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Abstract: Idiopathic intracranial hypertension (IIH) is one of the chronic causes of elevated intracranial pressure
with no evident cause in neuroimaging and normal CSF analysis. It primarily affects overweight women of

Aim of work: To describe the clinical picture of IIH, neuroimaging and response to treatment after 3 months follow

Patients and methods: This was a prospective study carried out on 25 patients presented at Alexandria University
Hospital with symptomatology of IIH. All the patients were subjected to complete history taking, neurological
examination, fundus examination, lumbar puncture, and MRI brain and MR cerebral venography. The patients were
followed-up for 3 months for assessment of treatment response.

Results: Patients’ ages ranged from 1 Oto 50 years, with a mean BMI 32.32 + 5.28 kg m?. Headache was the
presenting manifestation in 100% of the patients. About 60% of the sample were either misdiagnosed or had a
delayed diagnosis. There was a significant positive correlation between CSF opening pressure (r = 0.504, p = 0.010),
severity of headache (r = 0472, p = 0.017) and grade of papilledema. Optic hydropes and empty sellaturcica were
the most common MRI abnormalities occurring in 95.8% and 70.8%, respectively. Only 30% of the cases had normal
MRYV. Stenosis at genu junction and focal stenosis at transverse sinus occurred in 24% and 20% of the cases,
respectively. Combined medical and serial lumbar puncture were the most effective line of therapy in the recruited

Conclusion: Headache is the most common presentation of IIH, and its severity is positively correlated with
papilledema grade. CSF pressure is also positively correlated with papilledema grade.

Introduction

Idiopathic intracranial hypertension (IIH) is one of the
chronic causes of elevated intracranial pressure with
normal cerebrospinal fluid (CSF) analysis and without
any evident cause in neuroimaging [1]. There are several
proposed mechanisms for IIH such as parenchymal
edema, increased cerebral blood volume, excessive cere-
brospinal fluid (CSF) production, venous outflow ob-
struction, and compromised CSF resorption. Secondary

* Correspondence: amirasiam12989@gmail.com

'Department of Neurology and Psychiatry, Faculty of Medicine, Alexandria
University, Alexandria, Egypt

3Elhadara University Hospital, Moharram Bik, Alexandria, Egypt

Full list of author information is available at the end of the article

@ Springer Open

causes may lead to elevation of intracranial pressure
(ICP) by different mechanisms from truly idiopathic
causes [1]. IIH mainly affects obese females in childbear-
ing period with incidence 12/100000 per year. It can also
occur in children, men, and non-obese persons [2].

Headache is the most common presentation in most
of patients with IIH. Headache profile of IIH is not
specific as it mimics the primary headaches with variable
severity and duration. Patients present with symptoms
as diplopia, blurred vision, transient visual obscurations,
tinnitus, and visual loss. Other symptoms such as
cervical and back pain, dizziness, nausea, and vomiting
may also be present [3].

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.


http://crossmark.crossref.org/dialog/?doi=10.1186/s41983-020-00189-w&domain=pdf
http://orcid.org/0000-0002-8490-3834
http://creativecommons.org/licenses/by/4.0/
mailto:amirasiam12989@gmail.com

Sultan et al. The Egyptian Journal of Neurology, Psychiatry and Neurosurgery

Papilledema is the most important cardinal sign for
diagnosis of IIH. In the vast majority of the patients, the
papilledema is symmetrical. Even though, asymmetrical
papilledema was reported in a minority of patients.
Moreover, the diagnosis of IIH can be made with other
criteria even in the absence of edema. CSF opening pres-
sure should be higher 25 cmH,O for diagnosis of ITH ac-
cording to the modified Dandy criteria with normal
component of CSF [4].

