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Background: Idiopathic intracranial hypertension (IIH) is one of
headache syndromes that is female predominate and associated with
increase intracranial pressure without obvious etiology, it has variable
clinical presentation, and it needs high index of suspicion to reach
diagnosis even with presence of well-established diagnostic criteria.
Visual symptoms, which range from visual obscuration to blindness
significantly,affect the outcome of this disease. Unfortunately, there is
limited literature about IHH in Middle East and in Saudi Arabia in
particular. In this retrospective study, we try to shed the light on
pseudo-tumor cerebri in university hospital in Saudi Arabia.
Methodology: This is a retrospective study conducted among 105
patients with IIH admitted to the university hospital in Saudi Arabia.
Data on age, gender, as well as about symptoms, obesity, medication
and surgeries, and CT/MRI results was collected.
Results: The mean age of patients was 37.72 years old with standard
deviation of 13.48 where 96.2 % of patients were females. Headache is
the more common symptom presented by 96.2 % of patients followed
with blurred vision and papilledema (85.7 %) and over weight (77.1
%). Considering medications taken by patients because of IIH, we
found that main medications was Diamox which prescribed to 96.2 %
with mean dose of 942.3 mg. Regarding surgical intervention, 4.8 %
had a surgery of VP-shunt and 1.9 % had optic nerve fenestration
Conclusion: We concluded that IIH incidence is higher among young
women with higher body weight and associated with the use of
hormonal contraceptives. The main symptoms of IIH are headache with
papilledema and visual disturbances. Acetazolamide is the most
common prescribed medication for IIH patients while 6.6 % of patients
need surgical procedures.
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Introduction:Idiopathic intracranial hypertension is one of headache syndromes that is more prevalent in obese women during
childbearing age. Initially, it was referred as Pseudo-tumor Cerebri (1904) and it was not well understood until 1940,
when understanding of this condition was started [1]. It is diagnosed by exclusion of other etiologies that can
increase intracranial pressure with the guidance of Dandy criteria which is consists of 5 parameters: (1) awake and
alert patient; (2) symptoms and signs of increased intracranial pressure; (3) absence of focal signs on neurologic
examination (although sixth and seventh nerve palsies are permitted); (4) normal diagnostic studies (i.e.,
neuroimaging and CSF evaluation), except for evidence of increased intracranial pressure (i.e., a CSF opening
pressure greater than 20 cm H2O with (5) no other etiology for increased intracranial pressure identified [2].
Epidemiologically, female predominant disease especially obese women in childbearing age, the incidence in this
group around 12–20 per 100 000 people per year worldwide but only 0·5–2 per 100 000 people per year in the
general population [3–5]. In children and males, there are few data about the incidence in these two groups. The
annual incidence of IIH in children and adolescents (aged 1 to 16 years) was 0.71 per 100,000, this increased to 4.18
per 100,000 in obese males aged 12 to 15 years [6].
There are several theories behind the pathogenesis of IIH and no single mechanism can solely explain its
pathogenesis. These mechanisms are related to CSF dynamics and venous sinus pressure, with contribution of other
factors such as weight and hormonal factors. In CSF dynamics, it is either hypersecretion or decrease absorption due
to outflow obstruction. The first theory was not supported by the advanced neuroimaging modalities such as MRI [7,
8].CSF drainage and absorption is through arachnoid granulation and lymphatic system in mammals [9, 10]. The
theory of reduced CF absorption is supported by findings from isotope infusion studies showing a delay in clearance
in patients with idiopathic intracranial hypertension [8, 11]. Venous sinus pressure increases in case of stenosis that
is more common in transverse sinus. (12) In one stud, the degree of stenosis was not related to clinical outcome or to
CSF pressure in patients with venous sinus stenosis [12].
The most common presenting symptoms are headache transient visual obscurations, and pulsatile tinnitus. 84% of
patients reported headache that is associated with neck pain or radicular pain. This headache can have the features of
migraine or tension headache [13–15].Visual obscurations (TVOs) occur in about 68% of patients with IIH [13,16].
These obscurations a partial or complete loss of vision that lasts for several seconds, followed by a rapid recovery of
vision back to baseline precipitated by postural changes or Valsalva-like maneuvers.
During the examination of these patient papilledema is the most common and important sign in IIH, bilateral and
symmetric, although occasional patients have highly asymmetric papilledema [17,18]. The severity of papilledema
can be graded based on the appearance of the optic disc using the modified Frisén scale. On the other hand, there is
controversial entity is known as IIH without papilledema [19,20]. Where the anatomic compartmentalization of the
subarachnoid space around the optic nerve stopping the CSF pressure gradient from reaching the retrolaminar
portion of the optic nerve [21]. In this condition, opening pressure will be the gold standard of diagnosis. To confirm
diagnosis of IIH, Brain images such as CT and MRI to rule out secondary causes of increase intracranial pressure,
and there are couple of signs that indicate increase intracranial pressure such as an empty Sella turcica. Dilation and
increased tortuosity of the optic nerve sheaths may be seen as well as posterior globe flattening [22].Due to the
significant overlap between IIH and cerebral venous sinus thrombosis (CVST) and a sinus stenosis was assumed to a
factor in IIH pathology, MRV or CTV is part of the work up of these patients. The second step is CSF studies via
lumbar puncture that has diagnostic and therapeutic role in IIH. Opening pressure is of great value in IIH without
papilledema.Other diagnostic modalities include OCT (optical coherence tomography) to measure retinal nerve fiber
layer thickness that must be interpreted with caution especially if edema is present [23].
The pillar of IIH management, is to preserve visual function and alleviate symptoms especially headache. Weight
reduction is one of first initial steps in management of IIH (reduce 6-10%) of weight is adequate to induce remission
in most patients with IIH symptoms [24]. In 2014, Idiopathic Intracranial Hypertension Treatment Trial was a
double-blinded randomized controlled trial of diet plus placebo versus diet plus maximally tolerated acetazolamide.
In acetazolamide group, there was statistically significant improvements in mean deviation, papilledema grade,
symptoms, and quality of life [25].
Acetazolamide is well-tolerated medication with few side effects, the commonest among them are, paresthesia,
dyspepsia, nausea, vomiting, and diarrhea [26].However, there are several risk factors for treatment failure that
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include, male sex, higher papilledema grade (ie, grades III–V), decreased visual acuity at presentation, greater than
30 transient visual obscurations per month, and peri-papillary retinal nerve fiber layer hemorrhages at presentation.
Unfortunately, there is limited literature about IHH in Middle East and in Saudi Arabia in particular. In this
retrospective study, we try to shed the light on pseudo-tumor cerebri in university hospital in Saudi Arabia.

