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Abstract

e AIM: To compare the differences of the intraocular
pressure (IOP) measured by four methods: non-contact
tonometer ( NCT ), Goldmann applanation tonometer
( GAT ), dynamic contour tonometer ( DCT ) and
Pentacam three-dimensional anterior segment analyzer,
and to study the relationship between these measuring
methods with central corneal thickness (CCT) and central
corneal curvature (CCV).

¢ METHODS: After measured CCT and CCV by Pentacam
system, the IOP of 143 patients (286 eyes) which would
be treated by LASIK operation was measured by NCT,
GAT and DCT respectively. Then 5 methods were used:
Ehlers, Shah, Dresden, Orssengo / Pye and Kohlhaas
proposed by Pentacam system to correct the IOP which
was measured by NCT. Finally analysis of variance
(ANOVA) , correlation and linear regression analysis were
adopted to evaluate the IOP data.

e RESULTS:. IOP of DCT was the highest. There was
significantly different between DCT and other methods (P <
0.01); There was difference between GAT and DCT,
Kohlhaas, Shah (P < 0.05) and no difference between
GAT and other methods; Each group IOP had good
correlation, GAT and DCT had strongest correlation (r =
0.702); CCT had more influences on NCT IOP, CCV had
more influences on GAT, there was no correlation
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between DCT, Dresden, Orssengo / Pye, Shah and CCT,
CCV (P>0.05).

¢ CONCLUSION: The healthy persons with normal CCT
and CCV are recommended using applanation tonometer
for glaucoma screening. The suspected patients whose
CCT and CCV are departure from normal are suggested to
check farther by DCT or to correct IOP by Pentacam
system.

o KEYWORDS: dynamic contour tonometer; applanation
tonometer; Pentacam analysis system; comparative study
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BH . B AR 2SR JE 1T (NCT) . Goldmann JE5F-2CHR J&
T (GAT) AR ERHR it ( DCT) Fl Pentacam — 4 R Aij
WO RGN AR AR R 25, JFFREN ST
S A BEIEEE (CCT) Frh R A BB 48 (CCV) UG FR

FiE ST LASIK R A 143 141 286 HE B & FH Pentacam
F YLl CCT #1 CCV J&, 435I NCT,GAT F1 DCT il
MR %, 3% FH Pentacam % % ) Ehlers, Shah, Dresden,
Orssengo/Pye Fll Kohlhaas 5 R =A% 1E 75 ¥ %F NCT HR J&
EHEA TR IE , K S 5 SRR AT J7 22 40 A DG B etk [ml
H53H7

L5 DCT {Him =, DCT 5 HAh Ik Z \IA 30 2=
5 (P<0.01); GAT 5 DCT,Kohlhaas, Shah Z [A]f 255 (P <
0.05), HHAbI EZMTC2E 55 45 4 IR H A Z IR B by
AIRATE, GAT 5 DCT AHSCE SR (r =0.702) 5 NCT
% CCT ¥ Mi#x K, GAT %2 CCV $¥0i#% K, DCT, Dresden,
Orssengo/ Pye , Shah 5 CCT #1 cCcv ﬂ]xﬁff/{‘ﬁﬂé‘@(P >
0.05),

Z518 X CCT Al COV IEH B9 BT BEAT 5 L IR 05 2 i)
AT IR o, YRl RERY B, JUHE CCT AN
CCV i B 1E # 1Y 8 &, i — 24T DCT K & 5 % H
Pentacam ZR G THR A IE

