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Abstract

e AIM: To study the differences of binocular vessel
density and retinal thickness in patients with
anisometropia, including refractive index, axial length,
vessel density in 3 mm x 3 mm macular area and
peripapillary area, nerve fiber thickness of 3mm x 3mm
macular area. And to study the relationship between axial
length and vessel density, as well as retinal thickness,
analyze its clinical significance in the occurrence and
development of anisometropia.

* METHODS.: A retrospective analysis was performed on
27 patients with anisometropia in our hospital. All the
patients received the examinations including binocular
diopter, intraocular pressure, axial length, vessel density
in 3mmx3mm macular area and peripapillary area, retinal
thickness in macular area. SPSS 23.0 and paired t-test was
used to analyze and compare the differences.

¢ RESULTS.: In all 27 patients, the refractive index and
axial length of the one with a higher degree were greater
than that of the low eye (t=-3.559, 3.083, P<0.05). There
were no statistically significant differences in superficial
vessel density, deep vessel density, and retinal thickness
in the macular area (1mm and 3mm) (P>0.05). In the all
patients, the vessel density with a higher degree in the
optic disc was higher (t=2.36, P=10.022) .The vessel
density of eyes with a higher degree in the superior nasal
square (SN) was lower (t=-2.154, P=0.036). Refractive
state, superficial and deep vessel density of foveal, deep
parafoveal vessel density, retinal thinkness of foveal and
parafoveal were correlated with the optic axis (r=-0.897,
0.458, 0.446, -0.328, 0.301, -0.397, P<0.05).

e CONCLUSION: There was no difference in the
superficial and deep vessel density in 3mmx3mm macular
area of the Patients with ametropia as well as retinal
thickness. The binocular vessel density in the optic disc
and the SN square were difference, and there was
nodegree eye of refractive error difference in the residual
papillary area. The axial length is related to the refractive
state, the vessel density in the superficial and deep fovea
of the macula, the vessel density in the deep parafovea of
the macula, the retinal thickness in the fovea and the
parafovea of the macula.



Int Eye Sci, Vol.20, No.6 Jun. 2020 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email :1JO.2000@ 163.com

