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Abstract

¢ AIM: To evaluate the ability of Cirrus spectral domain
optical coherence tomography ( SD - OCT) - guided
progression analysis ( GPA ) software to detect
glaucomatous progression in primary open angle
glaucoma (POAG) patients.

¢ METHODS: ; Longitudinal study. The study examined 45
eyes of 36 patients with POAG over a 2y period. All eyes
underwent at least four serial retinal nerve fiber layer
(RNFL ) thickness measurements performed by Cirrus
OCT, with the first and last measurement separated by at
least 2y. Visual field (VF) testing was performed by using
the Swedish interactive threshold algorithm ( SITA)
Standard 30 -2 program of the Humphrey field analyzer
within the same week as the optic disc/RNFL
photography. Serial RNFL thickness were assessed by the
GPA software program. Glaucomatous eyes were
classified as either early or advanced stage according to
VF severity. At the same time each eye was labeled with
status of RNFL ( diffuse RNFL defect; localized RNFL
defect; no RNFL defect; unidentifiable RNFL status)
based on baseline RNFL photographs. Reference standard
of glaucoma progression was defined by expert

assessment of optic disc/RNFL photographs or VF data.
Sensitivity and specificity of OCT GPA, as well as
agreement between OCT GPA findings and each reference
standard data were estimated.

« RESULTS. Eighteen eyes showed progression by optic
disc/RNFL photographs or VF data, while 15 eyes by OCT
GPA. When expert assessment of optic disc/RNFL
photographs and VF data was used as the reference
standard, the sensitivity and specificity of OCT GPA
employed to detect glaucoma progression were 38. 9%
and 70. 4%. Agreement between OCT GPA and either
optic disc/RNFL photographic evaluation or VF analysis
was poor (k=0.211, -0.036 respectively). When expert
assessment of optic disc/RNFL photographs was used as
the reference standard, 6 eyes were detected progression
only by photographs, 2 eyes showed a new disc
hemorrhage while 4 eyes with optic disc rim thinning.
Among 9 eyes processed only by OCT GPA, 8 eyes were
in early stage of POAG, of which 5 eyes had a diffuse
RNFL defect and 2 eyes with no RNFL defect at baseline.
VF analysis used as the reference standard, 7 eyes were
detected progression only by VF testing, of which 5 eyes
in advanced stage of POAG. Twelve eyes were processed
only by OCT GPA, of which 10 in early stage of POAG.

¢ CONCLUSION :The Cirrus OCT GPA is more sensitive in
eyes with a diffuse RNFL defect and may be useful for
progression detection in earlier stage of glaucoma to
complement other reference standard strategies.

o KEYWORDS: spectral - domain optical coherence
tomography; primary open angle glaucoma; guided
progression analysis; optic disc photography
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£E R HR R BEAH SO HI KA POAG #3518 R (40% ) ,
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Je AR B W AR, OCT—GPA 7 AR 1Y 7 6 VR S 1
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11, Horr 5 HR JEER R R BB AR $2 /5 k12 P RNFL Bidbt,2 IR TG
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J R T A P DG AR 2 — 2H B A R AR PR R R R A 22
LT Y45 FLEF S i HEAT PEECE PEIR A . B e it i
Beches 505 22 AN Al 30t A R 1 s I DS R T A B
YEHR (primary open angle glancoma, POAG ) H 354 BiliK N B
B, AW POAG 7 1K DO [ I 47 45 44 P4 K 2
REMER A . BT B BT AN D REHE I Wit b, VP 2
KA Z 0 GHRIG PRI 6 3 DL e R bl HH A —
FE R 5 T LR S g o RS HRAR Ry 45 R 1 i 1
Wi, & o W IR A AE AR I R A 25 570 I e G A 1
FHOCHRPE LA PE G bR e . DL Al T W Z 11—
MRS A AR A 52 B A AR ) A S AR
LB RN T OL AR R 25t & W E B Y
BT SCHRARE HAMCA B T POAG 1 512 W, ST
FHF W 0055 SR 3k 1 S T T A AR T
AR E 5| 43T 4 AR (optical coherence tomography —guided
progression analysis, OCT—GPA ) ¥ A i i 18 5 40 /A i it 22
2} 4EJZ (retinal nerve fiber layer, RNFL) BEERA, B
SR B AR 2 K BT R R R TR 3R AL T A AL Y
RNFL 8L DX 3 K RNFL J5 2 A8 A ZCfE, DA T 4 7 75 S R
RN

