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[ Abstract] Objective To compare the change of macular microvasculature in early primary open-angle
glaucoma ( POAG ) patients with central visual field defects ( CVFDs) and peripheral visual field defects
(PVFDs). Methods A cross-sectional study was performed. Sixty-six eyes of 66 consecutive patients with early
POAG were enrolled in Beijing Tongren Hospital from June to December 2020. The patients were divided into CVFDs
group (25 eyes) and PVFDs group (41 eyes) according to their visual field defect. Another 55 eyes of 55 age-,
gender- and spherical equivalent-matched healthy people were set as a normal control group. All subjects underwent
routine ophthalmic examination. Humphrey 24-2 visual field test was carried out. Macular vessel density (VD) and

perfusion density (PD) of an area of 6 mm X6 mm were measured by optical coherence tomography angiography
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(OCTA) ,and the area was divided into 3 rings and 9 zones,including center,inner ring ( superior, inferior, temporal
and nasal sectors) , and outer ring ( superior, inferior, temporal and nasal sectors) according to ETDRS ring. The
relationship among VD ,PD,and visual field defect was analyzed. This study adhered to the Declaration of Helsinki.
The research protocol was approved by an Ethics Committee of Beijing Tongren Hospital, Capital Medical University
(No. TRECKY2020-103 ). Written informed consent was obtained from each subject before any examination.
Results The total macular VD of normal control group,CVFDs group and PVFDs group was 18.20 (17.50,18.50),
17.10 (16.30,17.85) ,and 17.20 (16.25,17.90) mm/mm’, respectively, and there was a significant difference
(H=120.84; P<0.001). The total macular PD of normal control group, CVFDs group and PVFDs group was
0.45 (0.43,0.46), 0.42 (0.40, 0.44), and 0.43 (0.40, 0.44)mm’/mm”, respectively, with a significant
difference (H=16.15;P<0.001). The total macular VD and PD of CVFDs and PVFDs groups were significantly
lower than those of normal control group, with statistically significant differences (all at P < 0.05). Significant
differences were found in VD and PD of superior, inferior, temporal , and nasal sectors of the outer ring among three
groups (all at P<0.05). VD of the outer ring and PD of superior, inferior, and nasal sectors of the outer ring were
reduced in CVFDs group than normal control group,showing significant differences (all at P<0.05). VD and PD of
the superior, inferior, and temporal sectors of the outer ring were reduced in PVFDs group compared with normal
control group,with significant differences (all at P<0.05). A significant difference was found in macular PD of the
outer-nasal sector between CVFDs and PVFDs groups (P = 0.035). Macular VD and PD are
reduced in early POAG. Compared with POAG patients with CVFDs, the macular PD of the outer-nasal sector of
POAG patients with CVFDs is lower.

Conclusions
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Table 1 Comparison of demography among three groups

Ny . P i " H ok £ I L 244 . . WGCIPL i

a3 {zgz/ (ii&:}) ki’ <}Sj D) (Effmﬂo) FE» {iﬁm;ﬁﬁ& (}I\f.?dB) (EijdB) (xts ,LZ;;
. (%74 ,n) ¥ ’ L (xzs,pum) (xts,%/d) ’ ’ ’

fEHEXT AL 55/55  41.2010.94 30/25 -2.18+2.27  16.13+4.48  553.2+31.2 - -1.11£0.69  1.46£0.25  82.51+4.53
CVFDs 4 25/25  42.64x12.72 12/13 -2.57+2.25  16.61+2.70" 543.1£32.0  1.54x0.98  -3.45:1.61"  4.54£1.99"  67.92+9.82"
PVFDs 41 41741 41.61£13.60 20/21 -2.48+2.34  19.55+5.66° 545.6+34.8  1.74x0.95 = -3.43+1.25"  3.71£2.24"  73.39+7.79"
FIX* /1 H 0.12 0.45 0.32 5.92 1.27 -0.78 15.88 9.71 42.58
P 0. 888 0. 801 0.724 0. 004 0.439 <0.001 <0.001 <0.001 <0.001

54 E RO BRAL L, P<0. 017 ( % o B 37 22404, LSD-t K6 407 Koo s & M7 BEAR 0 K 30
HF A 5 SE - SR RBRBE B s MD - F- 3 5454 3 PSD - 58 AU ff 22 5 mG CIPL - BEBE D15 40 il - N AR )Z 5 — - R GEIT
Note ; Compared with respective normal control group,*P<0.017 ( # ; One-way ANOVA , LSD-t test; #:X” test; & : Independent samples i-test)

CVFDs:: H 0 BLEF B 4315 PVFDs - J i 9
1 mmHg=0. 133 kPa
CVFDs:

central visual field defects; PVFDs: peripheral visual field defects; SE: spherical equivalent; MD: mean deviation; PSD: pattern standard deviation; mGCIPL .

macular ganglion cell-inner plexiform layer;—:no data 1 mmHg=0. 133 kPa
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Figure 1 Grayscale maps of visual field and pattern deviation plot of
two groups
PVFDs group C:Pattern deviation plot of CVFDs group There were four

