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Abstract

¢ Diabetic macular edema (DME) is a major cause of
visual impairment in patients with diabetes mellitus, the
central retinal thickness ( CRT) is correlated with the
visual impairment and the changes of visual function
before and after treatment. Furthermore, CRT is related to
the changes of macular microstructure. The subtle
changes of retinal microstructure can be qualitative and
quantitative analyzed by spectral - domain OCT ( SD -
OCT). In this study, the changes of retinal microstructure
in patients with DME are reviewed, what is of great
meaning to explore mechanism,
progress, guide clinical treatment and prospect prognosis
of DME.

* KEYWORDS : diabetic macular edema; optical coherence
tomography; central retinal thickness; ganglion
cell complex

observe disease

Citation ; Han YS,Wei WB. Research progress in applying spectral —
domain OCT to explore retinal microstructure changes of diabetic
macular edema. Guoji Yanke Zazhi(Int Eye Sci) 2015;15(4) :625-629

W=

i PR P 7 BE /K M ( diabetic macular edema , DME) /&4 %
o K8 B AL DD BRI 3 Y 2 B b S I R B ( central
retinal thickness, CRT) 5 DME & %L T e 45t & K6 97 Al
Je MRS RE AR A 85 VAR OC | T B B 58 00 I JE e 25 4 ek A2
CRT ZZ b A 3, i 8l OCT ( spectral — domain OCT, SD —
OCT) ] LhsE M i i 19 73 A1 e D45 2H 22 IR I 2R I 45 44
FATX DME f855% B0 S0 R B S 25 4 SD-OCT B2 i A
RIS HATER AR, W i — 25480 DME 19 & i AL il W
GG B (T8 S lm RIA T SR W S A DUA R L
SCERIA) A A B TR K s DI A T BT A A v SR o g
JELRE M A

DOI.:10.3980/j. issn. 1672-5123.2015.4. 14

SRR 5k H 3%, B0 SO, B IR P B B K i AL R I T 45 M SD -
OCT Bz wFge it . [ PRl RL 4k 2015;15(4) :625-629

035l=%

F I g P A O 55 AE ( diabetic retinopathy | DR) J& 4>
BRA TAERE IR RAE N B ECE HRR ) A PR 1 35 B
JK P ( diabetic macular edema , DME ) 2 ¥ bR 9 A1 I’ i 28
Z— AT RAT DR kAR BT B B, 2 808 FH W )
BE T, 2012 4F Yau % HF58IA N DR I % DME #J i
RN 7% , HZAF 1T+, DME € BH BE R iR 1 T
BB EE R

DME 4 & A= 3 2 J& i F 1 — A8 M9 f 3¢ B ( blood -
retinal barrier, BRB) 385 [ 41 it 41 K I, 51 & BRB i IR
(ML 2 2 R v it A 50 40 af 65 30 2 34 o 40
PR30 | Il I A | R AR ARRE A 22 PR R R AL
ARJEZEEM B ¥ % (fundus fluorescein angiography , FFA)
I S B A AL A1 455 Jd e ol ot 0 5 P v
A IS FHLR B LRI 72O RS A R AR R R
1E DME "R ERZAE . TG R4 806 24 %k 3 DME B A7
T 5 728 AR A0 TN o 28 Jebi )3 398 JEE K T ot 28 e Joit 4 L
A FEE— 2P 0E5E . AR WRFE DME &2EHBR T 40l
AR IR, A 2R T A i 2 Maaller 4 K IROE B
BCAN L A A, AT RE S DME % 2R (4 55 —Fh L] >

25 A0 T W7 )2 9 4 (optical coherence tomography
OCT) J& — Ff PR | Ak =2 A PR 2, L5 U AR A3 8k OCT
( spectral—domain OCT,SD-OCT) BEA 4 ~7pm &4 ¥R
FVITE Se M PSR AT DAY T Sk 7 2 R I A 10 J2 45
Fa (L 1) S /ISP 25284k e e A R ) 26 B DX AR oo
JELRE (R el AR | AT LA e B B SR i 2 A A ) TR R
(] e AT LA 3 sk O v 1Y) 3 9 230 B AN o 1 ] A o
T S PR DR 114 R A A SRR ) W A . E IR X
DME 19297 i #t i SD-OCT & Bk —FhAS n] R 1R 114 Ak

625



EfRRRIZE 20 F48 F15E F4H
B34 .029-82245172 82210956

WWW. ies. net. cn
B8 3{=F5:1J0. 2000@ 163. com

NFL-HEFEE co-WETER

IN-AEE OFL-$h AR E ON-SHEE

P,
s+ 5
EL-SRRE Is/os-HAMBAASNTER RE-EXLEE

1 SD-OCT B RHIEPIERIER M EE %,

R A 73 38t R B A SD-OCT A 25 00 190 i L% T LA
ik DME h& i Bl 22, LAt DME & 0
W RS f 4t 18 SD—OCT B YA DA TR BEAT 2R 3A
1 REEETH