HHTXS OCT-GPA 1 Wi 77 ' HR F ré 12 Wi &4 R 19 AH ¢
SCHRARIE B0 AR TSR POAG SR & BEVT L% OCT, Al
FH OCT-GPA HEARFNWrHE NS &0 , LA B K HI IR A 40 1B
RN BRUE, T OCT-GPA Hi AR 1) R U K45 5+ 5, 7F
W IHAZWRLRE B o BTt 25 4
1 X &HF %
1.1 3% HmBFs, %I 2013-01/2015-08 F e RF
2G2S 1Y 36 1] 45 HE POAG B4, ILITURN 5T 3%
PR /R R E F P A B b, O 28 1 B PR AT 52 (& B
LR, A S 5H 80 A B R LA R 4
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BTHIERES, A POAG B HWHIT T 2 IEFR
KA, A5G0 ) AR b R e S Bk R e T RIS
A JEOCE Fi AR A, POAG i2WibriE. (1) &2 Ik
AR FE>21 mmHg (1mmHg=0. 133kPa) ; (2) J f 55 K6 A 1 By
FAFEIC (3) T DGHR PR ZL 3k 458 3 0/ B30 ) JEs ot 2 2F 4
JZE (4) HOCIRM MBS, BAT (1) (2) T 5 (3)
o (4) R WIST . IABRIEN « SRR IE A AN F
0.5,EkHi-6.00 ~ +3. 00D, JG ] HE 5 Wi #0511 4= B K2 HR
R Al P fB, 1a G HR A F AR SR N ok s, R A
Hodapp % 1993 4E 71 [1) HPA [H bRl B 20302 0030 =2
A R e, FOIR ARSI AN POAG, H
W 340 45 T 3 RN R 48 POAG, AT A POAG L EIBIT T %
Y12 0 (TR R & M O IR 2 W ANE I & 2 3R (2014
AE) ), Bl T ) X S 25 G 9T R R, o 2 R K
H#E

1.2 753 ZiAEWIT IR IE FAH . Humphrey 18 (
0 30-2 FEF) KA A OCT ( Cirrus HD - OCT, Carl Zeiss
Meditec , Dublin, CA ) ¥ £ , £ X5 A5 A [H] B& B (8] 76 1wk 4,
Bfiifi 2a,0CT /DA 4 A {H45 %,

1.2.1 RIEEBHAE  MRE B A A 3T 40 4% 20° 35 BBl I8 A &
RNFL 45°78 [l Jo o 6 AR . 76 BB IR H0ieE )5, b 36 R A 2k
B[] — B 2R FH IR RS € BR AR ALK, P IR & K
SR SUE ¥ 057 VAR SE 2 BRI HEAR 8 32 3038 43 M ok i v
RNFL 4 | Jry FRALIR sl 451 TGP W RNFL St S A 1
RNFL S5, 9K i 5 Jm BB AR St TR A & R R ok 18 bk
B, ASHAE RNFL S 2 R R 455 8] 60 2 D05 S 4 X 31
TR . IO YEHR % R FIAUE WS E A 2a PIERE
WEAH S, W YRR I e 5 75 R B A Wi a2 2
AN—ZH, LIS =0 EHR T KA BRI B P A
WAEAS RNFL S S iR sk BB 1) RNFL St B i
I JE R A R O T G HR kS

