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ABSTRACT 
 

Purpose: To investigate the thickness of the retinal layers in the preservation of visual acuity in the 
early stages of the disease in patients with papilledema associated with idiopathic intracranial 
hypertension (IIH). 
Study Design: Retrospective clinical study. 
Methods: Right eyes of 23 IIH patients and 28 healthy control subjects were included in the study. 
Peripapillary retinal nerve fiber layer (RNFL) thickness in four quadrants and average ganglion cell 
layer (GCL) thickness measured by high-definition optical coherence tomography (at a 
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presentation in both groups, and also at 6-months after the presentation in the patient group) were 
retrospectively analysed.  
Results: Mean age was 38.9±11.9 years in the patients and 42.8±10.2 years in the control 
subjects (p=0.19).  All of the participants were female. Mean RNFL in all quadrants was 
significantly higher in the patients compared to controls. Mean RNFL in all quadrants was 
considerably lower at 6-months of presentation compared to that at presentation (p<0.005), 
whereas mean GCL was similar in both groups.  
Conclusion: No changes were observed in the GCL of IIH patients in the early stage, despite 
significant RNFL changes. This may explain the preservation of visual acuity in the early stages of 
the disease. 
 

 
Keywords: Pseudotumor cerebri; ganglion cell complex; nerve fiber layer; papilledema. 
 
1. INTRODUCTION  
 

Idiopathic intracranial hypertension (IIH), also 
known as pseudotumor cerebri, is a condition of 
increased intracranial pressure, headache and 
visual disturbances without a space-occupying 
lesion. Obesity and female gender are the most 
common risk factors for IIH [1,2]. Visual 
symptoms of patients with IIH include blurred 
vision, temporary loss of vision or visual field loss 
[2]. Loss of vision in IIH is usually insidious, and 
visual acuity is affected in later stages. The 
aetiology is not precisely known, however, some 
cases associated with anaemia, corticosteroid 
therapy, and antibiotic use have been reported 
[3-6]. 
    
Neuroimaging is quite essential in the diagnosis 
and follow-up of IIH. However, neuroimaging is 
inadequate to monitor the morphologic and 
functional characteristics of the optical disc. One 
of the imaging modalities used in the diagnosis 
and follow-up of papilledema in IIH is Optical 
coherence tomography (OCT). OCT is an easy, 
quick and non-invasive technique to obtain in 
vivo cross-sectional images of the macula and 
optic nerve head, and it can be used in the 
diagnosis and follow-up of both newly diagnosed 
and chronic IIH cases [7]. 
 

This study aimed to investigate the thickness of 
the retinal layers in the preservation of visual 
acuity in the early stages of the disease in 
patients with papilledema associated with 
idiopathic intracranial hypertension (IIH).  
 

2. MATERIALS AND METHODS  
 
This retrospective study followed the ethical 
standards of the Declaration of Helsinki and was 
approved by the institutional review board. Afyon 
Kocatepe University clinical research ethics 
committee waived the requirement for informed 
consent for this retrospective study. 

Right eyes of 23 IIH patients (who met the 
modified Dandy diagnostic criteria) and 28 
healthy control subjects matched for age and 
gender, were included in the study. 
Acetazolamide was used to treat all IIH patients 
routinely.  The best-corrected visual acuity 
(BCVA) was measured with Snellen and 
converted to a logMar for statistical analysis. 
Peripapillary retinal nerve fiber layer (RNFL)  
thickness in four quadrants and average ganglion 
cell layer (GCL) thickness measured by high-
definition OCT (Spectral Domain, Carl Zeiss 
Meditec) (at the presentation in both groups, and 
also at 6-months after a presentation in the 
patient group) were retrospectively analysed. 
The GCL analysis was performed through dilated 
pupil with a software of the ganglion cell analysis 
(GCA) algorithm.  Also, peripapillary retinal nerve 
fiber layer (RNFL) thickness measurements were 
made using the 200 × 200 optical disc cube 
Cirrus HD-OCT software in four quadrants       
(Fig. 1).  
 