DME J2 48 B 0o 4 10 28 A% 10 BT PR 18 00 Do) 3
J&, 3 E ETDRS 5 Sl PR 1 25 19 B BEK I ( clinically
significant diabetic macular edema, CSDME ) PIEHADT
— I E — 30 LA F. (1) 0 R K i B R AE B B BE O
500wm X, 80/ T 500wm; (2) B P 5 A T FE 2 B
2> 500pm BB, 58/ T 500jum I H A 4150 00 60 L0
(3) PRS2 /0 1 A B A% (disk diameter, DD)
Y B, AT oy 35 457 95 A8 38 BE B BE .0 1DD Y Z N
CSDME J2 Iffi JR I 75 2 AR T 100 ) i Bz, 1985 4F 3¢ [H
DRCRnet ¥ H Y #) ) ik = ¥ ( central retinal thickness,
CRT) 33500 1mm Je LA b2 SCR ¥ K MR DME
ARG PR32 1697 MIVEAG IR 7 SR bR ™ . BRTA
% DME &7 IBF 5T ¥ DL CRT 28k K A 4/ Sy — T o %%
PEAFEAR 22 & UL A % B DME 38 % 95 & b 11 5%
s HCBESS X, 1987 4F DRCRnet {5 1 /0 B 388 AT TG 3
KB O VB CSDME 439 3 467, 2008 4F Gangnon
SR Rt — AR T XT 3711 5] DME % SUIR
FWESE , LATTAk A0 D00 R J2 %) 31 B o2 8 5 B AR IR )
B FR WA Ry e A TE R ) 5 00 ) B JEE A5 0
AW RO TR K PR UG B 25 . X — S5 R R
fITXET DME BRF 52 AN fi Jmy PR T 3 B v 0o [0 iy 358 79 J2 B 28
b S99 E AN SCHERIRGE DME 234397 )5 CRT 1E% , B h
PRZARGF , AH v 9155 K i A7 A, B 5 38 AR T P I 4
EA O IRR PR BB A AU T AR AR (UK 8 e A R 1
R RIS et /N 238 ) 20 3 358 R R S 44 Y
TS L 8BRS AR D) RE AE Ak 77 LA WX b BURR B R T A
PrR TR o 0T rpa [M1 25 B 2 RF 5 40 1) R 235 44y A2 £ 5 40
TIRE X RA AT — B 5T

I PRAFE S 48 OCT I 2 14 v Je 4L 9 I JEE B2 55 CSDME
SR IR AT AR E R A 4R A TR DR
SEAT BB BE K i SRR 0 AT e B R G I
HE P Murakami 2™ ) SD-OCT 75 43 #F 2l
R MR S AR R PR O A A =R o3 8 DR AT
SE S A AT AN L U2 U SO RS 3R B B S AR D) IR T
DME A J5 A J2 00 o JE8 52 8 5 08 ) 9905 228 TE A OG, T Ah )2
R IO 58 JE 5 40 T i R AR G X R W A JE L I R A
Vi 5 SO A AR P B R A G (R T R S B ) B A

626

SAFHE (ELM)
BV

WEET

e
545 (0S)

B2 RSt4AE SD-OCT Ef,

IR, S 4F DRCRnet 4R35 A9 283697 5 BUH AR 12846
20 (8 3 AT A0 I 5 J22 T B 72 A AT T % DME Il IR
PPN A S LR ] 5C R A FT

AITJRAL, CRT 254k 0] DL 43 Ay 4 %68 722 Ak S AR A2 4k
AT AR A AR A0 BN R R B A 45 A X TR YT ET CRT
TR AR SRR R R CRT FRERREE, HETA
5 CRT HIXZEAb 5T 450>, Santos %5 B 5T A M A X T
IRYTHT CRT R AR 500 BUS A5G, CRT T R AR B i
K, BR BCVA H KA 5 Chan 5500 U5 IR 7 #5E
Kb ) BT A F 9 10 SR FH 488 S A 00 T RS 2 ) R X A Ak
( standardized change in macular thickening , SCMT) #4743
M7 ; Browning 2 A K F FHl SCMT 43413497 Af CRT ™ &
HAJE ) DME (2 ik, DA B FoR 3R A Il JmpE it 5% 12
T AR 2 RAEAHTIE M AS BF AR A b B
2IREREE

