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Abstract

Pupose of Review: Pseudotumor cerebri syndrome (PTCS) may affect both children and adults, 

however the risk factors and clinical presentation vary greatly between these populations. This 

review aims to highlight the entity of PTCS in children and the unique considerations in this 

population; review the epidemiology and demographics; discuss the clinical presentation, revised 

diagnostic criteria, and approach to evaluation; review management strategies; and discuss the 

prognosis and long-term outcomes in children with PTCS.

Recent Findings: Clinical presentation can be variable in children and may be less obvious than 

in their adult counterparts. Papilledema can also be challenging to diagnose in this population. The 

upper limits for opening pressure on lumbar puncture differ in children, with a cut-off of 25 cm 

H20 (or 28 cm H2O in a sedated or obese child).

Summary: Morbidity related to visual loss, pain, and reduced quality of life lends urgency 

towards accurately identifying, evaluating, and managing children with PTCS. There are no 

randomised controlled studies to allow for evidence-based recommendations for the management 

of PTCS in children. Further studies are needed to clarify and consolidate management approaches 

in this population.
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INTRODUCTION

Pseudotumour cerebri syndrome (PTCS) is the umbrella term for a series of symptoms and 

signs reflecting increased intracranial pressure with normal brain parenchyma, which cannot 

be attributed to a space-occupying lesion, ventriculomegaly, malignancy, or infection. When 

precipitated by an identifiable secondary cause, the nomenclature of secondary PTCS is 

preferred. In the absence of an identifiable secondary cause, primary PTCS is preferred. 

Some consider the older term idiopathic intracranial hypertension to be a subset of primary 

PTCS, in the absence of any known risk factors [1, 2]. The term benign intracranial 
hypertension should be rejected; it is misleading and misrepresentative given the significant 

potential for vision loss and reduced quality of life that this condition carries.

PTCS may affect both children and adults. However, the risk factors and clinical 

presentation vary greatly between these populations, therefore PTCS in children merits 

distinct review. In this paper, we aim to highlight the entity of PTCS in children and the 

unique considerations in this population; review the epidemiology and demographics; 

discuss the clinical presentation, revised diagnostic criteria, and approach to evaluation; 

review management strategies; and discuss the prognosis and long-term outcomes in 

children with PTCS.

EPIDEMIOLOGY AND DEMOGRAPHICS

The annual incidence of PTCS in adults is estimated at 0.9 – 2.36/ 100, 000 [3, 4]. In 

pediatric studies, the annual incidence is slightly lower, estimated at 0.6 – 0.71 / 100,000 [5 

– 7]. Of importance in interpreting these epidemiological studies is the historic variability in 

the case definitions of PTCS. The diagnosis of PTCS, particurily in those without 

papilledema, remains a controversial topic. Prior diagnostic criteria did not specifically 

require papilledema, but rather included it among other “symptoms and signs” of high ICP 

such as headache, nausea, or transient visual obscurations (TVOs) – with only one of these 

features required in order to meet that criterion [8]. The revised diagnostic criteria by 

Friedman et al., discussed further under Diagnostic Criteria and Evaluation, aimed to avoid 

over-diagnosis of PTCS by creating more restrictive diagnostic parameters. In the revised 

criteria, the authors categorize PTCS without papilledema as a distinct entity, but in the 

absence of papilledema require the presence of an objective physical finding, in addition to 

elevated CSF opening pressure [2]. Further epidemiologic studies using the revised clinical 

criteria would be of interest.

The typical adult patient with PTCS is an obese female of child-bearing age [3, 6, 9]. 

Conversely, in young children, there is an equal distribution between males and females [10, 

11]. In children younger than age 12, weight does not seem to influence the development of 

primary PTCS, and younger boys especially tend to be thinner. Obesity separates as a risk 

factor beyond age 12, which may reflect the effect of pubertal status on the pathophysiology 

of primary PTCS [12 – 15]. Risk factors for the development of primary PTCS are detailed 

in Table 1.
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Secondary PTCS likely represents a substantial amount of PTCS cases in children. Older 

published reports, which included obesity as a cause for secondary PTCS, suggested that up 

to 53 – 78% of PTCS cases in children were secondary [3, 16]. More recent studies 

excluding overweight and obesity suggested that these numbers may be overestimates, and 

found that only 21 – 30% of pediatric patients had a secondary etiology for PTCS [15, 17]. 

