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A Study on Blood-Retinal Barrier in Myopia
—Analysis Employing Vitreous Flurophotometry and Computer Simulation—

Akitoshi YOSHIDA and Akio HOSAKA
Department of Ophthalmology, Asahikawa Medical College.

Vitreous fluorophotometry was performed on 165 eyes of 93 cases with various degrees of myopia ranging 10—39
years old in age. The concentration of protein-unbound fluorescein in the plasma was simultaneously measured in
addition to the measurement of optical elements in various intraocular regions of each case using ultrasound (A-mode).
Whereupon, simulation based on these results was carried out using a myopic eye computer model developed at this
time. As a result, the following conclusions were reached focussing on the study of inward permeability (Pin) of the
blood-retinal barrier (BRB) and the diffusion coefficient in the posterior vitreous (D-P).

1) Consequent of the study on the correlation between the diopter and each optical element, the only significant
correlation was found between the diopter & the length of vitreous cavity (r=—0.842, p<0.001). According to these
results, the most important anatomical change accompanying the progression of myopia was the extension of the latter
part of the eyeball appearing in the elongation of the vitreous cavity which namely assumed an egg shape.

2) Significant negative correlations between the diopter & Pin and the diopter & D-P were evidenced (r=—0.47,
p<0.001 and r=-0.37, p<0.001). It was surmised from these results that as the degree of myapia increased, the func-
tional disorder of the BRB and liquefaction of the posterior vitreous gel progressed,

3) From the comparative study on the group with slight myopia (-0.5D~-3.0D, 36 eyes) and the group with
emmetropia (+0.5D~-0.25D, 25 eyes) a considerable increase in the length of the vitreous cavity and Pin was found
(p=0.007 and p=0.027) in the former whereas no significant difference was observed in D-P (p>0.05). Therefore, it
suggested that the functional disorder of BRB in myopia preceded in which liquefaction of the posterior vitreous gave
rise to the disorder of BRB.

4) In the results attained from another comparative study on the group with slight myopia (30 eyes) and the
emmetropia group (24 eyes), where there was no difference in relation to the length of vitreous cavity, the Pin of the
slight myopia group showed a notably higher value than that of the emmetropia group (p=0.013). Based on this, it was
conjectured that the functional disorder of BRB in the myopia group had already begun prior to indicating anatomical
changes such as elongation of the vitreous cavity.

I & HETOMIREEOEREE LI L, KB L4
MR TOREFREEIREEO BREESMESE L T
EE, TR Renc#nofiEicsh b, &bt BT ERENLLE, —3F, =7, BREBENTE
BEAROMMIER TR T2, LaL, BRI D BIRR TR T oBREEEWTLC, MHEREL
BERE RS FEORCERTH Y ih, 2D B IRMERR 0 M D3 AE T B TREME 2R L7,
BESHE DA MBIIEA L LT BRI ER TR, ST BRI s U B IR O R R, REEARSY
WEDPIE AR DL S &, Glovannini 9L, @EER FIBFZE D B b HEM S Ty B0,
BRIGRAG © 078-11 RENITHFEME 4 —5— 3 —11 ABIERJCEREeas &E B
Reprint requests to: Akitoshi Yoshida, M.D. Dept. of Ophthalmol., Asahikawa Medical College
4-5-3-11 Nishikagura, Asahikawa 078-11, Japan

il




106—(528)

FoTL&EIR e, XS E RO o
T Vitreous Fluorophotometry (LAF VFP) #/i7T L,
51z Computer Simulation #1C k5 T 21T - 72,
FoERE, FTROFEY blood-retinal barrier (LT
BRB) O#HEm WD TH b Lico THET

o

.

I REHE

1. M@

XEL1984F 1 AMBREELR ¥ o,
BEARELZZ Lo BEO Y bt Ao R, £
HHREYEDLVISALCGIETS 5. A THREL
ek b, EEACETS BRB B U T4 v
DOMBELTAEE L D MhE D, T2 TERHPTE, I
Wiz kBB BAT A0, B0 HI9FED
M RE LA, ¥ od e i X b, VFP
O EIE Y 5 2 5 5e4 B O o B T 2
LT NTHELLERA LI, 26, 1.0D ##x
AT BB Lie, FLCBITE « S o5 2R
AT,

