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Correlational research between vascular changes of radial peripapillary capillary and
retinal nerve fiber layer thickness in myopes

FAN Yuanyuan', YANG Bin®, LEI Jie' ,HU Zizhong" , XIE Ping"

'Department of Ophthalmology, the First Affiliated Hospital of Nanjing Medical University, Nanjing 210029;
*Department of Ophthalmology , Yangzhong People’s Hospital , Zhenjiang 212299, China

[ Abstract | Objective: The current study aims to analyze the correlation between retinal nerve fiber layer (RNFL) thickness,
choroidal microcirculation and radial peripapillary capillary (RPC)in myopes based on a new quantitative method. Methods : Between
April 2019 and January 2020, 100 eyes with high myopia (HM group)and 82 eyes with low -to-moderate myopia (LMM group) were
enrolled in the First Affiliated Hospital of Nanjing Medical University. All subjects underwent measurements of the best corrected
visual acuity (BCVA) , intraocular pressure, axial length (AL) and spherical equivalent (SE) before anterior segment examination via
slip - lamp biomicroscopy, dilated fundus examination, color and red - free fundus photographs and optical coherence tomography

angiography (OCTA). A 4.5 mm X 4.5 mm scanning area centered on the optic disc was scanned using a frequency domain OCTA
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instrument, which was divided into four quadrants centered on the optic disc by the software automatically. On the scanning laser
ophthalmoscope (SLO) and choroidal vasculature images, one ophthalmologist contoured the peripapillary atrophy- (8 (PPA - ) zones
under the supervision of another veteran ophthalmologist before calculating the area and choroidal vessel density of PPA-B zone using
PyCharm software. The correlation between AL, SE, the area and vessel density of PPA-B zone, peripapillary RNFL thickness and RPC
vessel density was analyzed by Spearman correlation analysis and multivariate linear regression model. Results: The average RNFL
thickness, RNFL thickness of nasal, superior and inferior, and RPC vessel density, as well as the area and choroidal vessel density of
PPA-B zone was stalistically significant between HM and LMM groups (P < 0.05). SE, average peripapillary RNFL thickness and the
choroidal vessel density of PPA-B zone were positively correlated with the average blood flow density of RPC (P < 0.001) , while AL
and the area of PPA- zone were negatively correlated with RPC vessel density (P < 0.001). The multivariable model revealed that
only average RNFL thickness (P < 0.001) and the area of PPA-B zone (P=0.014) were associated with average RPC vessel density.
The results of Spearman correlation analysis for four quadrantile subgroups indicated that RNFL thickness remained positively
correlated with RPC vessel density (P < 0.001). Conclusion: Peripapillary RNFL thickness and the area of PPA- zone were two

crucial causes of RPC vessel density changes, which may indicate the close relationship between retinal constructure and

microvascular changes and emphasize the importance of myopia-related optic neuropathy.
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Figure 1 The OCTA report of a 28-year-old woman

*1 HMZAS5LMM AELEZRLEER

Table 1 Comparison of baseline information between HM and LMM groups

" PR (1)

215 HR %5 (R xxs) & P AL(mm,x +s) SE(D,x +s)
HM 2H 100 34.20 + 13.09 35 21 26.58 +£0.92 -7.10 £0.91
LMM 21 82 31.69 + 12.57 28 14 2433 £ 1.17 -2.64 +2.18
P& 0.109 0.670 <0.001 <0.001

*2 HMZ5LMM 4 PPA-B X EFR R E M M % E B K 4> X 2 8 RNFL 2 E & RPC iR % E tb

Table 2 Comparison of the area and choroidal vessel density of PPA-f3 zone, average and quadrantile peripapillary RNFL

thickness and RPC vessel density between HM and LMM groups (x+s)
Febr HM £ (n=100) LMM 44 (n=82) PlE
PPA-BX i F (mm?) 1.20 +0.70 0.56 + 0.39 <0.001
PPA-BIX I 2% B (%) 160.75 + 223.78 406.77 = 437.34 <0.001
FLJE RNFLIE R (wm)
1y 103.41 + 13.68 110.76 + 12.25 <0.001
) 91.61 + 14.43 87.26 + 13.76 0.022
| 71.29 +16.79 81.67 + 18.88 <0.001
;) 129.73 +22.83 138.40 + 18.45 0.006
] 132.70 + 24.63 146.43 + 20.58 <0.001
RPC I % B (%)
- 48.94 +3.84 50.77 + 3.47 0.001
S 55.24 +4.79 56.39 + 3.27 0.153
LRI 42.46 +5.48 44.44 + 6.02 0.008
v 49.75 +5.52 51.71 £4.01 <0.001
Ty 50.34 +5.02 52.70 + 4.70 <0.001
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Table 3 Correlation analysis between AL, SE, the area

