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Familial ectopia lentis associated with FBN1 gene

mutations: a case series and literature review
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(1. Eye Medical Diagnosis and Treatment Center of Xinjiang Uygur Autonomous Region People's Hospital, Urumgi 830001,

China; 2. State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-sen University, Guangdong

Provincial Key Laboratory of Ophthalmology and Visual Science, Guangdong Provincial Clinical Research Center for Ocular

Abstract

Diseases, Guangzhou 510060, China)

Objective: To characterize the clinical and genetic features of a family with ectopia lentis (EL), identify the
associated with FBNI mutation, and evaluate the diagnosis according to the 2010 revised Ghent criteria.
Methods: Clinical and genetic data were collected from a family with congenital EL. Three affected individuals
(2 children, 1 adult) underwent comprehensive ophthalmic examinations, including visual acuity, axial length
measurement, and ultrasound biomicroscopy. Systemic assessments included echocardiography and skeletal
examination. Genetic analysis was performed using targeted next-generation sequencing covering FBN1 and
other pathogenic genes. All patients underwent pars, plana vitrectomy with intraocular lens suspension (IOL)
suspension and were followed for one year postoperatively. Results: All three patients harbored a heterozygous
FBN1 ¢.4588C>T mutation, resulting in a p.Arg1530Cys substitution. The adult patient (Il -1) presented with an
aortic root aneurysm (diameter 47 mm, Z>2). In contrast, the two pediatric patients (Il-1, IlT-2) exhibited only

nasal lens subluxation, with no detectable cardiovascular or skeletal abnormalities. The proband (Il[-2) also
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carried a CACNAIF ¢.3854G>A variant. Electrophysiological testing in this patient revealed retinal dysfunction,

characterized by delayed visual evoked potential (VEP) latency and reduced electroretinogram (ERG), although

no clinical retinopathy was evident. All patients showed marked postoperative visual recovery. In 1ll-1, visual
acuity improved from 0.2/0.3 to 0.7/0.3; in Il[-2, it improved from 0.3/0.4 to 0.9/1.0. No IOL dislocation or

retinal complications occurred during one-year follow-up. Conclusions: The FBN1 ¢.4588C>T mutation is the

primary pathogenic variant for EL in this family. Located in the C-terminal region of fibrillin-1, this mutation

demonstrates age-dependent variable expressivity. Given the potential for delayed systemic manifestations,

pediatric carriers require long-term monitoring for Marfan syndrome (MFS). Furthermore, in patients with co-

occurring CACNALF variants, subclinical retinal electrophysiological abnormalities should be considered when

evaluating visual prognosis.
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Figure 1 Pedigree chart and genetic verification
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Table 1 Clinical data of pedigree patients
| -2 -1 -1 1I-2
R Tr 7 8 10 35 33
FE BT 7K (Z-score) EH# EH E B PKAR I IE47 mm (Z>2) IEH
K /em 14.5 14.5 19 7.3
B i/cm 137 143 174 169
S5 kg 27 31 59 64
T J/cm 130 138.5 164 161
l=yi3Eg=114 0.95 0.96 0.94 0.95
PR 0 0 0 0
AR IEALS] (BCVA) 0.3/0.4 0.2/0.3 0.6/0.4 1.0/1.0
T T et S e S-S e S i
MRS B /mm 24.28/25.46 24.17/24.15 21.71/20.78 23.88/23.59
FBE T (Km)/D 38.8/38.0 38.9/38.8 43.7/43.3 45.0/45.3
AL/CR 2.79/2.87 2.76/2.79 2.80/2.67 3.18/3.16
CCT/um 551/565 532/534 527/535 521/538
VEP’ + - . .
ERG’ + - - §
AR R A XU S~ J3t A5 LA A5 XU S > 5t 52 &

M -2 WARVEPK AT 4R 78 . 0.5 cpd. 1.0 cpd. 2.0cpd BSUIR p1oOPE IR B MAEIR , ploOBIE(EIAAE, M+ Fm; AR