A 9% OCT /R DME Ji% BRJE S22 52 A 1R £, 1999
AF Otani 55 $2 H DME 43 = Fh 2 AU 163 25 B 40 050 B 7K i
(sponge — like retinal swelling ) . B ¥ 5 BE /K il ( cystoid
macular edema, CME ) | 3% ¥ P4 90 % 52 15 25 ( serous retinal
detachment, SRD) . 2006 4F Kim 25" F 4 J5 B 345 3 B85 44
ZE$ ( posterior hyaloid traction, PHT) 2 & 43> PHT ff 2
PR R R AR 25 (tractional retinal detachment, TRD) PHT,
H Otani 23U JEShy 5 AU FF N3 S8 285 Al R A H: At 52
Wi PSR — e 3 W] 52 e 5 ML Zh B, SD-OCT )2 B4R AT LA
TR R 7 L % A R G 3 B s CME (9 449
AR FEAFAE T WA )Z (INL ) FIAMAR)Z (OPL) ,SRD (14
B AR 32 & FAE IR OE AN B A0 5 BE (outer segments, OS)
FIAI A B (€, 2 | fZ (retinal pigment epithelium , RPE) Z [f]
TR REK B E 2L AR AR OPL, S AL/ —2k,

OCT RERS I M 7~ CME £548 , 32 i1 T CME 15 4
VU LU FELZH SO BN AR, BT OCT #FAh CME Hit 7Y
D7 R B B B b IUTJRE B2 4 I i (5 00 ) 5 1A
ST BRITRE Jun 45 @ 4 LA CME R LG
TG SR LR AL B AR B 58 IA O CME JfA B 5
BERGJEAT G o FEAL I T VB T2 11 0 T 8 e 5 32 )
2Ly A ZE R CME S i i SRR e A
LHAVKE IR, FFA 75 B 5 0 M 8 55k 2, OCT Wigg
I AT BB S5 1R 0 7 A A B i SR A BIF 5T 45
LKHIXST CME & 70 BB M B2 U B2 R TG CRT 22
AFRETAF A PEAS R  BE . BT — & IR A
FH SD-OCT X A 25 ] () 25 B 40 A vl RE 2 PEAL CME L
HHE W — A FHAEFR , Wilkins 281 BIF 58 400 2530F B 31X —
AT R ; Reznicek 55 W% & 3 CSDME R % 7 Bk
BRI RTGAET ONL B9S8R KR /NS BCVA Fl
TS A OG A Ja A RS M K/ DME #3%
LI RE A AR VAT R i — 20 5%



Int Eye Sci, Vol.15, No.4, Apr. 2015 wWww. ies. net. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

SD-OCT EIE 45 71~ 165 2 FF 40 0 57K i 5 44 il % 35 14
0 % LTI , O U1 OPL $8J5E  Lewis 2510 42 18 %
Y 1 AR DO 5 5 TR S5 B A R o B T RS A ) B v B
JEERE A B 23 | Kaiser %57 W98 IA 0 DME 53 3 B A R
) S B T T 5 SRD, SD—OCT & PR 3% 15 44 o B 7
P7 AT A B BERT B 5 ol T B B A S | B I AR
JER B AR X BB TR AR v i A B B A B B T o
WA A F)F DME YR

DME £ 3 SRD & A= WL #1475 A B 4, Wakabayashi
S SIIN R SRD B9 % AR AR T IR P9 R AR 8 3% T 202, DME
FRE LA 3 OB B B BN AR BB, T 3
SRD, Ota Z&' 4l OCT WML R T OPL Y EFEK A 5
SRD X3 AH 78 38 , A0 7T 68 B T I AR 43 B35 18 T 5 1k
SRD . Z THINEE, Urakami 25 BHF 55k 78 8 BE o U]
SRD HR 5.0 WS B JE I AR G . A+ J5 A ¢ SRD i B AL
il B H S5 T RE Y 6 R AR B — S
3 SRR R Bt

ANFBR ( external limiting membrane, ELM ) 7£ SD—OCT
FEG o el b RS, R T ) ELM 2 i Bk 4
T P 11 R L i 400 6 5 R Mciller 4401 32 S 40 i JE =2 i) A5 et
FEEIE A A 2 FLIN BRFELEH . ELM 1 1 (14 B — A
FLERSE—AN a1l it i iy, HAA B ST A BG4
PN PR T, LM A A i) JEO' 40 B P 15 RN A0 7
FEoEHE , N 13 AN B2 fh | A5 HES A e HLERE AN 5E 1)
PR AR & BOE BB Soliman 255V I ELM ELAT 4t
FF IS A1 ONL [H] 25 H P /. B iF 2 & W1 SD-
OCT & 7~ ELM J2 #F % # Wi i CSDME & & W 71 Bl )5
2210 M AR 2 5 B 20 i T i AN 4 4 5 v Dy i
FESCHEVEFA 7Y L ELM A7 2 8O 40 g 58 36 1 1 bk i
— ELM B 5 0] BEAH 1M Y8 8 5335 e 21 71 J2 400 I A5, o ) e
SeAn I, FB SR HL A R 5T

