Clinical Importance of Electroretinographic
Oscillatory Potentials in Adult-Onset Diabetes
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Abbreviations: BUN, blood urea nitrogen; EOG, electroocurogram; ERG, electro-
retinogram ; FFA, fluorescein fundus angiography ; GFR, glomerular filtration rate ; HbAc,
hemoglobin Ay ; L/D, light peak-dark trough ratio; OPs, oscillatory potentials.
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Fig.1. Schematic illustration of the amplitudes,
peak latencies and peak intervals of the oscillato-
ry potentials. The amplifier time constant was 3
msec. The summed amplitude of O,, O,, O, and
0, in each individual is expressed by symbol S0 ;
the summed amplitude of N, N, and N; by =N.
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TEFRAM S ERXWmOBD 2 (30.1%, 103 £ 31
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3). TAZDIEN (N,~N,) OIESBEORERHT
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Table 1. Prevalence of diabetic retinopathy by Scott's classification in patients divided into three groups
depending on duration of diabetes
Durati Stage of retinopathy
uration
of  Number 0 1 I I
diabetes atients
(years) p Number 9% Number % Number % Number %
of patients ° of patients ° of patients 0 of patients °
0~4 103 72 69.94 14 13.6 11 10.7 6
* 5519
5~9 80 44 55.0 4 15 18.8 17 21.3 4 ok
*
=10 94 34 36.24 16 17.0 20 21.3 24 255

Stage 0 signifies the pre-retinopathic stage (no ophthalmoscopically visible retinopathy). Scott’s

classification was used throughout the study.

*, p<0.05; *** p<0.001.

Table 2. Prevalence of amplitude suppression of the oscillatory potentials by stage of
diabetic retinopathy

Amplitude
z0 ZN
Stage
Nuréxfber Eyes y Nux:fber Eyes %
eyes affected eyes affected
0 326 51 15.6 326 42 12.9
1 92 20 21.7 92 13 14.1
il 94 27 28.74 94 22 23.4+
Fkk Hokok
m 60 40 66.7- 59 37 62.74
The prevalence of amplitude suppression increased as the retinopathy progressed.
*¥** p<0.001.
Table 3. Prevalence of prolonged peak latencies of the oscillatory potentials by stage of diabetic
retinopathy
Peak latency
O O, O3 O
Stage
Number Number Number Number
Eyes Eyes Eyes Eyes
B affected % of affected % of affected % of affected %
eyes eyes eyes eyes
0 326 188 57.74 324 140 4324 318 48 15.1 252 45 17.6
*kk *
I 92 72 1834 92 52 56.5- 90 18 20.04 62 15 242
*
1 94 78 83.0 94 65 69.1 91 32 35.2- 54 14 25.9
il 60 53 88.3 59 45 763 50 26 52.0 23 8 34.8

The positive deflections (0,~0,) were studied. The prevalence of prolongation increased as the retinopathy
progressed. The peak latency of the first positive deflection (O)) was more frequently prolonged than the

succeeding deflections (Oz~Oy).

*

p<0.05; ***, p<0.001.
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5).
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(26.7%) L7z (p<0.001). &AM EHEREIHEE
DEFEENSVIFE EF L, Scott MHHIZH 2 &L
< B8 (61.7%) L7: (p<0.001), OPs IEH ({RIGH]
S0 & O, BAEIOME & b ERBHNICH ) HE
BHEEREOEFRESSGVWIEEETLTHE Y, Scott Il
B OPs IERHEEIZ 6.7% Th -1z (F2).

2. F¥HE

40, HAEEFE D BRI 351 % OPs D HRIE A1
(50, EN) B L UTEABE (0,~0, N,~N;) OF
¥l %, Scott 0 BIDFHEICN T 2 EHSETRT. K
2w Tid, Scott 0 #5132 OPs O IRIER D FH{#
23X 7 % Scott T #1, IIHAH & CHIHADIRIERIO T
BEOEDPRELRBEITELFL, Scott 0 Iz BT 2
OPs O IEABIEOFHME IS T 2 Scott 1 #, I11HHEs
X RO IE S B O FIEO EAE L LEREE L

Table 4. Prevalence of prolonged peak latencies of the oscillatory potentials by stage of diabetic

retinopathy
Peak latency
N, N, " N,
Stage
Nurcl‘quer Eyes % Nur;}ber Eyes o Nur(')nfber Eyes %
eyes affected eyes affected eyes affected

0 326 145 445 323 99 3074 310 45 1454
1 92 6 500 91 3 473 86 o4 219%
I 94 57 606+ 94 53 564 90 30 333
i 59 49 8314 56 a4 132 43 20 465

The negative deflections (N,~Ns) were studied. The prevalence of prolongation increased as the
retinopathy progressed. The peak latency of the first negative deflection (N,) was more frequently

prolonged than the succeeding deflections (N», Ni).

Table 5. Prevalence of prolonged peak intervals of the oscillatory potentials by stage of diabetic

retinopathy

** p<0.01.

Peak interval

T, T: T, t ty
Stage
Nun}ber Eyes % Nuror}ber Eyes o Nu;nfber Eyes o Numfber Eyes y Nur;lfber Eyes %
o' affected affected affected 7° ol " affected 7® affected 7°
eyes s eyes s eyes
0 326 70 215 307 17 5.5 254 47 185 325 14 4.3 297 10 34
| 92 24 261 92 6 6.5 64 14 219 92 9 9.8 89 7T 79
1 93 23 247 81 [ 6.6+ 54 2 37 94 3 321 91 5 55
* ok

il 58 14 241 50 9 18.0- 23 3 13.0 56 16 286+ 43 7 163

The peak interval Ti, Tz, Ts, t: and t; are shown schematically in Figure 1. * p<0.05; ***, p<0.001.
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RIFFEMEEOEFEESELIELELL T,

PERED BFEE A FOIE AL TV (4), OPs
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B4 513 Scott 0~ OPs DIRIERTE L U TE i
FROEENEE R, ISE O B A S T IR
20 OFHE S & CIRIEA SN O FHIEIRE T L T
2. Scott IIHAOIRIEA SO OFHHE (190.8 £V) 12
Scott I HIDIRIEF SO o #4# (223.0 V) L DET
LTH D (p<0.01), Scott HIHIDIRIEN SO D Fy
fE (138.6 V) 1% Scott I D WIBFI S0 D #
(190.8 u V) X D{ETL Tz (p<0.01), Scott I
DIREFT EN OFHIE (137.8 1V) 13 Scott 1 BIDIR
WEFISN D24 (164.6 £V) EHEFLTHED (p<
0.01), Scott INEADIRIER =N DFHME (92.8 £ V)
i Scott ITHADIRIEFI SN %41 (137.8 V) & V(&
TL TR (p<0.01) (15),