Methodology:This is a retrospective study, which was conducted among patients with IIH admitted to general university hospital
in Saudi Arabia in the period between 2013 and 2018. Sample size of the study is 105. We collected data about age,
gender, as well as about symptoms, obesity, medication and surgeries, and CT/MRI results. Inclusion criteria
include patients with IIH and has completing profile, both gender and any age. After collecting the data, MS Excel
was used for data entry while SPSS V 23 was used for data analysis. Frequency and percent were used for
describing categorical variables while mean and standard deviation were used to describe ongoing variables. T-test
and chi-test were used for determine difference and association between variables. P value lower than 0.05 was used
to indicate the significance of relation or difference. The study had been conducted after having ethical approval
from the hospital. No name of patients had been collected, and all data was used for the purpose of this study and
will not be published as raw material.
Table 1:- Distribution of patients over age and gender categories.
Age

Mean
Standard deviation
Min.
Max.
Male
Female

Gender

37.72
13.48
5
71
4
101

3.8
96.2

Results:In this study, we collected data related with 105 patients with IIH. The mean age of patients was 37.72 years old
with standard deviation of 13.48 where 96.2 % of patients were females (Table 1).
Moreover, we found that headache is the more common symptom presented by 96.2 % of patients followed with
blurred vision and papilledema (85.7 %) and over weight (77.1 %). Diplopia and tinnitus were presented in 44.8 %
and 36.2 % of patients respectively (Figure 1).
Table 2:- The results of CT-CTV/MRI-MRV finding .
Yes
Count
16 (15.23%)
61 (58.1%)
53 (50.4%)