Nonetheless, this still represents a substantial percentage of children with PTCS, therefore a 

thorough diagnostic evaluation for an identifiable secondary cause that may require etiology-

specific management remains of particular importance in this age group. Secondary causes 

include systemic conditions, genetic conditions, medication use (especially the tetracycline-

class antibiotics), and cerebral venous abnormalities [2]. Conditions associated with the 

development of secondary PTCS are detailed in Table 2.

CLINICAL PRESENTATION

The clinical presentation of PTCS in children varies with age, and younger children may 

have less discernible symptoms. Abnormal findings may be picked up on routine 

examination, and up to 29% of children with PTCS remain asymptomatic early on [13, 14, 

21]. This highlights the need for awareness of these less discernable symptoms and signs in 

order to ascertain this diagnosis in younger children.

Headache is the most common presenting symptoms of PTCS in children, present in 57 – 87 

% of pediatric patients [5, 6, 22]. The above range in estimated percentage of children 

presenting with headache relates to whether papilledema was required for diagnosis in each 

study. In patients with papilledema the initial presenting symptom may be headache or 

vision changes, whereas when papilledema is not required for diagnosis, headache is most 

likely to bring these patients to medical attention. In adult PTCS studies, headache was 

similarly common, affecting 84% of patients, with 51% reporting a daily or constant 

headache. In contrast, the characteristics of headache in pediatric PTCS are more widely 

variable. Headache in PTCS may be daily or constant but also may be entirely episodic, and 

the pain may be diffuse or focal [23, 24]. Headache in pediatric PTCS is more likely to 

involve the neck and shoulders, perhaps related to sensitivity towards distention of the spinal 

root dural sheaths with increased pressure [23]. Importantly, the “classic” high-pressure 

headache triad of (i) daily headache; (ii) worsening with Valsalva; and (iii) diffuse non-

pulsating pain was found to be present in only 36.6 % of children with PTCS [23, 26]. 

Consequently, at the risk of missing the diagnosis, the presence or absence of these “classic” 

headache features cannot be used as a reliable screen for PTCS in children.

Given the variability in headache phenotype in PTCS, the headache description in PTCS 

may mimic the primary headaches, especially migraine and tension-type headache. 

Conversely, these disorders can – and often commonly do – coexist with PTCS, which can 

further complicate the diagnostic formulation. Other symptoms which may be present in 

PTCS include nausea and vomiting (12.7 – 52%) [17, 21, 26] and back and neck pain (4 – 

8%) [5, 6]. Transient visual obscurations, referring to transient disturbances in binocular or 

monocular vision lasting < 30 seconds and often precipitated by position changes or 

Valsalva due to optic nerve ischemia [28], are slightly less common in pediatric PTCS (16 – 

42.3 %) compared to adult PTCS (up to 68 %) [27, 29]. Cranial nerve (CN) deficits can also 
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be seen with PTCS. The most common CN deficit is an abducens (CN VI) palsy, which 

affects 10 – 17 % of children [5, 22, 30]. Oculomotor (CN III) and facial nerve (CN VII) 

palsy have also been reported [31]. Pulsatile tinnitus is reported in only 10% of children with 

PTCS, but this may be an underestimate, as children may not volunteer this symptom and 

may not know how to explain it [25, 17]. Other symptoms reported in adult studies include 

cerebrospinal fluid (CSF) rhinorrhea, olfactory dysfunction and cognitive impairment [34].

The clinical and diagnostic importance of papilledema in PTCS has been a source of 

significant interest and controversy in the literature. Papilledema is best evaluated in dilated 

pupils by an experienced neurologist or ophthalmologist. While papilledema has 

traditionally been considered the best clinical indictor of increased intracranial hypertension 

if accurately confirmed, newer studies suggest that up to 18% of patients with symptoms and 

signs of intracranial hypertension with an elevated opening pressure on lumbar puncture will 

not have papilledema [11]. The entity of PTCS without papilledema, discussed further 

below, has been supported by several hypotheses. The threshold to develop papilledema may 

depend on individual characteristics; in patients with PTCS without papilledema, perhaps 

their individual threshold to develop papilledema is above their opening pressure. An 

additional observation put forward is that patients with papilledema tend to have a smaller 

cup-to-disc ratio. Equally, a larger cup-to-disc ratio may be protective and may offer more 

resistance to papilledema developing in these patients [24, 32, 33].

