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Introduction: Visual evoked Potential is the electrical potentidlerence recorded from the surface of scalpegponse to
Visual stimuli. It represents a resultant resparfseortical as well as subcortical areas to phatagation. Although various
studies have been done on visual evoked potentighkere are few studies from India only. Theretftie study was planned
to compare visual evoked potentials by recordingeby of Nyg, Pigg & Nis5s waveform in children and adults beyond 50
years.Methods: Present study was conducted in department of Plgsicof Tertiary care teaching hospital. 50 healthy
patients were included in two groups, below 5 yeard beyond 50 years. Visual evoked Potential le@s lwecorded and
their physiological Variation has been obsenResults. In our study on comparison between children andtsutdeyond 50
years there were no differences in amplitude atehty of N 70 and N155 waves observed. P100 laenicave shown
statistically significant differences in amplitudad latencies although no differences in duratian @bservedConclusion:

It is important that physiological variation shoudd kept in mind whenever we are making any inttgtions. The changes

in P100 with age may reflect senile changes inaagkoptic nerve especially beyond 60 years of age
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I ntroduction

The visual evoked potential is a gross electriéggha
recorded from occipital cortex in response to desystic
change in some visual event such as flashing & dighn
alternating checkered pattern. It represents altegdgu
response of cortical as well as subcortical areas t
photostimulation [1]. It was first observed by Aairiand
Mathews that fleshing light can induce a stimulus
dependent change of brain activity [2]. The method
currently provides the most sensitive means of afieig
sub-clinical lesions of the optic nerve and maybéma
diagnosis of multiple sclerosis to be made at eatime.
Under pathological conditions, visual evoked pasnt
may show changes in amplitude, latency or waveform
one or more of its component.

VEP is primarily a reflection of activity originay in the

central 3° to 6 ° of visual field, which is relay¢al the

surface of occipital lobe. The transient VEPs csinsf

series of waveforms of opposite polarity, the nisgat
waveform is denoted as N and positive waveform is
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denoted as P, which is followed by the approximate
latency in millisec [3]. The commonly use wavefoane
N7o, Progoand Nss The Roo waveform of VEP is generated
in occipital cortex due to activation of primarysual
cortex and also due to thalamocortical fibers.

VEP has been influenced by various physiologiceticies.
Age has been reported to influence latency.gf & a rate
of 2.5 ms/decade aftef"5decade [4]. Infant and young
children latency is longer and reaches adult valy&-6
years. In infants amplitude is almost double ofladalue
[5]. Aging changes i.e. increase in latency attebto
increased conduction time in older subjects. Visual
evoked potential amplitude tends to decrease wgih, a
particularly during development. Male tend to sHavge
aging effects than females. The results suggestage
related changes in human sensory system are rformni
but different in specific portions of these systems
different in particular echos of the lifespan atrdrsger in
male than females [6].

Some other studies have revealed that major pesitiv
component Ry showed a shorter mean latency but higher
mean amplitude for females than males. The age
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dependent increase in meappdlatency was observed in
female group but not in males. Study also suggests
gender is more important than age in affecting ”qg
latency [7].

Although various studies have been done on visual
evoked potential but there are few studies fromiand
only. Therefore this study was planned to compare
physiological variation of visual evoked potentidly
recording battery of N, Ny & Nis5 waveform in
different age groups of population. We compare VEP
patterns of young children with adults beyond 5argeof
age.

Material & Methods

Present study was conducted in department of Plogsio
of Tertiary care teaching hospital. 50 healthy ¢rats
were included in two groups

Group 1: 4 to 5 years of age
Group 2: Age beyond 50 years

Children below 4 years were excluded from studyabee
they could not cooperate in maintaining fixationegk at
central point of checker board screen. This isngpoirtant
pre requisite for recording pattern visual evoketeptial

[8].

Procedure of VEP recording: VEP were recorded In al
subjects on a particular machine under similar latooy

Results

Research Article
conditions after they were acclimatize to the expental
conditions. The nature of the test was explainetiem to
allay fear and apprehension. The subject were nimgolr
about study and written and Verbal consent wastake

Visual evoked Potential recordings were perforrired
dark and sound attenuated room in a laboratory. The
subject was asked to sit comfortably in front of th
checkerboard pattern at an eye- screen distanceE®f
cm. The stimulus pattern was a black and white
checkerboard displayed on a computer screen. Téeksh
alternate from black/white at the rate of approxeha
twice per second. The subject was instructed te gz
red color dot on the centre of checkerboard patteach
eye was tested separately. Every time when there wa
alteration in the pattern, the subject visual gyste
generated an electrical response which was recarsiad
electrode [9].

