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Pain Perception of the First Eye versus the 
Second Eye during Phacoemulsification 
under Local Anesthesia for Patients with 
Cataract: A Systematic Review and 
Meta-Analysis 
Shi Chuying,Yuan Fei,Yuan Yuanzhi,Feng 
Yifan 
Zhongshan Hospital  Fudan University 

Background: Phacoemulsification under local 
anesthesia is the main surgery for the treatment 
of cataract. Recent researches compared the 
pain perception between the first eye and the 
second eye during phacoemulsification. However, 
the results of these studies were controversial. 
Therefore, we performed a systematic review and 
a meta-analysis to examine the difference of the 
pain perception between the bilateral eyes during 
phacoemulsification. 
Method: We searched the PubMed, Embase, 
Cochrane CENTRAL, Google Scholar, CNKI and 
Wanfang databases for the studies published up 
to April 5, 2017. Prospective observational 
studies were included. The meta-analysis was 
performed with the random  effects model and 
Newcastle-Ottawa Scale was used for accessing 
the quality of studies. 
Results: Total seven studies were included in the 

meta-analysis. The pooled data showed pain 
scores of the first eye accessed shortly after the 
surgery were significantly lower than the second 
eye during phacoemulsification under both local 
anesthesia (WMD: 0.59; 95%CI: 0.31, 0.86; 
P<0.0001) and topical anesthesia (WMD: 0.94; 
95%CI: 0.58, 1.29; P<0.00001), whereas anxiety 
scores in the first eye surgery were higher than 
the second eye surgery(SMD: -0.28; 95%CI: 
-0.48,-0.08; P=0.006). However, pain scores of 
bilateral eyes accessed on the first postoperative 
day(WMD: -0.05; 95%CI -0.40, 0.31; P=0.79) and 
cooperation grades of patients between the first 
and second surgery(WMD: 0.35; 95%CI -0.07, 
0.76; P=0.10) showed no significant differences. 
Conclusion: Patients perceived more pain in the 
second surgery comparing to the first eye, which 
may be associated with lower anxiety before the 
second surgery. However, the pain perception on 
the first postoperative day and cooperation of 
patients did not differ from bilateral eye 
surgeries.  

To research the impact of different 3.2mm 
incisions of cataract surgery on patients 
whose corneal astigmatism within 25 degrees 
by Orbscan 
yuan yuan 
WU HAN EYEDOOD OPHTALMIC 
HOSPITAL

Objective: To research the impact of different 
3.2mm incisions of cataract surgery on patients 
whose corneal astigmatism within 25 degrees by 
Orbscan. 
Methods: We collect 40 cases of cataract 
patients whose corneal astigmatism within 25 
degrees detected by Orbscan and randomly 
divided them into A, B two groups. Detected by 
Orbscan, the A group of 20 patients (20 eyes ) 
was conducted with 3.2mm corneal astigmatism 
axial incision and the B group of 20 patients (20 
eyes ) was conducted with 3.2mm corneal 
incision on 90 degrees of the axis . All cataract 
operations were implemented by the same 
physician. We observe 
the postoperative changes of corneal 
astigmatism between two groups. 
Results: The comparisons of Polar K on each 
time preoperative and postoperative point were 
significant differences within each group. But 



the comparisons of Polar K on each time 
preoperative and postoperative point were not 
statistically significant between two groups. After 
3 months, two kinds of incisions will both increase 
about 0.3D Polar K in the cornea. 
Conclusions: 3.2mm corneal incision may cause 
Polar K 0.3 Din corneal astigmatism. 
Key words:  Incision, Astigmatism, Cataract 

Research The Impact Of Astigmatism Axial 
Incision To Different Kinds Of Corneal 
Astigmatism
yuan yuan 
WU HAN EYEDOOD OPHTALMIC 
HOSPITAL 

Objective: To research the impact 
of astigmatism axial incision to different kinds of 
corneal astigmatism. Methods: We 
collected 104 cases of cataract patients and 
divided them into A B two groups. A group has 
51 eyes and B group has 40 eyes. Detected by 
Orbscan, the corneal Polar K of the A group was 
less than 0.5 and the Polar K of the B group was 
more than 0.5. All cataract operations were 
implemented by the same physician and 
astigmatism axial incision. We observe 
the postoperative changes of corneal 
astigmatism between two groups. Results: In the 
A group the comparisons of Polar K on 
each time have significant differences. 
Astigmatism axial incision increases about 
0.15 Polar K in the cornea after 3 months. In the 
B group the comparisons of Polar K on the 2 
week and 3 month time have significant 
differences. Astigmatism axial incision decreases 
about 0.3 Polar K in the cornea after 3 
months. The comparisons of Polar K on 
preoperative has statistically significant 
difference between two groups. 
Conclusions: Astigmatism axial 
incision has astigmatism correction to Polar 
K>0.5 eyes and increase about 0.15 Polar K in 
the cornea to low Polar K eyes. 

A Comparative Study to Assess the 
biometric measurements of IOLMaster, 
Lenstar and OA2000 in different axial 

length.
Li Xueting,Wang Yong 
Wuhan aier eye expert hospital 

Objective To compare the agreement and the 
operability among the  OA-2000 and the 
Lenstar with  the IOLMaster 
500 in different axial length.Methods Three hund
red and eighty-seven patients (469 eyes) were 
recruited. They were divided into four groups 
according to AL, A group: AL 22mm, B 
group: 22mm<AL 25mm, C group: 25mm<AL
28mm and D group: AL>28mm. Ocular biometric 
parameters, including the anterior chamber depth 
(ACD), axial length (AL), flat K (Kf), steep 
K (Ks) were obtained. Time for patient data entry, 
actual measurement process and calculation was 
calculated. Heterogeneity among devices was 
assessed by the ANOVA statistic. A two-sided 
P-value of <0.05 was considered statistically 
significant. Bland-Altman plots were used to 
assess agreement among the instruments, and 
95% limits of agreement (LoA) for each 
comparison were calculated.Results The mean 
values of the AL, ACD, Kf, Ks differed very little 
(all, p>0.05). The 95% limits of agreement (LoA) 
of the AL obtained from the IOLMaster and the 
Lenstar was 0.15mm 0.17mm 0.18mm, 
respectively in A,B,C group and the 
agreement was good; 95% LoA of ACD obtained 
from the OA2000 and the Lenstar was0.14mm
0.46mm 0.39mm 0.47mm respectively, and 
the consistency was good. Measurement with the 
OA2000 took significantly shorter than with the 
IOLMaster and the Lenstar  (both P<0.01). 
Conclusions There was no significant difference 
in measurement of any variable. As to Kf, 
Ks, however, they are not interchangeable in 
clinical uses. ACD measurement show the good 
agreement between Lenstar and the OA2000. In 
the AL 28mm groups, AL agreement between 
IOLMaster and Lenstar is good.  The OA2000 
was by far the fastest method. 

Clinical study of the changes of macular 
thickness after femtosecond laser assisted 
cataract surgery in patients with different 
axis length 
Chen Bingheng,SI-Ma Jing,Ke Yan,He 



Tingting,Tang Xiujuan,Guo Qiongtian 
Shenzhen Aier ophthalmology hospital 

Objective:To investigate the changes of the 
macular fovea retinal thickness after femtosecond 
laser assisted cataract surgery in patients with 
different axial length.Methods: 101 patients

121eyes with cataract in our hospital were 
treated with femtosecond laser assisted cataract 
surgery combined with intraocular lens- 
implantation were included in the study from 
January 2015 to December 2016.Based on the 
preoperative axial length, they were divided into 
two groups: A group 67 eyes, eye axis was less 
than 24mm,B group 54 eyes, axial length was 
more than 24mm. Two groups of patients were 
measured macular central fovea thickness by 
optical coherence tomography (Optical 
coherence tomography, OCT) preoperatively and 
1 week,1month,3 months postoperatively.The 
data were analyzed by SPSS24.0 statistical 
software.Results:The macular fovea retinal 
thickness between A group and B group 
preoperatively and 1 week,1 month,3 months 
postoperatively was 
respectively:(246.06±21.31)um,(241.75±22.77)u
m,(238.82±20.01)um,(244.97±21.10)um,(253.19±
22.04)um,(250.41±22.82)um,(247.78±20.28)um,(
258.09±24.79)um. In group A, there was 
significant difference in macular foveal retinal 
thickness between preoperatively and 1 
week,1month postoperatively (P<0.05), but there 
was no significant difference in macular foveal 
retinal thickness between preoperatively and 3 
months postoperatively (P>0.05). In group B, 
there was no significant difference in macular 
foveal retinal thickness between preoperatively 
and 1 week postoperatively (P>0.05), but there 
was a statistically significant difference in macular 
foveal retinal thickness between preoperatively 
and 1 month, and 3 months 
postoperatively(P<0.05). There was no significant 
difference in macular foveal retinal thickness 
between the two groups preoperatively (P>0.05). 
The was statistically significant difference in 
macular foveal retinal thickness between the two 
groups at 1weeek, 1, month and 3 months 
postoperaticely (P<0.05). 
Conclusions: Macular foveal retinal thickness 
will change in ataract patients with different axis 
length after femtosecond laser cataract 
surgery.The longer axis length, the greater the 

retinal thickness of the macular fovea. 

