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Abstract

The effects of photocoagulation on macular lesions and visual acuity in simple diabetic retinopath-
ies presenting macular changes compatible with visual disturbance were studied. Photocoagulation
was conducted in 144 eyes with simple diabetic retinopathy in which macular lesions were classified
into 1) focal (exudative) maculopathy composed of simple edema and macular deposits (119 eyes) : 2)
cystoid maculopathy (14 eyes) : 3) ischemic maculopathy (9 eyes) and 4) mixed maculopathy composed
of edema, deposits and ischemic foci (2 eyes). Following disseminated or U-shaped focal photocoagula-
tion, resulting vision and macular changes were examined at 3, 6, 12 and 36 months or more. Controls
consisted of 86 eyes with focal maculopathy which were not photocoagulated. At follow-up period of
3 years or more, focal maculopathy had ameliorated in 33%, stabilized in 47% and deteriorated in 20%
which vision had ameliorated in 299%, stabilized in 45% and deteriorated in 26%. In the 20% of cases
in which focal maculopathy had progressed (3 years after photocoagulation) 50% consisted of CME,
17% of ischemic maculopathy and 33% of mixed maculopathy. At 3, 6 and 12 months follow up, CME
and ischemic maculopathy showed a stable course concerning macular alteration and vision in the
majority of cases, whereas on follow up at 3 years or more later, they had deteriorated in more than
50% of cases. It was concluded that selective facal photocoagulation yielded beneficial effects concern-
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ing macular changes and vision. The probability of deterioration of focal maculopathy was remark-
ably high at 3 years or more follow up. The macular appearance and visual acuity following
photocoagulation tendended to remain in parallel. (Acta Soc Ophthalmol Jpn 91 : 545—552, 1987)
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%1 Summary of 77 diabetics treated with photocoagulation
—At beginning of follow-up—
Macular lesions
Clinical data Total
Focal | Cystoid | Ischemic | Mixed

No. of patients 63 8 5 1 77
No. of eyes 119 14 9 2 144
Age (yrs), Median 65 69 57 68 65
Classification of retinopathy (No. of eyes)

Simple type 119 0 0 0 26(38)

Preproliferative type 0 9 T 2 18(12)
Type of diabetes (%)

IDDM 9(14) 3 4 0 16021

NIDDM 54(86) 5 1 1 61(79)
Duration of diabetes (yrs), Median 13 16 11 19 15
Control of blood sugar (%)

Good 44(70) a 1 0 42(62)

Fair 15(24) 3 2 1 21(28)

Poor 4C 6) 2 2 8100
General complications of diabetes (%)

Hypertention 5(C 8) 2 1 1(12)

Nephropathy 0 0 1 1C D

Hyperlipidosis 11(17) 2 1 0 14(18)
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# 2 Summary of 46 diabetics with simple diabetic retinopathy untreated

with photocoagulation

Sex (%) Duration of Type of diabetes (%)
el - diabetes (yrs) .
Female Male Median IDDM NIDDM
24 22 6 40
62 (52) (48) = a2 (88)
Control of —
m;?ctslgcfpgtfhy blood sugar (%) General complication (%)
No. of eyes Good Fair Poor Hypertension Hyperlipidosis
focal maculopathy 32 11 3 5 13
86 (69) (25) (6) ap ( 6)

%3 Methods of treatment (Modified Rubinstein’s method 1971, 1972}

Macular lesions No. of eyes Treatment
Focal 119 Direct.«-«ssmees Leaking vessels
(Exudative) Center of circinate rings
Ischemic foci.
Indirect «+-e- Perimacular
Paramacular
U-shaped
Disseminating
Peripheral bombing
Combined
Cystoid 14 Combined of U-shaped
Ischemic Paravenous
Mixed 2 Disseminated
Peripheral bombing

Exposure condition Power : 100-300mW, Spot size : 50-300 zm
focal maculopathy ; Exposure time : 0.2-0.5sec,
No. of application : less than 600 at one time