For performing VEP test standard disc EEG electrode
were used. These electrode were made of standaed si
surface connected to a wire which was plugged tihéo
machine [3].

The skin was prepared by degreasing. The recording
electrode was place at highest point on the ocaigirtg

the conduction jelly or electrode paste; [fectrode was
located in the middle of the variation zone of aaice
fissure i.e. at the highest point on the occiput].

TABLE 1: Showing Mean Value, Standard Deviation &tdtistical Significance of Amplitude¢) and Latency(ms) of §

Wave form between Groups

Group | Group I1 P-value

L eft Right L eft Right L eft | Right
N-o Amplitude
Mean 11.5 11.8 11.4 11.8 >0'55 >0.08"
+SD 2.97 2.75 2.89 2.11
N, Latency
Mean 63.74 66.28 65.06 65.27 >0'05 >0.08"
+SD 4.29 4.97 2.94 4.06

*statistically significant; NS-not significant

The table depicts that on comparison of Amplitude Etency of M, wave in left and right eyes difference betweentihe

groups were insignificant.
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TABLE 2: Showing Mean Value, Standard Deviation &tdltistical Significance of Amplitudegu¢), Latency (ms) and
duration (ms) of R, Waveform between Groups

Group | Group I1 P-value

L eft Right L eft Right L eft Right
P10o Amplitude
Mean 13.1 14.2 10.2 9.8 0.002** 0.000%**
+SD 3.32 4.19 2.78 2.87
P10 Latency
Mean 94.66 93.44 95.87 96.84 >0'05 >0.022*
+SD 7.52 7.27 6.82 6.34
P10 Duration
Mean 76.2 81.0 79.2 79.8 >0"55 >0.08"
+SD 11.39 9.68 9.68 8.35

*statistically significant; NS-not significant; *#*-highly significant

The table depicts that on comparison of Amplitutid?g,, wave in both eyes difference between the two grevgre highly
significant. Although on comparison of duration datgncy of Ry there were no statistically significant differerine
children and adults beyond 50 years of age.

TABLE 3: Showing Mean Value, Standard Deviation &tdltistical Significance of Amplitudg¢) and Latency(ms) of s
Waveform between Groups

Group | Group I1 P-value

L eft Right L eft Right L eft | Right
N155 Amplitude
Mean 12.4 13.2 10.6 11.6 >0'55 >0.08"
+SD 3.85 4.24 3.00 2.78
N1s5 Latency
Mean 154.48 157.5 152.68 155.47 >0705 >0.08"
+SD 8.62 7.12 7.42 5.93

*statistically significant; NS-not significant
The table depicts that on comparison of Amplitadd latency of hs wave in left and right eyes; difference between th

two groups were insignificant.

TABLE 4: Showing Mean Value, Standard Deviation &tdtistical Significance of Amplitudgu¢) and
Latency (ms) of N, Waveform between Males and Females of Group |

Male Female P-value

L eft Right L eft Right L eft | Right
N-o Amplitude
Mean 10.38 10.76 12.7 12.91 0.049* 0.049*
+SD 2.46 2.57 3.1 2.57
N-o Latency
Mean 61.79 66.83 65.85 65.68 0.014* >0.05NS
+SD 3.97 5.2 3.68 4.85

*statistically significant; NS-not significant

The data depicts that meaalue for amplitude of h wave between male and female children in group &tatistically
significant in both eyes. Latency is significardlijferent in left eye only.
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TABLE 5: Showing Mean Value, Standard Deviation and StedistSignificance of Amplitudepy), Latency(ms) and
Duration (ms) of By,Waveform Between Males and Females of Group |

Male Female P-value

L eft Right L eft Right L eft | Right
P10o Amplitude
Mean 11.34 11.53 15.0 17.08 0.004** 0.000%**
+SD 1.94 2.4 3.53 3.81
P10 Latency
Mean 93.43 92.16 95.98 94.82 >0'05 >0.08"
+SD 5.75 5.51 9.14 9.79
P10 Duration
Mean 75.0 79.61 77.5 82.5 >005 >0.08"
+SD 12.24 11.2 10.76 7.83

*statistically significant; NS-not significant; *#*-highly significant

The data depicts that meaalue for amplitude of P100 wave between male @amdafe children in group 1 is statistically
significant in both eyes.
TABLE 6: Showing Mean Value, Standard Deviation &tdtistical Significance of Amplitudg¢) andLatency(ms) of Ns
Waveform between Males af@males of Group |

Male Female P-value

L eft Right L eft Right Left | Right
N1s55 Amplitude
Mean 11.53 12.88 13.33 13.54 >0'05 >0.08"
+SD 4.15 5.18 3.42 3.10
N;s5 Latency
Mean 152.03 156.24 157.15 158.87 >0705 >0.08"
+SD 5.49 7.70 10.69 6.49

*statistically significant; NS-not significant
The data depicts that meaalue for amplitude and latency of ;f\wave between male and female children in group 1 i
statistically non-significant in both eyes.

