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Abstract

Objective: The optical coherence tomography angiography (OCTA) was applied to quantitatively eval-
uate the macular edema changes in patients with branch retinal vein occlusion with macular edema
(BRVO-ME), and to explore the correlations between the OCTA macular edema parameters and periph-
eral blood coagulation, lipid, and inflammatory indicators. Methods: A total of 30 patients (30 eyes)
diagnosed with unilateral non-ischemic BRVO accompanied by secondary macular edema in our hos-
pital from 2018 to 2026 were retrospectively included. Another 20 patients with unilateral cataract
surgery who were treated in our hospital were selected as controls. All patients underwent examina-
tions including best corrected visual acuity (BCVA), intraocular pressure, fundus color photography,
OCT and OCTA (3 mm x 3 mm macular scan), and the parameters of macular foveal edema were
recorded. During the same period, fasting venous blood was collected for the following tests: fibrin-
ogen (FIB), activated partial thromboplastin time (APTT), prothrombin time (PT), platelet count
(PLT), mean platelet volume (MPV), neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio
(PLR), total cholesterol (TC), triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), and high-
density lipoprotein cholesterol (HDL-C). An independent sample t-test or Mann-Whitney U test was
used to compare differences between groups. Spearman rank correlation analysis was used to analyze
the correlation between macular edema parameters and blood parameters. Multiple linear regres-
sion analysis was used to analyze the influencing factors. Results: O The degree of macular edema
in the BRVO-ME group was significantly lower than that in the control group (P < 0.05). @ The FIB,
NLR, PLR, and MPV in the BRVO-ME group were higher than those in the control group, while the APTT
and PT were shorter (P < 0.05). ® Correlation analysis showed that ME was positively correlated with
FIB (r =-0.42,P <0.01),D-D (r =-0.38, P < 0.01), and NLR (r =-0.35, P < 0.05). @ Multiple regression
analysis indicated that FIB was an independent positive influencing factor for ME (P < 0.05). Conclu-
sion: Patients with BRVO accompanied by macular edema exhibit significant macular edema, and it is
associated with a hypercoagulable state (increased FIB) and systemic inflammatory indicators (NLR,
PLR). The OCTA microvascular quantification parameters combined with hematological indicators
are helpful in assessing the degree of retinal ischemia and the systemic thrombotic tendency in pa-
tients with BRVO-ME.
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ERENIRZNR)Z BN N E 2 (VD) S B0 MR X (FAZ)H AR & FD-300 554,

W& BRVO MIEAS mii . mRIE . mEeiRaS L4 SIEFE VI, M/MRSE. iEkigl
JO/AR LA A AR (NILR) - IS /9K B2 41 i BB (PLR) & LB il 5 RVO PR HFZE A 9% SR OCT #BEX
KA AR S P L (L 2 S RE S A SR RGN A A 2 WL . AR PLEL OCT 454
WFREET, PRI BRVO-ME 53 HIR IS8 B DX /K i o503 5 4 B i S B0 A OGS PR 1 VP A S AR 4

2. #IRE I
2.1. HIRMR

[l PR HL 2018 4F:~2026 4F - 22 RF R R BP0 B2 B IR B2 10 S IR AR SR Lt BRVO #EA 3
BEK i 825 30 411(30 FR), iZWrbriE: (1) FRJRC D0 HLHY JOIEIR H i R B G 9K (2) FFAJOCT HESE N
R M 5 Ik PHZE ;. (3) OCT /x O AR M IR B (CRT) > 300 umeo HEBRFR#E: (1) & FFHE R I AL I JisE
TRAS . FPEARTE. RIERE R . BRI FHOGIRERAR, (2) BEAEREZIR IR EIRES TR (3) Bk
AEMRIRBOL. Bl KILAMIRARFAR S, (4) HARM I E KA (5) 45 ™ EIHE DReA 2 uik
PEIMR ; (6) OCT BMEANTEMT, 1559 EIRE <4, WL . [ 55 e R R VT RC Y B 3 A B =
ARNIKBEIEIT B AR 20 FI4E Xt i
22. BESZE

OCT K OCTAZE: fiiffl RTVue-XR Avanti (Optovue)z¥ Cirrus HD-OCT 5000 (Zeiss AngioPlex), 3
mm x 3 mm X, HEIRE CMT (um).

