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ABSTRACT

INTRODUCTION: In children, idiopathic intracranial hypertension (lIH) is relatively uncommon. It is characterized by an increase in intrac-
ranial pressure, in the absence of evidence of underlying brain disease, structural abnormalities, hydrocephalus, or abnormal meningeal
improvement. However, very rarely it can occur without papilledema, even though it is the most recognizable clinical sign. Due to this, a
delay in diagnosis can lead to severe visual impairments.

CASE PRESENTATION: We describe a patient with a chronic headache but no papilledema. His neurological and systemic examinations
were otherwise unremarkable. A lumbar puncture revealed a high opening pressure of 450 mmH,O and normal cerebrospinal fluid (CSF)
parameters. Magnetic resonance imaging of the brain revealed only tortuous optic nerves, no parenchymal lesions, and no evidence of
venous sinus thrombosis. He required acetazolamide treatment. Our patient’s symptoms improved significantly in 2months with medical

treatment, weight loss, and exercise, with no development of papilledema.

CONCLUSION: There is a wide range of clinical manifestations of IIH, making it difficult to decide when to begin treatment.
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Introduction

Chronic headache is a difficult clinical condition to manage
because the treatment is sophisticated and not usually
effective.! Patients with chronic refractory headache who do
not respond to prophylactic prophylaxis should be evaluated
for idiopathic intracranial hypertension (IIH).!

Headache caused by ITH often resembles chronic migraine
or chronic tension-type headache, making differentiation
from primary headache clinically difficult.? Lumbar puncture
is needed to confirm the diagnosis, but there is disagreement
about the CSF opening pressure cut-off value for the diag-
nosis of intracranial hypertension, the opening pressure of
200 mmH,O was the previously accepted upper limit of nor-
mal CSF pressure.?

In children, ITH is rare. It is characterized by an increase in
intracranial pressure (ICP) without any underlying brain dis-
ease, structural abnormalities, hydrocephalus, or abnormal
meningeal enhancement.> Among children in the United
States, the incidence is 0.9 per 100000, while in Canada, it is 4
per 100000.3

The precise pathophysiology of ITH is not known. Normally,
ICP remains constant and maintained within a normal range
due to cerebral autoregulation.* Elevated ICP is caused by

disturbances in cerebrospinal fluid (CSF), cerebrospinal fluid
dynamics, and molecular mechanisms.

The Monro-Kellie doctrine states that the volume of the
brain, cerebrospinal fluid, and blood within the brain is con-
stant. An increase in one should cause a mutual decrease in the
other two, in addition, increased CSF production, decreased
outflow, increased volume, venous system obstruction, endo-
crine causes, metabolic causes, and chronic inflammation may
also be involved.®” Obesity is associated with IIH, but the
association cannot be explained pathophysiologically.®

Headache are usually throbbing, intermittent, diffuse in
approximately 90%,’ and worsen upon awakening. In addition
to headache, neck and back pain should resort to IIH, not
pseudotumor. ITH remains a diagnosis of exclusion. Prompt
diagnosis and comprehensive evaluation are essential to pre-
vent vision loss and improve associated symptoms.1® Symptoms
such as nausea and vomiting are common. Other complaints
include blurred or double vision, temporary visual disturbances,
tinnitus, and neck stiffness.!! Irritability may be the only symp-
tom of ITH in younger patients.!? Children with ITH are usu-
ally conscious.!3

Friedman et al'* propose updated diagnostic criteria for
pediatric ITH. It provides specific recommendations for CSF
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opening pressure in pediatric patients and addresses issues
when ITH is not clearly diagnosed.!#

In addition, Friedman and Jacobson® recognized MRT’s
recent diagnostic criteria and set the upper limit at 250 mmH20.
Diagnostic criteria for IITH without papilledema or sixth nerve
palsy have been proposed, combined with increased opening
pressure and at least 3 of the following imaging findings: empty
sella, preoptic subarachnoid dilatation with or without optic
nerve distortion, posterior flattened sclera, and transverse sinus
stenosis.>1*

Case Presentation

A 12-year-old boy, previously healthy, with excellent academic
Pediatric
Department of our hospital, with a 7-day history of moderate

performance, presented to the Emergency
to severe headache with frontal localization, without vomiting,
altered level of consciousness, abnormal movements, or sei-
zures. The headache was constant, aggravated by physical activ-
ity with no relieving factors.

The patient had no visual symptoms, vertigo, or tinnitus.
There was no history of fever, recent febrile illness, or medica-
tion intake including herbal medications. Other neurological
symptoms were negative. Other body systems symptomatology
was unremarkable.

