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INTRODUCTION

Retinitis pigmentosa (RP) is a hereditary retinal dystrophy that was first described in 1853.[1] It 
is characterized by progressive degeneration of rod photoreceptors, though eventually cones are 
also involved leading to severe visual impairment.[2,3] The prevalence of RP is higher in India; a 
data from the southern peninsula described it as being approximately 1 in 930 in urban and 1 
in 372 in rural population,[4] as compared to western countries (1 in 4000).[3,5] Classical features 
include a triad of bony spicules such as pigmentation in the mid-peripheral retina, waxy disc 
pallor, and arteriolar attenuation. A subtype of this condition called atypical RP may not present 
with these typical features making its diagnosis a challenge.[1,6] Sectoral RP, RP sine pigmento, 
and retinitis punctata albescens are some of the atypical phenotypes of RP that have been briefly 
discussed in the literature.[7] However, in practical scenarios the variability of RP is beyond the 
description provided in them.

Electroretinogram (ERG) is an objective measurement of retinal function. The standard 
International Society for Clinical Electrophysiology of Vision (ISCEV) protocol for full field-
ERG (ff-ERG) includes six testing protocols which are: Dark-adapted (DA) 0.01 ERG, DA 3.0 
ERG, DA oscillatory potentials, DA 10.0 ERG, light-adapted (LA) 3.0 ERG, and LA 30 Hz flicker 
ERG. The initial negative a‐wave reflects phototransduction in the photoreceptor layer, followed 
by a positive b‐wave arising from post-phototransduction processing in the inner retina. RP is 
a photoreceptor dysfunction; ERG in these patients reveals a reduction in a-wave in scotopic 
conditions. However, in later stages, there can be a generalized reduction in all ERG responses, 
including delay in b-wave implicit time.[2,8]
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Retinitis pigmentosa (RP) is not a single entity but rather a disease spectrum. The classical triad of waxy disc 
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CASE SERIES

We present a case series of atypical RP in seven patients 
between the ages of 4–59  years to highlight the varied 
spectrum of its clinical presentation and the findings on ff-
ERG. Bilateral involvement was seen in all patients,  and these 
patients presented with a history of nyctalopia. A  history 
of consanguineous marriage between the parents of the 
patient was elicited in one case [Table 1, Case no. 3]. Anterior 
segment examination was unremarkable; fundus examination 
was performed using an indirect ophthalmoscope with 20 
D lens. Full-field 120-point supra threshold perimetry in 
Humphrey field analyzer and an ff-ERG following the ISCEV 
protocol was recorded. Spectral-domain optical coherence 
tomography (SD-OCT) test of the macula was done on case 
basis. Table 1 contains the details of all the cases.

DISCUSSION

RP is not a single entity but rather a disease spectrum 
that produces a gradual loss of vision. Patients invariably 
present with a bilateral eye involvement with night vision 
disturbances and gradual loss of peripheral vision.[1] In our 
case series, all seven patients were suffering from nyctalopia, 
and most patients maintained a best-corrected visual acuity 
(BCVA) of 6/60 or better, while only two out of the seven 
patients had grossly impaired vision [Table 1, Case no. 1 and 
6]. It is rare for RP patients to lose all vision in both eyes; 
however, significant loss of central vision can occur if the 
macula is involved,[9]  a similar correlation was found in our 
case series [Table 1, Case no. 1 and 6]. SD-OCT can detect 
the presence of cystoid macular edema (CME), epiretinal 
membrane, disruption of outer retinal layers, and macular 
atrophy.[7]

CME is seen in 10–20% of RP patients.[10] In our case series, 
one patient [Table 1, Case no. 5] had recurrent CME in 
the right eye that was managed conservatively with topical 
carbonic anhydrase inhibitor [Figures  8 and 9]. Complete 
resolution was noted at 6  months; however, there was a 
recurrence and the patient’s BCVA at the final visit in that eye 
was 6/12. The fundus picture of the same patient resembled 
pathological myopia due to the presence of a tilted disc, 
peripapillary atrophy, and diffusely tessellated background 
[Figure  5a]. There have been reports of X-linked recessive 
RP with retinitis pigmentosa GTPase regulator (RPGR) gene  
mutation coexisting with myopia.[11,12] Our patient, however, 
did not have a family history of myopia and refraction yielded 
Sph −1.00 Cyl −1.00 at 140 in the right eye and Sph +0.25 Cyl 
−0.75 at 90 in the left eye.

