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Pseudotumor cerebri syndrome (PTCS) is defined by the presence of elevated intracra-
nial pressure in the context of normal brain parenchyma and normal cytologic and
chemical analyses of the cerebrospinal fluid. The presenting signs and symptoms of
PTCS are various and usually include headache, papilledema, and visual disturbances
(e.g., vision loss, double vision). Idiopathic intracranial hypertension, which is the
primary form of PTCS, generally affects postpubertal overweight women of childbear-
ing age. Secondary PTCS refers to a clinical diagnosis of PTCS attributable to one or more
of a variety of identifiable causes, including venous sinus thrombosis, medications, and
medical conditions other than obesity alone. The diverse clinical spectrum of pediatric
PTCS is becoming increasingly recognized and recent research in this field is aiming to
identify a common pathophysiology. We hereby review the recent diagnostic criteria

= classification

Introduction

Patients with pseudotumor cerebri syndrome (PTCS) have
elevated intracranial pressure (ICP) of unclear etiology. This
diagnosis of exclusion requires the presence of normal brain
parenchyma on neuroimaging and normal cerebrospinal fluid
(CSF) composition without evidence of infection or neoplasm.
The diagnosis of PTCS was initially based on the modified
Dandy criteria."? Subsequent modifications have been made
and accepted, based on increasing recognition of typical signs
and symptoms of this disorder.>* The most recent updated
diagnostic criteria for PTCS in adults and children were
published in 20133 and incorporated timely insights into
common neuroimaging characteristics of raised ICP and
reference ranges of normal CSF opening pressure.

Diagnostic Criteria for Pediatric PTCS

The recently updated diagnostic criteria for pediatric PTCS>
are illustrated in =Fig. 1. The accurate diagnosis of PTCS is
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and classification of pediatric PTCS.

first based on the presence or absence of papilledema. In
contrast to optic disc edema, papilledema is a term specifi-
cally reserved for optic nerve head swelling because of raised
ICP. A careful dilated fundus examination is typically suffi-
cient to identify papilledema; however, orbital ultrasound,
including a 30-degree test by an experienced ultrasonogra-
pher, may be a useful adjunctive test. In the presence of
papilledema or if clinical suspicion remains high in the
absence of papilledema, the diagnosis of PTCS requires the
presence of normal brain parenchyma on contrast-enhanced
neuroimaging, such as magnetic resonance imaging (MRI) or
computed tomography (CT). In patients with clinical charac-
teristics typical of most PTCS cases (e.g., postpubertal, fe-
male, and obese; see the following discussion), an MRI
venography is not routinely necessary, but should be consid-
ered for those patients at high risk for cerebral venous sinus
thrombosis. Venous imaging is required for all atypical
patients. Next, a lumbar puncture is necessary to document
elevated ICP. Most often, opening pressure greater than
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PTCS suspect?

[0 Normal brain parenchyma*
[0 Normal CSF composition

[J Normal neurologic examination (except cranial nerve palsies)

[ Papilledema present

\

[ No papilledema
[ LP opening pressure > 280 mm CSF
(or 250 mm CSF if not sedated or obese)

[ LP opening pressure > 280 mm CSF
(or 250 mm CSF if not sedated or obese)

O LP opening pressure < 280 mm CSF
(or 250 mm CSF if not sedated or obese)

Definite PTCS

PTCS without papilledema

Probable PTCS

[ Sixth nerve palsy

[ No sixth nerve palsy

[ At least 3 of the following MRI criteria:

* Empty sella

* Flattening of the posterior aspect of the globe
* Distended perioptic subarachnoid space +/- optic nerve tortuosity
¢ Transverse venous sinus stenosis

[ Fewer than 3 of the MRI criteria
Not PTCS

Suggested PTCS

*As seen on contrast-enhanced MRI neuro-imaging for typical patients (female and obese), plus MR-venography for atypical patients (male or non-

obese female); or contrast-enhanced CT if MRI is not obtainable.

Fig.1 Flowchartbased on the recent diagnostic criteria for PTCS.3 CSF, cerebrospinal fluid; CT, computed tomography; LP, lumbar puncture; MRI,

magnetic resonance imaging; PTCS, pseudotumor cerebri syndrome.

