Hans Journal of Ophthalmology HRF}%, 2020, 9(1), 43-51 Hans X
Published Online March 2020 in Hans. http://www.hanspub.org/journal/hjo
https://doi.org/10.12677/hj0.2020.91007

Changes of Blood Flow Density
in Macular Area of Retinal Vein
Occlusion and Its Correlation
with Visual Function

Shumin Cui, Mei Qin*

Department of Ophthalmology, The First Affiliated Hospital of Bengbu Medical College, Bengbu Anhui
Email: 1501510793@qq.com, "bbmcgm@163.com

Received: Feb. 27", 2020; accepted: Mar. 12", 2020; published: Mar. 19", 2020

Abstract

Purpose: Optical coherence tomography angiography (OCTA) was used to observe the changes in
the superficial and deep retinal capillary plexus blood flow density, foveal avascular zone (FAZ)
area, and central macular thickness (CMT) in patients with retinal vein occlusion, and analyze its
correlation with visual function. Method: We collected 54 (eyes) patients with retinal vein occlu-
sion (RVO0), of which 34 (eyes) had branch retinal vein occlusion and 20 (eyes) had central retinal
vein occlusion; 19 (eyes) in the healthy control group, OCTA was used to scan the 3 mm x 3 mm
area with the foveal fovea as the center, and the changes of FAZ area, macular blood flow density,
and CMT in affected eyes, contralateral eyes, and healthy control eyes were compared and ana-
lyzed correlation of the best corrected visual acuity (BCVA). Result: The FAZ area of the affected
eye was larger than that of the contralateral and control eyes (P < 0.01, P < 0.05), and the FAZ area
was positively correlated with logMAR BCVA. The blood density in the superficial and deep layers
of the macular area of the affected eye was significantly lower than that of the contralateral eye.
Compared with control eyes (P < 0.001, P < 0.001), the blood flow density in the superficial and
deep layers was negatively correlated with logMAR BCVA; the CMT in the affected eyes was thicker
than those in the contralateral and normal eyes (P < 0.001, P < 0.001). In Conclusion: OCTA has the
advantages of non-invasive, convenient and accurate detection of related indexes such as the su-
perficial and deep retinal blood flow density and FAZ area in the macular area of RVO. The eyes of
RVO patients had changes in the superficial and deep retinal blood flow density and superficial
FAZ area compared with the contralateral and normal control eyes, and the FAZ area and blood
flow density were related to the best corrected visual acuity of RVO eyes.
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B #: F 22T R B 0 SR SR (OCTA) TR ER A W JE 35 ik P 22 B 3 BT X R R AR E AL
MM MFFEE FOMENE X (FAZ)ER B OMER (CMTYERZRWL, FoirS50HIge
FRSRtE . Ak ASZH 544 (HR )0 Y R Bk FEL2E (RVO) B8, o344 (HR )R IE 4 X e Bk FEEE, 204 (BR)
AL R o g B PE SR R EZH 194 (FR), it OCTAYE DIAR M FEERE .0 M F0 I3 mm x 3 mm
XEBRATER, BT ERR. SHUR &R EIREFAZER . BERXIMBEZEE. CMTHZL, 44
HE5BEFIEN T (BCVA) IR . 455 BIRKIFAZE AL KT XU IRAXT AR (P < 0.01, P < 0.05),
HFAZE# 510gMAR BCVAR IEMZR; BIREHEX & EFEE I 7 2 B BAK TR AT AR (P <
0.001,P <0.001), HERERKZEEKIMFHZEL510gMAR BCVAR AL HBERKCMTE SR & 1E
HARME(P <0.001, P <0.001). £®: OCTANH FARMRVOETEX & EMEEMM MR FE .. FAZH
A RIEIREE TR EiE. WRKE A . RVOEE BIREHIIIR & IE ¥ % IRE R 2 K IR = A e
MR AR EFAZE AR YA B ZE, HFAZEAAN 73 & 5 RVOIR i B A5 IEAL /1A%

