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ABSTRACT
Idiopathic intracranial hypertension (IIH) is a rare 
neurological disorder in children. It is characterized 
by raised intracranial pressure (ICP) in the absence 
of brain parenchymal lesion, vascular malformations, 
hydrocephalus, or central nervous system (CNS) 
infection. The diagnosis is usually confirmed by 
high opening pressure of cerebrospinal fluid (CSF) 
with exclusion of secondary causes of intracranial 
hypertension. If not treated properly, it may lead 
to severe visual dysfunction. Here we review the 
etiology, clinical presentation, diagnostic criteria and 
management of IIH in children through illustration 
of the clinical and radiological presentation of a 
13-year-old overweight girl who presented with 
severe headache, diplopia and bilateral papilledema. 
Otherwise, she had unremarkable neurological and 
systemic examinations. Lumbar puncture showed a 
high CSF opening pressure (360-540 mmH2O). Her 
investigations showed normal complete blood count 

(CBC), normal renal, liver, and thyroid function tests. 
Cerebrospinal fluid (CSF) and blood chemistry were 
unremarkable. Magnetic resonant image (MRI) of 
the brain demonstrated empty sella turcica, tortuous 
optic nerves, and flattening of the posterior sclera. 
Magnetic resonant venography (MRV) showed focal 
narrowing of the distal transverse sinuses and absence 
of venous sinus thrombosis. She required treatment 
with acetazolamide and prednisolone. With medical 
treatment, weight reduction, and exercise, our patient 
had a remarkable improvement in her symptoms with 
resolution of papilledema in two months. This review 
highlights the importance of early recognition and 
management of IIH to prevent permanent visual loss. 
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INDEX CASE 
A 13-year-old girl, who was previously healthy, 
presented to the Pediatric Emergency Department 
at King Khalid University Hospital , Riyadh with 
a three-day history of severe headache followed by 
double vision, not associated with fever, vomiting, 
alteration in the level of consciousness, or abnormal 
movements. 
Physical examination revealed a conscious child 
with weight of 62.6 kg (90th - 95th percentile), height 
of 150 cm (10th – 25th percentile) and a body mass 
index (BMI) of 27.8 kg/m2. Eye examination showed 
binocular diplopia for far vision more than near 
with mild limitation in abduction in extreme gazes 
bilaterally. Visual acuity was 20/20 in both eyes with 
normal color vision and pupillary light responses. 
Fundus examination showed elevated disc in the left 
eye more than the right with hyperemia and blurry 
margin nasally, and a healthy retina bilaterally (Figure 
1). Humphrey visual fields 30-2 were also normal. 
Rest of neurological and systemic examinations were 
unremarkable. Her investigations showed normal 
CBC, renal and liver function tests. Thyroid function 
was normal with negative thyroid antibodies. Vitamin 
A level was 1.94 mmol/l (normal 1-2 mmol/l) and 
vitamin D level was 18.6 nmol/ (75-250 nmol/l). 
Antinuclear antibodies (ANA), anti-double stranded 
DNA (dsDNA), complements 3 and 4 (C3, C4) were 
all normal. The initial lumbar puncture demonstrated 
an opening CSF pressure of 360 mmH2O. Thirty ml 
of CSF was drained and acetazolamide (125 mg twice 
daily) was started. Computed tomographic (CT) scan 
of the brain was unremarkable. Brain MRI showed 
partial empty sella, flattening of posterior sclera 
and prominence of the optic nerve head as well as 
tortuosity of optic nerves and prominent perioptic 
nerve sheath . Magnetic resonant venography (MRV) 
showed bilateral focal narrowing of distal transverse 
sinuses with no evidence of cerebral sinovenous 
thrombosis (Figure 2). Her symptoms worsened over 

few days with increased severity of headache and 
papilledema. Lumbar puncture was repeated and the 
opening CSF pressure was found to be 540 mmH2O; 
then 25 ml of CSF was drained. She received 60 mg 
of oral prednisolone for seven days. The dose of 
acetazolamide was gradually increased to 1000 mg 
twice daily. She improved gradually with resolution of 
papilledema in a period of 2 months from the start of 
her symptoms. She was able to reduce her weight by 
10 kg in a period of 2 months with dietary advice and 
exercise. Her recent follow-up in the clinic showed 
no visual symptoms with significant resolution of 
papilledema (Figure 1). 