The patient had a past medical history of chronic headache
that have occurred on and off over the past 7months. The
headache did not affect his activities of daily living, and he does
not have any sinister symptoms. There was no history of head
trauma. His birth weight was normal, and his head circumfer-
ence was normal. No family history of epilepsy or chronic
headache.

Physical examination revealed a conscious nonobese child.
His body weight was 45kg (above the 50th centile). His eye
examination showed no diplopia and no evidence of abducens
nerve palsy. Visual acuity was 20/20 in both eyes with normal
color vision, pupillary light responses, and normal fundus
examination (Figure 1). The remaining neurological and sys-
temic reviews were normal.

His laboratory investigations revealed normal complete
blood count, renal functions, liver functions, thyroid profile,
anti-nuclear antibodies, anti-double-stranded DNA, and vita-
min A and D levels.

His brain imaging using computed brain tomography was
normal, with no evidence of space-occupied lesions. Brain and
orbit magnetic resonance imaging (MRI) with contrast showed
some evidence of elevated ICP, slight vertical tortuosity of both
optic nerves and slightly prominent CSF around optic nerves,
no flattening of the posterior sclera (Figure 2A-D). There were
no parenchymal abnormalities or areas of enhancement, nor-
mal spinal cord anatomy, and no abnormal signal intensity.
Magnetic resonance venography (MRV) showed no venous
sinus thrombosis.

He underwent lumber puncture which was notable for an
opening pressure of 450mmH,O. CSF cytology, chemistry,

Figure 1. Patient’s fundus examination was normal.

and cultures were normal with white blood cells being only
3/mm?, no red blood cells, the protein was 40 mg/dl, and glu-
cose being 35 mmol/l. The viral panel for neurotrophic viruses
including herpes simplex viruses 1 & 2, cytomegalovirus,
Epstein Barr virus, and neurotrophic enteroviruses, were nega-
tive. His CSF IgG index was 0.5 (normal range 0.3-0.6), there
were no oligoclonal bands, normal autoimmune serology, aqua-
porin 4 antibodies titer 1:10 (negative), and myelin oligoden-
drocyte glycoprotein antibodies were negative.

After draining 30ml of CSF, acetazolamide was com-
menced based on clinical case profiling and assimilation. It was
started at 10mg/kg/day and escalated. Nonpharmacologic
intervention, including dietary advice and regular physical
exercise, was also commenced. The patient lost 5kg and his
weight became 40 kg on the 50th centile.

After 2 months of acetazolamide therapy, the patient showed
areduction in headache frequency and severity and an improved
quality of life. Repeated lumbar puncture revealed normal
opening pressure with normal CSF parameters. His most
recent clinic visit revealed no visual symptoms or the develop-
ment of papilledema with a resolution of MRI findings.

Discussion
Idiopathic intracranial hypertension is a disorder of unknown
etiology.’® Classic symptoms and signs of IIH include head-
ache, papilledema, diplopia, and pulsatile tinnitus. Atypical
presentations include highly asymmetric or even unilateral
papilledema and ITH without papilledema. Although atypical
findings should raise a red flag and prompt further investiga-
tion for an alternative etiology, clinicians should be familiar
with these unusual presentations.'

In multiple reports, papilledema was not present, and the
majority of patients were nonobese.>17 Our case is similar to
this. The results of both studies contradict the current medical
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Figure 2. (A—C): MRI/T2 FLIAR MRI showed prominence of the optic nerve head as well as tortuosity of optic nerves and prominent perioptic nerve

sheath. (D): Normal brain parenchymal, no lesions.

practice of associating papilledema and obesity with IIH in
childhood. We emphasize the need for revised diagnostic crite-
ria in this population to detect and manage this condition.1®
Favoni et al'® found in their study to determine the preva-
lence of ITH without papilledema, testing revised diagnostic
criteria by Friedman in refractory chronic headache patients,
23% had opening pressure greater than 200 mmH,O. The 5%
of patients with ITH had neuroimaging findings suggestive
of elevated ICP, which was consistent with our patient.
Papilledema is an essential sign in children, but its absence
does not exclude IIH. Based on a previous study, 48% of

patients did not have papilledema, which highlights the
importance of evaluating any child with chronic headache. The
consequences of idiopathic intracranial hypertension with
papilledema are unclear regarding vision and require further
research.?

