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Abstract

e AIM: To survey the application of dynamic contour
tonometer ( DCT) in normal tension glaucoma ( NTG)
patients, primary open angle glaucoma ( POAG) patients
and healthy controls. And to analyze the factors that
influence the ocular pulse amplitude (OPA).

e METHODS: In this case - control study, twenty NTG
patients, twenty - one POAG patients and twenty health
people were included in the study. Intraocular pressure
(10OP) was measured in each group with GAT and DCT.
Correlation between the value of IOP measured with DCT
and GAT were analyzed. Meanwhile, central corneal
thickness ( CCT ), axial length ( AL ), systolic blood
pressure( SBP) , diastolic blood pressure( DBP) and heart
rate( HR) were also measured to evaluate the influencing
factor of OPA.

* RESULTS: There were significant statistical differences
of IOP, OPA, SBP and DBP among NTG patients, POAG
patients and healthy controls. There were no significant

statistical differences of CCT, AL and HR among those
subjects. The OPA were 1.7x0.9mmHg in NTG patients,
2.8+£0. 7mmHg in POAG patients and 2. 4+0. 6mmHg in
normal controls. There was no significant statistical
difference of OPA between POAG patients and normal
controls( P=0.502) , whereas significant statistical difference
of OPA between POAG patients and NTG patients ( P=0.001)
was observed. Significant statistical difference of OPA
between NTG patients and normal controls( P=0.005) was
detected. The results of Pearson correlation analysis
showed that there was significant correlation between
OPA with AL, SBP and DBP ( P<0.05). No significant
correlation was found between OPA with IOP, HR and
CCT(P>0.05).

e CONCLUSION: There are differences of OPA among
NTG patients, PAOG patients and normal controls. And
OPA is influenced by AL, SBP and DBP.
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HE
B 89 1 30 25 48 JEE IR %31 ( dynamic contour tonometer,
DCT) il i 1F H R JE M OBIR (‘normal tension glaucoma,
NTG) K Ji & PEFF FA 5 SRR ( primary open angle glaucoma,
POAG) B & IR JE (intraocular pressure, 10P) & HR ik 3 i
(A (ocular pulse amplitude, OPA) , F-HEH20H OPA Il &
ERAHOCIR R .
Fiik B HUNTG 3 20 9], POAG 3 21 ) J i & %t #j
2H4% 20 5], i F Goldmann JEF-HR J% ( Goldmann applanation
tonometer, GAT) & DCT il iz 10P, [&] AUl 42 T+ g ffy JESJE
% (central corneal thickness,CCT) HR#H (axial length, AL)
> (heart rate, HR) Y4 JE ( systolic blood pressure,
SBP) %73k H ( diastolic blood pressure, DBP) 2538 #5 , I 445
i GAT, DCT W Fift IR R 3+ 2t i) AH G | T 204 OPA il
TR,
2R IR E R 10P,0PA,SBP K DBP 2 3 ¥ 47 451t
223 X (P<0.05) 7 CCT,AL } HR % RTG53 X
2403



BEFRERRIZE

B85 :029-82245172 82210956

203F 128 ZF13% Z£12H  www.ies. net. cn
BF{=F5:1J0.2000@ 163. com

(P>0.05), Hrh OPA {H NTG 414(1.720.9) mmHg, POAG
20K (2. 8+0.7) mmHg, 1E# XFHEZL 4 (2. 4+0. 6 ) mmHg ; NTG
205 POAG HHE (P=0.001), 51 % % B4 48 (P=
0.005) 5 G241 X, POAG 415 1% %t B4 He 4
(P=0.502) 7401245 L ; OPA {5 10P,HR % CCT
JCHIKNE(P>0.05) , 5 AL, SBP & DBP H.A — & AH %
P£(P<0.05) .

LR NTG B# 5 POAG B M IEH A OPA {EAF7E 2
5, [A]iF OPA {53 AL & SBP & DBP §40i,

KRR ShA R IR T AR Bk sh R B 75 6HR
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SI R g, R BB, S shAS R BRI TR IE # IR R
P CHIR K 5 & 1 f B G IR B 87 FH B 7. [ B IR B 24 75
2013;13(12) :2403-2406
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SIS B IR 3T ( dynamic contour tonometer, DCT) &
TR IICEC” BB, HO R Sk B A R R AR
3 3o I K o) £ FRE AR 82 it 3 > Y A0 T, e R Sk R A
RS B A, IR R UL L, A DCT PN Y 8
H, it P BIAT 7 A B T A 00 FR A0 g, DA 4 AR IR
VA ) T8, P R Rt i 20 g IS PRT 3R 0 MR 00 1) 1 4
BRAFT ARG B AT A RIS 2 AT ATE —A0 30 L P9
AT MR 3sKAE 20y f HR s ) B o (B AT B R AL, DA T BRASHIR fok 5
W& B (ocular pulse amplitude, OPA) . K 1fii OPA A] LA [H]
iz b, S W RV ML 98 3 A O, SR FRAT R AT Sy T AR
B 7E2012-06/2013-06 F AN DCT FIE# IR IEVES
%HE ( normal tension glaucoma, NTG) R R TR L O
HR ( primary open angle glaucoma, POAG) J IF # A A9 XS LA
I8, LMRITZ =3 OPA {HIY 22 5%, M2 OPA {HAY I K 3
PR IE,