KR B REIR T PR ETT; Pentacam 4317 5
4 6 A9
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JE1T ( non-contact tonometer, NCT) , GAT X & 7 s I I fi
JEEFTHR IEE e g )52 00, 8 A by 2 ) R s 1 = e B ™ T
NCT PR HARAERTE A2 )2 0 T R (HF 58 & 3R
24 b o £ IR BB (central corneal thickness, CCT) BH i f B
IEFAEIY, GAT FI NCT A A 22 32 B — E R0, 11X
R B0, 5 JLAE B 4 T 3 A %8 IR 3 ( dynamic
contour tonometry, DCT) HI Pentacam HE B 5 70 #r & %,
DCT ty T3t I A AN [R] , 52 #f N5 A ) ) 22 R 1Y 52 i)
/N, T Pentacam % ¢ AT DL I £ A 5T J 3 10D oty 238 70 £
PR | FEAREEAG A 45 SRS A R T 31000 (R AT RO
T 153 7 B2 46 PR 2 0 MR s 0 2 (A 52 i), AR fF 5 %o 3
DURHHR A A 77 v AT OE, JF R CCT v e £ 5
%( central corneal curvature, CCV) Xl B 0 52 ) , I
HWR,
1 XRMTFE
1.1 348 BEHLEES: 2010-12/2011-02 B2 FARM T —
R EE BERFHAE 3> T BOE 0 3UAT LASIK TR 143 1]
286 AR, I 102 B, 4 41 1), 408 18 ~39 % P I 45K
BREEIE BT R 1. 625 ~ 10. 625DS, HEBR T YEIR 5 o | £y
R i U MRS A 5 M4 B RGP . LAY
#%:NCT(CT-80A , Topcon 2~ Fl , H A% ) | GAT ( Haag-Streit 23
A, i+ DCT(Pascal A H], it ) Pentacam =R {7y
AT R SE (Oculus 22 F] 5 )
1.2 Hik
1.2 1 EFZE A EF IR i [F/]— A& H
Pentacam ZZiillH: CCT 1 CCV J& , K% NCT,DCT, GAT
=P AR I IR 0 R] B S R] Smin, DCT Al GAT
DT 4o/ L Eh1R AT R PR 2% BRI
1.2.2 Pentacam #0& {EitH LA B EE LG, ik
Sl Nl 2 O e 121 7% S O o N
MR MR DA R AR KT, A e 5 AR AT e B 3 B s A 7 G
EFIXTEE , Scheimpflug —4ER RGAEAE] 25 521K 360°
04 25 TRIEHER . A EE g B AR FLARAS T AE s
TR PRI LR 2 SE -8 R R B
7~ OK il 25
1.2.3 NCT IE . Pentacam RHKRIERE HELT
BLASHTE AL E F 7, 4 IR AL 58 B4 B sl
B AU 3 N E RS TEEIME . B NCT 45 4 A Pentacam
ARG R IE R T, % R % H 82k B Ehlers, Shah,
Dresden, Orssengo/Pye I Kohlhaas 5 F 7 AR A IE (A
1.2.4 GAT UE WIRZFOLRPOE, BFH THE T
ZUAT N AT b SRR E FT T R R GO e S 3 S
TR, BRI 3 K, 3 IREUE A2 A i 1mmHg, HF-
BEAE R E 25 R
1.2.5 DCT MEAZE  Hekh & KM GAT 4,
3l DCT MR &3t , Je A MR J5 22 IRAR U 1 | R HR I £ 3 4K,
M QEHKRTF 3 B KIS IERL, B Q {H-M 1 ~3 B AR &
18, BCP- Y AR R I 45 2R

it oF 0 My 2R SPSS 17. 0 Ge it a4k 9k 47 Kb ik
B[R AR e e (B =z ) 19 25 S vk U R FH 2 o028 1
ZE5THT R A LS AT, AN TR AR 310 S (= [ 18 R %
P43 K pearson (2 tailed ) AH 43T , 4% Flt IR 0 42
{5 CCT Fl CCV Z [8] YAHSCHME I3 BT R FHZ A RT3 5347 D7
%, P<0.05 AZESFAGI L,

1 KARE(mmHg) MEE

UAEEWSRFS ok PR 2k
NCT 17.40 2.481 286
GAT 17.717 2.9183 286
DCT 18.799 2.5909 286
Kohlhaas 18.065 2.3622 286
Ehlers 17.928 2.3872 286
Shah 18.029 2.2800 286
Dresden 17. 894 2.2669 286
Orssengo/ Pye 17.738 2.2827 286

T NCT A F M =CHR i1, GAT 183 Goldmann J&F- = HR &
11, DCT X3 3 & % BE IR 11, Ehlers, Shah, Dresden , Orssengo/
Pye F1 Kohlhaas 103 5 PR AL IE Tk,

