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(WBE] B: MARAEYHEREMSCEREFT I CRBOR SRR A EE/EMN B XT AR F IR R
FARBAEY I RE R B . BB a0 ik MR M A B G ER (CPACG) 5 i & M 1 B 5 OB R
(POAG) BB & A REAE W) J1 2 R, A IR A N FAEARF 5 ML S T WRAE.  FiE R FHHTE P90 41 00
FWFIT . A 2013 4F 12 H % 2015 48 10 A F il K2E v i BB oo 382 1 CPACG (3% 68 £ 68 R A
POAG & 69 £ 69 I} . RH Corvis ST ffi 5 AE 1y 1 2 43 B A S st W ) A8 3 A JTE A% 1) 2 25 R, 3000 & e
A AR R A A 124 S8, R Cronbach’s o Z BRI 4 AH 5C R 2L (1CC) Al Corvis ST £ i 4=
Y F SR RS R T R M R ST AR AR KB LR TR B M 2R R HOLIR B A 12 S s
SR Z R R ISRV A A ¥ S8R ARESFMHECE. &R 2 A4S R
FE A B L b A 22 S e g i AR B (3 P>0.05) , i HBEIR R 25 W R BB b B E R A ST B X (1=
-2.388,P=0.020), fREAY % EESHP A REIEE (CCT) (3 KR P IR B (DA) FliR K e B Ji g U )
i (PD) 48 /) Cronbach’s o REHI ICC ¥ =0.8 , HE M 4f. 2 A4l CCT 5 — L | (ALT) 5 —iK
FEARKE (ALL) B — RSP (ALV) B8 R R F i (8] (A2T) (55 R R 1K 8 (A2L) 5% ik RT3 %
(A2V) FE R TE IR BE (DA) b3, 2 R ¥ gt % 3 L (3 P>0.05) ; 5 CPACG B # M I, POAG B &K
JE G ] (HCT) #5048, PD 85K, e KIEBG T 2442 (CCR) B/, Z R A Gt 23 L (1=2.920,P=0.005 ;=
-2.453,P=0.017;t=1.997,P=0.050), DA ALV A2T fI PD 5IR JE¥ & i A% (r=-0.709,-0.531,
-0. 645 -0.554 3] P<0.001) ,A1T F1 A2V SR K2 EAH 5 (r=0.744 0. 546, P<0.001) ,CCR 5§ CCT £
IEAESE(r=0.181,P=0.039) . #5i& Corvis ST A W 1 2 53 A AR I FH T 75 G IR A8 35 M A= ) 2 25
B AE AT o R SEHR K SF T, POAG (35 Y f S 25 ) I , POAG. J8 35 1) # HEE R 31 ) BB CPACG 47,
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[ Abstract] Background Recent studies have demonstrated that glaucoma progression had great relationship
with corneal biomechanical properties. However, there are not enough studies about corneal biomechanical properties
in different types of glaucoma.  Objective This study was to evaluate the corneal biomechanical properties in
chronic primary angle-closure glaucoma ( CPACG) and primary open angle glaucoma (POAG).  Methods
Prospective observational study was adopted. Sixty-eight cases (68 eyes) with CPACG and 69 POAG patients (69
eyes) from Zhongshan Ophthalmic Center were investigated by a novel technique named Corvis-ST which can measure
corneal deformation. The Cronbach’s « coefficient and intraclass correlation coefficient (ICC) were used to evaluate
the repeatability of the parameters from Corvis-ST. The differences of corneal biomechanical properties between POAG
and CPACG were evaluated by independent-samples ¢ test. Multiple regression analysis was used to assess the
association between parameters of deformation response and clinical factors. This study protocol was approved by Ethic
Committee of Zhongshan Ophthalmic Center and complied with Helsinki Declaration. Written informed consent was
obtained from each patient prior to any medical examination. Results There were no statistic differences about
age,sex and intraocular pressure (I0P) between CPACG and POAG patients (all at P>0.05). However, differences
existed in the number of anti-glaucoma medications (¢ =-2.388, P =0.020). Measurements of central corneal
thickness ( CCT) ,deformation amplitude ( DA) ,and peak distance (PD) demonstrated excellent repeatability (1CC =
0.8). There were no statistic differences about CCT, first applanation time/length/velocity ( A1T, A1L, A1V),
second applanation time/length/velocity ( A2T, A2L, A2V ), DA between CPACG and POAG patients (all at P>
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0.05) . The highest concavity time was shorter (1=2.920,P=0.005),PD was bigger (t=-2.453,P=0.017) ,and
central curvature radius (CCR) was smaller (1=1.997,P=0.050) in POAG than those in the CPACG patients. DA,
A1V, A2T and PD were negatively associated with IOP (r=-0.709,-0.531,-0. 645, -0.554;all at P<0.001).
However, A1T and A2V were positively associated with IOP (r=0.744,0.546;both at P<0.001). And CCR was

positively associated with CCT (r = 0.181, P = 0.039).