280 mmH,0 in children is considered elevated; although
greater than 250 mmH,0 is considered elevated in those not
sedated during the lumbar puncture and nonobese children.”
CSF composition should be normal, with necessary CSF
analyses including cell count, cytology, and concentrations
of glucose and protein.

Thus, in the presence of papilledema, key diagnostic
requirements include (1) normal brain parenchyma on neu-
roimaging with contrast-enhanced MRI or CT, (2) normal
venous imaging with MRI- or CT-venography in select cases,
and (3) normal CSF composition on lumbar puncture. As
outlined in recently revised diagnostic criteria for PTCS,®
with elevated ICP, a diagnosis of definite PTCS can be made;
if a normal ICP is measured, a diagnosis of probable PTCS can
be made (~Fig. 1).

In the absence of papilledema, key diagnostic require-
ments include (1) normal brain parenchyma on neuroimag-
ing with contrast-enhanced MRI or CT and (2) elevated ICP
and normal CSF composition on lumbar puncture. With these
features, in the added presence of unilateral or bilateral sixth
nerve palsy, the diagnosis of definite PTCS can be made>;
however, without a sixth nerve palsy, the diagnosis of sug-
gested PTCS can be made if key neuroimaging features are
observed (=Fig. 1). These neuroimaging features include
distension of the perioptic subarachnoid space with or with-
out optic nerve tortuosity, flattening of the posterior aspect of
the globe, an empty sella, and transverse venous sinus
stenosis.> As a group, the required neuroimaging features
are highly suggestive of PTCS.® Symptom changes after a

lumbar puncture and headache characteristics are not diag-
nostic of PTCS under the revised criteria.

Classification of Pediatric PTCS

PTCS is classified as either primary or secondary (~Table 1).
Primary PTCS is also referred to as idiopathic intracranial
hypertension.® In the adult population, the typical patient
with primary PTCS is a female of reproductive age who is
overweight and/or has a history of recent weight gain.
Primary PTCS is certainly seen in the pediatric population,
although its epidemiology is complex and characterized by a
multifaceted relationship between obesity, pubertal status,
and sex. Adolescents with PTCS are more frequently obese
and female, suggesting that the risk factors for developing
PTCS in this age group may be similar to those in adults.” On
the other hand, young, prepubertal children are less likely to
be obese, are equally male and female, and may present
without symptoms of headache or visual blurring.®° Ongoing
studies are examining the relative influence of sex, age, and
key pubertal stages on the epidemiology of pediatric PTCS.'?
These observations highlight the need for vigilance by the
medical provider, not only for overweight and obese children
but also for young, thin children who may present with
atypical or no symptoms.

Secondary PTCS refers to a clinical diagnosis of PTCS
attributable to one or more of a variety of identifiable causes,
including venous sinus thrombosis, medications, and medical
conditions other than obesity alone. Some of the most
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Table 1 Classification of pseudotumor cerebri syndrome>
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Classification

Primary pseudotumor cerebri

Idiopathic intracranial hypertension

Secondary pseudotumor cerebri (most common causes)

Cerebral venous abnormalities: sinus venous thrombosis

Medications: tetracycline derivatives, vitamin A and retinoids, lithium

Hormones: anabolic steroids, withdrawal of chronic corticosteroid use, human growth hormone, progestin

Medical conditions: Addison disease, hypoparathyroidism, anemia (severe), renal failure, Down syndrome, Turner syndrome

common causes of secondary PTCS include withdrawal from
chronic corticosteroids, marked anemia, exposure to tetracy-
cline-related antibiotics, and synthetic growth hormone or
vitamin A derivative medications.>*'" Together, these cases
appear to lack a unifying pathophysiologic mechanism; how-
ever, further research into the pathophysiology of PTCS may
identify common themes.'?

In conclusion, children with PTCS have elevated ICP of unclear
etiology. This diagnosis requires the presence of normal brain
parenchyma on neuroimaging and normal CSF composition
without evidence of infection or neoplasm. PTCS can be a highly
morbid complication of obesity; however, the diverse clinical
spectrum of pediatric PTCS is becoming increasingly recognized.
Accurate diagnosis follows clear guidelines, based on clinical
examination, neuroimaging, and CSF analysis.
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