24£R
2.1 FAREBEZ ERILLE S 4LiR HAEWF 505 br
WEZE W, G F 0 & I E Z 0] SR EAEE 22 5,
Hirp NCT {E AKX, GAT {HIX Z , DCT {H fie =, DCT 5 HiAth
SRk Z B A BE M5 (P <0.01) ;GAT 5 DCT,
Kohlhaas,Shah Z [B]f5 22 5% (P <0.05) , 5 NCT, Ehlers £/
Dresden , Orssengo/Pye Z [8] TG 22 5 ( P > 0. 05) , Pentacam
BHRLIEME S, Orssengo/Pye 5 HiA Ty ik 2 0] 22 7 e K,
1M Ehlers 5 At 777k 2 (8] 22 F45 /N
22 ZRAMEBEZ BMHEXEST KSAREMHZEA
I TE AR EME (P <0.05,2 2) : NCT 5 Pentacam £ #%
TEAR R AH e PE B 5 (r = 0. 740 ~ 0. 974) , 3X ] BE &
Pentacam R ZEXT NCT 478 IE R AL, NCT 5 GAT )
FIEMSR T DCT;GAT 5 DCT BYAH M Fe ik (r =0.702) ,
b5 NCT (A & R B K, 55 Pentacam % K 1E {H H 1)
Dresden FHCVE B B, DCT 5 GAT WIAH G5 (r =
0.702) ,5 NCT Hl Pentacam £5#% 1E B A A S HERE 55 (r =
0.516 ~ 0. 571) ; 1 Pentacam %% ZH A% 1F {5 ', Shah 5
Dresden Z [A] [ FH I R 5 EH K (r=0.993) ,
2.3 CCT# CCV 5&AMREFEEZ EMMHEXESH CCT
¥ 537. 44 £24. 66pm, CCV 35K 43.3 +1.22D,
CCT 5 NCT, GAT, Kohlhaas £ 1EA15¢, 5 Ehlers 5 i AH 56
(P<0.05);CCV 5 GAT 2IEM (P <0.05) L CCT K
HAR X, CCV A H A B Km, R RS M R AS B v, ST 2
PEFA TR  Vyey =-12. 122 +0. 041X +0. 177Km, Y, =
-8.339 +0.015X +0.413Km, Y, =11.841 +0.027X
-0.186Km,Y,,,. =26.737-0.031X +0. 176Km , ] NCT %
CCT Mt K, CCT AR S 10wm , NCT {E R E 0. 41lmmHg;
GAT 3% CCV ¥ Wi % K, CCV & B 1D, GAT {8 1/ 5
0. 413mmHg; DCT, Dresden , Orssengo/Pye, Shah 5 CCT #l
CCV BIRFEEMNE(P >0.05)
3iTit

AR R R B BB A T H |, RPN LR
Wi EE TR EE ST —, BRI AN HERG, AN Y
A EOEH IR JEHR | R HE S5 50 I B2 1R TA , T
TS FIOCA S 25T 5 AR 175 50 1 35 8 25 FH R A
BB D) e AR T ORI 22 (10 B 583 B . R R o S22
CCT,CCV FIREHOE S 2 52 ma , N B A9 IR et i F
BT RBRRYEE T EA13Z 52 m () B 2 AR R TR], B
FEANTAME BT 3484 A IR FEAG A i+ g
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F2 HRAMEEMHEXME(rE)

NCT GAT DCT Kohlhaas Ehlers Shah Dresden  Orssengo/Pye
NCT 1.000
GAT 0.628 1.000
DCT 0.555 0.702 1.000
Kohlhaas 0.974 0.607 0.552 1.000
Ehlers 0.740 0.556 0.516 0. 806 1.000
Shah 0.864 0.612 0.559 0.905 0.978 1.000
Dresden 0.917 0.629 0.571 0.944 0.947 0.993 1.000
Orssengo/Pye 0.875 0.612 0.556 0.928 0.956 0.987 0.985 1.000