and choroidal vessel density of PPA- 3 zone,
average peripapillary RNFL thickness and aver-

age vessel density of RPC in myopes

SR [K 28 rfE P{H
AL -0.351 <0.001
SE 0.351 <0.001
PPA-BIXJHIH -0.326 <0.001
PPA-BIX It 4% 0.330 <0.001
SEH 45 RNFL RS 0.612 <0.001

SRR RNFL R 5 RPC SE-24) M AEAE L AR 56
(P <0.05), BISF-2 3% J8 RNFL JE B A1 PPA-B X [fif
FUZ T4 RPC IR ST AH G 2R (R 4) o

HE—2 3074543 X N RNFL B 5 RPC ML 1Y
KR EREBRATA X AWE S R IEMHLLR
(P<0.001,K2),

3 it i
EBRITIL R RS ETHEHE FEI AR,
T 10 4525 = JE T A0 ) SR R B 10%1 . ITiE

B TARRYIE I = A Sl B IR VF 2 AR
PRI, TR R e & B AR E HE B I

&4 ENBEALPPA-BXERKAAMA MREE FH£E RNFLEE S RPC EH MR F £ M & T E IR 54

Table 4 Multilinear regression analysis between AL, the area and choroidal vessel density of PPA-[3 zone, average peri-

papillary RNFL thickness and average vessel density of RPC in myopes

» ESR( Yl FrifEfb R %L

A IS B R 5 A P{E VIF
(HED 39.905 5.015 — 7.958 <0.001 —
AL -0.205 0.171 -0.083 -1.200 0.232 1.468
PPA-BIX iR -1.060 0.428 -0.186 -2.478 0.014 1.732
PPA-BIX 1ML 2% B <0.001 0.001 -0.044 -0.658 0.511 1.402
SE-244% 5| RNFL S JE 0.152 0.017 0.543 8.801 <0.001 1.173

RIS S RPC ML s D-WH : 1.929,, R*=0.425, %% R*=0.412,F=32.731,P < 0.001,

IR o v R T B e R R R R AR
9o A8 1 o RIS 15, — EL 9 & e DRSS 8 26 o | B
P 7 O PR IS 5 4 i A LA 7 IR S 2
FBE RT3 18 WU R e 35 48 I B 3 —
BEEEIZ IR S m AR 1) BN AE FE R
FEE AR — B2 RIHEEA T AR S A A, DA
8 FIHIT WIS AR AR . BRSO BRI S
B S BAE AR EE T AR h 22 5B, ]
VIAE R 12 Wi A0 1 R i 48 ! (R 35 22 ] 1) 6
B A ARG . 3 E HM U402 7 18 5 K i O B
15-6.0D Y HM 2 WrdsifE ", (E3X 2 FiE 40 o0 e ik 24
T E L 28 B AG F4 S5 AL A GG A TS 2, AT 4
S A A Az B AL JEE R G WK I E S S 2 E
PRI 22 10 52, {68 358 OCTTA Wa i 3] 1 1fn 37 %5 B R
BN REAE Sy B 1 B O FR bR . A AR AR &
PRI AT JR a3 RN 25 A 8 2 ) Y DG IR
P 485 J) ot 37 P b S A DG R 2R KA B T B A I R
A= R SR RS EEMLI I 2 A B T A FIZ WA

