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TELROHR TR — M E B B (MERE T 20 — AR EBE) 4t
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Abstract

e AIM. To compare the optic disc microvessel density
(MVD) with different degrees of myopia and to evaluate
the association of MVD with axial length (AL) and retinal
nerve fibre layer thickness ( RNFL) by using optical
coherence tomography angiography (OCTA).

* METHODS: Prospective and pathological control study.
A total of 94 eyes [ 31 eyes with mild myopia (SE: +0.50D
to - 0.50D), 32 eyes with low and moderate myopia
(-0.75D<SE<-6.00D), and 31 eyes with high myopia
(SE=-6.00D) ] underwent optical coherence tomography
angiography imaging. OCTA was used to image 4.5mmx
4.5mm scanning area centered on the subject’ s optic
disc, and to automatically and quantitatively measure the
MVD and RNFL thickness in different partitions of the optic
disc in order to carry out relevant discussions.

e RESULTS: Among ISNT partition, temporal RNFL
thickness was positively correlated with AL ( r=0.343, P<
0.05). RNFL thickness in the nasal, inferior and superior
quadrants was negatively correlated with AL (r=-0.341,
-0.289, -0.269, all P<0.05). In Garway Heath partition,
temporal superior RNFL thickness was positively
correlated with AL (r = 0. 382, P< 0.05). Negative
correlations were found in the thickness of RNFL with AL
at the nasal superior, nasal inferior and inferior nasal
quadrant (r=-0.226, -0.211, -0.369, -0.316, -0.304,
-0.241, all P<0.05). The overall MVD in optic disc
increased with the increase of AL (r=0.376, P<0.05),
while the overall MVD around optic disc was negatively
correlated with AL (r=-0.361, P<0.05).

¢ CONCLUSION: The change of MVD and RNFL thickness
of optic disc are closely related to AL. With the increase of
AL, the thickness of RNFL and MVD in the nasal superior,
nasal inferior and inferior nasal quadratons decreased,
the overall MVD in optic disc decreased, and the MVD in

optic disc and the temporal superior quadratons
increased, especially in high myopia.
e KEYWORDS: high myopia; optical coherence

tomography angiography; microvessel density; optic disc
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21 PR T e T ARG B A2 A LA B T 1 ik i R R
EHE R B S REFE 627 AH T W J2 434 1L 4 LR (optical
coherence tomograph angiography, OCTA) J&—FFE(LICA] |
VR IR 148 BURHR | FBE I T 21 20 M2 2 15 2 T Ak
R 100 5 A0 288 1 A0 B, B R 4 S 0 ) X ) P A Y
IR IOk 48 FIEARE P8 S T 2 k43 A I3 28 P17 100, %o B e
P72 ARG , ATD RERS VA 2, AT R4 i) i A M
BE, Tz T IRBRE R 27 0 AR5 B TE 1
B OCTA #R 1) A [m] U ML 72 2 AR 285 A0 488 IX ol 1l A8 % )%
(microvessel density, MVD) 5 4 ¥ & i 2% £F 4 2 ( retinal
nerve fiber layer, RNFL) J& £ i 48 ALAFAIE , AN [F) 72 BE 3 AR
TR Z IR A B AR AL PR LR AR B 20 R A iR
I A2 pL
1 X &MTTE
1.1 %48 R FHAETIE MR B0 BRI, T 2020-05/2021 -
01 T LB TR =5 — R m BE e (IR i o — N R EEBE )
FASHEEEZ3E , R 16~ 62 3 ARl X B0 o F A6 A5 o
=5 IEM 1 (BCVA) =0.8, IR & <21mmHg - H XUAR AR &
ZE(H <5SmmHg PARFFIEHE . HEBRIS I D222 i i
PEUTAL | 1 2R R 77 IR s B (A O 190 JE - R o,
A JBT TR ikt K PR S5 I8 S R A9 B 2R e 1) 4 B R
ABIFFE ARG OF R S 365 5 ) 58 B 04T, B AR B fe
PRZ: B oAb, O 1) 32 TR A0 A R U A A5 H Y, AE
B ER, 2B EES,

