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Abstract

¢ AIM: To observe the changes of retinal nerve fiber layer
(RNFL) thickness and radial peripheral capillary (RPC)
density in patients with unilateral branch retinal vein
occlusion ( BRVO), and further analyze the correlation
between RPC density and RNFL thickness.

e METHODS . Observational study. Totally 37 patients with
BRVO diagnosed at the ophthalmology
department of First Hospital of Qinhuangdao from
October 2020 to January 2022 were selected, the 37
affected eyes were the unilateral BRVO group, and 37

unilateral

fellow healthy eyes were the contralateral unaffected
group, and 35 healthy individuals (35 right eyes were
selected) without ocular diseases during the same period
were selected as the normal control group. The best
corrected visual acuity, intraocular pressure, anterior
segment, fundus and optical coherence tomography
angiography (OCTA) were examined in both eyes of all
BRVO patients and healthy individuals. The central
macular thickness (CMT), the RNFL thickness, and the
optic disc-AV crossing distance (DAVD) were measured
by built - in software of the OCTA equipment. The
optimized U - net algorithm was used to eliminate the
large blood vessels, and then the RPC density was
calculated. The CMT, RNFL thickness and RPC density
were compared among the three groups. And the
correlations of the RPC density with the CMT, RNFL
thickness, and the DAVD were investigated.

¢ RESULTS: Compared with the contralateral unaffected
group and the normal control group, the CMT and the
RNFL thickness were significantly thickened in the
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unilateral BRVO group (all P<0.05); there were no
statistical differences in the CMT and the RNFL thickness
between the contralateral unaffected group and the
normal control group (all P>0.05). The RPC density in the
unilateral BRVO group increased compared with the
contralateral unaffected group and decreased compared
with the normal control group, but there was no
statistically difference (all P>0.05). However, the RPC
density in the contralateral unaffected group decreased
compared with the normal control group ( P<0.05). The
RPC density in the unilateral BRVO group was not
correlated with the CMT ( P = 0.960), but positively
correlated with the RNFL thickness (r=0.401, P=10.014)
and negatively correlated with the DAVD (r=-0.339, P=
0.040).

* CONCLUSION: The RNFL thickened significantly and the
RPC density did not change significantly in the optic disc
area of BRVO patients. The RPC density is positively
correlated with the RNFL thickness, indicating that the
RNFL thickness can be used as a monitoring indicator to
analyze and study the damage degree of the RPC density.
o KEYWORDS: branch retinal vein occlusion; optical
coherence tomography angiography; radial peripheral
capillary density; retinal nerve fiber layer thickness; optic
disc-AV crossing distance
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A0 ™ B 43 7 % ik BH 2€ ( branch retinal vein occlusion,
BRVO) & — L 19 B2 i Jok Jeg kb 1 AT 2 1) R G 1f A8 A %
9o, LLKIEAR i Dk 7 5K SRR, 5 B REK i 2
SR TR I E2 R K Z —, LAE BRVO 1Y
WFE T E AR T i BE XU 81k, B X BRVO 5k T
SN, AL D s T ER T AN (% RE S 52
R PRFA A A R R T TR R AR A AR YT
ROR RS R I TR, A0 45 ) BRSO R 6 40 1L %8 ( radial
peripheral capillary, RPC) J& i T # B & #f 2 21 4k )2
(retinal nerve fiber layer, RNFL) B4 22 B 40 1115 W, E
BAC HAPAT TR 4, &5 9% RNFLAEFT . ERH#
SEUIBESE R, I RPC 2 5 b 2 £F 2 SR & 0 45 4
fiE, By 2 HE o BV 0%, B IR T Dk BHL 2 ( retinal vein
occlusion, RVO) f8 3 1L 2 ] [l K 0l 487 K & 41 il 48 %5 i 1%
KA

JEAH T W JZE B I 4F B {8 (optical coherence
tomography angiography, OCTA ) K EL & Jo 75 & 52 57  MEH |
LS P i S SR = T N i S VAN N =
AR I SR 10 A8 A2 A, JE H AR I RPC R AL IR JBE R )22
EA0 A R g 4, B2 BRVO 1Y
W AR . BHTA BRVO B 25 90 A X 0 45
HARACEFE R PG A BFFEAE ] OCTA il BRVO

