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Electrophysiological characteristics and gene analysis of children with congenital

stationary night blindness without fundus abnormalities
QI Dongmei, HUO Shujia, ZHOU Xu, YU Tao Department of Ophthalmology, First Affiliated Hospital/Southwest
Hospital, Army Medical University (Third Military Medical University ), Chongqing, China

[ Abstract] Objective To analyze the electrophysiological and genetic examination results of children
with congenital stationary night blindness (CSNB) without fundus abnormalities. Methods A retrospective
study was conducted on 11 children diagnosed with CSNB in our department from August 2019 to March
2025. Their full-field electroretinogram (ffERG) and the results of genetic testing were analyzed.
Results Among the 11 patients, there were 10 males and 1 female, at a mean age of 7. 5+2. 1 years. In the
optometry, 1 patient had hyperopia and the other had myopia, and all of them obtained a corrected visual
acuity of 0. 48+0. 11 after wearing glasses. In fundus photography examination, except for the leopard pattern
changes in high myopia, no obvious abnormalities were found in the remaining fundus. In ffERG examination
for all patients, the amplitude of the a-wave of scotopic ERG 3. 0/10. 0 was normal or slightly to moderately
decreased, the amplitude of the b-wave was decreased significantly, and the amplitude ratio of the b-wave to

the a-wave was <1, showing a negative-phase wave, which belonged to the CSNB Schubert-Bornschein
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waveform. The results of genetic test revealed that all the 11 patients carried pathogenic mutations, including

6 cases with CACNA1F mutations, 2 cases with GPR179 mutations, 2 cases with NYX mutations, and 1 case

with GRM6 mutation. Conclusion For children with normal fundus manifestations but corrected visual

acuity lower than normal after wearing glasses, ffERG examination should be carried out as soon as possible to

screen for CSNB, and a diagnosis should be made in combination with genetic testing. This is helpful for

evaluating the heredity and prognosis of the disease, increasing the chance of early detection, and reducing

excessive amblyopia training and treatment.
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Table 1 Demographics, genetic results and ffERG findings in the patients
Age/ BCVA Macular ~ ffERG
No. Sex PxSx RS BCVA FP GF/1P

years (6mo f/u) OCT class
1 M 6 Decreased vision E:;(l) ggjzj 8835 0.2/0.3 0.5/0. 6 Normal Normal iCSNB  CACNAI1F/XL
2 M 8 Poor vision (:;f' ggjjj' 3232 0.5/0.5  0.6/0.7 Normal Normal ~ iCSNB  CACNATF/XL

. (-)7.75ds-2. 75de Tigroid - .

3 M 4 Poor vision ()8, 25ds-3. 50dc 0.05/0.05 0.3/0.3 fundus Normal iCSNB  CACNAI1F/XL
4 M 4 Poor vision o000 0404 0.40.4 Normal Normal  iCSNB  CACNAIF/XL
5 M9 Poor vision E;i TS0 0302 0.30.3 Normal Normal ~ iCSNB  CACNATF/XL
6 M 9 Nyctalopia E:g; (7)832 0.5/0.5 0.5/0.6 Normal Normal iCSNB  CACNAI1F/XL
7 M 3 Poor vision E:;g 2232:1 883(; 0.10/0.15  0.5/0.3 Tigroid fundus Normal ~ c¢CSNB NYX/XL
8 M 4 Poor vision E:;g ;Sgi:(l) (7)(5)3? 0.4/0. 4 0. 4/0. 4 Tigroid fundus Normal ~ cCSNB NYX/XL
9 M 6 Decreased vision E:;g 8832:(1) (5)83:3 0.20/0.15 0.5/0.3 Normal Normal ~ cCSNB GPR179/AR
10 F 4 Poor vision E:;S (7)832:} ggji 0.2/0. 1 0. 6/0. 6 Tigroid fundus Normal c¢CSNB GPR179/AR
11 M 2 Decreased vision E:;g ;ggi:i ;ggz 0.2/0.2 0. 6/0. 6 Tigroid fundus Normal c¢CSNB GRM6/AR

ffERG: Full-field electroretinogram; PxSx: Presenting symptoms; RS: Refractive status; BCVA: Best-corrected visual acuity; f/u: Follow

up; FP: Fundus photography; GF: Genetic findings; IP: Inheritance patterns; iCSNB: Incomplete form of congenital stationary

night blindness; ¢cCSNB: Complete form of congenital stationary night blindness; XL: X-linked recessive; AR: Autosomal recessive;

DS: Diopter sphere; DC: Diopter cylinder
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Genetic .
Mutation: CACN1TF:NM_001256789.3:exon24:c.2899C > T:p.R967
Hemizygous Variant
in the Proband [\ /\
Father: Negative
. TCCGAGT ACTGCGGCCCCT CTGAGCCATCAACAGGG CC c
Mother carries a 1
Heterozygous
Variant (\
D
showing no abnormalities; B: Unremarkable macular OCT; C: ffERG findings. The

A: Representative fundus photogram

examination reveals reduced b-wave amplitudes under all scotopic conditions (dark-adapted 0. 01, 3.0, and 10. 0) ; The waveforms

under scotopic 3.0 and 10. 0 conditions shows a b/a ratio of less than 1, presenting as a negative waveform; These findings are

consistent with iCSNB; D: Genetic testing report. Whole exome sequencing analysis reveals that the proband carries a hemizygous
nonsense variant, c. 2899C>T (p. Arg967*) , in the CACNAITF gene; This mutation in the CACNA1F gene is a known cause of

iCSNB, which is consistent with the patient’s ffERG findings
E1

Figure 1
result of genetic testing of an iCSNB patient

iCSNB 2 JLHRERE. A OCT. HFERG R EFAKELER

Fundus photogram, macular optical coherence tomogram (OCT) , full-field electroretinogram (ffERG) and
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Gene, Nyx:NM_022567.2:exonl:c.37+2T>G
mutation -

Hemizygous variant
in the proband
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A': Representative fundus photogram showing a tessellated fundus; B: Unremarkable macular OCT; C: ffERG findings. Non-
recordable b-wave under 0. 01 dark-adapted conditions; The waveforms under scotopic 3.0 and 10. 0 conditions shows a b/a
ratio of less than 1, presenting as a negative waveform; Photopic responses are normal; Impression: These findings are
consistent with ¢cCSNB; D: Genetic testing report; Whole exome sequencing analysis revealed that a hemizygous canonical
splice-site variant (c. 37+2T>G) in the NXYgene; This variant is predicted to disrupt normal mRNA splicing; Sanger
sequencing confirmed the variant is authentic and has been maternally inherited ; Mutations in this gene are a known cause of
X-linked ¢cCSNB; The genetic finding is entirely consistent with the patient’s clinical presentation and ffERG results

2 c¢CSNB £ JLERERBME . EH OCT. ffERG UK ERRELR

Figure 2 Fundus photogram, macular optical coherence tomogram (OCT), full-field electroretinogram (ffERG) and results of

Father: Negative

Mother carries
a heterozygous
varian

genetic testing of a cCSNB patient
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