OPs DIEHIE (0,~0,, N\ ~N,) O FH{ i {8
EOBIEFAEIE LR L T/, Scott 18I O,
BRI RO FH1E (15.4 msec) 4 Scott 0 #id O, T8
MO ZA (15.2msec) L VERELTHED (p<
0.05), Scott II #H™ O, TH & & o T (15.7
msec) ( Scott I IO O, TEAHEREO® # 1 (15.4
msec) & DEERL Tivr/z (p<0.01). %7 Scott HIHA
O O, [HRBROFHE (16.4 msec) 1 Scott 11D
O, [EfiliOZh (15.7msec) L HWEEL TWwi:
(p<0.01). Scott IHID O, [HEMWIFOTHIE (22.3
msec) ¥ Scott 0Mi D O, [H S D 7 A (22.0
msec) & DERL THBY (p<0.05), Scott IIEAD O,
TEAEROYHME (22.7msec) 13 Scott 1 #i 0, T8
HEROZN (22.3msec) LHEEL TV (p<
0.05). &7z Scott IHAD O, THMERFDFISE (23.5
msec) & Scott I # DO, [H S D 2 1 (22.7
msec) & DEER L Tvs/: (p<0.01). Scott I #i® O,
JHSIEIF O THE (28.5 msee) 1 Scott 0 #io» O, 18
HWREOZN (28.2msec) LVEELTHE D (p<
0.05), Scott II A D O, T8 & & o) F ¥ (29.0
msec) iF Scott I DO, B WD 2 1 (28.5
msec) & DERL Tz (p<0.01). 7 Scott HIHA

Normat Normal Decreased Decreased
amplitude(=0) amplitude amplitude amplitude
Normal Protonged peak Normal Prololngted peak
peak latency (O1) latency peak latency atency
°,°F 56 k¥kq '_**@
ﬁ 54 60
6o} %
0
> 150
() 26
k) 125
40 %
8-1 2
4] 18
18
O
° 20} | | % 5
; % \
Q 26
L
0 O]
OI IOl OIIDIIM O0IIDIMWM OIIOMm
Stage of retinopathy

Fig.2. Prevalence of normal and abnormal oscillatory potentials by stage of diabetic
retinopathy (Scott’s criteria). The left graph indicates the percentage of eyes with

normal oscillatory potentials. The other

graphs show the percentage of eyes

having the abnormalities of the oscillatory potentials as specified at the top of

graph. *** p<0.001.
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A
B
C
D
E
200 pV
10 msec

Fig.3. Sample recordings of the oscillatory poten-
tials in patients with adult-onset diabetes mellitus.
A: The peak latencies and amplitudes of the
oscillatory potentials are within normal limits.
B: The peak latencies are prolonged, while the
amplitudes are within normal limits.C : The peak
latencies are prolonged and the amplitudes are
mildly reduced (M-36<S0O<M-2¢). D: The
peak latencies are prolonged and the amplitudes
are severely reduced (S0<M-30¢). E: The
oscillatory potentials are non-recordable.

D O, TEEEIFOFEHE (29.9 msec) 13 Scott ITEAD
O, HEEFBIFOZHN (29.0msec) L HEEL Tz
(p<0.01), O, RSO FHE I rORPMTLE
fE (19.4msec) i Scott [ HAD N, [ESBFO Z 1
(19.0 msec) & 0 &R L%\b’a ) (p<0.01), Scott IIIHA
O N, HABROFHSE (20.1 msec) ix Scott ITHED

(p<0.01). Scott I#AD N, [HH#REDFHME (25.7
msec) 1 Scott 0 DN, [H A #EE D % h (25.3
msec) K DERLTHH (p<0.01), Scott [IHAD N,
TESEEOFSE (26.1 msec) i Scott 1 H#iD N, 18
BEROZN (25.7msec) L DEEL T (p<
0.05). #7z Scott III AN, T8 & 1 BF 0 SEH{E (27.1
msec) (X Scott HEI DN, [ SO % 11 (26.1
msec) & DEER L Ttz (p<0.01), Scott I #iD N,
TEREBIFOSME (32.7 msec) i Scott 0 HiD N, I
RERFOZN (3l.9msec) S VEELTB D (p<
0.01), ScottIIH#A D N, I8 & # B 0 E 5 {E (33.8
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Fgi.4. Means of the amplitudes and peak latencies of the oscillatory potentials at
different stages of diabetic retinopathy (Scott’s criteria) expressed as a percentage
to the mean at Scott 0. The mean at Scott 0 corresponds to 100% on the ordinate.
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Fig. 6. Deterioration of the oscillatory potentials in 572 eyes in 303 patients with
diabetes mellitus. The means and standard deviations are given. M and ¢ indicate
the mean and standard deviation in normal control eyes. The numerals above or
below the vertical lines indicate the total number of eyes examined at each stage of
retinopathy. * p<0.05; ** p<0.01.
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1. EEmEE
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Holz,
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WEFETT2300L3 1042, LLICBHICIBWLT,
Scott IN A 0 R FIZO © Sy {8 (137.2 V) &
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Table 6. Summed amplitude (50) and peak latency of O, of the oscillatory potentials in
patients having retinopathies at different stages in the left and right eyes

Number Amplitude( X O) Peak latency of O,
Stage of M
: ean Mean

patients (4 V) SD (msec) SD
0 10 238.5 48.1 15.2 0.4
[ 212.8 62.1 15.2 0.5
1 7 233.7 68.2 15.0 0.5
I 211.7 69.1 15.4 0.7
I 4 164.9 87.1 16.4 0.9
i 133.5 75.9 17.5 1.9
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TEE Mo,
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1. FERRIS MR & IR 5 & DBf%

Scott 0 #A & T #A, THAL ITHE, IR & NIEARA D EY
ERICIEREMRE shadr o (F9).