FEBEF L MR B (central macular thickness, CMT) .RNFL
JERE RPC % A0 4 0 31 o0 5 ik 58 S A R 25 (optic
disc—AV crossing distance , DAVD) ¢ 8 H , WLEA 23 X 4.
EILARGEH S HE TR W 22 4L, IF i — 2B R 1152 i RPC
HEMIRE,
1 X &FA*E
1138 WEMEDFIE, HEI 2020-10/2022-01 £ % &
5SS — B BEHR RN 2 (W 5] BRVO B35 37 91,37 HiR
R % BRVO 20,37 F%H il 4 R Ay ol (e B 4[] 300 DA I
Be BT M A0 3 5 S rh e BRUAFE 0% M ) LSR5 5 BRVO
B FH DT B 17 TG AR 9505 e fg R 35 44 35 HR (3 3E Ay
AR ) VE MR X B4, A0 ABRHE . (1) Bl 5 A IR
g BELAN 53 S BRI B KGR i, JERE B (2) X
{AEHR Y B A TE A < 0.1 (LogMAR) | XUHR JC 7 BE T 40
TG 1R Sz 40 L e Y6 18] Jo G B 2 YR 3k 5 (3) OCTA K6 # 114
W, HEBRBRME . (1) A I AR M 90 5 (2) A IRE
FARE LHOGIHRTT L5 (3) A H IR BCA 7 OBHR 5% 2L
(4) FEATC A6 A ol DR AR TR B A [ 00 22 55 AN R 58 B A
KA EE , RFRCIHRERERES T E —ERECHE
GUoHHE i 2 5 8 KRR A R &, /A O R
HEF).
1.2 77k A S5 3 OUHIR 3546 T I B s v %o 5000 0 3%
(LogMAR ) W e A0 1E 40 77 AEE2 il Goldman HR F 110
SR 5 SRR KT ARG A IR Y AR S5 A B B A IR, il
H OCTA H #7344 1 XU CMT, AR 25 v s Sk Hpogs
3.4 mm A2 AR ) F ) RNFL JE B & B IR A9 DAVD, RPC
AN R I £ 870 nm, A—scan 3 3 B A 85 000 Hz,
FHEEFBUE AL I H ) 4.5 mmx4.5 mm, B
PN F w H AR AR B I AZ XA 56, 4 FR R P w52
TR A DXL A i, R P 4 0 AR R SRR TR I RS, 1 HL
T B A R OR A, W A TR e, T30
BIER G b 2y 255 % . RPC AU L BBl PN R ) F &
RNFL R 52 8], LA 2 g Sy o i N B B2 8 2 mm
EAMA B R 4 mm Z Ay S0 BR AR R O 45
KAL) U-net 1%, BITEAL S8 U—net BBl S
T loss PR MIAUE IE 32, TR 43 %1 00 255 & Pl 1] 2R
FEANIMAS . RPC % B 45 F 22 B KM A8 f5 1 6 40 il 4 1fi
U5 R BRI J5 AT T R HOAEL,

B3t 0T . 0 FH SPSS 20.0 Ge it 2# 84T 48400 .
VT ORI S8 80 A5 o 22 7R, WAL IR LA R T 37 A
A ¢ K, A1) R B R 28 7 25 40 #, i — 2L
FEBCR ] LSD— ks s THECSORME I % H 43 LE3ROR
KRR RS Fisher KM% . SR Pearson #1253
Bl ett, P<0.05 #nzEFAAGIT#E X,
2HR
2.1 B2l BRVO AFERXBAEREFTREE A 37
%1 37 BRI BRVO B TP AT HR 21 HR (57%) , Z£HR 16 HR
(43%) 330 143 S K BHL2E 25 HR (68% ) , 3 T 4 S i ik B
FE12 IR (32%) , ol L FI& T 43 SO K BH 28 . e IE
S (LogMAR) 0.00-0.98 (F4#4 0.48+0.31) , CMT 212-
1 314(F-3J 581.54+260.30) wm, DAVD 661-5 319 (-
2364.59+1051.24) pm, Bl BRVO ZH Filfat e X 8 4 Fe A
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TR ZE R TG EE X (P>0.05,% 1) ,
2.2 B BRVO 48 5 R 0 % ] 82 BR 28 % ¢ B % BB 48 Ilfg B
FEFREEE MR R 25 7 A 2 L (P>0.05) ;
=4 [i] CMT ,RNFL JE& B fil RPC % 2 A 5T 42
X (P<0.05), B4l BRVO £ f# AR CMT  RNFL J& 3 4%
TEENR 20 gt v R ZH S B3 22 R I e L (P<
0.05) ; H{a AR 2H CMT . RNFL J5 B 5 fit B %o BB 4 Lh s 2%
BTG L(P>0.05) . H0ll BRVO 4R RPC %
JE A K e 2 444 o, A i B o HR AL ik /D> | (H 25 R ¥ TE B¢
THEE L (P>0.05) T X5 il fa IR 21 RPC %5 3 45 £kt B Xof iR
Higb 27 HAFRI#E X (P<0.05) , W3k 2,
2.3 Bl BRVO AR RPC ZE 5 CMT #1 RNFL B &
% DAVD #8351 #fill BRVO 41 R DAVD Jy 2364.59+
1051.24 wm, Ffll BRVO 41 HR RPC %5 CMT JoAH &
H(P=0.960),5 RNFL JEEE 2 IEAH K (r=0.401,P =
0.014) ,5 DAVD 2/ HX(r=-0.339,P=0.040) ,
3itie