Comparison of Six Intraocular Lens Power 
Calculation Formulas in Short and Long 
Eyes
Tan Qian1,Jiang Lijuan1,Zheng Yanni1,Wang 
Yong2 
1.AIER Eye institute Aier Eye Hospital Group
Changsha Hunan China 
2.AIER EYE institute  Aier Eye Hospital 
Group Wuhan Hubei China

To evaluate and compare the accuracy of six 
intraocular lens power calculation formulas 
(Barrett Universal II Haigis HofferQ SRK/T
SRKII and Holladay1) measured by Lenstar LS 
900 in short and long eyes. And to search the 
most accurate formula. 
DESIGN: 
Prospective case series. 
METHODS:
A total 212 consecutive patients who had undergo 
phacoemulsification cataract surgery during 
December 2016 to January 2018 were enrolled. 
Using optimized lens constants, the refractive 
prediction error of IOL power calculation formulas 
(Barrett Universal II Haigis HofferQ SRK/T
SRKII and Holladay1) were evaluated and 
compared. Eyes were separated 
into short axial length group �22.0mm and long 
axial length group �24.5mm and the latter was 
further divided into 3 groups based on axial length 
as follows mild-long �24.5 to 27.0mm
medium-long �27.0 to 28.4mm and 
super-long(�28.4mm) group. All the patients had 
follow-up periods exceeding 1 months. 
RESULTS: The study comprised 318 eyes of 212 
patients (62 eyes in short AL group, 256 eyes in 
long AL group). The Barrett Universal II formula 
had the lowest mean absolute prediction 
error(p=0.000,all formulas)  over the entire long 
AL range as well as in medium-long( p 0.001
except Haigis and SRK/T) and super-long 
groups(p=0.000,all formulas). Haigis formula had 
the lowest mean absolute prediction 
error(MAE=0.44) in mild-long group slightly lower 
than Barrett universal II MAE=0.47 . No 
statistically significant difference was seen 



between formulas in the short AL subgroup all 
formulas had the similar MAE. The interquartile 
range of the Barrett universal II formula was the 
lowest in short and long AL groups (0.7 and 
0.52 respectively). And the Barrett Universal II 
formulas yielded the highest percentage of eyes 
within ±1.0�D and ±0.5�D of the target refraction 
both in short and long AL groups. 
CONCLUSION: The Barrett Universal II formula 
provides the lowest risk of refractive surprise 
compared to the other IOL power calculation 
formulas with measured by Lenstar LS 900. 

Optimizing intraocular lens calculation 
formulas in eyes with axial lengths above 
26.0mm 
Tan Qian1,Chen Bichao2,Jiang Lijuan2,Wang 
Yong2 
1.AIER Eye institute Aier Eye Hospital Group
Changsha Hunan China 
2.AIER EYE institute  Aier Eye Hospital 
Group Wuhan Hubei China

To compare the accuracy of postoperative 
refractive prediction of 5 intraocular lens power 
calculation formulas (Barrett universal II, Haigis, 
HofferQ, SRK/T and Holladay1) in eyes with axial 
length (AL) greater than 26.0mm, and to evaluate 
whether the Wang-Koch modified formulas 
(Haigisw-k, HofferQwk, SRK/Tw-k and 
Holladay1w-k) can improve the accuracy of IOL 
power calculation. 
Design: 
Prospective case series. 
Methods: 
Consecutive patients undergoing 
phacoemulsification cataract surgery between 
December 2016 to January 2018 with an AL of 
more than 26.0mm were eligible, resulting in a 
total of 72 patients (103 eyes). The same of IOL 
model (MCX ASP11) were implanted. Optical 
biometry parameters were measured by Lenstar 
LS 900. All patients were divided into 2 groups 
based on AL as follow: less than 30mm (Group1; 
49 patients) and more than 30 mm (Group2; 54 
patients). Refractive prediction errors with 5 
intraocular lens power calculation formulas were 
compared, and the effect of applying the 
Wang-Koch (WK) optimization for eyes with AL 

greater than 26.0mm on 4 of the formulas were 
evaluated. 
Results: The Barrett Universal II formula had the 
statistical significant lower mean absolute 
error(MAE=0.57) and median absolute error 
(MedAE=0.50) generated by the other formulas

without Wang-Koch modified formulas in all 
eyes as well as in group 1 and group 2. 
Application of the WK axial length adjustment 
improved outcomes for SRK/T Haigis Holladay 
and HofferQ both in group1 and group2. The 
mean absolute error of Wang-Koch modified 
formulas in all eyes were significantly lower than 
Barrett universal II, in order of lowest to highest
was SRK/Tw-k 0.41 Holladayw-k (0.42)
Haigisw-k 0.42 HofferQw-k (0.43).This method 
of optimizing AL significantly reduced the mean 
numerical error from +0.39 to +1.40D to -0.04 to 
+0.13D (p=0.000). 
Conclusion: The Wang-Koch modified formulas 
improve the accuracy of IOL calculation formulas 
in the prediction of postoperative refraction for the 
1 IOL model studied, and significantly reduced 
the percentage of long eyes with hyperopic 
outcome. 

Effect of femtosecond laser on cataract eyes 
in femtosecond laser-assisted cataract 
surgery
Niu Weiran,Dong Chunqiong,Yuan 
Yuanzhi,Yuan Fei 
Zhongshan Hospital of Fudan University 

Purpose: To investigate the effect of 
femtosecond laser-assisted cataract surgery 
(FLACS) on anterior segment of ocular structure. 
Methods: This prospective randomized 
comparative study enrolled 17 eyes that 
underwent FLACS as the trial group and 20 eyes 
that underwent conventional phacoemulsification 
as the control group. The femtosecond laser 
platform (the Victus, Bausch & Lomb Inc., 
Dornach, Germany) was used to generate 
capsulotomy (laser energy 7000nJ), lens 
fragmentation (laser energy 8500nJ) and corneal 
incisions (laser energy 9500nJ). Subconjunctival 
hemorrhage and clear corneal incisions (CCIs) 
during the surgery were observed by the 
operating room microscope and 3D SD LIVE OCT, 
the recovery of the corneal incisions after surgery 
was assessed by anterior segment OCT. Cells 



and morphology of anterior capsule samples next 
to the cutting edges created by either continuous 
curvilinear capsulorhexis (CCC) or FLACS were 
investigated by transmission scanning electron 
microscope.Results: No serious complications 
occurred during the surgery and the follow-up 
time. There were no differences of the UCVA or 
CDVA on the 1 month postoperative visit between 
the 2 groups (p<0.05). Subconjunctival 
hemorrhage has been observed in both of the 
groups, more frequency but not significant 
(47.06%, 20.00%, respectively, P=0.157), 
statistically significant more areas (2.47±3.105, 
0.25±0.550, respectively, P=0.010) in the FS 
group. Significant corneal edema and endothelial 
gapes 1 day after surgery were observed in both 
of the groups, corneal epithelium cysts were 
observed in 2 eyes of the FS group, endothelial 
gape covered with continuous corneal 
endothelium/Descemet's membrane was 
observed in 3 eyes of the control group. The 
epithelial cell layer of the anterior lens capsule 
from the FS group appeared to be healthier than 
the conventional group. The results demonstrated 
a lower mean ultrasound power and a shorter 
effective phacoemulsification time in the FS group, 
however, there was no statistically significant 
difference.Conclusion: FLACS is safe and 
effective for the cataract patients; it may be 
friendlier to the structures of the eye including 
cornea and anterior lens capsule. Although with 
the weakness of more subconjunctival 
hemorrhage areas and more time-consuming, 
FLACS attained a similar clinical result to 
conventional operation. Further studies are still 
needed to understand the effect of femtosecond 
laser on cataract eyes, and more advances of 
femtosecond laser technology are required to 
achieve better clinical outcomes. 
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Using decision curve analysis to evaluate 
common strategies for myopia screening in 
school-aged children 

1, 2, 2, 2,
1,2 

1.Shanghai General Hospital 
2.Shanghai Eye Disease Prevention and 
Treatment Center

