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Abstract

e AIM. To analyze the effect of preoperative macular
ganglion cell complex ( GCC) thickness on visual quality
after cataract combined with glaucoma surgery.

e METHODS: This retrospective study collected clinical
data of patients with cataract and glaucoma who
underwent phacoemulsification intraocular lens
implantation, and goniosynechialysis surgery in the
hospital from January 2023 to December 2024.
Preoperative macular GCC thickness was assessed and
patients were divided into three groups according to
preoperative macular GCC thickness using the tertile
method: low thickness group (< 43.8 uym), medium
thickness group (43.8-60.4 ym), and high thickness
group (> 60.4 um). Postoperative visual quality was
evaluated by visual acuity ( LogMAR ), contrast
sensitivity, visual field and subjective visual quality
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(QoV) at 1, 3 and 6 mo post-operation. Linear regression
analysis was used to verify the effect of preoperative
macular GCC thickness on visual acuity at 6 mo after
surgery.

¢ RESULTS: Totally 115 patients (115 eyes) with cataract
combined with glaucoma were enrolled, including 31
patients (31 eyes) in the low thickness group (17 males,
14 females, 65.23+8.11 y), 47 patients (47 eyes) in the
medium thickness group (20 males, 27 females, 64.87 =
7.89 y ) and 37 patients (37 eyes) in the high thickness
group (23 males, 14 females, 63.92+7.44 y). There were
significant  differences in visual acuity, contrast
sensitivity, mean deviation of visual field, and QoV scores
among the three groups at different time points pre- and
post-operation ( all P<0.05). At 1, 3 and 6 mo
postoperatively, the visual acuity ( LogMAR) and QoV
scores in the low thickness group were higher than those
in the medium thickness and high thickness groups, and
the medium thickness group showed higher values than
the high thickness group (all P<0.05). The low thickness
group had lower low-frequency, medium-frequency and
high-frequency contrast sensitivity values as well as lower
mean deviation of visual field compared with the medium
and high thickness groups, and the medium thickness
group had lower values than the high thickness group (all
P<0.05). Visual acuity and QoV scores at 1, 3 and 6 mo
post-operation were significantly decreased, while low-,
medium- and high-frequency contrast sensitivity values
and mean deviation of visual field were significantly
elevated in the three groups compared with pre -
operation. (all P<0.05). In all three groups, visual acuity
(LogMAR ) and QoV scores were higher at 1 mo
postoperatively than those at 3 and 6 mo, and the values
at 3 mo were higher than those at 6 mo (all P<0.05).
Low-, medium- and high-frequency contrast sensitivity
and mean deviation of visual field in three groups were
lower at 1 mo postoperatively than those at 3 and 6 mo,
with lower values at 3 mo than at 6 mo (all P<0.05).
Through linear regression analysis, the model fit was
good (F=32.435, P<0.001), and the thickness of GCC in
the macular area pre-opertation had a negative impact on
visual acuity ( LogMAR) at 6 mo post-operation (=
-0.003, P<0.001). The regression equation was: Y=0.421-
0.003% X' coperative macular Gcc thickness- 1N€ model determination
coefficient R® = 0.223. It indicated that the preoperative
macular GCC thickness could explain 22.3% of the variance
in visual acuity at 6 mo postoperatively. For every 1 um
decrease in preoperative GCC thickness, the average
visual acuity ( LogMAR) increased by 0.003 at 6 mo
postoperatively.

¢ CONCLUSION : Preoperative macular GCC thickness is a
protective factor for visual quality after cataract combined
with glaucoma surgery. The thicker the preoperative GCC
thickness, the better the visual acuity, contrast
sensitivity, and visual field recovery at 1, 3, and 6 mo
post- operation. Moreover, for every 1 um decrease in
preoperative GCC thickness, the average visual acuity
(LogMAR) at 6 mo after surgery increases by 0. 003,
which can be used as one of the preoperative predictive
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A AT U S T R S B sl T A i R s 4
%‘E,Gccmﬁﬂafﬁﬁﬁ,ﬁﬁi%ﬁ‘ém}ﬁwaEPEI’JWEEI