1.2 ik A ik 2 45 7 4 10 HR A 4 A0 45 R 2 finh
FOHR A 2 AR 5 LB AT A ) W S5 A A R i B 5 TOL
Master & 6 YIRS B (axial length , AL) B S- 2 (E AE
R AT 50.19% 52 75 FEMt - Jie i RV 72 23 R BE R DL, Aot
I bR A 0815 A 5 2 A0 P IR 52 6 D16 ] 1 5 38 HR IR A2
£t ; AngioVue OCTA F 48 I £ 41 4% J& 1] 1fiL 45 %5 & F1 RNFL
JEJE, KA Optovue AL Angio OCT LI HLE , H A —+%
AN AT E G R &, B3 Angio Disc 4. 5mm X
4.5mm, ZIE TR TR S =
AR, BOGHEAL T AR AT, o KPR BE AR B 1
TR AT | LABI; 51 RIS 1 28 Tz 3l P 2 52 45 2R 1)
YR 1 S i W PRI Y TR HIE . 50 o IR 2 v T 2 AR
3.4mmBT AL , 3% 25 9 2 0F R Ak DR 0 JEEPR 3A T K - T ]
Ko BT ) MR 3 4 32 SR T X 1SS AR AT A U
PUE TR A B I & ISNT YA~ 42 B RNFL J5 JE i
Garway Heath /\"M4: B3 RNFL J& B % 145 %% &, It — 44
SR T E L ZA LML en face B LG VRAL K
Z YA RATY 114 BB AN T I B 4 15 50 B <
63 RGUAFAE ML W 26 73 5 DR S AT I HERR .
Gt b A SPSS 26.0 Gt it AT 5t 43 M .
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THECFORME N (R ) BORTE 23 L R, R RxC R %R
BRIk . Shapiro—Wilk #5536 F T IE S MK IE, 755 1E
BB xts Fon, FESSHEEMEH M(P,,P.,)
Frn . HRHE AP FTHR il 1 B2 0 FH 5 R 207 280001, 24
FHEE R 4 1] 22 5487 Kruskal—-Wallis H K536, 26 1] 9 %5
3 fdi i Bonfenoni & 1E#E  Ki g /K F o =a/3=0.0167, %
75 g [R5 B (i FH Spearman A1 GRS, P<0.05 Fm 2
SIS R E X,
2R
21 MANARWZIXE—MRER AWRILHAZIAE
51 44102 HR , K Z R EAME TR BT 6 o sifrfeiz
SO i HERR 8 HR , AN 94 R KHE AL X143 =4,
% 23mm < AL < 24mm H 45 % Bk 55 F 0 ( spherical
equivalent,SE) ;: +0.50 ~ —0.50D & 1IEfL4H 31 IR, 24mm <
AL<26mm H-0.75<SE<-6.00D M B i 4H 32 iR,
AL=26mm H SE=-6.00D = M4l 31 IR, =41%
WA R I AF W e e 22 R G #58 L(P>
0.05), L% 1,
22 =/H%XE RNFL EELLE ISNT Xk, =4
ZRH RNFL JEERE g 3 | 0 S0~ il RNFL JE
EESA G E L (P<0.05), #f—L M LR,
TE AL 52 B RINF L JEE AR 0% r 5 3 40 4 0 o 5 3
M, 225 A G2 L (P<0.0167) . 78 LA Sl Fil
TSR B R I ZH RNFL JE R 44 T 1 A4 FnA b
A, 2 5 M A 51T E L (P<0.0167) , 7E Garway
Heath 73 X 2, =40 %38 # RNFL B L 80 1 &
b BT84 R RNFL &2 2 ¥4 G2 L (P<
0.05) . PP LA AL, fE 8 I BT AT S BE, IEA
ZHAMICHP B A RNFL R & T n s 4, 22 538
AL L (P<0.0167) , MAEM F R IR, & R 4
RNFL JEEE & FIEMAL, 2 7 A 51 %8 X (P<0.0167)
HA R RNFL R 2 5 L5 i 2¢ 2 X (P>0.0167),
LK 1,3% 2.3,
23 MEZX RNFL EE S AL 9 XME 44 7£ ISNT Y
XA B RNFL JE B 5 AL 22 IE A5G (r=0.343, P<
0.05) , b R K SR RS AL B HAAHE (r=-0.341,
-0.289,-0.269, 34 P<0.05) , 7E Garway Heath 73 X {%H1,
{38 4B RNFL JE B 5 AL 2 1E 456 (r=0.382, P<
0.05),5 I B F R F &% RNFL JEES AL 2 %
(r=-0.226 .-0.211.-0.369, 3] P<0.05) , i _F3i . i
R 4 B8 RNFL JEE 5 AL R WA EPE (1 P>0.05)
24 =ZHAZIXEMER MVD tbE 4K LER &
B BTGB T S BR R SR MVD 22
S G L (P<0.05) , HABIX 3, MVD 22 5335 % 1L
Gt A X (P>0.05), WML L8, a8 T BT4
PR, S T AL MVD 2> F IEMA SR A, 25 71
HE 2 FE L (P<0.0167) . IEMLH T £ 42 PR N4 5 4k
MVD & TR R AL, 22 R A G228 L (P<0.0167) ,
T LR MVD, 5 B 90 41 22 1 I A2 R o 3
W 2R H G it %5 X (P<0.0167) , HABIX B MVD
SRR WG 7 X (P>0.0167) , WK 4,
25 MERX MVD 5 AL#HX MR 2L 5T . F&R%
FRUFD 4% J5 % /& MVD 5 AL 236 AH 5C (r=-0.316,
-0.304 .-0.241 -0.361,%] P<0.05) , &Nk MVD %)
5 AL 21EAMH(r=0.376,P<0.05) ., HABZE MVD 5
AL ¥JTEA M (3 P>0.05)