o KEYWORDS: refractive error;
density; retinal thickness

axial length; vessel

Citation ; Huang CF, Xu GX. Correlation study of binocular vessel

density and retinal thickness in patients with anisometropia. Guoji

Yanke Zazhi(Int Eye Sci) 2020;20(6) :1022-1026

0315

Jit 65 2 AR XUHR (8] J 5 B BOAN A A B 5% & 30
65 MRS GRS BE A 6 i HR Bl < B8 A 8 in S 2R IS
SEFY AR, Bt R Al A 2 K ORI R R B i 2 AR HH
I A WF 5 8 D6 S 22 FR A [R]— > (A BUHIR [a] HR RS i
UL B B BB DL I SR B 9 22 5% . OCTA FE A G
A1) AT A HR RS I 2 BE (R AL AR, R BRI () & B IR T
BEVIEEEE T JAIEdE " . RATREBUR e 22 3, b
PR 22 53 3 1 3 95 O 475, X6 FL0E AT ) 5 %o BR AR 5T, )
FH OCTA AL B BEIX S AR L Sk DXL 2 1B A0 o) e J 2
308 3 0 b SIS AR VS a7 285 5 R A0 T J B 45 | s i R i
MRS5S TE R e S 22 KR h Ve, Rl #R 2 AR 4
55T RS | ARV I 7 5 R A0 T J 8 P A O
1 3 &IFE
1.1 345 EE2018-05/11 ARBLIGTF 2 W A E 6 A IE
H 100 Flh el 27 BlE S 2 BE AERY 12~62 5 Hrh
B 116,216 B ARG B TS 2 B, i WAL
FEARAH (27 HR) ARJEHR4H (27 HR) o 4N A b it . BUHR BR 55
Z=1.5D 5 IEM S =0. 8 B EC & 56k IR e 1.S900 ¥t
SR OCTA 5462, HERRbRIE . 5500 RHEL R
S TR] TR L RS A s AR 38 T AR sl R 3 8 S 9
BIEE I 2 LB AR A S B E , A RAERRHEE
B A i R R R AR R L) R &
1.2 Fik
1.2.1 BXEHEFEMRS R TOPCON £ H o) X
A G 50 G AL (KR = 1/RM = 1) | R LA 75 47 il 6
o, B [a — A AT RO HERAE , 64 R AT B B
JikAr , SR JE N2 22 DL ER B BE UM 22 = 1. 5D, FefEKF I
M1 =0. 8 MAAFRUE, HERRJE S 2= M550,
1.2.2BRE R TOPCON L fi =R K11 CT-1/CT-
1P, Hy R — #6447 IR R KG #r , 1.5900 St 2 A #1213
A5 Af R JEE BE A IE AR BR R 35/ F 21mmHg, HEBR 75 G HR
e
1.2. 3EREH  Fh [W]— A4 A R FH 1LS900 Sl AR 1) I X
Ay HRShASI | IR 2% R A 2T (8 kT, AR AT 3 W
TRHR Ao 1A
1.2.4 OCTA X Optovue 1k Angio OCT IfiL it AL 1%,
P ] — A 2 45 U8 FR A T A AR B BE AR R AT, 1k
B HE X 3mmx3mm, L FLk 4. Smmx 4. 5mm 77 AR
30 3% B BE A0 TE 1M X T A (foveal avascular zone,
FAZ) BKZBE 3. 14mm’ IfiL 37 56 BE 1R )2 MR J2 I % FE
B RE DX AR O BV 8 ORI 37 % (2 o0 IE O T AR R
S, ML T4 IX)

Beit2# 4301 . 4fi ] SPSS 25.0 48 i 84k 34 47 B9 4
B ORI x+s RoR, BIALIA] H AR I SR A

56, HIR i1 5 45 FH G 48 B (1) A1 &M ] Pearson 156 43
Br, P<0.05 hZESAZITFEE X,
2 #ER

WL 50 43 3 B A TR] — B 3 ) o B MR S ARG B R 4R
W MRS e B — BB LB ER R E L (P>
0.05) ; FHL ] JE e B R IRl 22 55 BT e it22 2 X ( P<
0.05) ; FHLLIA] FAZ K K4 0 3. 14mm’ L5 5 22 5 LS
R L (P>0.05) , WFE1,A 1,
2.1 WAE 3mmx3mm BEHRX X ERREMRZETLL

PIZH [A] 3mmXx3mm 25 B X )2 17 88 BE X H ,%Eﬁﬁﬁ

{1 P AR ML 37 4 v, AHL A 20 ) Y 2 U2 I 2 25
PIRG4S (P>0.05) , lLF 2 3,
2.2 F4AE 3mmx3mm EHXAMEEEITEE  B4llH
3mmx3mm F5 BE XA R 5T X L 5 B R S A AIG E FR 4%
SRR A B IX R 2 R G E L (P>
0.05),0W3k 4,
2.3 FAIE 4. 5Smmx4. 5mm MELLMFZEXTEE WA
[ R0 45 P9 I 9 2% L R 25 R LB Bt 0 L (1= 2. 36,
P=0.022); B&J7 (SN) ML & WA A b = 5 B A 5
B X (1=-2.154,P=0.036) ; TS (3 |4+ X)) 2+ X, B
AR B BT 76 X, T4 b Ak v IR i 7 %85 8 51K 3 R
1R, AR DKL 2 B A AR B IR AR, A 45 4 XX L 25 5
WG # X (P<0.05) , WK 2,35,
2.4 RHE5EB Smmx3mm X ERRENRZE . &4
DEMREMR AMEREEEHEXESHT RS w5
rhC M98 2 IR 2 I 3 B | 55 v IO 23 L 38 2 B
BRE FC 11 R 5% vy A0 X T 5 5 IR il A G (r = —0. 897
0. 458 .0. 446 . -0. 328 .0. 301 . -0.397,3 P<0.05) ., & fl
5 a6 RO BAR O (r=-0.897,P<0.01) , IR %5 FAZ
TeH A G (P>0.05), VLRI 3 4,% 6,
3itit

