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ABSTRACT 

Background/Aim: This study aimed to evaluate the usage of optic nerve 

sheath diameter (ONSD) and Spectral-domain OCT for initial detection of 

elevated intracranial pressure (ICP) in patients with IIH as an alternative 

to lumbar puncture. Methods: Forty patients presented with headache and 

fulfilled modified Dandy criteria for IIH underwent post contrast 

multislice orbit computed tomography (CT) scan & spectral domain OCT 

(SD-OCT) scanning. Routine lab, and plain chest X-ray were done to 

exclude those patients with end organ failure. Results: The estimated 

statistical cutoff value of ONSD was 5.5 mm with sensitivity of 84.4% 

and a specificity to diagnose optic nerve thickening by 100% in the left 

side and 85.7% in the right side. Conclusions:  The addition of OCT to 

ONSD by post contrast multislice CT can increase its diagnostic ability 

for the cases with IIH, which may reduce the need for invasive diagnostic 

techniques like lumbar puncture. 

Keywords: Multidetector CT (MDCT), optic nerve sheath diameter 

ONSD, Optical Coherence Tomography (OCT), idiopathic intracranial 

hypertension (IIH). 

INTRODUCTION 

diopathic intracranial hypertension (IIH) is 

defined -according to modified Dandy 

criteria- as  the presence of clinical signs and 

symptoms of increased intracranial pressure 

including headache, nausea, vomiting, 

transient visual disturbances  like mild visual 

loss, papilledema, and unilateral or bilateral 

6
th

 cranial nerve paresis [1,2] and is generally 

affecting overweight women in childbearing 

period [3].  

Normal neuroimaging is essential for 

diagnosis except for empty sella turcica.  

Idiopathic intracranial hypertension is 

considered a diagnosis of exclusion, 

especially when no cranial neuropathies or 

papilloedema have been determined [4-5].  

If a patient is complaining of only 

persistent severe headache, then the diagnosis 

is delayed as in such cases lumbar puncture 

and  a head CT scan for these patients is 

usually negative,  putting the clinicians in a  

diagnostic challenge. Measurement the optic 

nerve sheath diameter (ONSD) using orbit CT 

scan can provide a solution in this case, as It 

is considered as a non-invasive method of 

intracranial pressure (ICP) monitoring based 

on that the presence of enlarged ONSD 

indicates the elevated ICP  [6-12].  

Another non invasive rapid method for 

evaluation of patients with IIH is Optical 

Coherence Tomography (OCT), in which 

light is used to obtain in vivo images. The 

reflected light from tissue is an indicator for 

density and depth of that tissue [13].  

Spectral-domain OCT demonstrates 

structural changes due to papilledema, 

providing reliable volume and thickness 

measurements of retina and the optic nerve 

head. Moreover, can  reliably provide 

additional parameters of the optic nerve 

imaging, including volume and height 

measurements with greater sensitivity of the 

response to treatment and the long-term visual 

outcome in patients with IIH [14]. 

Aim of the work: is evaluate the usage of 

optic nerve sheath diameter (ONSD) 

measured by computed tomography and 

I 
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Spectral-domain OCT for detection of 

elevated intracranial pressure (ICP) in patients 

with IIH as an alternative to lumbar puncture. 

METHODS 

Ethical statement 

This prospective study was conducted 

according to international guidelines that 

approved by the Research Ethics Committee. 

Informed consents were obtained from all 

patients prior to the study. We followed the 

ethical principles of the Declaration of 

Helsinki during the preparation of this study. 

Study population 

This study included 40 female patients 

(aged ≥18 years) presented with headache and 

fulfilled modified Dandy criteria for IIH. 

Patients were recruited from Neurology 

Outpatient Clinic and Neurology inpatients 

ward of Zagazig University Hospitals. During 

history taking, complaints which were usual 

for raised ICP (headache, nausea, vomiting, 

etc.) were detected and all patients were 

generally and neurologically examined. 

Routine lab and plain chest X-ray were done 

to exclude patients with end organ failure. 

Also patients with known ophthalmological 

disorders such as glaucoma, hypertensive or 

diabetic retinopathy ,patients with migraine or 

those having contraindications for IV contrast 

enhanced CT were excluded. All patients 

underwent initial non-contrast head CT scan. 

