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(LMK PO EBEIRRY, i 201600)

B BB : BRE2EH 80)Z 49 1045 % (optical coherence tomography angiography, OCTA)XJ## /R
4 0L ) JIE 975 AE (diabetic retinopathy, DR) R B BE X 1Y 2 il i S H S0 A Gk . ik Rl
HAFSE . I K A 2 AU DRI #3541 IR (DRAL) B AFEME . 100 5 =22 VE i (2244 i B AR K #5 41 K
MR (IEH X BRZH ) AFST . T 2R E T A5 . S AERF IEM 1 (best corrected visual acuity,
BCVA)*&%&HE}T‘\(intraocular pressure, 10P) . IfllHT\(systolic blood pressure/diastolic blood pressure,
SBP/DBP)IM i, }TéﬁﬁHumphreyHﬂ?ﬂﬁﬁ*ﬁﬁ(fﬂﬂiﬁfﬁf'T'A[}M%ﬁ@ﬁ(foveal sensitivity, FT). >R
FOCTAH; AR M & B HKEIX 3 mmx3 mmyE [l P 0 MG 45 7 1 X T F (foveal avascular zone, FAZ) .
2 B ANIM5E % ¥ (superior vessel density, SVD). RJZ BN % % (deep vessel density, DVD), >k
ﬁﬁPearsonﬁ}m%/]\ﬁ%}?ﬁXi%ﬂ((logMAR)BCVA, FTHHARRY, WRWEEJE (ocular perfusion pressure,
OPP), Elzi@fj]ﬂﬂ‘(ﬂz(mean arterial pressure, MAP), FAZ, SVD, DVDZI[a|AYAH M, ﬁﬁLogistic
B WA AT, XA TSR IEAT T EE , IR F 324G ARAE T AR T ZE (receiver operating characteristic
curve, ROC)J5 % *flogMAR BCVA, ET, FAZ, SVD, DVDMAFEHRIE A K (Pre-1)45 %047,
M H X DREE 2 WM (E. 2% : DR4LogMAR, FT, FAZ, SVD, DVDZ:4]4(0.16£0.20),
(29.98%3.33) dB, (0.43%0.14) mm?*, (45.58%4.79)%, (48.72%4.93)%; IE# X2 LogMAR,
FT, FAZ, SVD, DVD4:%17(0.02£0.08), (33.22%2.16) dB, (0.30%0.13) mm>, (51.95%4.14)%,
(56.90+2.82)%; DR G IEH X A ZAIRA L, WAz . AF8 . IR RXT 25 5
TGt X (P>0.05) . i Pi41Z KR 2 [AllogMAR BCVA, FT, FAZ, SVD, DVDI#, 2FH4
Giilog s L (t=-4.092, 5271, -4.224, 6.440, 9.224, P<0.05). 1E# X HRZZKHRlogMAR BCVA,
FT, SVD, DVD54E# 5 A % (r=-0.590, —-0.530, —0.478, —0.373, P<0.05), MMiDRZHHRIL
FT 54 S A0 G (r=-0.389, P<0.05). ZHifRlogMAR, FT, FAZ, SVD, DVD, Pre-1fJROCHH
2 AR 5 AUC, ar=0.764, AUC=0.763, AUCq,,=0.741, AUCg,=0.849, AUC;yp=0.940,
AUC,,.,=0.963, HH 4 : AUC,. ,>AUCpyp>AUCsp>AUC ,an>AUC>UCFAZ . #i8: 5 IE# X
HRZH AR L, DREZE M B BE X0 M X AR R, SR DCUR | VR 2 I % B 4 BRI, $2/RDRA
O BE A PR BRI NG o EAh, A ARPRIE B AL I (Pre-1) TR . )2 L % (SVD . DVD) XY
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Quantification of macular area in patients with diabetic
retinopathy and its relationship with visual acuity by optical

Abstract

Keywords

coherence tomography angiography
YANG Aiping, WANG Hao
(Department of Ophthalmology, Shanghai Songjiang District Central Hospital, Shanghai 201600, China)