Slit Ventricles
Empty Sella
Tortuous optic nerves

Table 3:-Medication and doses taken be patients .
Count
Diamox
Amitriptyline
Topamax

Yes
No
Yes
No
Yes
No

101
4
26
79
21
84

No
Count
83 (79.07%)
38 (36.2 %)
46 (43.9 %)

NA
Count
6 (5.7 %)
6 (5.7 %)
6 (5.7 %)

Column N %

Mean dose

96.2%
3.8%
24.8%
75.2%
20.0%
80.0%

942.3

Standard
deviation
457.4

19.42

11.6

57.62

44.23

Moreover, we found that 5.7 % of patients did not have data about having CT-CTV/MRI-MRV. Slit ventricles were
found in 15.23 % of patients while empty Sella was found in 58.1 % of them and tortuous optic nerves were
presented in 50.4 % of patients (Table 2).
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Considering medications taken by patients because of IIH, we found that main medications was Diamox which
prescribed to 96.2 % with mean dose of 942.3 mg. moreover, amitriptyline was prescribed to 24.8 % of patients with
mean dose of 19.42 mg while Topamax was taken by 20 % of patients with mean dose of 57.62 mg (Table 3)
Considering OP, 63.8 % of patients had been tested for OP with mean OP of 95.3 ± 148 cm/h25. Moreover, DSA
was done in 6.7 % of patients and was not remarkable in all patients. Autoimmune tests was negative in 19 % of
patients and 17.1 % were positive who all were positive with ANA, 17.6 % of positive patients had RF and 5.9 %
were positive with AntiTG. Regarding surgical intervention, 4.8 % had a surgery of VP-shunt and 1.9 % had optic
nerve fenestration (Table 4).
Table 4:- The results of some conducted tests.
Count
OP
DSA
Auto-immune work up

VP-shunt
optic nerve fenestration

Not done
Conducted
Not done
Unremarkable
Not conducted
Negative
Positive
Yes
No
Yes
No