Neuroimaging is essential for exclusion of other causes
of increased intracranial pressure such as tumors, infec-
tions, and venous sinus thrombosis. Various signs of in-
creased intracranial tension can be visualized on
magnetic resonance imaging (MRI) such as distension of
peri-optic nerve space, vertical touristy of optic nerve,
intraocular protrusion of optic nerve, empty sellaturcica,
enlarged Meckel's cave, flattening of posterior sclera,
and posterior displacement of pituitary stalk [5]. On
magnetic resonance venography (MRV), bilateral or
unilateral transverse sinus stenosis (TSS) or sigmoid-
transverse junction stenosis are common findings in
patients with IIH. Other venous abnormalities include
sigmoid sinus or internal jugular stenosis. MRV may be
also normal [6].

Management of IIH includes weight loss, medical ther-
apy (as acetazolamide, diuretics, or corticosteroids),
venous sinus stenting and surgical procedures (as
lumbo-peritoneal shunts, ventriculo-peritoneal shunts,
or optic nerve fenestration). Surgical interventions are
reserved for patients with fulminant I[IH symptoms, e.g.,
rapidly progressive visual loss or severe intractable head-
ache not responding to medical therapy [7].

The following are the aims of the present work:

1- Describe the demographic, health characteristics,
and clinical picture of idiopathic intracranial
hypertension

2- Identify intracranial vascular pathology of studied
patients based on the used radiological studies (MRI
and MRYV)

3- Identify effectiveness of treatment regimens used in
patients with intracranial hypertension after 3
months follow up

Patients and methods

This was a prospective cohort study conducted in
Alexandria University Hospital during the period 2016-
2018. Twenty five patients aged from10 to 50 years were
recruited to this study. All patients presented to the
outpatient clinics with symptoms of idiopathic intracra-
nial hypertension according to the modified Dandy
criteria were included [8]. Patients who had space occu-
pying lesions, venous sinus thrombosis, meningitis, ICP
within normal range, abnormal CSF biochemistry or
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microbiology, or other causes of bilateral disk edema,
e.g., ischemic optic neuropathy or diabetic papillopathy
were excluded from the study. IIH patients without
headache and IIH patients without papilledema were not
included in this study.

All patients were subjected to complete history taking
(including age, sex, headache onset, headache duration,
frequency, site, character, severity, and intensity, associ-
ated symptoms, e.g., nausea, vomiting, photophobia, and
phonophobia, tinnitus, visual complaints, e.g., blurring of
vision, visual obscurations, diplopia, and visual loss). The
headache intensity was evaluated by self-assessment of
the patients using numerical rating scale (NRS). Patients
reported the severity of headache on a scale from 0 to
10 [9]. Patients with scores from 1 to 3 were considered
as mild headache, scores from 4 to 7 were considered
moderate and scores from 7 to 10 were considered as
severe headache. Past drug history were also revised with
a special focus on hormonal contraception. All patients
were subjected to routine laboratory chemistry,
hemoglobin, and thyroid functions. Body mass index
was calculated and complete neurological examination
was performed for all patients. Fundus examination was
done to assess the presence and grade papilledema using
modified Frisén scale [10].

Lumbar puncture was performed and CSF opening
pressure was measured using manometer in lateral
decubitus position with the patients legs relaxed and
partially extended. CSF chemistry and cytology were per-
formed to ensure normality. MRI brain and posterior
fossa, MRV or time of flight (TOF) were performed to
exclude intracranial causes of elevated intracranial pres-
sure, cerebral venous thrombosis. Patients were followed
up for 3 months regarding clinical improvement of
symptoms of headache severity, frequency, visual symp-
toms, and fundus examination (modified Frisén scale) to
assess resolution of papilledema to assess treatment re-
sponse. Patients were given either medical therapy, e.g.,
acetazolamide or diuretics (mild symptoms), combined
medical therapy, and serial lumbar puncture (moderate
symptoms), orlumbo-peritoneal shunt surgery (severe
symptoms or intolerance to other treatment). Mild head-
ache 1-3 at headache severity scale, moderate symptoms
included headache from 4-6, severe headache more than
6 at headache scale (NRS).

