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[ Abstract] Objective To compare the differences of corneal biomechanics in different types of glaucoma and
its related influence factors, and to investigate the change trends of cornea biomechanics after the operations.
Methods 1In a prospective comparative case series,61 eyes of 61 acute primary angle-closure glaucoma ( APACG)
(remission or chronic phase) patients,94 eyes of 94 chronic primary angle-closure glaucoma ( CPACG) patients,70
eyes of 70 primary open angle glaucoma (POAG) patients and 64 eyes of 64 age-related cataract ( ARC) patients
were recruited in Tianjin Eye Hospital from January to July,2017. Corneal biomechanical properties were measured by
using Corvis ST. The differences of corneal biomechanics in different types of glaucoma and the change trends after
surgeries were assessed; the association between parameters and the age, intraocular pressure after correction
(10Pcc) , central cornea thickness ( CCT) ,axial length ( AL) ,average corneal diopter (K) were assessed by multiple
linear regression analysis. This study followed the Declaration of Helsinki. This study protocol was approved by Ethic
Committee of Tianjin Eye Hospital ( TJYYLL-2016-17 ). Written informed consent was obtained from each subject
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prior to any medical examination.  Results Compared with the ARC group, the first applanation velocity (A1V)
and second applanation time ( A2T) were both smaller in preoperative CPACG,POAG groups (all at P<0.05);
compared with the ARC group and APACG group, second applanation velocity ( A2V) was larger in preoperative
CPACG,POAG groups, the differences were all statistically significant (all at P<0.05). A1V, A2T, deformation
amplitude (DA) and peak distance (PD) were negatively correlated with I0Pcc (r=-0.494,-0.612,-0. 652,
—-0.277;all at P<0.05), A2V, first applanation time ( A1T) and central curvature radius (CCR) were positively
correlated with TOPce (r =0.508,0.960,0.249; all at P<0.05); first applanation length ( A1L) and second
applanation length (A2L) were negatively correlated with K (r=-0.323,-0.227;both at P<0.05) ; A1V, A2T and
DA were positively correlated with K (r=0.214,0.256,0. 242 ;all at P<0. 05). Compared with preoperative,the AIT
and A2V were reduced, A1V ,A2T and DA were increased in one month after surgery in CPACG group;the A1T and
A2V were reduced,the A2T and DA were increased in one month after surgery in POAG group, and the differences
were all statistically significant (all at P<0.05). Compared with preoperative, there were no statistically significant
differences between the parameters in one month after surgery in APACG group and ARC group (all at P >0.05).
Conclusions CPACG and POAG have poorer ability of corneal deformation,which gradually returns to normal after
surgery ; because the intraocular pressure of APACG (remission or chronic stage) return to normal after transient
elevated stage,the corneal biomechanics is basically similar to ARC, which has no difference between pre- and post-
operation. The parameters of corneal biomechanics are affected by 10Pcc and K.
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I0Pce: 1 1F J5 AR 5 A2V 35 P BE AL T 5 — T 1) [A] ; A2T 25 —
M TR (1 TR B B 5 CCR i KM B 2362 22 s K A A 3R AL L 8 — RSP K 5 A2L 88 P K%

R 3 APACG BRFABIE R LW N F S H L% (mean +SD)

i i) HR %% AIL(mm) ALV (m/s) AIT(ms) A2L(mm) A2V (m/s)
AR i 61 1.76120. 090 0. 142£0. 027 7.561£0.907 1.770£0.234  —0.337+0. 139
RiE2H 61 1.788=0. 038 0. 147£0. 026 7.253£0. 452 1.776£0.220  —0.349+0. 063
RIE14A 6l 1.759+0. 075 0. 148+0. 022 7.504+2. 889 1.779+0.263  —0.3850. 123
F{f 1.108 2.494 1.898 3.324 0. 985
Pt 0.348 0.063 0.289 0. 059 0. 402
205 HR %% A2T(ms) PD(mm) R(mm) DA (mm) HCT(ms)
AR i 61 21.653+0.960  3.620x1.233 7.384+0. 987 1.047+0. 183 17. 415£0. 800
Rig2/H 6l 21.765+0.570  4.234x0.935 7.466+1. 183 1.134£0.182  17.347+0. 435
RE1T4AH 61 21.866+0.865  3.848+1.155 7.397£2.493 1.11820. 221 17. 506 +0. 506
F{f 1.086 1.745 1.889 1.870 2.004
PE 0.358 0.208 0. 107 0.138 0. 143
T APACG : SRR & MR A A GRS AL B8 — FE AR B2 s ALV 38 — JE P 3 B, ALT: 5 — JE P ] ; A2L: 35

