
Introduction
Idiopathic intracranial hypertension (IIH) is a challenging 
disorder of intracranial hypertension in the absence of an 
intracranial mass, hydrocephalus, or other identifiable 
cause. The incidence is approximately 0.9/100.000/year 
rising to 13/100.000/year in overweight women between 
20 and 44 years of age. Less frequently, it is seen in children 
and overweight men.1-5 Due to increasing prevalence of 
the obesity over the last years, IIH has been also on the 
rise. This increase is widely seen in our country, even 
though there still has not been painstaking information 
and research over the issue.

The symptoms usually progress in a few weeks to 
months, though fulminant cases have also been reported. 
IIH has a variable course ranging from a short benign 
self-limiting syndrome to more aggressive syndromes 
that proceed to blindness in a short period of time.5-7 The 
characteristic features of IIH include headache, visual 
loss, which can be irreversible if not treated promptly.8,9 
Visual loss can occur anytime along the course of the 
disease but is often insidious as central vision is spared 

until late in the course of the illness. Some degrees of 
visual impairment are detected in up to 90% of patients 
by perimetry at the time of diagnosis, however only 
about one third complain from the vision loss.6,10,11 As 
long as severe and prolonged papilledema causes retinal 
breakdown or macular impairment, the visual acuity will 
be preserved.6,12-14

According to significant role of vision system 
concerned to environment and possibility of irreversible 
complication if not treated and subsequent burden on 
society and health system, the early diagnosis and proper 
treatment is in paramount of importance.

Until now, little research has been conducted on 
relationship of cerebrospinal fluid (CSF) pressure and 
visual field defect and the results are controversial. In the 
study of Baheti et al there was not a dramatic difference 
between CSF pressure in patients with either normal or 
subtle visual impairment or severe visual impairment.5 
In contrast, Saindane et al in their study revealed that, in 
patients with severe visual impairment, the CSF pressure 
was higher whether in the form of reduced visual acuity 
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or visual field defect.15 Accordingly, the purpose of this 
study was to evaluate the relationship of CSF pressure and 
the degree of visual field defect in patients with IIH. 

Methods
This study was conducted descriptively as well as 
analytically in Imam Hossein hospital, Tehran in 2014-
2017.

Study Procedure
Thirty five patients of any age and sex with increased 
intracranial pressure who fulfilled modified Dandy’s 
criteria underwent brain MRI, ophthalmologic 
examination consisting of visual acuity, papilledema 
grading, ocular movement evaluation and perimety 
and lumbar puncture. The degree of visual field defect 
was reported quantitatively on the basis of the number 
complete black squares from all the 54 squares in 4 
quadrants according to pattern deviation and was 
presented qualitatively on the Table 1. 

The opening CSF pressure had been measured by 
lumbar puncture and manometry and subsequently 25-30 
cc CSF was evaluated for glucose, protein concentration 
and WBC count. The CSF pressure classification was 
based on El-Saadany et al study.16 The pressure was 
categorized into mild (25-30), moderate (30-40), and 
severe (>40).

After data collection, the statistical analysis was 
performed by using SPSS v22.0. Normal data distribution 
was performed by Kolmogorov-Smirnov test. For the 
comparison of the quantitative variables independent 
two-sample t test and for the qualitative variables, chi-
square test was performed. Significant P value was 
considered less than 0.05.

Results
Thirty-five patients were enrolled in the study. The mean 
age was 32 years old. The results showed that brain MRI 
findings of the patients was normal in 11 cases (31.4%), 
abnormal in 23 cases (65.7%) and non-specific in only one 
patient (2.9%). Additionally, the mean CSF pressure was 
33.7±8.97. It was categorized into three groups as mild in 
12 cases (34.4%), moderate in 14 cases (40%) and severe 

in 9 cases (25.7%). The results are shown on Figure 1.
The mean age in the group with mild CSF pressure 

was lower and with moderate CSF pressure was higher 
(P = 0.011) (Table 2). It should be noted that there was 
not a statistical relationship between neither weight nor 
body mass index (BMI) with CSF pressure (P = 0.14 and 
P = 0.21).

Among the patients, 6 cases had sixth nerve palsy which 
was more frequent in the group with higher CSF pressure 
(44.4%). It was seen in 7.1% of patients with moderate 
CSF pressure and 8.3 % of mild CSF pressure (P < 0.04).

The reduced visual acuity was seen in 6 cases in the 
right eye, and 7 cases in the left eye. In 4 cases, both eyes 
were involved and in 25 cases the visual acuity was intact. 

