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ABSTRACT Objective: To investigate the genetic diagnosis and the preliminary surgical outcomes for congenital ectopia lentis in
26 Chinese Patients. Methods: Retrospective case series. A total of 52 eyes of 26 binocular congenital ectopia lentis patients from differ-
ent families were enrolled in the Department of Ophthalmology, Beijing Tongren Hospital from March 2019 to March 2020. Detailed
clinical data were collected. Genome-wide DNA was extracted from peripheral blood. Targeted gene capture technology was used to
screen gene mutations related to lens abnormalities and genetic diagnosis was given for all patients. Minimally invasive lensectomy-vit-
rectomy or cataract phacoemulsification was performed. Visual acuity, intraocular lens position and major complications were recorded,
and the preoperative and postoperative best corrected visual acuity were analyzed using paired t-tests. Results: The patients were all Han
Chinese, 14 males and 12 females, aged (21.2+ 15.2) years. Twenty-five patients had FBN1 mutations and 1 had GJA8 mutations. Twen-
ty-two cases (84.6%) were diagnosed as Marfan syndrome, and 3 cases were diagnosed as "potential Marfan syndrome". 42 eyes under-
went minimally invasive lensectomy-vitrectomy, and 7 eyes underwent cataract phacoemulsification surgery. Retinal degeneration was
detected in 31 eyes(59.6%) and retinal laser photocoagulation was performed. The mean follow-up time was(15.7+ 3.7) months. The best
corrected visual acuity (logarithm of the minimal angle of resolution) improved significantly from 0.76% 0.31 at baseline to 0.30+ 0.16 at
6th month follow-up (t=12.492, P<0.001) and to 0.21% 0.11 at the last follow-up (t=13.171, P<0.001). The position and stability of in-
traocular lens was proper without obvious tilt or displacement, and no retinal detachment, cystoid macular edema, intraocular lens dislo-

cation, intraocular lens decentration, secondary glaucoma or endophthalmitis was observed. Conclusion: Most congenital ectopia lentis
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cases in this study were diagnosed as Marfan syndrome and the detection of FBN1 gene mutation could provide strong evidence for the

diagnosis. Minimally invasive lensectomy-vitrectomy combined with intraocular lens suspension led to good visual acuity outcomes.
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Table 1 Characteristics of CEL Patients

LDD AL(mm) Cardiovascular Skeletal features
No. Sex Age - LastFU Amb features Syst
(vean (Month) 0s oD Ao 7 W WD Pee Seo
e
1 F 36 - 21 ST ST 3290 31.68 - + post + + + + 7
2 F 27 + 16 ST ST 33.67 31.59 - - 1.43 - - - - 2
3 M 6 - 17 S S 2446 2940 ou - -0.92 - - - - 1
4 M 5 + 22 SN S 2471 2556 ou - 0.49 - - - - 1
5 M 28 + 22 SN SN 26.62  26.99 - - 0.70 + + - - 5
6 F 18 - 25 ST ST 28.19  27.05 - + 3.58 + + + + 6
7 F 36 + 15 SN \% 2649  31.99 ou + 3.33 - - - - 1
8 F 9 - 18 ST ST 25.59 2535 OD - -1.44 + + - - 5
9 M 12 + 12 T T 32.08 2836 - + 5.67 + + - - 7
10 M 6 - 11 SN SN 23.86 23.33 ou - -0.42 + - - - 3
11 F 15 - 10 ST ST 29.86 3047 - + 291 + + - - 9
12 M 7 - 15 SN SN 25.63 25.80 ou - -0.53 - - - - 1
13 M 6 - 16 N N 23.89  23.09 ou - -0.16 - - - - 1
14 M 43 - 14 2330  23.11 - - -2.74 - - - - -
15 F 39 - 18 SN SN 2996 30.99 - + post + + - - 3
16 F 5 + 15 N N 2237 2235 ou - 0.45 - - - - 1
17 M 55 + 13 1 I 28.68 28.75 - + post - + + - 5
18 M 6 - 14 IT IT 26.40 26.30 ou + 4.90 + + + - 9
19 F 6 + 15 ST T 2149 21.24 ou - 0.16 - - - - 1
20 F 7 - 16 S S 2771  27.23 - - 0.19 - - - + 2
21 M 36 - 15 ST IT 2797 31.03 - + post - - - - 1
22 F 36 - 17 N N 2595 28.83 oS - 1.45 - - - - 1
23 M 16 + 15 AC ST 3230  32.60 ou + 2.80 + - + - 8
24 M 18 - 14 SN SN 23.87 23.87 - - 0.78 - - - - 3
25 M 40 + 14 SN SN 25.08 24.05 - + post - + + - 7
26 F 33 - 9 SN SN 33.72 3245 Oou + 3.90 + - + + 10

Note: FH: Family history; Last FU: Last follow-up; LDD: Lens dislocation direction; ST: to supratemporal; S: to superior; SN: to supranasal; V: to

vitreous cavity; T: to temporal; N: to nasal; IN: to infranasal; I: to inferior; IT: to infratemporal; AC: to anterior chamber; AL: Axial length; Amb:

Amblyopia; Ao: Aortic root dilatation/dissection; post: postoperative; W/T: Wrist/thumb sigh; HD: Hindfoot deformity; Pec: Pectus carinatum deformity;

Sco: Scoliosis; Syst: Systemic score
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Fig.1 The Anterior Segment Photography of No.21 Patient Preoperative
R2 ARERREREBEFNREEAREFSH
Table 2 Mutation Location and Genetic Diagnosis of CEL Patients

No. Gene Nucleotide change Amino acid Type of Exon ACMG Diagnosis
change mutation
1 FBN1 c.3476G>A p.C1159Y Missense 29 Likely P MFS
2 FBN1 Deletion of exon6 Deletion of exon 6 Likely P MFS
3 FBN1 ¢.21146T>G Splicing 18 Uncertain pMFS
4 FBN1 ¢.1909T>C p.C637R Missense 16 Likely P MFS
5 FBN1 c.1879C>T p.R627C Missense 16 Likely P MFS
6 FBN1 c.2761T>A p.C921S Missense 24 Uncertain MFS
7 FBN1 c4331G>A p.C1444Y Missense 35 Uncertain MFS
8 FBN1 c.503G>A p.C168Y Missense 6 Uncertain pMFS
9 FBNI €.2626T>C p.C876R Missense 22 Likely P MEFS
10 FBN1 c.4210+1G>A Splicing 34 Pathogenic MFS
11 FBN1 ¢.5930G>A p.C1977Y Missense 49 Likely P MFS
12 FBNI c.2237A>G p.Y746C Missense 19 Likely P MEFS
13 FBN1 c.4222T>C p.C1408R Missense 35 Likely P MFS
14 GJAS c.505C>T p.-H169Y Missense 2 Uncertain IEL
15 FBN1 c.1884C>G p-C628W Missense 16 Uncertain MFS
16 FBN1 c.2053T>A p.C685S Missense 17 Likely P MFS
17 FBN1 ¢.22943C>G Splicing 20 Uncertain MFS
18 FBN1 Deletion of exon49 Deletion of exon 49 Likely P MFS
19 FBNI ¢.5339G>A p.G1780E Missense 44 Likely P MEFS
20 FBN1 c.4414T>A p.C1472S Missense 36 Uncertain pMFS
21 FBN1 ¢.2222 2223delinsTT p-N7411 Frameshift 19 Likely P MFS
22 FBN1 c.1633C>T p.R545C Missense 14 Pathogenic MFS
23 FBN1 ¢.2374T>C p.C792R Missense 20 Likely P MFS
24 FBNI c.364C>T p.R122C Missense 5 Likely P MEFS
25 FBN1 c.1837G>A p-D613N Missense 15 Uncertain MFS
26 FBN1 Deletion of exon16-17 Deletion of exon 16-17 Pathogenic MFS

Note: Likely P: Likely pathogenic; pMFS: potential MFS.
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Table 3 Visual acuity at baseline, 6th month and last follow-up

Baseline 6th month postoperative The last follow-up
— UCVA — UCVA BCVA BCVA

DF Log- DF Log- DF Log- DF Log- DF Log- DF Log-

MAR MAR MAR MAR MAR MAR

OD 0.3 0.52 0.3 0.52 0.5 0.30 0.8 0.10 0.8 0.10 0.9 0.05

: oS 0.3 0.52 0.4 0.40 0.5 0.30 0.8 0.10 0.8 0.10 0.8 0.10
OD 0.25 0.60 0.25 0.60 0.5 0.30 0.6 0.22 0.5 0.30 0.6 0.22

? oS 0.25 0.60 0.3 0.52 0.5 0.30 0.6 0.22 0.5 0.30 0.6 0.22
OD 0.15 0.82 0.15 0.82 0.2 0.70 0.3 0.52 0.3 0.52 0.6 0.22

’ oS 0.03 1.52 0.08 1.10 0.2 0.70 0.3 0.52 0.3 0.52 0.6 0.22
OD 0.15 0.82 0.25 0.60 0.25 0.60 0.4 0.40 0.25 0.60 0.6 0.22

! oS 0.15 0.82 0.15 0.82 0.25 0.60 0.4 0.40 0.25 0.60 0.6 0.22
OD 0.25 0.60 0.25 0.60 0.5 0.30 0.6 0.22 0.5 0.30 0.6 0.22

: oS 0.25 0.60 0.25 0.60 0.5 0.30 0.6 0.22 0.5 0.30 0.6 0.22
OD 0.25 0.60 0.25 0.60 0.6 0.22 0.8 0.10 0.6 0.22 0.8 0.10

¢ oS 0.25 0.60 0.25 0.60 0.6 0.22 0.8 0.10 0.6 0.22 0.8 0.10
7 OD 0.15 0.82 0.2 0.70 0.25 0.60 0.5 0.30 0.3 0.52 0.5 0.30
8 OD 0.2 0.70 0.2 0.70 0.25 0.60 0.3 0.52 0.3 0.52 0.4 0.40
OD 0.3 0.52 0.5 0.30 0.6 0.22 0.8 0.10 0.6 0.22 0.8 0.10