TR RE A2V B TR R 5 A2 B R P I ] 5 PD i R I I AR R R TR A O Y A REE B 5 R R
RS I 1T #3224 4% 5 DA - 8 5 T00 A A0 9 e oK T BB 9 5 FLCT - i K M 3 I (1) (. B 36 5 22 23 A7 , Bonferroni 45 %)

RJG 1A ALL ALV B/
0.05).
HE2 (3 P>0.05)

X (¥ P>0.05) (£ 4),

POAG IR F AT J5 AIT A2V A2T DA S Lk
B ESHMAESITFE X (F=15681.5.121,6.172,
4.778 3 P<0.05) , Horp 5ORFIAH I, R J5 2 Ji A2V 3

N R G (P<0.05) s SARFIAR L, AR JE 1A (£6).

JE - i ) s DA« fHHZTﬁErJA(*E’ij(ﬁEEﬁ”' [OES T FNENENRN e RS

HHR AIT A2V Ji/)N, A2T .
DA B K, 2 R A it
B (¥ P<0.05), FA
HiJG AIL A1V A2L PD R
FHCT Sk e, 22 54
LG it E L (¥ P>
0.05)(5£5)

ARC IR F A AT G
AL ALV SRS, 25 5
YWH g% E X (F =
7.056 3.515,% P<0.05),
Hr 5ARAEHHE, R 2
JE AL ALV $8k, 2251

A%t E X (¥ P<
0.05); 5ARJG 2 AL,

ZESIH G R (3 P<
ARETSARE LA AL FALV M, 22 7337050
AIT . A2L. A2V A2T .PD .R.DA
FHCT Sk, 2 SRS F &

X (¥ P>0.05)
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&4 CPACG BIRFAMBEAKELENNFS L% (mean +SD)

i ] i % AIL(mm) ALV (m/s) A1T(ms) A2L(mm) A2V (m/s)
AT 94 1.773+0. 075 0. 1300. 258 7. 6300. 740 1.787+0.203  -0.285=0. 092
RG22 8 o4 1.771=0. 089 0. 1410. 028 7.207+0.322°  1.731£0.290  —0.346+0. 112°
AE1A4AA 94 1.811+0.028 0.156+0.018*  7.049+0.313*  1.899+0.211  —-0.3730. 099"
F {8 3.288 5.624 5.533 1.792 6.979

P 0.203 0. 001 0. 001 0. 151 0. 000

21 51 R %% A2T(ms) PD(mm) R(mm) DA (mm) HCT(ms)
AT 94 21.462+0.964  3.860+1.125 7.616+0. 982 1.017+0.170  17.350+0. 675
RIG2 8 94 21.836£0.572  3.999x1.280 7.5421. 081 1.109+0. 155*  17.264+0. 490
ARIFE1AA 94 22.11120.596*  3.620+1.285 7.5111. 199 1.224+0. 196"  17.240%0.479
F Y 3.531 2. 101 3. 690 7.240 0.418

Py 0.017 0. 103 0.104 0. 000 0. 740

T AR, P<0. 053 5 ARG 2 A H e, " P<0. 05 (H[H % Jy 2 43 4T , Bonferroni 535 )
P PA £ BT AR S ALL B — RSP B ALV 4 — TP B ALT 55— JR P I ] 5 A2L 35 — R K B2 A2V 5 —
JE P B BE 5 A2T 2 575 — JK - I (1] 5 PD - d5 KT o o A 168 352 1T A 2% A o722 14 9 B 8 5 R e RS B T 5 2 4% 5 DAL £
I T i A 1Y i 2 T 5 HCT : g K (11 o ]

x5 POAG BRFAUBFRBELEN NFSHLLE (mean +SD)

CPACG : 18 ¥ )5 %

24 5 AR %% AIL(mm) A1V(m/s) AIT(ms) A2L(mm) A2V(m/s)

A i 70 1. 776 +0. 069 0.131+0. 021 8.058x0. 335 1.781+0. 172 ~0.2910. 098
RIG2/ 70 1.810+0. 035 0. 140+0. 033 7.842+0. 754 1. 838+0. 225 -0.335+0. 780"
RIE1AH 70 1. 800+0. 043 0. 1420. 025 7.027+1.106*  1.848+0. 108 -0.337+0. 058"
F A4 2.538 2.790 15. 681 0.532 5.121

