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Abstract

* As magnetic resonance imaging ( MRI) technology has
the features of non-invasive, clear imaging, and high
resolution to soft tissue, it has been used to both the
clinic applications and basic researches of ophthalmic
diseases. The most important applications of MRI in
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ophthalmology are orbital and ocular tumor diseases. In
recent years, MRI has been gradually applied to clinical
and scientific research of visual impairment. The
purpose of this paper is to introduce the applications of
MRI in the field of ametropia, cataract, glaucoma,
amblyopia, optic nerve diseases, choroidal disease,
retinopathy, and so on.

e KEYWORDS: magnetic resonance imaging; eye
disease; scientific research

Citation ; Zhang XY, Bi AL, Chen R, et al. Roles of magnetic
resonance imaging techniques in the study of eye disease. Guoji

Yanke Zazhi(Int Eye Sci) 2018;18(8) :1416-1419

HmE

Bl 45 B 255 AR A 1R R R RE LR 1% (MRID) B AR B
TeA) G BT X R 2L = o B A R SR TS
SRR SR OGS PR i 58 G . MRI ZE IR B}
e F2 BN FHAE MR HE | R Jieb I8 525 | Jfc 42k, MR A, 328 37 7
FHF RS0 B R S B 0F o v . F 1 35 524 MRI
FEJECAIE N R T OGAR 5500 A0 pH 28 | JDk 28 HES g |
T 5 A 252 HIR g S R LR A4 ek Hp fy 17 FH

KR GRS 5 IR s IR B 5T

DOI:10.3980/j. issn. 1672-5123.2018.8. 13

SR ok T, e BRIEE, 5. MRT B AR AE IR I R K Rk
BFFEH AR, FE PRI} 2475 2018 518(8) :1416-1419

03l5F

P AR SE 154930 DR A B3O8 e 1, 4008 458 403 9 B R
SRR 5 AN IE A O, 3228 PR i DB AN 1E AR A 21 &%
AYFIE ; LAN | BEE AR AE 70 % DL B B9, (o s
1) 22 995 25 o5 AL B A5 403 B R 1) 38 A6 5 5 e [mD sF, 4 4 2205
AR MR 5 TE A v A7 18 DL o o 98 5 AN R 200
Fe 4 R B (MRT) PR k4 28 BLAS AR 4 14
1% Ihee, HREZ 7 0 2 B A M AT TG AR
AR TFHH 2 B2 W, R e MRI 32 811z F 21 F R IR
W BT TTROEAL S BL2E g
1 MRI # AR 7EAR% 12 W B Bz A
1.1 MRI EARERHERFEANEISH PONA b
PRI T BEAE & A L B b e T R OBE vE B, 22 5]
AL AR % A AR AL, I SR AR BE B K T A i R ek
’;’:‘O i 4% ﬁﬁfi;j\:ﬂ?z ( proton nuclear magnetic resonance,
TH-NMR) 5 AR 2 JC 41 i 46 00 2F 9 1A P4 K 43 25 1
FEITIEZ— 0T LI Rt 1 P B AT A AR
HiiFAS . Mori'” FH TH-NMR ¢ A GhH bR I P 1 Bk
RERIEATIR SR, 45 3 e K B PN e S B B B ( B B s



Int Eye Sci, Vol.18, No.8 Aug. 2018
Tel.029-82245172

http . //ies. ijo. cn
85263940 Email.1JO. 2000 @163. com

RUEE A ZURE S 055 2d) SR A 8] (T1 T2 f8) 2B, &
ARAA B S5 A v i 2 DX TR0, i S8R AL R T 2 212 i ek
A, AR BARE o LB AT WL B A R AR R S R AR
PE TR MR W E H N B &2 TH-NMR FEAR AR &R
LA R R RO P 1 R AR R 02 W A ) T
R R WIS WTRAYT , T4 = B3 R R 2B A i
() ISP 3 AR AR AT M DU N SR oW PR M 1 o B 24 400 1)
JrR

