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Idiopathic intracranial hypertension in children:
Etiological features and treatment modalities
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ABSTRACT

Objective: Idiopathic intracranial hypertension (lIH) is characterized by increased intracranial pressure without mass
lesions, structural abnormalities, or hydrocephalus. Its pathogenesis remains unclear, but inflammatory factors, natriuretic
peptides, and aquaporins are believed to play a role. This study aimed to assess the etiology, clinical features, and treatment
responses of pediatric patients with IIH.

Material and Methods: This retrospective study reviewed the records of 43 pediatric patients diagnosed with IIH between
2018 and 2023 at two hospitals. Diagnosis was based on modified Dandy criteria and pediatric pseudotumor cerebri criteria
from Rangwala. Patients underwent neurological and ophthalmological evaluations, including optic disc assessment, MRI,
and CSF analysis. Treatment was initiated with acetazolamide, with some patients receiving topiramate or steroids if
necessary. Statistical analysis was performed using descriptive methods.

Results: The cohort consisted of 28 females (65%) and 15 males (35%), with a mean age of 11.6+3.4 years. The most
common presenting symptoms were headache (56%) and blurred vision (28%). Optic disc edema was present in all
patients, and visual field defects were observed in 16%. The average BMI was 26.3+7 kg/m?, with 56% of patients having
a BMI over 25 kg/m?. The majority (53%) had no identifiable cause. Acetazolamide was used as the first-line treatment,
with topiramate added for patients who did not respond. Papilledema resolved in 86% of patients within six months. Four
patients (9%) required permanent shunt surgery.

Conclusion: IIH in children is more common in post-pubertal females and is often associated with obesity. Headache and
visual disturbances are the most common symptoms. Acetazolamide was effective for most patients, with topiramate
used for treatment-resistant cases. Surgery was required for patients with severe symptoms or inadequate response to
medication. Early diagnosis and appropriate treatment are essential to prevent vision loss.
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idyopatik intrakraniyal hipertansiyon tanili pediatrik hastalarda etyolojik
degerlendirme ve tedavi yaklasimlari

OzZET

Amag: idyopatik intrakraniyal hipertansiyon (1IH), kitle lezyonlari, yapisal anormallikler veya hidrosefali olmaksizin artmisintrakraniyal basingla karakterizedir.
Patogenezi tam olarak aydinlatilamamig olmakla birlikte, inflamatuar faktorler, natriliretik peptitler ve aquaporinlerin rol oynadigi diistinilmektedir. Bu
¢alismanin amaci, lIH’li pediatrik hastalarin etiyolojisini, klinik 6zelliklerini ve tedavi yanitlarini degerlendirmektir.

Gereg ve Yontemler: Bu retrospektif calismada, 2018 ile 2023 yillari arasinda iki hastanede IIH tanisi konulan 43 pediatrik hastanin kayitlari incelendi. Tani,
modifiye Dandy kriterleri ve Rangwala’nin pediatrik psédotliimor serebri kriterlerine gére konuldu. Hastalar nérolojik ve oftalmolojik degerlendirmelere
tabi tutuldu, bu kapsamda optik disk degerlendirmesi, MRI ve BOS analizi yapildi. Tum hastalarda tedaviye asetazolamid ile baslandi, yan etki gelisen veya
tedaviye yanitsiz olan hastalarin tedavisine topiramat ve/veya steroid eklendi. istatistiksel analizler tanimlayici yéntemler kullanilarak yapildi.

Bulgular: Calismaya 28 kadin (%65) ve 15 erkek (%35) hasta dahil edildi ve ortalama yaslari 11,6+3,4 yil olarak belirlendi. En sik gorilen semptomlar bas
agrisi (%56) ve bulanik gorme (%28) idi. Tum hastalarda optik disk 6demi mevcut olup, %16’sinda gérme alani kusurlari gézlendi. Ortalama BMI 26,37
kg/m? saptandi ve hastalarin %56’sinin BMI’si 25 kg/m? nin lizerindeydi. Hastalarin %53’tinde etyolojik neden saptanamadi. Asetazolamid birinci basamak
tedavi olarak kullanildi ve yanit vermeyen hastalara topiramat eklendi. Hastalarin %86’sinda papilédem alti ay icinde geriledi. Dort hasta (%9) kalici sant
ameliyatina ihtiyag¢ duydu.