AT 5T 45 5 SR, HM 41 FT LMM 2 1] 52 K6 HR i)
PPA-BIX AR S P ok 4 B 1Ml 970 2% B . 3 /%] RNFL )&

JE RPC L M, 225 G4 R, 4 3 A
oz HMfal R, 517 AR asie—280 ™,
B2, HM ZH 300 RNFL J5E R A8k i 34 5 e A N HUA,
GrIXIFA—2, 5 LMM AR . He 552
Turgay 55" | Amin 55 2 A AHALAY & B, i AT
REJADA T RNFL J5ERE T F it A0 R B i AT [ 350
DAL R, Y amashita 252 A Sy 435 78 40 R0
NS Jhk 22 18] 14 3 £ 455200 1 RNFL 9 23 A1 R AE
TN b JEL (1% ¢ B U T AL ZE K S B0 R IS A i) AR
o Shi 55 L & BULFL Sk 0 A 28 2 2 BRE AT 3
Ji) DX — AN B 0 S T ot 3 36 9 %) DX, 1 5
L5 AT 7 RNFL AOC AT A A fiE
FIEERAT K

FAK A BT W, AL PPA-BIX I BL 5 RPC -
L B A ARG . AT RE R R B AL BUSE IS,
PR 5 52 3] 2 A8 9 I A GO B BRI OAS i A L
AR A T R R ) (eI R HRBRAE P 58]
TR ICRETE XY R, BRI m A ok B4
AN, e B 3 AR v i 48 N R AR KGR F (vaseular
endothelial growth factor, VEGF ) ¥ & [ AK ™', VEGF
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Figure 2 Scatter diagram analysis of the correlation between the vessel density of RPC and RNFL thickness in four quar-

ters

5 ALTFAEMA KR, AL B ZE K B VEGF 431
/DT RE T UM AT S 1 %, 51 & RPC LA )R
1k PPA-BIX 48 £ 5% RPE-3 5 IE- Jik 4% 56 41 1 45
BAWHR T AR S HRPE 56 2245 i b 24, 22585 1
ORGSR E AT X 38 BFGEHRGE , 3 AL
0] 30 25 T Ik 265 F5 255 s A R D) e ko 00 25 9 &2
TH 2R, T RE 52 MR s A %) 1R DI 3 . ASBIF ST
SLO P55 R P 1 45 A B ] —— %o iz, A TR
A% PPA-BIX , 4545 PyCharm 895 18 i [R5 K B
B BB A5 DR 45 1) LA | T BRI I 9 5 55 , AR AT
TR AR A5 R, B — K ERIE T PPA-BIX AR
5 RPC V¥4 1M1 378 % B 1) i AH G M, S A48 —
H H34b, SE (PPA-BIX k4 B 30 2 V44 4%
J&l RNFLJE R 5 RPC AV 34 M RN IEA DGR R,
PLSF-H 4 RNFL SR 5 RPC SP-347 i 370 %6 B i AR G
PEF 5 (r= 0.612) . Yaprak 25" BIF5¢ 5 & B RNFL
JELJE 5 RPC LS % 5 8] 1 1EAH SG E & (r= 0.518)
He 45 I 1] FH 22 S04 0] 05 20t 45 HE AR AR G 45
Wo FanSE"HFFEES R E AR IN T WU ] 14 AH GG

F HFHITE RPC I3 % B I 75 T L3R 1 9 K i
SRR T REZ B, AR AETH RPC LR
2 FE RS U S 1 R LA AR R M, 65 RAT5 8% Ry TE AR 5
KR XA TT REAG PIFR AR R, — S i 2T 40
Jitd (retinal ganglion cell, RGC) AL I 1% 57 S FE
RPC #2{, RNFLJ& RGC (5% , i RNFL A 5
D A D RE T BN PR AL 5 5 —Fh i) AL
FER S EOM A AR AN B, M2 LR, RNFLAE TR
BRI RS . E AT AR G 2 AT S
LTRSS () ST SR MY , — 2 /e )i & 2k

VF 2 W 58 4 I 9 % B B AR 4k U B AL A
SE'7 3 ST 4% RPC L B PSR GH 2, A
I GETE TG SCAF 5T 36 b E. 55 RPC LA 37 28 A
Sk B LR b, R 22 0 Pk B A g — 240 b . A
WFSE T 9 A 75 5 (AL PPA-BIH AR . PPA-BIX 3, IfiL.
T PR RNFLE ) VIF(E3/MF 5,D-W
H1.929, F n A mE L L EIILLHE LR ;RN
0.425, $&7R I 40 A 722 T REAS fif B RPC LI A2 T 1Y
FREE R 42.5%; F=32.731, P < 0.001 , 38 1 A5 704G 5 |
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