Ji NS 25 5 RIS RME | ST RS 461407 55 0 A AL )
fEZ W S M R LRI AT, HATIA h 25K
B Ay R b AN ) ) 386 K B R P e B 2 I E B
T HR Zh K 32 0 e 2 K 2 S BUIR IS 25 48 i 28 Ak (BR TRlAR
T 14 IR 235 40 52 381 HIR 4l 19 2 i 5 88 T BB AN — 380, FLAR IS
RVF 22 B NRER W, FHiL, 8 THEI S 2R
WU (] HR P 25480 1 S ], FRATT 40T Jeed Dl 2 2 FR A 1 LR
)22 5%, SR /D RN A 2 S5 4 iR ) e B AT . AR 5% i o
2 9% FR A WUIR 8] JiE 6 B 05 R il o He 25 S 34 B G 32
B (P<0.05) , HJH 655 MR 2 0 A0 ¢ (r=-0. 897,
P<0.05) ., JEZ 2 BN FAZ WURX LS i # 25,
FAZ S5 IRGhICH G, SEEEMFSEAER . WUR 3. 14mm®
ik 4% BB 1L 37 25 TG 22 51

BB X 3mmx3mm 7 )2 IR JZ L7 % B K S B XUHR
[ X b 22 S B eG4 8 L(P>0.05) o Fef 0P8 K B imi
R AR X B e U IRV 2 o, IR 5 00 ) 6 JE A
oK, 3X 55 v R MR R i 1 A2 < SO P 6 A R 4 0 2 — B
T B B 0 DXJEE B 55 IR B O A O, S PR 45 R — 3K,
Zhao %‘[8] AR EEBE 3mmx3mm X PN 17 A1 W) 8 5 5T A0
ToARSEE, AT LI B2 M 3, 5 B R LU ARG R 1y
T i, VR BT PO I S IR L R AR G G R

1023



20200F6 5 55205 556H
85263940

EfRIEREE
E81E . 029- 82245172

http://ies.ijo.cn
BB F{57%5:1J0.2000@ 163.com

A FONRELY FAZ ;B K415 3. 14mm? i LIl 72 25 B

1 OCT Mm%

*1 FAERM. EXRAS FAZ BR&E 3. 14mm2 i S Xt Lk e
ax: 1R %% R4 (mm) JESEEEE(D) FAZ( %) JIkE8 B 3. 14mm* L3 (%)
e BE IR 4 27 26.234+1.746 -5.833+3. 463 0. 269+0. 100 2. 110+0. 134
fRBERR 20 27 24.821+1. 620 —2.694+3. 003 0. 274+0. 110 2. 110+0. 152
‘ 3.083 -3.559 -0. 160 0. 007
P 0.003 0. 001 0.874 0. 995

*£2 FWABEKR 3mmx3mm EEMGTZEEN (X£S,%)
ol ARG BAEG R BAER T R BB pa ML Bt M) |2l
i 51.496+2. 783 48.019+2. 540 48.500+2. 561 47.570+2.843  20.367+8.374  51.067+2.710
R HR 21 50.215+3. 718 45.733+8.275 47.285+3. 186 46. 422+3. 598 18.626+6.914  49.767+3. 628
' 1.434 1.372 1.544 1.301 0. 833 1.492
P 0. 158 0.176 0.129 0.199 0. 409 0. 142
4 S U R 2 ) Vi £ Vi
i | 50. 656+2. 997 49.363+2. 410 53.011+3. 436 50. 300+2. 810 51.670+3. 738
REEHR 21 49.315+3.758 48.282+4. 191 51.452+4. 169 48. 881+3. 462 50. 493+3. 609
' 1. 449 1.162 1. 500 1. 653 1.178
P 0.153 0. 250 0. 140 0. 104 0.244

