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21 151 42 BRAE T BRLL . SR FH OCTA 540 45 P L 37 %6
(VD) MLELJE VD R = B (pS) R (pl) (B 1Ty
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Abstract

e AIM. To quantitatively analyze the changes of the
peripapillary capillary vessel density ( ppVD) and the
peripapillary retina nerve fiber layer ( pRNFL) thickness in
patients with monocular retinal vein occlusion (RVO) by
optical coherence tomography angiography (OCTA), and
further analyze the correlation between the ppVD and the
pRNFL thickness.

e METHODS: Prospective observational research. A total
of 43 patients diagnosed with monocular RVO were
enrolled in the Department of Ophthalmology of the First
Affiliated Hospital of Anhui University of Science and
Technology from January to December 2021, among
which 43 RVO eyes were regarded as the affected group
and 43 fellow eyes were regarded as the contralateral
group. At the same time, 21 healthy volunteers (42 eyes)
matching the age and gender with RVO patients were
regarded as the control group. The vessel density (VD) of
inside optic disc, the whole VD of around disc and the
ppVD and pRNFL thickness around the optic disc were
measured by OCTA, including peripapillary superior
(pS), peripapillary inferior ( pl), temporal superior
(TS), superior temporal (ST), superior nasal (SN),
nasal superior (NS), nasal inferior ( NI), inferior nasal
(IN), inferior temporal (IT), and temporal inferior (TIl).
The characteristic changes of ppVD and pRNFL thickness
and theirs correlation in the three groups were analyzed.
¢ RESULTS: The VD of inside optic disc, the whole VD of
around disc and the ppVD in the pS, pl, TI, ST and SN
side of the affected group were all significantly decreased
compared with the control group (all P<0.05). But only
VD of the inside disc in contralateral group was decreased
(all P<0.05). Compared with the control group, the
pRNFL thickness in the TS side of the affected group was
increased, and the ST and IT side pRNFL thickness of the
contralateral group were decreased (all P<0.01). The
canonical correlation analysis revealed that ppVD and
pPRNFL thickness were provided with a strong correlation
between the two comprehensive variables. There were 2
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pairs of canonical correlation variables in affected group
and contralateral group, and 3 pairs of canonical
correlation variables in control group.

e CONCLUSION: The VD in the optic disc area of the
affected group was decreased in patients with monocular
RVO, and the pRNFL thickness in ST and IT side of the
contralateral group was thinner. There was a strong
positive correlation between ppVD and pRNFL thickness
as a whole. The changes of ppVD and pRNFL thickness in
the optic disc area were mostly manifested in the superior
quadrant of the affected group and the inferior quadrant
of the contralateral group.

o KEYWORDS: retinal vein occlusion; optical coherence
tomography angiography; vessel density; retinal nerve
fiber layer thickness; canonical correlation analysis

Citation;Zhu SJ, Xie C, Tao ZY, et al. Quantitative analysis of
the changes of optic disc in patients with monocular retinal vein

