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Abstract: Retinitis Pigmentosa (RP) is an inherited retinal degenerative disorder primarily 

affecting rod photoreceptors, followed by secondary cone cell loss. The disease manifests 

clinically with progressive night blindness, peripheral vision constriction, and eventual tunnel 

vision. As degeneration advances, central vision and color perception are also impaired. 

Modern diagnostic techniques such as full-field electroretinography (ffERG), spectral-domain 

optical coherence tomography (SD-OCT), and fundus autofluorescence (FAF) imaging play 

crucial roles in assessing disease severity and progression. This article summarizes the key 

clinical manifestations of RP, emphasizing the correlation between photoreceptor degeneration 

and functional visual loss, and reviews multimodal diagnostic approaches essential for early 

detection and management. 
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Introduction: Retinitis Pigmentosa (RP) encompasses a diverse group of inherited 

retinal disorders characterized by the progressive loss of photoreceptor cells, resulting in 

gradual visual impairment [1]. The disease typically begins with dysfunction of rod 

photoreceptors, leading to night blindness and reduced peripheral vision, followed by cone 

degeneration that compromises central vision and color perception [2]. The prevalence of RP 

is estimated at approximately 1 in 4,000 individuals worldwide, with over 80 genes identified 

as causative [18]. Early diagnosis through electrophysiological and imaging modalities allows 

for better monitoring of disease progression and patient counseling [3]. Understanding the 

clinical spectrum of RP is critical for differentiating it from other retinal dystrophies and for 

guiding patients toward emerging therapeutic interventions [4]. 

Aim of study: is to analyze the characteristic clinical features of Retinitis Pigmentosa and their 

relationship with the underlying photoreceptor degeneration.  

The paper seeks to describe the sequence of visual impairment, including nyctalopia, 

progressive peripheral vision loss, and central visual decline, while reviewing the diagnostic 

value of electrophysiological testing and multimodal imaging in evaluating disease 

progression. 
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Clinical Symptoms: RP involves the primary degeneration of rods, followed by the 

secondary degeneration of cones [1]. As each photoreceptor type plays a specific role in the 

establishment of vision, there is a classic order in which the clinical symptoms of RP manifest. 

Due to the initial loss of rod photoreceptors, which are primarily used for vision in dim light 

conditions and peripheral visual functions, patients experience difficulty or inability to see in 

dark or dimly lit environments, which is commonly known as ‘night blindness’ or nyctalopia 

[5]. The second symptom found in RP is a progressive loss of peripheral visual fields, although 

this may be unnoticed in the initial stages of disease due to compensating mechanisms [6].  

When the degeneration of photoreceptors further expands, so do the visual field defects. 

Constriction of visual fields progresses over time, eventually reaching the central part of the 

visual field. In advanced stages of RP, only a small residual central island of visual field may 

remain—with or without peripheral remnants—which results in severely constricted vision 

known clinically as ‘tunnel vision’ (Fig. 1) [7,8]. Because of visual field loss, one of the major 

perceived difficulties in patients with RP is mobility, which requires input from both central 

and peripheral vision [9]. 

 

 
Fig. 1. Illustrative example of typical visual field progression in a patient with retinitis 

pigmentosa using kinetic perimetry. 

 

Visual fields can be within normal limits in early stages of disease (I), although visual 

field defects may already be present but not detectable within the used target stimulus. With 

time, constriction of the visual fields occurs, with defects typically being symmetric and 

expanding more rapidly outwards and slower inwards (II,III). Ultimately, a small central 

remnant of visual field may remain in end-stage retinitis pigmentosa, which is commonly 

experienced and known as ‘tunnel vision’ (IV). Note that the clinical course of visual field loss 

varies between individuals and may follow a progression pattern that is different from this 

illustration. 

 Cone photoreceptors, which are densely packed in the macula, are responsible for visual 

acuity and color vision [10]. Gene variants that target specifically rods but not cones (e.g., 

disease-associated variants in the RHO gene affecting rhodopsin, a rod-specific protein) can 

still cause death of cone photoreceptors. It remains unclear how cone degeneration in these 

specific circumstances occurs. Several theoretical concepts have been suggested for the 

secondary degeneration of cones, including the lack of trophic factors, such as rod-derived cone 

viability factor, nutrient shortages, oxidative stress and microglial activation, which are 

induced following rod photoreceptor apoptosis [10-13]. Loss of cone photoreceptors leads to a 

gradual loss of central vision once sufficient cones in the macula are compromised. This 
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process can ultimately lead to severe visual impairment or even functional blindness based on 

criteria established by the World Health Organization [14]. Importantly, most patients with RP 

in advanced stages of their disease will likely retain some degree of residual vision, and total 

blindness, i.e., no light perception, is uncommon [15]. Previous studies reported that 7–8% of 

patients with generalized RP end up with a vision of counting fingers or worse in their fourth 

or fifth decade of life, while less than 1% of RP patients progress to no light perception [15-

16]. In addition to central vision loss, patients may lose color vision, and they may have 

increased sensitivity to light (i.e., photophobia) [5, 17]. Photopsia, i.e., seeing light flashes or 

static noise when no light enters the eye, is very common in RP, possibly due to reduced 

afferent nerve impulses or spontaneous signaling from the inner retina [18]. 

Clinical Testing and Evaluation. (Diagnostic insights) Clinical evaluation of patients 

with presumed RP consists of a comprehensive ophthalmic examination that includes best-

corrected visual acuity (BCVA), intraocular pressure, slit-lamp, fundus, perimetric, retinal 

imaging, and electrophysiological evaluation. 

Electrophysiological Testing Electrophysiological testing plays a major role in the 

diagnosis and follow-up of RP, as well as the differentiation of RP from other diagnoses. 

