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Abstract

The development and evolution of maculopathy following photocoagulation for preproliferative
diabetic retinopathy (PPDR) have been followed up for 3 years or more. Extended photocoagulation
brought a regression of retinopathy in 22, stable condition in 49%; and progression in 299% of cases,
whereas maculopathy regressed in 13%, remained unchanged in 40% and progressed in 47% of cases.
Ischemic maculopathy and mixed maculopathy remained unchanged or progressed in a high percent-
age of cases. On the other hand, focal maculopathy regressed or remained unchanged in a significantly
higher proportion of cases, associated with an improvement of visual acuity, as compared with other
kinds of maculopathy. In the group benefiting from a regression of PPDR, maculopathy also regres-
sed in a high percentage of cases. Consequently, extended photocoagulation for PPDR contributed to
regression of focal maculopathy and to prevention of the development of maculopathy by improve-
ment of retinal ischemia. (Acta Soc Ophthalmol Jpn 92 : 1781—1786, 1988)
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B AE R B IR MM AE (PPDR) (el B FEIBEAE
(SDR) wh L, JKHtiHH 7o MM R kB e 5 1o
», MAEFELFIET 5 B A CRHER R 0 E
Lxhsb, AL, PPDR OBFEREZRE L 2 h D H,
kB oHEBICHE > HHEEORYE, #RB LN
EirowToEHE+oIEh Tz, £Z TR
BPFDCEEEIC & A AR ORR &, HEE, R
focal maculopathy ®HERE OB fRiz - ZRIEEFT R &2+
Al 3 | Bl

II fEFIE X Ohk

FEFNIEFER LS s L OB H B AFEERERRE
ETHBBEEMTL, 3FELERBREVTETH -
7z PPDR %+ A BERH£650, 96l TdH 5, FEHID
clinical data (Table 1) 3#344, F314, FiHFEm
5O, SEHRERMMLTE, 1 v A ) v IKFIRIRE
574 (88%) THAH, M= b r— L OREITRE
BB AR 70% LA L o0 HH R C 22 i R 1M 4% i 140mg/
diLLF, &# 2 B E180mg/dl LI F 2 #EFF+ 5
7, HbA, 8 %LITTHh - cfiEflz RIF & L1,

—77, ZeRERMEE200me/dl LA E, frik 2 R mpE
f250mg/dl LAk, HbA, 10% L, Ex (=2 v F r —a
FRRELT.

PPDR %4+ %96, BB M7 & D290R
(30%), HEHEEERHES 06THR (10%) TH-T,
BERE @ 4 %83 Kanski o 0 Vic ¥ Uz, BB, focal
maculopathy i & H 4 % -7 B f 8 2 & T,
cystoid maculopathy (2SR ERIC €~ v AR
e 5 BRI o BRI A A A8 C, ischemic
maculopathy (X35 FH O EHMME D KB, BHE&E
TTRT, FUMES MERAZEE (NPA) LEL
TwaH (51 44 A TWA, Mixed maculopathy
i1 ischemic maculopathy =& 4, FEC M -7
Hehs,

JewEEIc i 7T A = v L — % — 3 E (Biophysics #,
Coherent #) #{FH L7z, #EH (Table 2) (2 NPA
DI R R R A S U EE O /4R BE Ea o, #
FREH A £ 5 BE MBS EE (PRP, BEE %1000
Ll k)%, NPA 280 1/48 R LT T, 8RR 2
ip b O R E (EE#600~1000) %,
NPA #% 4 FTEEBLUA OFEF OV CRRFTERRE (5t
FEB600LL F) 21T -7z, BEE 4L power : 200~500

il

AREE 92& 1%

Table 1 Clinical data of 65 diabetics with pre-
proliferative diabetic retinopathy (PPDR) before
photocoagulation

Sex (%) Age (YR) Type of diabetes Duration of diabetes (YR)
Female Male Mean IDDM  NIDDM Mean

34(52) 31(48) 594 8 57 17.2

Control of
blood sugar (%)

Good Fair Poor Hypertension Nephropathy Neuropathy Others

36(55) 19(30) 10(15) 13(20) 701 9(14) 10(15)

General complications (%)

Without With Distribution of maculopathy (No. of eyes)
maculopathy maculopathy -----------s<--cc-ooomcmmonmeneos e e
(%) (%) Focal Cystoid Ischemic Mixed
29 (30) 67 (70) 32 13 12 10