occlusion. Guoji Yanke Zazhi(Int Eye Sci) 2023;23(1) :158-162

03515

AL R DK BELZE (RVO ) & — i i WL S B0 ) & 2%
)AL P9 0L A PG, 8 B M B R 0, T S L IR
e LA A1 Bl kA b 45 oAt 42 B R e A o A& RVO
) 2GRS PR R AT 43 kg AL Do € v e 5 Jik BHL %€ ( CRVO)
TR I 55 43 Sz #0 Jk L %€ ( BRVO) U F5I 3] 2040 4E, T
W RVO BEBEHTE 2100 72, e T W2 H 4
M AR FEAR (OCTA) B3z b T I R, HA Tof] | %
G PREEREAL SR O3 R B T I 2 A ) B 4% )2
SER MLAE SRS T A 16 BE S 2 40 BT AH DG 48 B 1) AR
b,k & PR R M /8 S SR nT AL A g Ak iEdE . &
WEFEFFH OCTA TESZBAR RVO 2 2 SR B4 40 45 DX RE O
I3 S EU AR, A0 45 55 400 Do) J6S ot 25 &1 24 |22 ( pRNFL) JE J&
AR pRNFL JE B 55 40 26 55 5 S0 bR 6 400 il 48 1t 37 %% 1%
(ppVD) M B SR AR E . H AT 2B o8 4 P iR+t
RVO B4 #EBE X (A8 1k, XFF ppVD H1 pRNFL J& J&£ 48 {k
BFFE AL, ARUFFEHH OCTA ¥R RVO % Al fik
BT, DX HEAT A I, LR 43 T RVO H8 & SUIR ppVD
H1 pRNFL JE R (1481, IR S5 RARE AT
IBSE Ll BN
1.1 3% AIBEMEWEPER ST . A 2021-01/12 TEZ B
PR R — B8 B B AR B o st i2 9 B IR RVO |3
43 5] 43 R (RVO 2H) B RVO HHRAE Ry R | %ol ok 32
FHRAE A XML, AFRHE . (1) 256K IR T I 3 & 52
(FFA) #8112 S SR Sl %Y CRVO ¢ BRVO; (2) X il
IR A2 85 (3) OCTA K A 1 i 43 80 = 6/10; (4) i 12
<30d, HAREZZPUME N A K KT (VEGE) 25913377 .
HEBRARAE . (1) SRR i St (8] 5 B iR v (2) A BBEAR
P B PRI AR 19X A8 8 B 28 L A5 Sl 4 R B A
(3) BEAEAT IR AP 5 TR s R 4 B AR 7 D IR 45 58
]I A ZE AR BE B T B8 5 J@ b BE BOCAR % 1 531 55 RVO R
AHVC BC £ A B 21 191 42 HRAE Jg RFHRZH . 9 AARIEE .
(1) RCHR Je S 8] J53 TG B S J il , AN 52 OCTA 45 4 ot
(2) =3.00D < Jifi Y& ¥ < 3.00D % 23.00mm < AR % K B
<25.00mm; (3) FEAEFFIEM S (BCVA) =0.8, HEBRFRIE .

(1) A HRER , DA A HR A s TR o R A 45 iR
T OEHR A L5 (2) OCTA K it & /0 0 < 5/10, RVO 4
w8 25 ], 4 18 ], U 4% CRVO ## 13 fiil, BRVO B &
30 ], 4E 4% 30~ 74 (F- 14 55.49£10.01) % ; XF B4 T 55 10
B, 2 11 ], 4F 0 46~ 59 (SF-1 53.24+4.45) % . I %K
TR AR A B L L8, 22 R TG T2 E L (1= 1.344,
P>0.05; X*=0.19,P>0.05) , AR E(HREEETT)
B, 28 = BEAR B 23 B4 2 A AL HE T 2 A 3 B A1 TR
BIFSEMNFE A,
12 Fik  ZREWTOT RE BT R EA FFA
FTOCTA 254645 . ] RTVue XR % OCTA %08 %% X 4T
i, %#E HD Angio Disc4.5mmX4.5mm AR, U
s SO TR AR 2mm B PN IR SR R0 2 P DX 3, K
Sl AL A A I 25 B (VD) \ppVD 5 pRNFL J& Ji 244
{8, 43913455 ppVD 1 pRNFL 7E FAI (pS) F R (pI) %
FREYSBUE, MG Garway Heath 43X 53 W5 0045 S5 il
G317 (TS) 77 s (ST) | b7 Sl (SN) | S
75 (NS) B R J5 (NI R 757 & (IN) | F 77 3 )
(IT) B FJ5 (T8 AN Xk, B OCTA #5444 i [f]—
ZENEAGR E A S, I 5T 2 24400 F & IR B
U B TEAZ X R 56, HERR 2 A — 20 |

