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  ABSTRACT  
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 Idiopathic intracranial hypertension is a syndrome of increased 

intracranial pressure of unclear etiology that most often occurs in obese 

women of childbearing age. To clarify relationship between 

cerebrospinal fluid pressure (CSF) and Neuro-ophthalmological 

manifestations of idiopathic intracranial hypertension. A prospective 

observational study of patients with newly diagnosed as idiopathic 

intracranial hypertension including patients with idiopathic intracranial 

hypertension who were admitted in neurological unite of Baghdad 

teaching hospital/Medical city and Al-Imamian Al-Kadhimyaian 

Medical city, during May 2019– February 2020. Patients were divided in 

to 3 groups according to CSF and Neuro-ophthalmological 

manifestations. CSF has been used to classify patients into three groups; 

group 1 (< 300 mm water) found in 10 (33.3%) patients, group 2 (300-

369 mm water) found in 7 (23.4%) patients and third group (≥370 mm 

water) found in 13 (43.3%) patients. The mean pressure was 349.7±87.2 

mm water. Significant association were found between transient visual 

obscurations, diplopia, squint, retro orbital pain and Photopsia with high 

CSF≥370 mm water. Significant association were found between right 

and left disc grade, right and left 6th nerve palsy, right and left cotton 

wool spots, and right and left retinal hemorrhages with high CSF≥370 

mm water. There is significant association were found between transient 

visual obscurations, diplopia, squint, retro orbital pain, Photopsia, disc 

grade, 6th nerve palsy, cotton wool spots, and retinal hemorrhages with 

high cerebrospinal fluid pressure. No significant relationship between 

secondary optic atrophy and CSFin our study. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Formerly known as (benign intracranial hypertension or pseudotumor cerebri) is a syndrome of increased 

intracranial pressure (ICP) of unclear etiology that most often occurs in obese women of childbearing age 
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[1]. 

 

IIH can also occur, much less commonly, in men, children, and older adults [1]. Study reported in 2017 that 

the annual incidence of IIH in Minnesota was 0.3 per 100,000 in men compared to 3.3 per 100,000 in 

women [2]. A variety of mechanisms have been proposed, including CSF blockage absorption at the level 

of the arachnoid villi, perhaps as a consequence of or exacerbated by cerebral venous hypertension 

secondary to transverse venous sinus stenosis. Given the increased incidence in females and strong 

association with obesity, sex hormones (e.g., androgens) and adipose tissue may play a role in the 

pathogenesis of this syndrome [3]. 

 

Patients with IIH usually present with symptoms related to increased ICP and papilledema. Symptoms of 

increased ICP may include the following: headaches (typically nonspecific and varying in type, location, 

and frequency), visual loss (typically visual field but rarely visual acuity loss), transient visual obscurations 

(TVO), (typically lasting seconds at a time), diplopia (typically horizontal due to non localizing sixth nerve 

palsy but rarely vertical), pulsatile tinnitus, radicular pain (typically in the arms, uncommon symptom), 

nonspecific symptoms such as nausea and vomiting may also be present, rarely, patients presenting with 

ICP with related optic nerve edema may be asymptomatic [4]. 

 

Aim of Study 

To clarify the relationship between CSF pressure and neuro-ophthalmological manifestations of idiopathic 

intracranial hypertension. 

 

2. PATIENTS AND METHODS 

This is a Prospective observational study of patients with newly diagnosed as IIH. Our study was including 

patients with IIH who were admitted in neurological unit of Baghdad teaching hospital/ Medical city and 

Al-Imamian Al-Kadhimyaian Medical city, with in period   from May 2019 -February 2020. Patients were 

diagnosed as IIH by two neurologist and assistant in diagnosis and referral of patients by ophthalmologist. 

 

Inclusion Criteria: Patients attending the neurology clinic and fulfilling Idiopathic Intracranial Hypertension 

Treatment Trial Modified Dandy Criteria. Normal metabolic and hormonal investigations. 

 

Exclusion Criteria: diabetes mellitus, hypertension, Iron deficiency anemia, thyroid dysfunction, pseudo 

papilledema like optic disc drusen or tilted opt disc, systemic lupus erythematosus (SLE), antiphospholipid 

syndrome, Behcet disease, high refractory error, drugs history for vitamins A, steroid administration or 

withdrawal, amiodarone, quinolone and sulfa antibiotics, estrogen, phenothiazines and lithium. 