1.2.2 98  EZR Humphery B 3IALEF T, H.00 30-2
TR, A ZiRE A MK L E S & 286 55 1 IOE
KK, B/047 3 kA, AUk B] B 222 30min, BT —
AT WAL 25 5L 4% U AL B A A Y 6 A [R] 2544 °F i [
— BT IR . AR A LU B S T (5 .
ME D <20% B PH MR P 2R <30% 5 400 HF SR 14 £
LB A B AR XTI, P T OGHIR B R FHWE
ST PEAL 22 PYRREFEE L, JI B AR R AL, B
AN—EEF LSS 3 (0 EHR T KA A I AR I
(1) FEL I 530 BB RIS 55 4> DA B 9 1% 5 10dB;
(2) 55K IS B A LU IR 10dB B 07 5 5 4k
WA 5 (3) H0 BT A B A SRR G S R N Bl
2 I SRR AT AR PR A T8 HE 22 A7 BRI | A Xl 22 M R
P A =1% ;805 WEF .0 100 2817 1 % 0907 5 BURE
F%10dB, DA LolAs 7 6] — 0 o 2 /04 — Fh e 28 78 LU
PRV B — K 3% 22 Bt 1 AR P 238 2 vh el B, DU 7 G AR AT fig
ot gk e

1.2.3#MBBOCTHRE A ZIREYWIHIT Cirrus HD -
OCT ##r , HFARipE= R« optic disc cube mode” , & 6mm x
6mmx2mm TLﬁx?ﬂ#ﬁ, Mt E E A 3. 46mm & LAY
RNFL -3 ZIR AP 2R, (55 =5 IF LIz iR 3k
D755 AR BH P 25 SR S A R &5 R T (5, 34T GPA 43
Bro £ UK A8 3378 7] — 454 8 m [R] — 2 2 B U 434
GPA Sy R AZ TR B R AIE &5 R 8 . Cirrus SD—
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May result from measurement variability. Confirm with additional exams.

Average RNFL Thickness Progression

[Possible Increasel

1 Cirrus HD-OCT RNFL GPA FEiAIRE A MM EM S04 22K B, AT 4 2SS B C. WA g 42 R

9L
x1 ZiE—MER

e L SR LI rh A
R%L 45 29 16
AR AL 18 9 9
Wy (xxs ) 63.7+14.1 65.3+13.8 61.0£15.6
BREEEEA (X £s,D) -0.922.2 -0.7%2.0 -1.322.6
OCT {5 53R (X£S) 7.220.7 7.1£0.5 7.420.9
SEX MD(x£s ,dB) -7.5%5.6 -3.8+2.3 -11.9+7.2
SEH PSD(X£S,dB) +6.0 1.8+0.5 12.343.9
FELE P-4 RNFL B (X %S, um) 71.3+18.9 78.0+15.3 61.3+16.5
LR ¥ RNFL SR (HER R, 2 +S , um) 68.9x15.2 77.5%14.9 60.2x13. 1
FALRF-H RNFL R B (B R AL, X %S | jum) 72.1£16.7 78.9+16. 1 62.8+17.1
2a JG ) RNFL B (X£S, jum) 70.2+16.3 75.8+14.8 59.1+18.4
2a J5 ) RNFL JEE (FEER X£S | wm) 66.9+17.4 74.1£16.7 58.7+15.4
2a J5 ¥ RNFL B (AE#ERA XS | um) 71.6+16.5 76.8+15.8 60.1+18.3

OCT GPA AR A5 A0 A5 W 00 J5 Ao 22 2T 4 )22 J52 i e 1% 2H4R

( RNFL thickness maps ) . it £ £F 4 J22 J5- B 5 & ( RNFL
thickness value) M #2214k 2 JE 74 18] ( RNFL thickness
profiles) , WLIE 1, ASBHF5E AT EE i€ (Possible Progression ) Fl
T BEHE R (Likely Progression) ¥ YR IERE
it 4T SR FH SPSS 22. 0 S84 44, LI R JE a4
il SCORET H 75 YE IR E J8 S AR, X OCT - GPA I i %%
AT R AR 7 K5, T OCT-GPA HR R % Fi 5
B} Kappa fH, DA P<0.05 HZEFHASI2=2E L,

2.1 ZIE—MIBER

AW 36 1] 45 MR 3218, 4 20

120 R (44% ), F-HIBE 15 2. 1+0. 3a, -2 ] B& i a] K
0.62(0.60 ~0.68)a, WFE 1,

2.2 R/ MEFH B POAG #HEER  HFH 18 Rk
WA OCIR I o R 0 IR i o IR, R4l
b HRPC REAR I T 2 8 AR IREEF I o 4 IR, P — 303 3
IR, h e v BRI RRARF BT & 4 B PLET I 6 R
PIE—3E 1R,
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®2 BRAZHEELER