Concerning the sample size was calculated by using
the Epi info 7 program using the following formula:

t2X(1-p)

m?2

where 7 is the required sample size, t is the confidence
level at 95% (standard value of 1.96), p is the expected
prevalence of idiopathic intracranial hypertension 1.5%
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[11], m is the margin of error at 5% (standard value of
0.05).

The expected prevelance of IIH of 1.5%, a study power
of 80% at 95% confidence level and a confidence limit of
5% based on this data, the total minimum appropriate
sample size was estimated to be 23 patients.

All data were collected and analyzed using the IBM
SPSS software package version 20.0 (Armonk, NY: IBM
Corp). Qualitative data were described using number
and percent. The normality of distribution was done
using Kolmogorov-Smirnov test. Range (minimum and
maximum), mean, standard deviation, and median were
used to describe quantitative data. Significance of results
was calculated at the 5% level. Chi-square test was used
for categorical variables for comparison of different
groups. Monte Carlo correction was used when chi-
square results more than 20% of the cells have expected
count less than 5. Student ¢ test and Mann-Whitney test
were used for normally and abnormally distributed
quantitative variables respectively to compare between
two studied groups. Kruskal-Wallis test was used for ab-
normally distributed quantitative variables, to compare
between more than two studied groups, and post hoc
(Dunn’s multiple comparisons test) for pairwise compar-
isons. Pearson coefficient was used for correlation
between two normally distributed quantitative variables,
while Spearman coefficient was used for correlation be-
tween two distributed abnormally quantitative variables.

Results

The study was conducted on 25 female patients. The
mean age of the patients was 27.84 + 10.47 years with a
range from 10 to 50 years. Sixty-four percent of patients
were less than 30years. The mean body mass index
(BMI) was 32.32 + 5.28 kg.m2 with a range from 23.50 to
42.90 kg m?. Sixty-eight percent of the patients had BMI
> 30kg m®> The BMI was not significantly correlated
with baseline fundus examination (p value = 0.1), CSF
opening pressure (p value = 0.4), or severity of headache
(p value = 0.1).

Clinical characteristics of the patients

All patients (100%) were presented by headache. Sixty
percent of patients (n = 15) had continuous headache
that occurred on daily basis, 7 patients (28%) were pre-
sented by intermittent chronic headache (more than 15
headache days monthly), and 3 patients (12%) had epi-
sodic headache that occurred less than 15 days monthly.
Eleven patients (44%) presented with bi-temporal head-
ache, 6 patients (24%) presented by global headache, 4
patients (16%) presented by unilateral temporal head-
ache, occipital headache in 2 patients (8%), and both
occipito-frontal headache in 2 patients (8%).
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Regarding the character of the headache, throbbing
type was the most common character of the studied pa-
tients and was found in 18 patients (72%), tension like
headache in 4 patients (16%), dull aching in 2 patients
(8%), and one patient had headache of unclassified char-
acter. Fourteen patients (56%) described their headache
as severe, 7 patients (28%) reported moderate headache
severity and 4 patients (16%) reported headache of mild
severity. Clinical severity of headache was significantly
correlated with baseline fundus examination before
treatment (p value = 0.017).

Fourteen patients (56%) reported associated symptoms
to headache as nausea in 14 patients (56%), vomiting in
6 (24%), photophobia in 8 (32%), and phonophobia in 2
(8%). Median time from first symptoms to diagnosis was
60.0 days with range of duration from 0.0 to 1765.0 days.
Only five patients sought medical advice without delay,
while 20 patients (80%) were delayed in diagnosis due to
multiple causes. Negligence of symptoms was the most
common cause of these causes, encountered in 10 pa-
tients (40%). Three patients were misdiagnosed as errors
of refraction, 2 patients were misdiagnosed as anemia, 2
patients were misdiagnosed as psychogenic headache,
and 3 patients were misdiagnosed as other diagnoses as
otitis media, general fatigue, and others.