Table 2 1 Methods of treatment
I Methods of treatment

Subjects (No, of eyes) Treatment
With maculopathy (87)
NPA = 1 guadrant (BT Yriereasn Panretinal 27)
Disseminating (10)
NPA< | guadrant (30):evevnes Disseminating (30)

plus U-shaped or
center of circinate ( 9)

Without maculopathy (29)

NPA = 1 guadrant ( 7)o Panretinal (2)
Disseminating ( 5)
NPA< 1 quadrant (22):-<sseee Disseminating (15)
Focal (7)
Extensive (89)

NPA : non-perfusion area

II Principal ocular exclusions
1. Previous photocoagulation
2. High myopia
3. Aphakic eye
4. Macular degeneration
5. Traction macular lesion

mW, spot size: 200~500gm, exposure time :
0.2~0.5sec. R A & L7z, [NHEFHEERE 0 5 - PRP (X
20fR, HEfELEEEZ60MR T, BFTEEL TR TH -1,
e B EBEAEIC fo B PR ERE L 9 [RICfT - 7
2, WBIROFERICE TR T V5, FRELEEEIC grid R
BFIEEEh T ey, MBIEEEO¥E KRR Ric X
B8 (Davis OF8) VefT -7, Blb, RE
AfR_t, PPDR — SDR #di#& & L, #MIEEOHOMH
4, WEFFRE, NPA ofEifs{k (NPA 0EFE T,
A MR R o fll, FBME T A TR INAE
DHEBI)ERLIcbDTHS, X, PPDR — PDR %
BEL, WAEEHRC VHENT LR L, MTE
BB, WIRAT, MM/ mAERE, NPA OfEE)
HDHb—o2DFRTEHRLADEDRIAREL LR,
FWHAE ORI, BEE R & B AR OFTRIc X
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¥ L7z, BEl%, focal maculopathy DHERE X, B
FEFREOHESE, BFEAOBREY S > THdHEL L,
cystoid, ischemic, mixed type ~DHEB ZHER & L
230

Cystoid maculopathy (% focal maculopathy ~ @
BRI NERREROFEOEREZHELL, is
chemic focus @ i3, HWHMALOFBELHER & Lz,
Ischemic maculopathy OH#® (%, Hifk L UHEHEAE
F @ ischemic focus IERIIZ L2 Hh 5 R IME D
Mk wdhE & L, ischemic focus LA, * ORI
AT ARFEOE L ) OAFWLAFEW N5
bOXERE L,

e, BEOEBEZABITEhTv5 b0, MELH
HE, #okadlR, BHAMEZRTLIORNRI b S
Lz,

I & =

1. BEZED & 4 1 piEE B B REE ) kg

PPDR 96fRiz 7o\ 3 5 BEE LA L, Davis OfFE5
iz X hGE L, Bl SDR ~ 01T 2ok, Al
MEBE~OBTAMAR & L, MIEEOH, SRER,
A M ERED S b —2oDMRATh RS
RAEE L, ZoRAJHIE cRdEIR (22%),
THATIE (49%), #E28HE (29%) THoTz, TDH
b, [REIFHEEE (PRP, BEREEE) Tl - A%
64 (72%), HEB25HE (28%) ©, BPFHERE (7
OHFHEAEIT AR, #RITZIBTH-7. X PRP(29
) SEERERE (60R) &ollT, BERFI:
THEXLLRNLH) 57 (Table 3).

2. BEZED S A EHEOHS

HHEXH T 567TRCIE I BA3%), TE2TR
(40%), HER3IIE (47%) TH -7, PRP LIFMEKEE

Table 3 Results in 67 eyes with PPDR and
maculopathy —With reference to methods of
treatment—

Methods of treatment 7 RESU”-S

2% (No. of eyes)

Regressed  Unchanged Progressed

Retinopathy

Panretinal (27) 18 ( 5) 56 (15) 26 ( 7)

Disseminating (40) 18 (7) 45 (18) 37 (15)

Total (67) 18 (12) 49 (33) 33 (22)
Maculopathy

Panretinal (27) 19 ( 5) 37 (10) 44 (12)

Disseminating (40) 10 ( 4) 43 (17) 47 (19)

Total (687) 13 (9) 40 (27) 47 (31)

BT AR T BR o MM 1o Ao v 9 B R E - /MR
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B oM CEBHEIC W T AR E A L EL L
7= (Table 3).

3. BEBENHE

Focal, cystoid, ischemic, mixed type.

