EfRIRRIZE 2016 F8 8 F16E F8H
B335 :029-82245172 82210956

http://ies. ijo. cn
B85 {5%5.1J0.2000@163. com

- IERBFSE -

R SD-OCT b BRIEH A B TR 3 B K F it

BAED RNFL BEE

EE£TWE 2014 FEHWBAET /K B X UETHFEREAA L
TR H (No. 2014Y10) ;2013 4FBEH i KRl K 22 BB 5 3
435 H ( No. XJC2013187)

YERE BT . (830054 ) H I BT SmA4E /R A IR X 8 K551, B s
BRR2E5E TR E = B IR R

YEB R W, 2o, Bl T R R R 2 L, @) AT R
R T7 1] AR FHOGIR

WIEE 25 B i+ IRE AT, FAEEI. iohey@ 163. com
Wk F 9 : 2016-04-15 &1 F1: 2016-06-30

Longitudinal analysis of retinal nerve fiber
layer thickness measurement by spectral -
domain optical coherence tomography in
normals and in glaucoma patients with or
without progression

Xin—-Hui Guan, Li Li, Yong Liang

Foundation items : Special Scientific Research Foundation for Young
Scientific and Technological Talents of Health and Family Planning
Commission of Xinjiang Uygur Autonomous Region( No.2014Y10) ;
Scientific Research Innovation Foundation of Xinjiang Medical
University (No. XJC2013187)

Department of Ophthalmology, the Fifth Affiliated Hospital of
Xinjiang Medical University, Urumqgi 830054, Xinjiang Uygur
Autonomous Region, China

Correspondence to: Yong Liang. Department of Ophthalmology, the
Fifth Affiliated Hospital of Xinjiang Medical University, Urumqi
830054, Xinjiang Uygur Autonomous Region, China. iohey@ 163. com
Received :2016-04-15 Accepted :2016-06-30

Abstract

e AIM . To compare the loss of peripapillary retinal nerve
fiber layer ( RNFL) thickness measurements by spectral -
domain optical coherence tomography ( SD - OCT) in
healthy individuals and glaucoma patients with or without
progression.

e METHODS: A total of 60 eyes, comprising 36
glaucomatous eyes with primary open angle glaucoma
(POAG) and 24 healthy controls, were included in the
study over a 2-year period. All eyes underwent at least 4
serial RNFL measurements performed by Cirrus OCT
every half a year over a period of 2a. 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. By masked comparative
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analysis of VF test results and optic disc/RNFL
photographs, the eyes were classified into non -
progressive and progressive glaucoma cases.

Longitudinal loss of RNFL thickness was compared.

¢ RESULTS: The mean follow-up time was 2. 1+0. 3a.
from 36 subjects
progressors. Mean rates of change in average RNFL
thickness were significantly higher for progressors
compared with nonprogressors (2.46um/a vs.1.21uym/a;
P< 0. 001 ). Inferior quadrant RNFL thickness were
significantly correlated with MD reduction in glaucoma
eyes with progression(r=0.423, P=0.03).

e CONCLUSION: Longitudinal measurements of RNFL
thickness using SD-OCT show a pronounced reduction in
patients with progression compared with patients without
progression. Inferior RNFL thickness parameters might be
more important in discriminating eyes with progressive
glaucomatous optic nerve damage.