£33 FWAHABEEBKX 3mmx3mm REMRZEXTEE (X%S,%)
A4 HASE (% BAEUE R BAER T 2R HEBELC B ML Sy ] |2
IR 51.948+3. 360 50.252+8. 731 52.167+3. 674 34.730+7.188  54.111=3.510  53.815+3. 361
RREHR 2 51.978+2. 892 51.782+2. 902 52.189+2. 975 34.289+7.180  54.063+3.158  54.015+3. 171
' -0.035 -0. 864 -0.024 0.225 0. 053 -0.335
P 0.972 0.392 0.981 0.823 0. 958 0. 823
Yl S M ) Vi £ T
ERRIR A 54.393+3.783 54.519+3. 176 53.319+3. 897 54.622+3.234 53.952+4. 581
IR EEHR 21 54.089+3. 337 54.593+3. 471 53.393+3. 395 54.567+3. 280 53.582+3. 563
' 0.313 —0.082 -0.074 0. 063 0.332
P 0. 756 0.935 0.941 0.95 0. 742

(r=0.458,P<0.001) , 1My )Z 55 50 Ul 37 2 B -5 HR 3 G
AASEE B B AP0 191 52 rs U 2 It 3 4 138 2 5 HR
TEAEARSCHE . S BF T D O i e 4 O e 32 30 A0 A A R
3 A MR 8 255 A 3T AL A PR s R Rt S 1, S
ARG B B ML — B R W E AR
SREIEIE, PRI R PRS0 S e 5 22 BB R R 1A DG
T IR o, BB BEAHIF 78 R WA BEATHE . BB BE OCTA
1024

Al L AL E 6mmx 6mm , {H A 5T 1 A X A8 H B BE 3mm X
3mm 30 IS L B HEA T A R — T

Wang 21 1 Fl OCTA & BEAS [ A4S 4% 4] 725 88 30 40
R FL K I 3 2 B AR, 5 AR ST TR EL Sk ol I 2 B
FE MR BE IR AR — 2, Ao LSk B TN L TS X
I3 CIERRSIRTE BE R M ) | 4% 25 380 07 1L 378 2% B o B MR 25 48
ARG IR 1070 255 B A, AH HE T Talilsa 280 BF 5% [a] — AN A X



Int Eye Sci, Vol.20, No.6 Jun. 2020 http .//ies.ijo.cn
Tel.029-82245172 85263940 Email :1JO.2000@ 163.com

B

E2 #HILRMBEZEINSE,

x4 WABEREX 3mmx3mm WL EEE XL (X£S, wm)
o BAEGR AR LR ARG TR B BN L] Bt SN LIl e 2
IR 318.630+59.946  310.444+13.617  304.741+14.217  248.370+18.307 317.296+13.289 319.593+13.264
fREEIR 4 324.741+59.547  316.222+12.607  310.963+13.040  249.593+19.353 323.407+12.858 325.741£12. 850
¢ -0.376 -1.618 -1.676 -0.238 1.717 -1.73
P 0. 709 0.112 0.1 0. 813 0. 092 0.09
e Bl RV LI 2 ) F -] TH
= BEHR 40 314.741+13. 988 306. 630+12. 837 324.037+13. 869 323.074+14. 103 315.593+14. 967
R R 4 321.148+13. 344 312.519+12. 583 330. 148+13. 344 329. 630+13. 672 321.963+13. 968
! -1.722 -1.702 -1.65 -1.734 -1.617
P 0. 091 0. 095 0. 105 0. 089 0.112

