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Abstract

e AIM: To compare the clinical outcomes between two
approaches for sutureless scleral-fixated intraocular lens
(SFIOL) in children with Marfan syndrome (MFS).

e METHODS: The study included 15 children (26
eyes) with lens subluxation due to MFS. These children
underwent lensectomy, anterior vitrectomy, and sutureless
SFIOL. According to the position of placement of intraocular
lens (I0L) haptics, two study groups were reviewed for
best corrected visual acuity (BCVA) and postoperative
complications: group A, 14 eyes with haptics fixated at
2.0 mm from the limbus; group B, 12 eyes with the haptics
fixated at 2.5 mm from the limbus.

e RESULTS: The mean axial length for all patients
was 25.66+2.35 mm. Postoperative BCVA in logMAR
were significant improved in both groups (0.77+0.32 to
0.17+0.12 in group A, 0.66+0.25 to 0.24+0.12 in group B,
both P<0.001) while no significant difference between two
groups (P>0.05). Pupillary capture was main postoperative
complication, occurring between 3d and 18mao. It occurred
in 7 eyes in group A and one eye in group B (P=0.02).

e CONCLUSION: Sutureless SFIOL is an effective
treatment approach for lens subluxation in children
with MFS. Pupillary capture is the main postoperative
complication. Fixated IOL haptics at 2.5 mm from the limbus
can reduce the occurrence of pupillary capture.
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INTRODUCTION

arfan syndrome (MFS) is a heritable disorder with an
M autosomal dominant mode, and affects the connective
tissue. This disease is caused by the mutation from the FBN/
gene, which codes for fibrillin-1 on chromosome 15", In
clinic, the symptoms of MFS involve the eyes, skeleton, and
cardiovascular system”. The major manifestations in the
eye are lens dislocation or subluxation, high myopia, and
retinal detachment. Among these, lens subluxation is the
most common complication (60% incidence) in eyes with
MFS¥. For children with MFS, mild lens subluxation-induced
refractive errors can be corrected by wearing glasses. However,
severe lens subluxation-induced high refractive errors and/
or anisometropia affect the development of visual function,
and require surgery for correction. At present, lensectomy
combined with anterior vitrectomy and sutureless scleral-
fixated intraocular lens (SFIOL) has been broadly applied for

¢ The surgical techniques

the treatment of lens subluxation'
and complications have been studied. However, there were few
reports on postoperative complications and treatments after the
SFIOL procedure for lens subluxation in children with MFS.
Therefore, the present study was designed to investigate these
questions.

SUBJECTS AND METHODS

Ethics Approval This study was performed in line with the
principles of the Declaration of Helsinki. Approval was granted
by the Ethics Committee of Southwest Hospital/Southwest
Eye Hospital, Army Medical University [Third Military
Medical University; Date: March 15, 2022/No.(B)KY?202258].
Informed consent forms were obtained from the parents of the
children before the procedure.

Patients The present retrospective study included 15 children
(26 eyes) with lens subluxation caused by MFS. These children
were diagnosed and treated from December 2018 to October
2021. Among them, 8 children were male and 7 children were
female, and the mean age was 8.15+1.41y (range: 5-12y).
Examinations All patients received the following examinations
before surgery: uncorrected visual acuity (UVA), best corrected
visual acuity (BCVA), cycloplegic refraction, slit lamp
microscopy, intraocular pressure (IOP), ophthalmoscopy, and
measurement using the IOL Master (Model 700, Carl Zeiss,
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Figure 1 Surgery for lens subluxation in children with MFS A: Lensectomy combined with anterior vitrectomy; B: The I0L was implanted

through the scleral tunnel; C: The IOL was fixed at 2.0 mm from the limbus (the red arrow shows the distance from the limbus to the lens

haptic); D: The I0L was fixed at 2.5 mm from the limbus (the red arrow shows the distance from the limbus to the lens haptic); E: IOL position.

MFS: Marfan syndrome; IOL: Intraocular lens.

Jena, Thuringia, Germany) for anterior chamber depth, cornea
curvature, eye axis length, and lens thickness. The intraocular
lens (IOL) diopter was calculated using the Barrett Universal
II formula. The lens diopter selected for children younger than
eight years old was equal to 90% of the value calculated, while
100% of the value calculated was selected for children older
than eight years old.

