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Abstract

e AIM: To evaluate the ability of digital fundus
photography and direct funduscopy to detect diabetic
retinopathy (DR) in patients with diabetic mellitus (DM)
compared with fundus fluorescein angiography(FFA).

e METHODS: All 264 cases with diabetes underwent non-
mydriatic digital fundus photography, FFA, and direct
funduscopy with dilation of their pupils. Then statistics
contrast study of direct funduscopy and FFA,
mydriatic digital fundus photography and FFA were carried
out respectively.

e RESULTS: In comparison with FFA, mild nonproliferative
DR being taken as referable DR, direct funduscopy with
dilation of pupils gave a sensitivity of 63.4% ,a specificity
of 76. 9% , and a Kappa statistic of 41.9%, a Youden of
41.1% , digital fundus photography gave a sensitivity of
86.8% , a specificity of 92. 3%, and a Kappa statistic of
80.7% ,a Youden of 79.1% ; moderate nonproliferative DR
being taken as referable DR, direct funduscopy with
dilation of pupils gave a sensitivity of 65.5% ,a specificity
of 94. 7% , and a Kappa statistic of 39. 1%, a Youden of
60.3% , and digital fundus photography gave a sensitivity
of 93. 1%, a specificity of 97. 4% ,and a Kappa statistic of
61.2% ,a Youden of 90.5%.

¢ CONCLUSION: Digital fundus photography centered at
fovea for screening of early DR especially stage DR Il or
more severe.

o KEYWORDS.: diabetic retinopathy; screening; digital
fundus photography; fundus fluorescein angiography

non-

Zhang L, Xu WQ, Tan RQ, et al. Study of diabetic retinopathy
screening modes. Int J Ophthalmol ( Gugii Yanke Zazhi) 2010; 10
(3).482-484

482

HE

B Y -8 e 0 e 2 R S B A A | A e SR IR VS HEAH
KBRS NG 5 3 FhAS 2 7 1 % ] B8 P #90 TX e 7
BE TR A FIPEAL LU, AR AR A ik

& X 2007-01/2009-01 512 3K Be 112 M4 B 12 1)
264 5 R s FR A T B 4 IR IS B A 2T | e ke 4K D
AR JES FRMH I IR D e s A 2, R JECH & BHE= I e i 1
FieWr, AR IS M9 61E 2 W b, £ B br i
BRI R A | S B S s IR R REAE 7 YR AT i A 12 W
P RRURR A R S 1 R 5 R RS I A5 2 D' i R 2 BT A R 1) —
ok,

LR LUBE PRI IS A T 399k 0 2 B (o B AR IS B
A A G H R IR VS PR (7% 0 Rk B2 43 i1l S 63. 4% ,86. 8%
RS RE A3 B 76. 9% ,92.3% |, Youden $5%043 H & 41. 1% ,
79.1% ,Kappa % 19— B0 53 5102 41. 9% ,80.7% , VA
W DR R I RS 72 2 01 Ay 7 A (L, B MR I A A A
o S IR G EAH 1) SRR 23 301 02 65. 5% ,93. 1% K5 7
3 94.7% ,97. 4% , Youden FEEU3HJ2: 60.3% ,90.5% ,
Kappa K56 19— M50 512 39. 1% ,61.2% .,

L5 . G R FICHES HIR JC R € BRI VR A T 490 D) i
I 1A LA _F 5 R 10 4 R 22 L AL i A 12 W i ik

SRERR IR AR Ao PR IR B 72 5 1 A 5 B R P R DO R
ARG I 5 52

DOI;10. 3969/ issn. 1672-5123.2010. 03. 026

TR VEHEDR  TREROR , A5 A BRI A I AR AR i A 7 SRR,
PRIR AR 2010510(3) :482-484

03lF

W PR C B8 8 ] 2 A9 2 e T A [ ST s 1 A0
W B A2 ( diabetic retinopathy, DR) Jg&—F ™ 51 52 Wi 4 /K
I FEE AT VB, ANAS B B 7Kg 23 1 AN 1T 335 1) 7k K
PERRFE , BE DRI I R A 75 7 1 ok MR R A A ke 2 B, i
T T M DR g 190 00 55 745 0 A T0T RT3 o R DR 4 T
S AR (R R, AR R ANE Z R4 DR B 7 k8%
R ST IE A AR M OB R g R R0 15 AL B A5
PN B AT I8, FRATTECR H H A R
5 IE R MRJEE M4 15 5 (fundus fluorescein angiography, FFA)
SR T R AR RSB AG AT S A L B BN L 450
YRR Y HRE G FE R 7 25 5 DR s 10 O S 2 1) vk A T 1A
1 X &FFE
1.1 3%, 2007-01/2009-01 FLILFK B[ 112 FE BEF6 0 b
PRI (MRS BLA 1 3 AN A LIRAF 5T ) , 264 f41] 528
AR, HoA 55 150 91, % 114 1], 4 4% 32 ~85 (P31 61) %,
FRAFRIR A 5 Ry 3 21 AR (<44 %)29 1] AR (45 ~
59 )71 ], ZAEH (=60 %) 164 ] ; 05 b5 196 7243



