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Abstract

¢ AIM: To analyze the value of blue-on-yellow perimetry
(B/Y ) combined with macular ganglion cells inner
plexiform layer ( GCIPL) detection in the early diagnosis
of open angle glaucoma.

e METHODS: A prospective case - control study was
conducted to collect 100 patients (174 eyes) from May
2023 to May 2024 in Eye Hospital of Wenzhou Medical
University as the case group, and 20 healthy volunteers
(40 eyes) as the control group. The case group was
divided into high intraocular pressure group, suspected
glaucoma group, and early glaucoma group based on the
examination results. All study subjects underwent
comprehensive ophthalmic examination, white-on-white
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perimetry ( W/W) and B/Y examination, and swept
source optical coherence tomography ( SS - OCT) was
used to scan the optic disc and macula to obtain relevant
parameters. The value of B/Y combined with macular
GCIPL in the diagnosis of open angle glaucoma was
analyzed.

¢ RESULTS: In the case group, 30 cases (52 eyes) were
diagnosed with early primary open angle glaucoma,
46 cases ( 82 eyes) were suspected of open angle
glaucoma, and 24 cases (40 eyes) were diagnosed with
high intraocular pressure. The W/W mean defect (MD)
and B/Y - MD values in the early glaucoma group were
lower than those in the control group, high intraocular
pressure group, and suspected glaucoma group. The
W/W pattern standard deviation (PSD) and B/Y - PSD
values were higher than those in the control group, high
intraocular pressure group, and suspected glaucoma
group (all P<0.05). The W/W-MD and B/Y-MD values in
the suspected glaucoma group were lower than those in
the control group and the high intraocular pressure group
(all P<0.05). The B/Y-MD values in the high intraocular
pressure group were lower than those in the control group
(P<0.05). The parameters of GCIPL in the macular area of
the early glaucoma group were lower than those of the
control group, high intraocular pressure group, and
suspected glaucoma group (all P<0.05). The minimum
GCIPL in the macular area of the suspected glaucoma
group, as well as the upper and lower temporal areas,
were lower than those of the control group and the high
intraocular pressure group (all P<0.05). The average,
upper, lower, temporal, 5:00, 6:00, and 12: 00 positions
of the retinal nerve fiber layer (RNFL) parameters around
the optic disc in the early glaucoma group were lower
than those in the control group, high intraocular pressure
group, and suspected glaucoma group (all P<0.05). The
average and upper RNFL parameters in the suspected
glaucoma group were lower than those in the control
group and high intraocular pressure group. The rim area
of the optic nerve head (ONH) parameters in the early
glaucoma group was smaller than that in the control
group, high intraocular pressure group, and suspected
glaucoma group, while the horizontal and vertical cup-to
-disc ratio was higher than those in the control group,
high intraocular pressure group, and suspected glaucoma
group; the rim area of the suspected glaucoma group was
smaller than that of the control group and high intraocular
pressure group, and the horizontal and vertical cup-to-
disc ratio were higher than those of the control group and
high intraocular pressure group (all P<0.05). Receiver
operating characteristic (ROC) curve was drawn, and the
results showed that visual field parameters, macular
GCIPL parameters, and RNFL parameters had certain
diagnosibility for early open angle glaucoma and
suspected glaucoma. Decision curve was drawn, and the
results showed that when the threshold was between
0 and 1.0, the net return rate of diagnosing early open
angle glaucoma with the combination of B/Y and macular
GCIPL parameters was higher than the individual
diagnostic efficacy of each indicator.

e CONCLUSION: The combination of B/Y and macular
GCIPL detection can be an important means for the early
diagnosis of glaucoma.