 
 

Fig. 1. The OCT image (Peripapillary retinal 
nerve fiber layer (RNFL) thickness in four 

quadrants 
 
Differences between patients and control 
subjects and follow-up differences in patients 
were evaluated using Wilcoxon test and Mann-
Whitney U test. 
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3. RESULTS  
 
Mean age was 38.9 ± 11.9 years in the patients 
and 42.8 ± 10.2 years in the control subjects (p = 
0.19).  The mean converted BCVA was 0.0 in 
healthy control subjects. The mean BCVA at 
presentation was 0.3 ± 0.1 at the presentation 
and at 6-months after presentation 0.2 ± 0.1 in 
IIH patients. 

 
All of the participants were female. Mean GCL 
thickness at presentation was 80.1 ± 13.3 µm in 
the patients and 81.7 ± 13.5 µm in the control 
subjects (p = 0.88). Mean GCL thickness at 6-
months after presentation was 81.1 ± 11.4 µm in 
the patients (p = 0.85) (Table 1). 
 
Mean RNFL thickness in all quadrants was 
significantly higher in the patients at the 
presentation compared to control subjects [in 
superior quadrant: 138.2 ± 40.9 µm vs. 120.0 ± 
16.1 µm (p = 0.046), in temporal quadrant: 91.9 ± 
64.9 µm vs. 66.5 ± 9.3 µm (p  = 0.037), in       
inferior quadrant: 172.3 ± 65.4 µm vs. 126.7 ± 
15.9 µm (p = 0.005), in nasal quadrant: 96.7 ± 
39.2 µm vs. 75.0 ± 12.5 µm (p = 0.010)]      
(Table 2). 
 
Mean RNFL thickness in all quadrants was 
significantly lower at 6-months after presentation 
compared to that at presentation (p <0.005) 

(Table 3), whereas mean GCL thickness was 
similar in both groups. 
 

4. DISCUSSION  
 

The primary goal of treatment in patients with IIH 
is to prevent irreversible damage to the optic 
disc. In this regard, optical disc imaging methods 
are quite significant. However, there is still 
controversy about the role of RNFL thickness as 
a diagnostic and follow up tool in the IIH.  Huang-
Link et al. and Kaufhold et al. showed that RNFL 
thickness did not differ between IIH patients and 
healthy controls [7,8].  
  
However in contrast to their findings, Skau  et al. 
and Rebolleda et al. reported higher RNFL 
thickness in all four quadrants in newly 
diagnosed IIH patients compared with controls 
[9,10]. Similarly, in the present study, we 
observed significantly higher RNFL thickness in 
the newly diagnosed IIH patients compared to 
control subjects. 
 

Furthermore, Rebolleda et al. and Yri HM et al. 
also showed that the mean RNFL thickness 
declined rapidly after treatment [10-11], which is 
in consistence with our follow-up findings. 
According to our findings, we suggest that RNFL 
thickness measured by OCT can be used as a 
sensitive tool in the diagnosis and follow-up of 
papilledema in patients with IIH. 

 

Table 1. Comparison of GCL thickness between IIH patients and control subjects 
 

 IIH Control  p value 
Mean GCL thickness at the presentation µm 80.1 ± 13.3 81.7 ± 13.5 0.88 
Mean GCL thickness at 6-months after presentation µm 81.1 ± 11.4 81.7 ± 13.5 0.85 

µm: micrometre 
 

Table 2. Comparison of mean RNFL thickness between IIH patients (at the presentation) and 
control subjects 

 

 IIH Control p value 
Superior RNFL µm 138.2 ± 40.9 120.0 ± 16.1 0.046 
Temporal RNFL µm 91.9 ± 64.9 66.5 ± 9.3 0.037 
Inferior RNFL µm 172.3 ± 65.4 126.7±15.9 0.005 
Nasal RNFL µm 96.7 ± 39.2 75.0 ± 12.5 0.010 

µm: micrometre 
 

Table 3. Comparison between mean RNFL thickness at the presentation and at 6-months after 
presentation in IIH patients 

 

 At the presentation At 6-months after presentation p value 
Superior RNFL µm 138.2 ± 40.9 114.5 ± 20.6 0.005 
Temporal RNFL µm 91.9 ± 64.9 68.6 ± 10.5 0.005 
Inferior RNFL µm 172.3 ± 65.4 134.3 ± 25.1 0.008 
Nasal RNFL µm 96.7 ± 39.2 76.4 ± 19.7 0.001 