Int J Ophthalmol, Vol.10, No.3, Mar. 2010 www. 1JO. cn
Tel:029-82245172 83085628 Email ; 1JO. 2000 @163. com

h 4 21 R <Sa 135 6] JRTRAE S ~ 10a 3 77 B, R
TE 11 ~20a 2Z[8) (£045 20a) F 42 ], >20a # 10 i,
XA b R A TR B IR R B A AT | G R LA # B
i 45 ° B ARG REAH A2 AR IS 2 e s b Atr

1.2 ik

1.2.1 EEREERE DIEFCBiRE 1 a1 ~2
W, FHEAL > 5mm B, B ARG L RHE A 47 IR IR
K, DL 2002 4E[F PR DR ™5 AR 4 G bnifE L -T2 G
1.2.2 REEERERME HERIIK LR EAL M H KOWA
Vk-2 BB AL, $A5E—5K AT BE A o0y 45° AT IR
JEJE MR o IR R, R R B R 7 4K T b, 6 TR AL A
& <4mm, HAEH > 65 %, oRIAA R RE B IR o,
T — U2 7 FEME AR e AR Y s, DL PRk AR O R I i
HRAE 2002 4E ] E R FEIPR DR /0P AriEH T2 00 %
1.2 3MMEXRREREE B ENIT FFA, &I
TEAA) [n]HE R A s ™ B0 e L, A S, T
TERZHT 10min FPKHERG BRI 2O R AT ol g, Joid
3, 1 200e/L PG 3mL, 7E 4s TE AN # K, A1
SRR I RATHIE  ESRA IR v —HR N IR, iS5
BERUHRAAE , WL 20 bk 4 75 22 Tmin J5 SO I WEAA IR, BF
A BE LB 10min,

BEiT25 00 . K FH SPSS 13. 0 B4 rh REM 2 Wik 56
WG T, IO 45 5 b . il P ELEEHR
JICAE RN B HEAR ) 25 51, B 4T Kappa i %%, Kappa {4
0.61 LA LN h—Fh itk e ik, iR gitiEisa
TR (Se) A E( Sp) . Youden R Kappa B
LandiS&Koeh (1977 ) % L UNF 0. 41 ~ 0. 60 h H1 fE — 2
7£,0.61 ~0.80 b FE—FPE, >0.80 HywE—Frk,
2R

BT 264 141 5 rh 528 R I445 w] PEAL (9 IR IS %
e B8 - FFA BB A o 12 iR (2.3% ) 7 DR 0 1,101
AR (19.0% )% DR 1 14,245 iR (46.4% )& DR T 1,132
AR (25.1% )~ DR M4 ,38 AR (7.2% ) i DR IV, Frik
IR IR A RIS T Fi2 ik, DL FRA 1287 R ds
HETT AR [6] 9 A 77 =X 19 12 W iR R R | Kappa
fH(F1,2), VADR T i 5 {E B2 R R 4 46 2 A
G FRCHEE IR G HEAH () BEURR P 23 1l 2 63. 4% ,86. 8% , K5 JiE
I3 76.9% ,92.3% , Youden TEEUHS 41.1% ,79. 1% ,
Kappa K56 10— 20 709002 41.9% ,80. 7% , e B REHR IS
TEAHP RO R I B & FTEHERIKER A, 5
Kappa Ki96 4 = B — 80k, B0 F EERIESGE, U
DR 11 0 2 i A, 2 ARV A At AR £ 3 e IR P A
AR 2 ) S 65. 5% ,93. 1% , K5 S 43 il 02 94. 7%
97.4% ,Youden $5 £ 4353 60. 3% ,90. 5% , Kappa 5 55
B — BRI 39.1% ,61.2% ., H i HR i BB AH 5 &
FEHR IR A AT 1) S M AR — 3 (U Aae: I (i v 1 4
IR BER A, HAS I A W — 2ok, ft T H IR R
3 iTig

AL FE B9 4] DR 23 W12 Wi 45 58 DR 1 19 245
R (46.4% ) ,DR T 132 MR (25.1% ), 134 M 38 Ho R
B, X5 AL 5T 09 B I IR K 2 Foet 2 IR B
DM B FEAR FIRAE T R IE A 2 IR B R A ¢,

