. 452 - th A St IR B e 75 2025 4E 5 A48 43 #5245 5 Chin J Exp Ophthalmol ,May 2025, Vol. 43 ,No. 5

I RS -

T LB A A=) J1 52 5 Schlemm & A1/ GE
JE S WA R MEBTE 5T

wmAA FR Bk EEHR
"R MBRAER, XX 430014 WER K SZWE S ZERA, 5 M 510260
BAEVE# . £ E 8], Email ;eyedrwjm@ 163. com

(HE] B# LS H AR AY %285 Schlemm & (SC) /b2 R (TM) JE 25 9 # &
o FiECRAMBIE R BT, E LA 2021 4 5—12 e T e BUIORS IRR B2 B 06 T R B g x4
# 81 il ML A AR B (SE) IR A < BE (AL) 20 AR 2 N, o A IR BE I L (SE 25 -0.5~-6.0 D, AL<
26 mm)39 i 39 R 7 I ML E A (SE<-6.0 D,AL=26 mm)42 i 42 HR . 24 A [ 3 B 1A 6 AR 20 f31) 20
MR A g fel RS PR, o 35 10 451 10 MR, g 10 f31) 10 MR o 3999 AT IR IR 647 3 o SR Corvis ST & fff i
AW 125 S8, R M Cirrus HD-OCT 5000 W€ SC A TM JE 25 o LA 4 A1 IR AR 9 00 28 S48 B SC(SC-N)
AOFHM SC(SC-T) {1 AR S ) TM (TM-N) FIFHM TM (TM-T) () 5 5 RS JE ) 22 53¢, 2R T Pearson & ¥ # 5¢ 43
B XL AR MY 22 2805 SCUTM AN A ) ) 24 AL IE IR JE (BIOP) py A e e AT 20 4. &R W
AT AR 2H 5 K I T BE B (PD) 2 (5. 4920, 28) mm, BB 55 - AR B2 L A 4 99 (5. 36:£0. 28) mm 1 fi B X 1R
42 (5. 05£0. 29) mm, f5 K JE F I 52 1] 111 22 4% (HCR ) IR 3 — o 72 435 %0 (SSD) B S AR T i 1% 2 3 490 21 0
FEXT IR AL, 22 A Gt T (3 P<0.05) o i L 4 SC-T T AR \SC-N a1 AR B I O F it e xR 4 A0 v A1
JE AL, TM-T JE B2 AR T4 B A A PR B T 2, 22 e B A it 2 L (35 P<0.05) . Sl PD 5
SC-N W AR IEAH G (r=0.26,P=0.02) . bIOP 5 PD & K LR IF Y TE AL IE I (DA) (L5 5F 42 (IR) JB A2 He i
(DA ratio) B2 A (r=-0.79,-0.81,-0.45.-0.50,3 P=0.00) , 555 — ¥ JE 5 BsJ [a) £ B5 6 5 (e ( SP-
AL) \SSI R IEAHS (r=0.45.0.46,4 P=0.00), Zig WAL H PD {EHEK, H PD BOK, SC-N i AU K ;
JE 6 BE R, AL B, T JS B2

[RgiA] mELW; MABEAY%%; Schlemm &5 /N

EeWH . RN IEERIHEESTFEIA (WX21034)

DOI:10. 3760/ cma. j. cn115989-20231230-00229

Correlation between corneal biomechanics and Schlemm canal and trabecular meshwork morphology in
myopia
Yang Dandan’ ,Yin He' Peng Yilin' ,Wang Junming’
!'EyeGood Ophthalmic Hospital, Wuhan 430014 , China ;’ Department of Ophthalmology , The Second Affiliated Hospital
of Guangzhou Medical University , Guangzhou 510260, China
Corresponding author: Wang Junming , Email ; eyedrujm@163. com

