
Retinitis Pigmentosa 45: A Case Report

Abstract
Clinical case of a 36-year-old man with symptomatic peripheral 
visual field loss. Electroretinography showed severely reduced 
rod function. The DNA test revealed homozygous deletion 
mutation in CNGB1, associated with Retinitis Pigmentosa type 45, 
characterized by an early onset with a rather slow progression of 
the disease.

Introduction
Retinitis pigmentosa (RP) is inherited retinal dystrophy affecting 
1 in 3000-5000 patients [1,2]. The term is used for a group of 
genetically and clinically heterogeneous disorders with diffuse 
affection of photoreceptors and retinal pigment epithelium (RPE). 
In comparison to cone function, Rod function is usually impaired 
earlier and more severely, so the term rod-cone dystrophy is also 
applied [3].

The typical evolution is the progressive degeneration and death 
of rod photoreceptors, resulting in loss of night vision (nyctalopia) 
and a gradual constriction of the visual field. In addition, 
ophthalmic evaluation classically reveals bone spicule formation 
in the peripheral retina, blood vessel attenuation, and optic disc 
pallor. RP is also associated with posterior subcapsular cataracts 
in 39% to 72% of patients, high myopia, astigmatism, keratoconus, 
and mild hearing loss in 30% of patients [3]. 

RP is genetically extremely heterogeneous, with more than 50 
disease-causing genes currently associated with this condition 
[4]. Fifteen to 20% of RP cases are autosomal dominant (AD); 15% 
are autosomal recessive (AR); 7% are X-linked; 43% are sporadic or 
simplex cases, most of which are likely to be AR; 15% are unknown, 
and rarely RP may be caused by mutations in mitochondrial DNA 
[5,6].

Two major genes are responsible for AR inheritance, USH2A, 
and EYS. Mutations in the rod cycling nucleotide-gated channel 
B1 (CNGB1) gene cause AR RP type 45 (RP45) and account for 
approximately 4% of AR inheritance [7]. CNGB1 gene, found in 
chromosome 16q21 [8], encodes cyclic nucleotide-gated (CNG) 
beta-1 subunits and two soluble glutamic-acid rich proteins 
(GARPs) [9]. CNG channel is a heterotetramer of three alfa 
subunits (CNGA1) and one beta-subunit (CNGB1) [5]. CNG is a 
nonselective cation channel known to be important for both visual 
and olfactory transduction pathways [10].

Patients with RP45 typically describe night blindness from 
childhood and a later-onset and slowly progressive loss of 
cone function and constriction of visual fields, leading to an RP 
diagnosis at around 30 years of age and legal blindness by 60 
years of age [7].
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Case Presentation
A 36-year-old Portuguese man of a non-consanguineous family 
with RP was studied. The pedigree demonstrated only one 
affected individual.

Symptomatic peripheral visual field loss occurred at the age 
of 34 years. The patient did not complain of night blindness or 
photophobia.

During his first ophthalmic examination (at 35 years), the best-
corrected visual acuity was 0.1 logMAR (Snellen 8/10) in the right 
eye and 0.0 logMAR (Snellen 10/10) in the left eye. In addition, 
there was sparing of the central ten degrees and a temporal islet 
of the visual field in both eyes, revealed by Goldmann Kinetic 
perimetry (Figure 1).

Anterior segment biomicroscopy showed a bilateral incipient 
subcapsular cataract. In addition, mydriatic fundus examination 
revealed arteriolar attenuation, optic disc pallor, RPE atrophy, and 
mid-peripheral intraretinal spicule-shaped pigmentary deposits 
(Figure 2).

Optical Coherence Tomography (OCT) revealed a bilateral loss of 
the ellipsoid (ISe) band and photoreceptor layer, only preserved 
subfoveally and intraretinal cysts in the left eye (Figure 3).

Full-field Electroretinography (ERG) showed profoundly attenuated 
rod-specific responses (dark-adapted) with subnormal and 
delayed cone responses (Figure 4). 

DNA samples obtained from the patient were sequenced using 
target exome-based next-generation sequencing. To identify the 
molecular basis of RP in this patient, we screened a panel of 
307 genes associated with posterior segment ocular diseases 
by targeted next-generation sequencing and direct confirmatory 
sequencing. We found a homozygous mutation of the CNGB1 
gene, segregating with the retinitis pigmentosa phenotype. In 
addition, we identified homozygous deletion mutation in CNGB1: 
c3150del p. (Phe1051Leufs*12). These mutations are the potential 
to cause disease and are classified as a “likely pathogenic” variant 
based on ACMG guidelines [11].

Figure 1: Goldmann Kinetic Perimetry of the left eye (left) and right eye (right).

Figure 2: Colour Fundus Photography of the right eye (left) and left eye (right).
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Figure 3: Macular OCT of the right eye (left) and left eye (right). Image acquired with the OCT, Avanti RTVue XR®, Optovue.

Figure 4: ERG flash full field (ISCEV protocols) of the rod (left) and cone (right) responses.

 

 

Discussion
Electroretinographic responses and Goldmann kinetic perimetry 
are both good measures of the remaining functioning retina 
in nonsyndromic RP, irrespective of inheritance models and 
dystrophic patterns [12]. Visual field loss has a great impact on 
a patient’s quality of life and is an important indicator of disease 
progression. In our case, the patient maintains a good vision. 
However, losing a mostly peripheral visual field impacts his daily 
activities.

The prevalence of cystoid macular edema (CME) in cases of 
retinitis pigmentosa is demonstrated in some studies [13,14]. 
Its pathogenesis is not clearly understood. The dysfunction of 
the outer blood-retinal barrier, and the consequent increase in 
vascular permeability, may be responsible for the fluid leakage 
through the RPE. RP-associated CME may show only mild or no 
angiographic evidence of leakage or pooling of the dye, making 
OCT the best choice for its diagnosis.

The involvement of CNGB1 in RP was first reported in 2001 
using homozygosity mapping to identify a homozygous variant 
(c.2978G > T). To date, only 13 pathogenic CNGB1 variants have 
been reported.

RP45 seems to have an early onset with a rather slow progression, 
but a genotype-phenotype correlation has yet to be established 
[15–17]. Consistent with the clinical characterization of RP, 
the CNGB1-RP patients maintained a central area of relatively 
preserved visual function and acuity [18–21].

The expression of CNGB1 in the retina is restricted to rod 
photoreceptors. Though, the observed cone dysfunction evident 

in ERG of our case is likely consequent upon outer retinal 
degeneration [9].

Conclusion
Our case confirms that RP associated with variants in CNGB1 
has a good prognosis for central vision despite the early onset of 
peripheral visual field loss. In addition, the patient does not report 
characteristic symptoms of night blindness. The good visual 
prognosis is reflected by preserved central macular thickness and 
morphology of the ISe band subfoveally and photoreceptor layer.

The causative gene needs to be identified with the advent of clinical 
trials for inherited retinal dystrophies. Molecular identification 
permits the diagnosis of the Retinitis pigmentosa (RP) subtype, 
improving the patient follow-up and the prediction of disease 
course. Gene identification is also necessary for the development 
of gene therapy.
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