B3t 2E 40T R JH SPSS 26.0 Go it 817404, 46
Shapiro—-Wilk #5052 1E A/ 1T BORER ] x£s KoK
AL TR A8 R R ST RS o K 0 A T 22 S b AR IE
B AR THEGERER ] M( P, P,) Fo , FI4LIE] ppVD 5
pRNFL JE % Al Mann—Whitney U £ 58 7E47 22 VM0 #r
THECRRLER T n 67R , W2 1) 1k 500 40 R FH X R B0 0 4 7 22
SV M, 451X ppVD 5 pRNFL J5 B (1 A0 6 14 5% ) i 75
A HE 3 07, B K ppVD oM 25 B A8 (U), K
pRNFL JEEML R 25478 5 (V) ,NS NI, IN IT T, TS ST,
SN £ IX ppVD 5 pRNFL J& 3 2 {5 53 % H X, _,(ppVD)
Y, ((pRNFL JEEHE ) R, P<0.05 £n2ZR B A5
2R
2.1 &R VD #1 pRNFL EE TS SXHEAMLL,
SBOZH AL AN VD LA B 4K VD 2 pS \pl TL, ST #il
SN il ppVD T F& , XM AREL N VD [FEAIK, 2 R H 5
T E X (P<0.05) , Hofth X3, VD 22 ¥ L8 it & X
(P>0.05), W3 1, SXFREALA L, B4 TS M pRNFL
JEERE TR RHNZE ST A1 1T ] pRNFL JE 52 FEAIG, 22 5396
Gt E X (P<0.01) , Hofh X3k 22 R TG 1228 L (P>
0.05), L% 2,
2.2 ppVD 5 pRNFL EE B XD B M5
BrdEm , ppVD 5 pRNFL J& B PR 241 25 5 A8 5 AH SC MR
SR ZHA 2 X B A0 AR B3k i 25K OF- (LR DG R 8000 0
0.915.0.773,3 P<0.05) , X414 2 Xf #4 R AR & ik g 3%
IR (SRR 5 2R 800 R 0.904,0.788 , 44 P<0.05) , X
MEZR AT 3 %k i AU AR B 3k I 28 K S (LR AR 5 R B0 N
0.873.0.838.0.737, 1 P<0.05) , W3 3.

