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i 30 B % 4 B A 475 OB BR (primary angle-closure glaucoma, PACG) #5544 2 15 40 e 2 (ganglion cell
layer, GCIPL)EE . ¥ EM L4 %2 (retinal nerve fiber layer, RNFL)EE R AH5S% (ONH
parameters) {122 7. ik BT T 365IPACGHR FISD-OCTHIR &4 & . B8 PACGHR 2 AR Hi[-6
dB < Y FE¥RZ (visual field mean deviation, VF-MD)], F}i[-12 dB < VF-MD < -6 dB]#IB
[VF-MD < -12 dB], B T FHGCIPLEE. B/GCIPLEFURE . . BE. BT, ThH. &
TGCIPLEJE; FHRNFLEFEUK EJ7. T BMMEMRNFLERE: #EEHR. MHEHHR. P8
#ib. BEABEARERESE, FUBRSHARNSH. 4R RHS5HHPACGIRMELL, FBEGCIPLE
FERAL M ERNFLIE B 2[RI 6E 7 (p > 0.05). Bl 5 HIPACGERA L, 7RI R BEGCIPLEEH
B #(p = 0.019, 0.049), THFRNFLEEHEZHE(p = 0.011). FHEKHPACGHRIHKGCIPLEE
FVLM BERNFLE 5 2 B3 7EE 5 (p < 0.05). FHI5HHIPACGHR RN PR, EEAF
HAHFBERZ ABTER(p > 0.05). B S5HHPACGIRMEL, FHMEL. BEAREIFEREE
¥ (p < 0.05). RHSRIPPACGHR WAETER. PN, ZBENBHUARBZRZ BIHEEER(p <
0.05). Zi: PACGHIIRRMEATH. BHIHRHE, RELEFAH EERGCIPLEEHERE, T
I RNFLEEHEZ#H, SRNFLAEBGCIPLEFEMH, MESHFLEER.
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Abstract

Purpose: To compare the macular ganglion cell layer (GCIPL) thickness and retinal nerve fiber
layer (RNFL) thickness measured by spectral-domain optical coherence tomography (SD-OCT) in
eyes with early, moderate and severe primary angle-closure glaucoma (PACG). Methods: In this
retrospective study, 36 eyes with PACG were included. They all underwent the spectral-domain
optical coherence tomography (SD-OCT). The subjects with PACG were further classified as the
early [-6 dB < visual field mean deviation (VF-MD)], moderate [-12 dB < VF-MD < -6 dB], or severe
[VF-MD < -12 dB] PACG. The average, minimum, and sectoral (superonasal, superior, superotem-
poral, inferotemporal, inferior, inferonasal) parameters were used to determine the macular
GCIPL thickness. The average, superior, inferior, temporal, and nasal quadrant thicknesses were
included in the analysis with regard to the peripapillary RNFL thickness measurements. Individual
parameters in the ONH measurements included rim area, disc area, average cup to disc ratio, ver-
tical cup to disc ratio, and cup volume. Results: The macular GCIPL and the RNFL thickness in eyes
with early PACG and those in eyes with moderate PACG were not substantially different (all p >
0.05). The GCIPL was significantly thinner in the severe PACG eyes compared with the moderate
PACG eyes at the superior and superotemporal macular locations (p = 0.019, 0.049). The RNFL was
significantly thinner in the severe PACG eyes compared with the moderate PACG eyes at the infe-
rior optic disc locations (p = 0.011). There were significant differences between the macular GCIPL
and RNFL thickness in the eyes with early PACG and those in the eyes with severe PACG (all p <
0.05). There was no significant difference in the rim area, average cup to disc ratio, vertical cup to
disc ratio, and cup volume between the early and moderate PACG eyes (all p > 0.05). When com-
pared to the moderate PACG eyes, the average cup to disc ratio, vertical cup to disc ratio, and cup
volume in the severe PACG eyes were substantially different (all p < 0.05). There were significant
differences in the rim area, average cup to disc ratio, vertical cup to disc ratio, and cup volume
between the early and severe PACG eyes (all p < 0.05). Conclusions: The fundus damage of PACG
progressed significantly in the moderate and severe stages, especially the thickness of GCIPL in
the superior and superotemporal macular locations was significantly thinner, and the thickness of
RNFL in the inferior locations was significantly thinner. Compared with the thickness of RNFL and
macular GCIPL, the optic disc parameters were different.
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1. 518§