R3 ZHBERWARTEREMR(3 c/d) 3 b HURE L PED
il ks A AJG 1 mo ARJ5 3 mo ARJG 6 mo
IR A 31 1.450.18 1.52+0.15° 1.630.13%¢ 1.670.12°*"
R AL 47 1.48+0.16 1.63+0.14"* 1.72+0.13""* 1.7620.10"%!
R 37 1.5120.17 1.71£0.13"° 1.80+0.12" " 1.89+0.10" "

T ARE AT BB X GCC JEE <43.8 wm; R B 4R B 85 BE X GCC J5E i 43.8-60.4 wm; i J5 B2 4 R Bij 38 BE X GCC J5E )&
>60.4 wm,*P<0.05 vs KSR ;°P<0.05 vs TR ;°P<0.05 vs RAEJ;5P<0.05 vs KJ5 1 mo; P<0.05 vs RJF 3 mo,

R4 ZHBERTWAREREREHF(6 c/d) X LB E L xXEs
Gail 111 AR ARJ5 1 mo AJ5 3 mo ARJG 6 mo
IR 31 1.01x0.14 1.12+0.15° 1.28+0.12* 1.33£0.11°%
R 47 1.05+0.15 1.35+0.12* 1.48+0.14" 1.5240.13%%!
R A 37 1.09+0.16 1.45£0.13" 1.56+0.11""* 1.620.10""#"

W ARE AR AT #BE X GCC JE B <43.8 pm; W BE IR B B BE X GCC JEJE 43.8-60.4 pum; /= J5 B 20 R i 8 BE X GCC & B
>60.4 pum,*P<0.05 vs fIREE L ;°P<0.05 vs HFREL ;°P<0.05 vs RHJ;#P<0.05 vs RJF 1 mo; P<0.05 vs KJF 3 mo,

x5 ZHBEARWMARBEARRBEGM(12 c/d) XL BRE LR xS
il % AHI AJii 1 mo AJi 3 mo AJii 6 mo
(R i) 31 0.62+0.12 0.70=0.10° 0.78+0.09" 0.92+0.10"*"
HEE L2 47 0.66+0.13 0.80+0.12" 0.88+0.12%"* 0.96+0.09" "
R A 37 0.69+0.10 0.88+0.11* 0.95+0.11""* 1.040.10" "

W AREEHARRI B X GCC R <43.8 pm; 1 E B4 R AT B BE X GCC JRJF 43.8-60.4 wm; & )5 & 4 AR {8 BE X GCC & B
>60.4 pm,*P<0.05 vs flRJEEZH ;°P<0.05 vs HEEELH ;°P<0.05 vs *ﬁﬁ;gp<0.05 vs RJG 1 mo; P<0.05 vs RJF 3 mo,

*6 =HABEARNAREAENEHNTEHEELE (x£s,dB)
ol ki AR ARJGF 1 mo ARJ5F 3 mo ARJG 6 mo
B 31 -2.51+0.96 —2.44+0.66° -2.13+0.58°¢ -1.86+0.52°¢"
W 47 -2.08+1.02 -1.96+0.50"" ~1.84+0.57" ¢ -1.62+0.53" 1
A 37 -1.95+0.98 -1.63+0.47" -1.53+0.51" —1.3420.41%"%"

FREEAARTERIX GCC JEE <43.8 um; FEEHRAT KX GCC JEF 43.8-60.4 pm; 5B EH RATH KX GCC B E
>60.4 wm,*P<0.05 vs fREEL];°P<0.05 vs FIEFEEL ;°P<0.05 vs KHj;#P<0.05 vs KJ5 1 mo; P<0.05 vs KJ5 3 mo,

®7 ZHBERTNARFRERE QoV T4t (X£S, %)
ﬁgﬂ 'fﬁﬂ%& /Rﬁﬁ /l\)ﬁ 1 mo /I\)ﬁ 3 mo /R)ﬁ 6 mo
TR EEAL 31 53.26+5.26 45.65+7.22° 40.16+5.06"* 31.48+6.34"%"
R 47 52.34+6.90 39.62£6.84"° 31.83£5.90"" 26.21£5.49 ¢
1o R 2 37 50.19+6.65 35.41+5.88"" 25.14+5.89" % 19.97£6.624 %"

