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Abstract

e AIM. To evaluate the sensitivity and specificity of
GDxVCC, short wavelength automated perimetry
(SWAP) , standard automated perimetry ( SAP) indices
in the early diagnosis of open angle glaucoma.

¢ METHODS: Forty-two normal subjects (42 eyes), 84
patients with open angle glaucoma ( OAG, 84 eyes) were
examined with GDxVCC, SWAP and SAP. Receiver's
operating characteristic (ROC) curves of RNFL parameters
were described and compared. The sensitivity and
specificity of GDxVCC, SAP and SWAP on glaucoma
diagnosis were calculated.

e RESULTS: The area under ROC curve of GDxVCC
parameters were: NFI (0.87), IES (0.85), IA (0.80),
TSNIT (0.77), SA (0.76) respectively. The sensitivity of
GDxVCC, SWAP, SAP were 80. 6%, 74. 2%, 67. 8%
respectively, and the specificity were 95.2% , 85.7%, 76.2%
respectively.

e CONCLUSION: NFI and IES are the best indices to
distinguish normal subjects from patients with
glaucoma. GDxVCC has the best diagnostic capability,
SWAP is the second.

* KEYWORDS:.: glaucoma; sensitivity; specificity; retinal
nerve fiber layer; visual field

466

Citation ; Zhang Q, Xia XB, Wang PB. Comparison of sensitivity
and specificity of GDxVCC, SWAP and SAP in the early diagnosis
of open angle glaucoma. Guoji Yanke Zazhi(Int Eye Sci) 2013;13
(3) :466-469

WE

BP0 IE R E OB AR 2 Wi GDxVCC | 5 L B
T (SWAP) Frifi A s LB ( SAP) -2 8012 W H. 10107 f
R AR A SRR AR S

Fi% R GDxVCC Fl SWAP K SAP Xt iF 4% A 42 f4i] 42
AR A f B 5 G AR H o 84 191 84 IR UEAT 4G4, 21
GDxVCC % Z: % (TSNIT, SA, IA, IES, NFI) ROC ( receive
operating characteristic curve) il £&, b % GDxVCC, SAP,
SWAP (SR R S

ZER . TSNIT,SA ,IA, IES, NFI () ROC [fi f243 %] K 0. 77,
0.76,0.80,0.85,0.87, GDxVCC,SWAP, SAP fi% &k ¥
5r51°M 80. 6% ,74.2% ,67. 8% ; ¥E 5143 W 95. 2% |
85.7% ,76.2% .

L5t GDxVCC 28 NFI A1 IES & X 43 IE % A6
IR AR R, GDxVCC ZMrE ST SWAP, SWAP fI
T SAP,

KARIA . T OCHR s U s R S s IR R 2R 2T 4 )2 LY
DOI:10.3980/j. issn. 1672-5123.2013. 03. 12

S| .8k, B, TP, GDxVCC Fl SWAP K& SAP £ 71/
I SEHR B2 Wy vp i UM A R . B PR IR BF 2 A 2013,
13(3) :466-469

035§

T A1 A SEHR S —Fi A ] 306 4 400 o e 4221 40 it A
B o BP0 1 22 2F 4 /2 (retinal nerve fiber layer, RNFL)
FENG RIS W B G Hok e B SRIE R
B4 A BRUE” B A A R 0L B G 0 s 0 B sl A, 9
5 22 ELAL T A i 301 5 e IR T 3 (SWAP) 38 3 43 5 4G
PR 28 4 v 60 A T 8% ) R | B A R T A A
(BRERRET | G 5 € RN 2T €03 38 ) o B % P G R K
IR HEE S R0 T B 5 o e B SR R R AR
FI XTSI RNFL A 45 R K6 A2 T £ AU 356
HRIZ W FIA T B 658 . GDxVCC &S F| ] RNFL 1R ¥R 45
5k % W AT 4 RNFL J& B | DeLeon %57 #f 5% & /=
GDxVCC F1 OCT 5% RNFL JE R iy T &5 A8 S BE7E 75O
AR 9 25 B Be 28— 350, Forp B G AR GDxVEC I 1 45
FE L OCT 4, 2 BT A 1L, B A X GDxVCC &
SWAP KL A T £ 70 75 56 MR 10 B8RRI B S 1 b A
K WARIE , ABFFEEE SR H GDxVCC, SWAP, SAP 4 ill 1F
BN R OIR R, 0 — 2 O M P