e KEYWORDS: open angle glaucoma; blue - on - yellow
perimetry; macular ganglion cells inner plexiform layer;
optic disc parameters
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0.133 kPa) , HRJEEAG A -F AR £ 1L <0.4, XUR C/D 24<0.2;
(4)W/W Ko AL TC 54 5 (5) ML AR TE 2.5-4.0 mm; HEER
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standard deviation,PSD){H .
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FIAL A IAR )P4 Fast RNFL Thickness 3.4, i )7 K
Fast Optic Disc, A # BAES INRUPR | K 7 2 0 28 i '
ARAS ANER A BB B O B BE LG, 3 i 6 mmx6 mm
JU R, SRAFTE WA E B RGP AE >R GCA B3k A shill
W BE X GCIPL JE B, W &5t 24 509% # 28 715 40 i e oA 2
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PP YA e/ ME S A XA 7 IR I7 X B BT
T T 75 AT RS, fd AL 200%200
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B 1) 77 D' MR 1 R A 28 S (AN AR T R L A DD |
WG A B X B Y RNFL 78 3 ) A5 G ER R AE 1 B/Y
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B, (EA T G HR RRAE PR 0 e 26 2l A (MR P {F U AS 49 A AR
R eWibr it ) o (3) FIAFEEIRAL . 1) 2 kDL LR &
>22 mmHg, H [A]Z IR K i 2)>8 mmHg;2) FHH SGHR
FLRAE AR B PA T TR, A AR P IR AL
>0.65 55 ] b 38 AR 8 Lt 225 >0.2) 3 3) MLEF kG A
2 WS MD<6 dB, /D FHEE 3 4 USRS T RE>S dB
BUAHAR 2 A AU EE T =10 dB, PSD &l Al 1 S v Bk
=3 ANHHEBOL I P<S% o rf =1 A7 P<1%;4) &
HRET B M B 4 s A JTF ks 5) o i DG ] Joa 1 M,
W IEAR ) =1, HE B Al 52 55 5 /S Ay IR PSR B ek 5 5 6)
o FH b 4 i sl HC R 25 ) , 1 FL 42 >2.5 mm,
Bt 2% o B B Gk #OfF SPSS27.0 #E 1T 43 #T
Shapiro—Wilk K ERRIESME A EIESA L xts
Fon, Z AR AT RN R 7 22 5007, AL 1) E— 25 B L
BRI SNK—q K 30 s THECSERL LA n( %) K35 AT XK 565 32
I E TAERE (receiver operating characteristic, ROC) ] &
M 2R R 1 FX (area under the curve, AUC) PEA & 2 501
ZWIRE s DR I ZEPE M B A2 B 1 ; P<0.05 R 25 5%
HAEGHE L,
2HR
21 MAMRTKELANLER WO HEL AR IR
KPETT AR SEHR Sy 30 41 52 BR L SERUIT A A OB IR 46
i 82 HR | HR K 24 f51] 40 AR, I CIRAL | = R R 4L AR
JE B S T AL GHR 4 X HE4T (P<0.05) , WL 1,
22 MAMEMSUESHILE SXBRA HREHL
BB EOCHR A R OGR4 W/ W-MD B/Y-MD {§
PIRAG, I 75 G HR 2H W/ W -PSD \B/Y -PSD {H F+ 5 (35
P<0.05); 556 L5 LR 4 e g, W T OB HR 41 W/ W -
MD B/Y-MD {H ¥ [&A%, i W/W-PSD B/Y-PSD {8 T}
(¥ P<0.05) ; 5 X HRZH L3, = MR R 2 B/ Y -MD {H R AR
(P<0.05) ,W#E 2,

F1 NEAARMNRELTRLER

L AR % e R iR IRE

245 %k _ B4 () _ _ _ _

(x£s8,%) (x£S,mm) (x£S,um) (X£S,mm) (x£s , mmHg)
X HEZH 20 47.90+308 14/6 24.25+3.67 545.36+£17.25 3.50+0.37 14.95+1.47
TR HR 2 24 48.50+3.24 15/9 24.83+3.71 548.25+18.04 3.48+0.36 23.33+3.38"
BEIH MR 46 47.65+3.06 26/20 24.50+3.62 550.36+22.07 3.47+0.41 15.22+1.97¢
HECIRA 30 47.97+3.06 18/12 24.66+3.90 551.13+22.00 3.47+£0.42 24.10+3.44"°
F/? 0.396 1.101 0.100 0.386 0.026 104.446
P 0.756 0.777 0.960 0.763 0.994 <0.001