H A ¢ ELM B8 5T F 2w M2 5 5 15 1) 2 tEoF
9T )71 , Chhablani %5 °Y 5% & LB BE AR VI EI R 5 16% Y
DME &9 #2855 R AT ELM 58 Pk ¢, MK P06 A A
ELM PEAEHR 7 15 %8 1S/0S . CRT B #Effi . Tro 257 #F 5%
TAH DME 2% ELM RE S I B E ML (r=0.699, P<
0.01) 338 1S/0S(r=0.716,P<0.01) . SR i %%} ELM
Tl IR DX 3 < 8 v L) 52 B I 9T 5570, Chen 457 4] 45 i
F8IAN CSDME [ ELM 7746 K AL  (H 5 0 1) fig
B & R A RRdE— 05T
41S/0S 5 R &t

OCT B4 &R 1S/0S £k & A EIE X i F2H 212 -
Y 1S .08 28 Rk — HAFAES W . BRFE—E0A OCT K14
EF1S/0S e F G AN Py 15 T A0 35 1 28 Bt
T LA SGE OGP AN E R B R AR T X
gkt U, T RE IR A R4 M Y T T A i 0 98 B PR M 3
RFGEE N IICTILF S 5IHR T 1S/0S i R 71
UTAESE Spaide 255N AR SD-OCT &5 55 5 B 45 5 1] ) &
X — 7 BB AL T IS A RS Lu 250 il
OCT ZRAE 47143 50 ke 1740 225 A R ) B 2 280 %) F 5 45 2R 5 H—
E{ ; Staurenghi 2 (0TI S — 25 0E B 3 — L5, 3 LA T
(E2), K% OCT HiAR KR AHIM 5 A — 2D P&

U 1S/08S = gy 4V IR A i Rz S S
TR R S5 5 e A 5, — B 1S/0S 45 A [ Wi AN
PSR B e | R P40 i A s R A, BFgT R W
IS/0S 71 58 24k 5 DME 8 # M e 51 1S/0S

R B e T A R i R S B AR A OGS a2
Fi7R  ELM JUREARAT A 8T 0S 3x U2 45 i Ak 16
JERAZ AR 2 B AT xE T LRE MR L OS J2 TG A
KT, A I EME G B2 70 B ik DU J2 2540 U A7 B T
FATHEA% DME [ BOGA0 M 4515
SHETHME S

P 2 A 1K ( ganglion cell complex, GCC) H Ff
JE T OCHR B 9% A 45 A0 41 81 b A 35 AL IR I P
(internal limiting membrane, ILM) \T$ééé$gﬁj§( nerve fiber
layer, NFL) AT )Z ( ganglion cell layer, GCL) | N
MIR)Z (inner plexiform layer, IPL) . #£ SD-OCT F1%
ILM NFL S B i S, GOL S AR SR

ILM J2& Miiller 2 Jf0 174 5 A5 R 4 B8 A4 i it 27 4 5 %
HRA A W0 N BB AR DI HI AR IS LM 5 B 5 1T 3%
FEUR I S 2T AEXT SRR ML M 22 hir | 25 BR T Midller
20 Y 618y P SRR, T 2 S R IR0 5 A A 2 ) ek
A SR NPR 7k T8 P 8 0 K M P WA sz, DA 70 2 b R
XM DME SR 25 MR 53 A IR & A K
SR T8 M A A AR 0 B P SR T BE S 1 L e I Y
O Z 2 BE— L0, A6 ILM 5 DME &l
il Fr ik — 2B 5T

NFL J2& 1 #2855 40 ML ) 2 A i, BERF ST UESE DR
HRRAZ 2 22775 40 I U T 0 NFL 48455 Jecali F 7 & W
DR A& WL NFL 2l 728 ] LA A 75 i AR H 30 60 A8 4
EZRGT 5 A A D) 8 AR Ak 3 A A X e U T
B ESEFRFAE 7 Biallosterski %572/ 7E 53 4l 1 i NPDR
AR v & B 5% v MR T S B W 3 B I, Van Dijk
AR SD-OCT $ifid T b BE DR HR B 5 55 14 )22 4L I
PR JEE B R ARG, A AT TN A 3X — B sl /F 8 SE T 55 e M
GC ZR B BES NFL JEREARHA 5