Objective: To observe the quantitative measurement of macular area in patients with diabetic retinopathy and its
relationship with visual acuity by optical coherence tomography angiography (OCTA). Methods: Cross-sectional
study. Thirty-one eyes [diabetic retinopathy (DR) group] and 41 healthy subjects (control group) matched with
age and sex in the group of 35 patients with diabetic retinopathy confirmed by clinical examination were included
in the study. All subjects underwent medical optometry, best corrected visual acuity (BCVA), and intraocular
pressure (IOP) and systolic/diastolic blood pressure (SBP/DBP) measurement. The foveal sensitivity (FT) was
measured using a Humphreyll visual field analyzer. Foveal avascular zone (FAZ) area, superficial vessel
density (SVD), and deep vessel density (DVD) were measured by optical coherence tomography angiography
(OCTA) in the 3 mm x 3 mm macular area. Pearson analysis of logarithm of the minimum angle of resolution
(logMAR) BCVA, FT and its age, eye ocular perfusion pressure (OPP), mean arterial pressure (MAP), FAZ,
SVD, DVD between the correlation. The diagnostic values of logMAR BCVA, FT, FAZ, SVD and DVD in patients
with DR were analyzed by using receiver operating characteristic curve (ROC) and Logistic stepwise regression
analysis. Results: LogMAR, FT, FAZ, SVD and DVD in the DR group were (0.16+0.20), (29.98+3.33) dB,
(0.43+0.14) mm>, (45.58+4.79)% and (48.72+4.93)%, and (0.02+0.08), (33.22+2.16) dB, (0.30+0.13) mm?,
(51.95+4.14)% and (56.90+2.82)% in the control group. There was no significant difference in gender, age, and
OPP between the DR and control groups (all P>0.05). The logMAR BCVA, FT, FAZ, SVD and DVD significantly
differed between two groups (t=—4.092, 5.271, —4.224, 6.440, 9.224, all P<0.05). In addition, logMAR BCVA, FT,
SVD, and DVD were negatively correlated with age in the control group (r=-0.590, —0.530, —0.478, and —0.373,
all P<0.05), whereas only FT was negatively correlated with age in the DR group (r=—0.389, P<0.05). The area
under the ROC curve of logMAR, FT, FAZ, SVD, DVD and Pre-1 were AUC,,r =0.764, AUC,; =0.763,
AUC,,, =0.741, AUCg,;, =0.849, AUC,,, =0.940 and AUC,,, =0.963. The sequence of AUC,, , > AUC,,, >
AUCqy;, > AUCyar > AUC,; > AUC,,, was obtained. Conclusion: Compared with the control group, the FAZ

re-1 re-1

area in the DR group is increased, while the macular blood flow density in the superficial and deep retinal layer
are decreased, suggesting that there is ischemia in the retina of DR patients. Besides, combined detection (Pre-1),
SVD and DVD are more accurate for the diagnosis of DR, and combined detection and DVD are slightly better
than SVD, which can better reflect the severity of macular ischemia in patients with DR. OCTA can quantify the
changes of macular blood flow in DR patients and provide an effective means for early monitoring of DR.

diabetic retinopathy/discrimination; macula/pathology; optical coherence tomography angiography; macular

edema; visual acuity
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5 PR 1 A0 B 42 (diabetic retinopathy,
DR) {5 H AL 19 [ 5 4 If 4 728 7 A 26 4 T L)L 3
O PR 1 B BE SR M, R DREE W32 R Y
2= TR IO P T I DA £ 016 2 A T 2 4 1
& % (optical coherence tomography angiography,
OCTA)REHE 71 )2 W5 AL I 5 Jok 45 5 i 4 25 B i
AR, AT IE W 550 g 45, HfE
Xf ML AR S HEAT PRI AL . i WEZ o CTAKI
TR s BB BE LIRS, A7 Bl T2 e &
F18 LA i )7 8 - RE AT AL ) I E o A [T
T DRAE B BB I S T B AR S
A58 RO CTAXS 1AL DR A 8 BE .0 M 1f A5
T X F (foveal avascular zone, FAZ). {XZET4l
L% %% J& (superior vessel density, SVD). V)2 B4
Il.%5 % J& (deep vessel density, DVD)HEAT T I &5
Fr, DA OA DR & B Bk L 1 5E A S D) fig
8 TN B AL S

1 M&RE5FE

T TR A5 o AS I S R B R AR R B
ST IR B R R AE R & . 20194F2—
6 I TE LT 26+ AN R EE BE R B £ 612 19 35 DR
41 HIRYEHDRA .