Surgery All surgeries were conducted by the same surgeon
(Qi DM), and the patients received general anesthesia
(Figure 1). Before the operation, 0.5% compound tropicamide
eye drops (Santen pharmaceutical Co., Ltd., Osaka, Japan)
were instilled thrice in the eyes to dilate the pupils. Then, the
eyelids were opened with an eyelid opener, 0.01% povidone-
iodine was applied into the conjunctival sac for 90s, and this
was washed out using 5 mL of phosphate-buffered saline.
Next, two incisions were made along the limbus from the
11 o’clock to 2 o’clock, and from the 6 o’clock to 8 o’clock
in the conjunctiva and Tenon’s capsule to expose the sclera.
Afterwards, an anterior chamber puncture was performed at
the 7:30 o’clock (right eye) or 5:30 o’clock (left eye) to insert
the irrigator. Then, include methods involved in lensecomy and
anterior vitrectomy were performed through a limbus incision
at the 10 o’clock, and the IOL (MA60AC, Alcon Laboratories,
Huntington, WV, USA) was implanted into the eye through
the cornea-scleral tunnel at 1 mm from the limbus from the
11:30 o’clock to 12 o’clock. The haptics of the IOL were
placed in the 3-mm sclera tunnel at the 1 o’clock and 7 o’clock
positions. Patients with IOL haptics fixed in the scleral tunnel
at 2.0 mm from the limbus were assigned to group A (8 cases,
14 eyes), while patients with IOL haptics fixed in the scleral

tunnel at 2.5 mm from the limbus were assigned to group B (8
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cases, 12 eyes). The position of the scleral tunnel is measured
using a caliper. One patient had one eye in group A and one
eye in group B.

Follow-up The patients were administered with 1%
prednisone acetate eye drops (6 times/day) and tobramycin
dexamethasone eye ointment (before sleep) for 2wk. Then,
these were changed to pranoprofen eye drops (4 times/day).
The follow-up periods were at two weeks, 1, 3, 6mo and then
once a year after surgery. The longest follow-up duration was
at 48mo after surgery. Refractive examination and glasses
prescription were conducted 3mo after surgery.

Statistical Analysis SPSS 26.0 (IBM Corp., Armonk, NY,
USA) was used for the data analysis. Continuous variables
with a normal distribution were presented as mean+standard
deviation. #-test was used for comparisons between two
independent variables, and between preoperatively and
postoperatively collected data. Categorical variables were
presented as n (%), and were compared using Chi-square test.
A P-value of <0.05 was considered statistically significant.
RESULTS

Age There were 14 eyes in group A, and the mean age was
8.57+0.85y (range: 8-10y). There were 12 eyes in group B, and
the mean age was 7.67+1.77y (range: 5-12y). There was no
statistical significance in age between the two groups (P=0.11;
Table 1).

Eye Axis Length The mean axis length before surgery was
25.66+2.35 mm, which ranged from 22.47 mm (five years
old) to 29.69 mm (eight years old), for all patients. The mean
eye axis length before surgery was 25.35+£2.62 mm, which
ranged from 22.78 to 29.69 mm, for patients in group A, while

the mean eye axis length before surgery was 25.11£2.10 mm,
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Figure 2 Position of IOL before and after laser iridotomy A: Pupillary
capture after the sutureless SFIOL, with the 0L haptics placed at 2.0 mm
from the limbus; B: The pupillary capture was corrected after laser
peripheral iridotomy. SFIOL: Scleral-fixated intraocular lens surgery;

I0L: Intraocular lens.

Table 1 Patient age and clinical measurements

Items Group A (n=14) Group B (n=12) P

Mean age (y) 8.57+0.85 7.67+1.77 0.11
Mean eye axis length (mm) 25.35+2.62 25.11+2.10 0.31
Preoperative BCVA (logMAR) 0.7710.32 0.6610.25 0.187
Postoperative BCVA (logMAR) 0.17+0.12 0.24+0.12 0.161

Pupillary capture 7.00 (50.00%)
P <0.001

1.00 (8.30%) 0.02
<0.001

®Significant difference in BCVA between the preoperative and

postoperative values. BCVA: Best corrected visual acuity.

which ranged from 22.47 to 29 mm, for patients in group B.
There was no statistically significant difference in eye axis
length between the two groups (P=0.31; Table 1).

Refractive Examination and Visual Acuity The BCVA
before surgery was 0.73+£0.28 (logMAR) for all patients.
Furthermore, the spherical equivalent (SE) refraction ranged
from +11.25 diopters (D) to +30.00 D in 14 cases (25 eyes),
and the astigmatism ranged from 5.00 to 9.25 D in 5 cases
(7 eyes). These high refractive errors and/or anisometropia
were all induced by the lens subluxation. The BCVA at 3mo
after surgery was 0.20+0.12 (logMAR) for all patients, the SE
refraction ranged from +3.75 to +1.75 D, and the astigmatism
ranged from 0.75 to 1.75 D. There was a significant difference
in visual acuity between the preoperative and postoperative
values for all cases (P<0.001; Table 1). However, there was
no significant difference in visual acuity between group A and
group B, both before and after surgery (P>0.05).
Complications and Treatment The major postoperative
complication was pupillary capture, which occurred in 14 eyes
(7 eyes, 50%) in group A. The earliest onset was at 3d after
surgery, while the latest onset was at 18mo after surgery. Self-
recovery was observed in all cases with pupillary capture after
pupil dilation in the supine position. However, 5 of these cases
presented with recurrent pupillary capture at the subsequent
follow-up, and underwent laser iridotomy (Figure 2). No
recurrence was observed after the laser iridotomy. One eye with
pupillary capture in group A could not be recovered after laser