J&F DME B # GCL, IPL 2 2% i F 53 I PR JC 38
FH T 5 A3 A o M S5 BB BE S5 GC il 28 ek /AR FRIME
FE T GCC JR FEAR b= I AT Y, A DG 9% K BT B
BE K i % dfe i 1 B AR IR GCC AR, 4 J5 A SD-OCT
SE T DME 35 GCC R B AL sl v/mJ2 Fe AT T0F 58 J7 1w
FiA5 ) T HL#% DME S BALH ™
6 &it

DME S48 R 28 & A 8 i R Nz —, BT
X DME fF 58 ¥4 DL CRT 722 4k S W g 16 S PE A 48 b, X
ELM IS/0S & Rt e e B @ et Rk h =& 5
BCVA AR K27 [1S/08 J2 1 52 8 4k 2 0 7 ) it 57
fEB K", SD-OCT TT LA 7~ DME &9 (1 & 25 4 4
F,0CT EZSHM CRT 5847 K i BUE S HDL Sz
i s AT 5 A A

SZ PR A S TR B BT AS NS DU X DME 12 W
TRYT SIS 1 W 280G B2 B E PR A 4 Y
TRE S AL O JIEE AR 25 AL A S A S FRATTAIE T 19 T 1), A5 ) T
WA R PEAE DME &2 2% AR AL IS0 1 F e (46 i
RIATT AW
S %30k
1 Klein BE. Overview of epidemiologic studies of diabetic retinopathy.
Ophthalmic Epidemiol 2007 ;14(4) ;. 179-183
2 Yau JWY, Rogers SL, Kawasaki R, et al. Global prevalence and major
risk factors of diabetic retinopathy. Diabetes Care 2012 ; 35(3) :556-564
3 Nicholson BP, Schachat AP. A review of clinical trials of anti—-VEGF
agents for diabetic retinopathy. Graefes Arch Clin Exp Ophthalmol 2010
248(7) :915-930

627



EfRRRIZE 20 F48 F15E F4H
B34 .029-82245172 82210956

WWW. ies. net. cn
B8 3{=F5:1J0. 2000@ 163. com

4 Klein R, Klein BE, Moss SE. Visual impairment in diabetes.
Ophthalmology 1984391 (1) :1-9

5 Bhagat N, Grigorian RA, Tutela A, et al. Diabetic macular edema:
pathogenesis and treatment. Surv Ophthalmol 2009 ; 54 (1) :1-32

6 Phillips RP, Ross PG, Tyska M,et al. Detection and quantification of
hyper fluorescent leakage by computer analysis of fundus fluorescein
angiograms. Graefes Arch Clin Exp Ophthalmol 1991 ; 229 (4) :329-335
7 Sander B, Larsen M, Moldow B, et al . Diabetic macular edema;
passive and active transport of fluorescein through the blood — retina
barrier. Invest Ophthalmol Vis Sci 2001 ; 42(2) :433-438

8 Knudsen ST, Bek T, Poulsen PL, et al. Macular edema reflects
generalized vascular hyperpermeability in type 2 diabetic patients with
retinopathy. Diabetes Care 2002; 25(12) :2328-2334

9 Murakami T, Nishijima K, Sakamoto A, et al. Foveal cystoid spaces
are associated with enlarged foveal avascular zone and microaneurysms in
diabetic macular edema. Ophthalmology2011; 118(2) :359-367

10 Abu el Asrar AM, Maimone D, Morse PH,et al. Cytokines in the
vitreous of patients with proliferative diabetic retinopathy. Am J
Ophthalmol 1992 114(6) .731-736

11 Adamis AP, Miller JW, Bernal MT, et al. Increased vascular
endothelial growth factor levels in the vitreous of eyes with proliferative
diabetic retinopathy. Am J Ophithalmol. 1994 ; 118(4) .445-450

12 Aiello LP, Avery RL, Arrigg PG, et al . Vascular endothelial growth
factor in ocular fluid of patients with diabetic retinopathy and other retinal
disorders. N Engl ] Med. 1994 ; 331(22) :1480-1487

13 Aiello LP, Bursell SE, Clermont A et al. Vascular endothelial growth
factor—induced retinal permeability is mediated by protein kinase C in
vivo and suppressed by an orally effective —isoform—selective inhibitor.
Diabetes 1997 ;46(9) :1473-1480

14 Antonetti DA, Barber AJ, Khin S, et al. Vascular permeability in
experimental diabetes is associated with reduced endothelial occludin
content; Vascular endothelial growth factor decreases occludin in retinal
endothelial cells. Diabetes1998; 47(12) :1953-1959

15 Cunningham ET, Adamis AP, Altaweel M, et al. A phase Il
randomized double — masked trial of pegaptanib, an anti — vascular
endothelial growth factor aptamer, for diabetic macular edema.
Ophthalmology 2005 ; 112(10) :1747-1757