PARRIUE: 1) A & 75 DRIVIZWTARIE
2)BRBEPRIE AN, ToH A4 B . 3) T F AR L IR
AN L . 4) BRDREUE N TE HABIR YR . S) REAL A
HTC & A

HEBRARIE : 1) A IR AR B, LA Do) e
KB ZE . B AR DK 2% JE L R 28 . AR PR B R
PR 2) B ERF IEAR 77 (best corrected visual acuity,
BCVA)<0.1 ) [EIL 1 2 TC kIS kA . 3) IANE
P 5C A A0 2 W00 2 e G TR) J5 TR ek 3 B RHRAE
58 B PE43 (signal strength index, SSI)fILT 5073 # o
4) 4 5 e IR AE B Y 4 B R GE VR, AN il
JE . WARBRIDRECHESE . SRR RIHAERS . PEIAHIL
Tic 1) 2244 f A G 5 4 1 FUHRAE by 1 % X BB 4L, JGHR
S KR AR T A Wl PR B i s 5

A Z KA TR RO . BCVA, RT3
B EEERIREE . AREEALIR Rt R, oCTA
A K BE O MTBUR B (foveal sensitivity, FT)il
B, BE¥EREE. BCVAHSG— ME K F & 1K

SN SE . BCVAKL & X8O 3%, il sk 2 5%
N e /Ny B B (logMAR) L 1. BTHIR
HumphreyI IR BF 43 7 A (18 [ Zeiss A A ), W HE3
W, BOFRIEENFTE.

R TR LR R IR B & S AT
OCTA(%% EIOptovue/AﬁJ )ﬁﬁ S %FﬁAngioVue Retina
B E 8, BORE XA F Y0 F L 3 mmx3 mm k]
K&, U R AL AR N B AR A SR | A2 IR
EOREE3 s, MUK SE IR 0] AT [0] 39 41 I 2R A 40
o 5 Jpik 245 1 o3 22 ol PR A5, A X 2 e, R
FE T TR A e B T e, 3R FHRR ) e e TG i A X
(NonFlow) . LM i 2 (Angio-Superficial) AL i
2 (Angio-Deep) MLt R FEAT 04 o T AT 52 4G5 1Y)
OCTAKG A 247 Hy ] — 24 SR i IR B Il 52 78

B SPSS 22.0 5k 1 it A7 B ds o v o Hovh
CH A4 B K (mean arterial pressure,
MAP)=(SBP+2xDBP)/3, HR¥# {3k (ocular perfusion
pressure, OPP)N2xMAP/3-10P, ARMIEZASMH K
Bs AR R AR e 22 (Ras) o o A IRITHR BOR U AR
KRS FEA R 55, THECTERL 3Rk F Levene 7k
J5 2255 VERG S o AH G PE 20 R T Pearson A5G M 73
Mrik o i Binary Logisticid B2 #E1T Logistic [l 9%
Ao, P 1] e N R 2 4 An AT R R, R AR
SPSSHY T AR 2 ™ A= A8 R 5 Kl (Pre-1) Y
BAS BT AR i N A% B AR AR AT IE B 41 5 DR 4
S W PERERYPEMY . RS2 A6 # TAE M2k (receiver
operating characteristic curve, ROC)E‘Jﬁ}'*ﬁﬁﬁi ,
KR A s W e Y Lk, SR AT T AR
(AUC) W I3 ¥ o P<0.0S A ES A G ITE X,

2 R

IEFE X224 41 IR, B epil (16 HIR),
140 (25 HIR) ; 4Eb42~74(53.6127.52)% . DR
H3stil41 IR, Hiefl (20 RHR), Z19#i(21
HR); 4E#39~77(57.49£10.02) %, MiST REA LG
WaE R R . WA Z R AW . AR IRVESEE
X2 G L (P>0.05) . PRALZ KR 2
[i]logMAR BCVA, FT, FAZ, SVD, DVD#,
ERWH G X (t=-4.092, 5.271, —4.224,
6.440, 9.224, P<0.05; #1),