Int Eye Sci, Vol.22, No.1 Jan. 2022 http.//ies.ijo.cn
Tel;029-82245172 85263940 Email .1JO.2000@ 163.com

E1 MERBEMSXERDREE  AISNT 47X ;B Garway Heath 471X %

®1 MANHARMZRE—REN

21 5 N IR%L PSR, N) IRFE(x£s, mmHg)  4F#b(xxs, %) AL(X£S mm)
IEALA 17 31 4:13 16.19+1.68 33.10+8.64 23.4920.30
R BT L2 17 32 5:12 15.84+1.67 31.13+7.99 24.95+0.46
FREE AT LA 17 31 6:11 16.16+1.55 32.03+8.49 26.49+0.45
X2/ F 0.567 0.443 1.004 408.290

P 0.753 0.644 0.370 <0.001

R2 ISNT HREF=ZHZFIRENZFEE RNFL EELLE [M(P,s,Ps) ,pm]
21531 AR %k T 5 PR g RR B R TSR
IEALH 31 79.74(73.83,85.60) "¢ 147.36(131.85,155.28)"  98.50(94.98,106.32)"  155.12(146.70,166.45)"
R B2 32 86.77(78.48,93.53)  139.58(133.87,145.85)" 97.94(89.36,105.80)"  153.80(144.99,161.90)"
FR B AT A A 31 92.73(78.44,98.52)  132.30(123.37,140.37)  84.89(76.60,102.89)  139.52(126.56,149.08)
H 11.74 12.52 11.85 16.65