RWOBRENLA v & 2 ) VRIFHEER R (IDDM) 1641
@1%) T, 41 vra) vIHKERBERR
(NIDDM) %3614 (79%) & &b tz, M= v+ r—
A3, BRSO 78 L caeiE R I < 140mg/
dlERRIFEIHELLEZA, RUVRIFTH -1, &
SEOHE B ERTH - 1o,
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2L, W2E»0IEH Einbhie V8BTS0
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BT\ I fiEF %, retrospective ICA T H DT
b5,

FH i 1620, FIOREREIRI174E, IDDM &
NIDDM o toik 1 @ 7, M= v+ » — A2 BEFHES
69% T - 7,

3. BEFE (F3)

@23, Byophysics #® argon laser JYukE % E
# M\, ¥ E leaking vessel, ischemic focus DFF
T HMMA %, SROICRHPTER Lo, REEE
1ZJi L T, perimacular, paramacular 35 X O HE 4 B
AT UFEOEE TR, BHEE(LOZW
B, FEFIEIDIs AR S HHTHRES
mixed maculopathy 7=\ L CiZ, ALEEEM T4
T o IR EEE % peripheral bombing & £ L1z,

4, ¥IE

A A O HE Y, ¥ L focal, cystoid, is-
chemic, mixed @ categorization i & b ¥|%E L 7.
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WHOBMD, HE, 3k CEEEHOBRAED R
B, HEEOEMMEEIA BRFL T BEL L,
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#£ 4 Changes of macular lesions results in 144 treated eyes
—With reference to period after treatment—

Follow-up period

classification of

mm:ulagI [esi;m 3 Months 6 Months 3 Year 3 Years or more
( ):No.o

eyes %Regression| Stable | Progression
o R) (S) P) R. S. P R. S. P R. 8. B

Focal (119) 34(40) 62(74) 5( 5) |41(49)|53(63)| 6( 7)|45(54)|48(57)| T7( 8)|33(39) |47(56)| 20(24)
Cystoid (14) 0 93(13) 7C 1) |14C 2)[65C 9| 21C 3)|14C 2)|50C 7| 36C 65 (14C 2) [36C 5)| 500 T
Ischemic (9) 0 89C &) 11C 1 [11C D|78C 7| 11¢ 1) [11C 12|33¢ 3)| 56C 4)|11C 1) |22C 2)| 67C 6
Mixed (2) 0 100C 2) 0 0 0 100C 2)| 0 0 100¢ 2)| 0 0 100¢ 2)
Total (144) 24(35) 67(96) 9(13)  |36(52)|55(79)| 9(13)|42(60) [47(67)| 11(16) |29(42) [44(63) | 27(39)

FAEMREOHEBICBIMR <, HHBREIE X
HIEERERE A~ OERIIE L L L, B, B
Ll EoEx b - TihdE, BloHELTR-1,

T W EI B 0 B IR 253 .84E T, 34 A,
64 A, 14, 3ELEoLhFhoRic, HEE
R« M OHER 2 BRI & il L TipHE LA,
FEBERFICOLTE, mAPHERTR - Ty,

I # %

1. gEHCH T > EBMBHFEEOMRBE (F4)

i [ #%, focal, cystoid, ischemic 35 X O mixed
maculopathy ® Fh FhOIFEOHB 2, BE# & H
BLIcHERE, F4ITRLE,

LR FI144MR 0 #5 R, BOERTR L 3L ET, 3L
£29% (420R), TZE44% (66HR), BAL27% (39FE)
Thote, BEHMMHKZE D 7 5 T, focal
maculopathy 7% 3 £ Ll F oo §E: 18, 2#E33%, T
47%, EAk20%T, @kESRT cystoid maculopathy @
14%, ischemic maculopathy ®11%ict L &% T,
focal maculopathy D& « FE T E&HETI0% DO
R ThHoto, ¥k cystoid ¥ X Uischemic
maculopathy Ti%, BE® IETE{E LT LR
50%, 67% & 7c b, focal maculopathy it L #AL=R
T E M~ ote, 72K L mild
maculopathy T 2 BE(14%), ischemic maculopathy
TR 1B EodE R bRk,