HNCT AR AEZ A =UIR 31, GAT X2 Goldmann IR I, DCT 3R 848 BRAR 11, Ehlers, Shah, Dresden,

Orssengo/Pye Fl Kohlhaas 103 5 FIR AL (F 75,

GAT JET L4 i )72 WO R F {2 , NCT
I | TSR A A AR O AR PR A i B 2 T
FL;NCT F1 GAT [F)J@ JE 2R T, 2 M8 Imbert-Fick &
PRI R T AR 2 % A B h 24250 7. 8mm, CCT 2
500 wm FIIRERGEF TG A8 LR B0 £ RIS 3 R il R 7
AR R P22 5, G TF ARG 1 A IR TS B i
R R AT AR KA, 3 DL R i) J 7 HR R 1 10 7 B
Pk, KERIPFFEIE I R BRI {5 %2 CCT, eV
FIHOGAER Z AR, SFEE Ok NCT I 5 52 £ i
JEREREMAEL K, Siganos %7 FF NN IR KT 1R 22 5
CCT W] B EAAK , Garzozi 257 B, 24 CCT 28K T
4% B BR AR LA 12 1 A9 T 15 5 b & 300 A S 30 25
s ) R A 0, TP {15 84 %) A ot 238 s LE A G, £
JES i 2R A5 38 1D HR FE B 0. 375mmHg, 48 3CXT 286
SR [ P2 R gl 2 ) A0 A R B R A T 9 U A5 31 T AR RIS
ZEHLNCT M GAT Ml {EH 5 CCT 2 1EAH 2, GAT 5 CCV
HIEMZE(P <0.05) 5 N[5 5 #2 1] IL NCT 5% CCT
SRR, CCT 423 10pm, NCT B4 55 0. 41mmHg ; GAT %
CCV Mt K, CCV £ 1D, GAT {E i % 0. 413mmHg;
XFT NCT 5 GAT 1% Loy, FeAr145 1 7 NCT il i (i 5
F AT CAT BRI 4518 5 — F A AR A S
AT ph— 2B AR — 3, GAT {H %8 NCT {575
0.317mmHg, —#F Z [ JCH B 2257 (P >0.05) HAELH
A (r=0.628,P <0.05)

DCT J&—Fp 3L F A ) BB A KOs AL IR JR 3, &
FIARE s A 5 A IR T R I A U RIR Rk, Mk
5 IR A A B #2 BRVCEC” B, 483 TN 0 2% 52 28 A R
ZFIR N RS54k, DCT FH o8 i e 78 4 AR AR B %
SR HUAHR R0 e | 3t G 1 ST B ) e i 3 1]
Fa A By 2 E R R R A H T R B A SCRER X DCT
A ) VAR e B 5 T P FIR TR 3 =22 ) 1) LS A T T 9
Kniestedt 257065 DCT MHEAE-5 A7 IRHR F A9 HREIR Y%
T AR AT H A, R R GAT M AEAEXT L, 45
R DCT i B3 e S, 7R b — AL
1 kniestedt PEff T DCT,NCT 5 GAT =Fpi% 4%, fth 43 3]
HESE S YN A — g IR K, 22 R 45 1 B OR DT 28 5+
P g /N Rl X DCT, GAT Al NCT (5 5 £ i
JEREM R R IEAT T 50 W, A5 5 P A 45 SR 5 A BT i 1
ARG, AR AR AN 10wm , HR AP 551 0. 35mmHg,,
AMFE H DCT W {8 5 i, B 55 T GAT 5 NCT i, 5 &
MIZ A BEIEZE S (P <0.01) (A H E S EAHXE(P <
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0.05) , 5AHICSCHkARTF &1 s DCT 5 GAT 19 A 56
5% (r=0.702) ,5 NCT AMHOCHERS 55 (r =0.555) ,iX Al i 5
NCT 52 CCT M %E GAT KA K ; Lot Ml 73 Hr 7
DCT & CCT il CCV BIAFFAEARFKNE(P >0.05) , 5RETE
WFFREs R —2 0" W5 GAT I NCT A H, DCT {H
AJBEARSZ CCT 1 CCV LI s MR /N