Int Eye Sci, Vol. 13, No.3, Mar. 2013  www. ies. net. cn
Tel :029-82245172 82210956  Email . 1JO. 2000 @163. com

GDxVCC F1 SWAP K SAP 7 FF#1 B 75 G IR HL 112 Wi vp 4
UM K R S
1 3 &IFE
1.1 3% G2 MO ARRUE. (1) IEH 24 42 4] 42 B . ok
B R A E R RS A EEE BENIEE R R
J& ., 520 1 20 IR, % 22 i 22 IR ; 4F#% 22 ~ 60 (F3y
36.48+16.26 ) & IEM 1 =1.0, AR %
>18 % W H i IEAL ) =1. 0 WU A IEBREE-5. 00 ~
+4.00D, JE 6522 <3. 00D ; 5 EAS TE AP HAh HR 75 5 W
AR HR 24 <21 mmHg , WHR C/D<0.3, H25{H<0.2; TLH G
MR, (2) FTF A AE EIR AL 84 i 84 R . 2% A
HEE R AE R B IR LR T12 . 46 i 46 IR, &
38 1] 38 HR ; 4F#4 21 ~68 (-1 41.35+18.05) % ;B iEM
S =1.0, HAREE LM IF A EHEIR 36 4] 36 R,
KEERCIR 23 6 23 HR, 1E % R R 1E 75 LR 25 6 25
R JT A 5 G HR 4 R 4 5 G R 24 4 48 1 1932 b
WEL IE LABR L BT 5] 43 A3 AR e 5 X B 50 Bk b
HE (D) IR <18 275 (2) 43 W5 PR 9 s sl il AS 4 19 &
IS 5 5 (3) P HoAth 76 shPEIR SR ; (4) BATHR 9 FAR
(5) dRIRIR IR ; (6) (A 5 (7) HAT IR — A~ a2 A4~ P
T EFAG A G5 RN AT SE (PP E > 15% , B TE=R
>15% [ ERE>15% ) 5 (8) GDxVCC RIS Q<8;
(9) AT An] 490 5% J] BBl Jok 2% i 25 45 X 35 3] GDxVCC &R 4t
RNFL A B A0 6 X 30, 1E 5 41309 7 O HIR 40 [ 4 % |
JEGEE M2 R TG T2EE XL (P>0.05) , 1EH 4 K%
FCHR LAY HR R4 43 31 M 16. 2443, 13,22, 45+10. 37mmHg;;
C/D HHEIES 10 0.330.12,0.7240. 18, WIZHEJARJE (=
8.63,P<0.05) .C/D HAH (¥’ =6.50,P<0.05) 23 H 45
R,
1.2 Ak WEKE A K A Humphrey-750 #1 B ShHLEF T,
SAP Kt . 15 500655 BN 31. Sash (apostilbs, P EE4R ) ; 35
FOEEE R @ IFR K /N A Goldmann I3 MAR €3, FH
{0, 40 bR 52 BLET [E] 200msec , 7] B B (8] 600msec ; 4 ] #2
J¥ 242 # AR ( SITA-standard ) , A7 H0 3078 [l N 1
B3 A Y 54 A Fe DN A7 A5, A AH <0 PR A5 TR) Y 2 Ta) BE B R
6°, A E AL 1 M, SWAP KR &K L2 N
89cd(candela) /m* ; 1 S GBI (6 A B 3% 35 (015 506 AR
KA GoldmannV 3 #IUFR B8, 4 15 €4, (45 4 440nm) |, #L
b2 BUET [E] 200ms , 8] B B (8] 600ms ; 76 I #% )5 ok 24 -2
Full-threshold F2/7 . 2 WrhndE f W A7 G HR € B 2 I @
I Xt R JEC ST AR F | R B A5 ARG A R IR AT A ST 12 W O AR
PEALEF G, LR E A —8, i F IR E R (B
S 42 ) MU 5 ik . SAP K SWAP 2 Wrbr i . 75 GIR
20 B 4 ( GHT) - #8 H IE % A FR 4 (outside normal
limits) . GDxVCC iZWitrif . TSNIT &S5 R N — S8
55 Z 555 N IRt e L L AR X FAE R <5 % B NFI>30,
Beit25 43 M1 . R FH SPSS 13. 0 A 48 3 #1354 7 %k
PEor B, Beit 2= 7 v R R Or Ko S sy ¢ K g, P<
0.05 A 4t it 2 % X, R H ROC ( Receive Operating
Characteristic Curve) f1Z iR CDxVCC & —Z BB
PERVEESFPE T LA GDxVCC Fl SWAP K SAP 1 fiUsk
P R e P<0. 05 A B35 5
Q4R
2.1 GDxVCC &2 #H 2 M RHA RE BT HRROSE R ER
B IRERIS R AR EOEIRA A, GDxVCC