Blurring of vision was found in 24 patients (96%), dip-
lopia was stated by 11 patients (44%), visual obscurations
were reported by 9 patients (36%), and visual loss in 3
patients (12%). Five patients (20%) reported associated
cervical and back pain, and one patient reported associ-
ated dizziness and cervical pain. Tinnitus was described
in 14 patients (56%) either unilateral or bilateral (Fig. 1),
and was not correlated with CSF opening pressure or se-
verity of headache.

Eleven patients (44%) reported use of hormonal
contraception (44%), and the use was not significantly
correlated with severity of headache (p value = 0.62).

Sixty four percent of patients had normal neurological
examination. Abducent nerve palsy was encountered in
only 9 patients (36%) of the recruited sample. Baseline
fundus examination was done before starting therapeutic
intervention. None of the recruited patients had a nor-
mal fundus. Symmetrical papilledema was found in 21
patients (84%) while asymmetrical papilledema was
found in 4 patients (16%). After treatment and a 3-
month follow-up, 13 patients (52%) had their papille-
dema totally resolved (i.e., normal fundus examination),
10 patients had partial improvement of their papilledema
grade and only 2 patients had residual high grades of
papilledema (GIII-GV) as shown in Table 1. There was
no correlation between papilledema grades before and
after treatment (p value = 0.16). There was also no sta-
tistically significant correlation between follow-up grade
of papilledema and BMI of the patients (p value =
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Fig. 1 Distribution of patients according to symptoms (n = 25)
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0.297). The grade of papilledema was only significantly
correlated with the severity of headache (p = 0.017).
With regards to the laboratory profile of the studied
patients, routine chemistry panel was unremarkable in
all patients. Eight patients had anemia. The median Hb
level was 12.60 g/dl (10.50-15.0 g/dl). One patient had
hypothyroid and started I-thyroxin therapy. The median
CSF opening pressure was 39.0cm H2o0 (25.0 to 80.0
cmH,0). The CSF opening pressure was positively corre-
lated with both baseline fundus examination (p = 0.010)
and severity of headache (p = 0.045) (Figs. 2 and 3) and

Table 1 Distribution of the studied cases according to fundus
examination (n = 25)

Before treatment After treatment

No. % No. %
Fundus examination (Rt eye, Lt eye)
Normal, Normal 0 0.0 13 520
Normal and Gl 0 0.0 2 8.0
Gl (papilledema), Gl 3 120 6 24.0
Gl (papilledema), GlI 2 8.0 1 40
Gll, Gl 8 320 1 120
Gll, Gl 1 4.0 0 00
Glll, GllI 8 320 1 4.0
G, GV 1 4.0 1 4.0
GV, GV 1 4.0 0 00
GV, Starting optic atrophy 1 4.0 0 00

inversely correlated with age of the patient (r = -0.43, p
= 0.03).

On reviewing the patient’s imaging, the MRI brain ab-
normalities seen among the studies sample were optic
hydropes (optic nerve sheath distension) in 17 patient
(70%), empty sellaturcica in 23 patient (95%), prominent
Meckel’s cave in 16 patient (66.7%), flattening of poster-
ior sclera in 12 patients (50%), vertical tortuosity of optic
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Fig. 2 Correlation between opening pressure of CSF with fundus
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nerve in 15 patients (62.5%), intraocular protrusion of
optic nerve in 6 patients, and posterior displacement of
the pituitary stalk in 6 patients. Individual imaging
findings are summarized in Table 2 and demonstrated in
Figs. 4, 5, 6, and 7. The presence of vertical tortuosity of
the optic nerve was positively correlated with the CSF
opening pressure (p value = 0.039). The grading of sella-
turcica emptying seen in our patients is depicted in
Table 3. The grade of sellaturica emptying was not
found to be correlated with neither the CSF opening
pressure (p = 0.351) nor the duration of headache (p =
0.52).