XA
M TETRMOE R, PRERFAKEEE, MmRwE
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1. 5|

L] S 5 ik BEL 2E (retinal vein occlusion, RVO) 2 55 — Ky I A 190 FIES I A 1 o M40 L 288 1ML 7 Fr 6z
B, RVO a] L4y JH0 M s 43 57 5 ik BH 2 (branch retinal vein occlusion, BRVO)FIAY R g i o & fik BH 2
(central retinal vein occlusion, CRVO). FEERE/KM . TEBEHLIML . IS ARAR I DA HT A 15 T S 3 AORE &
A/ RVO L) PR SR E R R[], Horr, BRI RE MR 7y 5 DL T ACRE[2] . (AR R ERAT]
2 I — e To B PR I B 1R 9T e B DK I A S R N AL DR SZ AN BEAR, R 7 B B8 2 (11297 BOR
B35 TR RVO $1L A TS (5 A

F6 AT Z 94 1M R & K (optical coherence tomography angiography, OCTA)%*?FEPJEﬁJIMﬁ
B B LA S IR % ik % B 0L A 35 40 1 2 TR AT RRAL BRI R, L RSUBCR B AR e v s LK) — A
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AR BT AT 25 A5G 5325 (split-spectrum amplitude-decorrelation angiography, SSADA) [3], BLCU 4 iz
I FH TR PR i S Bk 2% s (11297 [4] . OCTA BIMRHBA . H R NI EHAR, JTEfRF kA G
Bhs FLIRBE S 7 B A A X AN k2 s I )5 B2 O I B AR BN E AL . SR E R IR FE AR Y
JE ks IR AEAN RIS 2 0 R i FLRE e il 2 O MG L [X (foveal avascular zone, FAZ), FfH3Z)
HERITHAE FAZ A . A0TSR A OCTA IR {5, EEMEIFr i RVO BBEX MR EZ . FAZ I
A, B ST RERI R &R .

2. MEM7GFE
2.1. W&,

B 2019 4F 2 H % 2019 4F 11 H 7ERFIR PR 22 B 55— I B B e st 12 T2 RVO 11 i3 56 #il(HR),
HEB DR e 18] Jo 5077 b S TEVE A AR 2 N, BN 54 BiI(HR), JrR 55 28 9, 2z 26 15, ~F44Fu%
55.26 + 11.01; H.A1 BRVO 34 fil(H}), 55 16 %1, % 18 5], “F344EH4 54.26 £ 9.89; CRVO 20 #i(HR),
1261, 284, P ER 56.95 + 12.95. [RIFIEE 19 B (HR) 1B+ B AXT R4, 5 1041, & 9@, “F
PR 53.79 £ 10.77, 5 RVO BFEF R MM R EMEE T

HEBRprdE: WiV, FHOCIR, WRAME. MEIE R L, SIS, 7 I N R,
AREREDL, CATHT VEGF KHRJKEOLIAYT, FMEZEM OCTA BHR (55 MR HUI T 50) i & M7 HERR
Z K,

2.2. 34A

HEEL RVO BRI HEIR N A 4L, RVO BE MRy B 4H, fFEXTIEER Ny C 4, AW 7 St B2 i
e Lo w AL, BE A RO A R

2.3. B

PP (o a4 52 A i MR RIS 2, B4 A5 IR 8800 0 2 - e (B 1IE AR 7 (Best corrected visual acuity,
BCVA), OCTA, ZIBETHRJEAS I .