FEAOEMEO RS 2 LE T 5 &, focal
maculopathy TihoE, AE66%, #EEMUDER L
7o, MOFHECHE L, TERIFECHEL,
HERIERLTH -7z (Table 4),

iz D A bt cystoid maculopathy (2 HR) 1358
B X fu7- massive type TiLinus,

4, BEBEOHBLED

Focal maculopathy D33, TZ(166% T, fllo#
HHECHE LERTH -2 (Table 4), BRI bk
ENEBICEHE (p<0.05) THo7z. Cystoid, is-

Table 4 Effects of photocoagulation on PPDR
—Changes of maculopathy—

Distribution of macular lesion Results
before treatment

% (No. of eyes)

Regressed Unchanged Progressed

With maculopathy

Focal (32) 22(7) 44 (14) 34 (11)
Cystoid (13) 15 (2) 30( 4) B6( 7)
Ischemic (12) (o} 50( 8) 50 ( 6)
Mixed (10) o] 30( 3) 70(7)

Total (87) 13(9) 40(27) 47 (31)

Without maculepathy (29) — 68 (20) 32(9)

Table 5 Changes of visual acuity in 67 treated
eyes with PPDR and maculopathy

Macular lesion Initial visual acuity  Last visual acuity

{No. of eyes) (M+5SD) (M+5SD)
Focal (32) 0.48+0.29* 0.68+0.23*
Cystoid (13) 0.30+0.19 0.40+0.15
Ischemic (12) 0.21+0.12 0.20+0.15
Mixed (10) 0.15+0.10 0.13%+0.13

*: P<0.05

Table 6 Photocoagulation for 32 eyes with PPDR
and focal maculopathy—Changes of focal
maculopathy 3 vears after treatment—

Before After
2% (No. of eyes) Macular lesion

Focal Without

maculopathy (32) maculopathy 22 ( 7)
Focal 44 (14)
Cystoid 16 5
Ischemic 9( 3)
Mixed 3(n

Others 6(2)
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chemic, mixed type @ T D T %, BEE [ 2@
CCTHDIIBBERE TH » 7 (Table 5).

5. Focal maculopathy M ##2

320k @ focal maculopathy @ HEFE % table 6127 L
7=. Focal maculopathy D a{#E122%, TH1144%T
B -7z, Focal maculopathy X b #E8 L 2o 880EE (11
fR) @ 5%, cystoid maculopathy (25} (45%) #
@tz (Table 6), 1REEMAALLEC L,

6. #BE4E & focal maculopathy ?D##

PPDR © %, K%, #BEH & 41+ 3 focal
maculopathy OHERE, Al M2 A B OHF & focal
maculopathy ® HEF & O BRIz > v THRE L 7
(Table 7).

PPDR odi#ERE (9E) T focal maculopathy @
WEV AR, B 1IRIZA 54, PPDR 0BT
% maculopathy @ &7 2{K3(14%) T, maculopathy
ORISR, 72% HJBHICHLARE (p<0.05) @
METH -7z, B focal maculopathy @ F# (1 #81E
B EEIR S,

7. WBRE DR & SBERE

EEE i, B % ffdo 7 - 72290 i o\ €, PPDR
DR & HHHERAE OFE S X U4 Lo HEHED
HicowT#Et L7z (Table 8), PPDR o ERTIE
HBHEOFRAE LA LR T, TER, #EN TEBE
DI LA« 21% (G, 100% (6 HE) TH -7z,
X, BELLHME (9B) © 5 b 4 B focal
maculopathy, 3 F& X cystoid maculopathy T & -
; ol

8. Non-perfusion area & focal maculopathy o
#%

Focal maculopathy o &%, "2 HfE L OERER
B35 NPA oKEX#E L7z (Table 9),

NPA & fEH B o E R T IRMA Of, FHidikiT
HE2RTREMELER 2SS, NPA 2 active & ¥
Eli,

Focal maculopathy ® g3, TZE#HD 5 H NPA ¢
## b (active — quiet) L7zb D72%, &AL (quiet
—active) Licdd16% &, BB LAEETH -7k,
—77 focal maculopathy @ B8 T NPA © il
FIRELEETH -1,

IV % %

PPDR (% Davis ® 7821 X fuid, BB R m
MEfE (SDR) @ severe stage Wi+ 5, b,

HEREEE 92% 11

ao

Table 7 Results in 32 treated eyes with PPDR and
focal maculopathy—Relation between changes of
retinopathy and maculopathy—

Retinopathy (PPDR)

. Regressed Unchangeci 7Prugressed
%(No.ofeyes) g gy 50 (16) 22 (7)

