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Abstract

¢ AIM: To study the application of macular ganglion cell
complex ( mGCC) and peripapillary retinal nerve fiber
layer thickness ( pRNFL) measured by optical coherence
tomography (OCT) in the early diagnosis of glaucoma.

e METHODS.: Case - control study. Eighty - six subjects,
including 30 eyes in normal subjects, 27 eyes in suspected
primary open angle glaucoma, 29 eyes in primary open
angle glaucoma were enrolled in this study. The thickness
of mGCC and pRNFL were measured by OCT. The area
under the receiver operating characteristic( AROC) curve
at fixed specificities were calculated for each parameter.

e RESULTS: There were significant differences in mean
PRNFL thickness, superior pRNFL thickness and inferior
pRNFL thickness between normal group, suspected
glaucoma group and early glaucoma group ( P=0. 001,
0.004, 0.011). The mean mGCC thickness, the thickness
of the top mGCC, the thickness of the lower mGCC were
statistically significant ( P = 0. 008, 0. 002, 0. 003); the
difference of general loss of volume (GLV) and focal loss
of volume ( FLV ) between the three groups was
statistically significant ( P=0. 002 ). Compared with the
normal group, all the pRNFL and the mGCC parameters
were higher in the suspected glaucoma group, and the
FLV had the highest AROC (0. 801), all the remaining
AROC was >0.700 except above Prnlf (0.688). Compared
with the normal group and the early glaucoma group, all

the pRNFL and the mGCC had higher AROC, average

mGCC was hightest(0.804), all parameters AROC were
>0.700 except mean pRNFL (0. 683). In suspected
glaucoma group, 58% patients had abnormal mGCC
thickness and 23% had abnormal pRNFL thickness; in
early glaucoma group, 98% patients had abnormal mGCC
thickness and 90% had abnormal pRNFL thickness; in
normal group, 93% patients had abnormal mGCC
thickness and 93% had abnormal pRNFL thickness, the
correlation between the three groups was statistically
significant ()¢=12.11, P<0.05).

¢ CONCLUSION; OCT measurement of mGCC thickness
and pRNFL thickness in early glaucoma have good
diagnostic ability; mGCC thickness measurement can be
used as an effective method for early diagnosis of
glaucoma.
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e
B#: BF 58 OCT M i ¥ B X 97 41 fg & A & ( macular
ganglion cell complex,mGCC ) FIH 5 J&] il 41 0 A 28 2F 4
JZ (peripapillary retinal nerve fiber layer, pRNFL) J& & ¥£ 7
J‘Lﬂﬁﬂﬂ;ﬁ 2 Wb R

T i IR RS BEEX 86 4] 86 HRAF 5% Xf 42, Hir ik &
N30 MR, BERLSUR M TT M B OLIR & 27 IR, sURPETT
FARITE IR L A 29 IR, OG22 W7 2 9 A R
(optical conherence tomography, OCT ) 43 51| il & mGCC 77
pRNFL J5 3, X A [] 32 150 14 2% T 2 B B, o 45 2R ik
T BT
SR EE NA BRI OGR4 A R O IR 240 22 18] °F- 3
pRNFL J& % I 5 pRNFL JEJ¥ |/ pRNFL JE & 25 34
Siit2E 5 L (P=0.001.0.004.0.011) , V3 mGCC JEJ |
175 mGCC JEFE R mGCC BB 22 A Ge it B (P =
0.008 0. 002 ,0. 003 ) ; — 2 Z [H] #& 1A % 2 & L ( general
loss of volume , GLV ) Fl )%él%%ﬁiﬁﬂﬁ( focal loss of volume,
FLV) (425 54 511238 L (P=0.002) . SEMIE LiR4L S
IEH A W, Bi A pRNFL R A mGCC S8 A B
ROC T T (area under the receiver operating characteristic
AROC) , FLV [J AROC K~ 0. 801, B& I 77 pRNLF [
AROC 7 0. 688 51, R4 AROC #7>0. 700, 75 IR L1
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5 E W AL L, PR pRNFL Fl mGCC 2 80H %
AROC ) mGCC B AROC fix KK 0. 804, BF3) pRNFL
J90.683 4h, A5 AROC #1>0. 700, SELTFOCIRA A
58% B F A FH mGCC JRFE ,23% HB# A 5H 1Y pRNFL
JEBE R IR A 98% S H mGCC JEE ,90% HEA
SEH I pRNFL JE B IE % AN A 93% 7% mGCC &,
93% BH A FH M pRNFL JREE . =4z EAGFi22E X
(¥’=12.11,P<0.05)