2. BEMEEE

Scott 0 ADEEIZ BT, 60~69 F DEEDIRIEHT SO
OEEWMHEEE (25.0%) 13 30~59 F DB IRIEA
SO0z h (12.6%) L& (p<0.01), 60~69F
DEHOO,EABEOREREHEE (71.9%) &
30~59 F DD O, [HEHERO Zh (52.6%) £ D&
Motz (p<0.01) (£ 10). THAMR T, DRERLLE
B3 30~59 F DB L 60~69 FTOREL OlicEEE
TR G ot

RIBYE (Scott I~ 22 2RIz B LT, RIB
30, O, [HARE L X VIELHE T, DREREE
BEld 30~59 FOEEE 60~69 FOREL DRICEESE»
RE ot '

3. FHiE .
30~49F OB (LLEMEER) L 50~69F DR

Table 7. Prevalence of ERG abnormalities at different stages of retinopathy in male and female patients

Male Female
Stage Number Amplitude( Z0) Peak latency of Oy Number Amplitude(Z0) Peak latency of O,
of of
Eyes Eyes Eyes Eyes
eves affected % affected % eyes affected % affected %
0 203 34 16.7 116 57.14 123 17 13.8 72 58.5
ko
I 54 10 18.5 45 83.34 38 10 26.3 27 71.1
il 50 11 22.04 39 78.0 44 16 364 39 88.6
dekk
m 40 28 70.0- 33 82.5 20 12 60.0 20 160.0
**% p<0.001.

Table 8. Summed amplitude (£ 0) and peak latency of O, of the oscillatory potentials at different stages

of retinopathy in male and female patients
Male
Amplitude(Z0)

Female

Amplitude(Z0)

Peak latency of O, Peak latency of O,

Stage Number Number
e?és Ve sp 5&222) SD et ff%g sD ﬁﬁiiﬁ) sD
0 203 2294 801 152 038 123 2295 825 152 08
1 54 2074 884 154 06 38 2167 931 1534 06
I 50 19954 723 1564 08 44 1809 713 1584 09
i 0 1r2Y sr 181l 11 20 1414 956 1705 18
*, p<0.05; ** p<0.01.
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OMCEEES RS ol

V. AR & REs R

1. FERRIRMEREIERE ORI & OB
BERROBRIAMESMZI L D HEETEETH - 1E
Bl DWW TN, TR Scott 0 A & I 4,
el oMcBEREEE2RLL (BOBOD L
0.01) (3R 9).

2. REMRHEE
EREOBFRM M0 v bo—LREXN L b
W& 2 Cd 5 72 Scott 0 HA 112 44 221 R (M¥ED =
b —REE R D ) 128 T OPs O BHERHIA
E % PR EARI B < 7, TRIRHRM 2 ERMOHD O
TE SO BE R HMARE I 57.5%CEL, R LFEL
BREOMEEREHEE (19.1%), IREMN 20 0 &
EREEE (17.0%) B & UTESHR T, OB ERE
SERE (23.4%) LD EM ol (BOBOD p<0.001) (K
7). FERHAM 5 ELL OB O, THABRED RERH
SAE (69.1%) I 5 ERMOBED O, HAWRODO % 1
(55.5%) & h B -7z (p<0.05). RIEM SO0 B LV
TESHERR T, ©EERHSEE I ERIM 5SRO
L5 HERLE 10 SERMEORE, 5 ELE 10 FERBMOREL
VWEUEOBEEOMIIABRELRS kol (F
12). MAED 7 > b o — WREB AL L DRV
D, TxbbMPEOI > bo—LRENEZZERT
-7 Scott 0 B 94 & 176 BRIC BT % OPs D BRE M
HUEEE & TERREAR - BRI s 2 > b o — IR
b8 (EE) w8032 o0BFR M

Table 9. Age at first examination and duration of diabetes
Duration of

Stage Nur;‘xfber Age(years) Nur;]fber diabetes(years)
patients Mean ) patients Mean sSD

0 174 53.2 9.1 159 5.6+ 46

1 58 52.5 8.9 52 795" 5.1

I 55 56.3 8.9 52 8.5+ 4.9

m 37 54.1 71 34 1205 6.1

*%, p<0.01.

Table 10. Prevalence of ERG abnormalities by age at the pre-retinopathic stage (Scott 0)

Age Nurr}ber Amplitude(Z0) Peak latency of O,
(years) 0 Eyes Eyes
eyes affected % affected %
30~-59 230 29 12.6 4 121 52.6 4
%k kK
60~69 96 24 25.0- 69 71.8-

** p<0.01.
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Fig.7. Prevalence of visible retinopathy and

abnormalities of the oscillatory potentials.
Patients suffering from diabetes less than 2 years
were studied. ***, p<0.001.

Table 11. Summed amplitude ($0O) and peak latency of O, of the oscillatory potentials in patients
aged 30~49 years and in those aged 50~869 years

30~49 yrs. 50~68 yrs.
Stage Number Amplitude(20) Peak latency of O Number Amplitude(Z0) Peak latency of O
of of

Mean Mean Mean Mean

eyes (£ V) SD (msec) 3D eyes («V) SD (msec) SD
T * d
0 110 243.1 88.2 14.9 1 0.7 216 221.8 75.8 15.3 0.8
L M Feokk !

1 35 245.1 1124 15.3 - 0.6 57 209.4 68.6 154 0.6
1 24 198.7 76.7 15.8 0.9 70 189.5+ 72.7 15.74 0.8

* *k
i 18 140.4 474 16.1 1.2 42 137.6- 814 16.5- 14

*, p<0.05; ** p<0.01; *** p<0.001.

Table 12. Incidence of abnormality of the summed amplitude (X0), peak latency of O, and peak interval
(T\) of the oscillatory potentials in patients at Scott 0

Duraftion Number Amplitude( X 0O) Peak latency of O, Peak interval (T))

0

diabetes of Eyes Eyes Eyes

(years) eyes affected % affected % affected %
0~4 101 15 14.9 56 55.59 23 22.8
5~9 64 11 17.2 42 } J* 13 20.3

69.1

>10 46 10 21.7 34 12 26.1

* p<0.05.
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(p<0.05) %%, ZBIEFEHEAICH > fo. M 20 O
SEE I TERR S EL B Y ETORENE L WER
MEH ST (F13), BHEE 2 ERBOBO O, HA
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Table 13. Summed amplitude (£0) and peak latency of O, of the oscillatory potentials by duration of
diabetes in patients at the pre-retinopathic stage (Scott 0)

Good, fair and poor control group

Good and fair control group

j:g(f::: Num;ber Amplitude(Z0) Peak latency of O Nun}ber Amplitude(Z0) Peak latency of O
(years) eves U sp e SD eyes Yless D ean  SD
0~1 47 241.2 79.8 15.1 1.0 40 249.7 78.7 15.1 1.0
2~4 54 2403 86.2 15.2 0.7 A7 232.8 72.8 15.2 0.7
5~9 64 220.6 88.1 15.3 0.6 52 218.1 100.3 15.3 0.7
=10 46 217.1 86.5 15.3 0.8 37 215.2 87.4 15.3 0.8
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TH2.517.6 ) Th-te (F14). BHEHAMHIZIZ—
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THES L CIRIBEER OV ER 2RI L Ty, £h
ZHOBROFHEROMzEERIRE s L b
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P D ERG 38k £ €OV Mk AR e R 213
OPs DIRIBEER T T 13.6:6.2F (2~24 4, &
TEHAM 0 E R BE TA4.6+2.14F, W0FEL L#T

BRI SOR, TEAMSERETIR Th-7, 16.2+£4.3 ), IRIEEREK T TS8.316.24F (44
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5300 : . : . P <005
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Duration of diabetes (years)
Fig. 8. Relationship between the summed amplitude (S0) of the oscillatory potentials and duration

of diabetes.

