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Abstract

Diabetes Mellitus (DM) has detrimental effects onhte various organs of our body includ-
ing peripheral nervous system, which are widely a@pted. However, not much research is
done on understanding the central nervous system ({S) abnormalities in DM. Visual
evoked potential (VEP) is a non-invasive neurophjaogical examination that detects
early diabetic retinopathy changes, which is impownt in preventing loss of vision. Aim
was to evaluate the efficacy of VEP in detecting timal ganglion cell damage in diabetics
and to correlate between By latency in milliseconds (ms) and duration of diabkes. This
study included 20 diagnosed DM type Il patients omore than 2 years duration and with-
out any clinical complications. 20 age and sex mdted subjects were taken as controls.
VEP was recorded using pattern reversal stimulatiorwith EMG RMS MARK Il machine.
P100 latencies (ms) was significantly prolonged in dbetics with mean + SD of (110.14 +
5.30 ms) as compared to controls (100.17 £ 0.75 méjh p value <0.001. Significant posi-
tive correlation was found between duration of diaktes and Ry latencies (r =0.63;
p=0.003). It can be concluded that the prolongationf P;q latencies observed in diabetics
could be a manifestation of structural damage at te level of the myelinated optic nerve fi-
bres or retinal ganglion cell damage before developent of diabetic retinopathy and R
latencies showed significant positive correlation ith duration of diabetes.
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Key Messages

Diabetic retinopathy is a leading complication @lgktes. Often, the patient is ignorant of any symp
toms until it is too late to manage effectively.rdiigh visual evoked potentials, diabetic retinopath
can be diagnosed early and this could lead toratbgynosis during treatment.

Introduction The present study is therefore carried out withaime of
establishing the role of VEP in the assessmenttifial
In diabetics, the most common cause of blindnesstis ~ ganglion cell damage, which is a sign of diabetiergti-
nopathy. The abnormalities of central nervous syste nopathy and to correlate betweepofatency in millisec-
(CNS) and predominantly their relevance to optfoac- ~ onds (ms) and duration of diabetes.
tion, have not received much attention [1].
Subjects and Methods
Diabetes mellitus (DM) causes vascular and metaboli
abnormalities resulting in visual defi¢g]. Visual evoked  Study included 20 patients with more than 2 yeérsue
potential (VEP) is effective in detecting retingistinc-  ration of diabetes (17 males and 3 females; mean ag
tion in diabetics with normal visual acuity [2]. 57.5 + 9.7 years, range: 42-70 years) and the aontr
group included 20 subjects matched for their agksax.
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placement as shown in Fig.1. Uniform illuminatiomsv
All patients had Non-Insulin Dependent DiabetesI¥esl  maintained in the laboratory and the electrode dapee
(NIDDM) proved by recent blood glucose studiest{fas  was kept below 5R. The evoked responses were aver-
blood glucose levels). All cases were clinicallae¥ned aged and analysed by the Evoked Potential Recorder
for chronic complications of diabetes for exclusi®ta- (EMG RMS MARK Il machine). The peak, {3 latencies
tients with long standing hypertension and withtgas-  (Fig.2) were recorded and correlated with duratibdia-
tory of cerebrovascular accidents were excludetiefta  betes.
consuming more than 100ml of alcohol daily and ¢hos
With_ peripheral nervous system abnormalities ntteel  g4tigtical analysis
to diabetes were excluded from the study.

Two tailed independent student t-test was usethtbthe
The ophthalmological examination carried out onpalt  significance in Iy latencies of VEP waveforms between
tients included visual acuity, recording of intratas ten-  the diabetic and control groups. Significance wk® a
sion and fundus examination under full mydriasife T assessed at 1% level of significance. The corogldbe-
patient was instructed to avoid any miotic or mgtici  tween duration of diabetes andyflatency of diabetics
drugs 12 hours before the test. The study inclualdg  was done using Pearson correlation co-efficient.
those patients with normal visual acuity. Patiewith
d_iabetic retinqpathy, cataract, glaucoma, vitreopaci-  gatigtical software
ties or any evidence of optic atrophy were excluftech

the study. The institutional ethical clearance whained  The statistical software namely SPSS 19.0 was tsed

for the stu_dy. The informed consent was taken feam analyse data and to generate tables Microsoft \aouti
lected subjects. Excel was used.

Visual evoked potentials were recorded using patter
versal stimulation. Patients were advised to coritieout
applying oil to scalp. They were further instructed o ) i
shampoo and dry their hair. The skin was prepased pl here was no significant dlffgrence md?laten_cy b_e-
abrading and degreasing. Monocular, pattern-relersiveen the right and left eyes in both control afabettic
checkerboard stimulation of 1.8 Hz frequency waasdus 9rOUPS as shown in Table: 1.
The distance between the TV screen and each swinect
100cms.The patient was instructed to fix his gazth@ Regarding results, the mean values for both eye® we
centre of the screen. An average of 200 sweeptofili  taken. The mean R wave latencies were significantly
was given to each eye and the visual function was aprolonged in diabetics compared to the control grou
sessed with the help offgwave latency. (110.14+ 5.30 ms Vs. 100.17+ 0.75 ms, p <0.001y.(Fi
3).