e KEYWORDS: primary open angle glaucoma;
progression; optical coherence tomography; retinal nerve
fiber layer
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B 89 : B 8O 2240 T W2 $9 48 (spectral —domain optical
coherence tomography, SD—-OCT) 2 [n] tb 2 1E # A\ B . F 6
AR 2 S K Al i Je AR 1 B0 1) 6 it 22 45 48 )22 ( retinal nerve
fiber layer, RNFL) JEJE
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VEREA (2. 46pum/a vs 1. 21pm/a, P<0.001), K J5 RNFL
JE 5 A5 Ak [RI AL S 15 4 22 ( mean deviation, MD ) 28 b 4H 56
P fE(r=0.423,P=0.03) .
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B E i 8 G R (primary open angle glaucoma,
POAG ) J&— 41 ELAT REAF M A0 28 100 5 R0 BT i b 1) 4 7
PESCH MRS . oA R it R R LT AR E 2 AN T
W, KRR B9 1% I X POAG S8 3 4 FRL O o 2
VEZ W B =W, H OGHR AL W I 22 47 4 JZ ( retinal nerve
fiber layer, RNFL) B4t 576 AL EF Bt 2 iy gk 2 HE
U, W RNFL JR B S By 50 i e iR g .
SEAHTWZ 0 Sy —Fh AR B Al AR R A & o R
B A W A ZA S R S AR R | B RCR 7 G IR IR S 4546 7% 0 i
R T IA Y OGS T TR F (spectral -
domain optical coherence tomography, SD—OCT ) [K H 74 j#
PR S PER SR BRAE R AR A A 5 R A B T
SEPET R SD-OCT Wi Wi 4 28 %) RNFL & 28 1k
BIBTF IR GE B0 | TF F A BE RNFL JE B IR 78 76 A2 3 s
B0 ARWFFE IR FH SD - OCT 4 1) %t kb 2a 9 IE # A RE,
POAG & 2 POAG “E#F e AHE RNFL J& B AR 1K L
1 R E
1.1 3% gk T irEots, Budliii A 2013-01/
08 THPBLIRFH T2 B2 IFHHIZ 1Y POAG f3 36 i 36 I}
Je 24 i) 24 HRIEH N, I 58 806 B /K 2 3 E 5 P
EERFARE AR E IR IRIF R R R SR E, g S
5E 0 AR R LOA A RS TS R A,
A ZRE AT T A IR B A A
MR BT B ni B T AR A B AT AR A
1.1.1 POAG A B3 36 fil% | IRFF S N ANRHE, BI L
BUZIR . 2SRRI L B HLIESE 1 iR, POAG 41
PARRUE: (1) R EM S =0.5; (2) BkBi-6. 00D ~
+3.00D; (3) A5 Wil 490 19X 55 1y 4 R MR 38 JFL At AR (i 1
JE BEIRIR AR A 20 e A ) g A R 475 45 3
ATLN) 5 (4) 1a WIEIRFRFARLIRNEOEL . POAG
W& (1) 24 2 WIHRJE > 21lmmHg ( 1mmHg =
0. 133kPa) ; (2) b7 fA ik A | b5 £ ik (3) B OGIR P
LSk A0 3 0/ A0 IO 8 et 28 2F 4 22 A8t 5 (4) T OB IRPE L
g, HAT (1) (2) 315 (3) Bi(4) Il izWilior, R
i A0 S BRI R AH A 0 iE — 25 Rl 4 S POAG F e 4 It
POAG dE#E B4 . TG POAG BRI IAIT B S W (K E
J5 BT YIRS B AR YT & AR (2014 4F) ) 7 Bl 9]
[ 35 R 250697 T, o2 FAR R BOLH .
1. 1.2 EEXRA EEEFEMRBH T2 IRRIEE &, %
EBENLIERE 1 RO . IEH X IRAL 20 ASRIE: (1) XUHR B
FEFFIEML 1 =0.5; (2) IR JE <21mmHg; (3) ZLERAT M IR JiE
WA TC SR IR AL S B A (TE AR A R
TC e B R M ) S AR A LSk ot B RUHIR T A 4
FEAHZE KT 0.2) \RNFL Joikdtt MEF TCHIR . (4) TCHREH
KA B, T CIR R G, TR FAR L, (5) 8k
B5-6.00 ~ +3.00D,