iridotomy. This was finally treated successfully by re-fixing the
IOL haptics to 2.5 mm from the limbus. The last follow-up was
from 18mo to 4y after surgery in group A. These patients had
a maintained BCVA, and no pupillary capture was observed
at follow-ups. Among the 12 eyes in group B, 1 (8.3%) had
pupillary capture. The onset of the pupillary capture was at 3d
after surgery, and this self-recovered after pupil dilation in the
supine position. There was no recurrence during the follow-
up. The last follow-up was from 12mo to 3y after surgery in
group B. These patients presented with a maintained BCVA,
and no pupillary capture was observed during the follow-up.
There was a significant difference in the incidence of pupillary
capture between group A and group B (P=0.02; Table 1).
Furthermore, one patient developed retinal detachment at 4mo
after surgery in group A. This patient underwent vitrectomy
with silicon oil tamponade. The eye axis length of this patient
was 27.29 mm, and ora serrata dialysis was observed during
the vitrectomy. The BCVA recovered to 0.3 (logMAR) after
the silicon oil was taken out.

DISCUSSION

At present, the surgical treatment for ectopia lentis with MFS
entails phacoemulsification and lensectomy with anterior
vitrectomy. Researchers have suggested that IOL implantation
should be performed at an appropriate time following the
lensectomy, in order to correct the refractive error. However,
challenges exist in the approach for IOL implantation. Anterior
chamber IOL has a risk of corneal endothelial decompensation.
Iris-claw IOL has a possibility of IOL downward displacement
caused by an iris cyst and iris atrophy in the long term” . In
capsular tension ring (CTR)-assisted IOL implantation, the IOL
dislocation caused by the development of a loose or broken
ciliary zonule cannot be avoided. The modified CTR sutured
to the sclera remains at the peripheral lens capsule, providing
long-term stability to the IOL. However, this causes difficulties
in treating the peripheral hole or the dialysis of the ora serrata
during surgery for retinal detachment, with a high incidence in
children with MFS. Furthermore, suturing in the ciliary sulcus
has a risk of IOL dislocation caused by the loosening and
exposure of sutures and knots in the long term!'*"”),

Due to the limitations of the above approaches, the sutureless
SFIOL procedure was developed by Gabor and Pavlidis'™.
The advantage of this surgical method is that the operation
is relatively simple and there is no risk of suture loosening.
The IOL haptics were fixed in the scleral tunnel at 1.5-2.0 mm
from the limbus. No postoperative complication was found
during the three-month follow-up period. Thus, lensectomy
combined with anterior vitrectomy and sutureless SFIOL has
recently become widely accepted for ectopia lentis treatment.
This approach removes the entire lens and capsule, thereby
preventing the dislocation of the IOL due to the damage to the
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ciliary zonule. Furthermore, the IOL is located at the posterior
chamber, preventing injury to the corneal endothelium.
Moreover, the sutureless procedure prevents the IOL
dislocation caused by the loosening or breaking of sutures or
knots, and infections due to suture exposure.

At present, sutureless SFIOL fixed at 2.0 mm from the limbus
remains as the most common practice!”"*!. However, in
the present study, the occurrence of postoperative pupillary
capture was very high when the distance of the SFIOL fixation
was at 2.0 mm from the limbus in MFS children. The reasons
may be, as follows: 1) The deeper anterior chamber. Due to
significant lens dislocation in children with MFS, inaccuracies
often occur when measuring the depth of the anterior chamber.
Therefore, we are unable to accurately measure the depth of
these patient’s anterior chamber. Researchers have reported
that there was a positive correlation between axial length and
anterior chamber depth!"”’. The mean eye axis length of these
patients was 25.66 mm, which was 1.50 mm longer than that
of healthy adults. Therefore, we speculate that the anterior
chamber is deeper in MFS than that in normal adult. The IOL
was closer to the iris when the SFIOL was fixed in the sclera
using a conventional distance of 2.0 mm from the limbus. 2)
At present, SFIOL is a three-piece IOL that comprises of one
optic part and two tenuous haptics. After the lensectomy, the
SFIOL and iris may swing due to the changes of the pupil and
flow of aqueous humor between the posterior chamber and
anterior chamber. Thus, when the SFIOL was fixed at 2.0 mm
from the limbus in MFS children, the SFIOL was closer to
the iris, it was easier to observe the pupillary capture. YAG
laser peripheral iridotomy is effective for treating pupillary
capture, because an additional path for aqueous humor flow is
established, which reduces the pressure of the aqueous humor
on the SFIOL and iris from the posterior and anterior chamber.
The other complication of SFIOL was vitreous hemorrhage,
postoperative hypotony, postoperative IOP rise, hyphema,
tilted IOL, cystoid macular edema, retinal detachment were
also noted””. After surgery, one patient developed retinal
detachment. No vitreous hemorrhage and hyphema occurred
in all patients. The possible reason was that we used anterior
chamber perfusion during the operation, the IOP was stable
during the operation.