B : 152N RF L, At Y5 (PT, APTT, TT, FIB): I3 #1it% PLT. MPV. NLR
(PR gn AR ) . PLR (I /MR E4Hf); AR TC. TG. LDL-C. HDL-C.

23. GitFEEE

K F SPSS 26.0 #ifo tHEFRNER DAL y s £on, AR AMSIEEA 185, JEIEAH Mann-
Whitney U f%5; 7 K TRLH 2R3 . OCTA S35 K24 [Al4T Spearman AHCHEM T, A4t X
FHANZ TCEIERIH. P<0.05 NERE ST E L.

3. R
3.1 —fEs
BRVO-ME 41 30 #i|, “F#4J4E#4(61.80 £7.95)% ; XTHRAL 20 5], ~“F354FE1#4(62.45 + 8.32) 2 Ak . 14

WZERLG R (P >0.05), FEWE 1.

Table 1. Comparison of general data and OCTA parameters between the BRVO-ME group and the control group
# 1. BRVO-ME A 531 BRZE—fAR 58t & OCTA S#tLER

BRVO-ME 4 (n = 30) &L (n = 20) t/Z {8 P {4
— R
() 61.80 +7.95 62.45 + 8.32 0.412 0.681
(%) 16 (53.3) 9 (45.0) 0.125 0.723
OCTA ¥
TP X KM B CMT (um) 425.60 + 85.30 245,50 + 18.70 -10.345 <0.001

GERE: EASAMIFETERLL( £ S)FR, ARILBCRAMILFEA tIEK; TR LR )RR, KA 2R
P<0.05 AZERARITFE L.
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3.2. OCTA R Ini&S&HUA B L8

x4t E, BRVO-ME 413 BEIX /K il BE G v CMT 215 (P < 0.05), $EWL# 1; 1fiiE FIB.
D-D. NLR. PLR. MPV Jt&, APTT. PT 4% (P < 0.05), 1EWL#% 2. OCTA I X 55 Mk = Hm
Spearman HSPE BT, T 3.

Table 2. Comparison of blood biochemical and coagulation parameters between the BRVO-ME group and the control group
& 2. BRVO-ME A 531 BRA MRS L RR M-S H LR

BRVO-ME #(n=30) X% (n = 20) vz 8 P14
BRI ThRE
Y AR FIB (g/L) 4.15+0.85 2.85+0.55 6.321 <0.001
LB R B ) PT (s) 11.25 +0.80 12.40 £0.70 —4.562 <0.001
AL L% APTT (S) 27.50 £3.20 31.80 £2.90 -5.123 <0.001
MLEH A
I /N3 PLT (10%L) 215.40 + 45.20 205.60 + 40.10 0.895 0.373
SER I /IMRAAEFR MPV (fL) 11.05+1.20 9.80 £ 0.95 4.231 <0.001
Fh R 2 Ak 4t A NLR 3.25+1.10 1.85 + 0.60 5.678 <0.001
MR PLR 145.20 + 35.40 110.50 + 25.80 4,012 <0.001
IIVIEE L7
S ABEEE TC (mmol/L) 5.60 £1.10 4.85+0.90 3.012 0.0033
=& TG (mmol/L) 2.05 +0.65 1.55 + 0.45 3.456 0.001
LDL-C (mmol/L) 3.45+0.80 2.80 +0.65 3.789 <0.001
HDL-C (mmol/L) 1.05+£0.25 1.25 +0.30 -2.891 0.005
Table 3. Spearman correlation analysis of OCTA microvascular parameters and blood parameters
< 3. OCTA EHXSH 5 Mi&S K Spearman XM 4T

OCTA 2%t M BHERR r i P{E

CMT (um) D-—%k4(D-D) 0.33 0.021

NLR 0.29 0.045

3.3. HXMLTER

CMT 5 D-D (r=0.33,P <0.05). CRT 5 NLR (r=0.29, P <0.05) 2 IEAHK.

3.4. ZusEY

BLCMT NNAZ R, K B3R AHSCHE MR S 205 AN BAEEE, FIB (8 = —0.27, P = 0.010)52 CMT Jt
SR N R, LR 4.