A Grayscale map of CVFDs group B: Grayscale map of
continuous scotomas with P value <0.5% in central 10 degree visual field

D Pattern deviation plot of PVFDs group  There were four continuous
scotomas between central 10-24 degree of visual field ,among which P values

of three scotomas were <2% and P value of one scotoma was <5%
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Figure 2 Microvasculature measurement in the macular region A :Tomography image of macular
superficial microvasculature Macular superficial layer was located between two dotted red lines, which
was defined from inner limiting membrane to inner plexiform layer, including nerve fiber layer, ganglion
cell layer,and inner plexiform layer B:Zoning of macular superficial microvasculature According to
ETDRS ring,a 6 mmX6 mm macular area was divided into 9 zones C represented center;I-I represented
inferior-inner;1-O represented inferior-outer; N-I represented nasal-inner;N-O represented nasal-outer;S-I

represented superior-inner; S-O represented superior-outer; T-I represented temporal-inner; T-O
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M58 %% B ¥R B, PVFDs 4 41 35
07 R O FR A G R i A5 %
VIR, 2R AGIFE X (Y
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3.22.3.07.1.67.1.44.3.90, % P>0.05) ;3 /21 i 4h
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HY it L (H=14.13.29.90.9.07.8.19, ¥ P<
0.05) , Ho 55 {gt B X6 B8 4 HL 45, CVFDs 41 37 K HR A1 34
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Table 2 Comparison of macular vessel density among different groups (M[ Q,,0, ] ,mm/mm”)
ikl 1§ Ly NIk EJr WAT ) NI 3R ShHR B ST SR ShER LA
[EHMRA 55 8.1(6.8, 9.8) 18.4(17.6,19.0)  18.4(17.5,18.8) 17.8(17.1,18.6) 18.5(17.2,18.9) 18.6(18.0,19.1) 18.3(17.4,18.8) 17.1(16.2,18.0) 19.8(19.4,20.3)
CVEDs 4 25 10.1(6.6,11.9) 18.4(17.5,19.1)  18.0(15.7,18.9) 18.1(16.7,18.6) 18.8(18.2,19.5) 17.7(16.6,18.8)"  15.2(13.9,18.1)"  16.4(15.1,17.6)"  19.2(17.0,19.6)"
PVEDs 41 41 8.8(6.9,11.4) 18.0(17.2,18.6)  17.8(16.5,18.5) 17.6(16.8,18.5) 18.2(17.4,18.9) 17.5(16.9,18.5)*  16.9(14.6,17.7)*  16.1(14.5,17.2)*  19.7(18.9,20.2)
H{ 2.89 3.40 4.23 .58 5.03 15.81 30.73 12.44 13.35
P 0.235 0.143 0.120 0.454 0.081 <0.001 <0.001 0.002 0.001

5 B R IR AR, " P<0. 01 ( Kruskal-Wallis H #6556 , Wilcoxon Fk FAG 56 )
Note : Compared with respective normal control group,®P<0.01 ( Kruskal-Wallis H test, Wilcoxon rank sum test)

PVFDs: peripheral visual field defects

CVFDs ; H.0 LB 5451 s PVEDs « J& 3 10 5 e 45
CVFDs: central visual field defects;

*3 SEATHREMNRETZTELRRKR(M(Q,,0,),mm’/mm*]

Table 3 Comparison of macular perfusion density among different groups (M[ Q,,0, ] ,mm’/mm?)

a9 314 Ly W) W T W WS LS Wi} ISR SRR AN
REMEA 55 0.18(0.15,0.22)  0.46(0.43,0.46)  0.44(0.42,0.45)  0.43(0.40,0.44)  0.44(0.41,0.45)  0.47(0.45,0.48)  0.46(0.43,0.48)  0.42(0.40,0.44)  0.49(0.47,0.49)
CVEDs4 25 0.22(0.15,0.27)  0.44(0.42,0.47)  0.44(0.38,0.46)  0.44(0.40,0.45)  0.45(0.43,0.46)  0.43(0.42,0.48)"  0.40(0.34,0.45)"  0.40(0.37,0.44)  0.48(0.42,0.48)"
PVEDs 4T 41 0.19(0.16,0.26)  0.44(0.41,0.46)  0.43(0.40,0.45)  0.42(0.40,0.44)  0.43(0.41,0.45)  0.44(0.42,0.46)"  0.42(0.36,0.44)"  0.39(0.36,0.42)"  0.49(0.46,0.50)"
1 3.0 3.07 1.67 1.44 3.90 14.13 29.90 9.07 8.19

P 0.200 0.216 0.435 0.486 0.142 0.001 <0.001 0.011 0.017

o5& A fd R B i, P<0.01; 5 CVFDs 4] %5 ,LP<0. 05 ( Kruskal-Wallis H £ 3% , Wilcoxon Fk 1 6 56 )

] 320 49 B k451

CVFDs : .00 # B Gt 451 ; PVFDs

Note : Compared with respective normal control group,“P<0. 01 ;compared with CVFDs group,hP<0. 05 ( Kruskal-Wallis H test, Wilcoxon rank sum test)

CVFDs: central visual field defects; PVFDs: peripheral visual field defects
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