The regression line is expressed by an equation Y=—24X +211.5, where X and Y

represent duration of diabetes and summed amplitude (20), respectively.

msec ® Scott |
210F 4 Scott 0
o._ x Scott
G 190} y = 0.03%+15.5(£1.7)
r=0.192
% ’ . P<0.01
8 170F - N 8 . > N H 3 . n= 228 eyes
T . P B : “g " ¥ . . :
X 150} 3 g SN T 4 a S o
14} * * L3 b, . B2 ] . N
1 : -
Q.
1301
I T S 7y - T %
Duration of diabetes (years)
Fig. 9. Relationship between the peak latency of the first oscillatory potential (O,) and duration of
diabetes. The regression line is expressed by an equation Y=+0.03X+15.5, where X and Y

represent duration of diabetes and peak latency of O,, respectively.
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H~24 &, BN 10 FRMET4.422.3F, 105
PALBET14.044.3%), RIEEHBHET6.924.85F
(6 /7 B~24 6, TERER 10 E£RMWHET 4.6£2.5 F,
10 LI FB¥T 13.5+ 3.8 &) TH -7z, OPs OIRIES
EE THOTIMFEAM (13.6 %) SRESEETH
DFh (8.34F) BLTRBEREBEOZN (6.9F) &
DEM-oT: (BOBD p<0.001). {15, OPs DIRIEEE
EETHIREEEHOPOERBEIC GERER
Hahighoiz,

SES B AR (R 2 12 OPs O IRIBS EE TR
T26+18 4B (34 A~ 64, ERIAM 10 FERMEE
T 29425 # H, 10 €L LT 24114 » B), IRIEEE
BTF#T3R+22A (6 7A~6462 7, BFRiARK
10 ERMBETIML24 2 A, 10EDEBTI0218 A
H), REE¥HT6L23 1A (2HB~TE, BR
HARS 10 ERBE T 36123 4 A, 10EM EEFET 37120
A2 B) Thotz (F14).

BB ZE IR T IRERT R4S Scott 4348 T—ERRE L
FHETFUEE (RBEETHE) 2~ OPsD
RIESEE TR OMBEEITHRE (65.8%) 1JiRIER
EETHOZN (23.4%) B L RIBEERO TN
(25.8%) LhED» -7 (BDOBD p<0.001) (& 15).
LT AT 1 OPs OIRIBEBEE T 3 L IRIEER
HroMEEES RS A o, OPsRIBERER %
85120, HAEROMRICE D THEBEETHAE
2EHL, RISEEETROMBEERTHRE & L

it

72, OPs o) R I8 & & (& T B 0 48 i fE S 1T IR X

h 1708 WL eRTHED>R (BDB O p<0.001)
(% 15). OPs OIRIBEREE TS L CIRIBER#TO
ESESEEERE, ESESREERES L UTHA
PRI B E R T S E TR B R
Hanikmr-oiz,

OPs DIFIEE EE TR, IRIBEREE TS &L CIRIE
EEEC 51 2 EIEREEITHE £ RAFHAM 10 £XRE
BEUI0EM EO 2 BT TENL, BRI 10
FERBOBIC BT, OPs DIRIEBE KT FEOMBLE
EEITHEE (60.0%) BIRIBEREETRO 2N (23.3%)
BLOREEEROZN (23.3%) Lh@»rol (B
DB p<0.05). 7 TEREAM 10 FLLLEOFFHZ B
T, OPsOFESEETHOMBEETHE
(67.9%) FIRIBERERTROZA (23.5%) 5 L VR
IBERBOZNA 32.7%) LDE»-T: (BOBD
p<0.01) (3% 16).

B —FEA O£ AR CHRIERN S0 OFT R R - 12
Bles 17T, B9 36.2 78 (12~52 4 H) DR
BEZERTY, 5% 4 FITHRERM 20 »REET
L7 IR OB ASEIT L 7z DA L, HRIEHD 20 2388
B ET L ROBEERETLar o7, & IE
Bl1, 2, 3BT, HEEELETL ZEROMRIEN

Table 14. Age and follow-up period in three groups of patients categorized according to the severity
of the suppression in the summed amplitude (£0) of the oscillatory potentials

Patient’s age (years)

Follow-up period (months)

Duration of diabetes (years)

Duration of diabetes (years)

Amplitude <10 >10 <10 >10
(Z20)
Number Mean Number Mean Number fiﬁ:ﬁﬁ Number fol\llf\ifﬁ
of age SD of age SD "UP  gp of “UP  gp
period period
eyes  (years) eyes  (years) eYes  (onths) e¥eS  (1nonths)
Severely
decreased 10 53.6 14.0 28 56.7 89 10 29 25 28 24 14
S0<(M-30)
Mildly
decreased
M-30)< 20 30 52.7 10.8 17 56.8 9.7 30 34 24 17 30 18
<M-20)
Normal
S0>(M-20) 146 54.3 9.0 52 525 7.6 146 36 23 52 37 20

M and ¢ indicate respectively the mean and standard deviation of the summed amplitude (3 O) in normal control
subjects. SD indicates respectively the standard deviation of age (left) and of follow-up period (right) in diabetic

patients.
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REBOHHE L OPs %% Scott 0 # 118 4 (226
i), Scott I #1334 (538R), Scott IT#A 36 % (60
AR) &5 & U° Scott INMHA 25 & (41 BR) o 212 % (380
iR T~

ME 7 v 7F =L OPs O B% % Scott 0 #] 163
£ (3090R), Scott I #1494 (81HR), Scott 1A 47

Table 15. Progression of diabetic retinopathy during a follow-up period of 26 months or
longer
Amplitude Peak latency Nur;'lfber Progression of retinopathic stage
(20) of O, eyes Number of eyes %
Severely Normal or
decreased prolonged 38 25 =y 658
ZO<(M,-30,) >ML+20,) ii ;
Mildly i !
Normal or H Kkk -
( h?i%rgiﬁ(fzo prolonged 47 11 ' 234
S(Ma2ay >M+20y) ;
Prolonged o
>(M+30,) 17 2 eer
Prolonged *kk 258
Normal
: (Mi+20)< 50 12
ZO0=(Mai20.4) <(M.+30.)
Normal Tl 17

Progression indicates here that the stage of retinopathy advanced to next stage by

Scott's classification.