£5 FHHEBEMIL kMR EXT (X£S,%)
S A MG LN MLk A ER 2R A EUR T 3 NS
EIEEER4] 48.388+2.945  56.558+4.746 49.725+4. 738 49.942+5. 037 49.575+4. 825 45.196£6. 021
{RBERRZ]  48.870+2.582  53.604+4. 196 51.448+2. 903 51. 637+3. 099 51.259+3. 153 46. 648+5. 206
t -0.624 2.36 -1.585 —1. 466 -1.492 -0.924
P 0.535 0.022 0.119 0. 149 0.142 0. 360
il NI IN IT TI TS ST
ERERZE 44.258+7. 444 50. 058+4. 815 54.917+6. 160 50. 383+9. 849 55.554+4. 513 53.908+7. 290
{RBERRZL  45.907+6. 400 50.978+4. 151 56.337+5. 384 53.363+3.995 54.433+11. 44 55.015+3.977
t -0. 851 -0.732 -0. 879 —1.445 0. 453 -0. 683
P 0.399 0. 467 0.384 0.177 0. 653 0. 498
il SN E4R BR T48R WH R
TR A 47.233+6. 143 50. 000£6. 200 46. 125+7. 508 51.708+6. 321 52.208+6. 171
{1 B2 R 40 50.374+4. 189 51.444+3. 423 48. 852+8. 315 53.778+3.935 52. 630+4. 473
t -2.154 —1.045 -1.233 -1.42 -0.281
P 0. 036 0. 301 0.227 0. 162 0. 780

Sy B N B LR 7T 380,

AR B) Eb A 2 R m A ] 5 | TRl aT & 8 OCTA 1 R — 3508
TRURG T HR JEG 1M 375 2 B ML o A R b, (B A R
P I 37 2 P8 R ) X6 B EL A 48 12 3 L (P<0.05) , 4
PN I 37 25 IR (56, 558% +4. 746% ) B JE IR (53. 604% +
4.196% ) {1, 3% 5 Yu 451 6T YGHR K I # IR LA Py
i e AR TE A T, 45 2 LA IE B AN SR o B o 8 3 R MR
PR PN I3 v 7 JEHR AR E, J& 5 1T DL LA Z A S S 5T
T AR vy T R B A e T A AR T A AR Ol
IR S Wik dl A FFiE— 2 5E . FAT1b T LI ) SN il

i B OBUAR 1] b A Ge it 24 3 L (P<0.05) , fH 2 il
PRI SCH AN

ZE b TR, JE G S 25 B R IR R IR BB X
3mmx3mm )2 IR )2 L3 25 FE B A0 D) s JRE B I 25 e, R
F e b BT M AR R R A X TR,
Rl 5 GRS BEBE O VIR 2 RR 2 I 25 B 55 vp
SO TUTR 2 L 35 286 FEE ¥ B v 11 % 527 s U 08 RF A5 2 )
Koo VAR YOO B IR A 21— 22 5, 25 R T REAN R
AATE] AE R — D R EAE D A B0 IO B OCTA 43#r