2. Bk

F2APRTCHTLCRERA YRS, vz
Gy A=F—(F7av RM-3ick b RIFELAE
e, BEROWEER D ZIE L, iz, 0.5% F e
HIFE0SRER7 ==L 7Y vORAHI(I FY v
P®#% 5 Fts i 2 BARL, REOSBREL D405
Big, vI3 & rA—g =k hEITEXIIEL, #
BEUCBERDBOEE L, Cofckbic8H
AORRATIE 2 & - C, WIS AT 5 BREE & LA,
ks, TNTOEFATLEBXL.DLATHY, ER
DOREBLBINEICINE L ieh 5 7,

sz, WIREGH A BB E#HEE &, El Bayadi-
Kajiura lens'®? F2 UF Goldmann =[S & B\ 7o if &
BELETLLE, 0T, 22—y, 7L TR
#4200, DBR(» / £ bV » 7 @) # VTR
B#EONELR KT L, & & TEFEHENL Coleman' D
S - Tk b, TivhbilERER O TR
O REICEE L Ti21532m/sec &, KibfEEO RIE T
1641m/sec #H Lz, fods, RO o BEEE12.5
MHz & L7z, Ebic, iR TFEIET VFP %
MafT L7,

3. Vitreous Fluorophotometry (VFP)

VFP #fic iy, 4 OBl F L % H§ E 7z fluoro-
photometer' % fl L 7=, fluorescein-Na DL

HEESEE 90% 38

#®1 o RITEE - FHFIRR

~—~ FME | 1110 | 20~20 | 30~39 ' ﬁ
JEATEECD )
+0.5~—0.25 5 9 11 25
-0.5~—3.0 11 13 12 36
=R e 528 13 11 11 35
—hiG—T105 12 21 9 42
—0.8LE 7 9 11 27
HiE 48 63 54 165
*2 tEHE
L R (AR, AEaT),
2. [BEHE CGUREIGE.
3. T (=M, El Bayadi-Kajiura v v X)),
4, BIFEZENE (z—n~=v F7442 25+ 1200, DBR),
5. Vitreous Fluorophotometry (HEJI1EE 7340,

{1 (kg) H7-bTmg & L, ZEELFoBTEiiky
FETEBR60 I BT L e, %7c, #REH104 L6541,
s U A A (MPS-1, Amicon, Co.)
# BT i3 o protein-unbound fluorescein (LLF
PUF) #MFE L,

AT TH G VFP L To X S5 it Ly
DTHS, ¥, AIEHEFEEEL LT, KaFhrs
h 2.5mm % %5.5mm #25 ¥ ©0.5mm Wi 7 8%,
S HIEEBNTEEE L CRERE X 93.0mm 25
6.0mm # T, 0.5mm BFRCRIE Lz 7 Sx8A L
Zhbi, TNTRHOEAMELMEL TS,

4, Computer Simulation %(Z & % fZ#HT

VEP I {f % 0° PUF {4 & BRB #fE o f#7 % 8
B4 LT, FEE® simulation model #[AF L7, B
LIz OB RRT, S hidkciis Lo ERR
D model & X HhiIcHER X b0 T, BHRAEAED
SELTV5, T3, WEFHO model 12K AEHREE
% BERRFE S Lie, —aRBTl, Zo#ar
&b i o TIRERBEAERAEITICE D - THEL, BE
DFREZT 29, TihbbrofRL L THTHE
EOREATTC EAHSh T 319, % = TREHE
RIS T S model DR S F-BERKFAKLL
T 5 2%, RERO IRER O I AR TSI 2 <
BRI & I L TR S o & B ER O
YE 2T, SR HRE L, ok, £OERE model™
LR, B, B s L EEEEE A 2mm L, ¥
7o JE & 1mm 12 # 4#1 L 7= compartment % model
RERCESE & LA,



EF614G 3 A10H

BLOOD-AQUEOUS |
BARRIER |

SEHHR I 351 5 Blood-Retinal Barrier o §F98 « 35 M i

107—(529)

E1 AR Simulation Model, 312408,

# model ©EEREHE, Fick o #—RAlicit- T
Y, RADLHFELERD, Thbb, BREE
ik, BRB IZ# L7 compartment (r=R) B U
FEEEH O compartment (r<R) T fluorescein {
B Cv (g/ml) &EhFh

i)r=R:

Cv R, 0=Cv R, t-2 0+ {(Pin * Cp(t)—
Pout « Cv(R, t—-2at)] * S(R) * At

FMR=A T}/ VR osovsnsassansessossy @
i FCRE
Cvirn. )=Cv(r t-a )+ (Mr+ar+Mr—ar)