Among all electrophysiological tools, full-field electroretinography (ffERG) is the most 

common technique used for diagnosing RP, which follows the guidelines established by the 

International Society for Clinical Electrophysiology of Vision (ISCEV) [19]. In brief, the 

ffERG evaluates the retinal function in response to light stimulus. A dim white single flash in 

a dark-adapted eye (i.e., scotopic test conditions) invokes a rod response, whereas a flickering 

white light (30-Hz) in a light-adapted eye elicits a cone response [19]. When RP becomes 

detectable in ffERG, i.e., when the retina is sufficiently affected, scotopic responses 

demonstrate a significant reduction in amplitudes of both a- and b-waves, which are responses 

mostly derived from photoreceptor and bipolar cells, respectively (Figure 2). Ultimately, both 

scotopic and photopic responses can be fully extinguished and are non-recordable in end-stage 

disease [5]. Other diagnostic tools that measure retinal function include multifocal ERG 

(mfERG), which assesses macular function, and dark adaptometry, which measures the time it 

takes for photoreceptors to retain maximal sensitivity following photoreceptor bleaching [20-

22]. These other electrophysiological testing tools play a smaller role in the initial diagnosis of 

RP, and are instead sometimes used to complement ffERG/clinical findings and to rule out 

other potential diagnoses. 
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Fig. 2. Example full-field electroretinography recordings in a healthy patient and in 

patients with different disease stages of RP. 

 

Different stimuli are used to establish the diagnosis of retinitis pigmentosa, which is 

based on the guidelines of the International Society for Clinical Electrophysiology of Vision 

(ISCEV). In patients with advanced stages of diseases, rod-driven responses are severely 

diminished or even absent, whereas residual cone-driven responses may still remain. 

Multimodal imaging, including widefield fundus imaging, spectral-domain optical 

coherence tomography (SD-OCT), and fundus autofluorescence (FAF) imaging, is used to 

visualize the extent of retinal degeneration in patients with RP. Widefield fundus imaging 

yields a comprehensive overview of the retina, which can be used to monitor progression in 

RP. Multiple studies have used structural markers on SD-OCT, such as the central retinal 

thickness and/or ellipsoid zone (EZ) band width, as another means of tracking disease 

progression [23,24,25,26,27,28,29]. In addition, SD-OCT yields the detection of secondary 

complications associated with RP, such as the presence of CME and epiretinal membrane. FAF 

is a non-invasive imaging technique that measures the level of autofluorescent lipofuscin 

components in the photoreceptors and RPE. A hyperautofluorescent macular ring can typically 

be observed in earlier disease stages of RP and indicates the transition zones between healthy 

and degenerating retina, which are often accompanied by progressive thinning of the EZ, 

external limiting membrane (ELM) and outer nuclear layer (ONL) on SD-OCT (Figure 3) [30]. 

It is important to note that hyperfluorescent rings are not specific to RP and can also be seen in 

other retinal diseases such as cone–rod dystrophies. Gradual constriction of 

hyperautofluorescent rings towards the central retina occurs in RP, whereas gradual expansion 

of the ring is observed in cone–rod dystrophies due to differences in order of photoreceptor 

degeneration. In advanced stages of RP, when extensive photoreceptor and RPE degeneration 

has occurred, resulting in the depletion of lipofuscin levels in the retina and RPE, extensive 

hypo-autofluorescent areas are seen on FAF (Fig. 3) 

 

 
Fig. 3. Multimodal imaging in three patients with retinitis pigmentosa (RP). (A–C): 
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Multimodal imaging in a patient with RP caused by a variant in the RHO gene showing 

the clinical hallmarks of RP, including attenuated vessels and bone-spicule-like 

hyperpigmentation in the (mid)peripheral retina (A). On autofluorescence imaging, a small 

hyperfluorescent ring is observed in the macula (B). Spectral-domain optical coherence 

imaging shows a relatively intact central retina with loss of the outer retinal layers (i.e., 

ellipsoid zone and external limiting membrane) outside this area (C). (D–F): Multimodal 

imaging in a different patient with RHO-associated RP reveals hypo-autofluorescent areas in 

the midperipheral retina and around the vascular arcades, with a broad hyperautofluorescent 

ring-like region in the macula (E). The foveal area shows hypo-autofluorescence some 

petaloid, likely due to the presence of cystoid macular edema that masks underlying 

autofluorescence (F). SD-OCT confirms the presence of CME, along with the perifoveal loss 

of the outer retinal layers. (G–I): More extensive bone-spicule-like hyperpigmentation is 

observed in this patient with advanced RPGR-associated RP, showing not only 

hyperpigmentation in the midperipheral retina, but also in the fovea (G). Autofluorescence 

imaging (H) shows some residual regions of normal or increased autofluorescence, together 

with regions of mottled hypo-autofluorescence that also include the fovea. As expected, there 

is clear outer retinal and retinal pigment epithelium on optical coherence tomography (I). 

 Conclusion: Retinitis Pigmentosa represents a heterogeneous group of hereditary 

retinal dystrophies with well-defined yet variable clinical manifestations. The hallmark 

features—night blindness, progressive peripheral vision loss, and eventual tunnel vision—

reflect the sequential degeneration of rod and cone photoreceptors. Modern multimodal 

imaging and electrophysiological tests have greatly enhanced the understanding and 

monitoring of RP progression. Although no curative treatment currently exists, advances in 

gene therapy, retinal prosthetics, and neuroprotective strategies offer hope for slowing 

degeneration and improving visual outcomes. Comprehensive clinical evaluation and early 

intervention remain essential for optimizing patient quality of life and for the successful 

application of future therapeutic innovations. 
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