1.2 MRI AR ERMEMHBELRTISEPNEZA s
PERL I 28055 78 0 T b B AR N ) B i 1) 5 38k Ji PR 22
— L7000 %G A Ol I R I R R 28 G A8 (anterior
ischemic optic neuropathy, AION) 5 TG IR A 22905
7% (posterior ischemic optic neuropathy, PION) ™" [X PION
AR, AR 5 4712 W, IRt 7 I A ] 224 41
MRI HARTE ATON 121 b 0 T, ARJRET SR i 42K
SEAR S 1 3R A% ( blood oxygenation level dependent,
BOLD) BEARKARZE AION B Kt % J2 i A8 4k, B9 &
B, ATON F8 5 R BUON AR Bz J2= T i 161 1 S i, HL A
g G i b WA N N T A A N S R A DS I s
5IEE ARG R 2 2 R A M 345A ¢, 2 & B
PRI AP A 9 20 Dy T2 5 B 536 e B ATON 3 25 1) K il
PR 25 B S5 BT DX T BTG DX B AT A A A PR
B TR — A B A L Ut A i R A A b ml A
BOLD AR £ K B2 )= 922 AL 175 L, X ATON i
HHAT RN, N R SR YT SR BRI

1.3 MRI BRAREFRRSE RN A  FOCMREHE M E
LG RARFAE A A0 7L Sk 25 455 0 it 28 32 400 A0 00 T e 212
A A b 22 32 R T G IR BB Y I R FRAE 22—,
MRIT A G AL 2896 748 1 A7 %07 6 AE 52 MRI $¢
RS RS 41k 14 4 o 2 A R R K R
44 ( diffusion tensor imaging, DTI) J2& IT 4F 3 #r 2 1y —
MRI SAREE AR, & 0] LU i K 5 7 19 45 ] SR IR R 4
LIRS ANEE A . ZEARA WA EE S, 0S89
HR (mean diffusivity, MD) F13%5 43 45 1) 5 P4 ( fractional
anisotropy, FA) ,MD JZBL T /K5 F WY BRE B, FA Sk
TR TP EO ™Y ORI R A A R
rhos i e B U MZEA GG, BB L 45
HRIK SR A S 3R B R oK A3 4T HO8E 7 i), B
MD Fhiss FA BEAE . Son 451k Ot HR e 10 £ HE
T DTI 40 K 3, BE AN 200 FA T R MD T 2%
AN Mastropasqua %67 BF 53 & B L3 O IR B
M AEAE LRI, RV U AR 5 S S 34 FA TR %
MD T, i AR & B FA  MD {H -5 555 14 )™ 5 7 A G
X4 FA 50905 7™ 52 B 5 ARG MD HI R Z) o
PRI 2ok DT A3 G HR B AT 4 AR IR 2 i 22
A5 BP9 1 HEAT IE 6 b AL A Bz W BB TT,
Wl /D I AT R R AE

2 MRI H# R ERFIG TR A

2.1 MRIRARERRRIATRB/POER  FHRIGIT
MR B 7B AU TR A (B R T 2 28) A7 i 2,
T b B A AT | SRR A A 28 TT Y AT SR T D Ay A B
ZAL B I, 7| S R A ) S o MIRT A AR AT U b 08
B R I G (A9 BRARAS , A ISR < BT 22 B A2 R M i

MURE e 2 45 20 BOns , HBE 22 M bE 3R BT e 0] 38 AR R
5812 Zheng 5 W R BLEL R BAE B R #R /T (LR3) 1)
T G () T BRI 2% 122 0 2% 22 5 L e D) RE R AR D)
REAME RGN, LAl Zhang 2615 (B 55 38 & BLAE & B
HIEHIC(GB3T G/ H M R G K ) 5 R ASfF X
(Ki8 GZ e RGETCK ) Al s e [m] A g DX ——Hk -
B2 R ARALLI 2 (B0 1 L AHJE PR CHE BT R AR
S AR SR Ty 1) A B R IR PR L R R
Ki8 LI 1 — 28 At 1 figi X, 3 28 35037 ] 45 48 2 & IX
SRAAS TR S e T P T RE B 2200 AR
IR RAETRTT IR 13 AR b AN 2 faT S b A 45— e 1Yy
DX, 71 A2 38 9 ) K G P Ty i 1) 286 o S iy 0 R
FH MIRT O EL 0 3 L5 41 R 78 36 I 77 IR A A i Fr) 980 175
O, IR REZIRY T IR A LR AL T B EA 5 9]

