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Abstract

¢ AIM: To evaluate the repeatability and reproducibility of
thickness profile measurement of intra - retinal layers
determined by an automated algorithm applied to OCT
images from Cirrus optical coherence tomography ( OCT)
instrument.

¢ METHODS.: In this prospective cross - sectional study,
retinal thickness images at 6mmx6mm around fovea were
obtained from 86 eyes of 43 normal subjects with Cirrus
HD- OCT instrument. The retinal images from patients
were analysis by Cirrus automated algorithm GCA
software, including ganglion cell layer and inner
plexiform layer ( GCIPL). During this study, operator A
would make 2 times measurements to all patients, after
that operator B would make another 2 times
measurements by Repeat scan model. All the data,
including GCL average thickness, min thickness, 12 clock
average thickness, 2 clock average thickness, 4 clock
average thickness, 6 clock average thickness, 8 clock
average thickness and 10 clock average thickness were
measured by SPSS 15. 0 software. Standard deviation
(SD), coefficient of variation ( CV) and interclass
correlation coefficient (ICC) were calculated from the
results of three - times tests by different examiner to
evaluate the repeatability and from the results of two
different examiners to assess the reproducibility. Written
informed consent was obtained from each subject prior to
any medical procedure.
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e RESULTS:. The average GCIPL thickness of OD was
85.12 £ 3. 95um; the minimum average GCIPL thickness
was 83.21+4.41um; the standard deviation of OD in clock
map was from 3. 79um to 4. 84um; CV (95% C/) was
between 0.26 and 0.93; ICC was from 0.939 to 0.989. The
average GCL+IPL thickness of OS was 84.65+8. 73um; the
minimum average GCPL thickness was 81+13. 08um; the
standard deviation of OS in clock map was from 8. 24um
to 10.56um; CV(95% Cl) was between 0.92 and 4.94; ICC
was from 0.264 to 0.968.

e CONCLUSION: Cirrus HD - OCT GCA software with
automated algorithm can offer accurate and repeatable
thickness profile of OCT retinal image. GCA is a useful
and reliable approach to the measurement of intra-retinal
layer thickness, which may improve the diagnosis and
monitoring of retinal diseases.

e KEYWORDS.: spectral - domain optical
tomography; normal; macula; ganglion cell complex;
repetitive study

coherence

Citation; Yang S, Chen CZ, Liu JH. Repeatability of macular
thickness profiles of intra—retinal layers determined by an automated
algorithm with Cirrus HD —= OCT. Guoji Yanke Zazhi (Int Eye Sci)
2017;17(8) :1558-1561

HE

BB - 0 I SO0 AR T B2 448 4 (SD-O0CT) X 1E % 52
TR B DXOR 22 9T AH f 5E A AR HEAT I A P Al LT R
=K

Trik R W R AT T 30T WA IE #2105 43 1) 86 R
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SR+ Wi )2 459 35 R (optical coherence tomography,
OCT) & —FhF FHSEAH T B B T 09 5 43 FE R 1 375 S 1 21
WAR T BA AR R AR ANE R R DL R P A5
FERL, OCT g Stk 73 B g 1 A T 1 1450, %o 485 4 S 4
AR AR A AT 5 A A IR AT AT 0 P
TH ., FHOGHR 5 A RF A 2 L 9 5 il 28 755 28 HY ( retina
ganglion cells, RGC) K LAl 58 22 % 20k T - EiAL 190 B o 22
274k )2 (retinal nerve fiber layer, RNFL) A% 7 # 4% UT[E
L E LR RRAE LB M B 20% ~ 40% 1Y
RGC £K"' . TR 50% 9 RGC #B4: i 75 B BEIX,
PRI HT OCT 45148 B 3 DA AT BB AR RGC DA (19 H 244
o ZBRT OCT (53 AR 43 2 53 Bt 0 7] 5 PR 45
I, Z HXE T OCHR BEBE D B A 5T, 22 PRAG B BE X 4 2
PRRJREE S DR SR A JA 00 I RS 445 4 9 R 2 5 75 R I 9
BREFR D B IX 4 2 JEE B | S 25 AR IS T 1)
GIESEZR N

3T, Cirrus HD—OCT R FH 1 41 it 4347 ( ganglion cell
analysis, GCA) B33, ] LIUKS 8 I 5 35 B X M 35 4 il oy
MAIRJZ ( ganglion cell—inner plexiform layer, GCIPL) R JELRE |
RNFL 75 1E % BER S BEIX 49 734 48 S 50K il GCIPL 7R
BEBE DX 3 A AR E , A8 A/, GCA SR FT RE J hy 4l 1
LW CIR M E T LS ARBRR R AT 5T 31T
YANIEH 21K 43 151 86 MR, A 38 3 I35 A7 30 P A
HE2E (SW) 85 REL(CV) MR ZEAHSE R B (ICC) , VA
Cirrus HD-OCT ) GCA FiL I B s B X DI RERY B2 4,
J S PRI 4R L2 AR
1 &HF %