Z518: OCT Ml & mGCC J&E B A pRNFL J& 2 76 L 4 5 % IR
TR BAFRYISIIEE )7, mGCC JEEJRE I A] LIAE by HL A
SRS W A 7

KR DGR T W2 FH bl 21 A 5 5 b 22 41
Y 2RI JR LRI A B AR
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03l&

JE &M T A B G R (primary open angle glaucoma,
POAG) 1) 512 W — B2 D MERL, B HA L8 Shid 2
FOGIRZ W S AR e, SR A DR IR W, 2S00 2877 240
FET-KT 50% DA i WA e Ah A | A I A% 6 10
K2 ( standard automatic perimetry, SAP) 7£ POAG R i2 Wt
HYBUEME EAAEAN R o S JUAR B D62 A T W R Tl 4L
A (optical coherence tomography, OCT) HY & J& , % 5 B X 5
A0 52 &K ( macular ganglion cell complex, mGCC) FIHR 4%
JE A8 ] JI5E i 25 2F 2 )2 ( peripapillary retinal nerve fiber
layer, pRNFL ) JE& B (4 30 £ 45 1] 68 1k 5 B2 B POAG 1)
Jrik . AWFFERI OCT XFIEH A BE L S HR (suspected
glaucoma, SG ) £ F M POAG F-] & # # 47 mGCC Al
pRNFL J& R 1 i , 4347 45 2002 50000 3 SR SR 1, R
P AE POAG 1 A2 e
1 X&HF %

1.1 %45

1,11 NEXF S BEH 2011-09/2012-09 T Bz k12 1
86 f4i] 86 RTINS ¢, ForPiE s A 30 MR, BERLFOLIR
27 HR ,POAG I 29 IR, IER XTIRALYS 14 R, 2 16
R, AW 21 ~ 41 (714 36.43+3.76) % ; BE{RI T LR 41 53
14 HR, 20 13 BR AR5 22 ~43 (34 34.42+2.44) % ; POAG
I 16 IR, % 13 (R 4F#S 24 ~40 (734 35.46+3.92)
%, W E R AR M 4 R BK 42 (spherical
equivalent ,SE ) ¥ B L oG8 112522 57 (P>0. 05) 5 FLEF P34 Gl
11 J# (mean deviation, MD ) F1 # B J5 FR &kt 51 B ( pattern
standard deviation,PSD) 2253 H G114 X (P<0.05,3 1),
11,2 NEARAE  IER X IRZL. (1) BFIERML ) =0.8;(2)
Goldmann JEHR B & 3 LI E <21mmHg; (3) AR JE .
C/D<0.5, HXHR C/D 2£<0.2; (4) KA EHR (5) B
PGS AT D3 A TG (6) S D6 AN IE 2 55 ZORK 45 AL
<2.50D; (7) JE7 MR G s LA Al A IR B2 ok 28 9507
B HOCIRA . (1) BFIEM S =0. 8; (2) Goldmann JE-IIR
JEMHE 3 LA F>21mmHg; (3) C/D Ho>0. 5 i MR 22
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>0.2; (4) THICIR AR SA5 ; (5) b fA Bk A /i by A I
Ji; (6) JHGANIE 5 S R 45 B 4 < 2. 50D (7) HEBR HAth
IR S 29560 . POAG AL, (1) BriIEM 11 <0.85(2)
Goldmann AR F il & 3 Yk DL >21mmHg; (3) FLEF A HY
Jry BRI A SN B, =3 SR AR AR I A5 S AR I e
=5dB, 3 =2 A HARRIN 2 G HUR B = 10dB LA 41 R
FRAEHE— K R BRI, M R St MD<-12dB; (4)
BAHECIREM R L % ;5 (5) b A B A A i b A T i
(6) JEIEAIE# FER BRI B <2. 50D ; (7) HEBR Al Py IR
RARGPEN , AT BB Ae B 51 S IR TR B 4
BRIERE,

1.2 A% BHAE LM OCT #Y GCC 3 #5482 Al 3L 3k
(optic nerve head ,ONH) P, cCC T LL R L
M Ay R EE R Spm, BN Tmm (& 1) . ONH H
FELLFL K s, FHI R E R Spm, BN 3. 45mm
(B 2), R A & % T A 3238 3 AT 5 3, PR A7 1A
B, THEHLEG S R G A 3 I mGCC & B A
pRNFL JEEE WS4 K 107 T mGCC J& B SR
igifziiﬁ:l(general loss of volume, GLV ) # J& &F £ 4 14 f1
(focal loss of volume,FLV) ; WiZX5FE2 | FJ5 . T /7 mRNFL
JELRE , IEH GOREA G 2 B a5 R K 1 H A AR BN
5% FE MG FRE H/NT 1% 18 5%