Objective: The prevalence of myopia is high in 
school-aged children, especially in East Asia; 
therefore, it is valuable to perform myopia 
screening in schools. Common screening 
strategies should be evaluated in detail. To 
evaluate the common strategies in detail for 
screening myopia policy making, especially early 
myopia, in schoolchildren. 
Methods: This is a real world cross-sectional 
study. A total of 2,248 children aged between 6 
and 12 years from five primary schools in 
Shanghai, China participated in the study. The 
receiver operating characteristic (ROC) curve 
was applied to compare the four strategy 
performances after taking rejection into account: I, 
Cycloplegic auto-refraction; II, Non-cycloplegic 
auto-refraction (NCAR); IIV, Distant uncorrected 
visual acuity test alone (UCVA); and IV, 
Combination of UCVA and NCAR. In addition, 
decision curve analysis (DCA) was used to 
compare the net benefits of the four strategies. 
Furthermore, a subgroup analysis for detecting 
early myopia was conducted. Model 
performances (AUC, sensitivity, and specificity), 
and net benefits of the different strategies were 
selected as comparative indicators. 
Results: For myopia detection, the sensitivities 



were 73.79% (SD: 5.40%) for Strategy I, 85.57% 
(SD: 6.84%) for Strategy II, 59.71% (SD: 13.49%) 
for Strategy IIV, and 85.06% (SD: 6.68%) for 
Strategy IV; and the specificities were 100% (SD: 
0%), 87.43% (SD: 4.27%), 89.74% (SD: 10.25%), 
and 88.65% (SD: 5.07%), successively. 
According to DCA, in the range 12% to 50% of 
the probability threshold, the net benefits of 
Strategy IV are always the highest, after adjusting 
the test harms. For early myopia detection, the 
sensitivities were 73.44% (SD: 7.69%) for 
Strategy I, 82.39% (SD: 5.32%) for Strategy II, 
54.27% (SD: 14.58%) for Strategy IIV, and 81.76% 
(SD: 9.60%) for Strategy IV; and the specificities 
were 100% (SD: 0%), 79.13% (SD: 4.86%), 85.48% 
(SD: 14.83%), and 81.18% (SD: 5.17%), 
successively. The net benefits of Strategy IV was 
the highest with the probability threshold ranging 
from 5% to 34%, after adjusting the test harms.  
Conclusions: In real world, combination of 
UCVA and NCAR for myopia screening preforms 
the best and brings the most net benefit to the 
school-aged children. Therefore, it should be 
recommended.  
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Parents’ awareness of myopia control 
solutions 
Lim Ee Woon,Drobe Björn 
Essilor AMERA  

Title:Parents’ awareness of myopia control 
solutions 
Authors:Ee Woon Lim1, Björn Drobe1

1. R&D AMERA Vision Sciences, Essilor 
International, Singapore 
Purpose Many studies have identified potential 
methods and products to slow the progression of 
myopia in children. However, the effectiveness of 
these strategies may be hindered by parents’ 
understanding, especially its necessity. And as 
children are naïve to decision making, parent’s 
awareness and knowledge becomes an important 
aspect for childhood myopia management. The 
purpose of this study was to gather descriptive 
assessment on parents’ perception of myopia, its 
consequences and myopia control solutions. 
Methods A survey of 19 questions was posted to 
Essilor’s online platform “Sharing Views”, and the 
targeted recruitment was 786 and 795 parents 
from China and US respectively. People 
responded to Sharing Views needed vision 
correction or shown interest in vision related 
matters. The respondents were not from optics, 
optometry and ophthalmic background. The 
survey was forwarded to parents with children 
less than 18 year old and posted online for 3 
weeks.
Results Parents who completed the survey were 
453 Chinese (50% response rate) and 161 
Americans (20% response rate). Eighty-seven 
percent of Chinese and 65% of American parents 
were concern of their children’s myopia 
development. Seventy percent of parents were 
aware that myopia progression can be slowed 
down, but more than 90% of parents were 



unaware of the myopia control products in the 
market. 
Conclusion Parents had minimal knowledge of 
the myopia control products in the market, and 
were also unfamiliar with pathological 
consequences. Hence, parents might 
underestimate the impact of myopia development 
and complications. Appropriate strategies to 
publicize myopia awareness, its consequences 
and possible solutions are warranted. 

, , ,



Posterior chamber phakic intraocular lens 
implantation for high myopia: long-term 
outcome 
Ye Qiuying,Yuan Fei 
Zhongshan Hospital  Fudan University
Shanghai  
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The probable contribution of mural and 
endothelial cells to porcine iridal vascular 
auto-regulation from a morphological view
Yang Hongfang1,Sun Xinghuai1,Yu Paula K.2 
1.Fudan University affiliated Eye & ENT 
Hospital 
2.Lions Eye Institute  University of Western 
Australia

Purpose:  Iris keeps moving all the time, if there 
were no vascular auto-regulation, there would be 
unpredictable problem for circulation and tissue 
nurishment. Mural cells are the most possible 
charcter contributinag to auto-regulation. This 
study aimed to describe the characteristics of 
morphology and distribution of vascular mural 
cells along different orders of vessels in porcine 
iris, and to infer the correlation of them with the 
function and roles of iris in the anterior chamber. 
Methods:  Nine fresh enucleated porcine eyes 
were used. The temporal long posterior ciliary 
artery was cannulated to assess the iris 
microvascular mural cells using intraluminal 
micro-perfusion and staining with antibodies 
against 	SMA and VE-cadherin for vascular 
mural cells and junction proteins, respectively. 
The iris was flat-mounted for confocal imaging. 

The fluorescent signal in both endothelial cells 
and pericytes (PCs) or smooth muscle cells 
(SMCs) were studied carefully using Image-J.All 
the statistics were analyzed using Sigmaplot 13.0. 
Results:  Vascular mural cells were clearly 
stained in porcine iris vascular network. Under 
high magnification, the distribution of 	SMA 
differed among vessel segments. In arteries, it 
appeared in SMCs, and the density of 
it decreased as the order dropped (from 0.74 to 
0.50, P<0.01), along with nuclei shortened 
(length-width ratio from 2.58 to 1.29, P<0.01). It 
presented as PCs with irregular distribution in 
veins, and the density of PCs dropped when 
the order of veins rose. Small vessels supplying 
or draining the superficial network had mural cells 
with stronger 	SMA signal. Additionally, 	SMA 
was also observed in endothelial cells, which 
reduced gradually from A6 to A2 and increased 
again in A1 (which with less SMCs) and 
capillaries. Endothelial cells of all orders of veins 
expressed 	SMA except V4,which is not covered 
by constrict muscle. 
Conclusions:  The expression pattern of 	SMA 
in vascular mural cells in porcine iris suggest iris 
microvascular endothelia in addition to SMCs and 
pericytes may take important part in vascular 
auto-regulation. Combined with iris microvascular 
network topology, this information would be 
helpful to understand iris vascular role in 
physiological condition. 
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Topographic Analysis of Ablation Zone after 
Small-Incision Lenticule Extraction and 
Femtosecond Laser-Assisted in Situ 
Keratomileusis for Myopia 
Li Hua,Chen Min 
qingdao eye hospital  

Purpose: To evaluate the topographic 
characteristics and differences between 
preoperative-programmed and postoperative 
ablation zone diameters after small-incision 
lenticule extraction (SMILE) and femtosecond 
laser-assisted in situ keratomileusis (FS-LASIK) 
for myopia. 
Methods: In this retrospective study, 131 eyes of 
77 patients underwent SMILE and FS-LASIK 
procedures. Data were collected preoperatively 
and 1, 3, and 6 months postoperatively, using the 
Pentacam system, to determine the ablation-zone 
of six modes of corneal topography: 1) 
postoperative axial curvature topography (PACT), 
2) postoperative tangential curvature topography 
(PTCT), 3) difference-axial curvature topography 
(DACT), 4) difference-tangential curvature 
topography (DTCT), 5) postoperative front 
elevation topography (PFET) and 6) 
difference-corneal thickness topography (DCTT). 
Between-group comparisons of preoperative and 
postoperative ablation-zone diameters were 
carried out. 
Results: No significant differences in 
ablation-zone diameters were noted between 3 
and 6 months (P > 0.05). In the SMILE group, 
compared with preoperative values, PACT and 
DCTT ablation-zone diameters showed no 
significant differences, whilst all others showed 
significant reductions (P < 0.05). In the FS-LASIK 
group, compared with preoperative values, all 
ablation-zone diameters showed significant 



reductions (P < 0.05). Three months post-surgery, 
DACT and DTCT were lager in the SMILE versus 
FS-LASIK (7.04 ± 0.65 vs. 6.50 ± 0.42, P = 0.00; 
5.57 ± 0.46 vs. 5.19 ± 0.17, P = 0.00; 
respectively), PACT, PTCT, and DCTT were 
larger in the SMILE versus FS-LASIK, but not 
significantly (6.96 ± 0.50 vs. 6.55 ± 0.53, P = 0.10; 
5.89 ± 0.64 vs. 5.50 ± 0.50, P = 0.12; 6.61 ± 0.66 
vs. 6.47 ± 0.46, P = 0.746; respectively). The 
differences between pre- and post- operative 
ablation-zone diameters were significantly lower 
after SMILE versus FS-LASIK (P < 0.05). 
Conclusions: Postoperative topographic 
ablation-zone diameters were reduced after 
SMILE and FS-LASIK in myopia. Ablation zones 
achieved via SMILE were larger than those via 
FS-LASIK. The most clinically applicable 
Pantecam mode for evaluating postoperative 
ablation zones may be DACT, with clearer 
borders and less variation.  
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Clinical observation of intrinsic feeder 
vessels and secondary choroidal 
neovascularization in choroidal osteoma 
using OCT angiography
Yi Xuan,Min Wang,Yongjin Zhang,Lei Li,Wei 
Liu,Xiaofeng Ye,Yuhe Qi 
Dept. of Ophthalmology  Eye and ENT 
Hospital of Fudan University 