In conclusion, lens subluxation with MFS affects the visual
development of children. Lensectomy and anterior vitrectomy
with sutureless SFIOL is effective for improving the refractive
status and visual quality. Glasses correction may give an
additional improvement. For lens subluxation surgery treatment
in MFS children, a high occurrence of pupillary capture was
observed when the conventional approach of sutureless SFIOL
was used, which fixed the IOL at 2.0 mm from the limbus.

The occurrence of pupillary capture was significantly reduced
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when the IOL fixation was moved to 2.5 mm from the limbus.
However, the cases in the present study were limited, and
the study did not have a randomized prospective design. A
clinical randomized controlled study with a large sample size
is warranted.

ACKNOWLEDGEMENTS

Authors’ contributions: Qi DM: Data analysis, statistical
analysis, manuscript preparation and editing; Huo SJ: Data
acquisition, literature search; Yu T: Design, manuscript
review.

Conflicts of Interest: Qi DM, None, Huo SJ, None; Yu T,

None.
REFERENCES

1 Lerner-Ellis JP, Aldubayan SH, Hernandez AL, Kelly MA, Stuenkel
AlJ, Walsh J, Joshi VA. The spectrum of FBNI, TGFfRI1, TGFfR2 and
ACTA?2 variants in 594 individuals with suspected Marfan Syndrome,
Loeys-Dietz Syndrome or Thoracic Aortic Aneurysms and Dissections
(TAAD). Mol Genet Metab 2014;112(2):171-176.

2 Kainulainen K, Pulkkinen L, Savolainen A, Kaitila I, Peltonen L.
Location on chromosome 15 of the gene defect causing Marfan
syndrome. N Engl J Med 1990;323(14):935-939.

3 Lindsay RG, Leung R, Herbert B. An oblique bitoric rigid contact lens
fitting for the management of lens subluxation in Marfan syndrome.
Clin Exp Optom 2017;100(5):537-540.

4 Bulut MN, Goktas E, Karadag E, Bulut K, Oral AY, Simsek $.
Sutureless scleral-fixated intraocular lens implantation in the treatment
of congenital lens subluxation related to Marfan syndrome. J Pediatr
Ophthalmol Strabismus 2021;58(6):401-406.

5 Sindal MD, Arthi M. Outcomes of sutureless and sutured scleral
fixated intraocular lens in paediatric population. Eur J Ophthalmol
2021;31(6):3379-3385.

6 Agarwal L, Agarwal N, Gurung RL, Chaubey R, Jha BK, Chaudhary
BP. Visual outcome and early complications of sutureless and glueless
scleral fixated intraocular lens. Nep J Oph 2016;8(1):41-46.

7 Tsatsos M, Vartsakis G, Athanasiadis I, Moschos M, Jacob S. Intraocular
lens implantation in the absence of capsular support: scleral fixation.
Eye (Lond) 2022;36(9):1721-1723.

8 Hernandez Martinez A, Almeida Gonzalez CV. Iris-claw intraocular lens
implantation: efficiency and safety according to technique. J Cataract
Refract Surg 2018;44(10):1186-1191.

9 Liang IC, Chang YH, Hernandez Martinez AH, Hung CF. Iris-claw
intraocular lens: anterior chamber or retropupillary implantation? A
systematic review and meta-analysis. Medicina (kaunas) 2021;57(8):785.

10 Zheng DY, Wan PX, Liang JL, Song TT, Liu YZ. Comparison of

clinical outcomes between iris-fixated anterior chamber intraocular
lenses and scleral-fixated posterior chamber intraocular lenses in
Marfan syndrome with lens subluxation. Clin Exp Ophthalmol
2012;40(3):268-274.

11 Fathima A, Meenakshi R. Technique of using Cionni capsular tension

ring in the management of of ectopia lentis cases. Indian J Ophthalmol



Int J Ophthalmol, Vol. 16, No. 11, Nov. 18, 2023
Tel: 8629-82245172  8629-82210956

www.ijo.cn
Email: ijopress@163.com

2022;70(2):709.

12 Wu SJ, Cai L. Application of scleral fixed capsular tension ring in
surgery for moderate and severe lens dislocation. J Clin Med Res
2022;3(1):5.

13 Venkateswaran N, Henderson BA. Loose zonules in cataract surgery.
Curr Opin Ophthalmol 2022;33(1):53-57.

14 Gabor SGB, Pavlidis MM. Sutureless intrascleral posterior chamber
intraocular lens fixation. J Cataract Refract Surg 2007;33(11):
1851-1854.