Tartisma: idyopatik intrakraniyal hipertansiyon, cocuklarda gérme kaybinin énemli bir nedenidir. Bas agrisi gibi semptomlari hafifletmek ve gérme
kaybini 6nlemek icin erken tani ve tedavi blyik 6nem tasimaktadir. Ergenlik ¢agindaki kizlarda erkeklere kiyasla daha ytiksek bir yayginlik géstermektedir.
Cok faktorli etiyoloji goz 6niine alindiginda, kapsamli bir tanisal degerlendirme esastir. Asetazolamid birincil tedavi yéntemi olmaya devam ederken,
topiramatin eklenmesi cerrahi miidahale ihtiyacini azaltabilir. Genel olarak, IIH tibbi tedaviye olumlu yanit vermektedir; ancak, tedaviye direngli vakalarda
gérme kaybini 6nlemek i¢in zamaninda cerrahi midahale kritik 6neme sahiptir.

Anahtar Kelimeler: Papil 6dem; pediatrik; psédotiimor serebri; idyopatik intrakraniyal hipertansiyon.
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Treatment modalities include weight loss, pharmacotherapy,
and surgical interventions (6). Acetazolamide and topiramate
are frequently utilized in medical management. In cases
unresponsive to medical treatment, surgical options such as
ventriculoperitoneal shunt, lumboperitoneal shunt, or optic
nerve sheath fenestration may be considered (8). Remission is
defined as the absence of headache and improvement in optic
nerve function during a six-month treatment-free interval (9).

INTRODUCTION

Idiopathic intracranial hypertension (lIH) is characterized
by symptoms and signs of elevated intracranial pressure
in the absence of mass lesions, structural abnormalities,
hydrocephalus, or meningeal enhancement on neuroimaging,
along with elevated intracranial pressure and a normal
cerebrospinal fluid (CSF) composition. Diagnosis typically relies

on the modified Dandy criteria (1). ) ) - ) o o
Thisstudyaimsto elucidate the etiology and clinical characteristics

of pediatric patients diagnosed with idiopathic intracranial
hypertension and to assess their treatment responses.

Common presenting symptoms include headache, blurred
vision, diplopia, vomiting, dizziness, and pulsatile tinnitus
(2). Notably, approximately 29% of children with IIH remain
asymptomatic (3). The pathogenesis of IIH is not yet fully
elucidated; however, inflammatory factors, natriuretic peptides,
and aquaporins are believed to play a role (4).

MATERIAL AND METHODS

This retrospective study examined the records of patients
diagnosed with idiopathicintracranial hypertension (IIH) who were

The incidence of IIH is reported to be 0.63 per 100,000 children
(5). It occurs equally among boys and girls under the age of
12, but its prevalence increases in females post-puberty (6).
Despite its relatively low frequency, accurate diagnosis and
appropriate treatment are crucial to preventing permanent
vision loss (7).

followed for at least one year at the child neurology outpatient
clinics of Goztepe Prof. Dr. Slleyman Yalgin City Hospital and
Bezmialem Foundation University Hospital. A total of 43 patients
were included. The diagnosis of pediatric IIH was made using
the modified Dandy criteria and Pediatric Pseudotumor Cerebri
diagnostic criteria adapted from Rangwala (1, 10) (Table 1).
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Table 1. Modified Dandy criteria adapte

Modified Dandy criteria for Pseudotumor Cerebri

1. Signs and symptoms of increased intracranial pressure

2. No localizing findings on neurological examination

3. Normal MRI/CT without central venous sinus thrombosis
4

Patient files were reviewed for medical history, physical examination
findings, laboratory investigations, radiological assessments,
and treatments. All patients underwent neuro-ophthalmological
evaluations. The severity of optic disc edema was assessed using
the Frisen scale, where stage 1 represents the mildest form and
stage 5 the most severe (11). Visual acuity, visual field examination,
optical coherence tomography, color vision tests, and fundus
photography were conducted based on patient compliance.

Laboratory tests, including complete blood count, liver and kidney
function tests, electrolyte levels, thyroid function tests, erythrocyte
sedimentation rate, vitamin D and B12 levels, parathormone, and
cortisol levels, were performed to rule out underlying conditions.
Lumbar puncture was conducted in the lateral decubitus position
to measure opening CSF pressure, and CSF analysis was performed
for microbiological and biochemical parameters.