Bashiri et al?® observed that 2% of their patients had no
papilledema when they presented. The neuroimaging criteria
were consistent with raised ICP and high opening pressure,
and headache and visual disturbances were the most common
presentations. Our report contradicted this. We found no visual
disturbances and only 2 signs of elevated ICP. It is possible to
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attribute the difference in clinical presentation and imaging to
the magnitude of the pressure and other factors.

In the study of Favoni et al,'® they found only 2 patients
(5%) that satisfied neuroimaging criteria, both had opening
pressure higher than 200 mmH,O, but only one higher than
250mmH,0, and one of them (2.5%) met the newly proposed
diagnostic criteria by Friedman for idiopathic intracranial
hypertension without papilledema, they also found all patients
had retinal nerves fiber layer thickness within normal range,
supporting the hypothesis that long duration of headache does
not affect the eye. In our case we found, only 2 signs suggestive
of the raised ICP and opening pressure of 35 mmg, and the
patient was symptomatic, had a headache, and had no gross
visual disturbance.

In a study done by Digre et al,?! they found patients without
papilledema reported visual disturbances (20%), spontaneous
venous pulsations (75%), and non-physiologic visual field con-
striction (20%) more often than did those with papilledema.
This finding is inconsistent with our case. They also found
lower opening pressure in patients without papilledema, this is
also inconsistent with our case where we found a markedly
elevated opening pressure of 450 mmH,O.

Table 1. Summary of previous studies on IIH in children.

NUMBER OF
CASES

CLINICAL MANIFESTATIONS

Chelse and 12
Epstein?

Faz et al'® 27

Lessell'” 25
or somnolence, rather than headache.

In adolescents: headache, lateral rectus
paresis, vertical strabismus, facial paresis,

and back, and neck pain.

Some cases were associated with
tetracycline therapy, malnutrition or
re-nutrition, and the correction of
hypothyroidism

Phillips 45
etal"

13 patients (37%) were obese.

4 patients had visual acuity less than 20/40

in the best eye.

10 patients had visual field deficits.

Headache, visual reduction, and nausea

Headache, visual reduction, and nausea

Infants and young children: irritability, apathy,

A relationship between IIH in children and age, as well as
obesity, remains unclear. While 45% of patients between the
ages of 3 and 11 are obese, our patient is not.® According to the
study, young children with IIH had a lower obesity rate than
older children.

In their study, Brodsky and Vaphiades?? found distension of
the perioptic subarachnoid space in 45%, and vertical tortuosity
of the orbital optic nerve in 40%, which were in agreement
with ours.

It has been reported that 65% of patients with idiopathic
intracranial hypertension have distension of the perioptic suba-
rachnoid space as well as tortuosity of the optic nerve, which is
similar to our findings. They also found other narratives of idi-
opathic intracranial hypertension.?

In summary, considering the present data and previous
reports (Table 1), physicians should not dismiss the possibility
of intracranial hypertension in patients with symptoms sug-
gesting intracranial hypertension based solely on the presence
or absence of papilledema. When children are experiencing
persistent headache that is not responding to standard treat-
ment, intracranial hypertension with or without papilledema
should be considered.

PREVALENCE OF
PAPILLEDEMA

TREATMENT

In 87% Acetazolamide and weight
reduction.
Two cases needed urgent
neurosurgical intervention

In 52%. Medical therapy: pharmacologic

& non-pharmacologic such as
The majority of patients weight reduction

were nonobese (70%)

In young children:
infrequent.

Acetazolamide and weight
reduction.

In older children: 67% Three cases needed urgent
neurosurgical intervention.

80% with a variable
grade of papilledema

Medical therapy in the majority
of patients.

Three patients needed surgical
consideration.

17 patients (49%) had cranial nerve deficits

and headache.

10 patients (33%) had optic nerve atrophy.

(Continued)
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Table I. (Continued)

NUMBER OF

CLINICAL MANIFESTATIONS
CASES

PREVALENCE OF
PAPILLEDEMA

TREATMENT

Rangwala 58

Headaches and visual dysfunction were the

Papilledema was
associated in the majority
of cases

Although most cases of
pediatric idiopathic intracranial
hypertension improve with
medical treatment, those who
have had visual progression
despite medical treatment have
undergone optic nerve sheath
fenestration and
lumboperitoneal shunting.

Papilledema was
associated in the majority
of cases

Medical therapy

Papilledema was Medical therapy in the majority

and Liu'® most common presentation

Walker4 Headaches and visual dysfunction were the
most common presentation.
Visual field restriction and sixth nerve palsy
were common.

Favoni Headache and visual disturbances

etal'®

Digre etal?® 17

those with papilledema
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