A AR AL SR AR B R AR (B 4 0 15
N HRNZEES T X sl AR 5 X, (0.093) Fl Y,(0.023) &
B K H IR, 38 B ARG, R B M4 ST M ppVD
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#®1 HMERX VD TUHHT [M(Py,Pss),%]
53X FEAZH X ZH X HEZH Z, P, Z, P,
#M 57.70(54.39,62.13) 58.99(56.86,61.73) 61.39(58.30,64.61) -3.279 0.001 -2.549 0.011
#A 57.55(55.68,59.78) 59.51(58.12,62.19) 59.72(57.93,61.39) -3.309 0.001 -0.040 0.968
pS 58.31(54.85,59.91) 60.47(57.84,62.37) 60.14(58.95,61.56) -3.771 <0.01 -0.132 0.895
pl 57.97(54.91,59.95) 59.35(57.59,62.36) 59.25(58.09,61.34) -2.074 0.038 -0.018 0.986
NS 49.09(45.87,51.83) 50.65(47.58,52.84) 49.59(47.68,50.70) -0.905 0.365 -0.598 0.550
NI 48.06(44.92,50.87) 49.58(45.72,51.90) 49.04(47.44,51.89) -1.683 0.092 -0.475 0.635
IN 50.72(47.58,54.71) 53.50(49.08,56.76) 52.83(50.54,55.19) -1.499 0.134 -1.266 0.206
IT 57.99(53.24,61.71) 59.61(56.54,62.25) 58.06(55.65,60.19) -0.369 0.712 -1.332 0.183
TI 53.76(49.41,56.23) 55.26(52.82,56.65) 54.47(51.83,58.07) -1.965 0.049 -0.356 0.722
TS 56.86(53.99,59.54) 57.89(54.84,60.72) 57.32(55.50,60.01) -1.283 0.199 -0.088 0.930
ST 51.12(47.05,55.69) 55.55(53.25,59.96) 57.05(54.47,59.86) -4.347 <0.01 -0.58 0.562
SN 47.93(43.14,50.20) 51.68(47.26,54.10) 50.33(47.69,52.78) -2.729 0.006 -0.646 0.518
TR RVO SR X2 . RVO XHIAR s % R 2 A RS IR . Z, /P, B vs XTIRE 2,/ P, XU vs XFFRAH
#2 pRNFL EETZWLSHT [M(Py,Pss) ,pum]
41X 2 Xt 2. Xif BR2H A P, Z, P,
#H 118.23(112.30,131.39)  112.22(103.76,124.65)  116.99(113.77,121.29)  -0.615  0.538  -1.653  0.098
pS 116.7(111.09,134.97)  112.71(106.72,122.30)  118.08(112.36,121.77)  -0.105  0.916 -1.631  0.103
pl 118.16(108.78,137.29)  114.09(102.69,127.38)  117.46(112.26,121.71)  -0.861  0.389  -1.582  0.114
NS 108.98(92.48,125.70) 109.88(93.47,118.94) 104.17(96.01,120.32)  -0.132  0.895  -0.149  0.881
NI 98.47(84.13,108.96) 85.93(73.46,100.75) 88.41(76.23,101.25) -1.956  0.050  -0.747  0.455
IN 149.34(134.55,168.87)  143.85(130.91,165.11)  143.59(129.73,157.89)  -1.099  0.272  -0.308  0.758
IT 157.07(140.86,175.90)  148.20(132.13,158.96)  160.3(153.30,172.27)  -1.028  0.304  -3.454  0.001
Tl 80.53(73.20,98.24) 72.69(64.23,81.65) 78.83(67.73,85.50) -1.573  0.116  -1.674  0.094
TS 92.72(80.61,115.36) 79.45(72.29,88.30) 80.64(75.47,86.91) -4.140  <0.01  -0.738  0.460
ST 143.07(125.00,166.21)  131.62(116.88,149.77)  147.73(137.01,157.08)  -0.352  0.725  -3.235  0.001
SN 138.99(124.90,156.21)  139.53(119.40,156.62)  144.62(134.12,155.45) -0.932 0351  -1.064  0.288
FEAEANZE . RVO SRR XIUZH . RVO XFIBR ; %o MR 2 . R IR, Z,/ P, SR vs %R ; Z, /P, - WA vs X HRZH
% 3 ppVD # pRNFL B EH#EHX R
2059 TR AR 5 %6f IV PSEY FRIEAE Wilk’s df F P
AEANZH I 0.915 5.110 0.019 64 2.494 <0.01
II 0.773 1.484 0.117 49 1.570 0.021
pag/lE| I 0.904 4.480 0.019 64 2.506 <0.01
Il 0.788 1.642 0.104 49 1.681 0.009
X R4 I 0.873 3.216 0.012 64 2.784 <0.01
Il 0.838 2.368 0.053 49 2.271 <0.01
i} 0.737 1.188 0.177 36 1.688 0.018

(X,) FRE, FHAR SNl pRNFL JEEEE (Y, ) 7283 ; 45 11 % 7y
A X, (=0.151) F1 Y, (0.018) R XHE e KIH RS
TH B M, £ NS I ppVD (X, ) T K&, ST il
pRNFL JEBE (Y, ) 3 s %5 0 20 55 1 X i 78 A5 i pr X,
(0.205) Al Y (-0.052) RELE AR KE RS, “F 2R
AHIEHE, 2] 1T M) ppVD (X, ) F B, TI Ml pRNFL J& Ji
(Y B8 55 11X A AR 1 v X,(0.269) Fi1 Y, (0.037) &
B KBRS, 38 BEEAHSCE R B IN U ppVD(X,) T
K%, pRNFL J5E B (Y,) A8 X} FEZ 5 T X L AR it v X
(-0.197) F Y,(0.131) RE L HE I KA RS, “F R R
FASEE, F68 ST M) ppVD (X,) F K&, TS ] pRNFL J& i
(Yq) B s 55 T4 Bl AR Gk X (0.204) FT Y,(0.108) 5