OCTA X fH Avanti RTVue XR (Optovuelnc, Fremont, CA, 3% [E) 1] Angio Retina #:4745¢ ik,
TREDXCIIRVE ) 3 mm x 3 mm AA%, S4B BRI CAPR A IZ IR, fRFFZED> 35, SR
PN IESC ) OCTA R I AT IZ BN IE, ZRrE/ MEIZah i, DBt AL, BET 24
FRZARNEZ . 32 B4 1M M (superficial capillary plexus, SCP, SCP)FIiA)ZE4H I M (deep capillary
plexus, DCP), {# F#{7 7 OptovueRTVue XR AVANTI 3 (1) AngioVue HEH3EAT 3 B 5% ML % FE « “SFH5 00
IR J5 1L 97 %5 B A K% 3 B o0 [ 5 JiE (central macular thickness, CMT) il & . i FAZ J5, ##E OCTA &
PF RS N E A B Sk SR FAZ AR . A B8 ) OCTA K 23 v [F] — 4 BASRIR B HEL T 58 il

3. &irEFZ*
RHGiit 225 F SPSS23.0 AT 2207, TEHATEH 20T i BCVA BE3 N /N 4 3

(logMAR) 4 & (5T B AT H I LLP BB AR E 2 R o SRR AL 108 MO AEAS t AR08, AT R
FH Pearson AH2C40#T, P {H<0.05 #5IN N EE it %= .

4. R

1) RVO £ 5IEH X A 2 7], RVO A F#44E# 55.26 + 11.01, 1E ¥ % 41 P4 4E#8 53.79 + 10.77,
P =0.546 (P> 0.05) % R AHEA G5 X

DOI: 10.12677/hjo.2020.91007 45 R s} 2


https://doi.org/10.12677/hjo.2020.91007

2) —HHEBFE S BIREA Z A LUE 2 R S FAZ IR AE . A 20 B ZH A1 C 41 FAZ “F341E 7373 v 0.46 +
0.26 mm?, 0.34+0.11 mm?, 0.33+0.14 mm?%; A ZH#1 B 4L P=0.001, %% BAHGiH5%E L A 4R
C#4ltb%:, P=0.012, ZREHFYH¥E X B4 C4LbE:, P=0.847 (P>0.05), ZR LS it¥E L.

W1,

3) IH R O3 ok A ] L A R TR R S SR S5 AL B A PR T B4 L 3 2 1 70 B
MWEE. AAMBA, AHAMCHELE, ZRrIASTHFEX(P<001). BAMC ALK, ZRLstit

FEX. WTFEL

4) = 2H BB o) A P 2E 2 TR A 7 A A T B H e YT BEE (central macular thickness, CMT).A ZH 71 B

H, AWM CHLE,

Table 1. Comparison of measurements between the three groups of patients

# 1 ZHABREAERNEMEEER

ERBIAG R (P <0.01). BAHAMN CALLE, ZRIFIHFENL. WHE L

A4 B4 c4 i
P1 P2 P3

2 A IR ST 25 i 9 2 FE (%) 37.96 £5.10 43.70 £5.12 44.48 +3.02 0.000 0.000 0.548
TR JZ A IR RES-SF- 25 1L 97 2 (%) 40.36 +6.80 48.80 +4.23 50.23 +2.41 0.000 0.000 0.317
VR BB 55 LI % BE (%) 39.72 557 46.04 £5.25 46.67 +2.56 0.000 0.000 0.638
VR JZ B 55 LI 25 P (%) 4230 +8.84 51.28 +5.30 51.50 +2.95 0.000 0.000 0.902
CMT (um) 451.70 + 238.24 242.48 +33.03 225.26 +14.37 0.000 0.000 0.682

FAZ (mm?) 0.46 +0.26 0.34+0.11 0.33+0.14 0.001 0.012 0.847

E: AZL: RVO BHRA; B4: RVOXMIERZAL: C4l: IEWXTHRIRA; Pl ALY BAXTLL; P2: ALY CAxtlL; P3: B4LY C4xf

Et: P<0.05 A% .