H i, BRVO 8 U1 & s 1L i i A3 2, (H 1 5 & 1
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AR 1 2l AT LARCPE He 38 T Tk, 5 B0 DK A I B, 6 Ik il
TLEEAL I A 005 P R AN A e M R, T R i A, B
LU BRVO' . BRFGE R L, BRVO FB 00 I o 22 &1
Y JZ AR 5 IR AR JF B BRVO & G &4
T OGHR A LA TR NS U B RS v RE A7 R 3L )
FIfERE R 2, 76 BRVO & A s, AN A2 5 405 36 BRE DX A I
B [ s 25 40 400 4 ) T ) of 97 9% 33 J. RNFL, I A5 U3
PEMRULEE H BRVO FB 35 1045 ][] if Y078 21 [ i, RNFL ikt
B AA, HE T 5 R 2 R AR B A B0 H AT 2
INAT IR Z — . ARSCIR A 20 B BRVO J 5 4 X A [A]
OCTA S8, BT & X M R i E S 45 Z e R, o0
TEAR £ TS S p
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7N W N NN R NN e s 8 s W T
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FEAEIE , i 5 5 P 440 B P 40 B 2 ( 2ok i ) RAE 7R Rl
AL, 18 o T o TR A U A Bl 2%, S S 2 Rk b
F42 RNFL ki, Fefi17% & RNFL 34 J5 R 1 5 400 00 s fih
ke e A 455 PR 3 T il 5 00 LA 1 B 0 R
B IR 5 | A AR 45 XK AR O e 4 AR 9 B
555 B AR L, SR 4 B0 Ly RNFL S B2 B & 7, Al
e 5N BB AELE R ZIBIT AR R BB 6, X
ABFFELS AL, BRVO B3 IE AL T 20t B, 20 9 st S
RNFL 7K i, B 41 il 85 38 il &% 5k, Kang %5 K 109 Bt 375 W0
£X BRVO R RNFL JE ARk, & IR AR R 111.6+
21.6 pm,12 mo J5 &I RNFL JE 4 103.5+12.3 pm, kK4
SLE AR, AEZO R, RNFL KA R0 H 138 H R Bt
DI REME YR A A5 7K i 48 TR | Bt 5 s R 0 2, 00 I B 2 A4 e
IR, RNFL Z2473 48 B AT 45 5 ) BRVO [ RNFL
JEL FE (738 Ak AT T 20 0 s AR sl 4, 4 T Bt 1 UL 5% AN [
o R B B RNFL JE 8 A8 k| DA B8 0 4 T T i 5 o ok e

ARG, SR X B4 AH e, BRVO 41 R RPC %
FEW> B H G2 R, BT RPC % B0 A L
IR (1) AR A% 0 Y0 B e B 5 i PR R 1 L[] 52 i)
T, B AN & A B A 1T A 2 5 (2) B bk 38 SR 3
ik s e ik S 7 200 i A I A R AR, FE I 5 RS OCTA 8
LT 240 Az By i U M B AR, 52 20 RPC %% B 1 ) 1 R
iK™, Chen 25" XF 47 H B Ml BRVO ## # 17 ¥ 4% X
OCTA Ko , 455 /8 BRVO HHR (9 41 48 X 6 40 i 45 28 )i
FAR, 31X 5 Yin 4517 ST 45 R — 50, DA R i R S
BT IREEEAR AR PR R 4% X Il 4 B R AR, &2
FPAE AL Bl K AR 48 X 38, 3 5 4 BH 22 & A 78 A0 )
B BRI Zeng SV S &L RVO S RPC %)%

&1 Bl BRVO AfERx RABEAXF LR

P (], % )

il ik 5 % IS (X£s, %) FME(H], %) R (1, %)
Hfl] BRVO 4 37 17(46) 20(54) 54.97+9.29 23(62) 2(5)
R X} HR 2 35 16(46) 19(54) 53.11+6.89 17(49) 0
t/X*/Fisher 0.000 0.960 1.345
P 0.984 0.340 0.246 0.493

T BT AR 4 S JC R s r R

%2 B BRVO A BRI M ERA K& EX RAIGKERE B xES

434H R % AR (mmHg) CMT( um) RNFL JEJE (pm) RPC % (%)
] BRVO 41 37 14.19+2.78 581.54+260.30 119.43+£14.18 40.47+9.01
X fe AR 2 37 14.73£2.57 221.35+13.86" 106.86+10.33° 38.21+7.16
RN B4 35 14.29+2.19 221.77+18.73" 107.06+8.90" 43.23+6.90°
F 0.479 68.290 14.643 3.763
P 0.621 <0.01 <0.01 0.026

T it T BB 2 9 TE R 34208 B R 3 5 P<0.05 ws B4l BRVO 4 ;°P<0.05 vs X U{EEAR 41
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