Conclusions

It is useable to evaluate corneal

biomechanical properties of glaucoma by Corvis ST. Under the same level of 10P,the corneal concavity of POAG is

easier than that of CPACG ,which indicates that cornea in POAG patients is more deformable.
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B PERS IR IS . A0A 2013 48 12 1
2015 48 10 H F k2 op RO SIS T CPACG
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I A o < D5 3 6 P 5 5 10 16 L T, B
24 h R & &E A 21 mmHg (1 mmHg=0. 133 kPa) E
AR PE A TR I P R0 s RO R
CPACG M40 AKRIfE: (1) W IE A8 1 TH 5 >21 mmHg;
(2) tH BT 56 M 00 0 205 78 K 7 1 0L BF 45 5 (3)
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65 :2013MEKY040) , i A7 i & & Z ME R E 4 .
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%
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A ) BEAT A AR W) g A I O S, A e [R] — BOR
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JE -3 B (first applanation velocity, A1V) 2% 2 ¥R JEF
i# & (second applanation velocity, A2V) 5f 1 (R JEF K
J (first applanation length, A1L) %% 2 K JE - K &
(second applanation length, A2L) | %8 1 ¥ & 3F B [A]
(first applanation time , A1T) %% 2 ¥ JE - At ] ( second
applanation time, A2T) | i & J& [ B} [A] (time to highest
concavity , HCT) 3 KAZ B 1@ ¥ ( deformation amplitude,,
DA) | iz K & F4 il 3 2 12 (central curvature radius,
CCR) \d5e K Hs B il 4 W ] B ( peak distance, PD) (5%
1), B8 EFIRE N E 3 K, ABRIEZELTRR
AN 1,
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[B] 3 LG« f5 K s 3 I (1] 5 DA - e Q78 T Wi 2 5 CCR : 5 K T B it 8 2 4
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B fUETFRE (ALL) y { 3| AppianLen(mm)

BAERERS

BREFRE (A2L)

1 Corvis ST AEENMAFSHNENABEREIERE

1.3 Gif2enik

K H] SPSS 20.0 & it 2¢ B (A F 5 T
4B6MINO86Z41.ZVOAATGHEC89PSTRNTOHAA3 XKXS5
YW7GM2SWHCCTAFYBL3B3TIKPMM7I9N3MSTBX008
VPKXZHSEXGSTS ,SPSS /A ] , Chicago, IL, USA ) #F 47
geit o Mo A OF 5 b I & AR bR R B TR OB &
Kolmogorov-Smirnov #;36 £ IE S04, LA x+s Fomo I
FH Cronbach “s o Z %0 Fl 40 N #H & & %L (intraclass
correlation coefficient, ICC) FEAL Corvis ST ff B 4= ¥ 77
2 B0 & A5 R n] B M R R O R I DA
POAG 845 CPACG 834 WYL 73 A1 R AE 5 >R F i 7
FEAS ¢ K 50 H 88 POAG i % 55 CPACG B 4R % (IR
JE O ff 5 )2 B (central corneal thickness, CCT) | ffi
JEAE W) ) 27 2 05 9 SR T 22 J 2 [l U1 43 BT 4R ) A I
W E SRS R IR TR 2GR B AR I IR JE DL )2 CCT
SR e E . P<0.05 R 25 A Gtk L,

2 #R

2.1 2 ARG R IR IR 2 AR L
WA 2530 7 IR 45 6 P52 1) CPACG 4%
68 il 68 L, Hirp 5 31 ] 31 R, 4 37 i 37 R ; POAG
B 69 ] 69 R, Hovh B3 33 4] 33 HR, % 36 £ 36
AR IRE R ERY G FE L (1=
1.854,P=0.068;:=0.923,P =0.359) ;2 4~ 41 i I F&
IRE25 R R L, 2 5 A geit 5 8 L (1=-2. 388,
P=0.020) (5 2) ;2 A4 (AP 5044 BT b, 22 5% 6
it & L (y' =0.069,P=0.793) ,

®2 2ANAEER RE FEREZDFEHIEE (xxs)

4151 R¥ AFl (%) MR (mmHg)  FEHR & 254 Fl IS 5
CPACG 41 68  58.12x 9.65  18.53+7.86 1. 02:£0. 82
POAG 4 69  54.30%15.00  17.46+6.35 1.15+0. 88
t 1. 854 0.923 -2.388
P 0. 068 0. 359 0. 020