16 Watanabe D, Suzuma K, Matsui S,et al. Erythropoietin as a retinal
angiogenic factor in proliferative diabetic retinopathy. N Engl J Med
2005; 353(8) :782-792

17 Murakami T, Felinski EA, Antonetti DA. Occludin phosphorylation
and ubiquitination regulate tight junction trafficking and vascular
endothelial growth factor—induced permeability. J Biol Chem 2009 ; 284
(31) :21036-21046

18 Al-Shabrawey M, Mussell R, Kahook K,et al. Increased expression
and activity of 12-lipoxygenase in oxygen—induced ischemic retinopathy
and proliferative  diabetic  retinopathy: implications in retinal
neovascularization. Diabetes 2011; 60(2) :614-624

19 Murakami T, Frey T, Lin C, et al.

phosphorylates occludin regulating tight junction trafficking in vascular

Protein kinase cbeta

endothelial growth factor—-induced permeability in vivo. Diabetes 2012 ; 61
(6):1573-1583

20 Yanoff M ,Fine BS ,Brucker AJ ,et al . Pathology of human cystoid
. Surv Ophthalmol 1984 ;28 Suppl:505-511

21 Wolf S, Wolf —Schnurrbusch U. Spectral — domain optical coherence

macular

tomography use in macular diseases: a review. Ophthalmologica 2010
224(6) :333-340

22 Early Treatment Diabetic Retinopathy Study Research Group.
Photocoagulation for diabetic macular edema. ETDRs report number 1.
Arch Ophihalmol 1985 103 (12) :1796-1806

23 Diabetic Retinopathy Clinical Research Network, Elman MJ, Aiello

LP, et al. Randomized trial evaluating ranibizumab plus prompt or

628

deferred laser or triamcinolone plus prompt laser for diabetic macular
edema. Ophthalmology 2010; 117(6) :1064-1077

24 Browning DJ, Glassman AR, Aiello LP, et al. Relationship between
optical coherence tomography — measured central retinal thickness and
visual acuity in diabetic macular edema. Ophthalmology 2007 ; 114(3) .
525-536

25 Early Treatment Diabetic Retinopathy Study Research Group. Early
photocoagulation for diabetic retinopathy. ETDRS report number 9.
Ophthalmology 1991 ;98 (5 Suppl) :766-785

26 Gangnon RE, Davis MD, Hubbard LD, et al. A severity scale for
diabetic macular edema developed from ETDRS data. Invest Ophthalmol
Vis Sci 2008; 49(11) : 5041-5047

27 Early Treatment Diabetic Retinopathy Study Research Group. Focal
photocoagulation treatment of diabetic macular edema. Relationship of
treatment  effect to fluorescein angiographic and other retinal
characteristics at baseline: ETDRS report No 19. Arch Ophthalmol 1995 ;
113(9) :1144-1155

28 Kiss CG,Barisani—Asenbauer T,Maca S, et al. Reading performance of
patients with uveitis—associated cystoid macular edema. Am J Ophthalmol
2006;142(4) :620-624

29 Murakami T, Nishijima K, Akagi T, et al . Segmentational analysis of
retinal thickness after vitrectomy in diabetic macular edema. [Invest
Ophthalmol Vis Sci 2012 ; 53(10) :6668-6674

30 Santos AR, Gomes SC, Figueira J, et al. Degree of decrease in
central retinal thickness predicts visual acuity response to intravitreal
ranibizumab in diabetic macular Edema. Ophthalmologica 2014 ; 231
(1):16-22

31 Chan A, Duker JS. A standardized method for reporting changes in
macular thickening using optical coherence tomography. Arch Ophthalmol
2005;123(7) :939-943

32 Browning DJ, Glassman AR, Aiello LP, et al . Optical coherence
tomography measurements and analysis methods in optical coherence
tomography studies of diabetic macular edema. Ophthalmology 2008 ;115
(8):1366-1371

33 Otani T, Kishi S, Maruyama Y. Patterns of diabetic macular edema
with optical coherence tomography. Am J Ophthalmol 1999127 (6) :688-693
34 Kim BY, Smith SD, Kaiser PK. Optical coherence tomographic
patterns of diabetic macular edema. Am J Ophthalmol 2006;142(3) .405-412
35 Tso MOM. Pathology of cystoid macular edema. Ophthalmology.
1982; 89(8) :902-915

36 Otani T, Kishi S. Correlation between optical coherence tomography
and fluorescein angiography findings in diabetic macular edema.
Ophthalmology 2007 ; 114(1) ;104-107

