lesions crusted but no evidence of secondary bacterial
infection), had diaper dermatitis, and exhibited no evidence of
AOM. He was irritable during handling, was hyperreflexic, had a
bulging fontanelle, and was still under the sedative effects of
anticonvulsants. Blood cultures were repeated, intravenous acyclovir (60 mg/kg per day) and phenytoin therapy was continued,
and treatment with cefotaxime (300 mg/kg per day) and vancomycin (60 mg/kg per day) was initiated for a presumed CNS
infection while additional investigation results were awaited. An
eye fundus examination performed by the ophthalmologist revealed bilateral papilledema with right-sided predominance, dilated veins, no spontaneous venous pulsation, and no evidence of
retinitis or hemorrhage. The patient was examined initially by the
neurosurgeons, who suggested repeat brain imaging in 2 days but
saw no need for transfontanellar aspiration or surgical drainage at
the time of admission.
Investigations revealed normal serum electrolyte, urea nitrogen, and creatinine levels and coagulation times. The hemoglobin
concentration was 10.1 g/dL, the platelet count was 325 000 platelets per mm3, and the leukocyte count was 9010 leukocytes per
mm3. A lumbar puncture was not performed because the patient
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had lumbar varicella skin lesions and evidence of intracranial
hypertension. An electroencephalogram showed epileptic activity
and was consistent with an infectious or postinfectious process.
Contrast-enhanced magnetic resonance imaging of the head performed on day 2 after admission showed bilateral subdural effusions with left-sided predominance and a mass effect, pial enhancement along the surface of the left cerebral hemisphere, and
the presence of protein or debris, all consistent with a subdural
empyema (Fig 1). Results of a chest radiograph were normal. An
infectious disease consultation prompted a repeat neurosurgical
evaluation. Consequently, a transfontanellar tap was performed
72 hours after admission, which yielded 55 mL of purulent subdural fluid with 275 000 leukocytes per mm3 (100% neutrophils),
400 erythrocytes per mm3, a protein concentration of ⬎3 g/dL,
and a glucose concentration of ⬍19 mg/dL. Staining showed
Gram-positive cocci in chains. Bacterial antigen testing could not
be performed because the subdural fluid sample clotted. Streptococcus pyogenes was recovered 20 hours later from the subdural
fluid and was susceptible to penicillin, erythromycin, clindamycin, cefotaxime, and vancomycin. Acyclovir treatment was discontinued and antibiotic treatment was changed to intravenously
administered penicillin G (250 000 U/kg per day). Repeat blood
cultures obtained at the time of admission to BCCH, as well as
those from the community hospital, were sterile. Additional typing of the S pyogenes isolate, which was performed at the National
Centre for Streptococcus (Edmonton, Alberta, Canada), revealed
that the isolate corresponded to a M-nontypeable, T28, R28,
AOF28, SOF-positive strain. Repeat subdural taps performed 3
and 5 days after the first analysis showed 34 400 and 40 000
leukocytes per mm3, respectively, with Gram-positive cocci still
being visible in both samples but cultures being sterile. Serologic
testing for varicella zoster virus (VZV) revealed immunoglobulin
G negativity and immunoglobulin M positivity. Serum immunoglobulin values were within normal ranges.
The patient exhibited clinical improvement but at the end of
week 2 at BCCH he developed right-sided hemiparesis and new
focal seizures. Repeat head computed tomographic scans revealed
loculation and increased size of the left subdural collection. A

Fig 1. Contrast-enhanced head magnetic resonance imaging scan,
showing evidence of bilateral subdural collections with left-sided
predominance and mild midline deviation. No brain or epidural
abscesses were found.

craniotomy was performed, and inflamed meninges of 3- to 4-mm
thickness were found after opening of the dura. A subdural empyema was drained, and an external ventricular drain was inserted into the subdural cavity. Cerebrospinal fluid (CSF) smears
and cultures yielded negative results, the external ventricular
drain was removed after 3 days, and repeat computed tomographic scans showed progressive resolution of the subdural collections. The patient received, through intravenous administration, a total of 10 days of cefotaxime, 7 days of vancomycin, and 4
weeks of penicillin G after the first sterile subdural fluid culture.
He exhibited normal findings in an audiologic evaluation and was
discharged from the hospital with right hemiparesis. In follow-up
assessments, mild fine-motor developmental delay has been noted
and the hemiparesis has resolved. The patient receives oral clobazam treatment and has remained free of seizures.