38
67
98
7
67
20
18
5
100
2
103

Column N %
36.2%
63.8 %
93.3%
6.7%
63.8%
19.0%
17.1%
4.8%
95.2%
1.9%
98.1%

Discussion:The distribution of IIH seems to be widespread with an approximate incidence of 1 to 3/100000 person/years [27].
In this study, we included 105 patients with IIH with mean age of 37.7 years old ranged between 5 and 71 years.Our
mean of age was higher than that reported by Merle H who reported mean age of 30.5 ± 6.3 years (range, 20 to 42
years) [28], study of Chagot C who reported mean age of 33 ± 12 years old [29], study of Ma Z, who reported mean
age of 36 years old [30] and study of Martin Y who reported a mean age of IIH of 35.38 years old [31]. It is known
that IIH is more prevalent among women than males [32] which is consist with our results where 96.2 % of IIH
patients were females and this was in agreement with previous studies [28–31].
Considering symptoms of IIH represented in patients in our study, headache was the main symptom occurred in 96.2
% of patients followed with blurred vision and papilledema (85.7 %) and over weight (77.1 %). Headache is main
symptom of IIH which is reported in different studies [33,34]. The high prevalent of obesity among IIH patients was
reported by other studies including study of Merle H [28] demonstrating the relationship between IIH and obesity.
High incidence rates of IIH in Saudi Arabia [4] are probably related to a high prevalence of obesity in these
countries. In the United States (Iowa), the incidence of IIH increases with obesity and is consistently higher in obese
women aged 20 to 44 years (19.3 per 100,000) than in the general population (0.9 per 100,000) [5]. Improvement of
IIH by eating a low-calorie diet alone is a striking finding of a positive association between the disease and obesity
[35].Moreover, in study of Chagot C, papilledema and headache were the main symptoms related to IIH [29],and
similar results found in the study of Merle H [28]. Papilledema is the most specific sign of intracranial hypertension
and it can be observed during the evaluation of the fundus oculi. It is an optic disc swollen due to the raised pressure
exerted on the optic nerves, causing an impaired axoplasmic flow [36]. However, we have to keep in mind that there
are cases of IIH patients with no papilledema in the literature[37,38]
Patients suffering from chronic headache and not presenting papilledema at the evaluation of the fundus oculi are
more likely to be misdiagnosed, since the absence of the typical sign could lead not to consider the possibility of
IIH. Neuroradiological signs assume a major significance in these cases, since they may suggest, but not define, the
diagnosis of IIH if papilledema or the sixth nerve palsy are absent, according to Friedman criteria [39]. In our study,
neurodiology was conducted in most patients with IIH. An empty Sella, best observed in T1 sagittal magnetic
resonance (MR) sequences, can be a suggestive sign of IIH, with a sensitivity of 65% and a specificity of 95.3%
according to Maralani and coworkers [40]. In our study, empty Sella was observed in 58.1 % of patients.
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The most common and rapidly effective treatment option is acetazolamide. In our study, Diamox (Acetazolamide) is
the most common medications taken by almost all patients (96.2 %) with doses of 942 mg daily. In study of Martin
Y, 90 % of patients had been treated with acetazolamide with dose between 750 and 1500 mg daily [31] and similar
results were reported by Killer H [41] and Corbett J [42].
Among the 105 patients admitted with signs of IIH, 7 (6.6%) needed more aggressive treatments where 4.8 % of
patients needed VP-Shunt and 1.9 % needed optic nerve fenestration. This is similar to results of Martin Y [31].