PEBFIERFA X b %5 &, focal maculopathy /% 3
H ATHERUBIZHBADH, MOEBHHE TIE
3H ATREF XL STE (89~100%) 2% inoic,

2. BEBC-ETA2HH0ME E5)

LSRRI BT 5 BE R OFHED £, BRI
DR P % 5 &, focal maculopathy T ik

form @ cystoid

#5 Changes of visual acuity in 144 treated eyes
with macular lesions in simple diabetic retinopathy
-Follow-up 3years or more after treatment—

Macular lesions | Initial visual acuity | Last visual acuity
(No. of eyes) (M£SD) (M+SD)
Treated

Focal (119) 0.46+0.30* 0.69%0.21*
Cystoid (14) 0.33%0.16 0.41£0.13
Ischemic (9) 0.24%0.12 0.25+0.16
Mixed (2) 0.18%+0.10 0.15%+0.14
Untreated
Focal (86) 0.51%0.26 0.40+0.34
*p<0.05

[E AT (0.46£0. 3001t LB 7 (0.69£0.21)
IZHEICHE L1245, cystoid, ischemic ¥ L OF mixed
maculopathy ICE W TR EBOEF ZRDLh - 1,

3. Focal maculopathy (=31 % A% E o AL

1) Focal maculopathy (119fE) o## (K1)

HEHRE, 32 A, 6408, 14, 3FEULOER
T, FhEFh3d%, 41%, 45%, 33% L7eh, 3HA,
3FEL Lkl 6 7 A, 1FETHEROERICH -1,
—%, BikXr3» A, 677, 14, 3ELUETE
hEn4%, 6% 7%, 20%TH-71c, IFLE
TR 1FHAIEL, BlRoMnEmsRohi,
FRRERE, 35 H62%, 6H A53%, 14F48%,
LI EATY% & BREHICE T Lic s, 1HLATRAR
R ER~, 3FLULTREAN~BTLILE
zbhd,
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B 1 Effects of photocoagulation on focal maculopathy in simple diabetic retinopathy
—Relation between effects and period after treatment in 119 eyes—
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3 Months 6 Months 1Year 3 Years or more 3 Years or more
Untreated 86 eyes

2 Changes of visual acuity results in 119 treated eyes with focal maculopathy
—With reference to effects and period—

#6 Summary of 24 eyes showing progression of macular lesions among 119
treated eyes with focal maculopathy

Follow-up Macular lesions after treatment | Progression of Progression of
peri - . . focal maculopathy retinopathy
(No. of eyes) Cystoid | Ischemic | Mixed % (No. of eyes) % (No. of eyes)

3 Months (5) 0 0 (5 0
6 Months (1) Gl 0 ¢ 2 0
1 Year 0 0 (u 1) (D {3
3 Years or more (6) (3) (7) (16) 10)

o o o | 5012 | 17 (&) | 33¢8) | 20 @a/no) 11 (13/119)

BRBOa v e —Ahbab L, BEEIELLE THERRETH- .
T2 v+ r— VRFFTIHERY, RE48Y%, Ei 2) BhoWH® (K2)
W% LT, av e —ARBRCRNEILY, T BtEI# 32 A, 6# 8, 1ECHHDHERIIFA
F40%, BA46%Lich, ARIEEOAY X 2T Eh28%, 34%, 45%, 3FELIET9%E 58, 1
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3) Focal maculopathy ®EALHl (E6)