All patients with suspected IIH were 

examined by an ophthalmologist, even if they 

did not report any visual symptoms. Patients 

who complained of headache associated with 

tinnitus and dizziness were also examined by 

an otorhinolaryngologis. 

We collected and analyzed data on the 

following variables: (1) ONSD in the middle 

third of the intraorbital path (the point where 

the ophthalmic artery crosses the optic nerve 

served as an anatomical landmark); (2) 

presence/absence of papilledema;  and (3) 

patients' age . 

We analyzed CT scans obtained by 

128 multidetector machine (ingenuity, Philips 

healthcare ,veenluis, best , Netherlands), with 

an initial single slice section of 3 mm and an 

area of interest slice section of 0.6 mm. The 

initial step in radiological differential 

diagnosis was to exclude any cerebral organic 

pathology by non contrast  brain computed 

tomography (eg. hemorrhagic or non-

hemorrhagic lesions, contusions, brain 

oedema and space occupying lesions). If no 

pathology was found, then the ONSD was 

measured bilaterally by the computer program 

after intravenous contrast material injection as 

(0.5- 1 ml / Kg body weight) then  orbit CT 

scan is done. 

Our patients underwent spectral 

domain OCT (SD-OCT) scanning dual beam 

Spectralis laser tracking tomography 

Spectralis®, using a commercially available 

device (3D OCT-1000; Topcon Corp., Tokyo, 

Japan). The scanning protocol involved the 

acquisition of a 6 × 6 mm cube scan of the 

optic nerve head (ONH) and macula with a 

scan density of 512 × 128 pixels. Criteria for 

acceptable OCT images included the 

following: absence of large eye movements, 

defined as an abrupt shift completely 

disconnecting a large retinal vessel; consistent 

signal intensity level across the scan; and 

absence of black bands (caused by blinking). 

Average RNFL was automatically calculated 

by the software.  Papilloedema was measured 

by identification of the recumbent “lazy V” 

pattern of the subretinal hyporeflective space 

and the subretinal hypo reflective space 

width. 

Statistical analysis 

The collected data were computerized 

and statistically analyzed using SPSS program 

(Statistical Package for Social Science) 

version 18. Qualitative data were represented 

as frequencies and relative percentages. 

Quantitative data were expressed as mean ± 

standard deviation (SD). Independent T-test 

and Mann Whitney test were used when 

appropriate. Pearson correlation coefficient 

was used to calculate correlation between 

quantitative variables. Receiver operating 

characteristic (ROC) curve was used to 

identify optimal cut-off values and area under 

the curve (AUC) of different parameters with 

maximum sensitivity and specificity for 

prediction of the outcome. The validity of 

data was calculated using sensitivity, 

specificity, positive predictive value (PPV), 

negative predictive value (NPV), and 
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accuracy. A p-value ≤0.05 indicates 

significant results. 

RESULTS 

Our study included  40  female 

patients with clinico-radiological diagnosis of 

IIH with their age range from 22 to 42 years, 

their main complaints were visual complaints 

as blurred vision and transient visual 

obscurations in 16 patients (40%), and 

headache in 15 patients (37.5%), while 9 

patients (22.5%) had both complaints .  

The ONSD was nearly in the same 

range in both eyes (4-10 mm for right and 4-

11 mm for left) when measured by CT with 

contrast at the crossing point of ophthalmic 

artery (Table 1). More than 82% (33) of 

patients diagnosed by OCT to have 

papilloedema while in 17% (7) of patients not 

. There was a statistical significant relation 

between the ONSD by OCT in both right and 

left sides with the diagnosis of IIH (P =0.003 

for right, P= 0.001 for left) while there was no 

significant relation between pseudo tumor 

cerebri ( PTC ) and patient's age (P= 0.921) 

(Table 2). 

 The estimated statistical cutoff value 

of ONSD was 5.5 mm with sensitivity of 

84.4% and a specificity to diagnose optic 

nerve thickening by 100% in the left side and 

85.7% in the right side (Table 3,4). 

 

Table (1): Optic nerve sheath diameter of studied patients using contrast enhanced CT orbit: 

Variable  Value (mm)  

RT ONSD: 

Mean ± SD 

Range 

 

6.03 ± 1.05 

4 – 10 

LT ONSD: 

Mean ± SD 

Range 

 

5.98 ± 1.19 

4 - 11 

RT: right, LT: left, ONSD : Optic nerve sheath diameter. 