 

Data of our study was collected from patients who were suggestive of IIH. Detailed history, specific 

questioners about duration of symptoms and ophthalmological complaining, full neurological and 

ophthalmological examination were done. 

 

Visual acuity was measure using Snellen’s charts. Visual filed assessed by Humphrey’s Field Analyzer 

using the 24–2 testing protocol by SITA-Standard strategy (model 750), Routine investigations including 

complete blood count, random blood sugar, renal function test serum electrolytes, parathyroid hormones 

level, Serum cortisol, brain MRI with MRV were done. 

 

CSF opening pressure measured with patients position in the left lateral recumbent position, legs extended, 

head in a neutral position, and the patient breathing normally. CSF analytic studies were normal. 
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Patients was divided in to 3 groups according to CSF pressure and Neuro-ophthalmological manifestations 

were analyzed in each group. 

 

2.1 Statistical analysis 

All patients' data entered using computerized statistical software; Statistical Package for Social Sciences 

(SPSS) version 23 was used for data entry and analysis. Frequency and percentage were used to represent 

the categorical data while mean and standard deviation used to represent the numerical data. Appropriate 

tests (Chi-square or Fischer exact test if not applicable), independent student t test was used. Descriptive 

statistics presented as (mean ± standard deviation) and frequencies as percentages. In all statistical analysis, 

level of significance (p value) set at ≤ 0.05. 

 

3. RESULTS 

The study enrolled 30 patients with IIH (Table 1) shows that mean age was (30.8±10.9) years and female 

were more frequently affected (ratio=4:1) with 56.7% of our patients with < 3 months duration of the 

disease with mean duration time of the disease was (3.9±4.5) months. 

 

Table 1: Demographic distribution of the patients 

 No % 

Age (years) 10-19 6 20.0 

20-29 7 23.3 

30-39 11 36.7 

≥40y 6 20.0 

Mean±SD  (30.8±10.9) Range (12-51) 

Gender Male 6 20.0 

Female 24 80.0 

Duration (months)of 
symptoms 

<3months 17 56.7 

3-5 5 16.7 

≥6months 8 26.7 

Mean±SD/months 3.9±4.5 Range (1 week-1 year) 
 

Headache was the most common symptoms, it found in all patients (100.0%), TVO (73.3%), diplopia 

(53.3%), squint in (20.0%), decrease vision (20.0%), photopsia (23.3%) retro orbital pain (13.3%) and no 

cases with visual loss. 

 

Regarding clinical examination, we found that constriction visual field with enlarged blind spot were the 

most common finding for both Rt eye (53.4%) and Lt side (63.3%), then enlarged blind spot only (33.3%) 

for Rt and (30%) for Lt side. Inferior nasal defect with enlarged blind spot were found in (10%) in Rt and 

(6.7%) for Lt side, and lesser one was superior nasal defect with enlarged blind spot in (3.3%) and no cases 

in Lt side (Table 2). 

 

Table 2: Visual field examination (clinical) 

 No. % 

Right Constriction visual field with enlarged blind spot 16 53.4 

Enlarged blind spot only 10 33.3 

Inferior nasal defect with enlarged blind spot 3 10.0 
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Superior nasal defect with enlarged blind spot 1 3.3 

Total 30 100.0 

Left Constriction visual field with enlarged blind spot 19 63.3 

Enlarged blind spot only 9 30.0 

Inferior nasal defect with enlarged blind spot 2 6.7 

Superior nasal defect with enlarged blind spot 0 0 

Total 30 100.0 
 

The study revealed that visual examination by Humphrey visual field, the most common finding in Rt side 

was constriction visual field (widespread) defect which is found in (30.0%) of the patients, and in Lt side it 

was found in (40.0%). All patients were represented with enlarged Blind spot (in both eyes) as show in 

(Table 3). The Rt visual acuity were abnormal in 5 patients (16.7%) and the abnormality in Lt side was 

found in 6 patients (20%). 