Focal maculopathy (11988) (%, #E@E# 3 4L LT
20% (2403 BELL2, UEOHBEIRED 51
(% cystoid maculopathy 50% (120%), ischemic
maculopathy 17% ( 4 fi2), Mixed maculopathy 33%
(8 BE) T, focal maculopathy #* & cystoid
maculopathy ~O BT EER CEE# 3 » A T20%
(5B Th-ody, 34D ET150% (1208 ©
cystoid maculopathy O FEA iz, HHHHEEDOE
161320% (24/119) TH-teh, WEELEOELT
T5 4o B BRI FBRELAE A & BETE R ERLE ~ D ERIZ11%
(13/119) =, focal maculopathy @ & A i8I AE 4 (4
BOBEALLFT LT,

4 BGHHE BRINEEHEXZRLREA T,
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BT T, UM O ZE LB TR
~DRE D oo, BEBIICEET 5 M
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CEBET 2 HENTR & - T 5, JITERE O
R, HERAFENEHH > TV E0ENCE
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EHIHE S 598 L 78R 134 202910 R7ZER
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SENE,

B3R, RRE 0BG &R B o H I EAE
% 1) focal maculopathy, 2) cystoid maculopathy,
3) ischemic maculopathy, 4) mixed maculopathy
L BB LRI,

1) Focal maculopathy & Jt&EE

Focal maculopathy @ 5 HEHEOHEE, T7cbb
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ORHNFHEENI BN TEE L E 2O REY
background maculopathy &4 % 382535 545, =
@ minimal maculopathy & 4 § 5 ~&HZEE, #H
BEE L s W EELE <, BE BB O#IL L
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IDDM Tit, ERFEO 2 v b r—AiC X 2EHHEO K
EXNFVLE DAY,

£ EIEEE % 4 & L7z focal maculopathy (%, #HJEE
EwfuaE EREME LY focal b L < i diffuse
feta R 2 2 B A, Sigelman D 4-$8 T stage 11 »
III (focal or diffuse leakage) #2454 L, /JE® is-
chemic focus £ 5 &b HHBHMEREL TR &
T54DTH5. Focal maculopathy 1oxt LTk, /)
%l o ischemic focus # & THEBEOREIZITLEL
foRHMAF O FEAET A 8, $7c4 B hot spot % iR
B BEE L 7243, focal maculopathy T (RgE # ok
EENI3% LIEBMEFCHENTHEBOHFTL A, &
O#EEL, focal maculopathy CTlXIERBEH O A w] 1 HY
I ENE LR S h T W EBEN S, BEIC
IAENHEL TELEETHS LELDIS, MIZ,
focal maculopathy # (& S hi-$&2, FHEORH
{bA3EE @ macular deposit, cystoid macular edema
(CME) ik 5 I OBENELEBL 2 L3Hb
NTLAS  F - EH focal maculopathy @ E Ak
FlD50% 5 CME iIcBfT L T WicfFER 1B 1, focal
maculopathy OB T75 5 YEENL, BAEOFH
F# 1 A T L ischemic focus D% EbE L UF
BEoREL{EETLII LIV EHLEELLR
A9~ B EREREE 1 5 1) A BB A I T 5 0
BE ORI, BEHES ATV BHRI-0D, g
RFED=2 v b e —n, GEHHE, EHHRHEEORIL,
ROBEFREOREICL W REDDIMRTHS,
T, BERCRBELcOEERETTECERT S
focal maculopathy #3, Y:#tE D B\ @5 T, cystoid,
ischemic maculopathy IclE~THROAELIHFCTE
Boomanmie  EEEOH N FERORE TR, BEE
1.2~5.04F T 2k #10~55%, 7~ Z22~70%, E 1t
15~33% & & 1920, SEHRIC L3k E25%, TE60%,
E(k15% & Bbh s, —7, FEEFFORDHEB I
E7~15%, THE39~54%, Efb20~48%T, FHT
b L% B %, IEEB2%, EALd0% & 75 b9, focal
maculopathy T HHMOBEEREICERLHHZ &
RL, BEHOEACLEE TS LELID, L
LEEREC, SRR kTR D odFENEET,
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2) Cystoid, Ischemic, Mixed maculopathy (= 2>
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