15 Yavuzer K, Evcimen Y. Sutureless transconjunctival intrascleral
intraocular lens fixation: the modified Yamane technique. Arq Bras
Oftalmol 2019;82(5):389-393.

16 Diamint DV, Giambruni JM. 27-gauge trocar-assisted transconjunctival

sutureless intraocular lens scleral fixation. Eur J Ophthalmol

2021;31(3):NP65-NP69.

17 Yeung L, Wang NK, Wu WC, Chen KJ. Combined 23-gauge
transconjunctival vitrectomy and scleral fixation of intraocular lens
without conjunctival dissection in managing lens complications. BMC
Ophthalmol 2018;18(1):1-7.

18 Bulut MN, Goktas E, Bulut K, Simsek $. Two-year results of a novel
sutureless scleral fixation surgery with the haptic hook technique.
Graefes Arch Clin Exp Ophthalmol 2022;260(6):1947-1953.

19 Kato K, Kondo M, Takeuchi M, Hirano K. Refractive error and
biometrics of anterior segment of eyes of healthy young university
students in Japan. Sci Rep 2019;9(1):15337.

20 Mohanty A, Mahapatra SK, Mannem N. Multipiece posterior chamber
intraocular lens as sutureless, glueless scleral fixated intraocular lens.

Oman J Ophthalmol 2022;15(1):69-72.