Figure1- Fundus photography of the right 
(A) and left (B) eyes showing bilateral 
papilledema with optic nerve head elevation, 
peripapillary hemorrhages and vessel 
tortuosity. 
Fundus photography of the right eye (C) and 
left eye (D) 4 months after treatment showing 
significant improvement of disc edema. Some 
peripapillary nerve fiber layer opacification 
remains.
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Figure 2 - Brain MRI 
(A, sagittal T1WI) 
showing partial empty 
sella (white arrow). 
Axial T2 fat saturation 
for orbits (B) showing 
flattening of posterior 
globe and prominence 
of the optic nerve head 
(black arrow) as well 
as tortuosity of optic 
nerve and prominent 
perioptic nerve sheath 
(white arrow). MRV 
(C) showing focal 
narrowing of bilateral 
distal transverse 
sinuses (white arrow).

PATHOGENESIS
The exact pathogenesis of IIH is unknown. Normally, 
intracranial pressure remains constant and maintained 
at a normal range because of cerebral auto regulation 
[12]. Intracranial pressure (ICP) is determined by 
the production and absorption of CSF. According to 
the Monro-Kellie rule, an increase in ICP is related 
to increase in CSF, brain tissue, or blood volume 
[13]. Different hypotheses and theories have been 
proposed, such as excess of CSF production, CSF 
outflow reduction, increase in cerebral blood volume, 
and increase in brain water content, obstruction to 
venous system, endocrinological causes, metabolic 
causes, and chronic inflammation [14-20].
Obesity is an important risk factor for the development 
of IIH in post-pubertal females. In one study, it was 
found that 91% of IIH patients aged 15–17 years were 
obese [3]. Aylward et al [9] compared the BMI in 203 
pediatric patients with IIH in pre- and post-pubertal 
female patients and they found that the BMI was 
significantly higher in the post-pubertal group. Other 

studies also supported that obesity is not a risk factor 
in pre-pubertal patients [3, 21]. 
IIH can be attributed to certain medications or medical 
illnesses. In that case, it is referred to as secondary 
intracranial hypertension (SIH). In a large cohort study 
of 203 pediatric patients with IIH, (30%) of the cases 
were classified as SIH [9]. Various systemic diseases 
have been associated with pediatric IIH, including 
endocrine conditions such as hypoparathyroidism, 
thyroid replacement therapy, and treatment with 
recombinant human growth hormone [22]. Other 
medical conditions include chiari malformation, 
prior meningitis, hydrocephalus, craniosynostosis, 
traumatic brain injury, superior sagittal sinus 
thrombosis, leukemia, Lyme disease, congestive heart 
failure, renal failure, and kidney transplantation [9]. 
Several medications are associated with SIH. The 
medical conditions and medications associated with 
IIH are summarized in Table 1 [8, 9, 22-24].
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CLINICAL PRESENTATION 
The most common presenting symptom in children is 
headache which has been documented in up to 91% 
of the cases [7-9]. It is usually throbbing, intermittent, 
diffuse in nature, and worse upon awakening. Retro-
orbital, neck, and back pains may also occur [25]. 
Nausea and vomiting are very common symptoms. 
Other complaints are blurred or double vision, transient 
visual obscurations, tinnitus, and neck stiffness [26, 
27]. Atypical presentations of IIH without headache 
have been reported, and patients might present with 
some degree of visual loss [28]. In young patients, 
IIH can present only with irritability [22]. Unlike 
patients with intracranial mass lesions, the level of 
consciousness is usually intact in children with IIH 

[6]. Symptoms such as seizures and focal neurologic 
deficits are likely to point towards intracranial mass 
lesions [8]. 
Children with suspected IIH should have careful 
ophthalmological and full neurological examination. 
The examination of children with IIH is usually 
normal except for reduced visual acuity, visual fields 
defects, unilateral or bilateral sixth nerve palsy, 
and papilledema [8]. Also, children with suspected 
IIH should undergo detailed general examination, 
including blood pressure measurement and BMI 
assessment. The examination should be directed to 
identify the secondary causes, such as otitis media, 
mastoiditis, sinusitis, or other causes listed in Table 1. 