M., and o, indicate respectively the mean and standard deviation
of the summed amplitude (X O) in normal control subjects.

M. and o, indicate

respectively the mean and standard deviation of the peak latency of O, in normal

control subjects. *** p<0.001.

Table 16. Progression of diabetic retinopathy during a follow-up period of 26 months or longer

Duration of diabetes (years)

<10 >10
Amplitude
(XD) Progression of Progression of
Nur(:}ber retinopathic stage Nug}ber retinopathic stage
eyes Number of eyes % eyes Number of eyes %
Severely
decreased 10 6 60.0 = 28 19 67.9 57
2O0<(M-30) ; P
Mildly i e
decreased !
(M-30)< 20 30 7 233 17 4 23.5
<(M-20)
Norma l 148 34 233 52 17 27
F0=(M-20) : ’
Progression indicates here that the stage of retinopathy advanced to next stage by Scott’s classifica-
tion.

regardless of the duration of diabetes.

Progression was more frequent in eyes with severely decreased amplitude (£ O<M-3¢) than in
eyes with normal amplitude (£ O>M-2¢ ) or mildly decreased amplitude (M-30 <5 O<M-2¢ )

i

M and ¢ indicate respectively the mean and standard deviation
of the summed amplitude ($O) in normal control subjects.

* p<0.05; ** p<0.01.
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% (80 BR) B X U Scott IIIHE 29 & (47 HR) DET 288 4
(517 iR) THEA~T.

BUN {& & OPs @ 8 % # Scott 0 #8163 & (309
fiR), Scott I #1514 (828R), Scott I #5614 (87
iR) B &V Scott MHF 3448 (55HR) DEF2994 (533
iR) THENI

OPs T RO I ERFEREEOETFHOE
(V) TOSEERKRTH 5.

1. EERNEDFRFRB X UBEEOEE» S A7
R R

REOMERCBVT, OPs DIRIEM S0 B X U0,
TEAREBEORRICE D WIS (Scott 1 ~IIHA)
FIEEE AT, OPsIEH (GRIEFI S0 £ 0, JES
WO & b EFEENIC D 2) FEOMEEAE (Scott
I~8) REEEIZ19.6%THYH, EEMRELE
(Scott IIHA) FKEMHER 1.8% TH -1z, OPs[HL#
BEAE R B D M BEME (Scott I~1IHA) % fiE 45 &
(40.6%) X OPsEH B D Zh (19.6%) £V &
(p<0.001), OPs iRiEEEE T OMEAE (Scott I

Table 17.

L}

~IIHA) RAESHE (61.8%)) IITEABIFEREED Z
(40.6%) £ DEH» -7 (p<0.005). OPsiRIEFHE(E
TEOREE (Scott I ~1IHA) FEHEE L 82.4% T
Hv, EEMEBE (Scott IIHH) FHEHEEII47.1%T
Hot (F10). ME2 v 7F=>BL U BUNB#E
BETO OPs FRRICED W - HEE (Scott 1 ~IIIHA)
RIERES & CEEMBRE (Scott KA FREHE
10 (RESHRER) OBRLIJTECIL Tuk,

WIEME (Scott 1 ~IIIHA) RIEMEE*REOBMER
EIREARMER L THA, &7 Scott HHERIZR - 72
BEEEEREAE 2 RECQB MR C REAERE
TN, REABEEOMRESE (Scott I ~IIHA)F
ESEE (77.9%) REABMEROZH (20.5%) X
DE»- (p<0.001). REABMRO BEMEE
(Scott TI) FMESEE (32.6%) IREAHRMEHOZ
(4.4%) £ DE»o7 (p<0.001) (F11).

HIEAE (Scott 1~IIHA) REFEELIEY V75
—VfEML.2mg/dl 22 2F L 1.2mg/dl AT D
BEL TNz, F 72 Scott MIEAW R - 72 B EMEMERE 55

Summed amplitude (2 0) of the oscillatory potentials in five diabetic patients

having the different ERG findings in the left and right eyes

Progression of

Duration h .
Case  Sex Age of Retinopathic stage  ogejllatory  Months of
(years) diabetes Initial Later Potentials follow-up:
(years) stage stage
R T — W non-recordable
1 F 83 18 52
mildly decreased
L I — [ 9.24V)
R I — VW non-recordable
2 M 62 10 p p 12
mildly decrease
L I — O (127.8 V)
mildly decreased
R O — O (147.24V)
3 F 41 11 42
L I — Vv non-recordable
severely decreased
R I — 1 (6754V)
4 M 45 7 T a 42
mildly decreased
L 1T — 1 (1052 V)
mildly decreased
R T — 1 113.02V)
5 F 68 20 - 33
severely decreased
L I —V (79.14V)
The stage of retinopathy advanced in 4 out of 5 eyes showing a severely decreased

amplitude (S0<M-3 7).
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FEHEEME v 7 F = o EH 1.2mg/dl 28 2
B 1.2mg/dl AT OB L TR, s L7+ =
SEH1.2mg/dl LR B EBEORIERE (Scott 1 ~1II
) FEAEHE (58.5%) 13 1.2mg/dl LFO#ED 2 h
(38.7%) L D@» -7 (p<0.02), MFE /L 7F =
fEA 1.2 mg/dl % 8 2 % B> BIEMIESE (Scott Il
) FEEHE (19.5%) 13 1.2mg/dl LIFORED 2 1
(8.3%) L h@Em» o7 (p<0.05) (& 11).