#z1 UDR | AEREARRAKEARXNCHBEE 57
E .Kappa &

Ut kR Youden  Kappa
G B R IS e AR 86.8 92.3 79.1 80.7

BHIEZR R A 63.4 76.9 41.1 41.9

R2WUDR I ABERNERRAFGEAXNNCHBBE HRE.
Kappa &

WUk FrSPE Youden  Kappa
S Bl IR S R A 93.1 97.4 90.5 61.2
BRI B A A 65.5 94.7 60.3 39.1

DR AR X DM SR X DR A SC AR T i Lo
Rz, HihZ RS, UL A o X X RS 5 A% )
NN YNGR ey S et A AR

R4 2006 43 [ 11 PRI R 25 2 IR BHIG R FE R Y -
Hifth DR ATA H Y. (1) &K 8A TG DR BU%; (2) Bk
A L S 2GR 1Y DR R AR IR HATE— 412
5 (3) Bl I B A4 2 B i A0 D) IS5 A8 i A7 O 1 A
HHA 2R ifid 7k, BARE A B R , (H 238 5 Rk H
ZNET 30 BESTAARRRICHRAE . A58 LA H B2 A i
R FEA 45 5 0 bR v, X 1 422 IR RS 458 0 G 1 s IR e
WA T b AT T X b, FEARDESE X TR — 1 H
H—& AT JC DR 2028, AR VS REAH A9 S50 ME Oy 86. 8% |, FF
SEMEHR 92.3% o BIEEHR KRR 63. 4% ,76. 9% A i, MRS
HEAHAY Kappa {E°4 80.7% , M E—att, BRIKEE N 41.9% ,
Ry EE—EE . FUUIET TR L S A5 A5 (ETDRS) |
W DRI F2 T RN I 2 RE WS ( DCTT) Ko 30 [ By B MM PR s F
741 (UKPDS) #2H} , DR i (1) 22 H 9 )26 1 75 ZEHR B
VE— 1238 B B DR Xt BRI OEE AN H K,
AR AR ] o I DR W PR o 400 T o 8 7™ R R 0 A 1
DR L& W %12 T IR BT IR BHEE G 46 A& AR YT,
ASCHFFE M A B S DR AR (EPF: DR T4
VER T A 2 AT IR B 25 B A (9 B E) | IR SRR Y 45
NN 93. 1% | BEHR B0 65. 5% W, WiFh 5 B4 S 43
AR 94.7% ,97.4% , Kappa {E57 5K 61.2% ,39. 1% , i}
JUG FRRE Sy it — S, ARG — 3k 22, iRYE A ST 45
3, X TF DR WA A B Y, fo HHE R RS B 35 BE A AL
KB HARURYE RS — S I AR T O B AR
Bk A, X5 ENIMF 2RI — L, ZEis FED
T G PR HIR IS HE A DR A6 H 248 B RSB e (P <
0.05), Tom&" IRl HEMIREEERE 5 E N
72.7% ,72.2% MR REAH OB Fr 5458 90. 9% ,83.3% .,
Larsen 25175 B98I R , P00 i HE AR 5 R 3 A 7 T A A 12
JEMM 7 AL PR R A | B L LA AR S B R A T I AR A A B
U, BRIEBOD IR AR B R AE DR i A b 2l A5 B A
BRI H, Sy XA B HUR Pt 20 F) T Rl
B R M 2255 A 5, %FF DRI 39 AR 3 UsovE AR
&, SRR ZS IS A e, oA 8 217 Byt i &
VRt R . HILRR SO F 56 =Sl - e 2 S i LI
S A5 R 1 L I TEAY B I SEA T IRl RE LA B L,

BN, G LA B A O 45° PRI R RS REAR ARG A
BB ILIC A A AR AR FE /Y DR #5153 , s 517, 2 FH AR

483



ERIERIZE 2010 FE38 £10% F£3H  www. lJO.on
B335 .:029-82245172 83085628 EEF{=#E:1J0.2000@163. com

Je, EE SR W S T RS 3, SRS SO0 A 1
LW R AAT 25— BRI s B U RS S 8, Al
AR R s HRL 10 J s A O S A 12 W 7 v o i v TS A 28
HCHEAE T e A AROGTE DR A& 5, (M s J8 &
g BUZ1 DR i, JF T 27 RS 2R BB, A
MK E P DR G R A G2l DR i H i,

S0

1 Rudnisky CJ, Tennant MT, Weis E, et al. Web-based grading of
compressed stereoscopic digital photography versus standard slide film
photography for the diagnosis of diabetic retinopathy. Ophthalmology
2007;114(4) :1748-1754

2 Chum DW, Bauer RM, Ward TP, et al. Evaluation of digital fundus
images as a diagnostic method for surveillance of diabetic retiopathy.