P 0. 059 0. 070 0. 000 0.775 0. 002

4151 MR %% A2T(ms) PD (mm) R(mm) DA (mm) HCT(ms)
AR 70 21.526+0. 793 3.708x1. 120 7.666+0.970 1.015+0. 190 17.29420. 449
KIG2E 70 21.777+0. 347 4.125+1. 457 7.388+0. 640 1. 083+0. 092 17.202£0. 544
AJE1AH 70 21.908+0.333"  3.845+1.083 7.710+1. 391 1.113£0. 128*  17.217+0. 171
F A 6.172 0. 888 0.873 4.778 2.019

P {4 0.001 0. 449 0.546 0.003 0.114

T AR HEL, *P<0. 055 5 ARG 2 8 o4, " P<0. 05 (L[ 2 J5 %2 43 7 , Bonferroni £33 )
R OGIR s ATL 28 — R P KBS ALV 8 — PR ALT 55— JR - (8] 5 AL 35 )R K B 5 A2V B R Pl
JE 5 AT 2 55 — V- I [8] 3 P« i K1 o FF o 382 TR A 25 A4 w722 1 1 L 2 5 R e R S G Y 23242 42 5 DA g IR T
AR Y o R T LB B 5 HLCT g K U )

&6 ARC BRFAFERAIRENHF S H LK (mean +SD)

POAG: J5U& TETT #

2H 5 AR %k AIL(mm) A1V (m/s) AIT(ms) A2L(mm) A2V (m/s)
AR 64 1.781+0. 387 0. 1420. 023 7.226+0.328 1.8310. 168 -0.3460. 076
RIG2FE 64 1.826+0.236"  0.155+0.016°  7.174x0.121 1.71920. 262 -0.347+0. 043
ARG 14HH 64 1.770£0. 034" 0.14320.022"  7.166+0. 462 1. 73420. 221 -0.317+0. 102
F{H 7.056 3.515 0. 402 3.051 0. 969
P14 0.012 0.017 0.752 0.055 0. 409
4151 R %% A2T(ms) PD(mm) R(mm) DA (mm) HCT(ms)
AR 64 22.022£0.455  4.063x1.127 7.416+0.756 1. 140+0. 130 17. 448+0. 399
RIG2F 64 22.016+0.243  4.251+1.088 7.563+0.515 1.1330. 038 17. 408+0. 287
RIG1AH 64 21.940+0. 592 3.839%1.242 7.094+0. 769 1. 146£0. 140 17.299+0. 381
F A4 0.244 2. 046 2.464 0.056 2.502

P 1Y 0. 865 0.110 0. 065 0.983 0. 062

T HARRTHE, P<0. 05 5ARJS 2 F H 4L, " P<0. 05 (FL[H 3 J5 2 43 #7 , Bonferroni 16 5

ARC : 4F i A7 5¢ M

IR s ALL 3 — P I BE s ALV 88 — JRP R BE , ALT 55 — JR P I [] AL 3 TP K 5 A2V o 58 R P Ml JE
AT 58 7 J V- [R] 5 PD - d5 TS B A 158 3% AT A 2 A AR £ 19 A S 5 R RS Al 320 48 5 DA - A9 B TO i i 28
14 5 R T LB B 5 HLCT < d5 K 11 53 [

3 iig
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Corvis ST WLEL % B, 5 1E % A o, POAG 3% A1V,
DA J A2T [&fit,A1T A2V J% PD Bk, £ POAG
HABEZER AR EE, HNOARRER, 5
CPACG &M, POAG B & PD &k, CCR %/, %
W] POAG &5 1 ff B T 45 by s B4, POAG S8 35 1Y) #f JiE
B UL T R CPACG IFHE o AHFSE o 58 bk
MR T 5 I Ak 2% i A S8 1 0 1 APACG [R5 15
SEhb F e IR IR S ) CPACG A1 POAG HRUIR L 4%,
APACG HHR (22 ff 3 s 12 PR3 i 1 AR — 3 Pk T
Ji o BIVIE 2o A AR 25 RO IR T R IR A v R AR
A FRSE I [ B, ) 1 BRTE A5 58 1 5% M 55 /N R] IR
AWy J12EdR kRS ARC 4 SRR LA A1 215 T CPACG 4
F1 POAG 4 bR T 854 Bof ] 47 252 oo R AR 25, % £ 6T
RETI MK, & WA Y J1 44645 5 ARC 214 1L 22
RN
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ARG, 10Pce 1 K 55 £ A= ) ) % S 8047 A0 AR 6
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TE 72 RE 77 W R 0 FF e 1 R AIG, T AR % VAL LCCT 5 4%
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e 00 2 1) £ S ) 1 2 BB R Wang 41
W52 & B, POAG 2 Fl IE 5 X R4 i AIT A1V (A2T,
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