1 &M E

1.1 3R AETFOCIREE AR FOCIRET 2012-
06/2013-06 21 B , i NTG 85 20 fi, POAG &
21 B, A R SR T OGHR MY 4 IR A 28 s
SAREFAG AT B AR AT A B R P 36 97 sl 65 FH A IR
JE25%) 1wk DL b (Herh B2 R BELAT 770 K2 40U R0 97 JiR 3 2 24
P2 20 dwk, o= 2 ARSI 15 2 20 2wk, Jay BRI R
T AP A 00 455 25 250 Twk DA 1) o IE U HR 21 Sy [ B 3
TRBEAAS , I th T BE IR BH S CHRFLBE A A A HREER 5 LR
FIE SRR, 3 20 1], W ADFSE B 61 i, ooy
S AR, MR 0 AT AF — BT 22 R SR T R, L
x1,

Fi A A B BTG LN ARiE: (1) NTG 4 JE-F IR TR
<21mmHg, £/ 2 ¥ 24h R JE il £& F1 £ WS- R 15 1
<21mmHg, BA 5 R AL FL Sk w2 F AL ) 158 i 28 2T 4
JE B, BA T ORI SR, 5T 55 A0 T A, IR HERR
s 5| B AT 2 FALET I R . (2) POAG 40 :12h
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®1 ZHEREEN KA
P51 (i)

| 1%k 5 ” R (XES, %)
ERH 20 13 7 43+7.8
NTG 2 20 8 12 46+8.2
POAG #H 21 11 10 44+7.3

AR FEAG I 2 /0 1 W HR FEHR R >21mmHg, 57 55 f FF i, B
T OGHR ML R 58 SO I A 7 DGR P LR F e | - HEBR HE
MR 5 S AR 2 AR BT 45 R R (3) 1R & 4 HE AL .
10mmHg < & F-HR R <21 mmHg, o5 YGCHRPE L 245 E K AH
JNf (AR BT AT, I HERR A LA AR s 2 A
1.2 7% (1) MK EHAT 10P M 2 2 /i LAZK AR i 3
ORI K EF ik, (2) 10P i+ DCT il A H: i 7R B
AT e B s I B AT AR E Y Q (B (1 = dRefd 2,3 = Al 437
4=PREE;5=22), T Q T 1 52 B HUE, [AIFF 15min J517T
GAT U, i s i 22 7 3 R Ay F- ¥ {H, (3) OPA
{ : LA DCT I & 10P B} H 8 7R 5 nf [R] B i 7= OPA i, 7510
5S¢ 10P B [E B2 5%~ OPA fH, (4)CCT: 2k DGH-4000 %Y
A 7 YRS TS £ L 3L 10 Wk, B 34(H L (5) AL:
FFAEHZMSE CCT J5 , LA OcuScan Rxp MR A U#E 7 i)
e I ASCI MR At < B2 L 10 W O, BiR R A 17
R E2F 9:00 ~12:00 PEFT,

i1 2# 00T . K FH SPSS 13. 0 B HR kAT 48 112
AhER L TRVORHR IS LI B bR 22 (X £s) R
2551 TR W P L%, 2555 8 R 2 5 LU O 22 0 b
Ik, ZEARFTE R HBAR R, DL P<0.05 hHERA S
IE-3'@
2R
2.1 ZHRKREE RMISIRER —dpikad &1 10P,
OPA,CCT,AL,HR,SBP & DBP {HF [L#, W3k 2,
2.2 % OPA X EZE XA H TiES OPA
M A FE R 53 BIAE Pearson AT .
2. 2.1 IEEH MEHHrB/R DCT IR E{EYS GAT IR E
H 2 A (r=0.684, P=0.000),1fi DCT HR FE{H 5 OPA
ZIA B EM N (r=0.128,P=0.074) ; OPA 5 CCT 4
KMETLG 2 FE L (r=0.087, P=0.506); 5 AL & @ &
FAK (r=-0. 343,P=0.006) ;5 HR Jo 1 3 A M (r=
-0.231,P=0.312); 5 SBP 2 iM% (r=-0.533, P=
0.004) ;5 DBP 2K (r=-0.520, P=0.007)
2.2.2 POAG 4 DCTHRJE{ES GAT BRJE{EIEM % (r=
0.703, P=0.000) , [al#: DCT MR {4 5 OPA 2 [a] G i
AXPE(r=0.211,P=0.086) ; OPA 5 CCT JC i & #H ¢
P (r=0.065,P=0.670) ;55 AL 2 fAHKNE . (r=-0.223,
P=0.001) ;5 HR JC & MK (r=-0.137,P=0.361);
5 SBP 2 /A M. (r=-0.563, P=0.003) ;5 DBP &
A ENE: (r=-0.438, P=0.012),
2.2.3NTG 4 DCTHRFEES GAT IR FR{E S IEAHX (r=
0.611,P=0.014) ,DCT HRJE{H5 OPA JC i & HH CHE (r=
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®2 Z=H#HKEE IOP,OPA.CCT AL HR . SBP & DBP Lt xXEs