Maculopathy

Regressed 22( 7) 44 (4) 13 (2) 14 (1)
Unchanged 44 (14) 44 (4) 56 (9) 14 (1)
Progressed 34 (11) 15 (1) 31 (5) 72 (5)

Table 8 Results in 29 treated eyes with PPDR and
without maculopathy—With reference to occur-
rence of maculopathy—

Retinopathy  Resuts
% (No. of eyes) Regressed Unchanged Progressed

31(9) 48 (14) 21(6)

Occurrence of
maculopathy (o] 21(3) 100 (8)
Newly occurred maculopathy (9)

Focal (4)

Cystoid (3)

Ischemic (1)

Mixed (1)

Table 9 Changes of focal maculopathy in PPDR
after treatment—With reference to extent and
activity of non-perfusion area—

Focal maculopathy (32)
Extent and activity of NPA

% (No. of eyes) Same or better

than initial Worse
NPA < | quadrant
Active = Quiet  (10) 431(9) 9(1)
Quiet — Active ( 3) 10(2) 9(1)
NPA = 1 quadrant
Active — Quiet  ( 8) 29(8) o
Quiet — Active ( 3) 5(1) 18(2)

PPDR (* SDR (Z #8{E4% EIBE, #H5 P9 M/ 45 2 3
(IRMA), BiREW e LT Ra3mi>», SDR L,
I b EE e EEEREE ST 52, - T, W
fiEd SDR Ci3 M alo Mm% H A TEic X %
focal maculopathy #EZEQ Tk L e b DIk LT,
PPDR Tk focal maculopathy o>, #E{E BRI %
R L T EMMAERAZE IR A ischemic, mixed
type OEBHE & BHE & 12599, H¥EFE 4 SDR T,
maculopathy @ %% target & T4 X <, Bolif4s
ENEHR55® —J%, PPDR T, NPA »8E B
BErics,
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Fig. 1 Case 2 A 67-year-old male with diabetes

of 18 years duration and preproliferative diabetic
retinopathy. Clinically fairly controlled. Visual
acuity was 0.2 in the left eye. Fundus of the left
eve show lipid deposition at the macula.
(a) Fluorescein angiography of the left eye,
showing strong leakage from capillary bed. (5
minutes) (b) Fluorescein angiography of same
eye 3 years after treatment, showing marked
reduction of leakage. Visual acuity of the left eye
improved to 0.6. (4 minutes)

IAHEBR7e NPA, b ME#HE(RER T OB o/
fk & 75 % MO i M RRE # K%+ 5 72, PPDR, DP
e & OREEGEALIE L 250, BL, KRESRE
L h BB OEMIME OFBEATTE L, FPEFES
BB 2 EWHMES H DM UL Linhih, g
[z & % focal maculopathy OREL—BEy7 b ©
T AIERT L AR W EE R S s o T,

IR i B ¥E[E ic £ 5 PPDR o g # 6 T (& focal
maculopathy D& X &R Iz L bh, HEEOREE L
HERANCIE LAEBICERTH k. o IARE
BEC X BRI oS, MHEERCEPHE O R

AT 2 B R ML 1 o~ B R - B
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Fig, 1 Case 1 A 63 year-old female with
diabetes of 12 years duration and preproliferative
diabetic retinopathy.Clinically fairly controlled.
Visual acuity of the right eye was 0.4.

(a) Fluorescein angiography of the right eye
before treatment, showing focal maculopathy. (5
minutes) (b) Fluorescein angiography of same
eye 3 years after treatment, showing regression
of macular edema. Visual acuity of the right eye
improved to 0.7. (5 minutes)

Bk, siFwohas-fc b ZE 2 bht, Blb focal
maculopathy (%, A O M HEETEC X 580k
Eh T, cystoid type ERich, EEORE
RIS FEEL TV EBETH b, [RRIPHEERE,

Ml EREEAELY L CEB ORI, cystoid
maculopathy ~OHEREFEic27e2i s EFE 2 b,
— F, SEH & h 7= cystoid maculopathy'® o fi,

ischemic'®~'*, mixed type"® maculopathy iZ > \»
Tk, #oHNEECRFITATHLH, RkEE
BEERS &, FEEoMEISENEEORENE LY
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£ LTWAHBEHATER K X HAHENEER SV TIRBER
Euvbi A WA 4 ischemic, mixed type T
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FEEREY B TTRETH -1,

B,

ischemic

neovascularization?”?V D REE T A BRI o T,
AHLOEFIHEI0E A ABRESCTRELE,
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