Most patients had grade 1 papilledema (48.5%). The 
papilledema grading was respectively 25.7% grade 2, 
17.4% grade 3 and 8.57 % grade 4. All the patients with 
mild CSP pressure had grade 1 papilledema. Among 
the 14 patients with moderate CSF pressure, 5 cases 
(35.7%) had grade 1 papilledema and 9 cases (64.3%) 
had grade 2 papilledema. Among the patients with severe 
CSF pressure, 66.7% had grade 2 and 3 papilledema, 
additionally 33.3% had grade 4 papilledema. Based on the 
results, there was a considerable correlation between CSF 

Table 1. Description of the Pattern of Visual Field Defect

Blind Spot Enlargement

Peripheral Restriction
Scotoma Less than a quadrant Inferior nasal

Superior nasal

Inferior temporal

Superior temporal

More than a quadrant Complete or partial of 2 quadrant: 
Inferior hemifield, superior hemifield, Hemitemporal, Heminasal

Three quadrant (non-localized)

Four quadrant (diffuse)

Moderate 

CSF 

Pe
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t

Mild Severe 

Figure 1. Description of Patients in the Term of CSF Pressure.
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pressure and papilledema grading (P < 0.001). The results 
are shown in Tables 3 and 4.

The visual field defect is quantitatively described based 
on the number complete black squares from all the 54 
squares in four quadrants and are presented on the Table 
5. The results did not show a meaningful relationship 
between the CSF pressure and the amount of the involved 
squares (P = 0.036).

Discussion
Inadequate research has been done on the relationship of 
CSF pressure and visual field defect. In Baheti et al study, 
of the total 43 patients, visual impairment was observed 
in 80 eyes (93%) at presentation and it was moderate to 
severe in 14% showing later poorer prognosis. The mean 
CSF opening pressure at presentation did not differ 
significantly in those with visual impairment compared 
to those with normal vision. Over 56 months follow-up, 
34 patients (79%) improved, 4 (9.3%) relapsed on follow-
up after period of stability, and 5 (11.6%) worsened which 
was similar to our findings. Besides the most common 
pattern of visual field defects were blind spot enlargement, 
peripheral restriction and nasal scotoma.5

In the study of Soiberman et al on 90 patients under 
18 years old, the results showed the CSF pressure was 
between 20-25 in 10%, 25-40 in 48% and more than 40 in 
42%. Furthermore, the CSF pressure was not a predictive 
factor of ultimate prognosis or possibility of relapse which 
the same as our results.17

 In contrast, in Saindane et al study, the 46 patients were 
categorized into three groups without vision loss, mild 
to moderate and severe visual impairment. The results 

Table 2. Description and Comparison the Age of Patients According to 
the CSF Pressure

CSF Number Age (Mean±SD) P Value
Mild 12 26.75±4.29

0.011Moderate 14 38.86±12.87
Severe 9 28.33±10.10

Table 3. Description of the Visual Field Defect Pattern (%)

Pattern
Right Eye  
No. (%)

Left Eye 
 No. (%)

Normal 3 (8.6) 4(11.4)

Blind Spot 13 (37.1) 9 (25.7)

Peripheral restriction 3 (8.6) 3 (8.6)

Scotoma in less than a quadrant 0 (0.0) 2 (5.7)

Scotoma in more than a quadrant 0 (0.0) 1 (2.9)

Blind spot and peripheral restriction 6 (17.1) 8 (22.9)

Blind spot and scotoma in less than a 
quadrant

3 (8.6) 2 (5.7)

Peripheral restriction and scotoma in less 
than a quadrant

1 (2.9) 0 (0.0)

Blind spot and peripheral restriction and 
scotoma in less than a quadrant

3 (8.6) 3 (8.6)
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indicated that as higher the CSF pressure, more visual 
impairment is seen. The mean CSF pressure in these 
groups was 31, 31.4 and 48, respectively.15

In other studies, the relationship of CSF pressure and 
visual field defect was not exclusively evaluated.

Conclusion
In approach to IIH, the first diagnostic and therapeutic 
action is lumbar puncture. On the other hand, the most 
important morbidity is visual impairment which could be 
irreversible. Based on our results, visual field impairment 
is independent of CSF pressure. In other words, neither 
high CSF pressure predicts intense visual defect, nor low 
CSF pressure indicates minimal visual impairment. In 
fact, perimetry is the best diagnostic method to evaluate 
the patients in follow up.
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Table 5. The Relationship Between CSF Pressure and Visual Field Changes

Visual 
Field

CSF Pressure

OR (95% CI) P ValueMild (n=12) Moderate (n=14) Severe (n=9)

Mean ± SD
Median (min-

max)
Mean ± SD

Median (min-
max)

Mean ± SD
Median (min-

max)

Right 14.17±11.85 14 (0-33) 11.07±10.97 8 (0-42) 20±17.83 20 (0-54) 1.02 (0.98-1.07) 0.367

Left 12.67±11.88 8 (2-41) 20.43±23.67 12.50 (0-67) 11.33±10.71 8 (2-28) 1.00 (0.97-1.04) 0.995

Mean 13.42±9.89 15.25 (2-32.5) 15.75±16.41 10.25 (0-47) 15.67±12.75 11 (2-37) 1.01 (0.96-1.06) 0.705
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