P 0.003 0.002 0.003 <0.001

1 :°P<0.0167 vs BT ;°P<0.0167 vs R I,

£ 3 Garway Heath X =HZiXEWEFE RNFL EELLE [M(Py,P.) ,pm]
2053 AR %k e T a4 LRZHR B4R
B 31 82.39(77.05,87.47)"  146.99(132.97,153.53) 135.72(110.32,148.82) 103.27(95.99,109.90)"
P B LA 32 87.79(79.80,94.22)  148.99(136.04,156.97) 140.34(134.47,149.56) 105.53(95.61,124.88)"
[l ke 31 89.63(82.61,99.48)  146.74(137.59,163.50) 129.63(112.51,150.44)  92.63(85.46,103.74)
H - 10.37 0.54 5.022 14.50

P - 0.006 0.763 0.081 0.001

20571 AR % oy TG TG W4 BR
IEMAH 31 92.38(88.41,98.23)*  150.37(139.59,164.76)* 163.45(157.75,173.52)  75.36(68.87,89.84)
I B LA 32 91.76(76.62,101.77)" 144.88(129.14,155.79)" 161.78(150.45,171.63)  83.25(74.55,88.47)
1 R AT 31 73.09(64.46,89.90)  119.35(105.37,143.69) 160.90(150.32,169.77)  82.36(75.36,92.98)
H - 12.91 20.68 1.61 3.08

P - 0.002 <0.001 0.447 0.215

TE:"P<0.0167 vs = EAT LA

3itig

AT AR S AL 3 b E T o ) 1 A BT
PRI A RRAIL ] AR o8 T A . R, AR A A
BLI A 22 R 2 IR 42 fof FR BR T 5 AR 4 BE R I, 38 Bl £ 45
TCERE TOMAR L P IR R 2 2T AL,
117453 Je D16 B A O F) 7 JIE AT R DR A3 B B G IR B/, HL
JE G RE 5y AT S % 22 | AL BETIORS o (A B 0 e 5 L
P AR PRV TE O 2R o IR Bk 0% v K 2o 2 v ) i A
P SR 9 35 L, 1 D L B A% MK A ) R, i 2
B 153 X 0L STy B T P A T, O L O 3 A B i TR A

B AR A g e A R U B AR AL, LA Garway Heath
I3 DX Y I R R AT oA, AR R AL B [
M LR AR B B OCTA o1 90 5 4 A S 78 1 75 38
AP WFFEAS () A 8 A0 A0 PR 28 DX A B 1) 22 A1 L
PR DX MVD 2 A48 2 b SR Rl ) 1 B2 5 MVD 74
UMK AR, A ST I v B LAl v B LR A,
BBRTRRIT SRR MVD 3D, B SR S AL £
BSAARDE, Yang %7 BIF S8 UE SC Hh B AF 5 B O A
T VTS R B B DX VR i B A TR | b R
B, SRR R IAR —FL, Wang AESISIE S AR XS T IE A
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x4 ZHZIHENERHMDESZEHE

[M(P255P75) ’%:I

41 5 %k Wi LR e TR BRI BT
EALH 31 57.57(56.13,59.42) 56.18(54.0658.08) 50.70(49.63,54.76) 50.02(48.37,51.83)° 48.56(47.56,49.81)"
b EEE el 32 58.25(55.37,60.12) 56.14(51.69,58.16) 50.42(47.09,53.54) 49.73(46.16,50.92)° 49.50(47.16,51.37)°
T A 31 57.80(55.05,59.12) 55.55(52.85,59.92) 49.99(47.18,53.17) 46.22(41.56,49.23) 43.77(40.47,48.03)
H 1.52 0.52 3.60 13.69 17.09

P 0.690 0.771 0.166 0.001 <0.001

44 5 %k TELR TSR BRI ESYAELIEN EEANELIIN
IEMA 31 53.26(51.02,56.30)° 59.01(55.56,60.52) 55.50(54.16,58.04) 53.11(52.33,54.52)° 50.93(48.40,54.37)"
R ML 32 51.85(49.58,54.38) 58.52(56.78,60.01) 56.57(53.80,58.30) 53.07(51.43,54.99) 53.46(49.30,57.01)"
T B LA 31 51.26(46.17,53.73) 57.58(56.26,59.89) 55.25(53.27,57.70) 51.51(48.83,52.96) 55.25(51.82,58.35)
H 7.68 1.14 1.52 15.52 14.58

P 0.022 0.567 0.468 0.001 <0.001

1" P<0.0167 vs = EEIL AL .