Purpose: To observe and evaluate the blood flow 
and morphologic features of tumor intrinsic feeder 
vessels and secondary choroidal 
neovascularization (CNV) in choroidal osteoma 
using optical coherence tomography angiography 
(OCTA). 
Methods: Fifty-one eyes of 46 patients who were 
diagnosed with choroidal osteoma underwent full 
imaging examination, including color fundus 
photography, fluorescein angiography, 
indocyanine green angiography, spectral-domain 
OCT, and OCTA. Patients displaying active CNV 
and severe sub-retinal fluid (SRF) without 
obvious CNV received anti-vascular endothelial 
growth factor (VEGF) therapy, while the other 
patients without any complications underwent 
regular follow-ups. 
Results: OCTA showed rich feeder vessels of 
tumors with varied patterns in all eyes; and 
displayed two phenotypes of CNV (isolated and 
interlacing) in 20 eyes. Anti-VEGF treatment 
resulted in the resolution of CNV in all of the 
isolated phenotype; while anti-VEGF treatment 
led to the regression of CNV in four eyes, 
progression of CNV in one eye, and relapse of 
CNV in six eyes of the interlacing phenotype. 
Moreover, seven eyes experienced alterations in 
vessel density and the vascular structure of the 
tumor’s feeder vessels. For cases receiving 
anti-VEGF therapy due to SRF without CNV and 
others without complications, the feeder vessels 
remained almost unchanged at follow-ups. 
Conclusions: OCTA is a useful and noninvasive 
tool for detecting a tumor’s intrinsic feeder 
vessels and differentiating them from secondary 
CNV in choroidal osteoma. Tumor’s intrinsic 



feeder vessels structure could experience 
alteration and remolding after anti-VEGF 
treatment. 

INCREASED INTRARETINAL RADIAL 
REFLECTANCE (“RETINAL FLARE”) 
AS AN OPTICAL COHERANCE 
TOMOGRAPHIC BIOMARKER FOR 
THE DIAGNOSIS OF RETINAL 
ANGIOMATOUS PROLIFERATION 

Aydin Rukiye1,Tezel Tongalp H1 
1.Edward Harkness Eye Institute  Department 
of Ophthalmology  Columbia University 
College of Physicians and Surgeons  New 
York  NY  USA 
2. Department of Ophthalmology 
3. Columbia University College of Physicians 
and Surgeons4. New York5. NY6. USA 

PURPOSE: To define and characterize 
intraretinal reflectance changes in OCT scans 
associated with intraretinal neovascularization 
(IRNV) secondary to retinal angiomatous 
proliferation (RAP). 
METHODS:  Radial intraretinal reflectance 
alterations in central foveal SD-OCT scans of 16 
eyes with IRNV secondary to RAP were analyzed 
with an image analysis software. Changes in 
standardized reflectance was quantified and 
expressed as a ratio of the reflectance at adjacent 
corresponding layers. Similar spatial reflectance 
calculations were done for a cohort patient with 
non-RAP choroidal neovascularization. 
Correlation between the spatial distribution of 
reflectance changes and the OCTA-mapped 
topography of IRNV were sought by overlying 
OCTA and OCT scans. 
RESULTS: A track of increased radial 
hyperreflective band was extending from the 
inner retina to fibrovascular PED in 13/16 (81.3%) 
eyes (F/M:12/4; age:80.7 ± 8.5) with RAP vs 
16/16 eyes of patients (F/M:10/6; age:78.8 ± 10.6) 
with non-RAP choroidal neovascularization 
(p=0.003).  Along the tract of this radial 
hyperreflective band, standardized OCT 
reflectance increased 1.34 ± 0.13 x compared to 
adjacent retinal layers (p<0.001). The reflectance 
values stayed the same (0.99 ± 0.01 x) at 

corresponding anatomical locations in non-RAP 
patients.  There was a high spatial correlation 
with the track of IRNV and increased reflectance 
on OCTA (p=0.08). 
CONCLUSION: IRNV in RAP manifest itself with 
an increased radial reflectance throughout the 
tract of new vessels in the retina. This ‘retinal flare’
sign is possibly due to plasma leak from the IRNV. 
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Short-Term Deposition of PM2.5 Particles 
on Contact Lens Surfaces:  Effect on 
Oxygen Permeability and Refractive Index 
li juan 
Xi'an NO.4 Hospital

1.
2.



10
2008-2018

1.
2.

30
1988-2018

1.
2.



Amyloid beta deposition could cause corneal 
epithelial cell degeneration associated with 
increasing apoptosis in APPswePS1 
transgenic mice
li Juan 
Xi'an NO.4 Hospital  

Objective: To investigate the expression of 
amyloid precursor protein (APP) and amyloid 
beta (A�) in cornea and further explore the 
pathological and ultrastructural changes in 

corneal epithelium in APPswePS1 transgenic 
mice.
Methods: 12 wild type mice were grouped into 
control group and 12 TgAPPswePS1 mice at 
8months old were grouped into the young 
experiment group (Tg 8M group), and another 12 
transgenic mice at least 15 months old were 
selected into the aged experiment group (Tg-15M 
group). The pathological degeneration, 
ultrastructural changes, and the expression of 
APP, A� deposition, and the TUNEL reaction in 
corneal epithelial cells were observed, all the 
results were quantity and analyzed.  
Results: In transgenic mice, The H&E-stained 
cornea sections demonstrated histopathological 
changes in corneal epithelial cells with irregular 
arrangement and the number of cell layers 
decreased, while normal structure observed in 
controls. In Tg-15M group, the corneal epithelial 
cell displaced a significant number of intracellular 
vacuoles with 1-2 cell layers left. Transmission 
electron microscopy (TEM) further confirmed the 
dramatic degeneration in corneal epithelium, the 
microvilli suffered degenerative changes and 
found with typical fingerpoint-like morphology in 
controls, however microspike-like in Tg-15M 
group, and the number of microvilli decreased 
greatly. An APP-positive immunoreaction was 
detected with a diffuse pattern in the corneal 
epithelial cells layer, about 3.122±0.596 and 
7.372±0.936 fold changes in Tg-8M and Tg-15M 
group, respectively, as compared with controls. 
On corneal flatmount, A� deposition was found a 
diffuse pattern in the cytoplasm by fluorescence 
staining in TgAPPswePS1 with significantly 
increasing by compared with the controls, but no 
plaque was found. The apoptosis of TUNEL cells 
were observed in TgAPPswePS1 mice and 
increased 16.329±3.542 fold changes in Tg-15M 
group as compared with controls.  
Conclusion: The APP expression and A�
deposition might cause cornea epithelial cells 
degeneration in TgAPPswePS1 mice, associated 
with apoptosis in basal lamina cells.  

TgAPPswePS1



THE PROTEINS OF MITOCHONDRIAL 
DYSFUNCTION AND INTEGRIN 
SIGNALING CHANGE IN THE RAT 
RETINA FOLLOWING 
CEREBROSPINAL FLUID PRESSURE 
REDUCTION 
Yan Fancheng1,Yu Fudong2,Yiyi 
Gong3,4,Zhang Lan5,Wu Shen1,Zhang 
Jingxue1,Deng Haiteng4,Wang Ningli1 
1.Beijing Institute of Ophthalmology  Beijing 
Tongren Eye Center  Beijing Tongren 
Hospital  Capital Medical University
Beijing Ophthalmology & Visual Sciences Key 
Laboratory 
2.Key Laboratory of Reproduction Regulation 
of NPFPC (SIPPR  IRD  Fudan University) 
3.Central Research Laboratory  Peking Union 
Medical College Hospital  Chinese Academy 
of Medical Sciences and Peking Union Medical 
College 
4.MOE Key Laboratory of Bioinformatics
School of Life Sciences  Tsinghua University 
5.Beijing Tongren Eye Center  Beijing 
Tongren Hospital  Capital Medical University
Beijing Ophthalmology & Visual Sciences Key 
Laboratory

Purpose: To examine the influence of 
cerebrospinal fluid pressure(CSFP) reduction on 
mitochondrial dysfunction and integrin signaling 
pathway. 
Methods: The experimental study included 5 rats 
which underwent cerebrospinal fluid pressure 
reduction for 6 hours and 5 rats in a control group. 
24 hours after baseline, the animals were killed 
and the proteins expression profile of retinas were 
detected by Tandem Mass Tag(TMT) and Liquid 
Chromatography-tandem Mass 
Spectrometry(LC-MS/MS) technology. Ingenuity 
Pathway Analysis(IPA) was used to analyze the 
function and signal pathways of the differential 



expressed proteins. 
Results: 28 differentially expressed proteins were 
detected in mitochondrial dysfunction. 6 cases 
were up-regulated and 22 cases were 
down-regulated. There were 5 cases and 12 
cases of protein, with up-regulated expression 
more than 1.5 times and down-regulated more 
than 50%, respectively. 27 differentially 
expressed proteins were detected in integrin 
signaling pathway. 18 cases were up-regulated 
and 9 cases were down-regulated. There were 6 
cases and 3 cases of protein, with up-regulated 
expression more than 1.5 times and 
down-regulated more than 50%, respectively. 
Conclusions: Experimental models with an 
acute CSFP showed different protein expression 
profile changes in the pathway of mitochondrial 
dysfunction and integrin signaling pathway. It 
supports the hypothesis that an experimental 
model with an acute reduction in CSFP may 
undergo specific pathophysiology in the process 
of retina damage. It also may present that the 
pathogeny of the glaucoma patients who have 
elevated pressure along the optic nerve due to 
the intracranial pressure reduction has close 
correlation with the two signaling pathways.

