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[HZE] BB - HWiT& 38k v EIAR G AR B AR E S P 3 FLIEE BB B (rhegmatogenous retinal detachment, RRD) 3% ¥ BE
DX TR, UL R BB DX LR 5 foe FEFF AE AR ) A G M . T3 - Ik 43 #F 2017 4R 12 H—2018 4F 6 HF Ll scli K EHHE S — A
BREEBEIRB TR DI EIAR R IR A) & RRD 3% 74 6], HEIIEARDIRIARGEEWI AR, FEZS AEERE A (Rik4l) gk
e (REMZL) . I K240 T 12 $148 155 8% (optical coherence tomography angiography, OCTA) £iARfT#BEIX 3 mm X3 mm
DB, T B BEIX e 10 B2 35 vpoCo M1 40 7 )2 I8 A B 4 1L 45 M (superficial capillary plexus, SCP) MR %5, )2 L 19 I B 4i 1 5
M\ (deep capillary plexus, DCP) Il {5 &, #HEX L MICI 45 X (foveal avascular zone, FAZ) i, JE, 200 2 A8 FH EHEX MR
BRCGERAEF IE I RASC T, SR - SrEmhdli, SAEHERFHERE 6 A AL 3 mmX3 mm X SCP i it % & & DCP il i % &
s (3 P=0.000), fWHHXAHTER, BHEAREFIERNEMNS FAZ BRI R (=-0.216, P=0.015), £5if - RRD
BHATHIEADFIARBA ST ARG H BB X MR YR ERA ], M OCTA HeARVEAL LRI B 5 3 B IR DI R A f5 R Y
BE DL I 5% A AL, 0T W AL I S 45 4 A D g A A A A E 20
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Macular blood flow changes assessed by optical coherence tomography angiography after pars plana
vitrectomy with gas or silicone oil tamponade for the patients with rhegmatogenous retinal detachment
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[Abstract] Objective - To investigate the effect of different vitreous fillers on the macular blood flow of patients with rhegmatogenous retinal detachment
(RRD), and the correlation between the macular blood flow and the best corrected visual acuity (BCVA). Methods - In this retrospective study, 74 eyes
in 74 patients with RRD for first time underwent pars plana vitrectomy in Shanghai General Hospital, Shanghai Jiao Tong University School of Medicine
from Dec. 2017 to Jun. 2018 were included. According to different vitreous fillers, the patients were divided into two group, i.e. pars plana vitrectomy with
gas tamponade group (gas group) and pars plana vitrectomy with silicone oil tamponade group (silicone oil group). The blood flow in 3 mmx3 mm macular
area was detected by optical coherence tomography angiography (OCTA). The blood flow densities of superficial capillary plexus (SCP) and deep capillary
plexus (DCP) at foveal and parafoveal area, and the areas and perimeters of foveal avascular zone (FAZ) were calculated. The correlations between the
macular blood flow parameters and BCVA were analyzed by partial correlation. Results - Compared with the silicone oil group, the blood flow densities
of SCP and DCP in the whole 3 mmx3 mm regions in the gas group were higher at 6 months after surgery (both P=0.000). The partial correlation showed
that the improvement of visual acuity was negatively correlated with the change of FAZ area (=—0.216, P=0.015). Conclusion - Gas is an advantageous
tamponade for the patients with RRD in improvement of blood flow density in the macular area. Meanwhile, assessing the macular blood flow density of
the patients with retinal detachment by using OCTA after vitrectomy is significant to monitor the changes of structure and function of retina.

[Key words] rhegmatogenous retinal detachment (RRD); silicone oil; optical coherence tomography angiography (OCTA); macular capillary plexus flow
density
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O oA B A5 8 e — o™ o A B PRI o FL I P AL A
i 25 (rhegmatogenous retinal detachment, RRD) & Il IR
ot A E DL R NG R s A i AR R A (o AR 12 e
I dpc ST o ik BEAE LI IR AT AL R A K e
B AL DR S AR ) o kol v, (AR SR AR Bh RE Pk
SAARMAGE., WFe " KB, 20 WA AR 5 B
B 2 R S 0 3208 91.1% ~ 98.9%, [H i 2 iy i tEHT
EAR A PET 0.4 A 39% ~ 56%, BEAh, ARJGHEELE
B A SRR, ARG 52 B — W 520, 4K iT &
ES @ e ST DL INTWE SR EL IR (PN S DY 4 S 7 AP A
PRI e, @ W e Ay SRR X A, if 25 B S SRR 2
B o ORISR MR, AR, ARmAERIR
B, B AL A B R B B, HAEAR
et A A S S, BFgE Y R, FEDUBS R
i, BIERE S HEA S5 K 9 RRD g, 3 B XA I A ifi
i BEAEARST 2 AN AR T AR AT, ABAE 2 J& 5 i il
EEEE TIRE