 

Table 3: Visual field examination by Humphrey visual field 

 No. % 

visual field (Rt) Constriction visual field (widespread) defect 9 30.0 

Nasal step 7 23.3 

Central scotoma with constriction visual field defect 5 16.7 

Normal peripheral field 3 10.0 

Arcuate field defect 3 10.0 

Partial peripheral rim field defect 1 3.3 

Partial arcuate field defect 1 3.3 

Severe constriction visual field defect 1 3.3 

visual field (Lt) Constriction visual field defect 12 40.0 

Normal peripheral field 7 23.3 

Central scotoma with constriction visual field defect 6 20.0 

Nasal step 2 6.7 

Partial arcuate field defect 2 6.7 

Severe constriction visual field defect 1 3.3 

Enlarged Blind 
spot (in both eyes) 

Right 30 50.0 

Left  30 50.0 
 

As show in (Table 4) Rt optic disc swelling was found on 25 patients from grade 1 to grade 5 and the 

common one was grade 2 (23.3%), while Lt optic disc swelling was found in 23 patients and the common 

grade was grade 1 and 4 (20.0%) for each one, bilateral optic disc swelling were found in 46 eyes. Rt 

secondary optic atrophy were found in 5 patients (16.7%) patients only, and Lt in 6 patients (20%) patients, 

bilateral secondary optic atrophy in 5 patients (10 eyes), Both Rt and Lt cotton wool spots were seen in11 

(36.6%) of patients for Rt Retinal Hemorrhages were present in 8(26,6%) of patients while Lt retinal 

Hemorrhages were in 9 (30%) of all patients. 

 

Table 4: Optic disc examination of the studied group 

 No. % 

Rt. optic disc swelling No 5 16.7 
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Grade 1 3 10.0 

Grade 2 7 23.3 

Grade 3 5 16.7 

Grade 4 6 20.0 

Grade 5 4 13.3 

Lt. optic disc swelling No 7 23.3 

Grade 1 6 20.0 

Grade 2 2 6.7 

Grade 3 4 13.3 

Grade 4 6 20.0 

Grade 5 5 16.7 

Bilateral optic disc swelling (48 eyes) Yes 46 95.8 

No 2 4.2 

secondary optic atrophy Rt Yes 5 16.7 

No 25 83.3 

secondary optic atrophy Lt Yes 6 20.0 

No 24 80.0 

Bilateral secondary optic atrophy (11 eyes) Yes 10 90.9 

No 1 9.1 

Rt cotton wool spots Yes 11 36.66 

No 19 63.33 

Lt cotton wool spots Yes 11 36.66 

No 19 63.33 

Rt retinal Hemorrhages Yes 9 30 

No 21 70 

Lt retinal Hemorrhages Yes 9 30 

No 21 70 
 

Ocular nerve examination show that abnormality was found the majorities were in Lt 6th nerve palsy 

(44.4%) then Rt 6th nerve palsy (40%), Rt and Lt 4th nerve palsy in (3.3%) for both. Multiple ocular nerves 

palsy was seen in many patients. 

 

CSF pressure were divided into three groups; group one with the CSF pressure < 300mmH2O which found 

in 10 (33.3%) patients, group 2 with CSF pressure 300-369 mmH2O which found in 7 (23.4%) patients and 

third group with the CSF pressure is ≥370mmH2O which found in 13 (43.3%) patients. The CSF mean 

pressure was 349.7±87.2mmH2O with range from (240-550) mmH2O. 

 

Significant association were found between TVO, diplopia, squint, retro orbital pain and Photopsia with 

high CSF pressure ≥370mmH2O, while no association were found between Rt and Lt decrease vision with 

CSF pressure (table 5) 

 

Table 5: The relation between CSF pressure and Symptoms 

 CSF pressuremmH2O P value 

<300 300-369 ≥370  
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No. % No. % No. %  

Diplopia Yes 2 12.5 1 6.3 13 81.3 <0.001* 

No 8 57.1 6 42.9 0 0.0 

Squint Yes 0 0.0 0 0.0 6 100.0 0.007* 

No 10 41.7 7 29.2 7 29.2 

TVO Yes 2 9.1 7 31.8 13 59.1 <0.001* 

No 8 100.0 0 0.0 0 0.0 

Retro orbital 
pain 

Yes 0 0.0 0 0.0 4 100.0 0.049* 

No 10 38.5 7 26.9 9 34.6 

Photopsia Yes 0 0 0 0 7 53.8 0.003* 

No 10 100.0 7 100.0 6 46.2 

Rt decrease 
vision 

Yes - - 3 42.9 2 15.4 0.065 
 No 10 100.0 4 57.1 11 84.6 

Lt decrease 
vision 

Yes - - 3 42.9 3 23.1 0.088 

No 10 100.0 4 57.1 10 76.9 
 

More than one symptom was found in many patients 

 