’ oS 0.03 1.52 0.1 1.00 0.4 0.40 0.5 0.30 0.4 0.40 0.5 0.30
OD 0.08 1.10 0.1 1.00 0.2 0.70 0.4 0.40 0.6 0.22 0.8 0.10

10 oS 0.15 0.82 0.2 0.70 0.2 0.70 0.4 0.40 0.6 0.22 0.8 0.10
OD 0.2 0.70 0.2 0.70 0.9 0.05 0.9 0.05 1.0 0.00 1.0 0.00

! oS 0.25 0.60 0.25 0.60 0.9 0.05 0.9 0.05 1.0 0.00 1.0 0.00
OD 0.3 0.52 0.3 0.52 0.6 0.22 0.6 0.22 0.6 0.22 0.8 0.10

. oS 0.3 0.52 0.4 0.40 0.6 0.22 0.6 0.22 0.6 0.22 0.8 0.10
OD 0.25 0.60 0.25 0.60 0.3 0.52 0.6 0.22 0.4 0.40 0.5 0.30

. oS 0.25 0.60 0.5 0.30 0.3 0.52 0.6 0.22 0.5 0.30 0.5 0.30
OD 0.12 0.92 0.15 0.82 0.2 0.70 0.6 0.22 0.4 0.40 0.6 0.22

14 oS 0.01 2.00 0.1 1.00 0.2 0.70 0.6 0.22 0.4 0.40 0.6 0.22
OD 0.25 0.60 0.25 0.60 0.6 0.22 0.8 0.10 0.6 0.22 0.8 0.10

. oS 0.25 0.60 0.3 0.52 0.6 0.22 0.8 0.10 0.6 0.22 0.8 0.10
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OD 0.2 0.70 0.2 0.70 0.3 0.52 0.3 0.52 0.4 0.40 0.5 0.30
10 oS 0.2 0.70 0.25 0.60 0.3 0.52 0.3 0.52 0.4 0.40 0.6 0.22
oD 0.25 0.60 0.25 0.60 0.3 0.52 0.3 0.52 0.3 0.52 0.4 0.40
v oS 0.2 0.70 0.2 0.70 0.3 0.52 0.3 0.52 0.3 0.52 0.4 0.40
oD 0.04 1.40 0.05 1.30 0.3 0.52 0.4 0.40 0.3 0.52 0.4 0.40
. oS 0.03 1.52 0.04 1.40 0.3 0.52 0.4 0.40 0.3 0.52 0.5 0.30
OD 0.12 0.92 0.12 0.92 0.3 0.52 0.4 0.40 0.3 0.52 0.6 0.22
P oS 0.15 0.82 0.15 0.82 0.3 0.52 0.4 0.40 0.3 0.52 0.4 0.40
oD 0.25 0.60 0.25 0.60 0.3 0.52 0.4 0.40 0.3 0.52 0.4 0.40
2 oS 0.25 0.60 0.25 0.60 0.3 0.52 0.4 0.40 0.3 0.52 0.4 0.40
oD 0.05 1.30 0.05 1.30 0.5 0.30 0.6 0.22 0.5 0.30 0.7 0.15
2 oS 0.15 0.82 0.15 0.82 0.5 0.30 0.6 0.22 0.5 0.30 0.6 0.22
22 oD 0.15 0.82 0.15 0.82 0.4 0.40 0.8 0.10 0.6 0.22 0.8 0.10
oD 0.04 1.40 0.05 1.30 0.2 0.70 0.3 0.52 0.2 0.70 0.4 0.40
» oS 0.01 2.00 0.05 1.30 0.2 0.70 0.3 0.52 0.2 0.70 0.5 0.30
OD 0.02 1.70 0.05 1.30 0.3 0.52 0.3 0.52 0.3 0.52 0.6 0.22
# oS 0.01 2.00 0.02 1.70 0.3 0.52 0.3 0.52 0.3 0.52 0.6 0.22
OD 0.25 0.60 0.3 0.52 0.5 0.30 0.6 0.22 0.6 0.22 0.8 0.10
» oS 0.25 0.60 0.3 0.52 0.5 0.30 0.8 0.10 0.6 0.22 0.8 0.10
oD 0.25 0.60 0.25 0.60 0.4 0.40 0.6 0.22 0.5 0.30 0.7 0.15
2 oS 0.08 1.10 0.15 0.82 0.5 0.30 0.6 0.22 0.5 0.30 0.6 0.22
0.88+ 0.42 0.76x 0.31 0.44+ 0.18 0.30+ 0.16 0.36+ 0.17 0.21+ 0.11

Note: UCVA: Uncorrected visual acuity; BCVA; Best corrected visual acuity; DF: Decrimal Fraction; LogMAR: Logarithm of the minimal angle of

resolution.

e = y-

2 WRFERERRESCLNRATTRE(2] SEEAR.ERARF)
Fig.2 The Anterior Segment Photography of No.21 Patient Postoperative
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