Pentacam 7317 22 Gt 38 1o Jie s 5 A5 AR IBCIR 1y 9 = 4 <7
PTG 005t A R RE R 58 5 25 Ry 1 8dls . & AN
TR R AR T A R AR A 55 A R o AR R 3
SEPRHE 5 R IE TV TR A 5 EE B S5 R 2% X0 HR ) £
it A i . fE pentacam ARG MR IE ks ,Ehlersm
7 \Shah' ™" 11 Dresden'"” 3544 CCT W25 LKA 1E
HRJE, 17 Orssengo/Pye'" 241 Kohlhaas'”' ¥: M [A] 1} 2% f& T
FREIEJRE Rt < PR R A 22, Kohlhaas ¥ 52K #1155
ROTSE M R AE N X pentacam 25 Fh 5 1E (8L A ME B 4
KGR B e, ENSMRIEARZ . A& ik
i& Ehlers Fl1 orssengo IR EAE T CCT X GAT BIFE
FH, TRE2 S GAT (B T, BIVAE £ 1 S W) GAT B 9 {1
T WA SR S BUXE T B 210 ) Dresden 1%
BT, A3 B T 45 A A AR o] e 34 25100 A Sy
LASIK A58 H Ehlers ¥ X% 1R F i #4547 1% 1E 5 HEBR 7T %E
FOCIRAIR RS 5 &, AT & Kohlhaas Al Shah FiFf
J7E 5 GAT,NCT Z [0 2% (P <0.05), 1M Ehlers,
Dresden Fil Orssengo/Pye JLFI J7 % 5 GAT,NCT Z[8] JC 2
5 (P >0.05) ,Pentacam T 21 1EAH 5 HAb A AR EAHZ
B A A A A DGR (P < 0.05) : Horht Dresden %5 “ 4: b
WE” GAT Z [A) AH DR Bie 5 (r = 0. 629) , X W] BB A2 A
Dresden B2 20 MR N3 R Goif & B iR R HAS
IR IE 23 A B e MR M, e ] 1 sk JLAM RS IE 45 2R
ER s 4 01 59 ¥ 8 78« Dresden, Orssengo/Pye , Shah
5 cCT At ceV AFAEM (P >0.05) . Kohlhaas Al
Ehlers Wi #1155 CCT Ml CCV ZMIAETEL M R, UL
BRI I 77 55 3% CCT 1 CCV B 52 T HR 035 22 5 AR
S5 5 A HGE BEA AT G R AN RIAL , AT e SR PR Y
S BRI LB T AR R TS 1k

Pentacam #5401 1E{H 5 DCT {8 = 8] B9 He %8, B 9 4b
i A DLHRGE , AR 5T B~ DCT M & {H 5 Pentacam 45 Fh ¢
TEAHZ A A7 7 22 55 A B AT 22 (B A B0F W AR e (r =
0.516 ~0.571,P <0.05) ,DCT 5 Dresden, Orssengo/Pye,
Shah JULRM 7 E:41 5 CCT 1l CCV AFELEAEHE(P >0.05)
BTSSR GAT Z (A1 XA B AR M, R EA]
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BEfg A Ra e P M S e R R R

SN FERK PUFPHR il £ 77 vk NCT A GAT {6 %)
% CCT 1 CCV Bz, Hrp NCT {H5Z CCT 5 M fe K,
GAT {52 CCV MK, T DCT {H 1 Pentacam K435
IEfEARAZ CCT Al CCV B2 M sl ma AR /N (H 2 J5 W 3 A
B 5 DR FRATTIA SRy o g 2 3 R i 6 0 ) i BRE N
FEUERT 7 YRR A B e U0 FH 7 A0 A 35 v 9 T
SR F T, T — 2 R SE ) £ 3, R B P BE R 1E H R
FETT GHR ul 2 = MR HE A £ LA S A D PR S B
HiE—17 DCT ¥ 2 5 H Pentacam F 4 #E17 IR R

1E, B IR FOLIR B2 FIiRZ
SE
1 BAE AHE. Ao RRE B X RN IR I3 405 vk S i o [l 2 PR IR R
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