SHORT-TERM OBSERVATION OF 
RETINA BLOOD FILLING CHANGES IN 
RAT RETINA ISCHEMIA-REPERFUSION 
MODEL ESTABLISHED WITH A NOVEL 
OPERATIVE APPROACH AND 
PROCEDURE
Yan Fancheng1,Zhang Lan2,Gao 
Meng2,Zhang Jingxue1,Wu Shen1,Liu 
Kegao2,Li Shuning2,Wang Ningli1 
1.Beijing Institute of Ophthalmology  Beijing 
Tongren Eye Center  Beijing Tongren 
Hospital  Capital Medical University
Beijing Ophthalmology & Visual Sciences Key 
Laboratory 
2.Beijing Tongren Eye Center  Beijing 
Tongren Hospital  Capital Medical University
Beijing Ophthalmology & Visual Sciences Key 
Laboratory 



Cytochrome P450 Oxidase 2J Inhibition 
Augments the Protective Effects of Omega-3 
Long-Chain Polyunsaturated Fatty Acids on 
Pathological Ocular Angiogenesis 
Gong Yan1,2,Fu Zhongjie2,Edin 
Matthew3,Zhang Nannan1,Gao Yuke1,Wu 
Shengyu1,Zhu Xiaolu1,Chen Jing2,Zeldin 
Darryl3,Smith Lois2 
1.Zhongnan Hospital  Wuhan University 
2.Boston Children’s Hospital  Harvard 
Medical School 
3.National Institute of Environmental Health 
Sciences  National Institutes of Health

Objective: Pathological ocular 
neovascularization is a major cause of blindness. 
Increased dietary intake of �-3 long-chain 
polyunsaturated fatty acids (LCPUFAs) reduces 
retinal and choroidal neovascularization, but �-3
LCPUFA metabolites of a major metabolizing 
pathway, cytochrome P450 oxidase (CYP) 2J, 
promote ocular pathological angiogenesis. We 
hypothesized that inhibition of CYP2J activity will 
augment the protective effects of �-3 LCPUFAs 
on neovascular eye diseases. 
Materials and Methods: The mouse models of 
oxygen-induced retinopathy (OIR) and 
laser-induced choroidal neovascularization (CNV) 
were used to investigate pathological 
angiogenesis in the retina and choroid in vivo 
respectively. The plasma levels of �-3 LCPUFA 
metabolites of CYP2J were determined by liquid 
chromatography and tandem mass spectroscopy. 
Mouse aortic ring and choroidal explant sprouting 
assays were used to investigate the effects of 
CYP2J inhibition and �-3 LCPUFA derived 
CYP2J metabolic products on angiogenesis ex
vivo. The anti-angiogenic role of flunarizine and 
regulation of endothelial cell behaviors were 
evaluated in human endothelial cell tubule 
formation and migration assays in vitro.
Result: Inhibition of CYP2J activity by flunarizine 
augmented the protective effects of �-3
LCPUFAs on retinal and choroidal 
neovascularization by 30% and 20% respectively. 
In CYP2J2 over-expressing mice fed a �-3 
LCPUFA diet, flunarizine suppressed retinal and 
choroidal neovascularization by 36% and 39% 
and reduced the plasma levels of CYP2J2 
products. Soluble epoxide hydrolase inhibition, 
which blocks breakdown and inactivation of 

CYP2J �-3 LCPUFA-derived active metabolites, 
increased OIR and CNV in vivo. Exposure to 
selected �-3 LCPUFA metabolites of CYP2J 
significantly reversed the suppression of both 
angiogenesis ex vivo and endothelial cell 
functions in vitro by the CYP2J inhibitor 
flunarizine. 
Conclusion: Inhibition of CYP2J activity 
augments the protective effects of �-3 LCPUFAs 
on pathological ocular angiogenesis. Flunarizine 
suppresses retinal pathologic neovascularization 
via CYP2J inhibition. CYP2J inhibition may be a 
viable approach for inhibition of proliferative 
retinopathy and other diseases with pathological 
angiogenesis. 
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Investigating the optimized parameters on 
RGP contact lens by argon plasma 
treatment for applications in antifouling and 
biocompatibility 
Lin Wen-Pin1,Wang Tsung-Jen2,3,Wang 
Meng-Jiy1 
1.Department of Chemical Engineering
National Taiwan University of Science and 
Technology Taipei  Taiwan 
2.Department of Ophthalmology  Taipei 
Medical University Hospital  Taipei  Taiwan 
3.Department of Ophthalmology  College of 
Medicine  Taipei Medical University Taipei
Taiwan

Objective: The surface of RGP contact lens is 
generally hydrophobic so tear cannot spread 
completely over the surface of lens during blinks, 
resulting discomfort. Low temperature plasma is 
one of the most commonly applied methods to 
increase the surface hydrophilicity of lens. 
However, plasma treated lens suffer usually from 
the aging effects that the hydrophobicity of 
materials recovered within certain period of time 
[3]. Plasma treatments can be used to modify the 
surface properties of polymers and improve their 
performance in various applications without 
affecting the bulk properties. Polymer surfaces 

exposed to oxygen or nitrogen plasmas become 
more hydrophilic due to the formation of high 
energy surface groups in reactions between the 
native surface groups of the polymer and the 
reactive plasma species. In biomedical 
applications, plasma hydrophilization can improve 
the biocompatibility of polymers as well as affect 
the attachment density of cells and the adsorption 
of proteins. This study investigated the optimized 
parameters to improve the wettability of RGP 
contact lens via argon plasma treatment, 
including optimized power, exposure time, flow 
rate, and pressure. Methods: The wettability of 
the contact lenses was evaluated by water 
contact angle measurement (WCA) at room 
temperature (25°C) and humidity (65%) by using 
a goniometer (Sindatek model 100 SB). The 
surface composition of pristine and 
plasma-treated samples were characterized at 
the attenuated reflection Fourier transform 
infrared spectroscopy (ATR-FTIR, Bio-Rad 
FTS-3500) in the wavenumber 600�4000 cm-1.
The chemical composition of the pristine and 
plasma-treated samples were determined by 
electron spectroscopy for chemical analysis 
(ESCA). Contact lenses before and after plasma 
treatment were assessed polarographically for 
oxygen transport based on ISO 18369-4. In 
addition, the protein adsorption on RGP contact 
lens was investigated by bicinchoninic acid assay 
using lysozyme and bovine serum albumin (BSA) 
as model portein. Moreover, the cytotoxicity and 
cell viability of the plasma treated RGP contact 
lens were evaluated by cultivation of L929 
fibroblasts and through lactic dehydrogenase 
(LDH) assays. Results and Discussion: The 
average wetting angle on RGP contact lens 
surface with optimized argon plasma parameters 
was 38.01° ± 1.91°. FTIR analyses confirmed that 
there was no significant difference on the surface 
of RGP contact lens before and after argon 
plasma treatment. However for XPS analysis, O 
1s increased 33% and N 1s increased 99% 
because of the reaction between free radicals 
generated by plasma treatment and the oxygen 
and nitrogen in air. Since Si-CH3 (silicone) is 
hydrophobic and Si-O (silicate) is hydrophilic, 
therefore Si-CH3 decreased from 35.72% to 16.37% 
and Si-O increased from 1.16% to 40.02 % after 
plasma treatment. There was no significant 
difference of lens DK/t before and after plasma 
treatment. Plasma treated RGP contact lens 
revealed significant reduction of adsorbed 



lysozyme but not BSA maybe due to different 
surface charge. The difference of the cell viability 
before and after plasma is not significant. 
Conclusions: Based on this study, the optimized 
parameters of argon plasma treatment on the 
surface of RGP contact lens were 80 W, 120 s, 10 
sccm, and 100 mTorr. 