2.2 MRI ERETFHRBRLETRARPOEA FHALE—
PR WL L IR, He AR R 20 1% ~3% . MRI
Ty 55400 MR R A0 0 TR B A b R AT R
1ML 48 7K S A 5P T RE P % 35 4R 1% ( blood oxygen level
dependent — functional magnetic resonance imaging, BOLD —
fMRI) FEARMEL 6 ~ 15 2 i 62 22 M 55 00 )L 28 7 1R 1 1Y)
JE KT TE IS KB E A 2T s 1 0L . MRI (R 5 @R
TEAR VAT YEHF IE BT 594 IR ) Brodmannl7 [X.( ZUIRIX) |
Brodmann18 X ( £05% [X) . Brodmannl9 [X ( £ J& X)) i
T /N TR AR JEAT IR A9 JE LB RS S5 AR Y
R DT S G, AR AT N T AEER . Gupta
SRR ITARUESE T R gE 5L B AT & B R O 55 T IR A
ISP RRPESS AL, 16 7 J5 IR T B RN A B 2 O v
FELBA ., W) 38 WS¢ BN YT I B350 K To i 80 v
FEILIE AN, IZ B4 ) B S5 IR AT LATE AL, IOk B2 J2 1 3
REAR 3 7 HE A 5, IRY 7 1S ik DX Y R A9 22 16
MRI T 3PAG 55 90 A9 16 97 BOR S A 1 S8 2000 5 e 1Y

2N

2.3 MRI L RZERFI IE R TT IR RI R A LI B
i 1958 (retinoblastoma, RB ) 42 2 &J JL 5 H UL 9 R P4 2 e
fipd, i JLAFE T 3h Bk % 7 4k 57 (intra - arterial
chemotherapy, TAC) FJ DL JG A 1 Al ik 958 105 4 R 9 i %
Rk N Zm) 2 AT RB WG, EARDA R
FElR MRT HARTEVEA, TAC if97 RB ZCR A AAE O 1Y
YEF . Chen % 5@ i Il BUHE AT X I IR I 60 6] RB &R
FE TAC YR Y7 1T J5 (9 MRI FR1E, BF58 K . £ 1AC IRYT
J& , IREONA B A% ( diffusion weighted imaging, DWI) 1
7 AT T P AT 10 T iR A P A2 /1N, RB SR SR g 2
AU AER P 2R 28 55, ARG LU A FH TR RS A A
25 BRI J5 5% A% 9 b A3 1 R0 G 6 R 2, DWIT X
MR RESR UL T 2 915 8 . MRI FARJE —Fhal 58 1l
VAR TAC BT 5 I s A ki 1 | W0 v 28722 Ak, | Bl
1 RB FR R & EUR BRI PR 7715

3 MRI £ AR 7R FHE X 3h ¥ 4= BURA 55 FR Y B2 A

3.1 MRIEAREXBRMHERTEBANEA £50
AR 2P it o8 BB T 24 sh W ab s, il A 220 SR s
HEATIREE Y L TR B R BRAE T (1) XE LA 725 14 3
Pt A R AT LSS 5 (2) SERTCIE KT B U JE B
MBS [ — 3 49 3405 T i A 400 B 3 A A

1417



EfRIERIEE 2018F8H F18E FsH
E815:029-82245172 85263940

http://ies. ijo. cn
EBBF{57%5:1J0.2000@163. com

HI T Min®* ] 4400 Do J5E s 22 1 240 L 7 A B 3 o R 5
S0 PR AL 3 BRI B 2 SRR TERE LIRS AR F i M 5
/LIS I 4 484 5 % 3 R L 1% ( manganese — enhanced
magnetic resonance imaging, MEMRI) 4% R E4% fif e T IR B
il & AT RATCARN | b0 5 T A S0 1 A0 b 28 R K i 45
FFTRERY