DIAGNOSTIC CRITERIA AND EVALUATION

Over the years there have been multiple different criteria for the diagnosis of PTCS. The 

modified Dandy criteria, which have been used for multiple studies, permitted the diagnosis 

of PTCS if either signs (ie, papilledema) or symptoms (ie, headache or visual changes) were 

present [8]. Diagnostic criteria for PTCS in adults and children were revised in 2013 by 

Friedman et al [2]. With these criteria, both papilledema and elevated cerebrospinal fluid 

(CSF) pressure are required for the diagnosis of definite PTCS. Patients with papilledema 

but with normal opening pressure [51] may be given a diagnosis of probable PTCS, and 

patients with elevated opening pressure with CN VI palsy or specific imaging findings may 

be given the diagnosis of PTCS without papilledema [2]. A diagnostic algorithm for PTCS 

based on the 2013 revised criteria is outlined in Figure 1. The criteria do not confer a 

diagnosis of PTCS to patients with headache and increased CSF pressure who do not have 

papilledema or other objective signs. These patients are thought not to be at risk for vision 

loss given the absence of papilledema [26, 34]. However, whether they more closely 

resemble PTCS or non-PTCS headache disorders in their clinical features and treatment 

responsiveness is not known. In keeping with the more restrictive nature of the revised 

criteria, when Inger at al. applied these new criteria to a cohort of children previously 

diagnosed with PTCS, they found that 62% met criteria for definite PTCS; 20% met criteria 

for probable PTCS; and 18% did not meet criteria [36]. Gerstl et al. demonstrated similar 

findings in a pediatric population [37].

The International Classification of Headache Disorders (ICHD), 3rd Edition puts forward 

criteria for Headache attributed to intracranial hypertension, found under Part Two: The 

Secondary Headaches, categorised under Headache attributed to increased CSF pressure 
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[38]. The ICHD-3 criteria require a new headache, or a significant worsening of a pre-

existing headache, which has developed or significantly worsened in temporal relation to the 

intracranial hypertension, or led to its discovery; and/or a headache accompanied by 

pulsatile tinnitus. These criteria are slightly different from the 2013 revised PTCS criteria 

from Friedman et al., in that the ICHD-3 requires elevated opening pressure but does not 

require papilledema. Improvement in headache following removal of CSF, while previously 

thought to be a specific sign for headache attributed to intracranial hypertension, is actually 

of variable sensitivity and specificity (sensitivity 72%; specificity 77%) for PTCS and may 

also been seen in 10 – 15% of patients with chronic migraine [26, 38, 39].

History and Examination

Evaluation of a child with suspected PTCS begins with a detailed history and examination. 

A fundoscopic examination should be performed to evaluate for papilledema. The 

funduscopic examination may be particularly challenging if not done by a neurologist or 

ophthalmologist with expertise in evaluating children. Due to the difficulty clinically 

differentiating between papilledema and pseudo-papilledema, and the high rate of pseudo-

papilledema in children, papilledema is often over-diagnosed [31, 32, 40 – 42].

Visual Assessment

Orbital ultrasound and optical coherence tomography (OCT) are useful as ancillary 

diagnostic tools. OCT, which measures the retinal nerve fibre layer thickness, total retinal 

thickness, and optic nerve head volume, has been shown in adult studies to correlate with the 

degree of papilledema [43 – 45]. In one pediatric study, OCT was confirmed to accurately 

identify signs of optic neuropathy and thereby aid in the identification of the patients who 

may be most vulnerable to long-term morbidity due to vision loss, and who may require 

more aggressive treatment to preserve vision [46]. In any child with suspected PTCS, a full 

ophthalmology assessment including perimetry and visual fields should be completed as part 

of the initial evaluation, to assess for any baseline deficits and identify any imminent risk of 

visual function [47]. On initial testing, papilledema may result in an enlarged blind spot, 

peripheral visual field deficits, constriction of the visual field, or nasal steps. Central visual 

acuity and colour vision become compromised as the papilledema progresses.

Neuroimaging

Neuroimaging is required to confirm normal brain parenchyma in patients with suspected 

PTCS. In the 2013 revised diagnostic criteria, the authors recommended contrast imaging 

with either magnetic resonance imaging (MRI) or computerised tomography (CT). MRI is 

preferable over CT in children to avoid exposure to radiation. Venous imaging is required for 

further evaluation in atypical cases. In practice, we recommend MRI including venous 

imaging (either by dedicated venogram or contrast-enhancment) in all males; all pre-

adolescent children; and all non-obese adolescent females with suspected PTCS.