National-wide investigation into knowledge, 
attitude, and practice (KAP) regarding 
visual quality among ophthalmologists: an 
app-based cross-sectional study 
Xu Zequan 
Shanghai Jiao Tong University Affiliated Sixth 
People's Hospital 
Purpose: To investigate the knowledge, attitude, 
and practice (KAP) regarding visual quality 
among Chinese ophthalmologists. 
Methods: A cross-sectional study was performed 
using a specifically designed Knowledge, 
Attitudes and Practices (KAP) questionnaire via 
the media platform, Visionly.
Results: The study sample included 798 
ophthalmologists. Of these, 54.4% of the subjects 
were very much concerned about the concept of 
visual quality, and the subjects who have 
experience in refractive surgery were significantly 
more concerned about visual quality (p<0.001). 
More than half of the patients understood the 
concept of visual quality fairly (32%) or 
moderately (29.4%) well. Having no visual 
symptoms, such as glare and halo, was the most 
important goal (46.2%) to obtain satisfactory 
visual quality for patients, and satisfactory visual 
quality was considered the most important factor 
for a successful refractive surgery (70.1%). 
Almost three quarters of the subjects agreed 
“very much” (586, 73.4%) that "satisfactory visual 
quality" is important for successful refractive 
surgery, and those who already had surgery 
experiences (p= 0.03) and introduced the visual 
quality to the patients (p<0.001) were more 
agreeable about this viewpoint. Almost two-thirds 
of the subjects agreed “very much” (65.3%) that 
successful refractive surgery could always bring 
satisfactory visual quality. Most of the subjects 
(88%) would always introduce the concept of 
visual quality to patients. Those who introduced 
the concept had a higher job rank (p=0.043) and 
performed more surgeries per week (p=0.01) than 

those who did not. Meanwhile, for those who did 
not introduce the concept of visual quality, their 
patients complained more about visual 
quality-related issues (p=0.012). 
Conclusions: Visual quality was the top priority 
for a successful refractive surgery, and the most 
important factor influencing postoperative visual 
quality is the absence of visual symptoms, such 
as halo or glare. Ophthalmologists were optimistic 
that successful refractive surgery could always 
provide satisfactory visual quality, and senior 
doctors with more refractive surgery experience 
were more likely to take the initiative to introduce 
the concept of visual quality, which could be a 
good strategy to minimize the suffering due to 
related patient complaints 

Factors affects orthokeratology lens 
decentration: what the quantitative method 
finds out
Xu qiong 
Peking University People's Hospital  

A new method for improving the accuracy of 
quantifying orthokeratology lens decentration 
and corneal elevation asymmetry vector sum 
PURPOSE: To analyze the correlation 
beween pretreatment corneal parameters with 
the magnitude and direction of orthokeratology 
lens decentration.  
METHODS: A retrospective study was conducted 
in 72 eyes (36 right eyes and 36 left eyes)in 36 
myopia patients, fitted with four-curve reverse 
geometry ortho-k contact lenses. Various 
pretreatment corneal parameters were analyzed 
by corneal topography, including 
Zernike polynomials of corneal anterior 
elevation,the three dimensional vector sum 
of anterior elevation variation of alignment curve 
area, flat curvatures, corneal astigmatism,corneal 
eccentricity (E-value) of different districts, 
horizontal visible iris diameter(HVID),lens 
diameter, spherical diopter, astigmatism dioptor 
and direction. A quantified  method was defined 
to analyze the magnitude and direction of lens 
decentration after 1 week, 1 month and 3 months. 
The relationship between these parameters and 
lens decentration was analyzed.  
RESULTS: Baseline refractive sphere and 
cylinder for the 36 tested eyes were �2.85 ± 0.84 



D (range, �4.00 to �1.00 D) and �0.44 ± 0.37 D 
(range, �1.50 to 0 D)for the right eye, �2.77 ± 
0.84 D (range, �4.00 to �1.25 D) and �0.47 ± 
0.42 D (range, �1.50 to 0 D), respectively.  If we 
use the corneal vertex as the reference point, the 
mean magnitude of lens decentration was 2.50± 
0.38mm (0.94 to 3.41mm) after 1 week 2.66 ± 
0.31 mm (2.10 to 3.90 mm) after 1 month, 2.76 ± 
0.39 mm (2.37 to 4.52mm) after 3 month for the 
right eye. For the left eye it was 2.54 ± 0.38 mm 
(1.02 to 3.13mm), 2.47 ± 0.55mm (0.2 to 3.23 
mm), 2.54 ± 0.40 mm (1.60 to 3.32mm) . While if 
the puipl center is considered to be the reference 
point the mean magnitude of lens decentration 
was 0.66± 0.27 mm (0.09 to 1.32mm), 0.84± 
0.27mm (0.29 to 1.53mm), 0.78±0.25mm (0.28 to 
1.24mm)for the right eye. For the left eye it was 
0.76± 0.29mm (0.20 to 1.39mm), 0.78 ± 0.38mm 
(0.05 to 1.77mm), 0.79 ± 0.42mm (0.17 to 
1.71mm).For overall displacement, 
inferotemporal decentration was the most 
common. There is no significant correlation 
between the direction of lens decentration and 
the mean angle of anterior elevation asymmetry 
vector or astigmatism angle( P >0.05).  By further 
analysis, the magnitude of flat curvatures, corneal 
astigmatism,corneal eccentricity (E-value) of 
different districts, horizontal visible iris 
diameter(HVID),lens diameter, spherical diopter, 
astigmatism dioptor and Zernike terms did not 
significantly affect lens decentration magnitude, 
either( P >0.05).   
CONCLUSIONS: Lens decentration is a common 
phenomenon in ortho-k that mostly happens 
toward the inferotemporal quadrant of the cornea. 
The magnitude and direction of lens decentration 
has nothing to do with the Zernike terms, the 
vector sum of the corneal anterior elevation or 
other original corneal parameters. Eyelid tension 
and other parameters exclusive the eyeball may 
play the leading role. 

Toric Orthokeratology Effectiveness on 
Correcting Astigmatism: A Narrative 
Literature Review 
Chew Shih Kae,Joaquín Vidal López 
SAERA (School of Advanced Education
Research and Accreditation)  

Objective: To determine the effectiveness of toric 

orthokeratology (Ortho-k) in reducing moderate to 
high corneal astigmatism 
Background: The author has been fitting 
spherical Ortho-K to patients and would like to 
explore toric options for moderate to high corneal 
astigmatism. Astigmatism commonly appears 
together with ametropia. Spherical Ortho-K has 
diopter limit (D) for astigmatism correction 
Methods:  Numerous research studies and case 
reports about toric Ortho-K have been sourced 
and filtered from literature search on scientific 
databases (PubMed, Wiley Online Library, 
ScienceDirect) and online journal website Contact
Lens & Anterior Eye and Eye & Contact Lens.
Papers were included if they specifically focused 
on orthokeratology for myopia and astigmatism. 
Papers had to have a particular focus upon “toric 
orthokeratology” in order to be included within this 
literature review. The papers between 2007 to 
2017 were considered for this review. PubMed 
produced 17 results with “toric AND 
orthokeratology” search, Wiley produced 31 
results and ScienceDirect produced 55 results. 
Contact Lens & Anterior Eye journal produced 55 
results while Eye & Contact Lens journal 
produced 73 results. Seventeen results 
describing toric orthokeratology were included in 
this review. 
Discussion: Spherical Ortho-K lenses is effective 
against low central corneal astigmatism, less than 
1.50D with-the-rule astigmatism. Toric 
periphery/alignment zone Ortho-K can improve 
lens centration for astigmatic correction. 
Combination of toric reverse zone and toric 
alignment zone (full toric/dual toric/real toric) is 
more effective for medium to high astigmatism. 
Type of toric is not specifically mentioned. How 
toric periphery can reduce more astigmatism and 
also how full toric can reduce more astigmatism in 
moderate to high cases is not elaborated.
Conclusion: Toric Ortho-K is effective for lens 
centration and for correcting medium to high 
astigmatism. More published studies and 
statistical analysis are required to investigate the 
effectiveness of toric orthokeratology for medium 
to high astigmatism. Comparison of different type 
of Toric Orthokeratology design must be included 
for future research, as the published studies 
reviewed are mainly toric periphery, and full toric 
only appeared in case reports and 
editorials/anectodal. 



Does prolonged rigid contact lens wear lead 
to acquired blepharoptosis? 
Yang Bi1,Liu Longqian1,Cho Pauline1,2 
1.West China Hospital  Sichuan University 
2.School of Optometry  The Hong Kong 
Polytechnic University 

Purpose. To investigate the association between 
acquired blepharoptosis and rigid contact lens 
wear. 
Method. A total of 60 rigid contact lens wearers 
— 30 rigid gas permeable (RGP) and 30 
orthokeratology (ortho-k), and 30 age matched (to 
ortho-k group) spectacle wearers (control) were 
recruited. The age of subjects ranged from 15 to 
40 years. Subjects had been wearing RGP and 
ortho-k lenses for at least two years. The margin 
reflex distance (MRD), palpebral fissure height 
(PFH) were measured both subjectively and 
objectively. The levator function was measured 
subjectively. For RGP subjects, measurements 
were made with the lens on eye and off. 
Measurements from the right eyes or left eyes (if 
the subject only wore rigid lens in the left eye) 
were analyzed and compared among groups and 
between two different lens removal techniques: 
using a suction holder or by finger-lid 
manipulation. 
Results. Differences between subjective and 
objective measurements were either not 
statistically or clinically significant. No significant 
differences in subjective MRD and PFH, and 
levator function were found between different lens 
removal techniques in the RGP and ortho-k 
groups (p > 0.05). Without lens on eye, subjective 
MRD, PFH, and levator function were not 
significantly different between the rigid lens 
wearers (RGP and ortho-k) and the spectacle 
wearers (p > 0.05). For the RGP group, subjective 
MRD, PFH, and levator function were significantly 
larger after lens removal (p < 0.05). The 
differences between subjective MRD, PFH, 
levator function with lens on eye and that without 
lens were 0.28 ± 0.62 mm, 0.52 ± 0.87 mm, and 
0.45 ± 0.69 mm respectively, which may not be 
clinically significant. 
Conclusion. Prolonged rigid contact lens wear 
did not lead to acquired blepharoptosis. The 
relatively lower PFH and levator function with 
RGP on eye is likely to be due to eyelid reaction 
to the presence of RGP lenses on the eye. 