1793



	OLE_LINK87
	OLE_LINK238
	OLE_LINK237
	OLE_LINK54
	OLE_LINK28
	OLE_LINK29
	OLE_LINK203
	OLE_LINK204
	OLE_LINK73
	OLE_LINK72
	OLE_LINK75
	OLE_LINK74
	OLE_LINK70
	OLE_LINK69
	OLE_LINK99
	OLE_LINK71
	OLE_LINK98
	OLE_LINK96
	OLE_LINK95
	OLE_LINK97
	OLE_LINK51
	OLE_LINK50
	OLE_LINK79
	OLE_LINK78
	OLE_LINK4
	OLE_LINK2
	OLE_LINK3
	OLE_LINK214
	OLE_LINK81
	OLE_LINK80
	OLE_LINK83
	OLE_LINK82
	OLE_LINK85
	OLE_LINK84
	OLE_LINK86
	OLE_LINK23
	OLE_LINK59
	OLE_LINK89
	OLE_LINK90
	OLE_LINK92
	OLE_LINK91
	OLE_LINK32
	OLE_LINK253
	OLE_LINK252
	OLE_LINK5
	OLE_LINK93
	OLE_LINK94
	OLE_LINK256
	OLE_LINK257
	OLE_LINK101
	OLE_LINK100
	OLE_LINK206
	OLE_LINK208
	OLE_LINK202
	OLE_LINK22
	OLE_LINK33
	OLE_LINK210
	OLE_LINK209
	OLE_LINK211
	OLE_LINK6
	OLE_LINK21
	OLE_LINK113
	OLE_LINK114
	OLE_LINK116
	OLE_LINK115
	OLE_LINK66
	OLE_LINK260
	OLE_LINK261
	OLE_LINK52
	OLE_LINK60
	OLE_LINK117
	OLE_LINK118
	OLE_LINK138
	OLE_LINK137
	OLE_LINK120
	OLE_LINK119
	OLE_LINK121
	OLE_LINK122
	OLE_LINK125
	OLE_LINK126
	OLE_LINK140
	OLE_LINK139
	OLE_LINK64
	OLE_LINK63
	OLE_LINK222
	OLE_LINK216
	OLE_LINK207
	OLE_LINK150
	OLE_LINK149
	OLE_LINK152
	OLE_LINK151
	OLE_LINK262
	OLE_LINK154
	OLE_LINK153
	OLE_LINK155
	OLE_LINK156
	OLE_LINK40
	OLE_LINK158
	OLE_LINK157
	OLE_LINK160
	OLE_LINK159
	OLE_LINK161
	OLE_LINK162
	OLE_LINK165
	OLE_LINK166
	OLE_LINK7
	OLE_LINK167
	OLE_LINK168
	OLE_LINK170
	OLE_LINK169
	OLE_LINK171
	OLE_LINK172
	OLE_LINK173
	OLE_LINK174
	OLE_LINK175
	OLE_LINK180
	OLE_LINK181
	OLE_LINK179
	OLE_LINK178
	OLE_LINK184
	OLE_LINK185
	OLE_LINK183
	OLE_LINK182
	OLE_LINK187
	OLE_LINK186
	OLE_LINK188
	OLE_LINK189
	OLE_LINK62
	OLE_LINK191
	OLE_LINK190
	OLE_LINK192
	OLE_LINK193
	OLE_LINK61
	OLE_LINK196
	OLE_LINK44
	OLE_LINK47
	OLE_LINK263
	OLE_LINK265
	OLE_LINK264
	_Hlk142143599
	_Hlk115121594
	_Hlk114346990
	_Hlk119662836
	_Hlk142554347
	_Hlk146132229
	_Hlk142554758
	_Hlk142554285
	_Hlk119656512
	_Hlk117537970
	_Hlk115121129
	_Hlk142033663
	_Hlk142554406
	_Hlk117538097
	_Hlk117538086
	_Hlk117538058
	_Hlk117538134
	_Hlk115675647
	_Hlk117606492
	_Hlk117538121
	_Hlk142555120
	_Hlk115597090
	_Hlk117538338
	_Hlk115597636
	_Hlk115617701
	_Hlk118103787
	_Hlk142554897
	_Hlk115597612
	_Hlk119228392
	_Hlk119228434
	_Hlk118103816
	_Hlk117620384
	_Hlk118103835
	_Hlk115676028
	_Hlk115725764
	_Hlk115708376
	_Hlk115676050
	_Hlk118103860
	_Hlk118103851
	_Hlk115728992
	_Hlk119228898
	_Hlk119229058
	_Hlk119228867
	_Hlk118103896
	_Hlk118103888
	_Hlk142554225
	_Hlk146984221
	_Hlk147570669
	OLE_LINK19
	_Hlk108183234
	OLE_LINK13
	_Hlk16518107
	_Hlk790823
	_Hlk89787106
	_ENREF_32
	_Hlk145944186
	OLE_LINK3
	_Hlk95930088
	_Hlk96328891
	_Hlk96678829
	_Hlk96678854
	_Hlk497904036
	_Hlk93659324
	OLE_LINK5
	OLE_LINK1
	OLE_LINK28
	_Hlk147909094
	OLE_LINK4
	_Hlk96358902
	_Hlk146283216
	_Hlk146283258
	OLE_LINK6
	OLE_LINK27
	_Hlk95989978
	_Hlk144457635
	_Hlk144457619
	_Hlk144457628
	_Hlk144457736
	OLE_LINK6
	OLE_LINK3
	_Hlk142853514
	OLE_LINK1
	OLE_LINK2
	OLE_LINK11
	OLE_LINK4
	OLE_LINK7
	OLE_LINK5
	OLE_LINK8
	OLE_LINK9
	OLE_LINK1
	_Hlk117934605
	_Hlk118754015
