
 

479 

 
JKMU 
Journal of Kerman University of Medical Sciences, 2019; 26 (6): 479-487 

 

The Retinal Nerve Fiber Layer Thickness is Related to Severity of Parkinson’s Disease 

Kaveh Shafiei, M.D. 
1
, Farhad Iranmanesh, M.D. 

2
, Ali Sharifi M.D. 

3
, Nasrin Saliminiya M.D. 

4
, Tania Dehesh, Ph.D. 

5
 

 

1- Assistant Professor of Neurology, Neurology research Centre, Kerman University of Medical Sciences, Kerman, Iran  

(Corresponding author; E-mail: kshafiee@gmail.com) 

2- Professor of Neurology, Neurology Research Centre, Kerman University of Medical Sciences, Kerman, Iran 

3- Associate Professor of Ophthalmology, Ophthalmology Department, Kerman University of Medical Sciences, Kerman, Iran  

4- Neurologist, Neurology Department, Kerman University of Medical Sciences, Kerman, Iran 

5- Assistant Professor of Biostatistics and Epidemiology, School of Public Health, Kerman University of Medical Sciences, Kerman, Iran 

Received: 10 June, 2019  Accepted: 14 December, 2019 

 

 

ARTICLE INFO 

 

Original Article 

Parkinson’s disease 

Optical coherence tomography 

Retinal nerve fiber layer thickness 

Disease severity 

Unified Parkinson's disease rating scale 

 We investigated correlation between the retinal nerve fiber layer 

(RNFL) thickness and the severity of Parkinson's disease (PD). 

 In this study, the RNFL thickness of 23 patients with Parkinson’s disease 

(PD) was compared to normal controls (NCs). PD severity was assessed by the 

MDS-UPDRS (movement disorder society Unified Parkinson Disease Rating 

Scale) rating scale thoroughly in all parts. RNFL is measured by Ocular Coherent 

tomography (OCT). Scatter plots were used to evaluate the relationship between 

disease severity and retinal thickness. 

 The findings of the study demonstrated that patients with PD had a 

significantly thinner average RNFL thickness compared with controls (P=0.035). 

Superior and inferior retinal quadrants were thinnest in PD compared with the 

healthy group (P=0.021 and P=0.045, respectively). The MDS-UPDRS had a 

significant reverse correlation with RNFL (r = -0.518, P=0.011) and its temporal 

quadrant (r = -0.594, P=0.003). Among all parts of MDS-UPDRS scale, Part III had 

the strongest correlation with OCT findings. 

 A correlation was found between the severity of the disease and the 

thinning of RNFL. MDS-UPDRS Part III subscale had the strongest correlation 

with RNFL thickness. Temporal quadrant RNFL became thinner as Parkinson’s 

disease severity increased. 
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Results 

 

Table 1. Demographic characteristics and OCT findings of patient and control groups 

  PD group control P-value 

Sex 

Female n (%) 5(21.7) 5(21.7) 

1 
Male n (%) 18(78.3) 18(78.3) 

  Mean ± Standard Deviation  

Age(year)  61.30± 11.57 61.22± 11.39 0.981 

RNFL (𝝁𝒎)  95.47± 10.81 101.56± 7.96 0.035 

Nasal  76.87± 12.47 74.04± 6.59 0.343 

Temporal (𝝁𝒎)  71.10± 11.07 76.08± 8.69 0.091 

Superior(𝝁𝒎)  116.56± 17 126.86± 10.02 0.021 

Inferior(𝝁𝒎)  117.74± 19.55 126.96± 8.69 0.045 
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Table 2. Correlation between OCT findings, PD duration and MDS-UPDRS score in PD Group 

 Part 1 Part2 Part3 Part4 MDS-UPDRS 

Total OCT r P-value r P-value r P-value r P-value r P-value 

RNFL (𝝁𝒎) -0.333 0.124 -0.267 0.217 -0.633 0.001 0.055 0.802 -0.518 0.011 

Nasal 0.024 0.912 -0.315 0.144 -0.466 0.025 0.026 0.905 -0.346 0.105 

Temporal (𝝁𝒎) -0.388 0.067 -0.319 0.138 -0.648 0.001 -0.208 0.342 -0.594 0.003 

Superior(𝝁𝒎) -0.165 0.451 0.006 0.977 -0.309 0.152 0.111 0.614 -0.212 0.333 

Inferior (𝝁𝒎) -0.376 0.077 -0.205 0.348 -0.461 0.027 0.126 0.566 -0.397 0.061 

PD duration -0.245 0.26 0.053 0.811 -0.225 0.303 0.429 0.041 -0.116 0.597 

Levodopa dose -0.179 0.414 0.294 0.174 -0.003 0.989 0.512 0.012 0.01 0.647 

 

Table 3. Correlation between RNFL, RAVG, LAVG, PD duration and 

Levodopa dose  

 RNFL 

 R P-value 

PD duration 0.054 0.806 

Levodopa dose 0.292 0.177 
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Figure 1. Scatter plot and linear regression of total MDS-UPRSD score 

and Average RNFL thickness 

 

 

Figure 2. Scatter plot and linear regression of total MDS-UPDRS score 

and Temporal quadrant thickness 

 

Figure 3. Scatter plot and linear regression of part III score and RNFL 

thickness 

 

 

Figure 4. Scatter plot and linear regression of part III score and 

Temporal quadrant thickness 

Discussion  
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Conclusion 
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