Ryu 25 DB B0 i 5 0 (35 Gy) TE 58 Fischer K
B P o B 22 7 R R Al 2 A8 K R B A3 ol R
SRR ZH RN A B ARO0E BRAH ) BRI 2H R BRI S 6mo S5, 43 BIIE
V2L R B P 3 308 K Js P 3 3 MIinCL, 95 W ( 345 5 PR A 28 1
) ,24h JE HEAT MR FOAR T, R IR 09 0F B 240 K B
MRI UG R T — 4% 58 88 1 (0 R 38 98 i AL A 2 90 (k2
FI AR BE , 22058 SC) 5 78 BRI 2H K B A A7 78 W3 b i 400
A SR 4 MRT FR SR Z 5, 617
L LSRG A ST FRSR S 7 A7 70 It B 8 R i S 45 0 1) 15
B, HAHZ 2058 BES 140 X 5 MR F9 48 Mn®™ T L7
R HAT AR BT S HEDS  3 3 1R 5 ) 45 R0 e 2
S BN 5 BB 05 T BHLAS M 19 £% i, MEMRI
BORH 2% i B ) L I b 2 s P 200 728 28 B )
ABALBAZFROLAME SRS £5 1, MEMRIT H AR AR AL AT
FH T W05 A 2l 2 W0 ot 22 400 3 0 e D0 7, SR 4R AL T —
PR 2 T 1R 2l W A0 o i 25 58 B% ) g o6 B PR Y A
754?£E35,37] R
3.2 MRI B AREXRRKERFEMERBFNEA #
LR Bl 245 X H 3% 5% ( dynamic contrast — enhanced MRI,
DCE-MRI) J2&—Fhilfi B # I #9 MRT $R Y & A2t
RN . T A DCE-MRI # A RE 7 L]k
7N MR A Bk 4 B B B I 4 ( choroidal
neovascularization, CNV) I 08 , LA K 2 T W i 24 4 %o¢
CNV K BB AR B i 48 AR A 36 97 OR . Kim 487 %
JEET 14 FURRUIAIR , i #5 A I CNV B8 14 1
KEBEYL ST A LI A FIXTRRAE , SC04H (n=T7) B K H$T
A A ) 25 W Ak B, — L AR 3] 14d; X IRZH (n=7) H
10% FRHTEHER] [ 10% Jo/K 2 B 80% A B K TR A4 T
PR ALEE . FORHIS #EAT DCE-MRI A4 3F 115325 £C
BHFESE(K™ 0V, Vp) H™ . BFRai R R, 14 H
BRI IR CNV KBS 1B H R B e 258 ) 2
ZH(K™ V) B8 ETHE (P<0.05) ; R4 (Primis Ak
ISP B 25408 ) 2 S H (K™ V,) BT XS
FRLHY ) BlsE st DCE-MRI H 5 2119 251080 )1 2425
MRS CNV 92/ BEIEMISE . i T 5E Fikgs
AT AR X b 3R W 2H R B A T IS 1 5, R SR g 4]
FAEEXT B AL CNV /0 UEB] T DCE-MRI 7l 4k Jy
CNV (1 —FhICQIMEA YR 54, DT AT HT T W 00 4 % AR
Sk BEPEAE M (AMD) HIL A 2E BT IR T RO
B.3MRIFEAREX MRUEMEEETHERHARTHRHN
R WM ARV (retinitis pigmentosa, RP) J&—Fh
AL PR R JEE S A5 DR I Bl 2R L O B A UK
BE i A (blood flow , BF ) S A6 6 125 1) — o 2
BB IE R WAEBSAT B SR & LR
B R, [FIR A 517 2 il 28 2 0 R I JR 0 228 A
S Muir ZE R RFST RP /I BRI R 99 | bk 465 8 43 2
LG S0 AR 100 A0 T8 B e ) J2 R T 8 e v 400 )