MR venography was normal in only 8 patients. Six
patients had transverse sinus hypoplasia, 5 patients had
bilateral genu stenosis and 3 patients had both findings.
Less frequently seen abnormalities were focal transverse

Table 2 Distribution of the studied cases according to MRI
brain (n = 25)

MRI brain No. %

Normal 1 40

Abnormal 24 96.0
Optic hydropes 17 70.8
Flattening of post sclera 12 500
Prominent Meckel's cave 16 66.7
Intraocular protrusion of optic nerve 6 250
Displacement of posterior stalk 6 250
Empty sellaturcica 23 95.8
Vertical tortuosity of optic nerve 15 62.5
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sinus stenotic area in a single patient, attenuated sig-
moid in another, and genu stenosis with transverse and
sigmoid sinus stenosis in a third patient (Table 4) (Fig.
8). None of the MRV findings were significantly corre-
lated with either the CSF opening pressure (p value =
0.7) or the response to treatment on follow-up. Even
though, patients with abnormal MRV findings (1 = 17)
were significantly younger than their counterparts who
had normal MRV (p = 0.03).

Concerning the treatment, only five patients were
given and maintained on medical therapy only. acetazol-
amide (up to 2.5g daily) and furosemide (20-40 mg
daily) were the medications used. Combined medical
therapy and serial lumbar puncture was utilized in 17
patients (68%). Three patients required CSF diversion
procedures such as lumbo-peritoneal shunt, but none of
them had stenting of venous sinus.

After 3-month follow-up, 17 patients (68%) showed
total improvement of their headache and visual symp-
toms. Six patients reported partial improvement, and
only 2 patients did not show any improvement and were
indicated for surgery. Of the five patients who were
given medical treatment alone, a single one reported
total improvement of her symptoms (p = 0.008). The
remaining four reported either partial (n = 2) or no im-
provement (n = 2). Of the 17 patients who received
combined medical and serial lumbar puncture, 14 had
total improvement of their symptoms (p value = 0.031).
The remaining three reported partial improvement. Two
out of the three patients who had shunt surgery had
total improvement, and the third reported partial im-
provement. The response to treatment was not found to
be significantly correlated to the CSF opening pressure
(p = 0.4), the patient age (p = 0.22), the BMI (p = 0.2),
the grade of papilledema (p = 0.18), or the previous
duration of headache (p value = 0.6).

Discussion

All our studied patients were obese females with high
body mass index (BMI) (above 25 kg/mz) as reported in
previous studies which reported also that the BMI was
not significantly correlated with neither CSF opening
pressure nor clinical severity of headache as our study.
We found that the CSF pressure tended to be higher in
patients with higher BMI [12, 13]. This lack of correl-
ation between BMI and severity of headache may be
attributed to the subjective assessment of pain and the
different pain threshold among the participants.

ITH was also reported to occur in old age (such as 80
years); however, they present mainly with visual mani-
festation and mild headache. Their prognosis is usually
better than young adults [14, 15]. In contrast, Yri et al.
[16] reported that young age and high initial ICP were
associated with better headache outcome after 1year of



Sultan et al. The Egyptian Journal of Neurology, Psychiatry and Neurosurgery

(2020) 56:71 Page 6 of 9

Fig. 4 MRI brain T2 sequence of a 25-year-old lady showing (a) intraocular protrusion of optic nerves and (b) optic hydrops

follow-up. The explanation for their finding was the
different etiologies of IIH in young and old age [16], for
example, IIH occurring in younger age (especially
children) is mostly secondary to endocrinal disturbances,
sinusitis, and prepubertal hormonal changes. However,
the IIH occurring in adults is idiopathic and the exact
cause are unknown. In the current study, there was no
correlation between age and follow-up clinical response.
This may be due to the short period of follow-up (3
months) in comparison to 1year follow-up reported in
the literature.