FAT, AL LA 3 SR AR DU IR LI A Bk B
HOIEIA, Ho a3 Xy hkE UEEFTAR B4
HAR, IR b, BRI A0 S LA F5 IR i i
HIRFFCR D, H A SRR AR LINE AR RIS DL
A AN I B o AR i BB DX AL A . e B e Ph R AR AL A
DL, TG AR A R L A A SOt B X 5 AL F B RE Y 52
Wi 75 1, RS EE/b, Rk, ARESTE G40 Tk =
FH M4 k% (optical coherence tomography angiography,
OCTA) HA AR B35 (R L My B8 SO M IE . 3
TREIX. hRE AN S S0 X I s i 28 S5 M B RE AR S P A 7
B, DO B T RIGTT RIS R . AJ5 A TG TRy
OB LS AT IR R .

1 HBREHE

11 fFgent 4

AWFIEALE 2017 48 12 H—2018 4 6 H T Lilg 283l
KA S — N B B AR 22 ARRE B8 S MRS B B i i2 1
74 Bl SRR &k RRD 3% Horh, 32 il B35 fr B a4k )
FIRA HIHEAA (UARIETEA, BSR4, 42 BilE
BATH IR ORI A i e AR (REmH T, AR
M), BEMAARME: OFF & RRD SWibaik, AHA
PEHBRE U5 HLBE DT R R T 6 A~ H o @ MIARTE AR EB T AR
. O BIRJEL EHANZELT 20D (1 D=1m"), @R
AR R AT o HERRbRiE : © oMo AL I I 288 sl 2 PSR
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FEPERR A 5 2 5 5 RS AR B R s . it B 22 5 [P
PR A 25, @ e BESAAL. B RALMIIEZLL 5 2 RRD,
@ BEAESUA T AR S, anF ek, e e R . M
LFEAE . BRI, PRI RIS IR . @ JRJGIR]
g, ©BIRARNG KA LI, MILMELEEE . k%
PEFVCHR, B RPERL NI 85 . AR J5 6740 T B 434
(optical coherence tomography, OCT) 758y BiEZE 40 S 4,
® Pk A (proliferative vitreoretinopathy, PVR) #il
WIS 73 G Ay C G e LA E

AR Ll BRI RS — NRERIEEZE S
Hiitt, A ZIE I DS mF R T A RS,

1.2 W55k

121 —fAed Rl — OB BrA L T —icAs
A, AP . OfFtEREM D (best corrected visual
acuity, BCVA) #54r, R 5 m [E br b o 0 B 40 0 %
Xt BE AT A, GUUTI T A fc /N oy B F R A
71 (logarithm of minimal angle resolution, logMAR) %,
@ RS A, FIHAERE IR ETE (HZ Canon 23 7)) Ml
EHEFIRE, OIRAhIE, {8 IOL-Master ({#[E ZEISS
AT MR EEIRA, @ OCTA ¥4, % RTVue-XR
Avanti (3[E Optovue 23 7)) Hii) AngioVue #R{:xf B
SBHRZEBE X i EAL M EANIME M (superficial capillary
plexus flow density, SCP) Ifiljit#s B, )2 40 I5=E 48 ifi
% M\ (deep capillary plexus, DCP) g% g, Wt UG
Il & [X. (foveal avascular zone, FAZ) a3 K & 474
M, BIfgEH OCTA HoA N B2 BHRAT 3 mm x 3 mm #HEH
fili, FIH AngioVue BR{FX ik 434 45 R I T 7007

1.22 BV BESMTARE2HE. 14MA0 340H
6 A~ HE Lilg sl KM RS — NREREIRFH 112, 5t
AR T — MR AT

L3 GiilEorbi

J 1 SPSS 25.0 #R A XHF I K B AT e T 2o W
ARG R, ERS AR x5 For, JEIERS 7k
LAM (Q1, 03) For, 43 FB48 TR DU BOR & 4> L
Foore 2R A XM LB ELES, SE S A BUOE R
1 4595 8% Mann-Whitney U #5595, 4 2508 % H 7 #595 5%
Fisher BUIRES: . SR A5 22 45 W CA VRS 8 2 44 T 1
PAR 2 PRk B i B FE 3 R J5 8 HY BCVA BB X IfiL i
BRI, R AR 2 o Mk R B D 5 iR
RSN, P<0.05 FonERHAFIFE L,
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2.1 HMIFEA ORI LR