A W R A7 B0 1L OCT-GPA  {CHLHEF i1/ sl MR A t P
34 8 11

AR (Xxs, %) 64.8+14.5 62.7+14.2 0. 304 0.765
RS R (XEs D) ~1.0%0.5 -1.2+1.1 0.437 0. 668
OCT {5 53R (X £S) 7.2+0.4 7.320.8 -0.300  0.768
SEH5 MD(X %S, dB) -4.8+2.6 -10.0+5.1 2.701 0.015
S35 PSD(X %S, dB) 3.8+3.6 8.3+4.5 -2.342  0.032
P39 RNFL JE (X £S , um) 76.4+11.5 62.4+9.9 2.849 0.011

&3 OCT-GPA AT B HI bR 09 — B 53 47

OCT-GPA $iA AR JEC R AH AR AR JEC R AH B L
R 50.0% 30.0% 38.9%

e R 72.7% 65.7% 70.4%

X 1.151 0.000 0.104

P 0.283 1.000 0.747

k [l (SE) 0.211(0.152)  =0.036(0.141)  0.095(0.149)
R « {H(SE) 0.253(0.177)  0.054(0.147)  0.336(0.176)
FHEHE Kk {H(SE) 0.091(0.262)  -0.037(0.220) -0.159(0.187)

IRt

3

R
B
IEF TEF
2 5
Sl
G
2 MRIEEBE/MEFFI OCT-GPA #[i# POAG #EEMR A

TR FRAHS GPA B POAG it B —E M4 A 15 0l ; B. LT 5
GPA J| B POAG #f &t —SPEN GO C. IRIK A B 5
GPA HIlBr POAG Bk — B A I i

2.3 OCT-GPA |l POAG #R1EHR OCT-GPA L3
Wr 15 MRS R e, o A 12 R b 9 3 iR, [\
ARG A S IR 25 TR — BbE PR L I 2, 26 HR B = /0 3 Fb
2 H R —Fh oA 7 YRR . 8 HRAX OCT-GPA H|
St 11 R AR A/ s IR RS AR I 7 20 Ji 9 HR 9t 3
Rigsrp 2/ 2 BB R ik, HAA AR fm B3R 2,
A5 F MR JEC SEAE R/ b 400 B0 D A o 1 32 33 SR T e 1
B 2
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2.4 OCT-GPA R BRIEBE—HHESH LURIKER
AH B A0 T 455 S R ) AR o, OCT — GPA 51 R 44 ) Wi
POAG HFJ I R AU K7 5 B 53 51 R 38. 9% i1 70. 40%
Kappa E ) 0. 095, —EP:2E , BIUKS A 4 Brbrife, OCT-
GPA [A] R i REAH R 4 — Pl e i (w fH =0.253)
OCT-GPA FARFA [N Wrbn e i) — BT E LR 3,

3 itie

T O AR P01 S o it 2 AR o) S e 42 1 40 i B HC Bl 2
(MR LR 2 ) (A TPERE | 3 F R A AL IE S 1 RNFL
JEERE R AR 2 Y R A 2 AR R Tk B 309 LU
b, O BRI PR T LA T 3 Y R e R R
JENT LIRSS R PR () ThEE Mk AE ™ . SD-OCT I H:
BPR AR R R 1 4 PR R T IR ERGE B R KA A
AT Wty T S A T R 2 bl ] TR OB IR
LW 1 E R W) Cirrus HD — OCT GPA #% A &
2009 4E5| AFCE 853 38 B RNFL 97484k, A shHES
BFLL KB EG G K X IR T L4 A9 RNFL 22 1k
X3k K RNFL JE B A8 Ak BCfE, T 0 W 75 % IR i &
A%%[25i .