TEZbRhD, o€, tERminD, R EE
DL HOERE (cm), RITEREES EE@HE
(em)%Fi>¥, 24 V i fE&# (ml), Cp ixiisho PUF
EE (g/mD'®, Pin, Pout (cm/min) ¢2% 7 h BRB
DA FEE M (inward permeability) B 044 5%
BEER¥ (outward permeability) #3i+. X 5,
MR—&r, MrtAri, BEEREEDCD cEETS
compartment [ % #¥h -+ % fluorescein & ( &) %%
L, kA chrbhs,
MRr-ar=(CvR-ar t-at)—Cv(R, t—a )]

*SR-4T) DR - at/ar. weereeees @
Mr+ar=[Cvirt+ar t-a0—Cvir, t—a )

'S(r)'D(r)-/_\t//_\.r .................. @
Me-ar=[Cvir-ar t—a0—Cv, t-at)]

*SG—an +DEAt/ar semreeeess ®

E&, S, D% hFh compartment DE@H (cm?*)

/MI'+.'}.|'

2 Simulation Model D Bh{EgeE, iz Arg
DEEREER L T DFHEE A B,

B O F M o Auorescein @ H5#E 4 (diffusion
coefficient ; cm?*/min) TH 5 (K 2 2D, 7, Dic
DUCTIRERIPES L BER L s TERL, Th
ZiDa, DpTH2ZTWE (F1ER). EXOH»L
@i, BEREEMcET 2 BiFEURThH B0, B
iz 2WTh, @ Fick o —ERIICRE > T3,
727 L, HIEE o parameter & LTI, blood-aqueous
barrier © AT E R FE A F, B OS5 SR A
Pout t5 2T\ 5%,

# model = X % simulation Tix, &F00%FHE, I
BERE s EF M D parameter ¥ K H D T EXEM &
LTwa, Ticdb, RETEH, BEHRTEETS
BIEE R OB RS T (RS2 RIME & & hocwH G % simula-
tion {E & 2 & FRAM il 2 sk b, # & B/ o % par-
ameter & #5E Lz, 7ods, time unit % 145 & L,
lf, HHARE T4 @ % compartment B 4 7 Wi 3 2



108—(530)

LTwad, ¥, fHE UG HITAC M-140H
v A7 4T, FORTRAN X AVTW 5,

FFETE, BB S5 BRB G o
#4T 57, Pin & D-p ofixEEL LTV-5, L&
OFE X bk Pin i, fluorescein #% BRB # Ik
A 2 RS T ERE~ER T A N A E R R e ED
L. BRB o K+ 5, %7 D-p L, Pin &3l
37 L fo AR T @ fluorescein DL EREL T, B
TP o b AR I ELTHERE L 50, ik,
AR AGETRTOFSHFEE T, BEREL
5% D b O X FEMCER EHE L,

T %

1. JRIFE « BITER

3 3 il A JRITEE & & E A EFEOEB R
woRt, BT S MBRERVEE & KGEE L0
Mo g S EEE R et (r=—0.035, p>
0.05F 0 r=0.023, p>0.05). —7, MITELEFHE
B s oI CER L A0EMY R =—
0.842, p<0.001).

2. BifEE Pin RU D-p

£flcisit s EFE L Pin oEYEHTS L (B
3), MEMCERELAOHEML# D (r=—-0.47, p<
0.001), FiJEPEL Dpollich(E4), b0l
LoXAHANAEELTACHMAYE DK r=—0.37,
p<0.001),

3. EBRESEMARICH (3 5 Pin, D-p, TR

% +0.5D A5 —0.25D, BT A —0.5D 2
H—3.0D L EFHL, OB DBRLIGEIZ2WT
Pin, D-p, WFEEEBELTHE L (R4), Pin
Tk, BEEEMAEREL vAECEVELZRLE
H(p=0.027), DplzPL T HEEEYADLh -1
(p>0.05), —7, ZOWHMTREFIFEICRT, B

ERAROMTHEBERAERNOThE Y ARICER

LT iz (p=0.007),
iz C oMEM oM T EEEOEEIC L 5B Rk
{foddiz, ERBEOMTEREOEY+2SD.ORE

£3RIFE & AT OB R

BFHE s HEEHE (r) K
Wi B3R EE —0.035 NS
& dh 15 5 0.023 NS
T e d —0.842 P <0.001

NS : Fisteeanic FEZEL (P >0.05).