[ Abstract] Objective To evaluate the correlation between corneal biomechanical parameters and Schlemm
canal (SC) and trabecular meshwork (TM) in patients with myopia. =~ Methods Eighty-one consecutive patients
who underwent refractive surgery at Wuhan EyeGood Ophthalmology Hospital from May to December 2021 were
enrolled. Patients were divided into two groups according to spherical equivalent ( SE) and axial length ( AL),
including 39 patients with 39 eyes in low to moderate myopia group (SE:-0.5 to —=6.0 D,AL<26 mm) and 42
patients with 42 eyes in high myopia group (SE<-6.0 D,AL=26 mm). Another 20 cases (20 eyes) from the same
period of health examinations were included as a healthy control group,with 10 males and 10 females. All subjects”
right eye data were included for analysis. The corneal biomechanical parameters were measured with Corvis ST. The
morphology of the SC and TM was observed with Zeiss Cirrus HD-OCT 5000. The differences in corneal biomechanical
parameters ,nasal SC (SC-N) area,temporal SC (SC-T) area,nasal TM (TM-N) width and thickness and temporal
TM (TM-T) width were compared between the two groups. Correlations between corneal biomechanical parameters and
SC,TM and biomechanically corrected intraocular pressure ( bIOP) in myopic patients were analyzed using Pearson
linear correlation analysis. The study followed the Declaration of Helsinki, and the study protocol was reviewed and
approved by the Ethics Committee of Wuhan EyeGood Ophthalmology Hospital ( No. AGQGSS-06). All patients were

aware of the purpose and significance of this study and voluntarily signed the informed consent form. Results The
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distance between the two peaks of the cornea at highest concavity (PD) was (5.49+0. 28) mm in high myopia group,
which was higher than (5.36+0.28)mm in low to moderate myopia and (5.05+0.29) mm in healthy control group,
and the radius of curvature at highest concavity (HCR) and the stress-strain index (SSI) values in high myopia group
were lower than those in low to moderate myopia and healthy control groups, with statistically significant differences
(all P<0.05). The SC-T area and SC-N area were significantly higher and TM-T thickness was lower in high myopia
group than those in low to moderate myopia and healthy control groups (all P<0.05).PD was positively correlated
with SC-N area in myopic patients (r=0.26,P =0.02). bIOP was negatively correlated with PD, the amount of
corneal displacement at highest degree of concavity (DA) ,inverse concave radius (IR) and deformation amplitude
ratio ( DA ratio) (r=-0.79,-0.81,-0.45,-0.50;all P=0.00) and positively correlated with stiffness
parameters at applanation 1 (SP-A1) and SSI (r=0.45,0.46;all P=0.00). Conclusions PD values are

greater in myopic patients. The greater the PD,the greater the SC-N area. The greater the refractive error, the longer

- 453 .

the AL, and the thinner the TM thickness.

[ Key words] High myopia; Corneal biomechanical; Schlemm canal; Trabecular meshwork
Fund program: Wuhan Municipal Health Commission Research Fund Youth Project (WX21Q34)

DOI:10. 3760/ cma. j. cn115989-20231230-00229

T 11 W o 2, A i) o v R T AL, O B AR Ak
e Hage it IR E T AR R LR R RN 6. 69% ~
38.49%" "7 A D L E Y T LB FE T 28 0 RS
B B LA 5y 5| R A5 TR IE RAE , A I AR 1 AR
o 58 o R A I T OGRS, S BRI BE AL L
5 AR A AT 3% R 5405, P A T RO . A AR
TH iRy BE TR AR AR W ) 2 R R AE 2 Ak RT BE 2
B A G IR I 2 A 1 5L PR =22 — 5 o A0 R AR e 1 IR
BREEAE Sy 5| A S MR F8 I A AE , 1% 55 A A= W) ) o
RURRIEA — BRI R TR, 0 3 O W AR 3t 2 D
KVE M B F % HR ( primary open-angle glaucoma,
POAG) 1y 5 & A BE, {5 3L % 5 L A 0 i
Corvis ST J& — F 3 B i JF 45 fih 14 £ 52 28 ) ) = ) e
A0, FEI & A A e A B — B E R
PED L A BEIE R R AR 5 Gl T IR A B
A AR A Je R s B I 19 JE 22 8 B2 (the amount of
corneal displacement at highest degree of concavity, DA )
FIEE /N 1 f KR B I B9 Sz 1] it 38 2 42 (radius of
curvature at highest concavity, HCR)"*7' . 75 B 5% i
T A DA G RO AR R IR A Ak B S R e 3
S5 T HR A IR T w8 AR b 2 7L 3k & AR AR I B R 5
PR RIR T JF A R ORI 3 B A R B K
(IR 71 38 i, By K W B g 9 AL & Schlemm
(Schlemm canal, SC) #1 /]y 4% ® ( trabecular meshwork ,
TM) N A B 2 R [ 6 A [ AR i B Y
SC FI T™M By /NRE S A AR, |, [
AR B Z 56T SC RN T JE 25 5 # I8 A= 9 g 2 4 %
PERIEE . A WEIE B 1038 3 Lo B ] F2 R O A0 AR
SC Al T™M JE 2, L K f1 l8EAE ) g 2 R AiE, 320 A LA
SRAE , AT SR8 DA PR S A8 5 A o R o A RRALE
FHERERRR