Higher Response Variance in Sensory 
Dominant Eye 
Wu Haoran1,2,Zhang Bin3,Li 
Xiaoning1,2,Yang Zhikuan1,2 
1.Aier School of Ophthalmology  Central 
South University 
2.Aier Institute of Optometry and Vision Scien
ce 
3.Nova Southeastern University 

Purpose: Sensory dominance occurs when there 
is perceptual dominance of one eye over the 
other, which can impair binocular functions that 
depend on both excitatory and inhibitory 
mechanisms. Subjects with amblyopia usually 
expressed extreme sensory eye dominance, 
information from the amblyopic eye (commonly 
non-dominated eye) is regularly suppressed, 
which showed larger response variability and 
louder random internal noise. In normal subjects, 
however, most individuals also exhibited strong 
sensory eye dominance, but we still had no idea 
about the difference of random noise and 
distribution in response variance in normal group. 
So we use a new interocular suppression 
psychophysical technique to determine the 
sensory ocular dominance, unlike our former 
studies’ purpose of picking out the dominant eye, 
we currently focused on the distribution of 
response time and signal-noise-ratio, to see the 
difference of random noise and distribution in 
response consistency between the sensory 
dominant eye and the non-dominant eye in 
ordinary people. Methods: Ocular 
dominance was evaluated with continuous flash 
technique. The tested eye viewed a Gabor patch 
signal with increasing contrast, starting from 0%, 
and the other eye viewed a Mondrian noise with 
decreasing contrast, starting from 100%, at 1% 
per 100ms. The time needed for the subject to 
detect the Gabor patch in the noise was recorded 
(Tbreak) for the tested eye, coefficient of 
variation(CV) of Tbreak was also calculated as 
subjects’ response variance. The log ratio of 
Mondrian to Gabor’s contrasts(SNR) at the 
moment of detection was computed. Each eye 
was tested for 50 times. T-test was used to 
compare SNR values collected for each eye. A p 
value<0.05 was regarded as having unbalanced 
eyes, the eye with lower SNR was dominant eye. 
112 subjects with two balanced eyes and 174 
subjects with two unbalanced eyes were included. 



Exp-Gauss model was used to fit distribution of 
SNR for each subject. Results: The mean 
Tbreak in balance group was 5.98±1.56s, which 
was significantly different from Tbreak in 
unbalance group (5.12±1.71s in dominant eyes 
and 6.83±1.65s in non-dominant eyes 
respectively, one-way ANOVA, p<0.01). CV of 
balance group was 0.30±0.14, which was 
significantly higher than CV of non-dominant eyes 
in unbalance group (0.24±0.12,one-way ANOVA, 
p<0.01). For SNR values in unbalance group, 
when fitted by Exp-Gauss model, tau values was 
significantly higher in non-dominant eyes than 
dominant eyes paired sample T-test p<0.01 ,
but tau values in balance group showed no 
significant 
difference(p=0.67). Conclusions: Subjects in 
balance group showed consistent response 
distributions between two eyes. However, for 
subjects in unbalance group, although the 
sensory dominant eye needed shorter Tbreak 
time, the dominant eye showed higher response 
variance. 

Application of spectral domain-OCT in 
macular thickness of anisometropic 
amblyopia: A bilateral control study 
Zhao Wuxiao 
The People's Hospital of Guangxi Zhuang 
Autonomous Region 

Purpose To evaluate the characteristics of 
bilateral macular thickness in anisometropic 
amblyopia. Methods Eighty five moderate to 
severe anisometropic amblyopia (46 children and 
39 adults) and 35 age-matched resolved children 
amblyopia as control were recruited in the center 
for optometry and visual science. Medical records 
such as cycloplegic refraction, intraocular 
pressure, axial length were all collected and 
macular thickness were measured with 
spectral-domain optical coherence tomography 
(SD-OCT), and then comparison, correlation and 
regression analysis between groups were 
conducted with SPSS 13.0 software. Results
Paired sample t-tests showed that significant 
interocular differences were noted in defocus 
equivalent (DE) and axial length of the 3 groups. 
Besides, significant interocular differences in 
macular thickness of 1 mm area were both 
observed in children (95% CI: 3.26~11.83�m, 

P=0.001) and control (95% CI: 3.45~3.54�m, 
P=0.019) groups, but not in adults’ group.
Correlation and regression analysis 
demonstrated that foveal minimum thickness of 
amblyopic eye correlated with its DE in children 
group(r=-0.338, P=0.008), macular thickness of 1 
mm area of amblyopic eye correlated with its DE 
in adults’ group(r=0.447, P=0.004), and the 
regression equation were y=230.777-2.877x
(F=7.780, P=0.008), and y=236.789+2.655x
(F=9.083, P=0.005) respectively. Conclusion
Our results suggested that macular thickness of 1 
mm region in amblyopic eye was thicker than the 
fellow eye of children with persistent and resolved 
amblyopia, and it was positively correlated with 
defocus equivalent in amblyopic eye of adults 
other than children. While other factors such as 
age and axial length was not associated with 
macular thickness. 

The image magnification and fusional 
vergence in virtual reality devices 
Chen Hsinyang1,Yu Wei De 1,Lin 
Hung-Yuan2, Li Bo1,Zou Deng Song1 
1.Ningbo First Hospital 
2.Universal eye Center  Zhong-Li Branch

PURPOSE: To study a new technique for the 
virtual reality (VR) Head-mounted 
Display(HMD)-based device of vergence and 
accommodative assessment. 
METHODS: The newly developed test was used 
to measure interpupillary distance (IPD)  changes 
in 18 myopia patients (mean age, 31.5±6.4 years; 
range: 18 to 45 years). The subjects 
respective wearing contact lens (CLs) and 
spectacle-corrected inserting lens on the left- and 
right-eye, and the subjects can subjective control 
the horizontal displacement for visual target 
respective right and left eyes through the 
keyboard interface during binocular fusional 
vergence. The image magnifications can be 
changed in the VR display. Analyzed parameters 
were included spectacle-corrected distance visual 
acuity (SCDVA), spherical equivalent (SE) and 
IPD changes. 
RESULTS: The mean SE were -4.60±2.00 D in 
the right eyes (Ranges -1.00 D to -9.00 D), the 
image magnification adjustment between 1.015 to 
1.108 times in the left eyes. The mean IPD were 
statistically significant increase 0.51±0.50 mm (t = 



3.34, P <0.05) after the change magnification in 
left-eye. The comparison of IPD changes 
between monocular wearing CLs combined 
with modified magnification of images and 
binocular CLs-correction, with the +3 D inserting 
lens induced accommodation, showing no 
statistically significant difference (t =-1.68, 
P=0.137). 
CONCLUSIONS: The magnification changes can 
be perceived in binocular vision and this may 
affect the fusional vergence in the VR devices. 
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Is Orthokeratology effective on controlling 
myopia of school-aged Children? 
Hu Yuanyuan1,Alghamdi Ayat 2,Ruskiewicz 
Joe2
1.Affiliated Eye Hospital of Shandong 
University of Traditional Chinese Medicine 
2.Salus University

Purpose: To determine the effecti veness of 
orthokeratology (OK) on slowing myopia 
progression in school-aged children. 
Methods: PUBMED was searched from initiation 
up to 10 January 2017. We selected random 
controlled trials (RCT) and prospective cohort 
studies involving OK for slowing the progression 
of axial length of myopic children with treatment 
duration of at least 0.5 year for analysis. 
Results: Three RCTs and six prospective cohort 
studies were included in our meta-analysis. There 
were significant differences in the effects of OK 
versus control in slowing axial elongation at all 
follow-up periods, with mean difference of -0.09 
mm (95%CI, -0.12 to -0.06; P<0.01) at 6 months, 
-0.18 mm (95%CI, -0.20 to -0.15; P<0.01) at 1 
year, -0.25 mm (95%CI, -0.30 to -0.21; P<0.01) at 
2 years, and -0.29 mm (95%CI, -0.54 to -0.03; 
P=0.03) at 5 years. Myopia progression was 
reduced by approximately 23.53~89.47% (mean 

51.86%) at 6 months, 40.54~80% (mean 52.66%) 
at 1 year, 31.88~62.75% (mean 42.52%) at 2 
years, 24.62~29.79% (mean 27.20%) at 5 years 
and 32.59% at 7 years. No difference was 
obtained between Asian and Caucasian, RCTs 
and cohorts. There was no significant difference 
in dropout rate between intervention groups and 
control groups. 
Conclusion: Orthokeratology is effective on 
controlling the myopia progression for 
school-aged children. Long-term and more RCT 
studies are required to find out its continuing 
effectiveness. 
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Axial Length Measurement Failure Rates 
with the Tomey OA-2000, Lenstar LS900 
and IOLmaster in Eyes with Cataract 
Ye Qiuying,Yuan Fei 
Zhongshan Hospital  Fudan University
Shanghai 