µm: micrometre 
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However, as RNFL thickness can be affected by 
various other diseases such as retinal vein 
occlusion, anterior ischemic optic neuropathy 
and severe hypertensive retinopathy, it may be 
not specific enough to monitor IIH process [8,11-
14]. So, evaluating it together with other 
parameters such as GCL may be needed. GCL 
thickness is an important parameter to evaluate 
optic atrophy in some optic neuropathies 
(glaucoma-associated, compressive or 
demyelinating) [15-17]. And previously, it has 
been shown that GCL thickness correlates with 
visual function better than RNFL thickness [18]. 
There is limited controversial literature data on 
the role of GCL thickness in the diagnosis and 
follow-up patients with IIH. Previously,  Marzoli et 
al. suggested that GCL thickness was a more 
reliable estimate of early optic atrophy in patients 
with IIH, even in cases without papilledema or 
visual loss [19]. However, Huang-Link et al. did 
not show significant changes in GCL in IIH 
patients compared to healthy controls. And they 
suggested that GCL thickness was not affected 
by optic nerve head swelling, even in severe 
papilledema [7].  Moreover, in the study of the 
NORDIC Idiopathic Intracranial Hypertension 
Study Group, minor GCL thinning was observed 
at 3 and 6 months compared to baseline (p = 
0.06) [20]. Similarly, we observed no significant 
changes in the GCL in IIH patients in the early 
stage, despite significant RNFL changes. This 
finding may explain the preservation of visual 
acuity in the early stages of the disease.  
 
In IIH patients, visual damage is insidiously 
advancing and the central visual acuity is 
preserved until late stages. In some previous 
studies, the overall thinning of the macula in 
resolving papilledema was reported [21,22]. 
Brian E. et al reported significant thinning of the 
GCL and inner plexiform layer in patients with 
papilledema compared to controls, and 
suggested that thinner nuclear layers in the 
macula might be a reliable method to quantify 
subclinical atrophy in eyes with resolving 
papilledema [23]. Thus, performing OCT in 
patients with IIH is gradually becoming more 
important to measure and follow-up subclinical 
atrophy. 
 

5. CONCLUSION  
 
In conclusion, in newly diagnosed IIH patients, 
significant RNFL changes are observed despite 
preserved visual acuities and regular GCL. OCT, 
especially measurement of RNFL thickness, can 
be used as a quick and non-invasive imaging 

technique in diagnosis and follow-up of IIH 
patients. However more specific tests for IIH are 
still needed. 
  

CONSENT 
 
Afyon Kocatepe University clinical research 
ethics committee waived the requirement for 
informed consent for this retrospective study. 
 
ETHICAL APPROVAL 
 
As per international standard or university 
standard written ethical permission has been 
collected and preserved by the authors. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Friedman DI. Idiopathic intracranial 

hypertension. Curr Pain Headache Rep. 
2007;11:62–68. 

2. Liu IH, Wang AG, Yen MY. Idiopathic 
intracranial hypertension: Clinical features 
in Chinese patients. Jpn J Ophthalmol. 
2011;55:138-42.  

3. Binder DK, Horton JC, Lawton MT, 
McDermott MW.  Idiopathic intracranial 
hypertension. Neurosurgery. 2004;54:538–
551. 

4. Weese-Mayer DE, Yang RJ, Mayer         
JR, Zaparackas Z. Minocycline and 
pseudotumor cerebri: The well-known but 
wellkept secret. Pediatrics. 2001;108:519–
520. 

5. Newton M, Cooper BT. Benign intracranial 
hypertension during prednisolone 
treatment for inflammatory bowel disease. 
Gut. 1994;35:423–425. 

6. Jeng MR, Rieman M, Bhakta M, Helton K, 
Wang WC Pseudotumor cerebri in two 
adolescents with acquired aplastic anemia. 
J Pediatr Hematol Oncol. 2002;24:765–
768. 

7. Huang-Link YM, Al-Hawasi A, 
Oberwahrenbrock T, Jin YP. OCT 
measurements of optic nerve head 
changes in idiopathic intracranial 
hypertension. Clin Neurol Neurosurg. 
2015;130:122-7.  

8. Kaufhold F, Kadas EM, Schmidt C, Kunte 
H, Hoffmann J, Zimmer-mann H, et al. 
Optic nerve head quantification in 



 
 
 
 

Duman et al.; JAMMR, 25(9): 1-5, 2018; Article no.JAMMR.40153 
 
 

 
5 
 

idiopathic intracranial hypertension by 
spectral domain. PLoS One. 2012;7: 
e36965. 