AWFIER 2 4 BRI, ML BUIRIR 4, A

41 2 HURHIEARTORHLEE

Tab 1 Comparison of basic information between two groups

fihe S4k4l (N=32)

i/ % 54.9 (51.0, 61.8)
B /n (%) 14 (43.8)
BILE /n (%) 6 (18.8)
WEERSE /n (%) 2(6.3)
BIRRA (HHR) /n (%) 15 (46.9)
BRE /mmHg 135424
S ARER%H /mm 253+19
it BR BR% /mm 25.1+1.8
BERREBR n (%) 19 (59.4)
AT RKER /n (%) 1(3.1)
BCVA 1.0 (0.2, 1.5)
MPARRE B SRR / /1 2.0 (1.0, 2.8)
MLPIRAE B R RE /n (%)

1 9 (28.1)

2 15 (46.9)

3 6 (18.8)

4 2(6.3)
AR R B R R /d 12.3 (7.0, 14.0)

7. 1 mmHg=0.133kPa,

2.2 PRI DRI B A BCVA B (b %

R Fil Mann-Whitney U 48 45 %F 2.3 Bl B A U) 1 A |if
AJG ) BCVA BT ge it o b, 28 (B 1) Bor: 5
ARiFHEL, 2 EE TAR 2 MR DEAEFita (3

BCVA

2019, 39 (6)

A ¥ B L B M DL, A AT BCVA % 9 f7 b B, &R
(£1) Bor, 2HBEEMN X bR Z R LG 2

B

REMMAL (N=42) PE
56.2 (48.5, 58.0) 0.526
26 (61.9) 0.159
8 (19.0) 0.974
5(11.9) 0.673
15 (35.7) 0.333
13.8+2.1 0.612
259423 0.202
257422 0.231
31 (73.8) 0.189
7(16.7) 0.063
12 (0.6, 2.0) 0.243
2.2 (1.0, 2.8) 0.533
0.527
10 (23.8)
19 (45.2)
9 (21.4)
4(9.5)
182 (6.0, 16.3) 0.825

P=0.000); ARG 1. 3, 64~ HEURL NI S A)G 2 J4 A
ZER TGRS RV TT 25 Wik R M8 R AT
ST, SRR 2 B T ARG &R SR Al 22 589
TGEtERE Lo

- (k]
-= gLl

'+': |'|i[ 28

1 BEBAYIEIRAIR ARG 2 HEE BCVA WELER

14 A 34-H
4:-||-|'
[ iF

&4 H

Fig 1 BCVA changes before and after pars plana vitrectomy in the gas group and silicone oil group
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2.3 ARJAS I i) A 25 B DXl 4 156 1 2 Ak

FIHT OCTA £ R Xt #.5 AR J5 A [6] I 7] By 35 B [X.
3mm%mm&ﬁ@ﬁ%§ﬁﬁﬂ%#%ﬁtﬁ%ﬁw%
WHEdE, &R (k2. L E3) Bor. OdNEE. 5
ARJE 2 AL, _szliiﬂu%*}: 6 /> HAYE 3 mm x 3 mm
X 38k SCP Ifn i 25 BE 4% (P=0.000) 5 ikl B8 R H
6 > H#E 3 mm x 3 mm [X 35 SCP I % M S5 A5 2 J4

2 2 SR EATHEREMDIRIA G T AR 18] 1) B IX 1l 9 R 38 At

=

TG A, QA ML, SrEmAMLL, ARHER
AJG 64 A YA 3 mmx 3 mm [X f SCP [fil i 2% i, DCP
M7k 25 Bt (¥ P=0.000); fifEASG 2 &, 14A.
3SAARG6AH, 24 BE .M X 3 SCP Il it 28

S5 0 U1 X J SCP IfiLiiE %5 & &% DCP [fiLifi % & . FAZ m\
B JEA TR 2 8 TGt 3

Tab 2 Changes of blood flow density in the macular areas at different time in the two groups after pars plana vitrectomy