1 #AMETE

L1 — %R

SR FHVRE W I F o8 i, RS AN 2021 4F 5—12
W2 T DA HRBE B B Jit ot T AR By I LR 81
5] 81 HE , H:rf 55 40 f] 40 HR, % 41 ] 41 HR . AR 95 55
RUBR 55 )& B ( spherical equivalent, SE ) J R 3l K &
(axial length, AL) K & 3 70 O Hp AR BE L AR 41 (SE 4
-0.5~-6.0 D,AL<26 mm) 39 {5 Fl & & it M 4H (SE<
=6.0 D,AL=26 mm)42 fi| , 44 A [5) 39 fadt e A4 A A
20 {51 20 HRAF S fel e oy Bg 2, Herpr 55 10 9] 10 R, % 10
B 10 AR o B A A ARG EAT 20 Mo 2% 2L Ie] 4 i
1 HR & Fn P Y ff i )2 BF ( central corneal thickness,
CCTH I ER LRI Z XL (F=0.11.4.57.1.17,
2.90,% P>0.05) (£ 1), AAIRUE: (1)18~45 %
(2) MR Hs <21 mmHg; (3) JoHRART-A 5 5 (4) B0 £ fi
GemE 2= A E L R b B A A 3 L A
BRI B8 3 DA LA b HEBR bR (1) A IR AR 2%
SR 72 T B A T AR 280 8 N B T O IR K
SRR (2) BB RE R L HUIR IR 2 RE T OE L A B R
PRSI 5 LA B U O O L Lo Pk o AR BIF 5 SO O 2R
FHEF) W I 2 2 R IR = B 48 B & A
S AR E (S5 - AGQGSS-06) o Fir A1 [ 4 2 I g
AT H R X, AR F A R E .
1.2 F¥:
1.2.1 IRBHGA  HHA T IR 255 5000 R AERT
TERR A A R KT BB A A A IR B A A5
Pentacam ( £ [F Oculus /A &] ) & CCT; i ] I0LMaster
500 ( fE [E Carl Zeiss 23] ) il & AL,
1.2.2 MEAY S #k A& N Corvis ST ((f#



. 454 - B S IR B AR

2025 4F 5 HE5 43 355 5] Chin ] Exp Ophthalmol ,May 2025, Vol. 43 ,No. 5

F1 BRA-RABRRBPEELERILER

Table 1 Comparison of general information and ocular examination

results among different groups

BRI 1R 2238 A S
15% , O H1E
1.3 Gitsairik

13 w0 BERRC S R R HH SPSS 18.0 it
) D) e Gl OB g £ 5 A B R

it B ok R 41 20 25.3x3.9  10/10  -0.200.11  23.3x0.51  15.8+2.9  543.0£25.2 Kolmogorov-Smirnoy J7 1% ¥

PREEIE A 39 25.5%7.5 18/21  -4.29+1.11" 25.10£0.63" 16.7£2.5  528.5+34.2

1 B A 4L 42 25.6+4.9 22/20 -7.65+1.12™ 26.78+0.45" 16.8+2.1 538.1+23.3 ﬁE?ﬁﬁ@gﬁ’ﬁ?Eﬁﬁ

F Al 0.11 4.57 13.53 167. 10 1.17 2.90 A YRR TR L xes R o

P fi 0.91 0.10 <0.001 <0.001 0.31 0.07 S NG E &=

5 BT B H AL, P<0. 055 55 R B R MR A L 42, " P<0. 05 (B[R R 77 2243 47, LSD-¢ K 1)

BREE LM AL HRAH I JEE 5 COT 2 o e offy 58 )52 52

Note : Compared with healthy control group,*P<0.05; compared with low to moderate myopia group,”P <0. 05