Visual field loss in RP patients begins as a patchy loss of mid-
peripheral and peripheral field followed by a ring scotoma, 
tunnel vision, and involvement of the central vision at the end 
stage.[13] In our case series, a peripheral scotoma was noted Ta
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Figure 1: (a) Color fundus photography of the right and left eye. There are bony spicules in the mid-periphery and a foveal scar. The optic disc 
and blood vessels are normal. (b) Electroretinogram report shows no waveform on scotopic and photopic testing conditions.

b

a

Figure  2: (a) Diffuse pigmentary changes and a thinned-out retina can be seen in the posterior pole of both eyes with sparing of the 
peripapillary area. Mild temporal disc pallor can be seen in the right eye, optic disc in the left eye appears to be normal. (b) Full-field 120-point 
suprathreshold perimetry shows scotomas in the mid-peripheral visual field and the central 10°. (c) A reduced a-wave and electronegative 
b-wave is seen in dark-adapted 10.0 electroretinogram (ERG), light-adapted 30 Hz flicker ERG shows a subnormal b-wave.

a

b c

in all cases ; the central 10° was involved when there was an 
associated macular pathology. However, the patient who was 
diagnosed as retinitis punctata albescens [Table 1, Case no. 4] 
had a center involving scotoma despite having a normal 

appearing fundus with a sharp foveal reflex. Interestingly, the 
visual field analysis in Table 1, Case no. 7, revealed an inferior 
altitudinal field defect in the left eye [Figure 7b], which did 
not correlate with the clinical diagnosis. This patient was 
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Figure 3: (a) Color fundus photograph of the right and left eye shows diffuse chorioretinal atrophy. (b) Visual field loss can be seen in the 
periphery on perimetry with some non-seeing points scattered in the center. (c) Extinguished scotopic response on electroretinogram with 
almost non-existent b-wave in photopic 30 Hz flicker test.

a

b c

Figure 4: (a) Fundus picture of retinitis punctata albescens. Note the yellowish-white pigmentary changes scattered around the macula and 
the sharp foveal reflex. (b) Peripheral and central visual loss on perimetry even in the presence of a normal-looking macula. (c) No waveform 
on the scotopic test and weak b-wave in the photopic condition.

a

b c
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Figure  5: (a) Sectoral retinitis pigmentosa: bony spicules are seen in the temporal retina. The optic disc appears to be tilted with 
peripapillary atrophic changes. Diffuse tessellation of the fundus can be seen. (b) Center-sparing visual field loss can be seen extending 
to the periphery. (c) Almost flat waveform in scotopic test and reduced b-wave amplitude and increased implicit time in photopic 30 Hz 
flicker electroretinogram.

a

b c

Figure 6: (a) Color fundus photography shows bony spicules in the periphery with maculopathy in both eyes. The optic disc and retinal 
vessels appear normal. (b) Electroretinogram report reveals a flat waveform in the scotopic and photopic test. (c) Epiretinal membrane can 
be seen on the inner retinal surface, foveal contour is maintained but there is diffuse foveal thinning and distinction of outer retinal layers 
cannot be made out on optical coherence tomography.