1.2 Fik  ZiRE T IR E FAH  Humphrey #LEF (
1>30-2 F& %) KA & OCT ( Cirrus HD - OCT, Carl Zeiss
Meditec , Dublin, CA ) A5 i , £ 50 K 2r [1] B8 B 6] 76 1wk P9,
B/ 2a, 5 6mo —IK , B/ 4 IR {54%
1.2.1 BRIRBAE R IR S X #0L 4% 20° 7 Bl IR AH &%
RNFL 45°3t 6 TG Ak 0t B, 76 R IR B , by B3R 24 2%
B4 [l Uik FHHR RS R €8 BRAR DL AR B, WAL HOLIR & K
KSR S PEAL 2a P IR R REAR 25 5 | 0 W 75 DG HR aF
J& 55 Mk BT RE . 4= WA — B, LSS 3 75506
R R A e RIS BEORH b BT 28 25 RNFL 458 5 58
it h B RNFL Bt 0 484 o 0 47
ﬂ%[sqo] i
1.2.2 1% R Humphery A ZhEF 1T, a0 30-2 F2
¥ BiA iR B 2 DL PR A 2205, 5 — IR IE S
s, /04T 3 A, B R (E] B 222D 30min, U — IR
o e (AP 25 SR . & UL B 4G A J4 6 A [R) 45T i [A]—
PEFITHATERAE . A6 LAT SR A LB 25 R mT {5 - T
LR <20% MBIATHE A AR BIPE A <30% 5 P05 B0t ) 17
FIRE B0 55 A7 B AR XTI, P 7 DG IR & 5k HOBUE
M7 VPAL 2a NAILEFSE R FIWT T IR S RGO, B
—ZIF LLER 3 AL OCIR L G K Sy e 0T SR AR v
(1) BEZME A, S R N PR A B A LA L B I SR 10dB
(2) WG58 K, WA S0P DL R 10dB 14 A5 5 L 46
WA 5 (3) HR BT B B 0, R A R N Bl
LI AR B A BT 2 IR | A X g 2 M R
PAH 1% ; SCE LRty 10° P9 Z 000 1E 5 19 067 23 B0 T
B 10dB, DL g 7B R — 8 A — Fh OB 1 LUS
WK EL 3 YR I% 2k B U7 LR 25 R vb B, A 5 DG HR A RE
ok T ek
1.2.3#MBBOCTHRE A ZIREYWIHIT Cirrus HD -
OCT ¥y, H¥EER Hy« optic disc cube mode” , &7 6mm x
6mmx2mm AR, M A HAE 3. 46mm B FAY
RNFL 2 SR K ph 8 (5558 =5 JFRIZIR =k
A R AL RN NG R IE, [W—2 i 2k
K A7 E s AR [R] — B A5 BT 347, &Kk & 47 (R
— 5T H R AR B TR

GEit2E 5B BRI N SPSS 22,0 S itk 1t
ORI B AR UE 22 F R, A ST AR AS ¢ K R R
ANOVA (LR H i L4 A LSD—¢ %) . MD & PSD {H J5 22
A5, R HAESHK 5 Kruskal - Wallis H 836 55, &4
RNFL J& AR Ak 22 5 LR FH B IRT 3R 5 26 43, 20 18] 75 75
FEBCR ] LSD - K3 7 ik o T TR B 4k, B 43 5
R RS, RNFL JE B AR fb 1530 R) B 2tk 11 )3 43
Bro #HSEH M LR ] Pearson AH G143 #r . LA
P<0.05 J2RBA GRS
2R
2.1 ZREELER A5t 60 #i 60 IRZ%E 5 32
i, Zc 28 B, 36 il POAG f84,24 Bl iE % N, VBB V5
2.1£0.3a, FHFIZWES.30.3 K, Pl FEIREHK
AR LY 2 MR BR AT A2 FKE 36 ) POAG iR 3 732 17 41
(47% ) POAG H#JE2H 19 151(53% ) POAG AE#E 4, 32k
HHLAF R IR 1, POAG #EEZH (POAG E kR4 5 1E
H X BEZH 8] S 3470 22 ( mean deviation, MD ) & 2C AR U 25
(pattern standard deviation, PSD) 225 ¥4 Gt 1124272 L ( P<
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£1 BREELER
5] (450 I JEE R
20 531 AR %% % A (xS %) % (xt-ﬂ_iﬁ,;) MD(x=%s,dB) PSD(x%£s,dB)
POAG #FE4H 17 10 7 61.8+5.0 10 7 -0.40+1.07 -6.85+2.49 6.36+2.53
POAG et R4l 19 11 8 63.1+4.3 9 10 -0.25+1.48  -5.75%2.27 4.89+2.04
1EH X IR 24 11 13 62.4+5.0 12 12 -0.21£1.26 -0.13+1.12 1.53+0.33
SitE 0.907 0.277 0.516 0.084 40.390 40.263
P 0. 635 0.759 0.773 0.919 <0.001 <0.001
2 ZiAEEZLTHRNFLIER (XES, um)
215 T4 IV Ty S B
POAG HEJE4H 70.88+15. 40 82.06+21.94 75.17+23.74 60.82+12.21 58.89+16. 10
POAG JEHE 4 76.84x12.40 91.47+20.67 82.87+24.96 64.58+15.43 62.63+12.74
1E X HR A 97.04+16.04 116.25+16.03 121.79+21.27 74.83+11.59 70.54+18.57
F 19.942 16.550 21.732 6.451 4.573
P <0.001 <0.001 <0.001 0.003 0.014
%3 FitE T RNFL EEMHER (%S, pm)
2157 Fgk Rt 1 kit 2 Rt 3 ki) 4 ARNFL
POAG #EE2H 70.88+15.40 69.83+14.85 68.49+15.80 67.09+16. 46 65.96+17.12 -4.82+2.27
POAG et 76.84+12.40  76.31x12.32  75.86%13.21 75.19+12.95  74.42x13.19 -2.21%1.32
TE T B 97.04+16.04 96.89+16.98 96.65+17.35 96.25+16.23 95.76+16.62 -1.29+1.71
F 19.942 21.188 21.252 24.253 25.765 20.20
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
0.001) , 11 POAG #kJE4H 5 POAG F#k 4 2 7] MD . PSD
ZRZESFA G ¥ X (P<0.05), HL ¥ RNFL )& ° WSSANCE i g
J POAG #EJE4L (70. 88+15. 40pum) S AEifE 41 (76. 84 + ERR AL
12.40pm) A WL i Ge 32 25 S T 9 2 [ 1F 3 X B 41 o-00r ’
(97.04£16. 04 pm) ZERIA GRS (P<0.001) , WK 2,
2.2 RNFL EEZ{L 44 RNFL JEJ¥ 4 kBT POAG ’
R AL Ko Al R 4 2 1) 4 o UL B SR R (P = 3 Y
0.185.0.123.0.073.0.067) , ifi % 7] 1F % X B 41 2% S 4% Ehal T
AL L (P<0.001), “F ¥ RNFL J5 228 L i, % )
POAG HEJEALS POAG AR RELL | IE 7 0f IR 20 e 45 vp 22 57 £ .
P B2 8 X (1= -4.397.-6. 259, P <0.001) , Tfi o
POAG JEHEJR 415 1E F X BRI 2 [H] 25 S oG 2478 L (1=
-1.681,P=0.098) , )il POAG i EI} RNFL J& ¥ 254k A
GiitsE R S, AR 3, B U R R B A L4k RNFL R
FERE I RNFL JEBE 5 ol 2 53 el ke 3. POAG i e 21 6.00f .
-y RNFL R EESUR BRI 5 T POAG AR ik 41, 2257 4000 6000 8000 10000 120.00 140.00