37 Bolz M, Ritter M, Schneider M, et al. A systematic correlation of
angiography and high—resolution optical coherence tomography in diabetic
macular edema. Ophthalmology 2009; 116(1) :66-72

38 Hee MR, Puliafito CA, Duker JS, et al . Topography of diabetic
macular edema with optical coherence tomography. Ophthalmology 1998 ;
105(2) :360-370

39 Catier A, Tadayoni R, Paques M,et al. Characterization of macular
edema from various etiologies by optical coherence tomography. Am J
Ophthalmol 2005 ; 140(2) :200-206

40 Jun JJ, Duker JS, Baumal CR,et al. Cystoid macular edema without
macular thickening: A retrospective optical coherence tomographic study.
Retina 2010 30(6) :917-923

41 Sadda SR, Wu Z, Walsh AC, et al. Errors in retinal thickness
measurements obtained by optical coherence tomography. Ophihalmology
2006;113(2) .285-293

42 Keane PA, Mand PS, Liakopoulos S, et al. Accuracy of retinal
thickness measurements obtained with Cirrus optical ~coherence
tomography. Br J Ophithalmol 2009393 (11) :1461-1467

43 Pelosini L, Hull CC, Boyce JF,et al. Optical coherence tomography



Int Eye Sci, Vol.15, No.4, Apr. 2015 wWww. ies. net. cn
Tel :029-82245172 82210956 Email . 1JO. 2000 @163. com

may be used to predict visual acuity in patients with macular edema.
Inwvest Ophthalmol Vis Sei 20115 52(5) :2741-2748

44 Wilkins GR, Houghton OM, Oldenburget AL.
segmentation of intraretinal cystoid fluid in optical coherence tomography.
IEEE Trans Biomed Eng 2012; 59(4) . 1109-1114

45 Reznicek L, Cserhati S, Seidensticker F, et al. Functional and

Automated

morphological changes in diabetic macular edema over the course of anti—
vascular endothelial growth factor treatment. Acta Ophthalmol 2013 ;91
(7) :529-536

46 Lewis H, Abrams GW, Blumenkranz MS, et al. Vitrectomy for
diabetic macular traction and edema associated with posterior hyaloidal
traction. Ophthalmology 1992 ; 99(5) ;753-759

47 Kaiser PK, Riemann CD, Sears JE, et al. Macular traction
detachment and diabetic macular edema associated with posterior
hyaloidal traction. Am J Ophthalmol 2001 ; 131(1) :44-45

48 Wakabayashi T, Fujiwara M, Sakaguchi H, et al.

microstructure and visiual acuity in surgically closed macular holes:

Foveal

spectral —domain optical coherence tomographic analysis. Ophthalmology
2010; 117(9) :1815-1824

49 Ota M, Nishijima K, Sakamoto A, et al. Optical coherence
tomographic evaluation of foveal hard exudates in patients with diabetic
maculopathy accompanying macular detachment. Ophthalmology 2010
117(10) :1996-2002

50 Urakami T, Nishijima K, Sakamoto A, et al. Association of
pathomorphology, photoreceptor status, and retinal thickness with visual
acuity in diabetic retinopathy. Am J Ophthalmol 2011 ; 151(2) :310-317
51 Soliman W, Sander B, Jorgensen TM. Enhanced optical coherence
patterns of diabetic macular oedema and their correlation with the
pathophysiology. Acta Ophthalmol Scand 2007 ; 85(6) :613-617

52 Leung CK, Lam S, Weinreb RN, et al. Retinal nerve fiber layer
imaging with spectral-domain optical coherence tomography: analysis of
the retinal nerve fiber layer map for glaucoma detection. Ophthalmology
2010;117(9) :1684-1691

53 Wakabayashi T, Oshima Y, Fujimoto H,et al. Foveal microstructure
and visual acuity after retinal detachment repair; imaging analysis by
Fourier—domain optical coherence tomography. Ophthalmology 2009 ;116
(3):519-528

54 Theodossiadis PG, Grigoropoulos VG, Theodossiadis GP. The
significance of the external limiting membrane in the recovery of
photoreceptor layer after successful macular hole closure: a study by
spectral domain optical coherence tomography. Ophthalmologica 2011
225(3):176-184

55 Chhablani JK, Kim JS, Cheng L, et al. External limiting membrane as
a predictor of visual improvement in diabetic macular edema after pars
plana vitrectomy. Graefes Arch Clin Exp Ophthalmol 2012 ;250 (10) .
1415-1420

56 Ito S, Miyamoto N, Ishida K, et al. Association between external
limiting membrane status and visual acuity in diabetic macular oedema.
Br J Ophihalmol 2013;97(2) :228-232