.o

0.8

206
%

0.4

0.2

0.0 ! 1 L ! )
0.0 02 04 06 0.8 1.0
145 (%)
B 1 NFI=30 5 ROC #i%k: 0.87,

1.0 1

0.8 |

0.6 |-

U (%)

0.4 |-

0.2 |

0.0 L L L L !
0.0 02 04 06 08 1.0
I 5 ()
E 2 IES i ROC #H%: 0.85,

1.0

0.0 1 1 1 1 ]
0.0 02 04 0.6 0.8 1.0
15 (%)
E3 IA# ROC #i: 0.80,

S0 TSNIT, SA , TA , TES , NFI g% 43 51 4 68. 2% ,70.9% ,
77.7% ,70. 4% ,80. 6% ; F¢ 5315354 90. 4% ,86.8% ,
84.5% ,95. 0% ,95. 2% . 45 % W 7 %7 B4l ] — 4>
GDxVCC S5 5 M2 Wrif, Horh NFL () U K e 5
P E . ROC 2k . 32l # e th 4 45 2R iR, GDxVCC
ABHROC F A4 :NFI; 0.87, TES: 0.85,1A: 0.80,
TSNIT: 0.77,SA: 0.76(& 1 ~5 ).

2.2 GDxVCC,.SAP . SWAP X RH F A B F RIS B 1Y
FRAMERERENORE  IGREIZ T AR OLIR
f R E o, GDxVCC  SWAP SAP £ 45 J A 50 s 28 1Y
KA FR (HBUENE) 73 M 80. 6% ,74.2% ,67.8% ;M AEIE

467



ERERZE 203FE38 £13% F£3H  www.ies. net.cn
BB=%5:1J0. 2000@ 163. com

B85 :029-82245172 82210956

1.0 r

0.8

BURKE (%)

0.0 1 1 1 1 )
0.0 0.2 0.4 0.6 0.81.0
175 (%)

B4 TSNIT ¥ ROC #i%: 0.77,
1.0 r

0.8 F

206 |
4%(
iEg]

804 F

02

0.0 1 1 1 L []
0.0 0.2 04 0.6 0.8 1.0
1-H7 7% (%)
B 5 SA® ROC #i%: 0.76,

HHR T, GDxVCC SWAP  SAP #6128 5 22 90 1F % 19 & 4
(R 4R 95.2% ,85.7% ,76.2% . GDxVCC A
T AR AU R R S W B LR VR 2 T s v O B AR

PLERE S i
3itig

3.1GDxVCC &2 #i2 M E KRN R E R IF FHE LR

4N 5 GDxVCC AR E FAs S B AR £, 45
R R ST BB BN 72% ~82% , F8 51K
56% ~82% " 4EHR2E S K AT RE S T AT A O
2 AR Kk B bR vE AR ] nl BE R T F OCIR B 75 A B
) 7 T AR RIS AR () AN ], 3 7T B R T R O HR A9 A7 i
P22 5 EMGCR St B AR F B iR 22 S5 R R Ik 7
., AWFIEEE X CDxVCC HUEE F RS R A A,
KB GDXVCC g3 R L X 43 1E 5 A FEEHR , A i R
PR Y A RNFL #6845, NFI J&38@ i RNFL J5&
il 1 A T A I o R S S PE ALK (SVMD) B il 42
I 265 1) v I8 SR HEA TR Y, S DA S BB A S IE
AR5 75 JEHR G 2 X RUBE , A 98 45 S 3 B NFI & X 43 1
WNECIR 0 A sk I8 bk, 5 REEF T — 300, A
5 7% SR 18] X FR 1 (TES) (91X 43 B F1 ALK T NFI,
T T H A A5, Ui B SUHR 8] X FR 1 AE i GDxVCC S48k
FRE— B SR 45 A5, T8 T XUHR 5] RNFL 43 4 18] £ 4H {0
FREE N T 75 G HR XHR [] A G B 1 A 00 ek 25 2T 4 J 2 46 2
A R ) RE