(One-way ANOVA ,LSD-t test)
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Morphology of SC and TM The area surrounded by the

yellow line was the SC cross-section. The blue line was the TM thickness,

B I 28 X 3800 SC BT, BE 4k T™ R

SC : Schlemm 4% ; SL: Schwalbe £ ;

Figure 1

and the distance from SS to SL was the TM width  SC;Schlemm canal;

SL:Schwalbe line;SS:scleral spur;TM ;trabecular meshwork
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Table 2 Comparison of corneal biomechanical parameters among three groups (xs)

21 1| R %% PD(mm) HCR(mm) DA (mm) SP-A1 IR DA ratio ARTh CBI SSI

il e %ok BE 41 20 5.05£0.29  8.19+0.34  1.10+0.10 117.7+11.9 7.1£0.4 3.8+0.2 698.9+102.7 0.00+0.00 1.07+0.12
PR A 39 5.36+0.28°  7.98+1.03* 1.11x0.12 105.7+16.3 7.5+1.0 3.9+0.4 598.6+138.7 0.02+0.10 0.83=0. 14
1R I 3T AR 4 42 5.49+0.28" 7.65+0.88" 1.12+0.10 107.5+9.9 7.4x1.1 3.8+0.4 638.1x121.2 0.00+0.01  0.77+0. 13®
F i 7.40 3.57 0.27 1.90 2.30 0. 60 2.04 1.27 13. 40
P1H <0. 001 0.03 0.77 0.15 0.10 0.55 0.14 0.21 <0.001

V< 5 (X IR LA, P<0. 053 45 R JBE 3 LA EL 8, P<0. 05 (B IK K J7 2 43, LSD-t 40 36)

P+ d5 K B 39 T50 s 1 5 HCR 5 K I i)

0 52 1) 25 2 4% 5 DA < Je KK B I 69 T 728 W J32 5 SP-A L2 85 — Y 1 I [ £ IR 2 {5 IR - £5 43 21 4% 5 DA ratio: JB 7 Lo 5] ; ARTh : £ IR )5 2 78 525 CBIL:

Corvist ST 4= ¥ 11 2F35 8% ; SSL: b 1 -1 28 45 %%

Note : Compared with healthy control group,*P<0. 05 ; compared with low to moderate myopia group,”P<0. 05 ( One-way ANOVA , LSD-t test)

PD . distance

between the two peaks of the cornea at highest concavity ; HCR :radius of curvature at highest concavity ; DA : the amount of corneal displacement at highest degree

of concavity ; SP-A1 ;stiffness parameters at applanation 1;IR :inverse concave radius; DA ratio:deformation amplitude ratio; ARTh: Ambrosio relational thickness

horizontal ; CBI; Corvis biomechanical index ; SSI; stress-strain index

®3 BSHASCEER . TM EEMEEH LK (x25)

Table 3 Comparison of SC area, TM width and thickness among three groups (xzs)

215 IR SC-T A (wm®)  SC-N A (pm*)  TM-T FE# (wm)  TM-N FE# (pm)  TM-TJEHF (pum)  TM-N JEE (pm)
it B X R 4 20 2711.3%£1200.5 3 571.8%579.0 659.7+83.2 714.3+78.3 109. 6£23. 0 105. 8+24.9
PR R AL 39 4079.5+1964.8  4315.6+1 966.2 738.9+123. 3 711.0+115.0 112.7£22.5 107.2£22. 1
o JE AL 42 5389.7+3 342.6" 6 056.2+3 124.3"  725.0+102.9 699.5+97.5 95.8+29.2" 98.8+27.2
F {1 4.93 5.85 .32 0.14 5.10 2.00