a

c b



Deka and Basumatary: ERG in atypical retinitis pigmentosa

Journal of Ophthalmic Research and Practice • Volume 1 • Issue 2 • July-December 2023 | 84 Journal of Ophthalmic Research and Practice • Volume 1 • Issue 2 • July-December 2023 | 85

presumed to have an underlying non-arteritic anterior 
ischemic optic neuropathy (NA-AION) along with RP. The 
case was reassessed and it was found that the patient had been 
consuming sildenafil drug, an inhibitor of phosphodiesterase 
5 enzymes over the counter for erectile dysfunction. The 
patient then gave a history of sudden dimness of vision 
several months back in the same eye, for which he did not 
seek any medical advice as the vision gradually improved 
to baseline. Such an association of RP coexisting with non 
arteritic anterior ischaemic optic neuropathy (NA-AION) has 
not yet been documented in the literature.

The primary pathology in RP lies in rod receptors with 
secondary damage of cone receptors occurring eventually. 
Therefore, RP may also be described as rod-cone dystrophy.[2] 
Electrophysiologic evaluation helps in detecting RP in its early 
stages, and ERG changes may be detected even before nyctalopia 
and fundoscopic abnormalities develop.[1,14] There is a 
reduction in the DA 10.0 a-wave amplitude with normal 
b-wave amplitude and implicit time values in the early stages 
of the disease. However, with disease progression even the LA 
3.0 ERG and 30Hz flicker response will be abnormal indicating 
cone dysfunction.[2,15] In our case series, all seven patients had 
an abnormal ERG response in scotopic and photopic conditions 
despite having a variable fundus appearance. The rod response 
was severely reduced in all cases in the DA 0.01 and 10.0 ERG, 
whereas the cone response in the 3.0 30Hz flicker ERG showed 
a reduced amplitude and delayed implicit time. Extinguished 
photopic response with absent b-wave was observed in the two 
cases where the macula also showed signs of atrophy [Table 1, 
cases no. 1 and 6]. SD-OCT of the fovea in Table 1, Case no. 
6  demonstrated a diffuse thinning of all the retinal layers with 
loss of demarcation of outer layers [Figure 6c].

Figure  7: (a) The color fundus photography on top shows an almost normal appearing posterior pole, except for the pallor seen in the 
superotemporal region of the left optic disc. The bottom is a montage fundus picture of the same patient; bony spicules can be seen scattered in 
the periphery. (b) Suprathreshold full field 120° and 30–2 visual field analysis shows a peripheral loss of visual field in the right eye, consistent 
with retinitis pigmentosa but in the left eye, an inferior altitudinal defect is noted. (c) Electroretinogram waveform is flat in scotopic test and 
very weak in photopic condition. Both amplitude reduction and prolonged implicit time of b-wave are seen.

a b c

Figure  8: (a) Spectral-domain optical coherence tomography 
reveals the presence of cysts in the inner retinal layers and (b) shows 
the classic petaloid appearance of cystoid macular edema on 
angiography (Table 1, Case no. 5).

b

a

Figure  9: (a) Optical coherence tomography (OCT) scan taken on 
follow-up visit after 2  months of using topical dorzolamide shows a 
resolution of the cystoid macular edema. (b) However, a year later there 
is a recurrence of the macular edema as shown in the OCT image in.

a

b
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ERG plays an important role in differentiating RP from 
other hereditary pigmentary disorders that may simulate RP, 
conditions such as congenital stationary night blindness.[1,8] 
Based on ERG studies, several investigators have indicated 
a possible post-transduction dysfunction proximal to the 
photoreceptor region even in RP which is believed to be a 
primarily photoreceptor dysfunction.[3,8,16] Lately, in addition 
to conventional ERG methods, frequency domain ERG 
analysis is gaining popularity in the diagnosis of RP.[3]

CONCLUSION

Mutations in over 45 genetic loci have been associated with 
RP.[17] This genetic heterogeneity is reflected in its phenotypic 
variability.[18] Electrophysiological tests like the standard ff-
ERG can assist in excluding the differentials and reaching 
a possible diagnosis of RP when the fundus features lack 
the classical triad of waxy disc pallor, bony spicules, and 
arteriolar attenuation.
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