Table 1. Reported risk factors for secondary intracranial hypertension

Medication Infection Medical and surgical conditions
Amiodarone
Cyclosporine

Nalidixic acid
Nitrofurantoin
Oral contraceptive pills
Steroids therapy
Tetracyclines
Vitamin A analogues
Lithium
Penicillin
Phenytoin
Sulphonamides

Coxsackie B encephalitis
HIV
Infectious mononucleosis
Lyme disease
Malaria
Poliomyelitis
Prior meningitis
Syphilis

Adrenal insufficiency
Chiari malformation
Chronic anemia
Congestive heart failure
Craniosynostosis
Cushing’s disease
Guillain-Barre syndrome
Hydrocephalus
Leukemia
Polycystic ovary syndrome
Renal failure
Superior sagittal sinus thrombosis
Systemic lupus erythematosus
Traumatic brain injury
Trisomy 21
Vitamin D deficiency

Papilledema is the most important sign in children with 
IIH. However, the absence of papilledema has been 
documented. Faz et al [29] reported that papilledema 
was absent in 48% of their cases. It is typically 
bilateral but can also be unilateral and can be absent 
in infants with unfused sutures [30]. However, the 
absence of papilledema does not rule out the disease 

[26]. Sixth cranial nerve palsy has been reported in 
46% to 60% of cases [7, 31]. Visual acuity loss was 
reported in 6 to 20% of cases, whereas visual field 
defect was reported in up to 91% of cases [8]. 

INVESTIGATIONS
Once IIH is clinically suspected, then urgent 
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investigations should be done. Initial neuroimaging 
should start with CT scan; if unremarkable, then 
lumbar puncture with opening pressure should be 
done [23]. Further tests are indicated to rule out the 
secondary causes like CBC, urea and electrolyte, 
bone profile, plasma glucose, and thyroid function 
tests [32].

Neuroimaging 
Brain MRI is indicated to rule out any evidence of 
hydrocephalus, intraparenchymal lesions, or abnormal 
meningeal enhancement [33]. Although CT scan is 
fast and inexpensive neuroimaging modality, it should 
be avoided when possible to minimize exposure to 
radiation [34]. Magnetic resonant venography (MRV) 
is also recommended to exclude cerebral venous sinus 
thrombosis [35]. Findings that suggest IIH in brain 
MRI include posterior globe flattening, intraocular 
protrusion of the optic nerve, horizontal tortuosity of 
the optic nerve, enlargement of optic nerve sheath, 
decreased in the size of the pituitary gland and 
transverse venous sinus stenosis [35-36].

Lumbar Puncture
Lumbar puncture in children is challenging. It should 

be done under sedation to avoid falsely elevated CSF 
pressure due to crying. It is used to measure the CSF 
opening pressure and to exclude meningitis. It is 
preferred to be done in lateral decubitus position with 
the legs in flexion position [8].
Interpreting the results of CSF opening pressure 
in children is difficult. Most of the studies suggest 
that 280 mmH2O is considered as the upper limit of 
CSF opening pressure in children between 1 and 18 
years [37, 38]. In normal neonates, value above 76 
mmH2O is considered abnormal [39]. CSF Samples 
should always be sent for routine biochemistry and 
microbiology analysis. The composition of CSF 
should be unremarkable with respect to cell count, 
protein, and glucose. 