T < Xt 4y [ 30F  Je MR G A ) e AR B P<0.05 ws X BEA 5 P<0.05 ws B IR FR4H ;°P<0.05 vs SEMRITTYEHRAL
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*2 NARRWNRAFSHLILE xEs
o MD(dB) PSD
415 R W/W B/Y W/W B/Y
papiisEcl 40 -1.94£1.21 -6.65+2.36 1.72+0.42 3.07+0.86
R 2 40 -1.98+1.24 ~7.94£2.40° 1.75+0.45 3.11+0.88
BERIHE IR 4 82 —3.28+1.42"° -9.02£2.56"¢ 1.76+0.48 3.1420.91
TSGR 2 52 ~4.43£1.56"" ~11.63£3.20"" 3.12+0.84"° 4.68+1.10""
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P <0.001 <0.001 <0.001 <0.001
T % IR 2H g R3S e 0 A6 A £ B R PR P<0.05 ws X IRA ;" P<0.05 vs B R4 ;° P<0.05 vs SEALTT YGARA ,
23MAWRMEEBRX GCIPL 8  HWIFHOLIRA & 1007
BEIX GCIPL 452 ¥i34 /I T Xk B2 i HR R 21 1 B fb1 75 D " B
RZH (¥ P<0.05) ; SELTF OGR4 ¥ BE X GCIPL fe/IME i B ey
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ZHOTEE | 5 R 5 L 5:00 37,6200 fi7,12: 00 ”
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BEMLTE JLHRZL RNFL 2 50rh P24 | 15 249/ T HE 4L B2 IZHﬁﬁﬁX‘J‘%i%B&E GCIPL BT E .,
R B (¥ P<0.05) , W 4,4 3,
25 MAMREITSH ONH S#tk%E  FHFGIR4] ONH 2, AKOFEAREE T AR A Fe 2 0 B AL | B AL N S
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SR | E IR R4, KOSEAR A L 3 AR A Y i T R
2 IR (¥ P<0.05) , L3 5,
2.6 155 % GCIPL_RNFL #1 ONH S #i2 i A i S

— XA
— e R 4

FEREISIEE  DIXTRRAON S HR 4 ROC 4k, 45 3 E 01,7 8 IR 41
N, BB E B BREIX GCIPL 428 RNFL 280 (FHI1H . — LT R 4L
b RO JH 5:00 37 .6:00 37 .12:00 7)) & ONH %k
(ERU T A KPR I BN AL EL ) XA T A B9
R EA —E IZ W RE J1, DIXIRAL 2 8 B 28
(W/W—MD& B/Y—MD) \;%JEIZ GCIPL éf}ﬁ(%}ﬁ?ﬁ\ﬁjﬁ: O T TTTTT T LI B B B B B B |
I BUME) RNFL 28 CEB A7) K ONH 240 R Coso e e
(BT KPR L L T2 AR B L) X BE I DGR A B3 MARRWNEEHX RNFL S8ITEE,
H—ERZWRE ST, WK 6,
*3 MAHRWNHENKX GCIPL SHxTEL (X£S, pm)
205 MR %L F-HE I/ ME X THX
papilcE| 40 86.36+4.26 83.14+5.12 86.25+7.02 84.30+5.13
IR R4 40 86.10+4.40 82.85+5.07 85.9427.10 84.12+5.67
BERIE IR 82 85.81+4.63 80.51+5.23" 85.84+6.94 83.92+5.74
R OGIRA 52 69.82+£5.17%¢ 78.63+£5.41°° 78.63+£6.21°° 74.68+5.09""°
F 158.426 7.729 15.199 38.752
P <0.001 <0.001 <0.001 <0.001
2157 R %k g 1LH BT i R 7
Xf R ZH 40 89.36+6.02 89.04+6.41 86.85+5.12 86.91+5.63
R R 40 89.01+5.74 88.71+6.28 86.01+5.26 86.04+5.70
BEMF IR 82 88.73+5.26 88.54+6.23 83.79+5.12"° 77.25+4.20"¢
FIECIRA 52 80.12+5.63% 78.25+5.46° 77.12£5.104°° 74.63+5.24" ¢
F 32.918 38.682 35.279 72.135
P <0.001 <0.001 <0.001 <0.001
T 0 HEH A R T 5 e A 0 R A R e A B 2 " P<0.05 ws IR P<0.05 vs T HRIEZH 5 P<0.05 vs SELTE OGR4 .
Fx4 MAHRIIR RNFL SHITLL (XS, pm)
20531 AR %L XA o7 7 i FAN
X R ZH 40 101.16+9.36 125.63+10.36 134.86+14.36 66.63+5.62 90.36+6.40
R R4 40 99.25+8.70 124.13+9.87 133.25+14.27 66.02+5.82 89.25+6.37
BELEOGIRZH 82 92.82+8.12"° 115.02+9.60° 131.93+15.22 65.92+5.71 88.11+6.02
R LR 52 86.25+7.83" 107.36+10.02" 104.02£12.01"° 65.87+6.20 73.87+5.94¢
F 30.164 34.582 55.281 0.162 80.410
P <0.001 <0.001 <0.001 0.922 <0.001
2157 MR % 1:00 i1 2:00 13 3:00 13 4:00 i1 5:00 13 6 :00 {37
Xf R4l 40 104.63+12.01 82.53+6.02 62.36+5.03 62.25+6.25 93.33+8.66 131.36+9.25
R 40 104.03£12.12  81.88+5.94 62.33£5.17 61.82+6.11 91.04+8.71 129.07+9.87
B OGIRZH 82 102.86+11.28  81.34x6.11 61.84%5.20 61.04+6.23 90.25+8.36 128.34+10.11
FFOGIR A 52 101.36x11.64  80.14+5.64 60.25+5.12 60.34£6.10 87.24+£7.25%°  118.63£10.25""
F 0.708 1.338 1.804 0.868 4.303 15.848
P 0.548 0.263 0.147 0.459 0.006 <0.001
205 HR %% 7:00 i1 8:00 fif 9:00 fif 10 :00 fif 11:00 iz 12 :00 fif
papilcE| 40 138.63+12.64  100.36+10.73  73.25+6.25 92.13+8.64 138.63+16.25 123.02+13.25
R R4 40 137.02+£12.15  100.04x10.64  72.01+6.33 91.07+8.32 137.62+16.34 121.28+13.54
BEIHE IR 82  136.58+12.53  99.12x11.25 71.62+6.84 90.12+8.70 135.25+16.12 120.04+13.06
HESLIRA 52 135.39+12.31  98.60+11.13 70.05+6.11 89.84+8.25 134.02+16.54  108.63+11.25%°
F 0.525 0.255 1.384 0.695 0.794 12.961
P 0.666 0.858 0.249 0.556 0.498 <0.001