AR£EE 0% 3%

Pin
(% 10'cm/min)

40.0

r=—0.47
(P <0.001)

32,0

24.0

16.0
80 |
M e
+05 —0.5 —3.25 —55 —8.0 -140  —180
Diopter
B3 JE4FEE & Pin O1EE,
D-p

(%10 *em!/min)

54.0

r=-=0.37
(P <0.001)

OIS G R

+05 —05 —3.25 =55 —8.0 —1ap  —180
Diopter

B4 JRITEE L D-p OFEL

RIEMKEEEL, ZOBERICASDERR24IEEE
EETABIR0E A M L, gzt L (F5).
RN T, WTFEREERO Dp Bl TR EEREY
b T i - 7o 3 (p>0.05), Pin T, BEELEHRBAE
AR D FECEWELF LA (p=0.013),

IV %

KAo0mBMY, FEHIRICKH2 BRE oY in
vivo TR moRMIC RN LABHERSHET



EFIG1ZE 3 A10A WA i1+ %5 Blood-Retinal Barrier o 58 « FH il 109—(531)
F4 FHREBELHEOLE (1),
in D-p i TR
(% 107%cm/min) (> 10~*cm*/min) {mm}
E #H O
(+0.5D~—0.25D> 6.57%2.39 10.2£5.2 16.1=0.8
n =25
(=0.5D~—-3.0D) 8.29+3.,82 11.7£7.9 16.8%x1.2
n =36 ¥
P =0.027 NS P =0.007
PR oL, NS #Fesmemisic L (P>0.05),
#5 LEHIBEEIROHLE (2),
Pin D-p TR
(% 107%cm/min) (x107*cm?®/min) (mm>
IE #® #
(%‘0.5D‘~‘2rD.25D) 6.63=2.41 9.7+4.6 16.2+0.8
n=24 i
TR
{(—0.5D~=3.0D) 8.76+£3.91 11.2+8.4 16.6=0.8
n =30 :
P =0.013 NS NS

PlEZmEHE LR, NS: #tFaicmgEEaL (P>005),

fow, FHICK T AT T, BRB DsE» FRMIC
WETSHVFP WS FHLWEER LD in vivo TD
ME %7 EEIZ L7z, Cunha-Vaz 5743, 19755 i {F[H
EOFEBRBOERAEZ K TY, VFP 2 TH
BT 5L BRBOWELHSMcBobhE LREL
fo, L, REE £ & F oK T BRB O EE 4 5
THFRLLTHCBhT 2, b, RERER:
WAL TH D w, ErOREEECSVTHRER
TERW, ChboIERELYRSERL T, 4
IR, SRR I E AR LY, RRBE L S AT
o PUF # WA EEOMER M L1219, 2610
NEREF 5, BRB 0P 7501 5 - W ik
TREC {8« W8BT3 7o @ simulation model %%
gl_’tm]'

SEOHERCTEAS L 51z, FHEBTRFoRE
BIET LT h, MRERATE IS ER sy hE 2
IRy, —HRERELEE, EROBECE L
THTFRERMBER LTHEYES2Y, Thbt, W
TEOZER &L BRB OREM AT S, -7
VEFP JISEE @ fHT 1218 2 b O s 89T b in 3
AYEMATAIRERD, Oz bR TIR, BE
EEMR MEMREEE L, EOS & CEN L BT
BE# F\ % simulation model % B1% L 7=,

simulation TR 7 Pin & BITEREFE & O

BlaRLL, Thbb, COBRLEEORERLD
- T BRB D EREE ETT 22 E2FRELTW
A, ¥R, Dp L EFEORIZ L, HELADHE
B aleniz, D-p ik, BEIE T 7 4 D Wb A [ B
TR L £ 2 bR 30 Lnb, - ORI, LT
SHEE THRE 2 h O 5 0 RIBO BT &« A 0
Lay, EROBEC LR THTATEZ L 2eTHEL
Tw3, LLE®Pin, Dp L RITEOBIFEYBET 5
&, AROBELHET L & bic BRB o EESE 0 4
b, BHMMHTFES L ORLAET T 2 LR
fHrrehs,

