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Objective: To summarize and analyze the etiology and clinical features of optic neuropathy with visual
field defect of central scotoma as a reference for clinical diagnosis and treatment. Methods: In the
retrospective case study, the data of patients admitted in Neuro-ophthalmic Department of Zhongshan
Ophthalmic Center of Sun Yat-sen University from August 2018 to March 2020, who presented with visual
field defect of central scotoma and were followed up for more than 1 year, were analyzed. Both eyes of all
the patients underwent best corrected visual acuity, intraocular pressure, slit lamp microscope and front
mirror, spectral domain optical coherence tomography, humphry visual field tests and MRI of brain and
orbit. We examined the blood routine, biochemical test, renal and liver function, infection indicators
(hepatitis B, hepatitis C, syphilis, HIV and tuberculosis T-spot), mitochondrial DNA and OPA1 gene
detection of Leber hereditary optic neuropathy. The follow-up time of the patients in neuro-ophthalmic
department was more than 1 year. Results: A total of 20 patients were recruited. Among them, the
etiological diagnosis consisted of 9 patients of Leber hereditary optic neuropathy (45%), 2 of dominant
optic atrophy (10%), 6 of ethambutol-induced optic neuropathy (30%), 2 of nutritional optic neuropathy
(10%) and 1 of idiopathic demyelinating optic neuropathy (5%). The patients with hereditary optic
neuropathy showed a poorer visual prognosis, especially Leber hereditary optic neuropathy, with 78% of
follow-up visual acuity (>1 year) not higher than 0.1. The visual prognosis of ethambutol-induced optic
neuropathy patients with mtDNA or OPA1 gene was poor. Conclusions: The optic neuropathy of visual
field defects with central scotoma includes mainly hereditary, toxic and nutritional optic neuropathy.
Hereditary optic neuropathy is characterized by incomplete penetrance, and genetic testing is required to
exclude hereditary optic neuropathy if the visual field is the central scotoma.

visual field; central scotoma; mitochondrial optic neuropathy; hereditary optic neuropathy; toxic optic neuropathy
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Figure 1 Diagnostic composition of the etiology of optic neuropathy with central scotoma in the visual field
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Table 1 General information about the patients

#¥Ii£ZBCVA Rt 1iBCVA

el MR AR/ ERG 210 RARFEA

R ZENR R ZENR
1 5B 41 H 0.05 1.0 0.1 0.1 LHON mtDNA11778
2 '8 10 e 0.8 0.2 0.3 0.2 LHON mtDNA11778
3 5 15 M 0.1 0.1 0.04 0.04 LHON mtDNA11778
4 5 9 e 0.08 0.1 0.1 0.1 LHON mtDNA11778
5 3 8 M 0.1 0.1 0.08 FC/30 cm LHON mtDNA11778
6 L] 11 pis 1.0 0.08 0.06 0.02 LHON mtDNA11778
7 5 16 A 0.1 0.1 0.5 0.5 LHON mtDNA14484
8 3 50 pitd 0.6 0.7 0.1 0.1 LHON mtDNA14484
9 5B 24 el 0.3 0.6 0.1 0.1 LHON mtDNA3635
10 EE 6 N 0.02 0.02 0.02 0.02 DOA OPAl
11 zr 7 P 0.3 0.2 0.3 0.2 DOA OPAl
12 5 47 N 0.2 0.2 0.1 0.1 EON, DOA OPAl
13 % 30 L 0.3 0.1 0.1 0.01 EON, LHON  mtDNA11778
14 & 40 P 0.1 0.1 0.1 0.1 EON JC
15 8 32 XL 0.2 0.1 0.6 0.5 EON
16 5 50 P 0.2 0.3 0.6 0.8 EON Jc
17 5 46 N 0.1 0.1 0.5 0.5 EON Jc
18 Z© 21 pis 1.0 0.1 1.0 1.0 IDON J
19 '8 19 P 0.3 0.4 1.0 1.0 NON/WE
20 3B 38 PA 0.2 0.2 0.2 0.2 NON T

WE: Wernicke encephalopathy;WernickeH¥iJ
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F6 A5 43 5 oA 100% Fi1 78%; 1fif EON JG K& 4 28 2%
MABGE R, 75% MBEBREVIM DI .
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m.3635G>A i 5545, 2 i (22.2%) M2 A AKIAF
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Table 2 Comparison of patients’ general information and follow-up visual acuity
SE G T 20542 7 EON ] NON DO
LHON DOA PR 528 ToHk K 578

15145 (%) 9(45) 2(10) 2(10) 4(20) 2(10) 1(5)
S5 /11 (%) 8(89) 1(50) 2(100) 2(50) 1(50) 0(0)
SEYFIGERE) /% 20.5(8~50) 6.5(6~7) 38.5(30~47) 42(32~50) 28.5(19~38) 21
KIS /(%) 2(22.2) 1(50) 0(0) 0(0) 0(0)
e L N T E RS
BEREE x p.y CHET s LI T I Kz a .y
WA TS /5] (%)
b 1(11) 0(0) 0(0) 3(75) 1(50) 1(100)
A 0(0) 2(100) 0(0) 1(25) 1(50) 0(0)
TR 8(89) 0(0) 2(100) 0(0) 0(0) 0(0)
<0.1 7(78) 1(50) 2(100) 1(25) 0(0) 0(0)

¥ : LHON: Leber hereditary optic neuropath}r,Leberj‘ﬁf?ﬁ@ﬁ?EP 29575, DOA: dominant optic atrophy, B2 2545, EON:

ethambutol-induced optic neuropathy, £ % T g Fp 2 PE AL £

7; NON: nutritional optic neuropathy, & F& M AILPR 2R 4E;

IDON: idiopathic demyelinating optic neuritis, {3 & M4 i Bl ML AH 2898 o
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EON M 3 &% A i M X 48 K, £ mtDNA 5{
OPA1 H: [H 58 48 # - B 4E 1% 38.5 %, JoHE P & 4%
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2 ERUNMEREEENREFRE. ocT & FE RNFL 5317 E 1 Humphrey # 2 &
Figure 2 Fundus colour photographs, OCT peri-optic disc RNFL analysis and Humphrey visual field map of a patient with

nutritional optic neuropathy

(A, B) g BUIRARERE I, 7R SR X AR A B 4 11 5 (C) s BUR A AR M ML 20 ] RNFL JZ W] 2835 (D E) 7%

9 A A MR 2 R P BB P, A 7 OUHR S B P o I

Fig (A and B) are fundus colour photographs, showing symmetrical temporal pallor of the optic disc in both eyes; (C)shows
symmetrical temporal thinning of the RNFL layer in both eyes; (D and E) are visual field maps of the right and left eyes

respectively, showing symmetrical central scotoma in both eyes.
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