The presence of certain imaging features, together with normal parenchyma, can be 

supportive of a diagnosis of PTCS. In the absence of papilledema and a CN VI palsy, the 

2013 revised diagnostic criteria require the presence of these imaging features to make a 

diagnosis of suggested PTCS [2]. These supportive features include (i) flattening of ocular 
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globe (seen in 56 – 81%); (ii) distension of the peri-optic subarachnoid space (60 – 79%) 

without, or with (iii) tortuosity of the optic nerve (30 – 68%); (iv) empty sella (30 – 77%); 

and transverse venous sinus stenosis [2, 28, 48, 49]. In children, the most specific of these 

may be the presence of transverse venous stenosis [50].

Lumbar puncture

A lumbar puncture to confirm elevated opening pressure should be performed in all patients 

suspected to have PTCS who do not have a contraindication to the procedure. There has 

been some debate in the literature about the upper limit of opening pressure in children. In 

the 2013 revised criteria, the upper limit is considered to be > 28 cm H20; or, >25 cm of 

H2O in an unsedated or non-obese child [2, 51]. Other authors have suggested incorporating 

a lower cutoff of 18 cm H2O for children under age 8 [12, 52]. As opening pressure 

represents a single measurement, in the context of diurnal and wide variation in 

cerebrospinal fluid pressure, if the measurement does not fit the clinical picture, it should be 

interpreted with caution [32, 44]. Additional considerations regarding lumbar puncture in 

PTCS include patient positioning, and patients should be positioned in the lateral decubitus 

position. Having the child’s legs flexed vs. extended likely does not make a material 

difference in influencing the accuracy of the opening pressure [53]. In sedated children, 

there should be normalisation of end-tidal CO2, as every increase of 1 kPa Co2 can result in 

a corresponding increase of 3.5 – 12 cm H20 in opening pressure [54].

For every 0.91 mL of CSF removed, ICP decreases by 1cm H2O [55]; however, there has 

been no significant association found between closing pressure, amount of CSF removed, 

and time to resolution of papilledema in children with PTCS. This suggests that there is not 

any clear diagnostic or therapeutic value in measuring the closing pressure or maximising 

the volume of CSF removed when performing a lumbar puncture on a child with suspected 

PTCS [52].

Other testing

Other testing considered in the initial evaluation of a child with PTCS should include a 

complete blood count to exclude anemia [47]. Additional bloodwork may be considered 

based on individual presentation (see Conditions Associated with Secondary PTCS, Table 

2).

MANAGEMENT

There are no randomised controlled studies to allow for evidence-based recommendations 

for the management of PTCS in children. The main goals in management are to (i) prevent 

visual loss; and (ii) relieve symptoms of increased pressure, such as headache. Any 

identifiable secondary cause or underlying risk factor should be addressed and treated. 

Beyond this, management should be tailored to the individual, and a multi-disciplinary 

approach is preferred.
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Weight loss

The only disease-modifying treatment for PTCS is weight loss [57]. In adult studies, loss of 

at least 6% of total body weight is needed for resolution of papilledema [58]. However, 

weight loss targets in children are likely different, as they are still growing and developing. 

Any weight loss in an overweight or obese child should be individualised and supported 

under medical supervision by a pediatrician [59].

Medication

There is a paucity of pediatric data to guide the use of medications in PTCS. In the 

Idiopathic Intracranial Hypertension Treatment Trial (IIHTT) in adults, acetazolamide was 

found to yield better visual outcomes and quality of life at 6 months as compared to placebo 

alone [60, 61, 62]. In the IIHTT, however, there was no effect of acetazolamide on headache. 

In a pediatric case series, Tovia et al. found a 76.7% response rate to acetazolamide, 

including improvement in reported headache [22]. Side effects of acetazolamide include 

paresthesia, metallic taste, fatigue, decreased appetite, and gastrointestinal upset. Metabolic 

acidosis has been reported with acetazolamide, however this is usually mild and 

asymptomatic.

Adult studies have compared acetazolamide to topiramate using visual outcomes as the 

primary end point, with significant improvement found in both groups [63]. Topiramate is 

commonly used and well-tolerated in children for other headache disorders, therefore it 

would seem to be a reasonable choice in PTCS, particularly if headache is a prominent 

feature. Other medications with limited evidence of benefit in PTCS include Furosemide, 

Zonisamide, and Spironolactone [35].

Surgical Interventions

Surgical interventions are considered when there is significant visual loss at onset or 

evidence of declining visual function. These interventions should be considered as part of 

the acute management, and should not replace long-term management strategies such as 

weight loss or modification of underlying risk factors. Surgical options most commonly 

employed in PTCS include optic nerve sheath fenestration; the role of CSF shunting 

(lumboperitoneal or ventriculoperitoneal) and neurovascular (venous sinus) stenting has not 

yet been established in adults or children, and carries risk of significant morbidity [33, 64].