Table 4. Multivariate linear regression analysis of factors affecting CMT

4. CMT £ME R TR

ZE EVEES () PR AL B tfH P{E 95% CI

8 285.30 5.21 - 54.77 <0.001  274.95~295.62
A48 )5 (FIB) -0.85 0.32 -0.27 —2.66 0.010 -1.49~-0.21

NLR -0.63 0.41 -0.15 -1.54 0.129 -1.45~0.19

R?=0.18, #J5 R?=0.15, F=4.87, P=0.011.
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4. ¥1ig

PRI 55 52 B ik BHL2E (BRVO) A S 2 7 3 Bk ol AR R Ak ik 1 % AR A I i 3h 0 2 53 5 A T R T
FPEK I (ME) U 2 H T~ S K [E0 0 52 BEL5 S5 1M — R P g R o« AN LGB e 456 T OCTA BB X
KM R AR 5 AN L R R R AR RS, X" BRVO-ME 4 IR TG M i 5 4
ML AR 5 058 2 TR I AEBR R o W0 D0 58 73 S i ik BHL 2 £ 34 B /K i (BRVO-ME) 2 2 [l 25 3[R FH =
SRR LA P s [6], L AR AN b R i iR 52 . ASHIE 7R i@ OCTA & &0 5 2 S 4
WAL S, IRARTT T BRVO-ME 3 M A B ML AR 25 57 21 MR i 1 385 465 40 5028 1) 6 B 3
A FREESR

F—, AHEFRFH OCTA HAIE L & | HriEWHhiE =~ 7 KuliJJ [71% AL 4518, B BRVO-ME
HR P X UL B R . FRATR I, BRVO-ME H 2 [ 85 BE X 15 2 (CMT) 3% fi ol B 2L 55 2 7
e, [ B O UG L X (FAZ) AR Y K, O SR (CRT) 3G . 1X — 255 5 Lichitsky %%
N[BIHE HE ) “ AU RE 5 ik BEL 2 5 B I PR =257 B AHST . FRATHEN, 8RR 2 B4 A (DCP)HI
DA R Z T N . X AR TR Z B4 MR SRR, EFKERZES
MEIEAE T, ERSRAEBBEMAHEE. SHFER, 35X R KRR R R E I 724 T HU
PEFFIE, SRUMRHERFE— P> . Brar M [9] R /mIX B UM 1) 25 RADUR A 45 M I 250, 562 S 3L
A T BB I AT AW T AN B AR 27, ot B 3 RIS /K b i 3 S5 AT 5% B3 A0 0 483 35 AR A LI

B, A RREENRINZ —RUESE T mERASTE BRVO K A i P 2E H (4% 0o A FH[10].
MM TN, 4485 AR (FIB) 5 D-HAAR(D-D)AMY 2Bt M ThRE M bR EY), T 2& OCTA & 241
S IE RS A & X — R IAE EEREAES%E L BRVO RAR, M8 AN R85 T N
TR, EENIEERLIEE, FEFIB KEHNNAHEED, TERFUNLE[11]. SR FIB A E#
S5 MR, EEERIN T MRFRE, S8R Fi. B WILRAEER, SERNBDE KE
I RN ARFE[12]. Mk, OCTA BME FRIRK “ M % BRI, 925 FR X4 & mseiRaE S 80
RASAOB A AR AR FE B S . T Liu [13BEE B TN [F D-D 7K 1)t i W R LA b T4k R Ve £F 0 T
BERAS, 5 CMT IEAH MR, FrEe ) e Sr AN EF vl sh (e gk 1 2 RE A BTARETRG, ifA 1 I - 4
DA JIEE S B, AT N 1 35 B A

=, KBTI T NLR. PLR J MPV &85 SR EM[14], 45 R 27, BRVO-ME 4/ NLR.
PLR J MPV ¥ B Z & T4, H NLR 5 CMT 2 EZ EM*%. X#xRFEA, BRVO H Ak H4l i i #e
PEB, R GUIERRE 2OREE BRVO FIRBE AR P i 7 A 60, UESE T R GuPEAREE 90RE 5 40 0 B Ak 1
ER I EAE B o rh R 4 9 B AR (NILR) 4 T 8 S e T J8RE S S (R 2R A [15] r ek e 4 i 3
TR TR 11 S (ROS) A ER 1 7K At ity B2 1 AL A JEE P 2 0 B, T PV (R 184 R DU R R I PR AR E T 2 0
TP I /AR, 3K I /NBR B 2R B e A R R R e A2 (TXA2) 2545 I W, 3k — 5 AL G 3F
KPP R - N - /SR BEREEIEIR, S5 mERIRASAH EE N, SLRHES) TR ) R i
2.