HEFE (2. 46pm/a vs 1.21pm/a, P<0.001) , 1E%#
XTHRZL N 0. 64pum/a, 225 RNFL JB A4 BP0 POAG
SR RNFL JEEE R 1. 82um/a,,
2.3 RNFL EEZH EMEFLLEEXES T MD 21k
{H ,POAG #tJEZH \POAG FE #f g 2 K 1E % %t BE2H 43 5 hy
—6.11+1.41 -2.37+1.46 —1.28+1.39dB, ¥ M &8 4
GiitoF i L (P<0.01), POAG #EJB4, AMD fH[A] A 1
RNFL &AL XME 2% (r=0.135,P=0.582) ,[d] A F )7
RNFL JE A M i fE (r=0.423,P=0.032)
3itig
SD-OCT £ £ 45 5 A7 B - MEAff M e ml J &2 P, Ak

RTIRER R LRI W MR T T B B8 250 E S8
HXE R OCIR AW (" o H AT R B 7
PR B AR D IR I POAG 35 B 5 H H B
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He4k RNFL JERE (1 m)
El1 =48E% RNFL EE# RNFL 2L E R B A E,

FEE R RNFL JEBE RIS, 8 T 1k v 0 4 0By JHC Sy o 175 1 g
PR iR 22 B HA: P RNFL R £ 2K Bl S 50T
IS5 AW, ABFFE 3 E 5 B0 BT, R R TR IS R A
FAREFVER POAG 9 1 12F Ji& ) r s o4, 0 B0 X LU IE B A
B POAG i i SR UE e AHE 4% 8] RNFL R EE ARG O,

