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 Investigators from the University of Maryland, 
University of Colorado, and Arkansas Children’s Hospital 
studied the epidemiology, management and resource 
utilization of children admitted to hospitals in the United 
States with encephalitis. The Pediatric Health Information 
System database was used to identify children with 
encephalitis. Data on diagnostic procedures, imaging studies, 
medications, and outcomes were extracted for the 7298 
hospital admissions for encephalitis between 2004 and 2013. 
The median age at diagnosis was 9 years and length of stay 
16 days. Forty percent were admitted to the PICU and these 
patients had a longer length of stay of 25 days.  
  Only 60% of children underwent lumbar puncture 
during their hospitalization, although the authors note that 
procedures done prior to transfer to the admitting hospital 
were not captured by the database. Laboratory investigations 
included cerebrospinal fluid (CSF) and blood cultures, in 
addition to a variety of viral and arboviral testing. 
Neuroimaging was obtained in a minority of patients (CT 6%, 
MRI 9%). Overall, 16.6% were treated with IVIG and 41% 
received methylprednisolone. Mortality in children with 
encephalitis was 3%; 81% of patients were confirmed to have 
been discharged home. The mean charges for hospitalization 
were $64,604 for acute care floor patients and $260,012 
PICU patients. [1] 
 
COMMENTARY. Encephalitis is defined by the presence of 
an inflammatory process of the brain in association with 
clinical evidence of neurologic dysfunction [2]. Of pathogens 
reported to cause encephalitis and in cases with an infectious 
etiology identified, viruses predominate. However, despite 
extensive testing, the etiology in the majority of cases 
remains unknown [3]. Autoimmune causes such as anti-N¬-
methyl-D-aspartate receptor encephalitis comprise a 
significant portion of previously unidentified cases [4]. First 
line immunotherapy for these conditions may include 
steroids, IVIG, and plasmapheresis individually or in 
combination, with early treatment being associated with good 
outcomes [5]. As discussed by the authors, this large 
epidemiologic study spans a timeframe during which the 
recognition and treatment of autoimmune-mediated 
encephalitides has improved. This study illustrates the 
significant healthcare burden of pediatric encephalitis, with 

long durations of inpatient and particularly intensive care 
hospitalization. Furthermore, prolonged periods of recovery, 
missed school, and some long term disability are not 
uncommon.   
 An etiologic diagnosis should be pursued in cases of 
childhood encephalitis. In order to identify treatable 
conditions, improve diagnostic methods, and for prognostic 
and public health reasons, it is imperative that CSF samples 
be collected unless contraindicated. The reported rates of 
herpes simplex virus testing and lumbar puncture were 
surprisingly low in this study, and these are staples of 
encephalitis work-up. Neuroimaging is also universally 
recommended for all patients with encephalitis, with MRI 
being preferred to CT [2]. Epidemiologic factors including 
potential exposures should be sought and may provide the 
only clues to guide clinicians to a specific diagnosis. 
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 Investigators from the Ohio State University, 
Oregon Health and Science University and Rosalind Franklin 
School of Medicine examined the presenting manifestations, 
demographics and treatment strategies in children enrolled in 
the Intracranial Hypertension Registry (IHR). A total of 203 
children met the criteria for inclusion and data was analyzed 
for both primary (idiopathic) and secondary intracranial 
hypertension (PIH and SIH respectively).  
       The most common presenting symptoms were headache 
(over 95% in both groups) and visual symptoms (over 70% 
in both groups). Tinnitus was noted by slightly less 50% of 
subjects, while pain in neck/shoulders was present in over 
half of all children. Bilateral optic nerve edema was the 
physical finding noted with greatest frequency in all children 
(87%). Unilateral abducens palsy was present in 12% of 
children with PIH and 15% of children with SIH. 
Abnormalities on imaging were rare in PIH. However, those 
belonging to the SIH category were noted to have venous 
thrombosis in a significant minority. As expected, most 
children were treated with acetazolamide. Surgical 
procedures including placement of shunts and optic nerve 
sheath fenestration were surprisingly common in both 
cohorts (34% in those with PIH and 62% in those with SIH). 
Interestingly, about a third of children were diagnosed prior 
to puberty, with girls and boys being almost equally affected 
in this age group, whereas, in the post-pubertal cohort the 
disease predominantly affected girls. [1] 
  
COMMENTARY. Despite descriptions of primary 
intracranial hypertension by Dandy as early as 1937, the 
pathogenesis of the disease remains obscure. Increase in 
venous sinus pressure and altered CSF dynamics have been 
postulated [2].  

As pediatricians specializing in neurological 
disorders of childhood, one often hears the lament that 
children are not just diminutive adults and therefore registries 
and treatment trials that include children are of paramount 
importance. A case in point is in the case of primary 
intracranial hypertension (more widely referred to as 
pseudotumor cerebri or idiopathic intracranial hypertension, 
with the term “benign” intracranial hypertension being 
rightfully phased out). While most adults with PIH are indeed 
obese females, the IHR, clearly indicates that in young 
children the disease is equally common in boys. Further, the 
association with obesity in younger children remains tenuous. 

In pre-pubertal subjects, obesity was in fact, not a risk factor 
for PIH. This should draw the attention of clinicians to a sub-
group of children who may not have been typical subjects for 
investigation of this condition. 

The IHR establishes that the presence of bilateral 
optic disc edema remains the sine qua non of the neurological 
examination. Therefore, emphasis on physical examination 
findings is crucial despite the widespread use of imaging. In 
fact, fundus photography may be the ideal way to evaluate for 
disc edema, given the low proficiency of many medical 
providers in examining the fundus. Nonetheless, disc edema 
was not universal.  

The measurement of opening pressure remains the 
cornerstone to establishing the diagnosis. Both the modified 
Dandy Criteria and the diagnostic criteria enunciated by 
Friedman et al. suggest that opening pressure above 28 cm of 
water be considered abnormal [3]. However, 48 children in 
the registry had opening pressures less than the suggested cut-
off. This once again evokes the question of what constitutes 
normal opening pressure in children and how to best measure 
intracranial pressure in children.  

Last but not least 86 of 203 children underwent 
surgical interventions. In the absence of evidence-based 
guidelines, it is not surprising that a variety of surgical 
options are being implemented. The long term outcome of 
such interventions compared to medical management alone is 
an area that calls for scrutiny.  

In conclusion, the establishment, enrollment, and 
systematic study of children in the Intracranial Hypertension 
Registry represents a definitive step in the study of this rare 
yet unique condition.  
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