Significant association were found between Rt and Lt disc grade, Rt and Lt 6th nerve palsy, Rt and Lt cotton 

wool spots, and Rt and Lt retinal Hemorrhages with high CSF pressure ≥370 mmH2O. While no Significant 

relation between CSF pressure and ophthalmological signs (Rt and Lt secondary optic atrophy, Rt and Lt 3rd 

nerve palsy, Rt and Lt 4th nerve palsy, Rt and Lt blind spot, and Rt and Lt visual field (table 6). 

 

Table 6: The relation between CSF pressure and ophthalmological signs 

 

CSF pressure (mm H2O) 

P value <300 300-369 ≥370 

No % No % No % 

Rt disc 
grade 

Grade I 3 30.0 - - - - 

0.006* 

Grade II 6 60.0 3 42.9 3 23.1 

Grade III 1 10.0 3 42.9 1 7.7 

Grade IV - - 1 14.3 5 38.5 

Grade V - - - - 4 30.8 

Lt disc grade 

Grade I 6 60.0 - - 1 7.7 

0.004* 

Grade II 2 20.0 3 42.9 3 23.1 

Grade III 2 20.0 2 28.6 - - 

Grade IV - - 2 28.6 4 30.8 

Grade V - - - - 5 38.5 

Rt 6th nerve 
palsy 

Yes 1 10.0 - - 11 84.6 
<0.001* 

No 9 90.0 7 100.0 2 15.4 

Lt 6th nerve 
palsy 

Yes 1 10.0 1 14.3 11 84.6 
<0.001* 

No 9 90.0 6 85.7 2 15.4 

Rt cotton 
wool spots 

Yes - - - - 11 84.6 
<0.001* 

No 10 100.0 7 100.0 2 15.4 

Lt cotton 
wool spots 

Yes - - - - 11 84.6 
<0.001* 

No 10 100.0 7 100.0 2 15.4 
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Rt retinal 
Hemorrhage 

Yes - - 1 14.3 8 61.5 
<0.001* 

No 10 100.0 6 85.7 5 38.5 

Lt retinal 
Hemorrhage 

Yes - - - - 9 69.2 
<0.001* 

No 10 100.0 7 100.0 4 30.8 

Rt secondary 
optic atrophy 

Yes - 0 3 42.9 2 15.4 
0.06 

No 10 100.0 4 57.1 11 84.6 

Lt secondary 
optic atrophy 

Yes - 0 3 42.9 3 23.1 
0.08 

No 10 100.0 4 57.1 10 76.9 

Rt 3rd nerve 
palsy 

Yes - 0 - 0 - 0 
- 

No 10 100.0 7 100.0 13 100.0 

Lt 3rd nerve 
palsy 

Yes - 0 - 0 - 0 
- 

No 10 100.0 7 100.0 13 100.0 

Rt 4th nerve 
palsy 

Yes - 0 - 0 1 7.7 
0.5 

No 10 100.0 7 100.0 12 92.3 

Lt 4th nerve 
palsy 

Yes - 0 - - 1 7.7 
0.5 

No 10 100.0 7 100.0 12 92.3 

Rt blind spot 
Enlarged 10 100.0 7 100.0 12 92.3 

0.5 
No enlargement  - 0 - 0 1 7.7 

Lt blind spot 
Enlarged 10 100.0 7 100.0 12 92.3 

0.5 
No enlargement - 0 - 0 1 7.7 

Rt visual field 

Arcuate field defect - 0 3 42.9 - 0  
 
 
 
- 
 
 
 
 
 
 
 
 
 
 
 
 
 