MMEAE (Scott I~ RS 5 BUN @ 21
mg/dl 28z 2B L 21l mg/dl LR OB & TH~T2.
& 72 Scott HIHAZ B - 7- BAERISE S 45 % BUN
A 2l mg/dl 2B 2 2B L 2lmg/dI AT DB : T
7z, BUNTE A 21me/dl % 48 2 2 BE OO 8

Normal Normal amplitude
amplitude (X0) Prolonged peak
l

Normal {atency

peak latency(Oy) >(M+200)

—

P <0001

P <0005 I
P <0001

P < 0001 I

Mildly decreased
amplitude
(My-30 )5 30<(My - 203 )
Normal and prolonged
peak latency

>(M_+ 20)

Severely decreased
amplitude
30 <(My-303)
Normal and prolonged
peak latency
>(M_+20)

Fgi. 10. Prevalence of diabetic retinopathy in
patients divided into four groups on the basis of
ERG findings. The ERG findings in these four
groups were: (1) normal oscillatory potentials,
(2) prolonged peak latency and normal amplitude,
(3) mildly decreased amplitude (M-30<3S0<M-
20) and (4) severely decreased amplitude (S0<
M-3¢). M, and o, indicate respectively the
mean and standard deviation of the summed
amplitede (20) in normal control subjects. M, and
0. indicate respectively the mean and standard
deviation of the peak latency of O, in normal
control subjects. Statistical difference in
prevalence of visible retinopathy is indicated
by <0.005 or 0.001.

(Scott I ~III#A) FEMEHEE (72.5%) 12 21 mg/dl AT
DEFEDEH (38.8%) & b & Mmoot (p<0.001).
BUN {45 21 mg/dl %# z 2 B0 BEEMBIER (Scott
) FERESARE (27.4%) 13 21 mg/dl IF DD # 11
(8.5%) L&t (p<0.001) (K7 11).
BEEOHEEZHEL T OPs RIBE FHOMEE
(Scott I ~IIIH) FEFMEIERE B X U Scott NI R - 72
EREMBRERERE LB REABETL2 LIE
BRI SO AMET (IER TR 149.5 4 Vo25RiE) L 72 iEfl
DHEIERE (Scott 1~IIHA) FHAEHEE (97.4%) IRE
BEBEOADEEDZEN (77.9%) &L DE L (p<
0.01), £7: OPs IRIBIE T O ADHD F 1 (65.6%) &
DED»ok (p<0.00D) (M 12), REABHETLD Y
#RIEF] 2O #ET (ER TR 149.5 V2K L 12iE
BIOERERIMERE (Scott [IHA) FAELHEE (60.5%) IR
EABHOAOBEDO R (32.6%) LDEL (p<
0.01), £7: OPsIRIBIE T DA DO ZH (31.2%) &
D@E,-otz (p<0.01) (R 12), —F, RESBRMETL

Proteinuria { + )

P <0.001t

Serum creatinine
>12mg ~dt

Serum creatinine
<12mg A4l

P<002

Scott |
22.0°%

8UN BUN
>2img ~dl

Scott I

27.4%% @
Scott |
11.8%

Fig. 11 Prevalence of diabetic retinopathy in
patients with proteinuria, increased serum
creatinine level or increased BUN level.
Statistical difference in prevalence of visible
retinopathy between patients with normal renal
function and those with disturbed renal function
is indicated by p<0.02 or 0.001.

P <0001
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Decreased amplitude Proteinuria(+) Decreased amplitude s Proteinuria(+)
<(M-20) <(M-20) I
Scottl~MO Scott 1“[% Scott |~
o | ° 7
65.6 % (£g3) 77.9 % ( ¢) 87.4% ()

Decreased amplitude  Proteinuria(+) Decreased amplitude sm Proteinuria(+)
<(M-20) 1 <(M-20)

Scott I Scott I Scott I
312% (%) 32.6% (%5 60.5°% (_Zg)
| . |

Fig. 12. Prevalence of diabetic retinopathy in patients showing amplitude suppres-
sion of the oscillatory potentials and/ or proteinuria. The ratios indicate the
number of eyes with the indicated retinopathy over the number of eyes studied
within the specified group. M and ¢ indicate respectively the mean and standard
deviation of the summed amplitude (£0) in normal control subjects. **, p<0.
01; ***, p<0.001.

Decreased Normal Normat Decreased

amplitude Proteinuria amplitude Proteinuria amplitude Proteinuria amplitude Proteinuria
<(M-20") =) T =) T -+ <(M-20) (+)
Scott I-IL Scott I-0 Scott I-0 Scott I'I
32.7%( %) 23.4% (35) 521% (.23 36.8% (%)

L osoxx —

Decreased Normal Normat Decreased
amplitude Proteinuria amplitude Proteinuria amplitude =g=Proteinuria amplitude Proteinuria
<M-20) - T © 77 —M-20) *
Scott I Scott I Scott I Scott M
1094 (.50) 29% (1) 10.6% (357) 605°%(2%)
| . I . | . xx —
Decreased Normat Normal Decreased
amplitude Proteinuria amplitude Proteinuria amplitude Proteinuria amplitude Proteinuria
<(M-20) T - T = T Gl <(M-207) T “
Scott [-[0 Scott 1~ Scott 1~ Scott [-IT
4367 (%) 263% (85 625 (245) 97.4°%( 25

| * 1 ***——'L——-***————J

Fig.13. Prevalence of diabetic retinopathy in patients with proteinuria and/or
amplitude suppression of the oscillatory potentials. The ratios indicate the number
of eyes with the indicated retinopathy over the number of eyes studied within the
specified group. M and o indicate respectively the mean and standard deviation of
the summed amplitude (£0) in normal control subjects. * p<0.05; ***, p<0.001.
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b IRIBAN SO S TERHEMNIZ & - 72 GO BEEE
fiE (Scott INER) RSB IL 2.9% 12T &ieh -7 (]
13), REBBHETL»VIRBENSONEEIZET
(85.8 u VIORKIE) L 7-EBIZHT 2 $8IEE (Scott 1
~IIH) SEEHEIX 100% (L3RS 13HR) vz l, =
D5 B EEMBRAE (Scott I FEMESEEE 1T 76.9%
(I3ERHF10ER) THote, ME7 L 7F =2 {EA 1.2
mg/dl ZBZ L2 bIREMIOMNET (EE TR

Decreased amplitude
<(M-20)

Scott I~IT

59.6°% (5§77

Serum creatinine level

1 >1.2mg,dl
Scott |-

58.5%(247)

Decreased amplitude Serum creatinine level

l <(M-20") 1 >1.2mg Al

Scott I Scott oI
19.5%(57)

26.3% (397
L

149.5 u VRHE) U2 fERI T OHBERE (Scott I ~1II
W) RS 78.6%THD, Z03 L ERMEER
(Scott IIKA) HAELERE N 57. 1% TH - 1- (H14). %
7 BUN % 21 mg/dl 2 2 L » & IRIEF S0 »HE
T (EE TR 149.5 4 VO5REE) Lt fl < o i E
(Scott I ~IIIHA) i3 FEAESRE 12 87.5% TH D , 2D
LEEMBUE (Scott [IIH) FEMEEIX 58.3%Th -
7z (B 15),