DIAGNOSTIC CRITERIA 
New diagnostic criteria for pediatric IIH have been 
recently proposed by Friedman and his colleagues 
[33]. It includes specific recommendations for 
CSF opening pressure in pediatric population and 
addresses some issues when the diagnosis of IIH is 
not clear and atypical. The new diagnostic criteria are 
shown in (Table 2).
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Table 2 - Diagnostic criteria for idiopathic intracranial hypertension (IIH)

1. Required for the diagnosis of IIH 
A. Papilledema 
B. Normal neurologic examination except for cranial nerve abnormalities 
C. Neuroimaging: Normal brain parenchyma without evidence of hydrocephalus, mass, or structural lesion 
and no abnormal meningeal enhancement on MRI, with and without gadolinium, for typical patients 
(female and obese), and MRI, with and without gadolinium, and magnetic resonance venography (MRV) 
for others. If MRI is unavailable or contraindicated, contrast-enhanced CT may be used 
D. Normal CSF composition 
E. Elevated lumbar puncture opening pressure (≥250 mm CSF in adults and ≥280 mm CSF in children [250 
mm CSF if the child is not sedated and not obese]) in a properly performed lumbar puncture 
2. Diagnosis of IIH without papilledema 
In the absence of papilledema, a diagnosis of IIH syndrome can be made if B–E from above are satisfied, 
and in addition the patient has a unilateral or bilateral abducens nerve palsy 
In the absence of papilledema or sixth nerve palsy, a diagnosis of IIH syndrome can be suggested but not 
made if B–E from above are satisfied, and in addition at least 3 of the following neuroimaging criteria are 
satisfied: 
i. Empty sella 
ii. Flattening of the posterior aspect of the globe 
iii. Distention of the perioptic subarachnoid space with or without a tortuous optic nerve 
iv. Transverse venous sinus stenosis 
A diagnosis of IIH is definite if the patient fulfills criteria A–E. 
The diagnosis is considered probable if criteria A–D are met but the measured CSF pressure is lower than 
specified for a definite diagnosis.

Adapted from Friedman et al [33] 

MANAGEMENT
The best approach to manage IIH in children is through 
a multidisciplinary team that includes a pediatrician, 
pediatric neurologist, ophthalmologist, orthoptist, 
nutritionist, and neurosurgeon. In asymptomatic 
patients with normal vision and mild papilledema, no 
treatment is needed and only serial ophthalmological 
evaluation is required [40]. Treatment is indicated when 
there is an evidence of visual loss, moderate to severe 
papilledema, or persistent headaches [40]. Different 
treatment modalities can be used. Generally, the 
selection of medical, surgical, or combined treatments 
depends on the severity of the visual symptoms and 

signs. In most cases, medical treatment is used first; 
surgical intervention is indicated if medical treatment 
fails or if the visual function is deteriorating. Life style 
modification such as weight reduction, especially in 
overweight patients was found to be beneficial. [41]. 
One case series showed that reversal of papilledema 
was achieved after reduction of 6% in body weight 
[42]. Another study showed that weight reduction can 
improve the symptoms and reduce ICP in overweight 
women with IIH [43].

Medical treatment 
Treatment should aim at lowering ICP, relieve 
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symptoms, and preserve visual function. The length 
of treatment varies between cases and may last up to 
14 months [32]. Carbonic anhydrase inhibitors have 
been used to reduce ICP and to treat papilledema in 

IIH [44]. Acetazolamide is the most commonly used 
drug as a first-line treatment [8]. Commonly used 
medications are summarized in (Table 3).

Table 3 - Commonly used medications in the management of IIH. 

Medication Dose Side effects Monitoring Comments

Acetazolamide 25 mg/kg/d, 
which can 
be increased 
until a clinical 
response is seen, 
maximum dose 
is 100 mg/kg/d 
[8] 

Gastro intestinal 
upset
Paresthesia of the 
lips, fingers, and 
toes
Anorexia
Electrolyte 
imbalance [8]

Blood electrolytes 
If drug will be 
used for more than 
6 months, then 
kidney ultrasound is 
recommended to rule 
out kidney stones 
[45] 

Success rate reported to 
range between 47% and 
67%. [46]

Furosemide 1–2 mg/kg/d 
with or without 
acetazolamide. 
[45]