U : CPACG : J5 % P 48 P P 1 B0 75 D6 IR 5 POAG : J5U % 1 T i B0 7 D6 IR
(I SEAEAS ¢ K5 4 )

2.2 Corvis ST A W) )1 2¢ 2 R0 5 45 R ) vl A2 1

Corvis ST £ B A4 1) 71 24 43 A AL 1 ) CCT DA |
AIT A1V A2V PD Cronbach’s o 250357 0.8 L) |,
ICC ¥ = 0.8, @ B M & #F., A2L, A2T FI HCT
Cronbach’s o 25 TE 0.6 ~0.8,ICC<0. 6, T & 14—
fit. AIL A2T fil CCR A MRF (£ 3) .

£3 Corvis STREEAYNEZESHNELERNTESH
S 1CC

Cronbach’s a

A 12 S5 = (95% CI) P

CCT(pm) 0. 968 0.97( 0.93-0.99)  <0.001
DA (mm) 0.914 0.91( 0.70-0.97)  <0.001
AIT(ms) 0. 896 0.92( 0.69-0.97)  <0.001
AlL(mm) -0.055 ~0.06(-2.24-0.67) 0.519
ALV (m/s) 0.916 0.92( 0.73-0.97)  <0.001
A2T(ms) -0. 654 ~0.64(-4.16-0.49) 0. 802
A2L(mm) 0. 682 0.68( 0.12-0.88) 0. 025
A2V (m/s) 0. 983 0.98( 0.97-0.99)  <0.001
HCT (ms) 0. 687 0.69( 0.03-0.91) 0.023
PD( mm) 0.976 0.98( 0.93-0.99)  <0.001
CCR(mm) -0.055 ~0.05(-2.29-0.67) 0. 535

- ICC A N ARSC R B C: T {5 IX 1] 5 CCT: H e Ay JIR S 23 DA B K
PRIV IE s ALT 55 1 YCRSF I ) ALL 35 1 QR KB ALY 5 1 KR
P L AT 5 2 YRS ] AZL 5 2 YR KB A2V 56 2 IR
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2.3 AFBEMIBEE CIREE LY )1 2: S 80 E
POAG i35 5 CPACG /i3 CCT AIT AIL A1V,
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A2T A2L fl A2V W&, 2R ¥ g it2¢m L (3 P>
0.05) (% 4) ;5 CPACG & M, POAG ¥ HCT

B, PD UK, CCR B/,

ERBMARITFE X (1=

2.920,P=0.005;¢=-2.453,P=0.017;¢=1.997,P =
0.050);2 4R DA Lk Z R EHEITHFE X (1=
-0.581,P=0.562) (% 5).

F4 POAG BEE CPACG ZERABVMBERS F1RETEL2REFTRSEXABEED N ZSHLE (x2s)

2 5 R %5 CCT( wm) A1T(ms) AIL(mm) AlV(m/s) A2T(ms) A2L(mm) A2V(m/s)
POAG 41 69 533.92+39. 39 7.98+0.97 1.75+0.22 0. 11+0. 029 20.89=+1. 31 1. 69+0. 48 —-0.32+0. 098
CPACG 41 68 535.70+61.76 7.99+1.29 1.71+£0. 21 0. 12+0. 04 21.22+0.96 1.77+0. 46 -0.30+0. 097
t -0.085 0. 154 -0.926 0. 145 1. 676 0. 839 0. 543

P 0.933 0. 878 0. 358 0. 885 0. 099 0. 405 0. 589
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t -0.581 2.920 -2.453 1.997
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WS EEMEY N FSHZ MR R, Tk AR
BUA I AE ) J1 25 E " Corvis ST #9912 43
e ASCOU AT L2 2 00 b S8 152 A0 A AR TR Ji 1 3 25
PO

Mangouritsas 25> 5 Congdon 2"/ 1ij F§ ORA ]
 CH KBl POAG 4 1F # A A% ; Grise-Dulac %' i 5¢
K, POAG JIE MR EEHOLIR B3 CH ¥4 E #
MNE o ARFFEHHA T HA HICHR AL HACER TR
POAG il CPACG , I 73 Hr Ml LU B8 £ [ ) ) = ) Y 22
o ARG RGBS b &L, POAG & 1Y A1 A2T
S DA 5IEH N2 55 8 A g1t 22 5 X, #2785 POAG
SEEAFAEAS [ A IR A B 0 2 A (R 2 B

FEHALAN A B T 0 IR 28 R A LA B A ) ) 2
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