T L 0 HRAH A [ 35 T 2 B R A 2 A B A B P<0.05 vs XTIBZH ;°P<0.05 vs IR R4 ;°P<0.05 vs BEITE CIRA

548



Int Eye Sci, Vol.25, No.4 Apr. 2025 http.//ies.ijo.cn
Tel :029-82245172 85205906 Email :1JO.2000@ 163.com

x5 MWAHFKITER ONH SHLE XEs

2451 R %K MAEH(mm®)  WAEH(mm’) SIS I (mm’) IR LE T EHMBLL

X i 2H 40 2.83+0.47 1.08+0.39 2.18+0.54 0.51+0.09 0.44+0.08
R R4 40 2.80+0.51 1.0920.41 2.07+0.51 0.53+0.07 0.46+0.09
BEIH OGR4 82 2.79+0.48 1.12+0.42 1.70+0.48" 0.69+0.10™° 0.55+0.12"°
WL IR 2R 52 2.77+0.52 1.1920.43 1.25+0.42% 0.81x0.12%°° 0.67+0.14%°

F 0.111 0.666 35.225 96.013 39.821

P 0.953 0.574 <0.001 <0.001 <0.001

T < X R4y [0 I I MR G A ) el A B P<0.05 ws X IEZT 5 P<0.05 vs B HR R4 ;°P<0.05 vs SERLTGHRLL

*6 MEFS% GCIPL.RNFL 1 ONH S#i2 i Fr f B S LR

HI%RE
5 B OGIR FIE LR
) AUC P AUC P
IS4
W/W-MD 0.758  <0.001 0.888  <0.001
B/Y-MD 0.759  <0.001 0.893  <0.001
W/W-PSD 0.504  0.943 0.946  <0.001
B/Y-PSD 0.536  0.522 0.875  <0.001
FHEX GCIPL &%
FIH 0.557  0.305 0.992  <0.001
s/ MHE 0.665  0.003 0.743  <0.001
AKX 0.539  0.482 0.789  <0.001
T 0.528  0.622 0.910  <0.001
B by 0.520  0.727 0.876  <0.001
BT 0.531  0.584 0.900  <0.001
Wi -y 0.673  0.002 0.911  <0.001
W OT 0.929  <0.001 0.956  <0.001
RNFL &%
FHE 0.757  <0.001 0.903  <0.001
i) 0.776  <0.001 0.901  <0.001
T 0.534  0.549 0.961  <0.001
E:gl| 0.617  0.360 0.968  <0.001
5:00 {if 0.591  0.105 0.701  0.001
6:00 fi7 0.582  0.145 0.821  <0.001
12: 00 fif 0.565  0.245 0.799  <0.001
ONH &%
EERGEATIE A 0.751  <0.001 0.912  <0.001
TR L 0.913  <0.001 0.971  <0.001
T EMAL 0.800  <0.001 0.911  <0.001

2.7 B/Y BFAEBIX GCIPL L R HI F R B B LR AR
Kihgk JoRmZ s, BEAE 0-1.0 B, B/Y B & HBE
X GCIPL ZH02 Wi F 3 IF A1 0 75 6 R ) v I 36 R ¥ 8 T
FAEPR I A2 WAL RE ; FLBJ(EAE 0.33-0.91 i, B/Y 2
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