IbAh, AT BRVO-ME 3 15 i 47 /£ 1) M AR AU 7 % (TC. TG, LDL-C Fh, HDL-C FZfiK)
AR H 150 N[16]F 7R MG 54 2 S Bk RE R A0 1 32 B RN R 32, 52 A URE AN B Bkl
WA AT, 2 BRI A BRI B R 2, S0 R X A& A R E A &2 o 7K P LDL-
C Wil EAABMITRR T MUE BE, 155 P R D Re R, I v LG >k 10 MLV R A FE R I, To S A2 ki
WAL B ENGE X R R A IE IR AR I YT BRVO-ME I, B 1 SV ERR #1941 VEGF 1697 B 47T
a4 B L6 7K T 7 e 92 s 0 X R AE 2A o B3 Lk e OTHER s 1) B 2 i B T B o
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Z% LTI AW T — I e I 451 6T SR T, 158 #E R I AL I 7 S Ik FEL 2 £ 55 /K i (BRVO-ME)
B IR S BE X AU A e 5 4 B MBS B IR A o A B IR AR 2 5 (e, il 0 M
AR B ) AE IR R S R AR B o WL XU 7 S ik EL 28 P 3 /KO £ A7 A B 35 IO B X AR [RJF A
T PR A L i D e (U T 4R I FIB) S SOAESR B (U b PR 4 /7 L2 4 AR LB NLR) B il AR K P o
WL 1A, BRVO-ME AU J5 B IR , 545 4 Sk (0 b Al SRR A T UIAR 52, 3R B & 174f OCTA
5 M AR AT BT i vE s . IXEWRAE, ARREAR TAEF, BATRT B X L 547 [
BRI VAt 55 2 AL A F e I Py 7™ B A JSE R SRR A o T DA — S R P AU 0L A JS e, £ 7
HRERE, ARRANAST R ER T E SRR AR, SR IR T 21 15 4 B AR 2 5, AT L
i I X L R A Dy AT A ILRAE A, SR IRIRE PP Ak R 3 AL X i ot f) 7™ SRR P S SRR AU . EASISETILAN 3
PR B CRRASSRIR T AL

SR, ASHEFCAAFAE— 2 SRRk . &5, VRSO BB, FEAREAXTAIR, W Refr ke
s FLO AT T RLOIRAE T RIS, Sk=ZX5T VEGF 097 )5 RS Hah &4 5 OCTA
SRR Z B A A BE VT B e, RAESE A HERR ST « R PRIV I IS5 TR A DR 2O I I A S T AR
(R TERCI o AR 7 BT e S0 KRB IR A RE AR L 22 v o FRORFF 9 PR I 2 BA 70 T 5 R BRIE 3 28 2 B

SE

[1] Mitry, D., Bunce, C. and Charteris, D. (2013) Anti-Vascular Endothelial Growth Factor for Macular Oedema Secondary
to Branch Retinal Vein Occlusion. Cochrane Database of Systematic Reviews, No. 7, CD009510.
https://doi.org/10.1002/14651858.cd009510.pub2

[21 i, BJvEdE, A, 5. DART-OCTA MR I I 7p 7 i ik BEL 28 B0 X B 40 e WE v RO WL 52 78 [3]. [EIBm IRR
J: i, 2022, 22(8): 1391-1395.

[3] Hajdu, D., Told, R., Angeli, O., Weigert, G., Pollreisz, A., Schmidt-Erfurth, U., et al. (2020) Identification of Microvas-
cular and Morphological Alterations in Eyes with Central Retinal Non-Perfusion. PLOS ONE, 15, e0241753.
https://doi.org/10.1371/journal.pone.0241753

[4] Xue,J., Feng, Z., Zeng, L., Wang, S., Zhou, X., Xia, J., et al. (2024) Soul: An OCTA Dataset Based on Human Machine
Collaborative Annotation Framework. Scientific Data, 11, Article No. 838.
https://doi.org/10.1038/s41597-024-03665-7

[6] FhE, B, S0, S JRZIN R R S i kB SE AR X AU S80S W T HAH SR IEAIT 5T [3]. IR IRRL R 3
2025, 33(6): 488-492.

[6] E#kge, T2RE, i, . PP SCH ! Bk H 2 258 K I FE BT 38 B oG [UIE LA X A 7 B B RE A ). Hh 4
R 4% &, 2019, 35(1): 20-24.