1418

FRABPERY od /N BUAE N SEBRREAL SRR AE
1= 7 PR MR EOR AL IR B 2% A BEF DL vd /)N
B PE AL P 58 1A [+ B -5 A DE PR ) L LA L A4
POJEEJEE B2, 5 7 RP /N R 9 L 35 & ( RBE) 93
> ARk 46 J5E It 3 i ( ChBF ) Fifl B[R] 1) 98 B8 K & AR AF
R0 B SR R HEAT & 30 MRT SEAR H RP /N B R
RV 3 A ik, I 40 3 e A 2 A T e S T A2 /N B )
71N BRURH L 00 19X T2 3 A i O 0 L R aE
FRI 5T 7 R AR RCS KEUP i fe e LR B4,
i RIS AT A%, 78 AT P B 1 vd /N B RCS
DR B A Ik 24 M5SR4 07 B 2R 58 A AN [ Y ) IR
PR ) IR 9 18 26 B MRT 2R 0] i W 28 00 19X g
A rh BF FIAI R0 15 J5E B2 14 A2 Ak, Aok MRI AT T R0 A
TR 1) R A0 I B 1) R 9 7 I AR A TV R
4 RE

MRI iR BA AT HE 24 o) 207100 2 M
AR LGRS R i PR AR A W S S it 1 55 2 Y
Sl IR 0 O G A 2
WTHRABR G L PPN 25 ) IR T ORISR SRR T T &
F18 i 2 B (AL DD A SR AR . AR A A R B B 3% TR
BHETAEN RS Ty, B8 58 4 1Y B W6 3% MR F ARG Tz 1
FRNRTRISTT MRBA I A KRBT
B2 30k
1 Bunce C, Xing W, Wormald R. Causes of blind and partial sight
certifications in England and Wales: April 2007 — March 2008. Eye
(Lond)2010;24(11) :1692-1699
2 Yi WG, Andrew D, Mcghee C, et al. Clinical and demographic
associations with optic nerve hypoplasia in New Zealand. Br J
Ophthalmol 2014 ;98 (10) :1364-1367
3 Leasher JL,Lansingh V,Flaxman SR, et al. Prevalence and causes of
vision loss in Latin America and the Caribbean: 1990 —2010. Am J
Reprod Immunol 2014 ;98(5) :619
4 Schellini SA, Carvalho GM, Rendeiro FS, et al. Prevalence of
diabetes and diabetic retinopathy in a Brazilian population. Ophthalmic
Epidemiol 2014 ;21(1) :33-38
5 5RAT e, JIBOCIH. TR PR R 1 Sk Bk A . R AR AR R 2011524
(1):113
6 Bolcaen J, Descamps B, Boterberg T, et al. PET and MRI Guided
Irradiation of a Glioblastoma Rat Model Using a Micro—irradiator. J Vis
Exp 2017;(130)
7 Mori K. Magnetic resonance imaging study on rat sugar cataract.
Nippon Ganka Gakkai Zasshi 1993; 97(10) :1157-1164
8 AT, AT WG, S5, PR HE LR A ASO0) D Bl W PR 14
F1 A BBl TR P ) B AR AT 5. DU IR 2 22 I PR 24 R 1990521 (2)
128-130
9 Cauquil C,Souillard—Scemama R, Labetoulle M, et al. Diffusion MRI
and tensor tractography in ischemic optic neuropathy. Acta Neurol Belg
20125 112(2) :209-211
10 Sheremet NL, Smirnova TB, Ronzina IA, et al. Analysis of
structure, causes, and risk factors of ischemic optic neuro—pathy. Vestn
Ofialmol 2017 ;133(6) :50-58
11 ARGRET. DTI AT IMRT £ i s e i 1 DR 2205 22 v ) 12 FH B R
MK 2010
12 ZE3, 25 KR, 22 0 W, 45 B BL 7 DG IR A8 3% 24h TR A2 AL K1
e, EPRARRIA4AE 2018518(5) :915-918
13 S U PR A A A LT L IR AR 28 DT R Bold—MRT 1z H].
KRN A 2011