Multiple comorbidities and drug use commonly oral
contraceptive pills were reported to be associated with
IIH. Many studies found that patients with IIH com-
monly have comorbidities which may have a role in the

Fig. 5 MRI brain T1 sequence of 28-years-old lady showing vertical
tortuosity of optic nerve

pathogenesis of the disease such as polycystic ovary
syndrome (PCO), anemia, endocrinal disorders as
hypothyroidism. We found no correlation between use
of hormonal contraception and the severity of headache
in contrast to the findings of another study which
reported a significant correlation between the use of
hormonal contraception and severity of headache
assessed by headache impact test [13]. This may be at-
tributed to different headache scales used. Misdiagnosis
and delayed diagnosis are common among IIH patients
as reported in previous studies. Usually, patients neglect
their headache when it is relieved by analgesics. They
sought medical advice either due to increase severity of
headache, development of diplopia, or decrease in visual
acuity, thus indicating IIH diagnosis [17, 18].

Headache is the most common presentation in pa-
tients with IIH. However, the headache profile is not
pathognomonic in IIH [19]. In previous IIH studies,
headache character, site, and frequency varied among
patients with the throbbing temporal headache consti-
tuting the most common type. Only few patients experi-
enced headache of unclassified character [20, 21]. In
agreement with previous studies, it was found in the
current study that daily constant, bitemporal, throbbing,
and severe headache was the most common type of
headache encountered.

Transient visual obscurations are the second most
common symptom described in patients with IIH in
multiple studies [12, 22]. Other studies, as well as this
study, found that blurred vision and diplopia were the
predominant visual symptoms. Tinnitus is experienced
by many IIH patients which may be due to intensified
vascular pulsation and flow disturbances in venous
system.

Papilledema is considered the most important cardinal
sign in this disease. In agreement with previous studies
[12, 13, 22], it was found that most of our patients (84%)
had symmetrical grades of papilledema, and only a
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Fig. 6 MRI brain T2 sequence of a 31-year-old lady showing prominent Meckel caves in coronal (a) and axial (b) views

minority (16%) showed asymmetrical grades. This asym-
metry may be due to optic nerve sheath defects and loss
of lamina cribrosa compliance. In agreement with previ-
ous studies [22, 23], papilledema grade was significantly
correlated with CSF opening pressure and the severity of
headache. This is in contrary with Friedman study that
revealed no correlation between HIT-6 headache sever-
ity score and papilledema grade [17].

Previous studies proved the lack of correlation
between CSF opening pressure and severity of headache
using HIT-6 score [17, 22]. The lack of association
between the presence and intensity of headache and CSF

Fig. 7 MRI brain T1 sequence sagittal view of a 24-year-old lady
showing empty sella turcica grade IV and posterior displacement of
pituitary stalk

opening pressure may be a result of natural fluctuation
in CSF pressure throughout the day [24]. In the current
study, all patients with high CSF pressure had reported
headache with a significant correlation between CSF
opening pressure and severity of headache.

In the current study, MRI was normal in only one
patient. It showed also separate or combined signs of in-
creased ICP. Posterior globe flattening, optic nerve
sheath distension, optic nerve tortuosity, and empty
sellaturcica were the most common MRI findings. None
of our cases had slit-like ventricles in their MRI as it is
highly specific but least sensitive sign as previously
proved [25]. Larger sample size may be needed for
further detection of slit-like ventricles. Combination of
radiological signs of IIH raises the specificity for the
diagnosis of ITH.