Management of Symptoms

In children with headache, the phenotype should be assessed, and treatments should be 

tailored towards best fitting the patient’s headache phenotype. Non-pharmacologic 

management strategies such as headache hygiene, lifestyle modifications, and behavioural 

interventions should be optimised. A multi-disciplinary team approach yields best results in 

managing headaches in this population. Failing optimisation of non-pharmacologic 

strategies, early introduction of preventive treatments should be considered. Sometimes 

pressure-lowering medications such as acetazolamide or topiramate can treat the headache, 

but other times headache preventives are needed in addition to pressure-lowering meds. 

Caution should be used to avoid or closely monitor any medications that may contribute to 

weight gain (e.g. amitriptyline), especially if there is comorbid obesity. Education to avoid 
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medication overuse (the use of simple analgesics more than 15 days per month; or combined 

preparations or triptan more than 10 days per month for more than 3 months) can prevent 

potential worsening of headache as well as side effects. Opioids should be avoided 

uniformly.

Surveillance

Children with PTCS require close clinical follow up and diligent visual monitoring. OCT 

has been used as a tool for monitoring papilledema and may be of additional value in visual 

surveillance [65]. The optimal duration of treatment for children with PTCS has not been 

fully established, but should be guided by resolution of papilledema and improvement in 

clinical symptoms.

PROGNOSIS AND OUTCOMES

The most feared outcome in PTCS is irreversible visual impairment. Permanent visual loss 

or visual field deficit may occur in up to 20% of children [66]. Visual compromise and 

severe papilledema at presentation is a predictor of poorer visual outcomes [67]. More 

favourable prognostic factors suggested in the pediatric literature include male sex, older age 

at diagnosis, primary PTCS, and lack of headache as a clinical feature [68]. Pediatric 

recurrence rates are estimated at 18 – 20%, and may be associated with pubertal status. 

Recurrence with weight gain has been demonstrated in adult studies [69, 70]. This may be 

considered as a possible risk in children as well, pending further studies to clarify the 

relationship of weight gain and puberty with recurrence. Papilledema may not be present in 

recurrent PTCS due to gliotic changes in the retinal nerve fiber layer or subtle optic atrophy, 

therefore the clinician should not rely on papilledema alone as a discriminating feature in 

evaluating a child suspected to have recurrent PTCS.

CONCLUSION

PTCS is a rare but important disease entity to be aware of in children, with some special 

considerations in this population. Clinical presentation can be variable in children and may 

be less obvious than in their adult counterparts. Papilledema can also be challenging to 

diagnose in this population. The upper limits for opening pressure on lumbar puncture differ 

in children, with a cut-off of 25 cm H20 (or 28 cm H2O in a sedated or obese child). 

Morbidity related to visual loss, pain, and reduced quality of life lends urgency towards 

accurately identifying, evaluating, and managing children with PTCS.
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Figure 1. 
Diagnostic algorithm for PTCS based on the 2013 revised criteria
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Table 1:

Risk Factors for Primary PTCS

Obesity (post-pubertal)

Recent weight gain

Polycystic Ovarian Syndrome (PCOS)

Female sex (post-pubertal)

Family history
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Table 2:

Conditions Associated with Secondary PTCS [2,18,19,20]

Systemic Conditions

Endocrine

Endogenous
Hypoparathyroidism

Addison Disease

Exogenous

Human Growth Hormone

Thyroxine

Leuprolin acetate

Anabolic steroids

Withdrawal of chronic steroids

Metabolic Hypervitaminosis A

Anemia

Anemia

Leukemia

Coagulation Disorders

Renal Failure/ Uremia

Autoimmune
SLE

Behcets

Hypercapnea
Sleep apnea

Pickwickian syndrome

Genetic Conditions
Turner syndrome

Trisomy 21

Medications

Antibiotics

Tetracyclines (minocycline, doxycycline)

Nalidixic Acid

Sulfa drugs

Fluoroquinolones

Nitrofurantoin

Lithium

Chlordecone

Vitamin A derivatives
Isoretinoin

Trans-retinoic acids

Cerebral venous abnormalities

CSVT

SVC syndrome

AV fistulas

Decreased CSF absorption from previous intracranial infection or SAH

Hypercoagulable state

Increased right heart pressure

Middle ear or mastoid infection

Bilateral jugular venous thrombosis or surgical ligation
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