Childhood obesity is defined as a body mass index (BMI) at
or above the 95* percentile for age and sex in children (12).
Brain MRI and MR venography were performed on all patients,
with those diagnosed with sinus thrombosis excluded from
the study. Female patients underwent ovarian ultrasound to
assess for polycystic ovary syndrome (PCOS), and patients were
screened for sleep apnea syndrome and medication use.

Patients were monitored weekly for the first month, monthly
for three months, and every three months thereafter.
Acetazolamide and/or topiramate were utilized as first-line
treatment options.

This study was approved by the Medipol University Ethics
Committee (2024-675) and was conducted in accordance with
the Declaration of Helsinki Principles.

Statistical Analysis

Statistical analyses were performed using the NCSS (Number
Cruncher Statistical System) 2007 Statistical Software (Utah,
USA). Descriptive statistical methods (mean, standard deviation,
median, interquartile range) were applied to evaluate the data.

RESULTS

Among the 43 patients included in the study, 28 (65%) were
female and 15 (35%) were male. The age range was 4 to 17
years, with a mean age of 11.6£3.4 years. The ratio of girls to
boys aged 12 and under was 13:8, whereas for those over 12
years of age, it was 16:6. Clinical features are detailed in Table 2.
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Cerebrospinal fluid(CSF) pressure is 250 cm H,O and above with normal CSF composition
[2250 mm CSF in adults and 2280 mm CSF in children (250 mm CSF if the child is not sedated and obese)]
5. No identifiable cause of intracranial hypertension, including medications

MRI: Magnetic resonance imaging; CT: Computed Tomography; CSF: Cerebrospinal fluid.

Headache was the most common presenting complaint, reported
by 24 patients (56%), followed by blurred vision in 12 patients
(28%), vomiting in 6 patients (14%), and diplopia in 6 patients
(14%). Fourteen patients presented with multiple complaints.
Neurological examinations revealed sixth cranial nerve palsy in 14%
of patients, while papilledema was noted in all patients. Visual field
defects were identified in 7 patients, with one patient exhibiting
decreased visual acuity and defects in all quadrants of the visual
field. Normal visual evoked potential tests were recorded for this
patient, whose symptoms resolved following IIH treatment.

The average BMI of the patients was 26.3+7 kg/m? (range: 15—
53 kg/m?), with 24 patients (56%) having a BMI over 25 kg/m?
and 8 patients (19%) having a BMI of 30 kg/m? or higher.

Papilledema staging for the right eye was as follows: stage 1
(n=4), stage 2 (n=16), stage 3 (n=16), stage 4 (n=7). For the left
eye: stage 1 (n=6), stage 2 (n=15), stage 3 (n=15), stage 4 (n=7).
CSF examination results were normal for biochemical and
microbiological parameters in all patients. The average opening
pressure was measured at 405+153 mmH,0 (range: 250-760
mmH,0). Brain MRI findings are summarized in Table 2.

Etiological assessments are outlined in Table 3, with no
identifiable cause found in 23 patients (53%).

Acetazolamide treatment was initiated for all patients at a
dosage of 15-25 mg/kg/day. Two patients who could not
tolerate acetazolamide were switched to topiramate, while in
7 patients with insufficient symptom improvement, topiramate
was added to the regimen. Steroids were incorporated into the
treatment of one patient.

Within the first six months, papilledema completely regressed in
86% of patients. Temporary lumbar drainage was performed four
times in two patients with CSF pressures of 730 and 750 mmH,0,
respectively. Despite these interventions and ongoing medical
treatment, four patients (9%) ultimately required a permanent
shunt. Permanent visual field loss was noted in two patients
despite undergoing ventriculoperitoneal shunt placement. No
recurrences were observed during the 12-month follow-up period.

One patient reported changes in processing speed and reaction
time during follow-up. Complications following lumbar puncture
occurred in one patient, who developed intracranial bleeding
due to thrombosis, despite having normal MRI venography and
no family history of coagulopathy.