5) LogMAR BCVA 735l 5 CMT. FAZ IR S IEAHG, FHIMES 704 (r = 0.504. 0.627, 3 P < 0.001),

wmE 1, J 2,
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Figure 1. Relationship between CMT and LogBCVA in affected, contra-
lateral, and healthy control eyes
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Figure 2. Relationship between FAZ and LogBCVA in affected, contralateral, and
healthy control eyes
2. BAR. XMAR. EEXERAR FAZ @5 LogBCVA HIX &

6) LogMAR BCVA 73 1| 5 ¥ J2 W0 X B35 L7025 58 1R 2 400 D0 - 3547 I e 8 B 2 A oG, AH G4y
AA(r=-0.505. —0.640, ¥JP <0.001), 47lanfs 3~6.
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Figure 3. Relationship between superficial retinal blood flow density and LogMAR
BCVA in affected, contralateral, healthy control eyes
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Figure 4. Relationship between deep retinal blood flow density in the affected eye,
contralateral eye, and healthy control eyes and LogMAR BCVA
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7) LogMAR BCVA 43 1| 5 ¥ 2 W0 0 R B B0 55 LIR30 88 o IR 2 400 DX e B 57 I 9 85 P8 2 AR O, AR
PE 5058 (r = -0.537. —0.608, 3% P <0.001), Zr#lanif 5. [ 6.
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Figure 5. Relationship between superficial parafovea blood density
and LogMAR BCVA in affected, contralateral, and healthy control

eyes
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Figure 6. Relationship between deep parafovea blood density and
LogMAR BCVA in affected, contralateral, and healthy control eyes

6. AR, XHUER, 2R BRAERAENZ MAEES LogMAR
BCVA X F

5. g

RVO B[R LN B B KT k. AR . KBPis %, B §i%tT RVO A
B R SR R RSB TS 20 4, (H—FiA A RVO Fa JEL R 5 ek L et A% AN T3 8 ok i
BERRER 5. SRR PR SRR . SRR RVO M4 SRR EE, SIRE. IRAK .

OB GRS AL A BRI A2 552 RVO KRB K2R . BEH RVO HIAFIG N, IE4ERNS
T RVO 2 W RE T BORBAEANBHR R hEt b
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— LK, HRJEDE I 1 5 (fundus fluorescein angiography, FFA)#E /& RVO 2 Wit &xhrit; i To¢
HeFRGURAS R SE R I - AR R, R LB A B0 A2 AR AR AT (A s FRA A I L i 5
PEIR AT, FBNFRATHE— 20 T RSB 132 R EBURHLEI[S] [6]. {2 FFA 22— IR AMEIA AR,
AT, BOFRERKAET [8], ARIEAKMBEVIMEHRIE LM SR AR, H FFA BT 49k
BIRANCAR, S0 A I A A e s S R 338 2 A0 I IS T o R 2 PR P o - ALt
TR B ARAR A R AT DA SRR 0 6 LA AR Ak R A B R ARAR A L B

H 1990 4 Huang %5[9] & B ) 2401 W7 21 4 (optical coherence tomography, OCT)LIok, fEit 2: 1)
JUAAE AR WS FH IR B 2 W7 s OCTA J&7E OCT FIFHliFEAl b —Fhidi PR A A 8, &
i PN I B A i S B AL AR N N FEIGERE 7], LRSI ZL4i i~ AR R, T 518377 1n)
ToK[10]: OCTA il fEF — M EHATESLHEE N Z X B A%, IFENLEAAHMNESER, ST AA
T E N LG R I ER S B B B MIRR,  OREE A 2 R 015 BSR4 M I B3l . I ET 2 A B LR
OCTA %of T-HUIA i K BHL ZE i G HEVE X, FAZL 3R SR S A0 o0 I 0L A I %85 S8 PR R 5t 45 650 v ) A
PER AT EEME[11]. Ho WL R, OCTA FraffiuFl s AUk Fxt T FAZ AR Bl & — € I sgm,
3 x 3mm 4Lk 6 x 6 mm FFE FEIE I A 2y FAZ T IX 2 K28 6 x 6 mm A1 8 x 8 mm AHEL, 3 x 3 mm
FRiARE EEE, PR EE[12]. R RATER T 3 x 3 mm i .