Our study included some limitations. The main one is due to its retrospective nature and the amount of missing data.
Moreover, some data was missed including success rate of both medical and surgical procedures as well as affected
eye. Therefore, our findings will need to be confirmed in multi-centric prospective studies
We concluded that IIH incidence is higher among young women with higher body weight and associated with the
use of hormonal contraceptives. The main symptoms of IIH are headache with papilledema and visual disturbances.
Acetazolamide is the most common prescribed medication for IIH patients while 6.6 % of patients need surgical
procedures.

References:1.
Corbett JJ. Visual Loss in Pseudotumor Cerebri. Archives of Neurology. 1982;39(8).
doi:10.1001/archneur.1982.00510200003001
2.
J L Smith. Whence pseudotumor cerebri? J Clin Neuroophthalmol . 1985;5(1):55-56.
3.
Raoof N, Sharrack B, Pepper IM, Hickman SJ. The incidence and prevalence of idiopathic intracranial
hypertension in Sheffield, UK. European Journal of Neurology. 2011;18(10). doi:10.1111/j.14681331.2011.03372.x
4.
Radhakrishnan K. Idiopathic Intracranial Hypertension (Pseudotumor Cerebri). Archives of Neurology.
1993;50(1). doi:10.1001/archneur.1993.00540010072020
5.
Durcan FJ, Corbett JJ, Wall M. The Incidence of Pseudotumor Cerebri. Archives of Neurology. 1988;45(8).
doi:10.1001/archneur.1988.00520320065016
6.
Matthews Y-Y, Dean F, Lim MJ, et al. Pseudotumor cerebri syndrome in childhood: incidence, clinical
profile and risk factors in a national prospective population-based cohort study. Archives of Disease in Childhood.
2017;102(8). doi:10.1136/archdischild-2016-312238
7.
J O Donaldson. Cerebrospinal fluid hypersecretion in pseudotumor cerebri. Trans Am Neurol Assoc .
1979;104:196-198.
8.
Malm J, Kristensen B, Markgren P, Ekstedt J. CSF hydrodynamics in idiopathic intracranial hypertension: A
long-term study. Neurology. 1992;42(4). doi:10.1212/WNL.42.4.851
9.
Damkier HH, Brown PD, Praetorius J. Cerebrospinal Fluid Secretion by the Choroid Plexus. Physiological
Reviews. 2013;93(4). doi:10.1152/physrev.00004.2013
10.
Johnston M, Zakharov A, Papaiconomou C, Salmasi G, Armstrong D. Evidence of connections between
cerebrospinal fluid and nasal lymphatic vessels in humans, non-human primates and other mammalian species.
Cerebrospinal Fluid Research. 2004;1(1). doi:10.1186/1743-8454-1-2
11.
JOHNSTON I. REDUCED C.S.F. ABSORPTION SYNDROME Reappraisal of Benign Intracranial
Hypertension and Related Conditions. The Lancet. 1973;302(7826). doi:10.1016/S0140-6736(73)92277-0
12.
Riggeal BD, Bruce BB, Saindane AM, et al. Clinical course of idiopathic intracranial hypertension with
transverse sinus stenosis. Neurology. 2013;80(3). doi:10.1212/WNL.0b013e31827debd6
13.
Wall M, Kupersmith MJ, Kieburtz KD, et al. The Idiopathic Intracranial Hypertension Treatment Trial.
JAMA Neurology. 2014;71(6). doi:10.1001/jamaneurol.2014.133
14.
Friedman DI, Rausch EA. Headache diagnoses in patients with treated idiopathic intracranial hypertension.
Neurology. 2002;58(10). doi:10.1212/WNL.58.10.1551
15.
Friedman DI, Quiros PA, Subramanian PS, et al. Headache in Idiopathic Intracranial Hypertension: Findings
From the Idiopathic Intracranial Hypertension Treatment Trial. Headache: The Journal of Head and Face Pain.
2017;57(8). doi:10.1111/head.13153
16.
Giuseffi V, Wall M, Siegel PZ, Rojas PB. Symptoms and disease associations in idiopathic intracranial
hypertension (pseudotumor cerebri): A case-control study. Neurology. 1991;41(2, Part 1).
doi:10.1212/WNL.41.2_Part_1.239
17.
M Wall, W N White. Asymmetric papilledema in idiopathic intracranial hypertension: prospective
interocular comparison of sensory visual function. Invest Ophthalmol Vis Sci . 1998;39(1):134-142.
304