ZOMED T RAETTE 02 ENT 2 ACE
BT RIE 0o 23 A e, EEH L BEREEY, Pin,
D-p & L TS Ffelr-E o = S B L EeBet st Licks 2
(F4), ARECHFET 285 Pin ok, b
HEEEM T BRB DfiE L, WFEMEORER &\
5RO S THAH T LB L, EoT
lEols L b, wME T BRB o Erg o
h, TOBRTETETES VB T TB D &
WREEE R D,

Wiz, WHRARIC T 5 BRB o BERE S 4 o I
TERBET B HNT, ERMFLEEIRBECHTEER
CHBREYDDRVHRICOWGTHEF LEEER (&
5), BEMHERP T EIC BRB OB ERERED b



110—{532)

hiz, Ticbt, THEERCHBETEREEOEE L
B L2 TR 25, BRB o iEESE v 4T
it s TwBHZ LA EhS,
FAHRBCRT 2 REOWRTE, SEOH «DFER
T AHE A E v, Giovannini 591%, Rheo-
oculography CREAMMZ EERANREL, RWER
IR T o MAIREE O MRS 245/ L 1o, Rl
B9, FHRTOREZE ki ik Rk R o 18 B E 5
BIELTwA Z ERHERLA, ¥ =0, EOG %
BucsnG, ARETREOBEITERTLC
Wt 3 b B A D & LB E % 7 LIRS
CRENEETACERHM L, —, FEERF
BOWFEE & LT, EEY20# 0 autopsy MR AT L,
BT @R b IRiGE L EE e R LR o FEm %~
BbI bbb ELT5, Thbbihb
DAL, WIS TR T LIRS B o UE BRI o
ET A EEeE FEMECA LT ERETA S
ERRLTW5,

oT, SEOH L DERRUBEOWRELEST
B, B, TRECEEomilnG, MEEk L
Bl s T AMMBEARE STV Z LA
HElE s, &b, AERETE, @ ZE LT
RiEEE{CH G TRETHYC L 2EL D L, FHE
a3 poila o BB REREE 1, T hok SR ARG
EoRECERTAC LRI NS, BT, A
FRIC 36 1T % I T Ao il OBIPIBEIESE I
ENTHETH Z Lo, WBEEFEEEREOHTER
(k2o L FEEgz, BIMMEREOMIE I X b A LA K
BFETH S S EMBEN SRS, 58, EROETY
bbb TF L F L AHHEL D oBIME L
BOGRAGRRI L Tur F izl

Yo T

10N B30EE o, 2FEFE fi@ﬁ@ﬁfﬁﬁ*&ﬁ?"
593 A165fE % L T Vitreous Fluorophotometry %
WfT L7z, RECiERo protein-unbound fluores-
cein {#EE B GE U7z, ¥, fEH 2 & 128 E T A-mode
ZHRGCCERASMOBFIERLRE L, 2HiL, =
hboflERS R AT, SEHR L TR ED com:
puter model ¥ A \» T simulation # T -7z, £ O fE
., blood-retinal barrier (BRB) @ P24 @& RE
(Pin) F O ST AL GRE (D-p) ot zdil
iz L CLUT offa 2187,

L ETE L £RTER OB 2 H L &8, BT

HilEeEE 9% 38

B ETFHEEEOLIER GO EED =~
0.842, p<0.001). ZO&EFRLY, EROETIZL Y
5 A b EE A FREISERI (LG, T RO ERE
FbhEhaBRHELTOME, TihbbPlLE+s
= E DR E e,

2) EATEE L Pin, RUBINE & D-p OfRlicHE iz
OB RS I (r=—0.47, p<0.001K O r=—0.37,
p<0.001}, cOFR LD, AROBEI T L L4
BRB DB REREE L ST 47 A~ ORALSHET T 3
Z & RS e,

3) EEESEHEE (—0.5D~—3.0D, 36MR) % IF#H
(+0.5D~—0.25D, 25[R) & Hilekead L 7o/, i
TERBEPENEE & Pin 23 EIAL (p=0.007, B
Cp=0.027), — A DpltXEFTEZLADLI1
(p>0.05), Fici>bh, WHIR T BRB O#EREEH
HFfTL, BT Ao L BRB ofiEZiEHET S
I EAREE R,

4) TR B L Eo o GBRET R (30 &
IEAREE (240 » Hole et L 7o i, BIEAER O Pin
DEBHOTHh LY FRLEHVELTL L (p=
0.013), Zo&FRLH, ARBCEHFEEROLE
& B BN AL 2 R T LT 2 6, BRB o B fERE
BT TIEE - TW5 & EHHERI X hic,