I 3 % B /%
FAZ
217 it ] & 3 mm X3 mm [XI% FpC 1] [X 38 35 Hp [0 [X 45
SCP DCP SCP DCP SCP DCP EH/mm® AR /mm
k4l (N=32) AJE2 429435 47.6+5.6 16.4+5.8 29+147  45.6+3.8 512458 03+0.1 24405
RE1AE  449+18 477+47 18.149.3 273+7.4 4384120  51.1+4.0 0.4+0.1 2.4+0.4
RIE3AH 4334124 489460 15.9+4.7 29.1+8.0 4474143 52.0+48 0.4+0.1 23+04
RIE6 /A 489+25°° 5184347  17.1+45 212+13.6  462+163  53.7433 0.6+0.2 53+6.4
FEbAL (N=42) RS2 JE 428440 48.8+7.8 16.8+5.7 1624163  46.0+3.9 519478 03402 23405
RIE1AH  435+43 45.8+3.7 17.2+5.0 2794105  46.8+4.9 485+3.7 03+0.1 2.1+0.4
RIE3AN 456428 482442 17.8+423 27.5+8.7 48.8+3.5 512437 03+0.1 22403
RIE6/H 415451 48.0+5.0 162+53 27.6+9.3 44.6+53 512444 03+0.1 22402
e Y P=0.000, S5S{A4EEAR)G 2 FMEEL; ©P=0.000, SiEmAEEARE 6 A AMLL,
60 — -8 {jks -
;”‘;” 60 - ks
- i "
- iR = kil
g
50 5
. o o
S
= B 50—
& &
g 41 < b
= = 45
7 I =
30 =]
40
20 T T T T 35 ' - - '
£ o 2 ~H iT+A & H 15 21 14 H A &8

H 2 REAEAE 2 HEERE 3 mmx3 mm Kig SCP Mif% EE L&
Fig 2 Changes of blood flow density of SCP in the whole 3 mmx3 mm regions of
the two groups at different time after pars plana vitrectomy

2.4 FARJG AW IR S5 % DR 25 BE X SCP i i
WAL 5 b4k
MEREAEZRNS, SXMIRMELL, K52 Ek
AﬁmﬁﬂEﬁ3mmdmmEﬁm$?mmm§&ﬁ
(P=0.013); WiASG 1. 3. 6~ A}, WIREIZES LG
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i)

3 RERERE 2 HEE R 3 mmx3 mm K5 DCP MiRHE T (L EE
Fig 3 Changes of blood flow density of DCP in the whole 3 mmx3 mm regions of
the two groups at different time after pars plana vitrectomy

B (E4),
FREMAHEE TS, SR, K52 .
A HL 64 AR IEIREEBEX S 3 mm x 3 mm [X 1) SCP
I 88 B . (P=0.001, P=0.001, P=0.014); fiASG
3AHE, WIRAIZERTHI#E S (BS5),
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42 404 =
= 2 a0
b
20 < : = . - -35 T T T -'-
15 2@ I+ H 3+ H 64 H RI5 25 14 H 34 H & H

i [

4 REARERESEEREBRSIMRENE 3 mmx3 mm Xig#y SCP
i EE LB

Fig 4 Comparison of blood flow densities of SCP in the whole 3 mm*3 mm regions
between affected eyes and fellow eyes in the gas group after pars plana vitrectomy

2.5 BARBEX 3 mm X3 mm X BN A M i w5
FAZ %555 BCVA MY b

2.51 ¥HEX SCP J DCP Ifilji % )% . FAZ 1A I JH K5
BCVA HUMHME  ZmAHIC P, SR (R3) Son: BF
FHEX A 3 mm x 3 mm [X 48 DCP [fi i %5 5, & HEX A M
[X38 SCP [fiLifi 2 & 85 BE [X. 55 .0 U [X 35 DCP IfiL i % Ji
5 BCVA #H2 (=—0277, P=0.003; r=0.202, P=0.035;
=—0.301, P=0.001), fitsx$skriys BCVA JCAHY- M,

#* 3 WHEIX SCP K DCP | i % ¥ 5 BCVA HIAHCES T
Tab 3 Correlation analysis of blood flow densities of SCP and DCP with BCVA

itk ]

5 RETREREEHESEBRSIHMARE 3 mmx3 mm Xk SCP i
MEELLS

Fig 5 Comparison of blood flow densities of SCP in the whole 3 mmx3 mm regions
between affected eyes and fellow eyes in the silicone oil group after pars plana
vitrectomy