Int Eye Sci, Vol.18, No.8 Aug. 2018 http.//ies. ijo. cn
Tel:029-82245172 85263940  Email :1JO. 2000 @163. com

14 Xu ZF, Sun JS, Zhang XH, et al. Microstructural visual pathway
abnormalities in patients with primary glaucoma: 3 T diffusion kurtosis
imaging study. Clin Radiol 2018 ;73(6) :591

15 2550 5. MR 9 B5K ) UG 3 B HCAE i Job s o A F 5 3k e v
el PR 5 2% AR 27K 2003 5 14(4) :281-283

16 Naskar R, Wissing M, Thanos S. Detection of early neuron
degeneration and accompanying microglial responses in the retina of a
rat model of glaucoma. Invest Ophthalmol Vis Sci 2002 ; 43(9) :2962
17 Band LR, Hall CL, Richardson G, et al. Intracellular flow in optic
nerve axons: a mechanism for cell death in glaucoma. Invest Ophthalmol
Vis Sci 2009 ; 50(8) :3750-3758

18 Son JL, Soto I, Oglesby E, et al. Glaucomatous optic nerve injury
involves early astrocyte reactivity and late oligodendrocyte loss. Glia
2010;58(7) :780-789

19 Z8d B0, (IRESE, 45 R A PR TT £ AL O IR A & WL B
FCK A AR E T, FhARER 2475 2017397 (5) :347-352

20 Mastropasqua R, Agnifili L, Mattei PA, et al. Advanced
Morphological and Functional Magnetic Resonance Techniques in
Glaucoma. Biomed Res Int 2015;2015(1) :1-7

21 X, BEE, AR AR BRI RO L 2 1 % 2 e
IHRWISE. T E R PR G55 52 2% 201159(2) :97-100

22 Zheng Y, Wang Y, Lan Y, et al. Imaging of brain function based on
the analysis of functional connectivity—imaging analysis of brain function
by FMRI after acupuncture at It3 in healthy individuals. Afr J Tradit
Complement Altern Med 2016;13(6) :90

23 Zhang Y, Liang J, Qin W, et al. Comparison of visual cortical
activations induced by electro — acupuncture at vision and nonvision —
related acupoints. Neurosci Lett 2009 ;458 (1) :6-10

24 Zhang WT, Jin Z,Luo F,et al. Evidence from brain imaging with
fMRI supporting functional specificity of acupoints in humans. Neurosct
Lett 2004 ;354 (1) :50-53

25 Qin W, Tian J, Bai L, et al. FMRI connectivity analysis of
acupuncture effects on an amygdala—associated brain network. Mol Pain
2008;4(1) .55

26 Zhang Y,Qin W, Liu P, et al. An fMRI study of acupuncture using
independent component analysis. Neurosci Lett 2009 ;449(1) :6-9

27 W E 4l AEH] A5 LE DS 2 M LY IMRT BFY. Iim IR
%25 2006;25(11) :1055-1058

28 Gupta S, Kumaran SS, Saxena R, et al. BOLD fMRI and DTI in
strabismic amblyopes following occlusion therapy. Int Ophthalmol 2016 ;
36(4) :557-568

29 Chen S, Ji X, Liu M, et al. The value of MRI in evaluating the
efficacy and complications with the treatment of intra — arterial
chemotherapy for retinoblastoma.  Oncotarget 2017; 8 ( 24 ).
38413-38425

30 ARG, FH L 19 5 W I AR AR AN AL 2 B . RE BE ALK
%2013

31 Fanea L, Fagan AJ. Review: magnetic resonance imaging techniques
in ophthalmology. Mol Vis 2012 ;18 :2538-2560

32 EEF. G TR AL IR AT 2R B U I SR Y. T LR
BRI 2009

33 Pautler RG, Silva AC, Koretsky AP, et al. In vivo neuronal tract
tracing using manganese—enhanced magnetic resonance imaging. Magn
Reson Med 1998 ;40(5) :740-748

34 AR, BEAS, HAEAE, 4. CNTF FI Ad—BDNF X 0Lt 29 i f

PRI RS 25 9 20 B A7 3% 0 3% e B R ) 2 A 200858 (6)

1130-1132

35 Ryu S, Brown SL, Kolozsvary A, et al. Noninvasive detection of
radiation — induced optic neuropathy by manganese — enhanced MRI.