ALHBFFE A, 4390 AR IS BR AR LT | MRS R A A A0 BT
FBFEAE, 4 P HI KT 0.05, #2878 OCT-GPA iR
[ LT % IR JEC FRAF AT POAG T JRAG R TC B S 25 5
OCT-GPA [] IR Ji& FE AR 900 22 ] — BOME ¥ 5 2 (ke A =
0.211.,-0.036) , #E— W R 53 Ar e | BATHRS: A kg 1 T b
E, OCT - GPA [F] AR JFS 8 AR 7 300 4 — Bobk B 1 (« fH =
0.253) , AN ph IR JES R R 2 400 3 140 07 30 e 1) =2 3k 3 3 4

LR JEC B A ) W B v, S HIR DS YR 4 W 0 e 35 6
AR 2 HR A SB AG 45 5 I, 4 AR M 305 AR 28 RIS R
1L, OCT-GPA Joik i 5], [) isf s afin 5 | 7 f 28 1 4 J2 7K i
S B RNFL JEEEHAJE 5 OCT-GPA FIWi MR FIHE: , 4
AR AU AR 2 o 3 IR i, OCT-GPA # AR BB,
% FE R e ] RNFL JE B 0 &l 2838, #7248 %%, RNFL J5&
JEARE A RELL OCT-GPA HAIATHE, #2278 OCT-GPA $i AR
TE I POAG BT84 7 RSB B8 2% . Jong 55 I
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Cirrus SD-OCT GPA % LH X T 40 A8 25 0 R A AR
SIATIRI LN B RNFL J5E 2 0 ik AH OG0 AR W2 45 AT &
HEB, [, AL OCT-GPA JIWr BE R 9 IR, 1 IRy o
WD), LR LR MR BERE A AR 1 28 RNFL 4 25, D] 4 %k 10
FHOGHRICIE AW RNFL $fii, 8 BRI, Horp 5 R ALK
R i REAR 42 3% by R 18 M RNFL Sdbt, 2 ARG BA 2 RNFL fit
W, FIERTRE R TRI2 M RNFL St HR R 18 AHAS 5 30
1M OCT & 5 RNFL J5 5yt 47 22 B L5, #E OCT -
GPA TEHIBr R 0] 7] 18 ¥ RNFL S8 8 19 POAG i J& Jy
T AT — TE AL H (E b 3 A7 7 5 ik ] R AR WL 22, e
AHERR OCT-GPA B FHAE AT BE, 6 HR AR BEAH & OCT -
GPA JWT— 2, Horp 5 RO 5448, $27% OCT-GPA 7l fiEfE
B POAG & B — R

DAL Shy 0 W s o, (000 B8 ) W i Jre 5 7 TR )5 TR Oy
FRG I, 25 R T RE R B ) RNFL JE 8 2 BH I AR g, R
HF 3 BH M ) L BT AR, RNFL JE BE e 5 A 2 LA OCT -
GPA YU AT fE , iZ R IAL[E] OCT-GPA X h i POAG %
AR BE AR — B, [, A OCT-GPA FI B it i
12 MR, 10 ROy 540), % IR OCT 3 5 U] RNFL J&
JE, RIS i oA 3 B S m A 0 S ) (0 B 528 T OCT-GPA
PR AT MO S RNFL ZE S . R FEAHERR OCT-GPA fi
PR AT BE v e RN B AR AS B 5 A

IR BIHRGE " 2 Bl BIHEFT OCT-GPA 43Hiref 1
BT 23 A UG b BT X O HR IER, 55 1 i 3 At
A RYIRJE G, i 2 41 2R % B S B 1 e A5 e 1)
R, AT oK IR DR B RS 1% . ASBIESE Y Ry FRAE
Tl E B D BT I TR) R, 1 22 4 8T i 7 AR AN
Kk RAESE B3 45

L5 LR, ARWF5E$E 78 OCT-GPA $7 K B 5 1] W . 1
POAG &, X e POAG i JR U A% 0 W ok 18
RNFL G451 AN E RNFL G2 b B A — g o3, X B i
B i S B AR A PO R A, OCT - GPA 7 3] Wy B 44
POAG i JE A — B3 1H Joc i 166 - A0 BT % MR IV R 6
] H W
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