ISSN: 2320-5407

Int. J. Adv. Res. 9(08), 300-305

18.
Bidot S, Bruce BB, Saindane AM, Newman NJ, Biousse V. Asymmetric Papilledema in Idiopathic
Intracranial Hypertension. Journal of Neuro-Ophthalmology. 2015;35(1). doi:10.1097/WNO.0000000000000205
19.
Marcelis J, Silberstein SD. Idiopathic Intracranial Hypertension Without Papilledema. Archives of
Neurology. 1991;48(4). doi:10.1001/archneur.1991.00530160060014
20.
Digre KB, Nakamoto BK, Warner JEA, Langeberg WJ, Baggaley SK, Katz BJ. A Comparison of Idiopathic
Intracranial Hypertension With and Without Papilledema. Headache: The Journal of Head and Face Pain.
2009;49(2). doi:10.1111/j.1526-4610.2008.01324.x
21.
Killer HE. Architecture of arachnoid trabeculae, pillars, and septa in the subarachnoid space of the human
optic nerve: anatomy and clinical considerations. British Journal of Ophthalmology. 2003;87(6).
doi:10.1136/bjo.87.6.777
22.
Agid R, Farb RI, Willinsky RA, Mikulis DJ, Tomlinson G. Idiopathic intracranial hypertension: the validity
of cross-sectional neuroimaging signs. Neuroradiology. 2006;48(8). doi:10.1007/s00234-006-0095-y
23.
Chen JJ, Thurtell MJ, Longmuir RA, et al. Causes and Prognosis of Visual Acuity Loss at the Time of Initial
Presentation in Idiopathic Intracranial Hypertension. Investigative Opthalmology & Visual Science. 2015;56(6).
doi:10.1167/iovs.15-16450
24.
Sinclair AJ, Burdon MA, Nightingale PG, et al. Low energy diet and intracranial pressure in women with
idiopathic intracranial hypertension: prospective cohort study. BMJ. 2010;341(jul07 2). doi:10.1136/bmj.c2701
25.
ten Hove MW, Friedman DI, Patel AD, Irrcher I, Wall M, McDermott MP. Safety and Tolerability of
Acetazolamide in the Idiopathic Intracranial Hypertension Treatment Trial. Journal of Neuro-Ophthalmology.
2016;36(1). doi:10.1097/WNO.0000000000000322
26.
Wall M, McDermott MP, Kieburtz KD, et al. Effect of Acetazolamide on Visual Function in Patients With
Idiopathic Intracranial Hypertension and Mild Visual Loss. JAMA. 2014;311(16). doi:10.1001/jama.2014.3312
27.
Digre KB, Corbett JJ. Pseudotumor Cerebri in Men. Archives of Neurology. 1988;45(8).
doi:10.1001/archneur.1988.00520320056015
28.
Merle H, Smadja D, Cabre P, Ayeboua L. Idiopathic intracranial hypertension: a retrospective study of 20
cases. Annals of Ophthalmology. 2001;33(1). doi:10.1007/s12009-001-0067-0
29.
Chagot C, Blonski M, Machu J-L, Bracard S, Lacour J-C, Richard S. Idiopathic Intracranial Hypertension:
Prognostic Factors and Multidisciplinary Management. Journal of Obesity. 2017;2017. doi:10.1155/2017/5348928
30.
Ma Z, Jiang H, Meng C, Cui S, Peng J, Wang J. Idiopathic intracranial hypertension in patients with anemia:
A retrospective observational study. PLOS ONE. 2020;15(7). doi:10.1371/journal.pone.0236828
31.
Y. Contreras-Martin, J.H. Bueno-Perdomo. Idiopathic intracranial hypertension: descriptive analysis in our
setting. Neurología. 2015;30(2):106-110.
32.
Bruce BB, Kedar S, van Stavern GP, et al. Idiopathic intracranial hypertension in men. Neurology.
2009;72(4). doi:10.1212/01.wnl.0000333254.84120.f5
33.
Rodríguez de Rivera Garrido FJ, Martínez Sánchez P, Ojeda Ruiz de Luna J, Arpa Gutiérrez FcoJ, Barreiro
Tella P. Hipertensión intracraneal benigna. Antecedentes, clínica y tratamiento en una serie de 41 pacientes. Revista
de Neurología. 2003;37(09). doi:10.33588/rn.3709.2003282
34.
Radhakrishnan K. Idiopathic Intracranial Hypertension (Pseudotumor Cerebri). Archives of Neurology.
1993;50(1). doi:10.1001/archneur.1993.00540010072020
35.
B Newborg. Pseudotumor cerebri treated by rice reduction diet. Arch Intern Med . 1974;133(5):802-807.
36.
Campbell WW, DeJong RN. DeJong’s the neurologic examination. . In: Williams & Wilkins, ed. Lippincott.
; 2005.
37.
Santos Lasaosa S, Velázquez Benito A, Comuñas González F, López del Val LJ. Síndrome de hipertensión
intracraneal sin papiledema. Revista de Neurología. 2010;51(09). doi:10.33588/rn.5109.2010452
38.
Carta A, Bertuzzi F, Cologno D, Giorgi C, Montanari E, Tedesc0 S. Idiopathic Intracranial Hypertension
(Pseudotumor Cerebri): Descriptive Epidemiology, Clinical Features, and Visual Outcome in Parma, Italy, 1990 to
1999. European Journal of Ophthalmology. 2004;14(1). doi:10.1177/112067210401400108
39.
Friedman DI, Liu GT, Digre KB. Revised diagnostic criteria for the pseudotumor cerebri syndrome in adults
and children. Neurology. 2013;81(13). doi:10.1212/WNL.0b013e3182a55f17
40.
Maralani PJ, Hassanlou M, Torres C, et al. Accuracy of brain imaging in the diagnosis of idiopathic
intracranial hypertension. Clinical Radiology. 2012;67(7). doi:10.1016/j.crad.2011.12.002
41.
Killer HE, Jaggi GP, Flammer J, Miller NR, Huber AR, Mironov A. Cerebrospinal fluid dynamics between
the intracranial and the subarachnoid space of the optic nerve. Is it always bidirectional? Brain. 2007;130(2).
doi:10.1093/brain/awl324
42.
Corbett JJ, Thompson HS. The Rational Management of Idiopathic Intracranial Hypertension. Archives of
Neurology. 1989;46(10). doi:10.1001/archneur.1989.00520460025008.
305