Military Medicine 2007 3172(2) :405-410

3 Wilkinson CP, Ferris FL, Klein RE, et al. Proposed international

clinical diabetic retinopathy and diabetic macular edema disease severity

scales. Ophthalmology 2003 ;110(2) :1677-1682

4 WAER, Thfd R, Bk (%) IRABHIG RS, JLmt: AR IR Rt

2006 ;184

5 s AR, SR A G I KSR R TR (S A R 4L 1Y

JERR AR Y N, A (. YLI3 R 2 2009535 (8) ;986

6 Tk, KT , 1F17% , 5. A bR 1L 100 o 722 i 2 7 ik ) LU AR 5T

FRAEHR ISR 24 ik 2006322 (1) :45-46

7 Larsen N, Godt J, Grunkin M, et al. Automated detection of diabetic

retinopathy in a fundus photographic screening population. Invest Ophthalmol
Vis Sci 2003 ;44(2) ;767-771

8 Leese GP, Eillis JD, Morris AD, et al. Does direct ophthalmoscopy

improve retinal screening for diabetic eye disease by retinal photography?

Diabet Med 2002;19(2) :867-900

A EERI U BRBEZPR
Rz F

FEA

YEH AL, (137400) HE NS BiA X 5223 AR ER
AR}

TEB A FHEAE, BIREIN, AR I AR R,
WIHMEE A7 ybe8886266@ 126. com

e H #H.2009-12-23 f&18] H #.2010-01-21

TREEAE. FT AR A0 7 7L Ak R A% v g . T R IR R 2
2010;10(3) :484

EINS

7 LA RO F BT 0 2 O H Rk
ARG ATARYE B O 2 B R s e SR 8 v (HX F 48
B B b B AT A o, FRATTR F FT BRI b PRAS RS A (1 N
B 38 HR , SRR, A,
1 R ER

AL 3L 32 451 38 HR, 55 20 ] 24 R, 4 12 ) 14 0R |2y
Sy AEE I N R A% 30 R, IV A% 8 IR, AR ITE:.
WHINIR FARAES  4e/L F5155 3 ~5 %, R B W A it
Yl s LR E Y O, F RS 2 2 00 ~3 00 (ATl I,
PSR ZE S ~ 6mm HAZ, KB BIL KN FAZIES,
IES e NN N AL s IR LA TR IN N P S IR e vo T Pl RN
iR, SRR L S AR i 1) 5 U0 4 b e R A ] — > B
FFEINAR A 200mmHg VAL i FL AR H k3] —F

484

- FhAiE -

TR Rl PR SRR | 4% R BE R FL 3k i B 16 s F I 5
WA AN, Wt B Je T, S0 i AR B PN R, D) 10 B A
U1, SHEFL LA T AR 25 5 B R B e e B, T
WAE— B R WERE W de 4 i | Ab R T, A AT B iR
PRSP I OAEA 5.5 ~6mm B T TR 1R
ety SRR 20% ~60% ,F-34HE] 1. 58min, AR
SERAEIN AR R 5 58A% | I 1] FE A INF 25 i) — 2 A BEAf
Ffes, HAEMH 0S| 7R R A A SR 1 i 5 I
FkpbE R, RJFHFEMS1=0.5 K 82% (31/38) , K
J I RAE AR B M S AR (13% ), FAFEAK A 12 R (32% ),
ENE Y O R AV
2 itig

H 24 e s LA s e AR BRI ~ IV A%,
o A 75 5y A #LiT V A% SR e {33 Bz ik, ir DA B
FOETT ~ V9%, B i 10 5 8 TRk e bk 2
B TR A R IRATA AR TR
I 1 B R LSk TR R A P I B RS I L Rl A T4, (A%
5Lk —i 3h, SR 15 BhBSAZ I 2 BERE AR R R
B 25 oy REPE AT LURALIR o] DLAE R 45 dE Lk
— LTV A VO3 5 0 o A P g, R n 1 e 4
P ARYITC 1 Bl e e 28, IR R 3Lk — Bt A T
DN S A — 0] LIVE N —FR B R AR A
S | JuHGE F T 4002 3 50T HMJE B 15 08 AN B 2 75 0
T R — g A 3 T G s R 3 Bk R LA R A
TN
&2k
1| 208 IR AR, Jb 50 AR 1A Rk 1997 :372-382
2R, AR A SR R AR. 1, R 20 R 1999,
153-161