9. 9- Skau M, Yri H, Sander B, Gerds TA, 
Milea D, Jensen R Diagnostic value of 
optical coherence tomography for 
intracranial pressure in idiopathic 
intracranial hypertension. Graefes Arch 
Clin Exp Ophthalmol. 2013;251:567-74.  

10. Rebolleda G, Muñoz-Negrete FJ.Follow-up 
of mild papilledema in idiopathic 
intracranial hypertension with optical 
coherence tomography. Invest Ophthalmol 
Vis Sci. 2009;50:5197-200.  

11. Yri HM, Wegener M, Sander B, Jensen R. 
Idiopathic intracranial hypertension isnot 
benign: A long-term outcome study. J 
Neurol. 2012;259:886–94. 

12. Karam EZ, Hedges TR. Optical coherence 
tomography of the retinal nerve              
fibre layer in mild papilloedema and 
pseudopapilloedema. Br J Ophthalmol. 
2005;89:294–298 

13. Tsai JC, Lin PW, Teng MC, Lai IC 
Longitudinal changes in retinal nerve fiber 
layer thickness after acute primary angle 
closure measured with optical coherence 
tomography. Investig Ophthalmol Vis Sci. 
2007;48:1659–1664 

14. Marzoli SB, Ciasca P, Curone M, 
Cammarata G, Melzi L, Criscuoli A, et al. 
Quantitative analysis of optic nerve 
damage in idiopathic intracranial 
hypertension(IIH) at diagnosis. Neurol Sci. 
2013;34:143–5. 

15. Sung KR,Wollstein G, Kim NR, Na JH, 
Nevins JE, Kim CY, et al. Macular 
assessment using optical coherence 
tomography for glaucoma diagnosis. Br J 
Ophthalmol. 2012;96:1452–1455. 

16. Monteiro ML, Costa-Cunha LV, Cunha LP, 
Malta RF. Correlation between macular 
and retinal nerve fibre layer Fourier-
domain OCT measurements and visual 
field loss in chiasmal compression. Eye 
(Lond). 2010;24:1382–1390. 

17. Monteiro ML, Fernandes DB, Apostolos-
Pereira SL, Callegaro D. Quantification of 
retinal neural loss in patients with 
neuromyelitis optica and multiple sclerosis 
with or without optic neuritis using Fourier-
domain optical coherence tomography. 
Invest Ophthalmol Vis Sci. 2012;53:3959–
3966. 

18. Saidha S, Syc SB, Ibrahim MA, et al. 
Primary retinal pathology in multiple 
sclerosis as detected by optical coherence 
tomography. Brain. 2011;134:518–33. 

19. Marzoli SB, Ciasca P, Curone M, 
Cammarata G, Melzi L, Criscuoli A, 
Bussone G, D'Amico D. Quantitative 
analysis of optic nerve damage in 
idiopathic intracranial hypertension (IIH) at 
diagnosis. Neurol Sci. 2013;34:143-5. 

20. Optical Coherence Tomography Substudy 
Committee and the NORDIC Idiopathic 
Intracranial Hypertension Study Group. 
Papilledema Outcomes from the Optical 
Coherence Tomography Substudy of the 
Idiopathic Intracranial Hypertension 
Treatment Trial. Ophthalmology. 2015;122: 
1939-1945. 

21. Monteiro ML, Afonso CL. Macular 
thickness measurements with frequency 
domain- OCT for quantification of axonal 
loss in chronic papilledema from 
pseudotumor cerebri syndrome. Eye 
(Lond). 2014;28:390–398. 

22. El-Dairi M, Freedman SF, Asrani S, 
Buckley E, Bhatti MT. Optical coherence 
tomography in mildly swollen optic nerves 
due to idiopathic intracranial hypertension. 
Paper Presented at: Annual Meeting of the 
American Academy of Ophthalmology, 
Atlanta, GA. November 9; 2008. 

23. Brian E. Goldhagen, M. Tariq Bhatti, Pratul 
P. Srinivasan, Stephanie J. Chiu, Sina 
Farsiu, Mays A. El-Dairi, Retinal Atrophy in 
Eyes With Resolved Papilledema Detected 
by Optical Coherence Tomography J 
Neuro-Ophthalmol. 2015;35:122-126. 

_________________________________________________________________________________ 
© 2018 Duman et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sciencedomain.org/review-history/23728  