MR TR, e R S AL R 8% 0 3 48 50 i A8 2% 132 W) I R A1
(RIS 0 A8 AT 2R R T RS I il A8 AF DGR 1) 2 jgk . )
FERY, Yang 557 R Li 551 BIF 5T UE B 185 B2 3 00T 00 48 5
AR PO J55 1 46522 32 B W BRARG , S AR ISR A R AL, SR T,
EL AT SCHRARTE T A [ 45 21 , 80RO 25 A0 Kk B 42 PR
MRS AL 2 W3 0OM ¢, AT REAA AR 7 BT ik, &
R IEE5H 3Z AL 520 B BE AR, X T 24 14 v B 0 AR
R M S JE— 25 T [, Chen 261 BF S GIE K £
A5 PR 1) R R S RN BRI , % B i i
ZH AL JE R MVD 8 T B T A B AR 4, H AR
ST AR 2 B 3 5 e B S A0 ) PT RE A 7E — I AU S
PEATEAL 2 S | e 2R 2T LAY, T A i s
T2 T 5 R A BEOE LA IS 408 3 2H 2% PR I B A/ 4 7 7 A
FHXT RS B IR, BUE MVD R IR T2 5, 00300 0 g
PEER LR BT 1 A8 4k (R 5 B 22 Y BIF S0 R BIE

FIAN AW AR G B MVD AR £k B A UL 2 ]
2e 5 AHAN IR T G W] U 30 A i 5 e 40
FEIX ] o R ARG PR 1, R IX 2 R EE AR Y, Hor
B2 2RO B L, X SO TR R A O
JEE I B8 R YR O A P 28 4028 ] AR A R K 1 R AR
I ZE G e 1Y 148 S A8 R 22 s M T, DA R AT il A
RREDRIGE A A 2 A5 IR W PR S 1E S 400 1 5 e
Jik B ZE ( retinal vein occlusion, RVO) B fGR 2 |, 48 IR %2
fex B RVO B RS BL, BLB B OCTA {Un[
i 4.5mmx4.5mm P YA 4% DX A I R6E It i 1T PN s 0 400 1Y
R b J A0S 28 A 72 Ay vl e S A s A A 9 )2
D AT = Wy B SRR T R0 A P AT i T i A R
B LR T A2 B S5 B , 3 AT RE 3 A0 S A0 R D] B0k B 455 PR
FIN RSN R AR AL MVD BT R
R W 2 | T A B o 25t A TSR IR 2R AR D
RIZIG  MULRETE S AR . AT TR0 mT AR J5 JLSE 5 2
XL ZE RN A2 ) 0 E LA T R AT A | 12 3638 18 1) 5+
o TREAS R BELHT Iy ik , (B 75 i — D B A 3

Akhtar "Rl Kang 45 B9 WA BIAH 5 T IE AL
F T A RNFL B % i 2% ssiifk [l Bd, Vernon A[16] g
TE A MRSt AR A T MR lr, 529 RNFL A2 M0 f 5 AR WF 5T
G2, ARWFIEIE K BN RNFL 22 A5 h ¥Rk, Bl
AL FE 17 S B SR 3 Yang 2517 0 5%t [ AR IE S 1
S5 R AT g 55 00 25 SO0 R 1) 68 2 7 pf 5 2F AE 7% A5 i
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L, MTE Garway Heath 73 Xt & TG B S T AR
SR RNFL JE 32 5 HC A AR A2 9, (O30 - 5 B
SEF YIS H T DR AR 0 A B A B X, B
Wt 30 LS AR B