Central scotoma with 
constriction visual field 
defect 

- 0 3 42.9 2 15.4 

Constriction visual 
field(widespread)defect 

- 0 1 14.2 8 61.5 

Partial peripheral field 
defect 

- 0 - 0 1 7.7 

Nasal step 6 60.0 - 0 1 7.7 

Normal peripheral field 3 40.0 - 0 - 0 

Partial arcuate field defect 1 10.0 - 0 - 0 

Severe constriction visual 
field defect 

- 0 - 0 1 7.7 

Lt visual field 

Central scotoma with 
constriction visual 
field(widespread) defect 

- 0 3 42.9 3 23.1 
 
 
- 
 
 
 
 

Constriction visual field 
defect 

- 0 4 57.1 8 61.5 

Nasal step 2 20.0 - 0 - 0 

Normal peripheral field 6 60.0 - 0 1 7.7 
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Partial arcuate field defect 2 20.0 - 0 - 0  
 
 
 
 
 

Severe constriction visual 
field defect 

- 0 - 0 1 7.7 

 

4. DISCUSSION 

Idiopathic intracranial hypertension tends to be a disease of young women with neuro-ophthalmic 

manifestations. Many previous studies showed strong correlation of IIH with neuro-ophthalmic 

manifestations [5], [6]. In our study, no one of patients have visual loss. Therefore, other neuro-ophthalmic 

manifestations may be more important in our study. 

 

To our knowledge, this is the first study correlating the neuro-ophthalmic manifestation of IIH with the 

recording CSF pressure. 

 

In our study, IIH most commonly occurred in young and middle-aged women, 80% of patients were women 

with female to male ratio 4:1, age of those was range between 51-12 years. 

 

In this study the clinical presentation of IIH is varied. Headache was found in all patients in this study, TVO 

of varying severity were revealed in 73.3%, diplopia was found in 53.3%, Squint and decrease vision was 

found in 20% for both. As it is seen from review of the previous literature that the international studies 

results revealed that the most frequent symptoms were headache, papilledema and diplopia [7]. 

 

Since vision loss is an important complication of IIH, close monitoring of the visual function is required. As 

visual field testing is sensitive method for detecting peripheral visual loss in IIH, each of our patients has 

Visual acuity, a serial visual field tests was taken. The visual field defects found in IIH are the same as 

those reported to be occur in papilledema as a result of other causes. These so-called ‘disc-related defects’ 

are enlargement of the blind spot, inferior nasal defects, concentric constrictions, central, paracentral and 

cecocentral scotomas, arcuate defects, and altitudinal defects. The most common type of peripheral field 

defect is constriction and inferonasal loss and so is the result in our study. This may be due to patients not 

notice visual field defect unless it constricted. 

 

While the most common sign of IIH in our patients is papilledema grade IV, secondary optic atrophy found 

in less than one third of the patients which correlate with the duration of the illness. This mean that the early 

detect of the illness can avoid reaching optic atrophy. 

 

It should be noted the high frequency of Hemorrhages over and adjacent to the optic disc in patients with 

papilledema. Visual disturbances were not frequent in these groups. In the present study retinal 

Hemorrhages found in 18 eyes but decrease vision found only in 11 eyes who had secondary optic atrophy 

without Hemorrhages. On the other hand, the rest of our patients all had a good visual outcome. In previous 

literature, moderate-to-severe vision loss was reported in more than 50% of referral groups of patients [8]. 

 

As a referral group, only 20 % of our patients had mild to moderate visual loss. Patients are then likely to 

receive early diagnosis and therapy. This is probably a factor in the favorable visual outcome of our 

patients. In addition to visual field tests, serial ophthalmoscopic exams and fundus photographs may help us 

to follow the clinical course of IIH. Although our study did not demonstrate any relation between visual 
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field and papilledema grade, one of our patients who had an advanced disc swelling grade in one eye did 

have decrease vision in other eye. 

 

Patients had neuro-ophthalmic manifestations, which has also been proven to have a significant association 

with CSF pressure in patients with IIH. Other possible associated conditions noted in our patients were 6th 

and 4th nerve palsy. 

 

The CSF pressure in patient enrolled in this study 240-550 mm H2O. 43.3% above 370mm H2O may be 

because multiple factors like late diagnosis of the condition and the severe cases referred to the 

neurologists. 