e IEH A NTG 4H POAG 4 F P

I0P, (mmHg) 17.1£2.0  17.822.3  24.5%2.8  110.596  0.000
I0P,, ( mmHg) 15.842.8  16.422.6  22.6+2.8  107.247  0.000
OPA ( mmHg) 2.420.6 1.7+0.9 2.8+0.7 7.211 0.002
CCT( pm) 557+36 532442 548+33 2.135  0.150
AL(mm) 23.7+1.3  22.9x1.7  23.1£2.0 1.854  0.223
HR (%/min) 70+13.2 72+10.3 70+13.2 2.208  0.127
SBP( mmHg) 124+13.2  110+12.5  115+11.3 23.361 0.000
DBP( mmHg) 81+8.9 68+6. 1 75+7.8 31.457  0.000

0.348,P=0.072) ;OPA 5 CCT JC i 4 X4 . (r=0.080,
P=0.523) ;5 AL 2HAMEH . (r=-0.301,P=0.003) ;5
HR JC B FHHM N (r=-0.356,P=0.158) ; 5 SBP i
Ktk (r=-0.632,P=0.000) ;5 DBP & Al M. (r=
-0.657,P=0.000) ,
3 1Tig

e R L R B R AE T OCIR A2 iR i, IR A A
Btk B (A AT B G IR R AT — E B,
NTG FR.2[EE SR IR I RS i © A 8 56 421 2 R 0 % 3
KARYT AR T4 RE T EUT By g — 20 TR Ha2 W i
RFEAR K225 NTG ST 7 i et K ay it

KT NTG W& HLE], H AT B2 =i, (1) IR
JEPR Z 2230, A IR 7 NTG & 5 i % b e 8 B4 1
NTG BEARFFE/INAL S AT T —T00 22 v 0 BEHIL AL 1T E
BRI R 36 TR AIF 5T, 4516 2 #E HR R DA 3 2R 7K - B A 30% i
A7 I % NTG (85 15 1 2E 2 D IR R AT 4R 02 i
HEEASER P E; (2) M8 PR30, 08 NTG & i TR
VR e AL T S OO 2L S il YR E RN R 50 Pl AR = 5
1/ Bl 4 B 1 4S9 T O FL Sk AL Sk J] R Jok 285 R/ 1
EREITE, Arend 257 N3 i 5 Ak A B HOG I HEOE
I 3 5 B AR & BE NTG £ 3 i 37 490 I 55 3 2 B[] A
o, B0 T SIS M 21 2B S, 2 I YA PR R A T BB 2
NTG R R E 5 (3) Ja i I K 28 2= 108, I NTG /83
R ERAF TR M5 S 5, A0 285 I B i 52 P AR, TR0 i 5
HAh 2 E

AR 00 2 A T DG AR AR T A 0K A 1, T I R
W TC T L TG A B A0 20 X TP SO A 1 T 32 RE AT, DR
AT B L2 B B A AR PN It 3 30 1 & G A, DCT Jp
T OPA 20> 3 Ja 1A P Ao UAc 4 300 o IR e AR 6 30 el IR e 0
SARIETE R, 20 WA i, S ACHR 3 ik B4 it 37
R, AR ARG AREREE (1) 30, AR R & A ARk
1M, OPA {H & S Bl Xof 1o T~ 4 YO0 I 18 5y isf R e 33 2 91 1]
T AR A 003 Bl T TR 2 )2 N Ik 246 P v Y —
AEESH,