(BT B2 o B MR A B 5 DGR mT RE A AH
JEHEIA | SCRE PR G AE TT RE AP E DL AL B & ARAE . H Ok
MR RNFL J5 B2 B B A 25 20 B A 7 P 8 T 25 2% Tl s e
A RNFL GG BN 2218, 175 AL B8 PR 45 [ 3 AL
Yu SR IR R R LA P SRt e, L
i AT 5 L T S5 o J32 A0 PR HIR PG 728 A I 3L 7 1 MR st 0 4%
AR SR B OCTA Xof R I 5S40 ol 5 A2 19 o i je v, I
R WL AL N T BRI K P45 G S5 A FE AR RNFL 7]
VLR BT 2 S 7 B, ITAT B K s 5 IR A 2t

VR, X0 5 |2 4 HR ik 400 o0 FE AR B i3 2 ) ik 4 DR 2R
B4 KU, A HE R RNFL /3% 2% 0] 58 52 i X7
S, fil & SIR T B AR R T KT i L AR
AL MVD B AT GBI T 254 48 A1 RNFL #9424k
FIEBR M R RIE 2N R, B EBRALE &
SEANIEN il K 55 | e — FR ANV B AL I AR AR R, A
AR E B R BUE , FEIE— 0B AL AL IX MVD Al
RNFL FHAR A, B4 b DA SR 0 10 A S5, O 30 A0 A7 28 T
B Kafd 7 SR BEIERR 7 18]

Zi L, 4% X MVD Fil RNFL JE B 5 AL S %A1
K, BTG AL B TSR T SR MVD R
H RNFL J5EEEAZ 148 A LR 52 38 K 3 H OCTA "] LA
VE eI 0 i 00 % WL T B, T A B T & B 5 I AR 5
AP . (EABETEREA Bt /N | ok = 1wl Sl 28 PEE ST, 1L
HEBRJR BRI R Bk A PEOL Y OCTA, L35 RCHE ] 2 1Y
45
S 30k
1 Holden BA, Fricke TR, Wilson DA, et al. Global Prevalence of
Myopia and High Myopia and Temporal Trends from 2000 through 2050.
Ophthalmology 2016 ;123(5) :1036—1042
2 FRAN AT, X PRHE. OCTA B ATE £ 8 1t 802 Hh v iz . g e
BERMR 22440 (L ARPHE ) 2020540(11) £ 17301738
3 Morgan IG, Ohno— Matsui K, Saw SM. Myopia. Lancet 2012; 379
(9827) :1739-1748
4 Spaide RF, Fujimoto JG, Waheed NK, et al. Optical coherence
tomography angiography. Prog Retin Eye Res 2018;64:1-55
5 Akl H, Falavarjani KG, Sadda SR, et al. Optical Coherence
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Tomography Angiography of the Optic Disc; an Overview. J Ophthalmic
Vis Res 2017 ;12(1) :98-105

6 RELIE, P77, Sty A W J2 451 48 100 A8 RAR 7 R Al PR v 1y oz .
FE BRIR RN 20205 20(4) : 651-655

7 Yang D, Cao D, Zhang L, et al. Macular and peripapillary vessel
density in myopic eyes of young Chinese adults. Clin Exp Optom 2020 ;
103(6) :830-837

8 Wang X, Kong X, Jiang C, et al. Is the peripapillary retinal perfusion
related to myopia in healthy eyes? A prospective comparative study. BM,J
Open 2016;6(3) :e010791

9 Li Y, Miara H, Ouyang P, et al.The Comparison of Regional RNFL
and Fundus Vasculature by OCTA in Chinese Myopia Population. J
Ophthalmol 2018 ;2018 :3490962

10 BUBKHE  THRAGATE , A2 , 25 A0 458 4 T 0 5 8 AR A0 0 o 22 2T 4 =
B 5 IR At < 8 P T D' B ) R OGP 20 A7 IRk 2020540(8)
769-771

11 Chen Q, He J, Hua Y, et al. Exploration of peripapillary vessel
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