 

Our study shows that higher CSF pressure at diagnosis is unrelated to increased risk of decreased vision in 

IIH, providing another variable to consider when evaluating IIH patients. No studies have addressed the role 

of the degree of CSF Pressure in vision loss in IIH. 

 

Early involvement of the sixth cranial nerve palsy seems to be characteristic of IIH. The palsies of the third, 

fourth, and sixth cranial nerves occurred predominantly in patients with IIH. This high frequency 

papilledema and diplopia in this paper may explained by the high frequency of CSF pressure above 370 mm 

H2O. 

 

The sixth cranial nerve is presumably vulnerable all along its course-through the subarachnoid space along 

the clivus, as it pierces the dura inferior to the petro sphenoidal ligament, as it passes over the petrous part 

of the temporal bone, and as it traverses the cavernous sinus. Fewer of patients had extension ventrally into 

the retropharyngeal space, laterally into the cerebellopontine angle. posteriorly with brainstem compression, 

and caudal toward the foramen magnum [9]. 

 

The sixth nerve palsy is the second most frequent manifestation in the cases studied confirming the fact that 

the abducent nerve is relatively less protected in its long intracranial course and the nerve can be damaged 

not necessarily by direct pressure of tumor but also by increased ICP i.e. false localizing sign. 

 

The lesser number of oculomotor and trochlear nerve palsies indicates a more protected position and their 

shorter intracranial course in these patients, involvement of the fourth cranial nerves palsy was much less 

common. 

 

To our knowledge, no prior study has demonstrated a relationship between CSF and decrease vision. The 

size of these older studies likely limited their power to detect such a difference and most failed to control 

for confounding effects such as gender and race. In addition, because visual outcomes in IIH are usually 

good, particularly central visual acuity, summary measures are unsurprisingly similar and may mask the 

substantial differences in the risk of severe visual loss as CSF pressure increase. Previous reports have 

found an association between grading of papilledema and visual loss, especially in cases of severe 

papilledema Since the threshold of headache is different in the patients were also more likely to be 

asymptomatic, they may have been exposed to the deleterious effects of papilledema for a longer period 

before presentation, and this could explain their higher risk for visual deterioration [10]. 

 

The grading of papilledema not correlate to the degree of CSF pressure and to the duration of the illness but 

6th nerves palsy did so in both sides may be due to different pathogenesis of both condition and it is 

unrelated to each other. 
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The incidence of grade V papilledema in this study is distinctly low. The previous studies show higher 

incidence of papilledema [11- 13]. So, the incidence of papilledema started to decline which appears to be 

related to the improvement in the diagnostic techniques and aids and fewer cases of intracranial IIH allowed 

to the stage when papilledema become visible to the ophthalmoscope to be higher in this study is due to the 

delay in the diagnosis due to limitations in the diagnostic aids especially the radiological aids in our country 

and increase the number of neurologists. 

 

The higher incidence of neuro-ophthalmic manifestations in younger age group and the low incidence of 

papilledema in the older age group is probably due to the fact that sclerosis of the subarachnoid space 

around the optic nerve will develop with aging, this prevents the free transmission of  CSF to the optic 

nerve and in addition about 10-15 % of brain tissue would be atrophied in this age group which requires 

large volume of the lesion to produce increase intracranial pressure and hence papilledema [14]. 

 

Bilateral optic atrophy occurred in cases which the papilledema occurred earlier, so it followed by 

secondary atrophic changes [15]. 

 

No significant relationship between secondary optic atrophy and CSF pressure. This finding may be 

ascertained that developing secondary optic atrophy related to the duration of papilledema rather than CSF 

pressure, or could need extending the duration of study with larger group to support these results. 

 

5. Conclusion 

In patients with IIH have significant association were found between TVO, diplopia, squint, retro orbital 

pain, Photopsia, disc grade, 6th nerve palsy, cotton wool spots, and retinal Hemorrhage with high CSF 

pressure. No significant relationship between secondary optic atrophy and CSF pressure. 

 

6. Recommendation 

• Studies with larger sample size and longer duration are needed to validate the results. 

• While we used standard technique to measure CSF pressure, there may be other ways to measure 

them more accurately, which is an interest of ongoing studies. 

• Studies should take in consideration the duration of the illness and the age of patients with neuro-

ophthalmic manifestations. 
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