<(M-20") creatinine level

Decreased amplitude Serum
I >1.2mg, A4l

Scott I~
786% (1)

<(M-20) creatinine level

Decreased amplitude Serum
I >1.2mg Al

Scott IT
57.1%(.87)
% |

- x

Fig.14. Prevalence of diabetic retinopathy in patients showing amplitude suppres-
sion of the oscillatory potentials and/or an increase in serum creatinine level. The
ratios indicate the number of eyes with the indicated retinopathy over the number
of eyes studied within the specified group. M and ¢ indicate respectively the mean
and standard deviation of summed amplitude (S0) in normal control subjects. *,

p<0.05.
Decreased amplitude BUN level Decreased amplitude BUN level
<(M-2¢) >21mg Al <(M-20) >21mg Al
Scott I~ Scott I-[IT Scott I~IT
648°% (550 72.6% (5 87.5% (47)
| « |
Decreased amplitude BUN level Decreased amplitude BUN level
<(M-20) 1>21m9/ﬁl <(M-20) >21mg A4l
Scott I Scott II Scott I
304°% (387 215% (&) 58.3% (157)
L . |
L . |

Fig.15. Prevalence of diabetic retinopathy in patients showing amplitude suppres-
sion of the oscillatory potentials and/or an increase in BUN level. The ratios
indicate the number of eyes with the indicated retinopathy over the number of eyes
studied within the specified group. M and ¢ indicate respectively the mean and
standard deviation of the summed amplitude (£0) in normal control subjects. ¥,

p<0.05.
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2. BEEORES L UBBEOFED 5 &R
BNE O ZERTEE
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wFET. OPsIEY (RIEF S0 & O, [ASER O E
L EEBENICHS) HERREREDH TS ETL
FeEETIHET L, Scott NIEATIE4.9%1C§ &
F2. —7, OPSIRIEET (E¥ TR 149.5 xV*2RHE)
$EREW Scott IIHAT 70.7% i £ T LR L Tz, HEE
F (Scott I~IIH#H) ¥ 0 OPsIRIBE THE
(39.6%) i Scott 0 fHiEEDZH (14.1%) £ o
72 (p<0.001). ¥BEEE (Scott I ~IIHYH#D OPs &
B (RERN S0 B LU0, BABROI R LT
n—HoEE) B (85.7%) 1X Scott 0 HiFED

Scott0 Scotti-0

Prolonged
peak latency

Prolonged peak latency,
(Normal amplitude)

(Normal amplitude )

\ P <0001

p <0001

| Normal P<0001
49°%

Prolonged
peak latency
{Normal amplitude)

Prolonged
peak latency
{Normal amplitude)

ScottI Scott |~

*: Mildly decreased amplitude
(M-30)<20<(M-20)
**: Severely decreased amplitude
=0<(M-30)

Fig.16. ERG abnormalities in patients divided
into three groups on the basis of their stage of
diabetic retinopathy. Ophthalmoscopic exami-
nation in these groups revealed either (1) no
visible retinopathy (Scott 0), (2) mild retinopathy
(Scott 1T and I1), or (3) severe retinopathy (Scott
II). ERG abnormalities in patients having any
visible retinopathy (Scott I ~III) is summarized
in the lower right graph. M and o indicate
respectively the mean and standard deviation of
the summed amplitude(S0) in normal control
subjects. Statistical difference in prevalence of
amplitude suppression among eyes without
visible retinopathy or with different stages of
retinopathy is indicated by p<0.05 or 0.001.

¥

21 (59.7%) £ b B -1z (p<0.001) (B4 16), M
s 7F =22 BUNMERCELTH OPs REM
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LB LT 100%THD (KM19),ME2 v 7 F
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FELTE Mot (p<0.02). OPs RIF{E THE I,
BUN {#i%3 21 mg/dl ## 2 T L & b #EAE Scott 1
~IER) 2 B L7 EFIc 8T 56.8% TH H (X 20),
BUN {28 21 mg/dl LI F iz & £ & D #IEAE (Scott
I ~IIH8) 8L 72-fEE (31.9%, 185MRFI59HR) &
HLTEmote (p<0.01). %7z OPs RIEIK THE
1%, BUN {58 21 mg/dl % # 2 T L b HiE IR
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Scott0~II

Proteinuria(-) Proteinuria(+)
KK 70,

Normal
19.8°%

86
Eyes J Prolonged
peak latency

(Normal amplitude)

Normal

Prolonged P<000!
peak latency
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P <0001 (Normal amplitude)
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*: Mildly decreased amplitude
(M-30)<=0<(M-20)
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Fig.17. ERG abnormalities in patients with and without proteinuria.
Scott 0~1II indicates all patients with adult-onset diabetes mellitus
either with or without visible retinopathy. M and ¢ indicate
respectively the mean and standard deviation of the summed
amplitude (£0) in normal control subjects, Statistical difference in
prevalence of amplitude suppression between patients with

proteinuria and those without proteinuria is indicated by p<0.05 or
0.001
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R — £ % k —

Fig.18. Prevalence of amplitude suppression of the oscillatory potentials in patients
having diabetic retinopathy and /or proteinuria. The ratios indicate the number of
eyes with amplitude suppression of the oscillatory potentials over the number of
eyes studied within the specified group. M and ¢ indicate respectively the mean and
standard deviation of the summed amplitude (£0) in normal control subjects. *
p<0.05; ** p<0.01; ***, p<0.001.
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L s — I 5o —
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Fig.19. Prevalence of amplitude suppression of the oscillatory potentials in patients
having diabetic retinopathy and/or an increased serum creatinine level. The retios
indicate the number of eyes with amplitude suppression of the oscillatory potentials
over the number of eyes studied within the specified group. M and ¢ indicate
respectively the mean and standard deviation of the summed amplitude (20) in
normal control subjects. *,p<0.05; **, p<0.01; *** p<0.001.
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Scott [~IIT BUN level
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Fig. 20. Prevalence of amplitude suppression of the oscillatory potentials in patients
having diabetic retinopathy and/or an increased BUN level. The ratios indicate
the number of eyes with amplitude suppression of the oscillatory potentials over the
number of eyes studied within the specified group. M and ¢ indicate respectively
the mean and standard deviation of the summed amplitude (£0) in normal control

subjects. *,p<0.05; *** p<0.001.
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Fig.21. Prevalence of proteinuria in patients with
and without visible retinopathy.
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Fig. 22. Prevalence of proteinuria, increased
serum creatinine level and increased BUN level
in patients classified into two groups. Normal
amplitudes of the oscillatory potentials (left) and
amplitude suppression (right). M and o indicate
respectively the mean and standard deviation of
the summed amplitude (20) in normal control
subjects.
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Fig.23. Prevalence of proteinuria, increased