	_Hlk143540422
	_Hlk119250124
	_Hlk143550641
	_Hlk119486946
	_Hlk143550827
	_Hlk143540463
	_Hlk143551302
	_Hlk116466203
	_Hlk143551407
	_Hlk143551429
	_Hlk116466350
	_Hlk116466410
	_Hlk146125151
	OLE_LINK50
	OLE_LINK66
	_Hlk148015031
	OLE_LINK51
	_Hlk89389097
	OLE_LINK16
	OLE_LINK15
	OLE_LINK18
	OLE_LINK17
	OLE_LINK19
	OLE_LINK14
	OLE_LINK21
	OLE_LINK20
	OLE_LINK22
	OLE_LINK41
	OLE_LINK28
	OLE_LINK13
	OLE_LINK25
	OLE_LINK46
	OLE_LINK44
	OLE_LINK49
	OLE_LINK37
	OLE_LINK47
	OLE_LINK48
	OLE_LINK29
	OLE_LINK30
	OLE_LINK45
	OLE_LINK2
	OLE_LINK1
	OLE_LINK10
	OLE_LINK23
	OLE_LINK69
	OLE_LINK70
	OLE_LINK56
	OLE_LINK61
	OLE_LINK60
	OLE_LINK35
	OLE_LINK36
	OLE_LINK34
	OLE_LINK33
	OLE_LINK62
	OLE_LINK64
	OLE_LINK53
	OLE_LINK54
	OLE_LINK52
	OLE_LINK24
	OLE_LINK26
	OLE_LINK27
	OLE_LINK38
	OLE_LINK43
	_ENREF_7
	_ENREF_16
	OLE_LINK3
	OLE_LINK5
	OLE_LINK73
	OLE_LINK74
	OLE_LINK75
	OLE_LINK8
	OLE_LINK45
	OLE_LINK5
	OLE_LINK249
	OLE_LINK250
	OLE_LINK257
	OLE_LINK258
	OLE_LINK261
	OLE_LINK81
	OLE_LINK82
	OLE_LINK309
	OLE_LINK310
	_Hlk147743471
	OLE_LINK53
	OLE_LINK295
	OLE_LINK296
	OLE_LINK297
	OLE_LINK298
	OLE_LINK299
	OLE_LINK300
	_Hlk108183234
	OLE_LINK51
	OLE_LINK17
	OLE_LINK18
	OLE_LINK19
	OLE_LINK54
	OLE_LINK55
	OLE_LINK70
	OLE_LINK73
	OLE_LINK21
	OLE_LINK3
	OLE_LINK7
	OLE_LINK29
	OLE_LINK30
	OLE_LINK46
	OLE_LINK47
	OLE_LINK48
	OLE_LINK49
	OLE_LINK62
	OLE_LINK26
	OLE_LINK25
	OLE_LINK24
	OLE_LINK282
	OLE_LINK283
	OLE_LINK9
	OLE_LINK10
	OLE_LINK11
	_Hlk110433571
	_Hlk103182019
	_Hlk103245738
	OLE_LINK13
	OLE_LINK116
	_Hlk110461334
	OLE_LINK15
	OLE_LINK61
	OLE_LINK64
	OLE_LINK14
	_Hlk106655404
	OLE_LINK16
	_Hlk106650786
	OLE_LINK31
	OLE_LINK35
	OLE_LINK111
	OLE_LINK4
	OLE_LINK36
	OLE_LINK39
	_Hlk106824856
	OLE_LINK33
	OLE_LINK34
	OLE_LINK52
	OLE_LINK56
	OLE_LINK59
	OLE_LINK57
	OLE_LINK60
	OLE_LINK65
	OLE_LINK58
	OLE_LINK27
	OLE_LINK50
	OLE_LINK418
	OLE_LINK419
	OLE_LINK32
	OLE_LINK37
	OLE_LINK420
	OLE_LINK421
	OLE_LINK407
	OLE_LINK408
	OLE_LINK411
	OLE_LINK412
	OLE_LINK142
	OLE_LINK141
	OLE_LINK425
	OLE_LINK426
	OLE_LINK167
	OLE_LINK166
	OLE_LINK103
	OLE_LINK102
	OLE_LINK52
	OLE_LINK53
	OLE_LINK94
	OLE_LINK95
	OLE_LINK92
	OLE_LINK93
	OLE_LINK26
	OLE_LINK70
	OLE_LINK71
	OLE_LINK1
	OLE_LINK2
	OLE_LINK75
	OLE_LINK76
	OLE_LINK77
	OLE_LINK152
	OLE_LINK151
	OLE_LINK9
	OLE_LINK10
	OLE_LINK5
	OLE_LINK6
	OLE_LINK16
	OLE_LINK21
	OLE_LINK165
	OLE_LINK168
	OLE_LINK176
	OLE_LINK175
	OLE_LINK107
	OLE_LINK110
	OLE_LINK178
	OLE_LINK177
	OLE_LINK87
	OLE_LINK86
	OLE_LINK197
	OLE_LINK198
	OLE_LINK188
	OLE_LINK187
	OLE_LINK3
	OLE_LINK4
	OLE_LINK27
	OLE_LINK46
	OLE_LINK205
	OLE_LINK206
	OLE_LINK207
	OLE_LINK208
	OLE_LINK210
	OLE_LINK209
	OLE_LINK212
	OLE_LINK211
	OLE_LINK7
	OLE_LINK8
	OLE_LINK85
	OLE_LINK84
	OLE_LINK12
	OLE_LINK11
	OLE_LINK409
	OLE_LINK410
	OLE_LINK435
	OLE_LINK436
	OLE_LINK437
	OLE_LINK438
	Quantitative analysis of optic disc changes in school-age children with ametropia based on artificial intelligence
	Fang Liu1, Xing-Hui Yu1, Yu-Chuan Wang1, Miao Cao1, Lian-Feng Xie2, Jing Liu2, Lin-Lin Liu2