ARBFGEH, = kA & — R R g T L

(1), M POAG 4 NTG K iF % 4 0R 5 A5 L8 nl 15,
DCT & i iR JE A (TOP,,) : F=110. 596, P=0. 000 ( H:
EHAH vs NTG 2H: P =0. 334, 1FE 4 vs POAG 4. P =
0.000,NTG 41 vs POAG £ :P=0.000) ; GAT Il 4= (Y R J&
fl(I0P,, ) : F=107.247,P=0. 000 ( } *P IE % 41 vs NTG
4.P=0.412, IEH 4 vs POAG 41:P=0.000, NTG 4 vs
POAG #H:P=0.000) . B POAG ZH IR JE A8 24 i T 1F % 4
Ko NTG 41, 1fif 1F % 41 10P 5 NTG 4% K4 it2¢ 5, [
i 10P, 5 10P, AHOCHELS B ff 1 OPA {HAHERG 1 ; NTG
) OPA {HIJME T IE % 40 & POAG 4, 22 FE St X,
MIEH 45 POAG A5 KRITFEE X, F=7.211,P=
0. 002( HA IEH 40 vs NTG 41:P=0. 005, IEH# 41 vs POAG 4 ;
P=0.502,NTG 41 vs POAG 41:P=0.001) ; =B ki 4 1)
SBP HA:, ZRIA ST X, F=23.361,P=0.000( H:
FIEHR 4H vs NTG 4H:P=0.000, IF % 2 vs POAG #H.P =
0. 006 ,NTG 21 vs POAG 4H:P=0.012) ; =H K #F & 1Y
DBP i, 2R WA S8 L, F=31.457,P=0.000 ( H
HIEH 4 vs NTG 4H:P=0.000, IE % 40 vs POAG 4. P =
0.000,NTG 2l vs POAG 41:P=0.027) ; =P A E K
CCT AL & HR iR TG I#E L (£2), NTC BHD
OPA {H .SBP & DBP {H# 1E % ¢H & POAG 4K Bt T
NTG FE35 I HR P38 30 1 3 B, A7 76 B P9 8 3 RIS A4 T
fEAT K, Comoglu 25" RG X 77 45 4 S I HE 3 HEATHR JE
PLEFAENR B A, K AT 48 1] (62. 3% ) IR R Y HE 1IF %
BBl P9 R B AT 7 G IR AR AR M L B 450 3, 40 NTG i 3 L
P 5 S B0 K98 A B A 56, Pache 451 B ST R
AR 2R AR I AT B8 S 7 DGR 1 3 B MU RR fE B R R
Schwenn 281" ) Smartlens 3 25 W8I AR /T i+ 462 T OHT
NTG . POAG J1E# % B OPA, & B OPA 20— — 4>
Aot B ek N &R, BHET, WA IR LU OPA 78
FOGHR A I FRUEAR h 4 AR G, NTG 44 22 40
WA AT BE 2 AR JEC I 78 8 v A /D 5 | Ak Bl 4 A R O T T
., 1M POAG & 1Y OPA 48 1E & UK, th AN HEBR A IR
JEIMAE RS 5 R nl B, 414 DCT B2 4L 7 i wf iy
OPA 255 TEllm IR Il A R T OCIR B2 B 5 0 AL,
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TEHE— 2 MEERZ W OPA {19 I ZE B, AT &3 OPA
{H5 10P 2 CCT JC#H &M, 5 AL SBP & DBP fHAH ¢,
OPA 5 AL R 5 0T B8 5 488 K 1 HIR ok JELC ik 285 JIs€ xof i, 3% 2%
PRI, DA 2 TR e e KB Fe /M 25 (6 080/, 55 A iR
iR IR R A AR OC, W — PR e, S AR T
OPA 177 A= J2 Uk £ R5E 1l 3t 22 Ak BT 24, 17 SBP J¢ DBP H 4%
SEWRTEE R R, nTIA A I = AN g e Y R 5 R I
MEPIAR R R, EA15 OPA M EHEDLI OPA 1
ST HR i g AR L, LG, OPA 5 SBP & DBP Z [H]
PN AE G RIEAR HE— D8R 1T

FH T OPA A L[] 2 M sz W HR RS If, Y 98 2 , 2 — b
4 R IR JE I 378 %) D 32 T R P A 5 i 31 AR ot 37 A1) FIR
BRI LR A b s EANE AT OPA AR fL)
FH T PRI MR ECH A8 A0 10 J6 e 28 AR PRS2 Wt SR T bt
FE T IRJR L A WL AN A0 M AR I PR T AR, oo R
RO B, R 5 0 e B R R 2 — T L R, T
DCT A ASEHFE 5% 10P 76— A~ HR # 3ly o 72 v 14 42 A6 15 0
T ARAS OPA , Ay 2 W8 b DY A1 IR ol 3 R A B8 4L 7 ] BB,
Kt , DCT 7 PRIz F b A 38 e R,
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