468

3.2 GDxVCC,SAP . SWAP I E X IRHB R ERE R
MEEE =W A T, GDxVCC s AR i W sk e
(HHURNE :80. 6% 45 51 :95. 2% ) , M IT A AL GHR Y
ARSI 7 oRA RO . ok ARG I D 3 KOG HR
RN HERIEA B LR (1)30 ZERTHRC Bos
RNFL By &b 2 6 IR e 1555 (2) GDxVCC 38 ik
T 43 B RNFL (4 3E 3R 1, o SiE 3 14 30 45 75 H 2 00 A 400 o
LLYEZIERE . GDxVCC A& s 0] 6, JC BA i i 2% 21 3%
N, A E R EE M S0 A RO, 75
R IRAREOCE R UTTRBE ) RNFL 28068 30 4 T0
JEHR T B8 B AL ET R L GDxVEC RS- LR E
FCHR v] BE 52 NFI &2 —~7E RNFL B I i —4> 4
AT A0 e R PR R % B S ML (SVM) 114 1 28 [ 245
() = OE 2R AT A, SR A R 1 B AT AR R M 1
R DL G HR B X6 B o, FH 3% > RNFL JEJE #b B 15
SR fd IR AT B IR, $5 78 RNFL (4 58 350 I IR
W5 @R T NFIL & XA IE R S5ECIR R ES8, Bk
FHAZ WL T 5 18 AR E N SR ik, Bk
5IEH NI HER 25 FA7 76 58 AT RE, T3 GDxVCC HiR
RN H RNFL JE B Z 4R 8852 ), HI 89 T GDX fE
HFEF BT B A S AR

SWAP 4 U 5 5 55 1T GDxVCC 5 SAP Z
(], AR XS T SAP B4 (14 AU B S P 5 JHCAG T
BEAARTFR, WRTETR , SWAP T4 Ze i L T e fai ik,
53 BRI ARLBi 2R 6 v A €0 A A I 1 R A X
BRI AR R AR — 7 SR S K Goldmann
M AEAR T SWAP #6500 G HR , FHEEAS HH 2 87%
1MW/ W Kzl 67% |, UESE SWAP A5 %8 SAP 4 5E
R I SCIR PR 2 AE . ABFSE h SWAP il 2 e
BUREA SR AEHGE 45 5, oA B AR . (1) RS HA
Ii] < SRS A /0N B 42 5 i 380 00 B A 00 25 4R | Goldmann V
TR R AR 64mm” | i T 25 30 3408 o 4mm® | 78 HiAth
G S A2 A TR] B4 158 0L T, 2R L T R /DN 114 i 355 0 G )
U175 DG HIR AT D90 R SRR L K 1 S 38 4 B P A R
(2) FEIF IR W AN AT 5% 108 FH i o P BT 24 -2 4 (e A
¥ AR E LS 24 —2STTA F2 3 AH Hb , 45 78 {2 A 5% Pl e
PRAEILET B 115 LR LG SAP £ H 3k K A 3 et ]
AR B2 ) Ll R E 5 5 057, A5 R M2 Ik
AR BAPE ARG 1 5 (3) RIS HEAS [R] - BEAE 5C T 5
BT BRI ST R AN BR I 45 5, T SRR B R S P
TS 45 J R ARARRE | 3507 b B AR VAT B 0 B S e i
A X A A

3 = IS A2 WAL RE Y LB R, SAP X T A A
HOGARIZWRRE O A BT 7 |, A6 5 kPR IT M RS G R 19
W 2 HR A HR R AR R AR 2, T IE R
PETFVCHR | R R e 25 e PEAE T, DR e 5 97 R P e A4 1) 22
PRI R,

ZE Lk, ARWFSTE A GDxVCC AR XT 4
FARIECIREA TR A, 25 W GDxVCC 2 WiGE J1 1k
TROUEFAGI | B UCUE S T A0 4 A RNFL 25 4 A A6 0 A 2
FEA R G IR 2 W7 A G, 3T Zhong 450 8 X}



Int Eye Sci, Vol. 13, No.3, Mar. 2013  www. ies. net. cn
Tel :029-82245172 82210956  Email . 1JO. 2000 @163. com