JiR % 1k A £ 775 1 R (primary angle-closure glaucoma, PACG) 2 4= 3k3t Bl P 5 30 ml i 25 Bl A 32 8 5
Kz —. F]2040 4, PACG &R ABTITH#ILF] 3204 75 N[1]. VP2 WHALERY], SEKRIETTMAED
i (primary open angle glaucoma, POAG)# L, PACG kA= ™ B XU IR A A7 B fish 5 43 2k W (it JXUI6: B8 70 1 = 1%
[2]. PACG % 52t HRHlps dictRAAE SN, A0 iR kA 53] [4]

PACG 3 2 R IUVRHETE AL Ak 22 15 15 A AL ET BR458 . 7E PACG RSB B, il PR B0 33 1) &3,
SR R 5 0 < PR AT S8 5 A o< AR B, FE80AE HE 300 BH A R0 A b 20 453495 SRR B S8 453 (5] B 8 Fr gk
J&, PACG HH MBI EME6]. HATEKA PACG B B K MR I I3 BEIX. GCIPL J& /2.
RNFL EEAMML AR S S HI 7. BRI, AT B AL SD-OCT A&l 5341, rh i) K i 9] PACG
PP GCIPL. RNFL &S B FIAL AR S S8, RS 2 M % 5, UUSh PACG B3 H iz
W HEAK AR -

2. AMERE
2.1 &R

T3 T[] JA e A T PT AT E B T 2019 4E 7 H & 2020 4F 12 F A IR Bk i2 () PACG H 3 36 11(36 fIR) .
XA 2 E AT TSGR B A, AR, MR RN R JERm RN, IR E . RBRAT R
. FARKRE. RIEKRE. W55 f140E OCT (spectral-domain optic coherence tomography,
SD-OCT).

PACG & HINEARMEASE: O i >18 ¥, @ BmEHEMED K05, @ HE >21 mmHg,
@ [ MBI F R, ® FIEH EIREM A E AR M LL(C/ID)E > 0.2, EMEL >0.6
EAAL I, © ToHRRNFAR EFIE IR SO0 S o RS P24 w22 (VF-MD), #4882t — 550 R4 (-6
dB < VF-MD). #1J#(-12 dB < VF-MD < -6 dB)={ & /% VF-MD < —12 dB) PACG [7]. A T f# VF-MD %I
FEHA, ARPHEFIER B I 2R KT 15%.

2.2.SD-OCT &%

ek E W AL T, W S B85 5% H CIRRUS SD-OCT F T 3R B8 Bt 471 48 AR 4 J FEl RNFL 14 (Carl
Zeiss Meditec, Inc.) K% . SD-OCT W& A& 4l 0 HT (GCA) FE A F it ST M 6 * 6 * 2
mm® 377 AP B BE GCIPL R . AN X I, MlE GCIPL MK (EEANE L mm, M2 4 mm,
KFANAE 1.2 mm, 4ME 4.8 mm) [8] [9] [10]. “F¥). /MRS E. B, Wik, IR, Fh. &1
FIR) S T VP55 GCIPL J& AL S=1H .

iz 200 * 200 A 6 * 6 * 2 mm® S AR AL EG . B EAN 3.46 ZKAIETE B
i, S B A B A A R e AR . SRR R Gk 1 BN B ) RNFL [R5 91
NEER[1L]e “FFETE( D7 FO7 . S A SRR 28 T RNFL JEFENIE . ONH Wil & i) &4
SEAFERI A . A, PR, B E AR LR A
23. GitER*®

ERMSIFEAR tfede . B ERTT Z 0T AEHES S LR R . d. B PACG 1) RNFL JERE. B
GCIPL EEMMASH. sAt, ARG AT T .

Fi 5 % TS H G T B8 SPSS 26.0 fi(SPSS Inc., Chicago, Hlinois, USA)i#4T; p < 0.05 #iA N
BG5S
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3. R
3.1 —fRER

ZHF IS 36 IR, HP R PACG12 IR, ] PACGS IRFIHE A PACG16 IR, =40 A M&it 2%k
KGIREFE WA 1o =2 LU IR AN M i R T R 3 2 5, PR AR Z 5 (p = 0.025).

Table 1. Demographic characteristics of study subjects

1. NEE—RIE

. 41 i 42 Ml 43 PA
N=12 N=8 N =16
SRR, % 69.50 (6.92) 67.63 (4.50) 74.69 (6.56) 0.025*
PR, &I 10/2 4/4 10/6
AR%h, mm 22.72 (0.84) 22.92 (1.04) 22.98 (0.62) 0.687
MBS, pm 531.83 (24.24) 554.50 (32.25) 558.50 (41.13) 0.127

3.2.SD-OCT &%

= A BEX GCIPL J& A4 RNFL JE 2 Lh s 45 3 W4 2.