Results

The bioelectrical signals were recorded by silvesitver

chloride disc electrodes placed at: 1) Grounding)(R2)  Significant positive correlation was found betweeeaan
Active (O;), 3) Reference (Fz) using electrode paste P, wave latency and duration of diabetes mellitus (r
cording to 10-20 international system of EEG &tme =0.63; p=0.003) (Fig. 4).

Table: 1. P,oo wave latency in diabetic patients and control saty.

Diabetic patients Control subjects
Total number of subjects 20 20
Pigolatency of Right eye 109.63+5.18(102-119) 99.69+0.94(98-101)
Pioolatency of Left eye 110.65+5.49(101-119) 100.65+0.74(98-101)
Mean Rqolatency of both eyes 110.14+5.30(101-119) 100.17+0.75(98-101)

Values (in milliseconds) are mean + SD (rangesareptheses)
p<0.001, diabetic Vs. control subjects
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Figure 1. Electrode location§10].

a)Location of active, reference and ground eleatotbr standard responses. The active electrottcéged at
Oz. The reference electrode is located at Fz. Thargl electrode is located atf.The subscript z indicates a
midline positior{10].
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Figure 2. Normal subject VEP waveform [10]. trol subjects
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by ischemic neuronal and other retinal structuehdge
caused by microvascular abnormalities [2].

Vascular damage in diabetic retinopathy is due dn-n
enzymatic advanced glycosylation products [2isual
evoked potentials (VEP) showed thagd® latency was
significantly prolonged in diabetics compared totcol
subjects. The abnormal basal VEPs are suggestiv of
premature involvement of the optic nef@g

A study found prolongation of ;i latencies in 50 DM
patients of which 6 of them had diabetic retinogdt.
Another study found prolongation of g latencies in 35
diabetic patients, but they did not have retinopath
[5]. The correlation was found to be positive betw®&EP
latencies and duration of diabetes [5@jolongation of
VEP latencies were reported in 50 asymptomaticlimsu
dependent diabetic patients without retinopdthy7, 8].
VEP measurement seems to be a simple method for de-

Figure 4. Correlation between duration of diabetes andtecting premature alterations in anterior visuahpays

Mean Rgoowave Latency

Discussion

in diabeticq5].

A study has shown that;fg wave latency was signifi-
cantly lengthened during hypoglycaemic episofiéls

The VEP are electrical potential differences reedrd None of the patients in our study had any signssynap-

from scalp in response to visual stimuli and caso dle

used to assess the visual path, which runs fromatet
In the present

ganglion cells to the visual cortgg].

toms of hypo-glycaemia during VEP recording.

It is already established that the interventiomnisst ef-

study, the differences in 3 wave latencies between the fective when done at the onset of first sign ofodic

diabetics and the control group as shown in Talded
Fig.3 indicate that VEP detected damage in retiyzal-
glion cell in diabetics. This ganglion cell damagpgn be
considered as a sign of preclinical diabetic retathy, as
no signs of diabetic retinopathy wedetectedn the pa-
tients on ophthalmoscopic examinati@h

Damage in retinal ganglion cell in diabetics cardbe to
extracellular glutamate accumulation leading tacfiomal

and anatomical changes, which arise even befoilas

damage. Oxidative stress, apart from microvascalar

normalities and consequences of glucose metabolis

play a great role in the pathological developmdndia-
betic retinopathy. Oxidative stress might be atiielol to
either rise in free radical and oxidant productmmre-
duced activity of antioxidative mechanisi@$.

The most ideal parameter of VEP is Latency. As ampl

tude has greater variability, it is considered ¢édéss reli-
able. In diabetics, the latency values have a tendéo
prolong with time, which could be due to damagegdo-

glion cell. Therefore, this paper focussed more on the cor-
relation of latency valueand the duration of diabetes. 2.

The present study showsthtistically significant posi-

tive correlation between mediqglatency values and the
duration of diabete@=0.63; p=0.003pas shown in Fig.4.
indicating that the neurophysiologic variation® aaused

58

retinopathy.

In conclusion, the present study showed the impoeaf
VEP in detecting diabetic preretinopathy diabetics
Further work is required to evaluate the time talarthe
first detectable abnormal neurophysiological vaoi to
appear and for retinal changes to be appreciateapbn
thalmoscopic examination in diabetics.
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