Pearson A 3¢ 43 B 45 3 B 7w . IE#N‘HQgE
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ZKilRlogMAR BCVA, FT, SVD, DVDS54E{#%
B K (r=-0.590, -0.530, -0.478, -0.373,
P<0.05), M DR BIRALET 54 I 5 74 5%
(r=-0.389, P<0.05; K1),

K H AUCH 70 M J7 ik os o 2 K IR

F1ZEMANEELE

logMAR, FT, FAZ, SVD, DVD, Pre-1fJROCIf
éﬁ_FEf/Qé}EungUC]ogMAR:O'764’ AUCg;=0.763,
AUC;,,=0.741, AUCg4p=0.849, AUC;y,=0.940,
AUC,,.,=0.963, L 113 : AUC,,. ,>AUCpp>
AUCp>AUC,,axn>AUC>AUCr,, (£2)

Table 1 Comparison of two sets of measurements for each indicator

451 LogMAR FT/dB FAZ/mm’ SVD/% DVD/%
TEH X R 0.02 +0.08 3322 +2.16 0.30+0.13 51.95 + 4.14 56.90 + 2.82
DR4] 0.16 £ 0.20 29.98 +3.33 0.43 +0.14 45.58 +4.79 48.72 + 4.93
t —4.092 5.271 -4.224 6.440 9.224
P <0.01 <0.01 <0.01 <0.01 <0.01
1.004 o 407
OD o
0.801 00 o0 °
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Figure 1 Scatterplot of different parameters with age in two groups

age
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2 ML EPre- 1 R EIRIRHIROCH &L THER LR
Table 2 Comparison of the area under the ROC curve for

the new variable Pre-1 and each parameter

e g 235 AR [EA
FT 0.763
SVD 0.849
DVD 0.940
LogMAR 0.764
FAZ 0.741
Pre-1 0.963
3 it

Wl PR AL 190 JE 9 % 2 — T BE 8 5 | MR I A it
0 7 R T e A ) R M AT MR, AR IR
WY IERIEZ —, BN FBUR B E R TAEE
I N BERL 01 R A R RN H Rz
ZHRJE % 1 5 (fluorescein fundus angiography,
FFA) 59K J2 It PR 12 Wl e o5 A0 190 55 722 1) <6 A
e, 8T B S M R RS S I, o DL
R M5 s R O B TG T LI A B T R A Il A S
Tl 1755 93 45 DR A 2 B B A L AR L AR
FFAT SRS ESE ], Al RE S & MR B O,
ARG MKk R PRORCRE PRI IR ME L
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— R ICR . O R PREE B A R TR
F 43 435 4 i 25 A0 1 % iR (split-spectrum
amplitude-decorrelation angiography, SSADA)%:
L N IR A A R o3 2R S AN ) A 1R 45
IFu > MRS, R m AL, A IR, A
IRF AL L L K 5 A T2 A T 2 T A B T ) Y
B2, I, OCTARERS Y2 175 B 4 S/ FL I
IRk 4% JE %) I 3 T 2 AN A3 A A 0, EL AT LUK R 1)
S 94 a9 0 3 R AT R A A gt as
FHOCTAVLZE DR A HR B IRE I 370 786 1 D kol 7 32
FIA T e =P ARFT 5 BCVALE A PE A DR HR ¥ )
REAEAL . Z5 AR o W PRI AL I JEE 55 728 D R AR 2)
FE I LI AT 5200

FT &8 i % F Humphrey T H L8 43 B {0 4K 15
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WA MEERBE . B FORMURE R EN 2R T O
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BC VAL [RIE Ry P4k v B XL D) fig 1 46 A o

AR 5 I 6 B2 32 K iR logMAR BCVA,
FTSF R A, MDRABRINET S F i 5
TR, O 4 I A ) BB 48 bR 5 A I 2 A O )
PR AT B8 by B A 8 3 K, A I I 25 4 I 5 PR A
JIEAH G Y 5 BE SN 45 4 2 AR AR Ak o o B 2R A o )
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SVD/4r k54K 14.38%, 12.26%, #E:/RDREH T
B DA A AE S PR 5 . ARFSEIN Ry . PRI
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