Table 2. Macular GCIPL thickness parameters and RNFL thickness parameters obtained by SD-OCT
7% 2. GCIPL EE#1 RNFL B

FLA vs. WG EAA vs. Fp . R v, B 3
ZH 1vs.2H 3 70 1 vs.2H 2 ZH 2vs.4H 3

e AL MWW A3 sy pm s P BMUE P

FHPEIX
GCIPL
JEREE, um

T4 71.67 68.50 49.75

4] 4] * Y 4] 4 4
(24.00) (19.03) (15.64) 41> 243 0004 ZH1>2H2 0208 4H2>H3 0125

63.42 59.25 36.50

= 4 4 * Y 4 4 4
B/ (28.38) (21.38) (16.78) 41> 443 0007 ZH1> 42 0208 4H2>4H3 0145

72.50 74.00 51.06

v (2148)  (1631)  (17.46) 1> 43 0005 #l1< 412 0792 412> 413 0.019*
Ty (;Zzg% (g‘izg% (‘1‘?1:3;) 41> 413 0004 411> 412 0384 #12> 413 0.108
Bk (g;i) (?géf) éi:gg) 41> 43 0012 411> 42 0135 42> 43 0467
N (Zé:g) (g;ég) ég:ig) 41> 43 0006 41> 42 0181 42> 43 0221
gy 9990 6738 473l s M3 0003r 41> 2 0343 12> M3 0.049%

(2320)  (18.44)  (19.92)

73.92 66.75 48.13

4] 4] * Y 4] 4 4
(27.88) (20.67) (13.82) 41> 243 0004 ZH1>2H2 0543 4H2>H3 0.106

LU
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Continued
RNFL &
B, pum
94.50 80.75 57.31
P15 4 4 4 4 4 4
SE (7.83) (26.79) (5.79) 41> 43 0000t 4H1>42 0381 #4H2>43 0.097
N 113.42 91.38 61.00
4] 4] * 4 4] 4 4
T (14.73) (45.15) (16.17) 41> 43 0000* 41> 42 0576 #H2>43 0.055
N 126.58 106.25 63.44
4] 4] * 4 4] 4 4 *
T (17.40) (32.47) (19.81) H1> 43 0000 41> 242 0841 42> 443 0011
24m) 68.67 60.38 59.06 H1>43 0025¢ 41> 412 0690 2> 43 0.769

(12.29)  (17.32)  (5.88)

69.00 61.13 45.81

XA (8.56) (28.96) (10.53)

H1> 43 0000t #H1i>42 0744 “H2>grp3 0.364

HIH PACG IRf¥) GCIPL JEFETE AT BRI KT HIH PACG IR, (HAHH] 22 7 L8t it 25 X (p > 0.05).
e PACG 59 1 PACG #MiLt, %% BRI GCIPL JE A # w2440, (HF LM LA g% 257 (p
=0.019. 0.049). HMHi PACG 551 PACG #Ll, & RBRM) GCIPL £ #45# (p < 0.05).

FH PACG MRAY& %M RNFL S KT H i PACG R, (BICEE 2 R(p > 0.05). il PACG iR
L] PACG HRAHEL, & %R RNFL JEE N, (HRAE T RNFL EEA ST %2 5P = 0.011). 7E
RNFL B, i PACG HRYES& %R RNFL JZ 4R L 23] PACG IR 5 # (p < 0.05).

SIS RS R % 3.

Table 3. ONH parameters obtained by SD-OCT
#= 3. MESH

FH vs BEIH: FL3 vs. F 1 R vs. I
ZH 1vs.4H 3 ZH 1vs.4H 2 ZH 2vs.2H 3

R LR 2 W A3 ot i i
Nioa ULt DS sy P BMHE P BEME P

BLIRTHAA, 1.35 1.20 083 5 4 4 4 4
mm? (0.08) (0.12) (0.09) A1z A3 00007 Hi1> Az 0960 2> A3 007
AT 28 1.83 1.85 214, s 4 4 P 5
mm2 (015)  (013) (013 48>l 0200 Z2>A1 0220 AL3> 2 0182
P 0.48 0.53 0.77