3.1 RNFL EEEWL A5, 7 RNFL JERE AL,
POAG #2415 POAG R R 41 | 1E % X BRAH b 22 57
WG X (1=-4.281 .-5.692,P<0.001) , Ifii POAG
e R4 5 1EH X IR 2 8] 22 R Teae it L (1=-1.934,
P=0.060) , 18 POAG P RNFL JEREAS LA Gtk
S HE7R RNFL R REEUE RTVESN POAG BEVIH— 254815,
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S35 RNFL JE BE 48 26 3R 3 J5 1T, POAG i Jé 20 W] &b 1=y
F POAG et A, 2% H it % & X (2. 46um/a vs
1.21pm/a,P<0.001) . 1E% % B4 K 0. 64um/a, =[5
RNFL JE B A P/ A 5T POAG iFJéE RNFL JE B
FRBE N 1. 2pm/a, H B H 3 Felipe 5% #it i 19
0. 72pum/a M, Leung 25" MR IA T G HR JE & RNFL &
JEBR HRAFAE 1.2 ~15.4(F¥ 0 3.3) um, Lee 2"
ARG REURE Sy 5 G IR 28 Je S W A o, R T ALK OCT Wi
HOEFOCIR IR E N 1. Sum/a, TAESEEE M 0. 34um/a,
Julia 254 E Y FOLHR UE R 2 B H R R 2. 12pm/a, AR
5% RNFL JEEEE 45053 R [A] L 23 . Dilraj 55436 734
T (i AR ) RINFL J58 B 453 2% o A s A G 7 T
ff, RNFL JEEEARAE A B % WFY 3R W A B RNFL &
JEFE KR I RNFL R R ARE" ) Br LA 4 48
RNFL & 2R BORAETE N IRAL IR G | IR E # A 3 Rk
WA RS G IR AR HE P A% & )5 RNFL S R %
R R RN POAG RN A — & [RIXE, 0 an ik 17
2R E B B LR R L2k RNFL JE SR &R
BIgIoh A A B, IREEA T ER A B 43 Hr , 2 A B T e
J A AR RS , SEAR B I RNFL JSERE AR AL 3 S, 3[R i
W 2 IREA S BORHE . FEIEAT POAG 1 15 it Jie
i, B J B - JHL Al i A A [ 41 W7, AR 7T i RNFL J& B
A A A A A ARG A HLAT — 2 AR P RO B | 3 75
RAEATEA S ] A BE T BT, Tammy 55658 3ESE OCT il
i RNFL R 7E 5 2000 B BH P oo 28 2 A W5 00 75 % IR 45
F - m > POAG RIS RNFL B E R M Em T IF
BT A Al B K A K M POAG i R, L F E
POAG Ji 1 - B 7F R 1 T R
3.2 RANFL EETHRMETLEEXE AR T,
POAG #EJE4L, AMD {E[F] A 34 RNFL JE B AR A G 1 22
(r=0.135,P=0.582) ,[d] A FJ5 RNFL J5 & 5 1 i 44
(r=0.423,P=0.032), " RNFL J& A Ak [a] YL #F MD
T R AR BT AR A BEAE BT ST S e RO
RNFL ZECAALE B2 W b s SR, X6 W i 7 3 e
FIZWI I E R K, AR SE, AW MD 25k
B ,POAG JEFE 2 S E % 4 FBAL L A it 2# 8 L (P =
0.016) ,1i~F-¥) RNFL J& 22 b, POAG JE#F R 41 5 iF
HRIRZH Z 8] (1. 21 pm/a vs 0. 64pum/a) 22 5 3 L4 i 2%
B (P=0.098), # 1R POAG JE ik J& 40 [A] iF % BE 41
FHECES , E H BT e BU(E el AR 3 7, B 4R AR RS HEAH B A
B R UL BH PE A2 4k, {5 RNFL & 728 46 35 A B 8, X [A]
RNFL J& 5 2038 2 T 0 5 e 728 i L2 00 A — B, % T
AE[A) 3 ILEF Ak T b 3] RNFL &8 R USSR 56
33AHRRBMEARRE %W HEA & i /1N, Bl 15 B[]
S, v T RO AR 5K s TR I A URZE LA BRAS B T S mT 5
e R G . R ASHF5E POAG #8275 4% v B 10 B 451 2
T, A — R B

25 FRTR A SEEE R POAG BB RNFL JEE 3 52k
HOR(1.82um/a) i TIEH A B E 5 (0. 64pum/a) |, TR
A H At % B ARG A 36 [F] 0 K POAG 5 1% o R, o HovE 7%
POAG [ HAE R AT e, T J7 RNFL J& B AR fL A AL EF MD
o 3 I SR e ML
B3 30k
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