 

Table(2): Relation between age, Optic nerve sheath diameter and idiopathic intracranial 

hypertension by optical coherence tomography: 

 Idiopathic intracranial Hypertension t p 

 Yes No   

Age: 

Mean ± SD 

Range  

 

31.52 ± 5.51 

22 - 41 

 

31.29 ± 5.41 

26 – 42 

 

0.100 

 

0.921 

RT ONSD: 

Mean ± SD 

Range  

 

6.24 ± 1 

5 - 10 

 

5 ± 0.58 

4 – 6 

 

3.154 

 

0.003* 

LT ONSD: 

Mean ± SD 

Range 

 

6.24 ± 1.12 

5 - 11 

 

4.71 ± 0.49 

4 – 5 

 

3.514 

 

0.001** 

RT: right, LT: left, ONSD : Optic nerve sheath diameter. 

*p<0.05 is statistically significant  **p≤0.001 is statistically highly significant 

 

Table (3):  Performance of right optic nerve sheath diameter in diagnosis of optic nerve thickness by 

CT  orbit  with contrast: 

Cutoff AUC Sensitivity Specificity PPV NPV Accuracy p 

5.5 0.881 84.8 85.7 96.6 54.5 85 0.002* 

AUC: area under curve , PPV: positive predictive value., NPV: negative predictive value. 
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Table (4): Performance of left optic nerve sheath diameter in diagnosis of optic nerve thickness by 

CT orbit  with contrast: 

Cutoff AUC Sensitivity Specificity PPV NPV Accuracy p 

5.5 0.946 84.8 100 100 58.3 87.5 <0.001** 

AUC: area under curve , PPV: positive predictive value., NPV: negative predictive value. 

 

 
 

(A)                                                                                       (B) 

Figure 1.  (A) Coronal & (B) axial   post contrast CT examination of the orbit revealed bilateral 

enlarged optic nerve sheath diameter measuring 10.3 mm to the right & 10.8 mm to the left 

 

 
 

Figure 2.  Coronal post contrast CT examination of the orbit revealed bilateral enlarged optic nerve 

sheath diameter measuring 6.7 mm to the right & 6.6 mm to the left 
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Figure 3. OCT revealed papilloedema with thickened retinal nerve fiber layer.  

 

DISCUSSION 

The diagnosis of IIH is mainly made 

by measurement of raised intracranial 

pressure (ICP) [15]. This is considered critical 

as the early diagnosis and treatment of the 

increased pressure can protect against optic 

nerve damage [10]. Lumbar puncture ,as a 

diagnostic tool for the detection of IIH, is 

considered accurate but its performance is 

limited in patients with obesity, 

thrombocytopenia, bleeding tendencies or 

those on regular anticoagulants and also 

considered as invasive procedure that carry 

the risk of post-spinal tap headache, nerve 

root irritation, spinal subdural hematoma, and 

infection [15].  

Our study included 40 patients with a clinical 

diagnosis of IIH according to modified Dandy 

criteria, their mean of age was 31.47 ± 5.42 

years. In this study, we found a highly 

statistically significant positive correlation 

between presence of papilloedema by OCT 

and the increased ONSD by CT with contrast 

(p< 0.003f for the right eye and <0.001 for the 

left), and after an extensive search in the 

available online resources and data bases, this 

study could be the first study to correlate 

between the diagnosis of papilloedema by 

OCT and the increased ONSD by CT with 

contrast, and also the first in Egyptian 

patients. Based on the estimated cutoff point 

for the ONSD (5.5 mm), we found that the 

sensitivity of ONSD by CT as a detector for 

increased ICP is 84.8 % for both eyes, while 

its specificity was 85.7 % in the right eye ( 

P<0.002), and 100% for the left eye 

(P<0.001) with an accuracy  85 and 87.5. This 

was matched with the results of Bekerman 

and his colleagues [16], who found that 

ONSD by CT with contrast was specific in 

94.3% of 35 cases they included .Our study 

was limited by its relative small number of 

cases, and didn't consider the follow up with 

the used diagnostic techniques . 

CONCLUSION 

 the addition of OCT to ONSD by CT+C can 

increase its diagnostic ability for the cases 

with IIH, which may reduce the need for 

invasive diagnostic techniques like LP.  
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