Fakftzbwwdhich, RESHBE LB 0 L
EXERIEFRE v 2 -0/ g BRI LE
e

AL OEE L, 90 B RERRERESCTRRELLE,

X W

1) Laatikainen, L. & Erkkilid, H.: Proportion
of myopia in visual screening of school chil-
dren. Doc. Ophthalmol. Proc. Series, 28: 1—4,
1981,

2) Fledelius, H.C.: Is myopia getting more fre-
quent? A crossectional study of 1416 Danes
aged 16 yesrs. Acta Ophthalmol., 61 : 545—559,
1983.

3) Young, F.A.: The distribution of myopia in
man and monkey, Doc. Ophthalmol. Proc.
Series, 28 : 5—11, 1981.

4) Bedrossian, R.H.: Problems in myopia
research and therapy. 2nd Intern. Cong. on
Myopia, San Francisco, 1982.

5) Giovannini, A., et al.: The hemodynamics of
the myopic eve: Rheococulographic findings.
Doc. Ophthalmol. Proc. Series, 28: 135—139,
1981.

6) IKEFERA ML : Subclinical ocular anomalies and



RFI6L4E 3 AL0H

1)

—
o3
p

13

14}

15) S EHR®, ME @ Vitreous

diseases in myopes, £ 3, BEZ{kizowT,
iR#E, 28 .1103—1109, 1977,
=k F R & EOG ratio,
265—276, 1974,

E@YS  AHROFEBHMENIE, AR, 81
2144—2163, 1959,

IR EEFD | ROEENTAR. ER® 28 1 TB6—787, 1978,
HERG, HEE=8, 1B & Vitreo-Retino-
Ciliary Barrier ©FF3E. 5, EHWR 1T 5 f@IER
AN R E O TR RS AL o Mk & 5
ik, HIE, FEikicR,

Yoshida, A., Furukawa, H., Delori, F.C., et
al.: Effect of vitreous detachment on vitreous
fluorophotometry. Arch. Ophthalmol., 102 : 857
—860, 1984.

Takahashi, M., Trempe, C.L. & Schepens, C.
L.: Biomicroscopic evaluation and photogra-
phy of posterior vitreous detachment. Arch.
Ophthalmol., 98 ; 665—668, 1980,

Coleman, D.J., Lizzi, F.L. & Jack, R.L.:
Ultrasonography of the Eye and Orbit. 123,
Lea & Febiger, Philadelphia, 1977.

SRR, FEER . FLVETE 74 7 2
b4 2 —OE, EEER, 38 : 1195—1199, 1984,
Fluoro-
photometry flio MR 2 v -2 7 IEES 7 14 L

H g, 78

iRz 451+ 2 Blood-Retinal Barrier o 5%

167

1D

19)

20)

2D

22)

- =Ml 111—(5333)
A A v REEIAES R A IEE, (1) 1 REREE £
TOMEAIERE, B, 38 1287—1291, 1984,
{RIFEARE, WAGRIESH, H EE=H, HHERHS  E
WPl 5 2, 30OFTR, & i FEROZE
2T, R4S, 341 2808—2817, 1983,
Cunha-Vaz, J., et al.: Early breakdown of
the blood-retinal barrier in diabetes. Br. J.
Ophthalmol,, 59 : 649—656, 1975.

Prager, T.C., et al.: Vitreous fluoro-
photometry : Identification of sources of var-
iability. Invest. Ophthamol. Vis. Sci., 21: 854
—B64, 1981. '
Zeimer, R.C., et al.: Studies on the technique
of vitreous fluorophotometry. Invest. Ophthal-
mol. Vis. Sci., 22: 668—674, 1982.

= M R H: Vitreous Fluorophotometry @ 2 2
. MEPE, 26 839—847, 1984,

Schepens, C.L.: Clinical aspects of path-
ologic changes in the vitreous body. Am. J,
Ophthalmol., 38 ; 8—21, 1954.

Takahashi, M., Jalkh, A., Hoskins, .,
Trempe, C.L. & Schepens, C.L.: Biomicros-
copic evaluation and photography of liquefied
vitreous in some vitreoretinal disorders. Ach.
Ophthalmol., 99 : 1555—1559, 1981.
(FEFI604E11 B 18 H &£




	cover
	2009年02月04日16時31分54秒