GeiteF oM T A Bl R T SPSS17. 0 8k #4523t
OB AR AR B AR IE 22 (a0 £s) FoR B T5 22 55 A 3
Ja R 2 07 2 0 M 48 11 45 41 18] pRNFL J2JE . mGCC J&
BE \GLV \FLV 225 4 P L 5k H LSD—: k23, ROC
26 T 1Pl 25 T A5 12 BT BE 77, SR X 5% mGCC
JEERE B2 pRNFL J&E I 5 ) BURR A R A T AH DG M 4B, LA P<
0.05 NZESHAGIH¥E L, P<0.01 H2ZE5HA BES
IE-3'@
2R
2.1 Z#HFi#F GCC #1 RNFL EE N E &IN5 1 L&

IEH AL BE LT 6 HR 4 R 50 G IR 4 2 1] S 1
pRNFL &R | [ J5 pRNFL JEJ | F 7 pRNFL JE B i, 22
A G FE X (P=0.001.0.004 .0.011) , V) mGCC J&
B mGCC JRJE R mGCC JR 2 FAH G 2F 58 X
(P=0.008.0.002.0.003) ; =#H =2 [0 GLV 1 FLV 2 %H
Gt E X (P=0.002,%2),
22=ZHAZRERSHMNBALTEAR HLUT RS
IEH A 8, BT pRNFL FAT A mGCC S8 H B &
AROC,FLV ) AROC £z KA 0. 801, B& I 7 pRNLF £
AROC 4 0. 688 4, A% AROC #>0.700, T GHR F 1]
H5IE W HMLE, r A pRNFL K mGCC S 50H &
AROC, ¥ mGCC i AROC # K 0. 804, (¥ pRNFL
9 0.683 4h, AZH AROC ¥7>0.700( £ 3)

2.3 MR EARXMEREFERHEILE ELUH LR
HA 58% HEH FH mGCC JEE M 23% B EH A % 1
pRNFL & I E IR A 98% 7% mGCC JE B ,90%
BEA T H B pRNFL JE B IE % A4 93% H % mGCC
JELJE ,93% B A S H I pRNFL JE R

3 iTig

TG AR F2 o B AT AR kg 400 P SR 250 240 JHfD ( retinal
ganglion cell, RGC) MYAT=" | MATHT 1 A4t 22 R BFAS A
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F1 EEANAMBMEXRRAS POAG RHABREELER
451 AR %k S ICESIED) P (B /%) SE(X+s.D) MD(X+s,dB) PSD(X%s,dB)
IRUN| 30 36.43+3.76 14/16 -1.4542.31 -0.40£1.26 2.03+2.12
BEALT IR ZH 27 34.42+2.44 14/13 -2.57+2.49 -0.16=1.03 1.38+0.46
POAG FL141 29 35.46+3.92 16/13 -2.15+2.14 -2.78+1.93 4.25+2.29
P >0.05 >0.05 >0.05 <0.05 <0.05

E1 mGCC #HMrEE,

Optic Nerve Head Map GCC Sianificance

SN sw1__

E2 0&%1&%@‘3@ RNFL #1 GCC EEME A.RNFL;B.GCC,
WMER RO R AR T Y 3 225 =2
BN MACHR JZ (internal plexiform layer, IPL) | #2275 40 il 2
(ganglion cell layer, GCL) #1 RNFL 2, Itk 3 458K N
WBEX M AR, Hoh RGC fE B BEIX fc %2, 15 8 ~ 10
B IEE B IX ZAMY 1 2, BBEXAE N RGC 4R TR fr,
LR AR Ak T R i R T R BRAR AL, PRI LS B BE
DX JEE B AR ] AT it — A2 Wi O BR B B D i ke

2 A T W72 4 A — Rl R G A T B
B BRI 5 A 25 Ty i, A e il B R A
PE AT R DA RCERGHE A5 R A, BB SR 8 s R D 1 A D
TG, 6 25 F SR AR A AT oM, ARHIF 5
JH OCT (G TRIE N 840+ 10nm , 148 B 4 26 000A /s,
B ] 23 HERR 15, Bl 1] 43 B 5 38 Spm; A3
WAL LATT$E &, AR BN 2. 3mm, HE K EE 12mm,
T B R B — S OCT M HEF R OCT B H i hy
I V) 012 [ 3 R ARG A ) o k) 32 W ) v T v T
e BT R A W R A TR e H R O IR
R OCT K2, Z2 800 5% 1 4 v 76 0L 48 i 161 A0 pft 22 &1
Y JZ B T VR ARG IE S AR T G AR 2 Wi
RN TAL G B0 AL ER T BB X o 2215 4 i
A5 A P JEE BB G 2 A B, OCT —Fh 3 1 75 G IR 4G 2 7 5
TSN N HAE T IR W2 Wi e 115 pRNFL JEEEAG
MBEFTARML S AHFFE A G RTVueOCT 50 1F %
N BT JCHR 12 7 G R 01 B 3 1% pRNFL Ml mGCC J&
JE il 4 2800 AROC KA H 18 S5 SRR R 1) W 3 3 5
FEHR I A2 W 1 3 S