57 Chen X, Zhang L., Sohn EH et al. Quantification of external limiting
membrane disruption caused by diabetic macular edema from SD-OCT.
Invest Ophihalmol Vis Sci 20125 53(13) :8042-8048

58 Spaide RF, Curcio CA. Anatomical correlates to the bands seen in the
outer retina by optical coherence tomography. literature review and
model. Retina 2011;31(8) :1609-1619

59 Lu RW, Curcio CA, Zhang Y, et al. Investigation of the hyper—
reflective inner/outer segment band in optical coherence tomography of

living frog retina. J Biomed Opt 2012;17(6) :060504

60 Staurenghi G, Sadda S, Chakravarthy U, et al. International
Nomenclature for Optical Coherence Tomography (IN - OCT) Panel.
Proposed lexicon for anatomic landmarks in normal posterior segment
spectral—domain optical coherence tomography; the IN - OCT consensus.
Ophihalmology 20145 121(8) :1572-1578

61 Shin HJ, Lee SH, Chung H,et al. Association between photoreceptor
integrity and visual outcome in diabetic macular edema. Graefes Arch Clin
Exp Ophthalmol 2012 ;250(1) :61-70

62 Yohannan J, Bittencourt M, Sepah YJ,et al. Association of retinal
sensitivity to integrity of photoreceptor inner/outer segment junction in
patients with diabetic macular edema. Ophthalmology 2013;120(6) .
1254-1261

63 Yanyali A, Bozkurt KT, Macin A, et al. Quantitative assessment of
photoreceptor layer in eyes with resolved edema after pars plana
vitrectomy with internal limiting membrane removal for diabetic macular
edema. Ophthalmologica 2011;226(2) :57-63

64 Murakami T, Nishijima K, Akagi T, et al. Optical coherence
tomographic reflectivity of photoreceptors beneath cystoid spaces in
diabetic macular edema. Invest Ophihalmol Vis Sci 2012 ;53 (3) :
1506-1511

65 Renard JP, Fénolland JR, El Chehab H, et al. Analysis of macular
ganglion cell complex (GCC) with spectral — domain optical coherence
tomography (SD-OCT) in glaucoma. J Fr Ophtalmol 2013 ;36 (4 ) .
299-309

66 Yanyali A, Horozoglu F, Celik E, et al . Long—term outcomes of pars
plana vjtrectomy with internal limiting membrane removal in diabetic
macular edemal. Retina 2007 ;27(5) :557-566

67 Ozdemir H, Karacorlu M, Karacorlu S. Serous macular detachment in
diabetic cystoid macular oedema. Acta Ophthalmol Acand 2005;83(1) :63-66
68Avci R, Kaderli B, Avci B,et al. Pars plana vitrectomy and removal
of the internal limiting membrane in the treatment of chronic macular
oedema. Graefes Arch Clin Exp Ophthalmol 2004 ;242 (10) :845-852

69 Barber AJ, Lieth E, Khin SA, et al . Neural apoptosis in the retina
during experimental and human diabetes: early onset and effect of
insulin. J Clin Invest1998 ;102 (4) .783-791

70 Stem MS, Gardner TW. Neurodegeneration in the pathogenesis of
diabetic retinopathy : molecular mechanisms and therapeutic implications.
Curr Med Chem 2013;20(26) :3241-3250

71 Tink JT,Barnstable CJ, Gardner TW. Visual Disfunction in Diabetes.
New York, NY, USA: Springer 2012.69-105

72 Biallosterski C, Van Velthoven MEJ, Michels RPJ, et al . Decreased
optical coherence tomography — measured pericentral retinal thickness in
patients with diabetes mellitus type 1 with minimal diabetic retinopathy.
Br J Ophthalmol 2007 ;91(9) :1135-1138

73 Van Dijk HW, Verbraak FD, Kok PHB, et al. Decreased retinal
ganglion cell layer thickness in patients with type 1 diabetes. [Invest
Ophthalmol Vis Sct 2010;51(7) :3660-3665

74 Van Dijk HW, Kok PHB, Garvin M, et al. Selective loss of inner
retinal layer thickness in type 1 diabetic patients with minimal diabetic
retinopathy. Inwest Ophthalmol Vis Sci 2009 ;50(7) :3404-3409

75 Byeon SH,Chu YK, Lee H, et al. Foveal ganglion cell layer damage
in ischemic diabetic maculopathy: correlation of optical coherence
tomographic and anatomic changes. Ophthalmology 2009; 116
(10) :1949-1959

76 Maheshwary AS, Oster SF, Yuson RM, et al. The association
between percent disruption of the photoreceptor Inner Segment — Outer
Segment Junction and visual acuity in diabetic macular edema. Am J

Ophthalmol 2010;150(1) :63-67

629