160

B K HFS, 38 2 IEA M, R T ppVD(X,) T
R, pRNFL JELRE (V) 2838 ; 55 T %o A% Bt ep X, (0.285)
Y, (-0.037) RELa WA I AR 5, — 38 22 1R OGPk
FEHHIN MU ppVD (X, ) T K&, ST fil] pRNFL JEE (Y,) )=
W4,
3itie

WA 1) 2 Bk A 17 3 22 by AR S sh IO 0 S , 00 190 i
L B 53 52 T2 A A A 2 2 0 B 0 A ., AR X e
24742 (RNFL) B (3 £ 200 T X 28 i 4% . 54000 FFA
ARME TR D7 S 7% SR A 855 B A4S ( RPCs ) RTE S Y
AL, OCTA W7 4 B[] N 49 41 114, T8 i s K ) )2
YR I A28 ) L 40 1 A5 45440 , 2 I 72 ppVD Fl pRNFL J&
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*x4 JE4RAEML U(ppVD)/V(pRNFL EE) BRITTE R

K bR U X2 xf FR2H
e £ IBo) £ £ IPo) e £ IPo) 5 M XF

X,\/Y, 0.062/-0.008 -0.151/-0.014 -0.027/0.024 0.042/-0.01 0.185/0.035 0.020/-0.015  -0.024/-0.034
X,/Y, -0.092/-0.015 -0.074/0.011 0.106/0.022  -0.090/-0.006 -0.186/-0.052 -0.020/0.020  -0.036/0.004
X5/Y, -0.043/0.002  0.130/-0.017 -0.154/-0.019  0.269/0.037 0.008/-0.012 0.143/0.020 0.285/0.033
X,/Y, -0.061/-0.022  -0.020/0.005 0.205/0.015 -0.126/0.008 -0.091/-0.067 -0.143/-0.017 -0.034/0.003
Xs/Ys 0.032/0.020 -0.010/0.005 -0.139/-0.052  0.016/0.010 0.064/0.026 0.204/0.108  -0.109/-0.007
Xe/ Y -0.053/-0.008  0.056/-0.002 0.134/0.005  -0.059/-0.001 0.179/0.131  -0.169/-0.054  0.008/0.028
X;/Y, 0.093/0.003 0.052/0.018 -0.099/0.019  0.142/-0.010 -0.197/-0.017 -0.027/-0.020 -0.146/-0.037
X/ Y 0.048/0.023 0.026/-0.005 0.128/0.000 -0.036/0.001 0.099/0.033 -0.006/0.006 0.053/0.003

FE . ABFFEFIH OCTA & /AT B IR RVO F 5 SUIR A 4%
DX 285 KA RIS AE P , A AE VP 952 9 ™ T B R ) 00
B f R = S KA

AT, 50 B2 AR H 800 4 R0 4 35 45 X VD
BIREAG, L & VD A4 S8 B R VD & pS . pl [ TI,
ST Al SN il ppVD FFEA Giil24 3 X, & B RPCs % M
B ATVE A TES RVO ™8R2 B A GRS b, L2 R e
355 ) 10 K R 48 X 35, 7 A BHL 22 & A AR S | Ty 42
B St REATAH B, XA R 5 N VD BRI EL A Ge it
B, ST M ppVD TR (HTESE 1422 5%, i —20 th g il
H5XHME RS A, 25 5 WOR LB VD BSiT2225,
PEEE RS T R AR I 25 R AT — 8k, R RVO
ORI EL N VD B0 7401 i s B s 2 — | T A
R fE B AR EPE AR . Fan 25" X BER RVO B
FZ AR RPCs %5 % Al pRNFL J58 B A 705 | 2% 300 %5 iR
pl SRR 5 FR RPCs %5 B W 5 T B, pI, T 0 40 350 4
pRNFL JEJ B A8 38 RPCs % J& Al RNFL J& 1 2 [6] /7 7¢
WEEMERR, X GARMRERIEA B, @miLE. 3
Dk ASE Ak R 55 2 RVO 1Y 1 £ U R 2R 33K 2 A 38 X6 3L
SO0 o0 65 %) i 36 X574 2 i, LA 0 FR S AR e, 1]
oA AR 22 3 ) DR 3z 1 13 30 B $R R FE X RVO R
FHLIT A FS AR, BRSO v AR AR Y 1 B, 3 7 2 A X o)
L %) S0 N ST e 2R e M 2 TR R B T A B A 12
IE 3