Sénmez Sahin et al., Evaluation of children with pseudotumor cerebri

Table 2. Clinical cha

Characteristics n (%)
Median age (years) 11.6+3.4
Female/male ratio 28/15
Presenting symptoms
Asymptomatic 9(21)
Headache 24 (56)
Blurred vision 12 (28)
Double vision 6 (14)
Vomiting 6 (14)
Dizziness 1(2)
Back pain 1(2)
Initial findings
Papilledema 43 (100)
Cranial nerve VI palsy 6 (14)
Visual field defect 7 (16)
Papilledema Stage
Right eye
Stage 1 4(9)
Stage 2 16 (37)
Stage 3 16 (37)
Stage 4 7 (16)
Left eye
Stage 1 6 (14)
Stage 2 15 (35)
Stage 3 15 (35)
Stage 4 7 (16)
MRI/MRYV findings
Optic nerve sheat distention 13 (30)
Posteroscleral flattening 4(9)
Partial empty sella 1(2)
Transvers sinlis compressing 9 (20)
Median opening pressure (mm H,0) 405+153 (250-760)
Median BMI (kg/m?) 26.3+7 (15-53)
MRI: Magnetic resonance imaging; MRV: Magnetic Resonance Venography;
BMI: Body mass index.

DISCUSSION

Idiopathic intracranial hypertension is marked by signs and
symptoms indicative of elevated intracranial pressure without
space-occupying lesions (13). It is often associated with obesity
and puberty in children. Previous studies report that 60% of IIH
patients are over 10 years of age (14). In our study, the distribution
of patients aged 12 and under compared to those over 12 was
nearly equal (22/21). While previous research indicated average
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Table 3. Etiological

Etiology n (%)
Obesity 17 (40)
Iron deficiency 4(9)
Vitamin D deficiency 1(2)
Polycystic ovary syndrome 1(2)
No identifiable cause 23 (53)

ages of 10.79 years Per et al. (15) and 10 years Hacifazlioglu et al.
(16), our cohort had a mean age of 11.6 years.

The female gender is a recognized risk factor for IIH in adults;
however, in children, the distribution varies based on age and
risk factors (17). It has been documented that IIH occurs at similar
rates in boys and girls pre-puberty, but shows a higher prevalence
in females post-puberty (18). A meta-analysis of childhood-onset
IIH reported equal prevalence among prepubertal children, with
increased occurrence in girls aged over 11 years (19). Our findings
corroborate this trend, with a greater proportion of females in
both age categories. The ratio of girls to boys aged 12 and under
was 1.6, increasing to 2.7 for those over 12 years of age, which
aligns with existing literature (19-21).

In our study, headache was the predominant complaint,
affecting 56% of patients, consistent with other research (2, 16,
22). Visual impairment, reported by 28% of patients, aligns with
findings from Moavero et al. (2). While older children often
present with headache, younger patients may exhibit symptoms
such as lethargy and drowsiness (23). Among our cohort, five
patients aged 6 years and under were observed; three were
asymptomatic, while two presented with blurred vision. The
prevalence of asymptomatic patients in the literature ranges
from 10% to 31%, with our study reporting 16% (3, 15, 24).

Papilledema was present in all patients (100%), with sixth cranial
nerve palsy noted as the second most common sign (14%).
Serin et al. (22) reported similar findings, where papilledema
was the most frequently observed neurological sign, followed
by sixth cranial nerve paralysis. In the study by Per et al. (15),
papilledema was recorded in all patients, while sixth cranial
nerve paralysis occurred in 19%.

Conditions associated with IIH include various medications,
systemic diseases, and metabolic/endocrine disorders.
Relevant medications include tetracyclines, oral contraceptives,
hypervitaminosis A, nalidixic acid, and corticosteroid use and
withdrawal. Systemic conditions linked to IIH encompass iron
deficiency anemia, leukemia, and Behget’s disease, while
metabolic/endocrine  disorders include hypothyroidism,
hyperthyroidism, adrenal insufficiency, and obesity (25). Our
study identified obesity, iron deficiency, vitamin D deficiency,
and PCOS as associated conditions.

Agraz et al. (26) reported an obesity rate of 50%, significantly
higher than the national average in the United States. In Tlrkiye,
the Ministry of Health reported a childhood obesity prevalence
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of 9.9%. In our study, the obesity prevalence was notably higher
at 40%. In Tovia et al.s (20) study, 48% of patients had a BMI
over 25 kg/m?, while PCOS was observed in 3.3% of patients.
In our cohort, iron deficiency was the second most common
etiology (9%), with one patient diagnosed with PCOS (2%) and
another with vitamin D deficiency (2%). No medications that
could induce IIH were identified in the patient population.