	Association analysis of BclI with benign lymphoepithelial lesions of the lacrimal gland and glucocorticoids resistance
	Xu-Juan Zhang1,2, Peng-Xiang Zhao1,2, Ming-Shen Ma3, Hao Wu1,2, Rui Liu3, Hui Wang1,2,4, Meng-Yu Liu1,2, Fei Xie1,2, Xue-Mei Ma1,2

	In vitro protective effect of recombinant Prominin-1 combined with microRNA-29b on N-methyl-D-aspartate-induced excitotoxicity in retinal ganglion cell-5 cells
	Jun-Hua Li1,2, Guan-Shun Yu1,2, Yu-Da Wang1,2, Tian-Kun Li3

	Bioinformatics and in vitro study reveal the roles of microRNA-346 in high glucose-induced human retinal pigment epithelial cell damage
	Peng Li1, Li Wang2, Qing Liu1, Zhao-Jiang Du3

	Therapeutic effect of folic acid combined with decitabine on diabetic mice
	Gang Du1, Yong Yan2, Jun-Feng Gao3, Chun-Yan Guo4, Xiao Shen1, Xun-Wen Lei1

	Comparison of visual performance with iTrace analyzer following femtosecond laser-assisted cataract surgery with bilateral implantation of two different trifocal intraocular lenses
	Rui-Hong Ju, Hao-Kun Qu, Zhe-Ming Wu, Yun Chen, Li-Nan Wu, Yuan Long, Zheng Wang

	Comparison of three fundus inspection methods during phacoemulsification in diabetic white cataract
	Shu Su, Jian Wu, Min Ji, Yu Guan, Yao Shen, Huai-Jin Guan

	Pupillary capture following sutureless scleral-fixated intraocular lens in children with Marfan syndrome
	Dong-Mei Qi, Shu-Jia Huo, Tao Yu

	Transient vacuolar changes of the crystalline lens in patients using a dispersive ophthalmic viscosurgical device
	Yue Zhou, Wan Chen, Yu Zhang, Zhuo-Ling Lin, Jing Li, Hui Chen, Wei-Rong Chen

	Long-term efficacy and safety of YAG laser vitreolysis for vision degrading myodesopsia
	Tie-Zhu Lin1,2, Cheng Shi2, Xing Yang2, Emmanuel Eric Pazo2, Yan-Nian Hui3, Li-Jun Shen1

	Efficacy and safety of deep sclerectomy with uveoscleral implant plus collagen matrix implant overcoming the superficial scleral flap in glaucoma surgery
	Jéssica Botella-García1,2,3, Marta Balboa1, Pau Romera-Romero1,3, Theo Stijnen4, Adrián Sánchez-Fortún1, Karl Mercieca5, Jordi Loscos-Arenas1,3,6

	Choroidal thickness measurements in young Saudi adult population: a cross-sectional study
	Mohammed M Althomali, Ahmed A Alharbi, Nouf M Albnayan, Abdulaziz M Alkhudhair, Muteb K Alanazi

	First contact investigations and compliance to treatment in patients with uveitis
	Anuja Patil, Sanjeev Gupta, Pradeep Venkatesh, Mousumi Banerjee, Vinod Kumar, Rohan Chawla, Shorya Vardhan Azad, Atul Kumar

	Retinal pigment epithelium–Bruch’s membrane volume in grading of age-related macular degeneration
	Fabian Kananen1,2, Ilkka Immonen2,3

	Changes in corneal biomechanics and posterior corneal surface elevation after FS-LASIK
	Zhong-Ji Li, Chen Yang, Su-Han Liu, Jiao Guo, Yu-Hui Duan

	Effectiveness and the nomogram of small incision lenticule extraction in the correction of myopic anisometropia in adults
	Tong Zhang1, Lu Zhu1,2, Hang-Jia Zuo1,2, Zhi-Jun Chen1,2, Yan Ji1,2, Xin Yang1,2, Xiao-Rong Lu1,2, Qiong Wu1,2, Qing Wang1,2, Jiu-Yi Xia1,2, Meng Li1,2, Chun-Jiang Zhou1,2, Yao Wang1,2, Ke Hu1,2, Wen-Juan Wan1,2

	Effectiveness of toric soft contact lenses for vision correction in patients with different degrees of astigmatism: a real-world study
	Guo-Yun Zhang, Lu Ye, Wen-Jun Wang, Yi-Ming Guo, Jun-Han Wei, Mei-Xia Ren

	Analysis of independent risk factors for acute acquired comitant esotropia
	Jie Cai1, Wei-Xia Lai2, Xia Li1, Qin Li1, Ying Cai3, Jin-Mao Chen1

	Retinal thickness and fundus blood flow density changes in chest pain subjects with dyslipidemia
	Jin Wang1, Yu-Cen Wang2, Pei Zhang2,3, Xin Wang2, Rong-Rong Zong4, Jing Jiang2, Yu Zhang2, Yi-Wen Qian2, Qing-Jian Li2, Zhi-Liang Wang2

	Development of a new 17-item Asthenopia Survey Questionnaire using Rasch analysis
	Na Lin1, Xiao-Man Li1, Mao-Yuan Yang2, Li Tian2, Zhi-Hua Li2, Jie-Li Mao2, Jia-Fang Zhang2, Jie Chen1, Fan Lyu1, Ru-Zhi Deng1

	Axial length and anterior chamber indices in elderly population: Tehran Geriatric Eye Study
	Hassan Hashemi1, Samira Heydarian2, Alireza Hashemi3, Mehdi Khabazkhoob4

	Role of lymphotoxin alpha as a new molecular biomarker in revolutionizing tear diagnostic testing for dry eye disease
	Chao-Ran Li

	Research progress on animal models of corneal epithelial-stromal injury
	Li-Rui Liu1,2,3, Dan Chen1,2,3, Si-Ting Sheng1,2,3, Jing-Wei Xu1,2,3, Wen Xu1,2,3

	Therapeutic potential of iron chelators in retinal vascular diseases
	Yan Li1,2, Zi-Xuan Cheng1, Ting Luo1,2, Hong-Bin Lyu1