Radiat Res 2002 ; 157(5) :500-505

36 Chan KC, Fu QL, So KF, et al. Evaluation of the visual system in a
rat model of chronic glaucoma using manganese — enhanced magnetic
resonance imaging. Conf Proc IEEE Eng Med Biol Soc 2007 ;2007 .

67-70

37 Yao X, Chaganti S, Nabar KP, et al. Structural — Functional
Relationships Between Eye Orbital Imaging Biomarkers and Clinical
Visual Assessments. Proc Spie Int Soc Opt Eng 2017 :10133

38 Li DJ, Yang WL, Wang ZY, et al. Comparative analysis on the
significances of contrast — enhanced ultrasound and dynamic contrast —
enhanced magnetic resonance imaging in uveal melanoma diagnosis.

Zhonghua Yan Ke Za Zhi 2018 ; 54(3) :194-198

39 Kim JH, Im GH, Yoon J, et al. Dynamic contrast—enhanced MRI
for assessing therapeutic response of choroidal neovascularization in a rat
model. Invest Ophthalmol Vis Sci 2012353 (12) :7693-7700

40 Tofts PS, Brix G, Buckley DL, et al. Estimating kinetic parameters
from dynamic contrast—enhanced T (1) —weighted MRI of a diffusable
tracer; standardized quantities and symbols. J Magn Reson Imaging
2015; 10(3) :223-232

41 Kim IT, Park HY, Choi JS, et al. Anti—angiogenic effect of KR—
31831 on corneal and choroidal neovascularization in rat models. Invest
Ophthalmol Vis Sci 2012;53(6) :3111-3119

42 Yang J, Kim JH, Im GH, et al. Evaluation of Antiangiogenic Effects
of a New Synthetic Candidate Drug KR-31831 on Xenografted Ovarian
Carcinoma Using Dynamic Contrast Enhanced MRI. Korean J Radiol
2011;12(5)602-610

43 E¥%, B, XA, ARA -SRI OGS B R B 48 i
BEMAE TR EFRIRERRE 2013513 (11) :2179-2181

44 Haddad WM, Coscas G, Soubrane G. Eligibility for treatment and
angiographic features at the early stage of exudative age related macular
degeneration. Br J Ophthalmol 2002 ; 86(6) :663-669

45 Mrejen S, Audo I, Bonnel S, et al. Retinitis Pigmentosa and Other
Dystrophies. Dev Ophthalmol 2017 ;58 :191-201

46 THIGE, RAET. PRGN AT Ik R R TS LR, [ R
IR 2011511(4) :633-636

47 Li G, De LGB, Shih YY, et al. Layer—specific blood—flow MRI of
retinitis pigmentosa in RCS rats. Exp Eye Res 2012;101(4) :90-96

48 Muir ER, De LGB, Duong TQ. Blood flow and anatomical MRI in a
mouse model of retinitis pigmentosa. Magn Reson Med 2013 ;69 (1) .
221-228

49 Li Y, Cheng H, Shen Q, et al. Blood flow magnetic resonance
imaging of retinal degeneration. [Invest Ophthalmol Vis Sci 2009 ; 50
(4):1824

50 XL, IV, XUNEE 5. BUSOG AR T W72 33 7 IR
o i, 2 1 g L R BRI 2% 20105 10(4) :677-679

51 Aleman TS, Cideciyan AV, Sumaroka A, et al. Retinal laminar
architecture in human retinitis pigmentosa caused by Rhodopsin gene
mutations. [nvest Ophthalmol Vis Sci 2008 ;49 (4) :1580-1590

52 Muir ER, Garza BDL, Duong TQ. Blood flow and anatomical MRI in
a mouse model of retinitis pigmentosa. Magn Reson Med 2013;69(1) .
221-228

1419