MRI findings in IIH may include optic nerve head protrusion,
optic nerve tortuosity, posteroscleral flattening, increased
perioptic CSF, and transverse sinus stenosis (27). Hirfanoglu
et al. (28) reported optic nerve tortuosity and enlargement
as the most prevalent MRI findings. In our study, optic nerve
sheath enlargement was the most common finding, observed
in 13 patients (30%), followed by transverse sinus stenosis in 9
patients (20%). Transverse sinus stenosis has demonstrated high
sensitivity (74%) and specificity (100%) for IIH (29). Hartmann et
al. (27) compared MRI findings across prepubertal, adolescent,
and adult patients, noting significantly lower occurrences
of posteroscleral flattening and transverse sinus stenosis in
prepubertal children. Although puberty was not classified in our
analysis, we found increased MRI and MR venography findings
in patients over 12 years of age. Specifically, optic nerve sheath
prominence was seen in 3 (14%) of the 22 patients aged 12 and
under, compared to 10 (48%) of the 21 patients aged over 12.

The primary objective of IIH treatment is to prevent vision loss
and alleviate symptoms by reducing CSF pressure. Both medical
and surgical methods are employed in the management of this
condition. Acetazolamide is typically the first-line treatment,
functioning by inhibiting carbonic anhydrase to reduce CSF
production (30). In our study, all patients (100%) initiated
treatment with acetazolamide. Common side effects include
metallic taste, paresthesia, transient anorexia, and metabolic
acidosis (31). Two patients discontinued acetazolamide due
to paresthesia and were transitioned to topiramate. Of the
remaining patients, acetazolamide treatment continued in
41 (95%), with 34 (79%) demonstrating clinical improvement.
Similar results were reported by Tovia et al. (20), with 76% of
patients benefiting from acetazolamide, while Per et al. (15)
found this rate to be 38%. Celebisoy et al. (32) noted that the
effectiveness of topiramate was equivalent to acetazolamide. In
our study, topiramate was added to the treatment regimen of 7
patients who did not respond to acetazolamide. Topiramate was
employed in 9 patients (21%) and proved effective in 4. Tovia et
al. (20) indicated that patients unresponsive to acetazolamide
underwent surgical intervention without utilizing topiramate. In
contrast, Per et al. (15) reported improvement with topiramate
in 7 of 10 patients unresponsive to repeated lumbar drainage.

Although steroids were previously employed as a first-line
treatment for IIH, they are now reserved for fulminant cases
due to their side effects (29). One study indicated no clinical
response when steroids were administered as the first
treatment for two patients (15). In our cohort, steroids were
added to the regimen of one patient who did not respond to
acetazolamide, leading to clinical improvement.
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Research in adults has shown that a weight loss of 6% of total
body weight can lead to regression of papilledema (33). All
patients with a BMI exceeding 25 were evaluated by a dietitian,
with clinical improvement observed in 5 patients (12%)
following medication and weight loss interventions.

Ventriculoperitoneal shunts were placed in four patients
unresponsive to treatment. Recent studies suggest that temporary
lumbar drainage can serve as a bridge to avoid permanent shunting
while waiting for medical treatment to take effect in cases of
acute-onset, rapidly progressive II1H (29). In our study, two patients
with BMIs over 30 underwent temporary lumbar drainage;
however, shunt placement was delayed due to family reluctance.
Consequently, permanent visual field loss was noted in these
two patients. Two patients who received direct shunt placement
following treatment failure benefited from the procedure.

All patients were followed for a duration of 12 months, during
which no recurrences were noted. Hilely et al. (9) reported
recurrence rates of 23% in prepubertal patients and 50% in
adolescents, emphasizing that prolonged treatment duration
correlates with decreased recurrence.

One patient exhibited intracranial bleeding secondary to venous
thrombosis following lumbar puncture, which was evaluated
due to persistent headache. This highlights the necessity for
caution regarding complications associated with persistent
headaches following lumbar puncture. Venous hypotension
that develops post-lumbar puncture may lead to venous dilation
and thrombosis (34).

CONCLUSION

Idiopathic intracranial hypertension represents a significant
cause of vision loss in children, underscoring the importance of
early diagnosis and treatment in preserving visual function and
alleviating symptoms such as headache. The condition exhibits
a higher prevalence in adolescent females compared to males.
Given the multifactorial etiology, a comprehensive diagnostic
evaluation is warranted. While acetazolamide remains the
primary treatment modality, the incorporation of topiramate
can mitigate the need for surgical intervention. Overall, 1IH
demonstrates a favorable response to medical management;
however, timely surgical intervention is crucial to prevent vision
loss in treatment-resistant cases.
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