52 {9 e MR T A VR A e A IR R R B 1 O SRR
JE5 GDxVCC By b J7 BIEA R R M, $7R P Y
IS AR AT B T 2 s 75 G IR B A2 W A JC AT RE
B T A B G IR LS AT 39 64 1 30012 WK SF A>T
5 AT A0 A B T IE S W A4 O A O E LR AY
FROEVE I E

SEZ 3k

1 h— 75 . R AL A A R T 7 G IR AL ARG A0 A
Sz IR RN 2005523 (3) 1261 -264

2 Quigley HA, Katz J, Derick RJ, et al. An evaluation of optic disc
and nerve fiber layer examinations in monitoring progression of early
glaucoma damage. Ophthalmology 1992;99(1) . 19-28

3 Quigley HA, Addicks EM, Green WR. Optic nerve damage in human
glaucoma. iii. quantitative correlation of nerve fiber loss and visual field
defect in glaucoma, ischemic optic neuropathy, papilledema, and toxic
neuropathy. Arch Ophthalmol 1982;100(1) :135-146

4 Quigley HA, Dunkelberger BS, Green WR. Retinal ganglion cell
atrophy correlated with automated perimetry in human eyes with
glaucoma. Am J Ophthalmol 1989 ;107 (5) :453-464

5 Deleén Ortega JE, Sakata LM, Kakati B, e al. Effect of

glaucomatous damage on repeatability of confocal scanning laser

s

ophthalmoscope, scanning laser polarimetry, and optical coherence
tomography. Invest Ophthalmol Vis Sci 2007 ;48(3) :1156-1163

6 FHE, TOCHRSE B 1 . JU AT AR TR ik 2004:335,
526,354

7 paci. SERIIRABRS M. R . FIERLEROR AL 2005 .71

8 Reus NJ, Lemij HG. Diagnostic accuracy of the GDx VCC for
glaucoma. Ophthalmology 2004;111(10) : 1860-1865

9 Sanchez-Galeana C, Bowd C, Blumenthal EZ, et al. Using optical
imaging summary data to detect glaucoma. Ophthalmology 2001 ; 108
(10) :1812-1818

10 Medeiros FA, Zangwill LM, Bowd C, et al. Fourier analysis of

scanning laser polarimetry measurements with variable corneal compensation
in glaucoma. Invest Ophthalmol Vis Sci 2003 ;44 (6) :2606-2612

11 Da Pozzo S, lacono P, Marchesan R, et al. Scanning laser
polarimetry with variable corneal compensation and detection of
glaucomatous optic neuropathy. Graefes Arch Clin Exp Ophthalmol
2005;243(8) :774-779

12 Funaki S, Shirakashi M, Yaoeda K, et al. Specificity and sensitivity
of glaucoma detection in the japanese population using scanning laser
polarimetry. Br J Ophthalmol 2002 ;86(1) :70-74

13 Blumenthal EZ, Frenkel S. Inter — device reproducibility of the
scanning laser polarimeter with variable cornea compensation. Eye
(Lond) 2005;19(3) :308-311

14 Bagga H, Greenfield DS, Feuer W, et al. Scanning laser
polarimetry with variable corneal compensation and optical coherence
tomography in normal and glaucomatous eyes. Am J Ophthalmol 2003 ;
135(4) :521-529

15 lIester M, Perdicchi A, De Feo F, et al. Comparison between GDx
VCC parameter and achromatic perimetry in glaucoma patients. J
Glaucoma 2006 ;15(4) .281-285

16 Reus NJ, Lemij HG. The relationship between standard automated
perimetry and GDx VCC measurements. Inwest Ophthalmol Vis Sci 2004 ;
45(3) .840-845

17 Lewis RA, Johson CA, Adams AJ. Automated perimetry and short
wavelength sensitivity in patients with asymmetric intraocular pressures.
Graefes Arch Clin Exp Ophthalmol 1993 ;231(5) :274-278

18 FFLI3C, F4h. W/ B LB v S 4 ofi 11 G AR EF G I R0 Ol
HR 9 S L. TR AR R B 24 7 2002538 (1) 23135

19 Reus NJ, Colen TP, Lemij HG. The prevalence of glaucomatous
defects with short — wavelength automated perimetry in patients with
elevated intraocular pressures. J Glaucoma 2005;14(1) :26-29

20 Zhong Y, Chen L, Cheng Y, et al. GDx VCC measurements and
blue—on-yellow perimetry in ocular hypertension. Lasers Med Sci 2012
Feb 3 [ Epub ahead of print ]

469