ML (0.05) (0.07) (0.02) 13> 211 0.000* #12> 411 1000 43> 42 0.019*

EH 0.43 0.50 0.77
Z A 4] 4] 4] 4]
A (0.04) (0.08) (0.03) H3> 41 0000 2> 41 1000 3> 42 0013*
PR, 0.12 0.17 0.44

4 4 * Y 4 4 4] *
mmé (0.04) (0.08) (0.05) H3>41 0001* H2>2H1 1000 @H3>4H2 0032

FH 5 PACG HRIGELVR A . P AL L. T E A LA SR 2 (M 2 H(p > 0.05). 3
PACG MR 5] PACG HRAHLL, Pttt B AR AR AR B 38 5 (p < 0.05). FHJIH PACG IR 5
i3 PACG HRIIELVRTHAR . “FIgM AL I BN LRI A 2 [ 4477 2 % 22 57 (p < 0.05)
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4. Wig

T G HR 2 ARG B N AN P8 i BB MR, (R RIS IORA T AT RS B o R X A T ) 3
FHERMAETMMBITET . Btz sh, DAERIBE AR, EHECRMIRKEERE T, A RNFL FIES
OB S T AL I IR [12] o B T G HRTE E R ,  HERSRBR 2 1 R IR By 200 . B el 5 52 B 5
I FBARELTEASSE, 4.

SD-OCT =& — i F I AU HA, SR AERA T HoR 124 RNFL. GCIPL F1 ONH 75
YRR S, AR UER . A BN E ORI AR R R e . HET R R OCT S 4U7E
PACG AR IR A W22 5, 0T DAE v SR SR i) 32 ZEH A5

BRI RIS W LA B N, EAEIRK L, T8I 4 v 40 iR 2 R K i a] R Bl 15 5 08,
F RSN . KEWFFTUE T SD-OCT A&l & GHR B2 $BEX. GCIPL & FE AL AL FE [l RNFL B AR 1E,
REJI[13] [14] [15] [16]. AW FERIH SD-OCT &I bLAL 75 A, iR A PE P A AL G IR ) GCIPL
JEEEAT RNFL B, MBS ER .

BATRIBF 7RI, A1) PACG BRE GCIPL Al RNFL EEfA{E B % £ 5. SR, 16 5 5151
PACG 1, ¥ 5 Fi - % IR GCIPL JE 5 R 7 RNFL JE A7 B35 22 5% . AR 41 PACG 1) RNFL
JEFER GCIPL EE LR E Z 5 . MAMT ARV, SRR T RNFL JEREE DL S, T 77 R 4 R
P OE R IR[17]. BEE T CIRMEE, B GCIPL J5 1 L& 4 IR 5 5 52 524 [18] [19]. BRIt wT LLHE
M, £ PACG MR JEHIFH e, WMl GCIPL 5777 RNFL B 532 2, #if N E. X—550 50
IR SR 3 DIME OG, FERL Sk ERARERIRILC, TE R LR Z M a, ALK LML,
FRIIAR 2 JE A, DR RR R s, DURREEE ) S5 0 A vk d By 8 B0 AL B b R RIS A MR i 55— D7 T
WERWIESE, 7E PACG &Mk {EfG, RNFL EEESZEIMEIN[20], XELYF2x%t SD-OCT Wl & [ iR A sl T
£/

Mk R IR IR Le Wi IR B B AR 2 —, BRI SRR L Sk SO R I MR B TR 25
A, JRHADE LR, Bk, @RI TE EAR S L REOOR A FR . BEAEBE AR B, R AR
HIEWRKMESE, BHER, HeASHERWAS I E L [21]. ERANTPTRS, 510 58
PACG HR AT AR | PS5 FR B L | 22 B B LU AR AR (RIS AE 5 35 22 57 L 30 PACG IR 5+ 8 PACG
HRAHLE, ~PIgMAELL. B LA AT B & . 5 PACG RS PACG IRIMLEE S B2 171G
B 22 5. UCHERT, SRR L A AN Bl S AU T R E IR 2 Wi UK, BRANX IR FR
TENBERERAAZ S, MAEAKE SN R, RZIMR, Fit, 2WEAR.

XubsE BETREL ], WEHIF| T ] PACG, WAL BBERI 03 E I B . W 211530 PACG,
A5 B DA B I S () B 43 ) T 5 AN B SR

UETEF S RE —E M RRE. B, ERTRBMEGL. Hk, HEAREMENED. At —D i
PACG MR & 2 [A] SD-OCT MHAZSH B 25, i EH RFEAEN PACG HRFEAT RIS MW 7T .
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