FAZ 2 B A S r 0 MG I [X P 8 ) B 20 I X 28 T, (R BN I S5 M X3 B
OMJLTAE THEMAENE, — ERRE CAER SRR HEEIRR[13]: /EREME Xk, FAZ v#
oA AE T W E R (OCT A)EAT rT AL o B SR HH T A 58 B4 OCT A iR A (1 B fil] vl & DCP H FAZ
A, {H Coscas 45 Niliid OCTA 5 FFA [ILLEL, A0y FRA i) FAZ 243 SCP i) FAZ [14],
FT LLASHIE 72 i) SCP o FAZ X T W12 RVO H% FAZ AR AR M H 5L RS AR ST Je A 2 i . A
WEFEH R RVO 35 BRI FAZ AR B Ag I IR A fg Fext R AR B 238 X, B B A S8 (P < 0.05),
X 52 B R — R 78 PRk S T ICIRAE SCP ik /& 7E DCP 1 RVO F 3 (1) FR R X e HR 3 K F 445 B8 2 4 )
FI[15]; A 7T IR 5 et FRAR AR EL, AR FAZ AR ik, EARAEASHHE L WRiEkR
W FAZ AR5 logMAR 2IEAHIR, X152 ATHIwtFas 52 —8um[16]: X UG Tifh RVO 11
G aE T SFHER. RN AP RIE RVO B F, SCP K& DCP H ] Ifi it 2 B #4155 i HE A e
X HEHRFEAIR, RIS A& B SCP Al DCP H L% -5 logMAR 2%, 1XT Kang IW [17]155 AT L4
R, AUFFIL KM E BEAE DCP B2 FRAIK, nT RE5 LI B S 2% () I XA %, 1 2% FHAS
F A A AP HESI R R IR )2 BBk 2 B4R 8 AN R [18] [19]; BhAk, VREBEAHIME A (DCP) ) M 45
¥y 5 5 K BRI B = M YL, 575 DCP 5 SCP M LB 4 5 % 3 RVO 2 J& (IR 3h 112 2%
BL A RZ A LK B 5 IORRE R (1 & 26 [20] [21]. DCP H (1 A7 7E AR B i gt o o5 S, DCP MR
AT B2 PR DI e -

BARZ AT AT OCTA 55 FFA 7E RVO H UL 25/ 3T LU, B RZ NEM I, &
B9 58 BRI F0 I 50 AT AR I JE i ik PEL 2 v PRI A8 4540 S5 A D RE I A DG o 6F T L) RVO 3R, AN
X RVO HHRH1 ) DCP [ SCP H L i/t 5 2 BOM M AR FEAR, FAZ EIAR K /INBON IR 8K 32 e B0 DNt
AR AR 4% J2 07 A HR ) 978 35 PR T IE 8 R HR , FZA TR K T IEH GHIRHR, R X Rh 2 R AT 4iit 2
B AMUAEEBEIX, 2018 4F Yong-1l Shin Z5£[22] % OCTA 3145 LALEL 0 6 x 6 mm 94, 4558
RVO £ S AR )T S 40 R0 A 22 T 46 J2 . R T A MOIR 2 R R, AL Sk J 1B B A 5 2 5 55 R R
XPHRARAH LA 22 57 RO FE IR A A AR AR T RE A TR IR, (B 2R T s . X R Y,
RVO A JE AT REAS & — AN R B IR S o, 2/ — S iR, A By o3 mT R s e UL 19 400 D B
M &5, FH— HIRRERME RVO MRLE.
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PASEF N5 sk - e 2 5 T LR BUANVEAN AOIR L 70 9% AL R A% € =0l B, OCTA AT REF N2 BT RVO
SR MU SE TS B AR TR, (EARORTE E 2 A K A BEHL LS R R & OCTA 7£ RVO
HH B L FH AL -
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