1.1 3% I 2014-03/08 TR A R B B A4 v
O RBHG A bR UE . e IEAL ) =1, 05 JEDE AN IE
AR BT G RE -5. 00 ~ +5. 00D ; 14441 [ IR 346 2
AR He fH <20mmHg ; A1 B SRR A 16 AR A 17 M RIS
KAy IEH,C/D<0.5, WHR C/D 2248 <0.2; LT GRS R
Ioa MG TOWE PRI | e I 5 4 B B S o 5 TR
FEFA S 0CT A5 iR E =6, PHAILIT 43 ] 86 IR,
Ferp 55 25 B, 22 18 Bl S HAFEE 22.57+6.27 %

1.2 A% OCT¥ift. & fHl Cirrus HD - OCT ( software
Version6. 5) #EATRG 2, ZH & EFLAE TAEERES, Zik
AT OCT Wi, W 32 45 2 F T G0 7E L HE , 40 Sk W 5
F6, W FEEE OCT P B H 8k 5 32 46 4 ff IR T 2
AT 32 A AL O Vs 52 K 2 [T OCT P 4 0 [T HE
JeAR , VR i ' 3] 27 K IR RS i 5L OCT BI& 7R
FARHE P o, SRJTBEBEAF TR 512x128 28R4, 1EbR
HEMRAIHC BT 2 A B O AR B BE X 6mm x6mm ]

BB, K 1) 512 AN S, B O ) 128 N
S UL, KA R RE AT 2 R B kA
GG (E SR (0 ~10) =6 M EUGAEME TiFE LN &
Ho KA 2 RABE U ROk 0 B 2T 2 W,
A7 2 IREMRWE WE A5 5 iR =6 MG KA E 1| M
B2 R A B ] [B] B 2h, 8 AR GCA B3k GCIPL
JEEEPUNTE & GCL i )2 2 IPL B i dh)2 . Wl fg
brAnds PR R B/ NEEE MR 531X 2:00,4:00 ,6:00
8:00.10:00 A1 12:00 [X 3,

GiiteF T R SPSS15. 0 4o it 2F At AT 483t 4
Bro L H SPSS FAHha] S 43 b i B R R BEAIL L3 7 1%
TR ICCAH, TR =K A EdE 1 SD .CV AT ICC, LA,
W E P, Kb 1cC k] f A AT s bR, 1CC =
ob’/(ab*+ae’) , K ob’ FREARE M EAH 7 2, o’ 18
FAF— RPN EE I A Y T 22 5 RIS AT d 3 2 R) O 22
AT, BN EAE S [H] () RT 2 M, 45 1CC>0. 75, W 7R
Bk R
2R

AR EBEX. GCIPL V¥ B2 2 85.12+3. 95um , F /)
SRR N 83.21+4. 41pum,SD A 3.79 ~4. 84pm, CV:
95% CI 2} 0.26 ~0.93,1CC 4 0.939 ~0.989, = IKHKi#r
P 22 SRR 22 57 TE e T E 478 L (38 P>0.05) , ZEHR ¥
BEX. GCIPL 44 BE g 84. 65+8. 73 um , Fe /N 141 R
81+ 13. 08wum, SD 4 8. 24 ~ 10. 56um, CV:95% CI K
0.92 ~4.94 ICC 7 0.264 ~0. 968 ; =K £ (1) 2% F 46
M2 S Tgit¥# 2 (¥ P>0.05) , )L 1 ~3,
3 itit

OCT HA A= AE = ANE & 2 HER LU 45

S, T AR S H S B AR A AT o B, 4k

FOCHRBEFE A8 F T2, A2 4B 5 0/ T~ 02 75 O IR g
AU B ek e O BE X RGC O P I X e, AN AL
RGC £ Z ZHE , i HH ik 42 2 R Hofh 22 19 10 ~ 20
¥ AR AR RN T R R R, S OCT
HHEX RGC AYJE B 1 FOGIR GG IS W Y Rk 0 B
FE AT PR OCT WA 1Y H B, 0 2 PR I )2 ) B 1 1
o A5 Y JE AL I 0 1 B8k BT RE . 2 IE O K B, B
BEX M 40 2 A (£ 547 RNFL . RGC JZ #1 IPL)
JELBE S5 HAT I A% 5% RNFL 25Uz s o