£ 2 mGCC #1 pRNFL EENE S D xXES
TR IEEXTHRA B OGR4 R POAG 4
mGCC(pm)

-5 94.56+6.95  83.33%9.43  71.16£10.21 <0.01

T 92.35+7.21  82.89+9.41  78.25x11.56 <0.01

Ty 92.57+7.22  82.94%8.28  73.36x11.47 <0.01
FLV(% ) 1.32¢1.16  3.80+2.66 7.52+4.85  <0.01
GLV(%) 5.14%4.01  15.02%8.73  23.99%8.73 <0.01
pRNFL( pm)

5 92.37+10.61 83.77+7.05  76.01x11.66 <0.01

7 96.76+13.45 90.31x8.42  73.58x13.88 <0.01

I 97.94%12.66 87.25+10.58  71.46=12.27 <0.01
#*3 GCC 71 RNFL EENES %/ AROC £ #7
¥ebr 1EH N5 BERIE EER IE# A5 POAG iy
mGCC

15V 0.752(0.646 ~0.871)  0.795(0.733 ~0.879)

T 0.791(0.618 ~0.848)  0.754(0.635 ~0.834)

14 0.764(0.640 ~0.826) 0.804(0.736 ~0.877)
FLV 0.801(0.618 ~0.872)  0.763(0.711 ~0.820)
GLV 0.796(0.655 ~0.885)  0.798(0.751 ~0.825)
pRNFL

I 0.688(0.643 ~0.818)  0.757(0.639 ~0.818)

TH 0.715(0.612 ~0.833)  0.752(0.627 ~0.806)
T 0.786(0.635 ~0.801)  0.683(0.609 ~0.780)

A ST K B, X T BE DL T G HR KOG HR R
pRNFL fil mGCC & S WA B E S it %225, HI
FR 1 Bk, pRNFL Al mGCC & JE 1% 725 1 A iF 55 16
RIGERIT GHR % 7E pRNFL 718 , B 8L 4 FLA T
PEFIPEYY pRNFL R ¥ AR 78 mGCC A, BT &P
mGCC JEEJE AR 35925 | 7] e 3% A 2 Jm 3 25 R AR B (/I GLV
AFLV) ¥, FIAE EHR B 35 pRNFL Al mGCC JE L E
NS X S AT A A

AN ARG 0T AROC SR, BERL T OGR4 5 1E
HHHE, B GRS 1E 4 41 He e 3 B 3 9 AROC,
ROC Hh 42 [ I — T A 0 Ja% B A 8 5 A il £k, e

BHRIY AROC K, LB IZ T8 i 12 W RE ) ik, &5 SR &
B pRNFL Fl mGCC H-ZH A2 Wi I 5 CIR A B = 1
RGeS

FESE BRI R4 AE 57 1 OCT LA IE & 984 28 o/
T 1% W5 85 SR R 5 2 Wibn o, A W 5 v B8 AL 75 IR
HA 58% BFHAH T mGCC JEJE M 23% B #H A W1
pRNFL B, I H LR 4 A 95% 5 % mGCC J& B A
91% B EH A 55 ) pRNFL JE X i mGCC T REA H
SROIZWIRE T, (A A eI R, Esr it OCT Bl
1) mGCC %% pRNFL 78 H] 7] 1 98 A7 5 40 37 e 1) 75 DG AR

1291



EfRIRRIZE 2070 FE7R F7E ET7H
E83E.029-82245172 85263940

http://ies. ijo. cn
BB {S78:1J0. 2000@ 163. com

HATRIIZWIRE N & F50 Z Y 22 53 AR O
MR X EBRER AN A, B REAS BN R BT EL, L rT 2t T
JI 0P 0 A T AN R Ak S H mGCC A S
pRNFL J5JE R 2 15 die 2432 Wi o 75 IR W TG 08, il 22
HEAT R 2 B 5

SZ,OCT il it mGCC JEBEFI pRNFL JEBE 1 4 S 4K
A RS HERE e BT OGRS A P AT R4 B 12 M g
J1, mGCC 5 B2 & ] UAE 5301 D6 R 2 W 9 A 3L
Jiks
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