P (Y 0.01 <0.001 0.27 0. 87 0.01 0.14

T+ 5 X IR A AL P<0. 053 55 sR IR BE S L4 HL A, P<0. 05 (BRI 2 J7 22434, LSD-t K 5
Note ; Compared with healthy control group,“P<0. 05 ; compared with low to moderate myopia group , "P<0.05 ( One-way ANOVA | LSD- test)

canal ; TM ; trabecular meshwork ; T; temporal ; N ; nasal

SC:Schlemm 4§ ; TM ; /NGE R 5 T F A 5 N« 552470
SC : Schlemm

®4 ENARBEEYMNFSH SE AL 5 SCHR . TM EEMEENHEXE

Table 4 Correlation of corneal biomechanical parameters,SE , AL and SC,TM width and thickness in myopia group

PD(mm) HCR(mm) SSI SE(D) AL(mm)

rfH P e rfH P {H. rfH P{H rfH P e rfH P {H.
SC-T M FH( lez) 0.09 0.40 0. 00 0.99 -0.11 0.33 -0.14 0.21 0.19 0.10
SC-N A ( Mmz) 0.26 0.02 -0.20 0. 86 -0.16 0.15 -0.18 0.11 0.19 0.09
TM-T 5 fF (wm) -0.19 0.94 0.07 0.52 0.08 0. 46 0.09 0.42 -0.02 0. 86
TM-N 5 B (um) 0.09 0. 44 0.16 0.16 0.09 0.42 0.04 0. 69 -0.03 0. 80
TM-T JEEE (um) 0.19 0.10 -0.17 0.13 -0.18 0.11 0.24 0.03 -0.36 <0.01
TM-N JZFE (pm) 0. 05 0. 66 -0.08 0.50 -0.12 0.31 0.18 0.11 -0.22 0.04

7 : (Pearson 1 3¢ /0 #7 ,n=81)
K 8 ;SC: Schlemm 4 ; TM ; /NZE R 5 T o 35540 5 N+ &40

Note : ( Pearson correlation analysis,n =81)

P+ f5 KT I3 P 1) T st B 5 LG R« g K o F 114 2 1) g 48 2 422 5 ST i g — O A8 418 %505 SE « 55 R bR 82 8 405 AL IR Fihy

PD: distance between the two peaks of the cornea at highest concavity; HCR: radius of curvature at highest

concavity ; SSI; stress-strain index ; SE ; spherical equivalent; AL:axial length;SC:Schlemm canal; TM : trabecular meshwork ; T :temporal ; N : nasal
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Figure 2 Scatter plot of the correlation between corneal biomechanical parameters, SE AL and SC and TM width and thickness in patients with

myopia (Pearson correlation analysis,n=281)
0.24,P=0.03) C:Scatter plot of AL and TM-T thickness (r=-0.36,P<0.01)

A :Scatter plot of PD and SC-N area (r=0.26,P=0.02)

B:Scatter plot of SE and TM-T thickness (r=
D :Scatter plot of AL and TM-N thickness (r=-0.22,P=0.04) PD;.

distance between the two peaks of the cornea at highest concavity ; SE ; spherical equivalent; AL axial length;SC:Schlemm canal; TM ; trabecular meshwork ;

T .temporal ;N ; nasal
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Figure 3 Scatter plot of the correlation between corneal biomechanical parameters and bIOP in
A ; Scatter plot of PD and bIOP (r=
C; Scatter plot of SP-A1 and

patients with myopia ( Pearson correlation analysis, n = 81)
-0.79,P<0.01) B:Scatter plot of DA and bIOP (r=-0.81,P<0.01)
bIOP (r=0.45,P<0.01) D:Scatter plot of IR and bIOP (r=-0.45,P<0.01) E:Scatter plot of DA
ratio and bIOP (r=-0.50,P<0.01) F:Scatter plot of SSI and bIOP (r=0.46,P<0.01) bIOP.
biomechanically corrected intraocular pressure; PD: distance between the two peaks of the cornea at
highest concavity ; DA ;the amount of corneal displacement at highest degree of concavity ; SP-A1 ;stiffness
parameters at applanation 1 ;IR :inverse concave radius; DA ratio: deformation amplitude ratio; SSI: stress-

strain index
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