Purpose To evaluate axial length(AL) 
measurement failure rates with the Tomey 
OA-2000, Lenstar LS900(version 1.1) and 
IOLmaster(version 5.4) in eyes with cataract 
Methods 188 eyes of 151 patients with cataract 
were enrolled. AL measurement were attempted 
with the Tomey OA-2000, Lenstar LS900 and 
IOLmaster. The Bland-Altman 
limits-of-agreeement(LoA) method was used to 
access the agreement in axial length 
measurements between the 3 biometers. 
Results Al measurement were obtained in 185 
eyes(98.4%) using Tomey OA-2000, 149 eyes 
(79.5%) using Lenstar, and 151 eyes(80.3%) 
using IOLmaster 
Conclusion Tomey OA-2000,a new SSOCT 
based biometer, outperformed both Lenstar and 
IOLmaster biometers in measuring axial length of 
cataracts.
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Gene Expression Profile Analysis Identifies 
Potential Biomarkers for Pathogenesis of 
Uveal Melanoma
Nie Cong,Quan Yadan,Tang Zhixin,Chen 
Ying,Ma Huan,Lu Rong 
Zhongshan Ophthalmic Center  

Purpose: To find out potential key biomarkers 
and pathways in uveal melanoma(UVM) via 
bioinformatics strategies. 
Methods: The gene expression microarray 
dataset, GSE44295, was downloaded from Gene 
Expression Omnibus(GEO) database. Raw data 
normalization and differentially expressed genes 
(DEGs) identification were performed using R 
software. Subsequently, clustering analysis was 
performed with FunRich software, Principal 
Component Analysis(PCA) was done with 
EasyChart software. Protein protein interaction 
network, protein-biological process network and 
protein-pathway network were analyzed with 
String database and Cytoscape software for hub 
gene selection. Expression of hub genes in 
different stages of UVM were detected using 
UALCAN database. Survival analysis was done 
with GEPIA database. The original data in 



UALCAN and GEPIA came from The Cancer 
Genome Atlas(TCGA) database. 
Results: 752 differentially regulated genes were 
obtained including 258 up-regulated genes and 
494 down-regulated genes. 19 genes which 
contribute to important pathways and biological 
processes were selected to be hub genes via 
analysis by STRING database and Cytoscape 
software. Then by searching in UALCAN 
database, 8 genes among the 19 were found 
differently expressed between different stages of 
UVM. Moreover, they were found to influence the 
prognosis of UVM through analysis via GEPIA 
database. Therefore, those 8 key genes were 
assumed to primarily contribute to pathogenesis 
and progress of UVM. Meanwhile, 3 types of 
pathways which may play key roles in the
pathogenesis of UVM were selected out through 
analysis with Cytoscape software. 
Conclusions: Gene expression profile analysis 
offered new insights into the molecular 
mechanisms in pathogenesis and progress of 
UVM. And a series of key genes and pathways 
were identified to be the potential targets for UVM 
treatment. 
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Custom-tailed Myopia Management Design  
 Maria Liu 

Assistant professor of UC Berkeley, School of 
Optometry 

The presentation will briefly overview 
evidence-based myopia management options, 
the proposed mechanisms, considerations for 
treatment selection, and their relative limitations; 
followed by some case studies illustrating how to 



scientifically design customized treatment 
regimen based on each individual’s profile.   
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How to combat and victory over MYOPIA 
in 2018 
2018 MYOPIA”
Oliver Woo 
University of New South Wales 

	 We will discuss the available options in 
myopia management globally and also in 
China. 

	 What do we need to pay more attention 
and also extra things need to do? 

	 What is the most effective way to manage 
myopia? 

	 We need to start to manage myopia in the 
early stage. Never too early! 

	 Blindness from refractive error is 
preventable 

	 It’s our mission to combat the myopia and 
also victory over it as well 

Advanced OrthoK Fitting:  How Toric and 
High Minus OrthoK Work. 
Bruce T. Williams 
International Academy of Orthokeratology & 
Myopia Control 

An overview of how to use OrthoK fitting 
techniques to reduce higher amounts of 
astigmatism and myopia.  We will discuss some 
of the procedures and lens designs that will make 
fitting these patients a regular part of your OrthoK 
practice.  We will also discuss current 
commercially available lenses to 
computer-assisted designs to what is coming in 
the future.    

Current Research on Myopia Control 
Jie Shen  
Western University of Health Sciences, College 
of Optometry 

A large number of myopia control studies have 
been conducted in recent years which include 
randomized controlled trials (RCT). RCT are 
considered the gold standard to test the efficacy 
or effectiveness of a particular medical 
intervention. This work briefly summarizes the 
results of recently conducted myopia control 
RCTs, which includes trials with optical 
interventions, pharmacologic agents, and outdoor 
activities. 

Ortho-k for astigmatism 
Jaime Paune, DOO, MOVS, PhD, FIAO 
Centro Medico Teknon 

Eye astigmatism are mainly related to corneal 
toricity, thus a technique like orthokeratology may 
deal with most of the cases, correcting the 
refractive error to close to zero. 
This may be achieved using just toric peripheral 
and reverse curves, to obtain a fluid seal all 
around. Nevertheless, in this case, we shown in a 
recent study that only a 85% of corneal cylinder 
will be corrected on same corneal axis leading 
remaining refractive errors. In that sense to 
correct cases were total astigmatism are higher or 
lower than corneal a bitoric ortho-k lens design 
will be necessary. Being BOZR toric and 



designed to correct all the amount of refractive 
cylinder. 
One of the challenges is lens stabilization. For 
this is basic to understand the principle to correct 
a toric cornea and understand the different types 
of corneal geometries that may occurs. Some of 
them have a higher toricity on periphery than 
apical zone and others are opposite. In these late 
cases stabilization is very complex because the 
lenses are extremely influenced by the peripheral 
landing zones. In these cases, some alternative 
strategies should be utilized 
In this presentation we will know the designs that 
are available and how is possible to customize 
the fit. 

Principals Of Myopia Control 
Herzberg Cary  

It is a fact that myopia and its progression with all 
the implied negative effects on the human visual 
system is a threat today and to our future 
generations. Current projections put the degree of 
myopia at somewhere near fifty percent incidence 
and high myopia(>5D) at 20% of those by the 
year 2050. With this increase in prevalence of 
myopia additional risks pose themselves such as 
retinal detachments, glaucoma, myopic macular 
degeneration(MMD) and cataracts particularly in 
an effected individuals fifth  and sixth decade of 
life. Indeed myopia can well be described as an 
aging disease. If we were discussing a disease 
process like Ebola or even the common Flu that 
would adversely affect our world population with 
such a scope and penetration there would be an 
outcry heard around the world seeking an 
immediate remedy. To label than this refractive 
condition gone rogue as a healthcare crisis is 
fitting and appropriate. The presentation presents 
modern research and the presenters personal 
experiences dealing with this issue as it impacts 
the adolescent population worldwide.  The 
principal components available to a modern 
myopia practice are laid out and evaluated 
towards possible applications to best answer the 
concerns of today until future research reveals a 
more effective answer such as genetic 
engineering. 

Ortho-k Designs for Myopia Control 

Marino Formenti  
President of the European Academy of 
Orthokeratology 

Studies show that orthokeratology can slow 
myopia progression in school-aged children in a 
percentage of 45%. All lenses used for the 
studies had the same characteristics with a 
standard optic zone of 6mm, a reverse geometry 
design and a standard Jessen factor. Specific 
designs for myopia control can improve the 
success rate in those areas where 
orthokeratology has shown some weakness as in 
Low myopia and in cases of small pupil size. An 
ortho-k design for daytime orthokeratology in high 
myopia will be discussed. 



Saline solution vs. Artificial tear drops in 
orthok 
Gonzalo Carracedo 
Complutense University of Madrid 

Orthokeratology is a treatment based on fitting 
custom gas permeable lenses on overnight basis 
with the aim to modify the corneal profile and to 
correct the patient’s refractive error during the day 
without contact lenses or spectacles. the most 
accepted one is based on positive hydraulic 
pressure in the corneal center, but this pressure 
depends mainly of the liquid viscosity and the 
height of the liquid above the back surface of the 
lens. The majority of practitioners recommend 
their patients to insert the orthokeratology lens in 
the eye with a drop of artificial tear or saline 
solution (0.9% NaCl solution) into the lens bowl. 
But there is no consensus about which is the best 
solution. Some of them prefer to use a dense 
artificial tear but other ones prefer to fill the lens 
with non-dense saline solution. Some authors 
even suggest using viscous agents in those 
cases with mild decentration to increase the 
hydrostatic pressure. But none of this clinical 
practice data has scientific evidence. The 
objective of this lecture  is to present a 
comparison, in terms of efficacy and safety, the 
differences between the use of saline solution 
and a dense artificial tear to fill the lens during the 
first month of orthokeratology wear, evaluating 
subjective comfort, visual quality, corneal 
topography and corneal integrity changes. 



:021-52662368
:realexpo@sh163.net

:www.cooc.org.cn     
:International_COOC


