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ABSTRACT 

Background: Retinitis pigmentosa (RP) encompasses a group of 

hereditary retinal diseases that result in progressive loss of rod and cone 

photoreceptors. It occurs in approximately one in 4000 individuals, with a 

worldwide prevalence of 1.5 million affected individuals. 

Aim of the Work: This study aimed measure the subfoveal choroidal 

thickness and outer retinal layer thickness in patients with Retinitis 

Pigmentosa and correlate them with visual acuity.  

Methods: Fifty eyes of clinically and electrophysiologically confirmed 

retinitis pigmentosa patients compare to fifty eyes of normal healthy 

individuals of the same age group as controls.  

Both groups were investigated for best corrected visual acuity 

(BCVA)(LogMAR) and Swept Source optical coherence tomography (SS-

OCT) evaluating outer retinal layer thickness (ORL), central foveal 

thickness and subfoveal thickness (SFCT) and the integrity of inner 

segment-outer segment junction IS/OS as being (Intact (+) or disrupted (-

)),
 

Results: Mean ages were 34.5 ± 11.3 years for controls versus 38.8 ±12.8 

years for RP patients (p>0.05). Mean BCVA (logMAR) was 0.86 for RP 

group vesus 0.02 for control group. Mean subfoveal choroidal thickness 

(SFCT) measurements were significantly lower in RP group (288.4 µm) 

than control group (333.7µm) (P value = 0.008). Significant difference 

was found between choroidal thickness and BCVA (logMAR) (p-value 

<0.001). Presence of IS/OS was significantly correlated with BCVA (log 

MAR) (p value=0.0001). And finally, there was moderate negative 

correlation between central foveal thickness and BCVA (logMAR) (r = -

0.414, p-value = 0.012).  

Conclusion: Submacular choroidal thickness as measured by SS–OCT, is 

significantly reduced in patients with RP and significantly correlated to 

BCVA and IS/OS integrity. 

Keywords: Retinitis Pigmentosa, Inner Segment-Outer Segment Junction, 

Optical Coherence Tomography, Subfoveal Choroidal Thickness, Central 

Foveal Thickness  
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INTRODUCTION 

etinitis pigmentosa (RP) refers to a heterogeneous group of 

inherited retinal diseases that cause degeneration of rod and 

cone photoreceptors in the human retina (Milam et al., 1998). 

RP results from defects in any of more than 60genes, it 

can be inherited in autosomal dominant, autosomal recessive, 

X-linked and non- mandlian pattern such as digenic and 

mitochondrial inheritance and it can occur either alone or with 

systemic disorders (Chang et al., 2011). 

In this disease, the photoreceptors undergo apoptosis which 

results in reduced outer nuclear thickness of the retina, the 

pigment deposits (bony spicules) result from both retinal pigment 

epithelium degeneration and migration into the neural retina in 

response to photoreceptors cell death (Shahsuvaryan, 2012).  

In most of the more common forms of RP, the rods are 

affected first between childhood and the age of 30. The patient 

usually notices first night blindness. Then he develops loss of 

some of his peripheral visual field. In a few cases cones are 

affected first causing loss of central vision (Hartong et al., 2006). 

All RP conditions are progressive, but the speed and 

pattern of deterioration of sight varies from one person to 

another. Most people with RP eventually have a very restricted 

visual field, leaving only a narrow tunnel of vision, most people 

R 
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with RP retain useful central vision through their twenties, by 

the age of 50 most people's central vision is affected (Hartong 

et al., 2006). 

Fundus examination showed pigmentary deposits 

resembling bony spicules initially in the peripheral retina, 

attenuation of retinal vessels, waxy pallor of the optic disc and 

various degrees of retinal atrophy (Konieczka et al., 2012). 

OCT value in RP:  

Structural assessment using optical coherence tomography 

(OCT) offers high reproducibility. In RP, macula thickness and 

retinal nerve fiber layer (RNFL) analyses show high 

reproducibility (Garcia-Marti et al., 2012). The introduction of 

OCT has improved image resolution and has enabled the analysis 

of various macular morphologies quantitatively.  

Previous RP studies revealed that the photoreceptor inner 

segment/outer segment (IS/OS) length and foveal thickness, 

especially the outer retinal thickness, are related to retinal 

functions such as the visual field, visual acuity, and ERG 

(Aizawa et al., 2009).  
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Fig. (1): Nomenclature for normal anatomic landmarks seen on SD-OCT 

images proposed and adopted by the International Nomenclature for 

Optical Coherence Tomography Panel. Healthy retina imaged using Zeiss 

Cirrus. The picture was taken from Staurenghi et al. (2014). 

In RP, the photoreceptor lines are shortened with the 

degeneration of photoreceptors. Rod photoreceptor death is 

followed by degeneration of the RPE cells and eventually leads 

to the loss of the cones (Milam et al., 1996).  

In RP, thinning of the photoreceptor outer segments was 

found to be followed by a decrease in outer nuclear layer 

(ONL) thickness (Hood et al., 2011). Based on the SD-OCT 

line scans, the ONL thinning was found most in RP patients 

with more advanced disease and patients of older age (Aleman 

et al., 2007). 

With the degeneration of the photoreceptors, retinal 

structural changes determined by OCT have been found to 

correlate with the visual functions in RP. Clinical studies 
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implied a correspondence between a loss of light sensitivity and 

a decrease in receptor layer thickness on OCT scans (Apushkin 

et al., 2007). The results showed that normal retinal thickness 

was observed with normal visual thresholds, and reduced 

retinal thickness was accompanied by elevated rod and cone 

thresholds.  

Recently identified elliposoid zone which was previously 

believed to represent the junction between the inner and outer 

segments (IS/OS junction) of the photoreceptors (Spaide and 

Curcio, 2011). More recent evidence suggests that the second 

hyper-reflective band corresponds with the anatomical location 

of the ellipsoid portion of the photoreceptors inner segment (Lu 

et al., 2012). 

Studies showed that the length of the EZ line 

corresponded with a sharp drop in visual field sensitivity 

(Yokochi et al., 2012; Hood et al., 2011). The visual field 

extent was lost in RP patients without detectable photoreceptor 

outer segments (Rangaswamy et al., 2010). The studies implied 

that the absent border of the EZ provided a structural marker 

for the edge of the visual field. So the length of the 

photoreceptor segments provides a useful OCT parameter to 

assess the extent of the visual field. 

What is more, the condition of the EZ line is an objective 

OCT index for assessing visual acuity in RP patients (Sugita et 

al., 2008). A number of clinical studies have reported 