AJ B PSR IR R B AR FH B 55— 25 R R A ik
I e ) 7 M A R ) L2 DT A A R 2 R 9 o
JE e I, BRI AT 6 B BEIX RGC A 4 M O ik 2
RTVuel00 OCT [ mGCC 434 J7 ik , iz 12 7 4 I 12 ¥
BE X2 A0 i 5 A AR R BE (2% RNFL RGC JZ AT IPL) ,
A i R A Y 25 SRR, B WE ST R B RTVuel00
OCT 1y A 2h 43 # 5 vk Ml 5 mGCC 1) £ B 4, ICC <
0.60'" b A HF5E i mGCC Ay W] & B M B I, 16C >
0.75",

Cirrus HD-OCT ) GCA Bk — Mg a4 5 s, Ml
mGCC AN[A], GCA A3 # A & GCIPL BJE . RNFL 7F 1F
BRI BB X0 43 A7 A8 S 3K, 1 GCIPL FE B 5 X Y 43
iR E , 28 S8/, HEB: RNFL 1 R 2348 5512 W A0 Uk
P, R O 2 Bk B AME 5T W AT R AT R
PR E AR GE D

AHFFEAH Y Cirrus HD—OCT 4000 %I, 14 X8OG
B, T TR] A SR £E RS PG AL I RS AE T TRT 5245 . OCT S IR
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1 R Cirrus HD-OCT GCA S #T R iz B EH e MR P AR B, GCA /o HriRiiE g GCL( ALk S E A1 i il
FU) A IPL( B LR AR R N MR IZSN A FL) |, FH A4 4 RNFL,

%1 Cirrus HD-OCT B4R (X£S, pum)
MR51 IR%c  FHEE B/NEE 12:00 X 10:00 X3 8:00 XM 6:00 X 4:00 Xk 2:00 X
AR 43 85.1243.95 83.21x4.41 85.14£3.84 84.65+3.79 85.91+4.84 82.65+5.29 85.12+4.13 87.26+4.82
MR 43 84.65+8.73  81+13.08  85.42+8.24 87.86%9.08 85.37+8.61 81.33x9.27 83.6+10.56 84.12+8.98

x2 AR—FMHEEER x3 ER—FHERETLR
Febn ER BN ICC CV(95%CI) e b _EGHEN CV(95% CI)

F P F P
SR 2.148 0.130 0.989 0.0530 ~0.4698 SEYEEE 0.010 0.967  0.953  0.1669 ~1.7593
BN 0.675 0.505 0.969 0.4659 ~1.2954 B/NERE  0.992 0.327  0.264 -4.3587 ~14.2575
12:00 X, 0.014 0.985 0.961 0.4657 ~1.1477 12:00 X3, 0.896 0.391 0.941  0.6043 ~1.2393
10:00 X  2.107 0.129 0.936  0.5626 ~1.2998 10:00 X3%, 1.470 0.238 0.899  0.4237 ~1.7885
08:00 [X 1, 1.860 0.163 0.977 0.6067 ~1.0979 08:00 X1 0.075 0.879 0.968  0.4079 ~1.4250
06:00 [X 3, 1.328 0.271 0.982 0.4814 ~0.9806 06:00 [X}l 0.627 0.451 0.826 =-0.7567 ~4.9522
04:00 Xk 0.022 0.946 0.939 0.1555 ~0.9338 04:00 X3  0.660 0.429 0.761 —1.2212 ~5.4643
02:00 X 0.460 0.620 0.979 0.1762 ~0. 8580 02:00 X1 0.214 0.780 0.924  0.7551 ~1.4748

Pk 840 £10nm, FI3H 3 BF 27000A /s, K [6] 23 BE R 15um,
I R Swm HRE D R < R AR B &
WeiZIRe, FEX AR | sl F shif e S e At ,
AMEJE R DRI XA | — kR A g R e e — 3K
HET 4 SR A B

LN iibuR e NCIY ok GNP RN PN T E Al & =
e VA Z A A W E M, R4 SR, GCA 4Bt
FEEAIEE R EE N, PR (12:00,10 :00
8:00.6:00.4:00.2:00 XAy GCA 2> #r B 1CC
>0. 75, Hoip SE ) B B A 1CC>0. 95, 1 A4 HR ICC {E 7E
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0.939 ~0.989 Z i,

T3 MBS T S AR U 9T 22 A HIR B B AR IX )
K,EMBEEHHE 2ZTFTHE, AR SD K 3.79 ~
4.84pm, CV:95% CI 0.26 ~0.93,ICC 4 0.939 ~0.989;
ZelR SD 24 8.24 ~10. 56pum,CV:95% CI 0.92 ~4.94 ,1CC
4 0.264 ~0.968 , X HES Cirrus OCT R FH BT @6 /)
WA R,

OCT i ¥l Z Z A I R By, & A s ik il
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