These radiological signs were reported by Lim et al.
[26], Agid et al. [27], and others [6, 27] who had de-
scribed the specificity and sensitivity of these imaging
findings in IIH. Those researchers reported that poster-
ior globe flattening, optic nerve protrusion, and slit-like
ventricles had maximum specificity (100%). Empty or
partially empty sella is a non-specific sign. It is present
in normal individuals or in any cause of elevation in ICP
[28], [6, 28]. In agreement with our study, another radio-
logical markers that were revealed in our sample were
prominent Meckel’s cave and posterior displacement of
pituitary stalk [25, 29]. Transverse sinus abnormalities
either unilateral or bilateral were found to be common

Table 3 Distribution of the studied cases according to empty
sella turcica grade (n = 23)

Empty sella turcica No. %

Gl 8 34.8
GlI 4 174
Glll 4 174
GV 7 304
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Table 4 Distribution of the studied cases according to MRV
finding (n = 25)

MRV finding No. %
Normal 8 320
Hypoplasia of TS 6 240
Stenosis at genu junction (bilateral) 5 200
Focal stenotic area TS 1 40
Attenuated sigmoid 1 40
Stenosis at genu junction (Bilateral) and hypoplasia of TS 3 120
Stenosis at genu junction and stenosis of right TS, SS 1 40

in our study in agreement with previous studies [13, 25].
The majority of patients have normal finding suggesting
that ITH may not be caused by venous cause or stenosis. In
spite of the findings from another study that bilateral
transverse venous sinus stenosis was present in absence of
diagnosis of ITH. The elevated ICP may result in more
worsening of TSS. In contrary to Chagot et al. who stated
that bilateral TSS was significantly higher among older pa-
tients, we found that older patients had normal MRV. This
difference may be due to the small size of our sample.

We found no significant improvement on medical ther-
apy only. Unlike other previous studies that reported sig-
nificant improvement among patients who received
medical therapy and further significant improvement
when weight loss was added [30]. This denotes that weight
loss is an important line of treatment. The present study
showed similar total improvement in most of patients
who received combined medical and repeated lumbar
puncture. In previous studies, repeated spinal tapping was
mainly used in pregnant women as the best line of treat-
ment and showed improvement in their symptoms [31].

In the present study, there was an improvement in
papilledema grade after treatment in most of the pa-
tients. No correlation was found between papilledema
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grade before treatment in IIH and its improvement after
treatment and follow-up. Previous studies showed that
treatment effect was greater in patients with a higher
papilledema grade at baseline compared to mild grade
[22]. The response time for the optic disk to normalize
after treatment may depend on the severity of baseline
disk edema but, Maren Skau found that severity of papil-
ledema at presentation is not predictive for chronic
course of ITH [18]. Thin patients experienced high inci-
dence of relapse of symptoms after 3 months follow-up
after medical therapy and weight loss [32]. However, in
disagreement with our study, morbid obesity (BMI > 40
kg:m ™) was demonstrated as a factor of poor visual out-
come [15]. This difference can be attributed to the dif-
ferent methods used for visual assessment as we used
fundus examination for evaluation of papilledema while
used perimetry for evaluation of visual outcome.

Our study is the first study in Egypt describing the
clinical and radiological criteria in ITH patients and their
response o treatment after 3 months follow-up.

Our limitations in this study are short follow-up
period, absence of male gender for comparison of results
and no OCT or parametric studies done for patients.

Conclusion

Headache is the most common presentation in IIH
patients with no specific character, site, frequency, or in-
tensity. Blurring of vision, diplopia, and visual obscura-
tions are common visual complains in patients with ITH.
Symmetrical papilledema is the most sign encountered on
fundus examination. CSF opening pressure is correlated
with grade of papilledema, severity of headache are in-
versely correlated with age of the patients. Transverse
sinus abnormalities and sigmoid-transverse junction sten-
osis are common MRI signs for IIH. Combined medical
therapy and repeated lumbar puncture are the most com-
mon line of treatment used in the recruited sample.

on the right side

Fig. 8 a Attenuated transverse sinus, b MRV brain showing bilateral stenosis of transverse-sigmoid sinus with hypoplasia of the transverse sinus
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