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Retinal electrofunctional alterations in
patients affected by juvenile diabetes

R. MALAGOLA!, L. ARRICO !, G. BELCARO?Z2, F. LENARDUZZI !, M. NEBBIOSO'!

Aim: The purpose of the study was to evaluate the internal
retinal layers functionality and to document the correlations
with metabolic control parameters in patients affected by
diabetes mellitus type I free.

Materials and methods: A group of 40 patients affected by in-
sulin dependent diabetes mellitus type 1 were examined by
means of the scotopic threshold response (STR) and oscilla-
tory potentials (OPs). The results were compared with the
data obtained from a group of 20 healthy subjects.

Results: Statistically significant correlations have been iden-
tified between the STR values and the levels of glycosylated
haemoglobin and glycemia at the time of the exam.
Conclusion: The results show the presence of a retinal func-
tionality alteration located mainly in the internal retinal lay-
ers. This level generates the STR response which is produced
specially by the amacrine cells that are sensible to the dam-
age of the retinal microcirculation.

KEY worbDSs: Electroretinogram (ERG) - Insulin dependent dia-
betes mellitus - Juvenile diabetes - Oscillatory potentials (OPs) -
Scotopic threshold response (STR).

We evaluated the retinal functionality of patients
affected by diabetes mellitus type I free from
retinal and general complications caused by the dis-
ease.

The aim was to document functional alterations
of the internal retinal layers, with particular atten-
tion for the amacrine cells, that according to the lit-
erature!-3 are involved in the regulation of the mi-
crocirculation. To perform this evaluation we used
to electroretinographic examinations: the Scotopic
Threshold Response (STR) and the Oscillatory Po-
tentials (OPs).
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Materials and methods

This research was a supportive care study and was
conducted on 40 patients with type I diabetes includ-
ing 20 males and 20 females, mean age 16.3 + 2.5
years SD (ranging from 10 to 18 years). In accord-
ance with the Helsinki Declaration, the patient was
informed about the use of your data and signed an in-
formed consent. The study protocol was approved by
the Ethical Committee, Sapienza University of Rome.

Inclusion criteria were as follows:

— Absence of complications due to diabetes or
other systemic diseases;

— Absence of ocular alterations as glaucoma,
cataract, maculopathy, diabetic retinopathy, trauma,
previous intraocular surgery, and amblyopia;

— Refraction values between = 3D sphere and +
1 D cylinder;

— Best-corrected visual acuity (BCVA) for far dis-
tance up to 0.1 logMAR (20/25 Snellen) in either eye.

A comprehensive eye examination included
BCVA for far and near vision, slit lamp biomicros-
copy, intraocular pressure measurement with Gold-
mann applanation tonometry, and dilated fundus
examination.They therefore underwent the testing of
STR and OPs.

Electro-functional tests

A full-field ERG was performed with the Vision
monitor MonPack 120 Metrovision (Pérenchies,
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TaBLE I.—Statistical comparison between patients and controls (p < 0.001 and < 0.02).

RETINAL ELECTROFUNCTIONAL ALTERATIONS IN JUVENILE DIABETES

Patients

Controls

Values Mean SD Mean SD P value
STR Amplitude (uV) 10.2 +£4.35 20.5 +2.27 0.001
STR Latency (ms) 152.25 £12.6 145.3 £7.85 0.001
OPs Amplitude/Latency 2.57+0,56 2.02+0.47 0.02

France) according to ISCEV# reference procedures.
The ERG was registered using: ERG-jet contact lens
electrodes to detect signals, skin electrodes on the
outer corner of the eye as reference, and an ear clip as
neutral electrode. Prior to the exam, patient’s pupils
were dilated using tropicamide 1% to induce maxi-
mal pharmacologic mydriasis in the selected patients
and they were adapted to the dark for 30 minutes.

We applied ERG-jet electrodes to the eyes of the
patients in a Faraday cage with a low intensity red
light, so not to interfere with the dark adaptation.

The parameters we considered were:

— STR: maximum amplitude obtained in the
STR and its latency;

— OPs: ratio between the sum of the amplitudes
and the sum of the latencies (A/L) of the OPs.

The results were compared with the data obtained
from a group of 20 healthy subjects of mean age 18,3
+ 2,15 years and statistically analyzed thanks to the
two tailed Students t test for paired samples.

Results

In the examined patients the STR values showed
the following pattern:
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Figure 1.—Graphic representation of the regression lines related
to STR amplitude and glycemia.
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1) Reduction in amplitude and increase in latency
of the STR wave (Table I);

2) Slight reduction of the amplitude/latency ratio
in the OPs (Table I).

Statistically significant correlations have been
identified between the STR values and the levels of
glycemia and of glycosylated haemoglobin at the
time of the exam (Figures 1, 2, and 3). No statisti-
cally significant correlations have been detected be-
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Figure 2.—Graphic representation of the regression lines related

to STR latency and glycemia.
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Figure 3.—Graphic representation of the regression lines related
to STR amplitude and glycosylate haemoglobin.
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tween the latencies of STR and the values of HbA,,
a glycosylated haemoglobin.

Discussion and conclusion

The results clearly show the presence of a retinal
functionality alteration located mainly in the internal
retinal layers. This level generates the STR response
which is produced specially by the amacrine cells. The
functional alteration of the amacrine cells is related to
the metabolic control parameters and so their activity
can be modified by damage of the retinal microcircu-
lation.!-3.5 Therefore an alteration of the STR reflects
a malfunctioning of the amacrine cells. The altered
regulation of the microcirculation would cause initial
changes in the retinal trophism, also revealed by the
reduction of the OPs amplitude/latency ratio.>

The metabolic alteration damages particularly the
amacrine cells that, losing the capacity to regulate reti-
nal microcirculation, favors alterations of the cellular
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trophism. The persistence of this situation can establish
a vicious circle that is able to lead to the anatomical
alterations typical of the full blown retinopathy.
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