B, H<oFoR. T2 FH SURERGK AR H2/5 : WITE 0.0 ERGIYbIEIRIAFAAT, 1381 3.0 ERGIY AMAR IR 5 E A%, 1N
MROCERGH pUF I B HE S, RIS T IER VLM, M #on; SoRIIBSRH, H-"Fm.
* VEP examination of patient Il -2 showed that at spatial frequencies of 0.5 cpd, 1.0 cpd, and 2.0 cpd, the P100 latency was

significantly delayed and the P100 amplitude was reduced in both eyes, denoted as '+'; no other significant abnormalities were

observed, denoted as '-'. # ERG examination of patient [l[-2 showed that under light-adapted conditions, the b-wave amplitude of the
0.01 ERG was reduced, the a-wave amplitude of the 3.0 ERG was markedly decreased, and in the flicker ERG, the P-wave latency was
significantly prolonged with amplitude far below the normal range, denoted as '+'; no other significant abnormalities were observed,

denoted as '-'.
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2 REBEIRKFFE

Figure 2 Clinical characteristics of patients in the pedigree

(A) BHEAE . (B) I -1 F 2 MR A5 2L BRAT G AL 7R SR SR ) SN AL A, X A UBM 7 ML P T LR R A AR A4 -
1R MR AT L BTG 28 705 LR AR AT 10 80 7 S a7 RS, XA UBM A £ AAE— A7 i) AL JREY- T LT 2 B
R, 55— 7 1) IR s T -2 8385 IR BT SR BRUAT G A 7 UHR e tRAR 3 3l 1) 05 B R O7 R A00, XS REAY UBM A

AUE—ANJ7 1) AL - T LR A B AR, 55— T il ReIRIR SR, (CL DL E) IT-1 SB35 SUIRE I 24 % L — R/ 1 PD (Y
PR AR AL s -1 A8 UM 89 2 S0 S R I S 7 AR T IX 5 TIT-2 3 XU 2 S R J) s 40 O JBE 77 ) A2 T X (P4 ph 20 6
i Sk g ) o

(A) Thumb sign. (B) Anterior segment slit-lamp examination of patient II -1 showed bilateral nasal lens dislocation; corresponding
UBM revealed no lens below the iris plane. For patient Ill-1, slit-lamp examination showed superotemporal and inferonasal lens
dislocation in the two eyes, respectively; corresponding UBM identified the lens below the iris plane in only one direction, with
absence of the lens in the other direction. For patient Ill-2, slit-lamp examination showed inferior and inferonasal lens dislocation in
the two eyes, respectively; corresponding UBM identified the lens below the iris plane in only one direction, with absence of the lens
in the other direction. (C, D, E) Patient II -1 had an approximately 1 disc diameter-sized retinal tear in the temporal side of both eyes.
Patients Il[-1 and I-2 each exhibited degenerative areas in the inferior peripheral retina of both eyes (all indicated by red arrows).
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- _IM %W .
N X o
o 20.0 msidiv

Step a [ms]

b [ms]  a-wave [WV] b-wave (V]

Normal B.8-16.7 27.3-31.1 18.3-78.0 43.8-244.0
1: 00-1 8.8 (1) 489 (1) 8.5 (1) 4.9

21 05-2 4.9

ma() 84D 57.1

3 -2 BENER ERG HE

Figure 3 ERG waveform of both eyes in patient ||| -2

stop Plms]  TH [ms] IT-b (] A b [W]
11001 729 (1) 601 8.2 () 1.7
2:08-2 68,6 (1) 69.1 3.4 (1) 181
Noraals

1: 0041 26.0-30.8 46.3-202.0

2: 05-2 26.0-30.0 46.3-202.9

BH3E 1 0.01 ERG 1Y b il PRIRREAS, BHIE W 3.0 ERG [ A PR IR B & FEAIK, (NMRJE ERG W p BRI A B, PRI AR

TIEH L

Under light-adapted conditions, the b-wave amplitude of the 0.01 ERG was reduced, the a-wave amplitude of the 3.0 ERG was
markedly decreased, and in the flicker ERG, the P-wave latency was significantly prolonged with amplitude far below the normal

range.

®2 IEBEARNSARE 1 FREHERLL

Table 2 Comparison of preoperative and 1-year postoperative follow-up results in pediatric patients

LiH IM-1 m-2
AR IE S 0.7/0.3 0.9/1.0
N OD: +1.00 D OD: +1.88 D
JE GRS (ZAER5)/D
B (FROKE) 0S: +0.50 D 0S: +0.00 D
OD: 24.01 OD: 23.76
H K&/
Rl K B2 mm 0S: 23.95 0S: 24.99
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