serum creatinine level and increased BUN level
in patients with amplitude suppression of the
oscillatory potentials. The patients were classi-
fied into two groups: those with mildly de-
creased amplitude (M-36<30<M-20) (left) and
those with severely decreased amplitude (SO<M-
30) (right). M and ¢ indicate respectively the
mean and standard deviation of the summed
amplitude (S0) in normal control subjects.
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Fig.24. Prevalence of proteinuria, increased serum creatinine level and increased
BUN level in retinopathic patients having amplitude suppression of the oscillatory
potentials. Proteinuria was detected in approximately 60 percent of the cases
which showed retinopathy combined with amplitude suppression, and in appro-
ximately 80 percent of eyes having Scott IIl retinopathy combined with amplitude
suppression. The ratios indicate the number of eyes in affected patients over the
number of eyes studied within each group. M and ¢ indicate respectively the mean
and standard deviation of the summed amplitude (£0) in normal control

subjects. *, p<0.05; *** p<0001.

Table 18. Electrographic values for the summed amplitude (£0) and peak latency of the
first oscillatory potential (O)) in diabetic patients with and without proteinuria

Scott I ~1I
Proteinuria Number Amplitude (ZO) Peak latency of O,
of
Mean Mean
eyes (2 V) SD (msec) SD
Absent 87 201.1 4 90.4 15.6 0.8
sk *k
Present 67 154.54 739 16.14 1.2

** p<0.01; *** 5<0.001.

Table 19. Electrographic values for the summed amplitude (2 0) and peak latency of the
first oscillatory potential (O,) in diabetic patients with and without an increased

serum creatinine level

Scott [~
crii?i.ln?ne Number Amplitude (Z0O) Peak latency of O,
level of

Mean Mean

eyes (uV) SD (msec) SD

<1.2mg/dl 184 201.84 88.0 15.7 4 0.9
*k *

>1.2 mg/dl 24 152.24 78.0 16.14 0.9

* p<0.05; ** p<0.01.
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O, [EA B L OR £ H T, #HIERE (Scott 1~
) 2B32EFBCBLT, MFEs7 v 7 FoUEE
RIEF] =0 L O, BUN ff & #RIEF] 20 & DDV
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FromE s vy F= e O, HAER & O, BUN
B O, HEERE L ORO LT IICBVWTLEELRIE
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Table 20. Electrographic values for the summed amplitude (£0) and peak latency of the
first oscillatory potential (O,) in diabetic patients with and without an increased

BUN level
Scott I ~1I
113;51211 Numfber Amplitude (Z0) Peak latency of O,
0
Mean Mean
eyes (1 V) SD (msec) SD
<21 mg/dl 187 198.5 4 87.4 15.74 0.9
*% *
>21 mg/dl 37 154.5 4 73.9 16.14 1.3
* p<0.05; ** p<0.01.
Hv
S50 | .
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T . L ) e Scott |
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~ a ® 4
v 300} s et
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3 250 F T owir 2, H y=-324x+2287(t17|.2)
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< 150} - it
fwe *
100} R .
s ¥ :x ? - s
so b . a 5 :
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Fig. 25. Relationship between the summed amplitude (£0) of the oscillatory potentials and serum

creatinine level in cases with visible retinopathy.

The summed amplitude (£0) tended to decrease

with an increase in serum creatinine level. The regression line is expressed by an equation Y = —
32.4X+228.7, where X and Y represent serum creatinine levels and summed amplitudes (20),

respectively.
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Fig. 26. Relationship between peak latency of the first oscillatory potentil (O,) and serum creatinine
level in cases with visible retinopathy. The peak latency of O, tended to be prolonged with an
increase in serum creatinine level. The regression line is expressed by an equation Y=+0.41X +
15.3, where X and Y represent serum creatinine levels and peak latenties of O, respectively.
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Fig.27. Relationship between the summed amplitude (S0) of the oscillatory potentials and BUN
level in cases with visible retinopathy. The summed amplitude (30) tended to decrease with an
increase in BUN level. The regression line is expressed by an equation Y = —2.6X+236.8, where
X and Y represent BUN levels and summed amplitudes (S0), respectively.
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Fig.28. Relatiohship between the peak latency of the first oscillatory potential (O,) and BUN level
in cases with visible retinopathy. The peak latency of O, tended to be prolonged with an increase
in BUN level. The regression line is expressed by an equation Y =+ 0.04X + 15.0, where X and
Y represent BUN levels and peak latencies of O, respectively.
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Clinical Importance of Electroretinographic Oscillatory Potentials in Adult-Onset
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Abstract

The oscillatory potentials of the electroretinogram were studied in 572 eyes in 303 patients with
adult-onset diabetes. In addition to the amplitudes, the time parameters (the peak latencies and
peak intervals) of the oscillatory potentials were quantitatively investigated. In eyes without
diabetic retinopathy, the peak latency of the first oscillatory potential (O,) was more frequently
abnormal than either the amplitude or the peak interval of the oscillatory potentials. The peak
latency of O, is sensitive in detecting early retinal disorders in diabetes. As the diabetic
retinopathy progressed, the peak latencies became prolonged and the amplitudes became
progressively reduced; the percentage of eyes having both a suppressed amplitude and a
prolonged peak latency increased. Therefore, the amplitude suppression is indicative of the
severity of diabetic retinopathy. During a follow-up period of 26 months or longer, diabetic
retinopathy was found to progress more frequently in eyes with a severely suppressed amplitude
(20<85.84V) than in eyes with normal amplitudes (SO= 149.5,V) or mildly suppressed
amplitude (85.84V=30<149.5,4V). Diabetic retinopathy was present in 97.4 percent of eyes
having amplitude suppression ($0<149.5,V) in patients with proteinuria. Proteinuria was
detected in 79.3 percent of cases having Scott I retinopathy combined with amplitude suppres-
sion. The clinical importance of the oscillatory potentials in diabetes is summarized as follows :
Retinal disorders in the pre-retinopathic stage can often be detected by prolongation of the peak
latency, which is frequently one of the earliest symptoms of diabetic retinopathy. The severity of
the diabetic retinopathy can be estimated by the amplitude suppression. The amplitude
suppression is a useful clinical tool in predicting the likelihood of the progression of the diabetic
retinopathy. The amplitude suppression, combined with visible retinopathy, is proposed as an
indication of the high incidence of diabetic nephropathy.