Metabolic alkalosis
Hypokalaemia
Hyponatraemia
Hyperglycaemia
Hypotension [46]

Blood electrolytes Few reports indicated 
that combining 
acetazolamide with 
furosemide reduce 
pressure more 
effectively than with 
acetazolamide alone. 
[47]

Topiramate 1.5–3.0 mg/kg/d 
in two divided 
doses, the dose 
should increase 
25 mg/w. No 
more than 200 
mg/d  [8]

Paresthesias
Drowsiness
Lethargy 
Kidney stones [48]

Contraindicated in liver 
failure and in pregnancy 
[48]

Associated with weight 
loss [8]

Corticosteroids Prednisolone: 
1–2 mg/kg/d
Dexamethasone: 
2 mg qds or 
0.1–0.75 mg/
kg/d in 4 divided 
doses [46]

Weight gain
Immunosuppression
Endocrine 
disturbances 

Blood pressure
Electrolytes 
Urine for glucose

 Indicated for acute, 
severe visual loss, and 
when surgery is not 
immediately possible 
[8]

- Not for chronic use

Abbreviations: w; week, d; day.
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Surgical treatment
Surgical procedures, such as optic nerve sheath 
fenestration (ONSF) and CSF shunting can be 
considered when medical treatment fails. Optic nerve 
sheath fenestration (ONSF) is indicated in cases 
of acute, severe or progressive vision loss despite 
medical treatment [8]. It is performed by making an 
incision in the optic nerve sheath, which improves 
CSF drainage and decreases the pressure on the optic 
nerves. About 50% of patients who underwent surgery 
on one side reported bilateral improvement in visual 
acuity [8]. The complication rate of this procedure 
ranges from 4.8% to 45%, with a mean of 12.9% 
[22]. The most commonly reported complications are 
diplopia, anisocoria, and corneal drusen [49]. Rarely 
central retinal artery occlusion, acute angle closure 
glaucoma, and optic neuropathy may occur [50].
Most commonly used CSF shunting procedures 
are lumboperitoneal (LP) and ventriculoperitoneal 
(VP) shunts. LP shunt has been reported to be the 
most successful in alleviating patient symptoms [8]. 
Complications of LP shunt include shunt obstruction, 
lumbar radiculopathy, infection, and tonsillar 
herniation [8]. Ventriculoperitoneal (VP) shunt was 
less studied than LP shunt in the management of IIH, 
and is effective in improving headache and visual 
function in patients with IIH [49]. Improvement of 
headache after VP shunt has been reported in 60% to 
90% of the patients [49]. Transverse sinus stenting 
may be an alternative treatment option in patients 
with refractory IIH who fail medical treatment. [51].
Interestingly, in morbidly obese IIH children with 
unsuccessful trials of weight loss, bariatric surgery 

can be considered with positive effects. This is 
also indicated if obesity is associated with other 
complications other than IIH, such as diabetes or 
sleep apneas [52, 53].

Emergency management 
The management is directed towards lowering 
ICP and preserving visual function. Neurosurgical 
consultation for CSF shunting may be required if 
there is deterioration of visual function. High dose 
of oral or intravenous steroids as well as intravenous 
acetazolamide can be used in such cases. 

Prognosis
With early diagnosis and treatment, most children 
with mild to moderate visual field defects will have 
complete resolution of their symptoms [8]. Permanent 
visual loss or blindness is the most serious morbidity, 
and is mainly related to how severe the papilledema 
was at presentation. High risk groups for irreversible 
visual loss include: blacks, male gender, morbidly 
obese, anemic patient with fulminant IIH [53]. 
Permanent loss of visual acuity has been reported in 
up to 10% of the patients and visual field loss persists 
in up to 17 % of the patients [27,31,50]. 

CONCLUSION
Idiopathic intracranial hypertension is a rare 
neurological disorder in children with many 
unanswered questions. Recognizing high risk 
groups for irreversible visual loss is critical to guide 
management. Early intervention helps prevent 
deterioration in visual function. 
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