DISCUSSION

Although uncommon, neurologic complications of
varicella include postinfectious cerebellar ataxia, meningoencephalitis, Reye syndrome, myelitis, optic
neuritis, stroke, Guillain-Barré syndrome, seventh
cranial nerve palsy, and Ramsay-Hunt syndrome.
Suppurative bacterial infections of the nervous system are extremely rare. Bacterial meningitis and subgaleal and brain abscesses have been observed after
varicella among older children,5–7 but only 3 pediatric case reports of VZV-associated GAS meningitis
were published previously.8–10 We found 2 additional cases in a series of invasive GAS disease cases
among children with varicella reported by Vugia et
al.11 In that report, the authors mentioned 2 children
who died at home on day 6 and 4 of varicella and for
whom GAS was recovered from postmortem CSF
and brain cultures. We reviewed the English-language literature for the postantibiotic era and found
no previous case reports of infants with GAS subdural empyema as a complication of varicella.
Despite being one of the most common bacterial
pathogens in childhood, GAS is a rare cause of bacterial meningitis and associated intracranial suppurative complications among previously healthy infants and children.12 Among older children and
adults, most episodes of GAS meningitis occur as a
result of direct spread from a contiguous site of
infection (eg, AOM, otomastoiditis, or sinusitis). Two
recent reviews of the literature2,3 that addressed confirmed cases of GAS meningitis among children and
adults in the past 3 decades found only 2 children
with brain abscesses, 2 children with subdural hygromas (1 of whom required surgical drainage and
shunt insertion),13 and none with a subdural empyema. Subsequent cases of pediatric GAS meningitis
with a subdural hygroma14 and an empyema15 have
been reported. However, none of these children experienced varicella before the episode of GAS meningitis.
For this infant, a CSF sample could not be obtained
through lumbar puncture; a sample could be obtained only through a subdural tap. Therefore, we
could not confirm strictly the origin of the subdural
empyema. However, it is more logical to conclude
that the empyema developed as a complication of
GAS meningitis. Less commonly, the former can be
hematogenous in origin, including cases among children with preexisting subdural effusions or hematomas that become secondarily infected. We could not
www.pediatrics.org/cgi/doi/10.1542/peds.2004-1336
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prove these factors for our patient, however. Although blood cultures were sterile, bacteremia might
have acted as a primary route for CNS seeding.
Interestingly, in 2 of the 3 previously reported cases
of VZV-associated GAS meningitis, blood culture
results were also negative (refs 9 and 10; R. Kitz,
personal communication, 2004). For the 2 cases reported by Vugia et al,11 no premortem or postmortem blood culture results were available. Papilledema is an uncommon finding among children with
acute uncomplicated meningitis12 and, when it is
detected, other causes should also be considered,
including venous sinus thrombosis, subdural or epidural empyema, and brain abscess. We found no
evidence of a brain abscess, an epidural empyema, or
venous sinus thrombosis for our patient.
The portal of entry remains undetermined for one
fourth of invasive GAS disease episodes.16 For this
infant, however, the skin with varicella lesions was
most likely the portal of entry for GAS. Atopic dermatitis and previous topical corticosteroid treatment
might have contributed to skin colonization with
GAS. The household members had experienced no
recent GAS respiratory or skin diseases. The presumed diagnosis of AOM could not be proven for
this infant, and he had experienced no previous head
trauma, scalp injuries, CSF leaks, or neurosurgical
procedures, all of which are considered risk factors
for GAS meningitis.2,3 In addition, he had undergone
no previous treatment with nonsteroidal antiinflammatory drugs. Although VZV-associated transient
alterations in immune function might have occurred,
this possibility was not demonstrated.
Contraindications to lumbar puncture for this infant might have contributed to a delay in diagnosis.
Although controversial, repeat subdural taps and
broad-spectrum antibiotic treatment represent one of
the therapeutic approaches for infants with subdural
empyemas who are not candidates for surgical drainage.17 Infants or children with varicella skin lesions
for whom a lumbar puncture or transfontanellar tap
is contraindicated or cannot be performed may be at
risk for a delayed diagnosis of CNS suppurative
complications. If not contraindicated, CSF analysis is
desirable for patients who present with characteristics similar to those of this infant, to rule out bacterial
complications.
Infants represent a vulnerable risk group for acquiring chickenpox and developing invasive GAS
complications, particularly during the first 2 weeks
of the disease.18,19 The risk is increased if household
contacts are not immune to VZV, and varicella tends
to be more severe in secondary family cases.20 The
age of occurrence of chickenpox for this infant might
have coincided with a decrease in the levels of transplacentally acquired VZV-specific immunoglobulin
G antibodies. Finally, as recently shown by Patel et
al,21 the proportion of hospitalizations for treatment
of invasive GAS infections associated with varicella
decreases significantly with vaccination.
CONCLUSIONS

Varicella is a significant risk factor for invasive
GAS disease among children. Although primary
e114

postinfectious cerebellar ataxia and viral encephalitis
are the 2 most common neurologic complications of
varicella, secondary GAS infections of the CNS
should be considered for infants and children with
chickenpox who present with fever, signs of meningeal irritation, and neurologic findings such as focal
seizures, lethargy, or CNS status deterioration. Brain
imaging studies may be useful in the search for focal
suppurative complications, as noted for this infant.
Varicella immunization of the sibling might have
prevented this bacterial complication in this case.
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