1025



EfrIRRIZAE 20206 8 £20% F6H
B335 : 029- 82245172 85263940

http://ies.ijo.cn
BB F{57%5:1J0.2000@ 163.com

*6 HREMS5EB 3mmx3mm % & (R E MR E E R AR RS ERHEXES

A BMER BRI WP

P R LIl UL

sk L L I i el IV T P
WEMM » -0.020 -0.101 -0. 161 0.458 -0. 161 -0.119 -0.183 -0.216 -0.120 -0.047 -0.190
P 0.886 0. 469 0.245 0.001 0. 246 0. 391 0. 186 0.116 0.387 0.737 0.168
WEIMR  r -0.209 -0.263 -0.230 0. 446 -0.328 -0.300 -0.340 -0.377 -0.299 -0.251 -0.292
oo P 0.130 0.055 0. 094 0.001 0.015 0.027 0.012 0.005 0.028 0.067 0.032
e i r -0.212  -0.397 -0.431 0. 301 -0. 397 -0.373 -0.404 -0.409 -0.384 -0.319 -0.423
P 0.124 0.003 0. 001 0. 027 0. 003 0. 005 0. 002 0.002 0.004 0.019 0.001
5.00r 3 Oguz H, Oguz V. The effects of experimentally induced anisometropia
on stereopsis. J Pediatric Ophthalmol Strabismus 2000; 37(4) :214-218
° °. 4 Toma¢ BE. Effects of anisometropia on binocularity. J Pediatric
0.001 © 00%° o Ophthalmol Strabismus 2001;38(1) ;27
. 5 Fo OOOE ® 5 Wu C, Hunter DG. Amblyopia: Diagnostic and Therapeutic Options.
e oo o oS Am J Ophthalmol 2006;141(1) :175-184
:‘j: -5.00r S . OOO 6 Tong L., Saw SM. Anisometropia in Singapore school children. Am J
- o ! Ophthalmol 2004;137(3) :474-479
-10.00+ ° . ©° 7 Fujiwara A, Morizane Y, Hosokawa M, et al. Factors affecting foveal
° avascular zone in healthy eyes: An examination using swept — source
R optical coherence tomography angiography. PLoS One 2017; 12
"15.00 5500 22.00 24.00 26.00 28.00 30.00 32.00 (11) :e0188572
iR %l (mm) 8 Zhao Z, Zhou X, Jiang C, et al. Effects of myopia on different areas
3 REMSELEHEXESN, and layers of the macula: a Fourier — domain optical coherence
5.001 o tomography study of a Chinese cohort. BMC Ophthalmol 2015; 15;
o o (8): 90
o ° 9 Jonas JB, Xu L, Wei WB, et al. Retinal Thickness and Axial Length.
aoar o o Invest Opthalmol Vis Sci 2016;57(4) ;1790-1791
— o7 ° ’ ° 10 Fu Y, Geng D, Liu H, et al. Myopia and/or longer axial length are
E 5.00F ° ° o oo o protective against diabetic retinopathy : a meta—analysis. Acta Ophthalmol
N ¢ ° 2016; 94(4) :346-352
- s o & ° ° 11 Man RE, Sasongko MB, Wang JJ, et al. Association between myopia
-10.00 1 ° %% o ° and diabetic retinopathy: a review of observational findings and potential
° o ° R mechanisms. Clin Exp Ophthalmol 2013 ; 41(3) :293-301
. . Lo ° ‘° %o ) 12 Wang X, Tang L, Gao L, et al. Myopia and diabetic retinopathy: A
~19:60 20.00 22.00 24.00 Htéz’ﬂehA(Orgm)z&oo 30.00 32.00 systematic review and meta—analysis. Diabetes Res Clin Practice 2016

4 MR¥EHE FAZ 8RS,

XUIR IR JEE 7 B BT | % Bk — 2D B i D62 22 1 R AL
Rt —ESHME,

SEZ 3k

1 Meng W, Butterworth J, Malecaze F, et al. Axial length of myopia: a
review of current research. Ophthalmologica 20115 225(3) .127-134

2 Spaide RF, Klancnik JM, Cooney MJ. Retinal Vascular Layers Imaged
by Fluorescein Angiography and Optical Coherence Tomography
Angiography. JAMA Ophthalmol 2015;133(1) .45

1026

111(10) :1-9

13 Wang X, Kong X, Jiang C, et al. Is the peripapillary retinal perfusion
related to myopia in healthy eyes? A prospective comparative study. BMJ
Open 2016;6.e010791

14 Talisa E, Andre R, Nadia KW, et al. A review of optical coherence
tomography angiography ( OCTA). Int J Retina Vitreous 2015;15(4) :
1-6

15 Yu JY, Takuhei S, Junji K, et al. Optic disc vessel density in
nonglaucomatous and glaucomatous eyes: an enhanced — depth imaging
optical coherence tomography angiography study. Clin Ophthalmol 2018 ;
12(7) .1113-1119