AR ARFTREE X CCC B ¥ <43.8 pum; T E 4 AR A7 35 BE X GCC JE & 43.8-60.4 wm; = & & 41 R 5 # 5 X GCC B J¥
>60.4 wm,*P<0.05 vs fIRJEELH ;°P<0.05 vs TR ;°P<0.05 vs KRR ;5P<0.05 vs KJ5 1 mo; P<0.05 vs RJiF 3 mo,

X8 ABEMEX GCC EENARF 6 mo #1ZImEI MR 1T 454
. ~ e ~ B(95%CI)
= VAN VAN B 7. \‘{ 5 AN P
e Ktrfk B A FrifiiR t Frik B = i
W 0.421 0.028 15.163 - <0.001 0.366 0.476
ARRTHBEIX GCC -0.003 0.001 -5.695 -0.472 <0.001 -0.004 -0.002

AR R?=0.223 5 R*=0.216, F=32.435,P<0.001,
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FRIE N SR 2 2 4R R bR Y . A IT 4%
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2 QoV P4, FE R R B BEX. GCC R 5 11 P i
BT OBIR B AR S L8 BT e AR B2 A5 5%, BIAR Al 8 B X
GCC M, 1 B A I 7 OB IR B AR5 A58 o i Pk & sk
ZIR. GCC E 2 0 W 5 N 2 B — 4 B 22 45 ), 35 3 X
GCC LI 2 4T 4k )2 P25 412 AN MR Z 20 4%
LT M ( retinal ganglion cell,RGC) RN N Y
Fem 5™ WG RB, RGC MR TE JH 40 IX A o0 A N
12, BT RY 2-3 )2, MAEEBEX T Lk 8 2L I,
HEREIX AL & — 2 DL RGC AR A, 8 5 IX
GCC JE R iy A AL IS b R B UL 4t 57 Hb S Bt RGC 1R
A i, RGC J2 8 BT X A5 514 336 il F B 2200
HIe 405 o 3 B i D> &5 LS S AL S, o
GCC JE AR AL 7R 5 IR #h 22 36045 E &8, W nl g
FEH B ARG A5 5 5 A R 1, 2R i 5 ma AR 5 AL, T3
Xof P AR R T [ 0T B 0 R S R R B A2 R, B4,
GCC JEJE R B 7R RGC B AT s 1 H N B F R
AR T G 8] S5 %) 75 B R ) AL, ) i 2 R A5 ok AT L o
THEBE X T 20 M R0 ph 275 40 Y SE A R L R
GCC JE R4 /R M 28 i it 45 12 =, B i 6 Bk &2
P BRAT B 27 20 it X D 52 4 R v A R R 1Y
& FI6E , HE M EUE L7 2 TH 32 B X L AU A, 1k
AN RGC 4513 5 , LI S PR o 2 T ] 4 58 fioh 322 42 25
HER 55y B X R S M T VB M S A S R
RGC 417 5 A W g, ik — 25 52 i 05 0] (8% 114 1) i
AU BB GCC R R [, 0 2 h 2 0475 A 44 25 2k
B O, A [ 1 ) R A RE N 25 RO BE RS BR T
PRI I T, 900 158 J2 18 (015 5% b A5 A7 AE B b, G
PG MO 2A (5 S A UL S B P IK , & AR 5
PRI RE I CE SR

AT MHE— P 10E T R # 3 X GCC JE
ARG 6 mo #77 ( LogMAR {H) A 1 [ 52 0i , R GCC J&
JER U D 1 wm, RJG 6 mo LogMAR # J7 {f V- 14 54 i
0.003, BHEIX GCC JEFE B #: it RGC A7 B 5 il
RSN HOEIR B EBEX GCC A bR % RGC
PEATPE TR T RIS 2 4T 4 2 i Y MR ET X GCC
B AR I K RGC 2k B ki 5 R (E , B i
R FARFEBRIE WA 0T, 384 19 RGC B X TIRE A 2
DI BTG5 B A R o 3K Fh b 28 235 44 10 AN T 36 4
B B3RS T ARG IR A, AN, RETEBEIX GCC
AR AR AR LI XU A1 B - RGC 38 il i $E A7 E T 12
MR IR | B 2R M A S5 58 15 5 A0 BLRSCR 5 B0 I i
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