Chen % "V HF 58 & B, RPCs /> 55 RNFL J& A8 A
WA SCE . AWEY KB, 5 X BRAL A EE, AR TS ]
pRNFL JEEFE 30, %F 26 ST F1 IT fil] pRNFL J& Ji A%
AL pRNFL JEEE TS T e SN A AR R 22 IR)T
1 RVO 4k & BEBEK I A 5, {H RNFL ¥ 76 19 I ik 7T BE &
B RPCs, S EUR IR RPCs YE— 08020 X2 pRNFL J&
J3E AR ] BE 5 400 0 B ot (36 D/ A5 56, Shin A5 5T R AR
RILEAR RVO FE 35 X5 0] AR AR 4 DB A T ) 5 PR b 2215
M- AR JZ2 F RNFL JEERE AR 3, ¢ B RNFL JEE S R AR
AT 55 7L Sk i 140 Do) RS S A e A A, 7 O8O O e ik
S B ZE 22 F, PR 48 DX 00 3 72 Ak T BE 2 B SR 45 44 AN
BESEH . ppVD A1 pRNFL JE ¥ Bt )2 5 IR R A R
Z— KW RVO 5 MR o] BEAA7E A I BOw HIL I , i it
FOCIR B EEAS &L BRVO, FOGHREE BRVO H3% 1yfd
MHREATEA BRVO 11 555 (A IR % A 75 6 R i) 2 3 5
Pl A RFIT AR RVO I G IR 2 00 90 45 ) Lk 4%

PR JRE g 2 B, 8 Tk 4 O I o 3 I R R v R A, o —
HAE/R T RVO 58 GHR 2 8] AT GE A7 76 AH 6] (1455 21 A BEAL
il , A Rtk — s
A 5% 2R FH B 5C 20 A7 DB B AFSE ppVD
pRNFL J5 R (1) 5¢ 2, 38 2o 2 P 56 2 $ Hi e 750 72 o AR R I
AR, NI 2558 B I R P B DEU L AR 5
KA L IR B2 N ERE R, BFsss R
R, =4 ppVD 5 pRNFL J5 B 77 75 5 R il I | E )
ZHADCH A P 2 0 BT AR G R E, X IRAT SR T 3
Xof LR A OG 2240, 359 R Wb 35 Pk A B %) E M 0%, B R A 2 SR
FEl VD 1 RNFL SC R %Y1, 0T FAH G R 546 A = e {4 1)
BUEIE L, BNV 2R S AR A R AL, Ahn
LIV R PR, E B RVO BB b I 25 5 s B i 1
T, ppVD AW R R K NI R TL il pRNFL J5 B 1]
S AIC T AR IS e 1 RT At 9 4 DG B AR JEC T 5 A ) R
2H ; Ozcaliskan Zellol e RVO g 3 i iR K, ppVD 5
RNFL JE B [a] A 52 I AR G, e 2 72 TR B, 45 R
EARMFEIML, X F X RPCs f998 /0 & pRNFL &%
5 AL 4R R R X R R I %2 B pRNFL J5 B
VA W bR | 10R X525 14 P4k R BHLE AR5 363475 HL A
PR, MRS L R AR B Rl R ZH ST NS il ppVD
5 SN ST fil] pRNFL JERECRE Y], XU 1T IN il ppVD
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