[7] Kuli, JJ. and Rai, U. (2021) A Rare Case Report on 90 Day Glaucoma Due to Branched Retinal Vein Occlusion. Inter-
national Journal of Research in Medical Sciences, 9, 2485-2488.
https://doi.org/10.18203/2320-6012.ijrms20213105

[8] Lichitsky, B.V., Tretyakov, A.D., Komogortsev, A.N., Mityanov, V.S., Dudinov, A.A. and Krayushkin, M.M. (2019)
Synthesis of Substituted Imidazo[1, 2-a]Pyridin-3-YI-Acetic Acids by Multicomponent Condensation of 2-Amino-
pyridines with Arylglyoxals and Meldrum’s Acid. Chemistry of Heterocyclic Compounds, 55, 156-159.
https://doi.org/10.1007/s10593-019-02432-6

[9] Brar, M., Sharma, M., Grewal, S.S. and Grewal, D. (2019) Quantification of Retinal Microvasculature and Neurodegen-
eration Changes in Branch Retinal VVein Occlusion after Resolution of Cystoid Macular Edema on Optical Coherence
Tomography Angiography. Indian Journal of Ophthalmology, 67, 1864-1869.
https://doi.org/10.4103/ijo.ijjo_1554 18

[10] ETH, S, 754, OCTA K IIHH o0 I e Fik BFL S0k I 38 S o O E 2k R [3]. KRR BL K 254K, 2023, 29(6):
681-685.

[11] %3638, AR, 545, 25 AR OCT J3 BY ¥R I 6 ik BEL 28 P 3 DK i 5 1 /MRS B G R[], E BRI AR
£, 2021, 21(10): 1816-1819

[12] ARWEDE, Fx, T, TK¥E. ML/NERE DGR B S M SR8 B 75 2 A0 D0 JIE e fk FEL 28 62 b ARl B [0 [

DOI: 10.12677/hjo.2026.153009 82 HR Al


https://doi.org/10.12677/hjo.2026.153009
https://doi.org/10.1002/14651858.cd009510.pub2
https://doi.org/10.1371/journal.pone.0241753
https://doi.org/10.1038/s41597-024-03665-7
https://doi.org/10.18203/2320-6012.ijrms20213105
https://doi.org/10.1007/s10593-019-02432-6
https://doi.org/10.4103/ijo.ijo_1554_18

F i

[13]

[14]

[15]

[16]

Pr#EEsre ik, 2023, 44(5): 601-604.

Liu, Y., Wang, X., Sheng, Y., Jin, H., Han, L., Xu, J., et al. (2024) Recurrence of Macular Edema in Patients with Branch
Retinal Vein Occlusion: A Proteomic Study. BMC Ophthalmology, 24, 1-12.
https://doi.org/10.1186/s12886-024-03359-z

HA RS, TR, PR, & ANE MO PR R /IMRAI S E S AN E OCT 432 1440 X 5 Ak BHL 8 4% R 2 B
K)o R [3). BREHFEERE, 2024, 41(11): 1027-1030.

Wik, BENEE:, BEo0Te, 5. o PAier 20 At/ otk 4 o LR R I /INAR /9K B2 200 A BU AR X Bt O LA AE B B A e B T X
I A T (A [3]. A B 4 FHER 2, 2023, 26(20): 2482-2487.

B s, VEM, JEBRE, S A0 Rk BE2E 5 I N BR A 56 2 B0 R R R R A I A 5 B R AR
JIELE B K~ 2 B 2R R [9]. HRELHTE R, 2020, 40(7): 674-676.

DOI: 10.12677/hj0.2026.153009 83 HR Al


https://doi.org/10.12677/hjo.2026.153009
https://doi.org/10.1186/s12886-024-03359-z

	基于OCTA观察视网膜分支静脉阻塞患者血液生化及凝血参数的相关性分析
	摘  要
	关键词
	Study on Association between Blood Parameters and Retinal Branch Vein Occlusion with Macular Edema Based on OCTA Observation
	Abstract
	Keywords
	1. 引言
	2. 资料与方法 
	2.1. 研究对象 
	2.2. 检查方法 
	2.3. 统计学方法 

	3. 结果 
	3.1. 一般资料 
	3.2. OCTA及血液学参数组间比较 
	3.3. 相关性分析结果 
	3.4. 多元线性回归 

	4. 讨论 
	参考文献