44 WBEIX SCP & DCP i fit % JE M A ML, FAZ iR & A KWEL 5
BCVA KL RIS 153 #

Tab 4 Correlation analysis of the changes of blood flow density of SCP and DCP,
area and perimeter of FAZ with BCVA

L 23 A P 1A

mREE A
£43 mm x 3 mm [X 15, SCP 0.047 0.598
DCP 0.149 0.096
AR U [X 35 SCp 0.148 0.097
DCP 0.109 0.225
ZE L U] [X SCP 0.061 0.498
DCP 0.020 0.822
FAZ gl 0216 0.015
JEK 0.014 0.880

L 73 r 18 Pl

MFZE
243 mm x 3 mm [X Ik SCP —0.034 0.725
DCP —0.277 0.003
RO U X gk Scp 0.202 0.035
DCP —0.045 0.642
S5 rpuD U X 5 SCp 0.062 0.521
DCP —0.301 0.001
FAZ TR —0.149 0.096
Jak 0.109 0.225

252 X SCP J DCP | fEas{k.. FAZ
JHK B2 1L 5 BCVA 2B (L AR
(% 4) Boc: FAZ RIS 1L 5 BCVA AU 28 18 2 fi Al %

LfmAHR BT, R

(r=—0216, P=0.015), ifitabriE{t 5 BCVA ()4
T AR
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3 ifig

R b, B R SO S A0 T EHT S (spectral
domain optical coherence tomography, SD-OCT) A%+
WIS AR BB A X R AT EE, DA AR SR
MIhREPUG RIPERG . AR ZE ) R B, WG
N5 BFWRER I EM I, 105 HA I ML AL — &
HIAHSGME, Ak, SD-OCT A B miy s bt X JE AT A
REMHE i iR B AL D RER P

OCTA J&—Fh gy, AER APERIRL IG5 T2 i
UM R ATk, A T RSSO RIS A,
OCTA Hi A B A s, TGl &, a[ ot EEith,
TEIR R IBFZE AR (B, BF5T © BoR, i 5 33
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g 2540 T 145 % 1% (split-spectrum amplitude decorrelation
angiography, SSADA) {HEHE A, OCTA A{LAILLE R
WS MR E NG OO, JCHOR SRR | HILAL T & Bl X 3
MIAEEE, SRR W T A MU S L A TR ek 28 ) E
HETEX HARILAE . HAT, AR 5 0 2 T e A
FRPUHE o AL A S5 2 O IR JEE AR A 5 i ZEASBIF 98 1 G
& RRD B35 [ S 0E X GBI U0, 75l R AMIE IS b
&5

AWFFE 53 BT RRD B35 AT B S AR ) HIA S5 3 B X E 48
L7 AL 378 2 FEE I T P 28 A6 000 B MR B ST R il B 7
xS BE X R AN L N MR 25 e, 25 R BoR: SARIE
2 FAALL, BEEARGRIERER, AEHBEAEEXE
AR IR A T s RJE 6 A A, Rkl B
HHE X 3 mm x 3 mm [X I SCP (i i % & i1 DCP (i it
FESTIRHEE s WA R, BEW DR
5 FAZ TR BcAs 5 U oe P,

AFFE B, B SRR I A 2R 2 A
PR AL LA AR S X B AR I O s LA AR
AbEIFEE 1 USSR RR OB PRI AT R I I R S T 5
AL R 0L A B 4459 T8 /2 RRD SB35 B AR v
BT it AL M s L E AR T, EAIL R 22 |
BS5EF LR ESB, milke BN 2 SRR
SN W AT B A R R T B BRI, (SEA R s 22 | 7 = AL
TSR A . AABE B A I R B, A I A A5k
WA B s sk, JAFEIRSTE MR ", AT
KB, wEhA B E BIREE 3 mm x 3 mm [X 34 SCP [fi
MEEEARTE 2 F, LAH 64~ AR ST 6 MR ; 2t
A, AR A S, 3 B X U 7 L 7
B ER T AT e S AN RN I B R AR e A S A AR 5 e %
iE DR B, 4049 U AL DA S 200 11657 D B A8 P R 22
ZHEN, DN e RSO A i 2 5 SR DA B Eh & O e A B g
HIASE R AR,

ARG RER, KiE 64 HeEMAELNERS
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