TABLE 7: Showing Mean Value, Standard Deviation &tdtistical Significance of Amplitudgu¢) andLatency(ms) of M,
Waveform between Males afémales of Group 2

Male Female P-value

L eft Right L eft Right L eft | Right
N-o Amplitude
Mean 10.62 11.04 12.11 12.50 >0'05 >0.08"
+SD 3.39 2.25 2.24 1.76
N, Latency
Mean 64.71 65.65 65.39 64.92 >0'05 >0.08"
+SD 3.43 4.41 2.52 3.86

*statistically significant; NS-not significant
The data depicts that meaalue for amplitude and latency of;JNvave between male and female patients in grosp 2
statistically non-significant in both eyes
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TABLE 8: Showing Mean Value, Standard Deviation &tdtistical Significance of Amplitudegu¢), Latency(ms) and
duration (ms) of By Waveform between Males and Females of Group 2

Male Female P-value

L eft Right L eft Right L eft | Right
P10o Amplitude
Mean 8.33 7.91 11.92 11.53 0.000*** 0.001**
+ SD 2.68 2.34 1.49 2.17
P00 Latency
Mean 98.62 99.78 93.34 94.12 >0'05 >0.022*
+SD 6.01 4.19 6.75 6.90
P,00 Duration
Mean 78.75 80.0 79.61 79.61 >0'05 >0.08"
+ SD 11.3 9.77 7.20 7.20

*statistically significant; NS-not significant; **#*-highly significant
The data depicts that meaalue for amplitude of g, wave between male and female patients in group Raitistically
significant in both eyes.

TABLE 9: Showing Mean Value, Standard Deviation &tdtistical Significance of Amplitudg¢) and
Latency (ms) of N\ss Waveform between Males and Females of Group 2

Male Female P-value

L eft Right L eft Right L eft | Right
N155 Amplitude
Mean 8.54 10.0 12.5 13.07 0.000*** 0.003**
+SD 2.91 2.82 1.44 1.81
N1s5 Latency
Mean 152.85 157.64 152.52 153.47 >0705 >0.08"
+SD 8.38 7.46 6.75 3.19

*statistically significant; NS-not significant; *#*-highly significant

The data depicts that differences in mealue for amplitude of Nowave between male and female patients in groigp 2
statistically significant in both eyes

Discussion

In our study Amplitude of lsand Roo Were more in Pattern reversal evoked potentials were recorded fr
females especially in age beyond 50 years. In priglia people whose ages ranged from 4 to 90 years. Diamat
population Amplitude was more in N70 and P100 waves decrease in PREP amplitudes occurred between dlitih
in female patients. Other study conducted by Aramsjr and adolescence. These changes were more proriinent
Ra et al in age between 15-86 years has showithibat females. Following adolescence there were no sogmf
was increase in latency of the positive major conemo changes in amplitudes even to old age. Latenciethier
P100 increased with age. The changes in P100 wéh a hand have been shown to change most dramatically
may reflect senile Changes in eye and Optic nenye e between adulthood and old age. PREP amplltudes and
senile miosis, degenerative changes in retina or latencies, therefore appear to provide differeit amique
geniculostriate deficit [10]. information regarding development and aging [12].

In another study visual evoked potentials wereqreréd In another study latencies were found to decredisesg

in normal subjects in"ito 9" decade. VEP latency was maturation, stabilize across early adulthood thegirbto
found to increase with age but no variation withdgr increase sometimes after late 20s. there were rainim
observed. However VEP amplitude showed no variation gender differences in latencies during developrbeht
with agebut lower values in males were found as males tend to have longer latencies than femalesgiu
compared to females [11]. adulthood. Across the lifespan, amplitudes werendgoy

females [13].

International Journal of Medical Research and Review Available online at: www.ijmrr.in 382 |Page



May, 2015/ Vol 3/ Issue 4

ISSN 2321-127X

A study conducted in age group of 8- 70 years aiyae
the relation between VEPs and gender. No effegeafir
on P100 latency was found [14].

It was concluded that P100 latency prolonged wifing
particularly after age of 55 years while P100 atmgi
has been gradually decreased during the life. Quaging
senile changes in the eyes and optic nerve (semisis,
senile degenerative changes) can be reflectedtto th
changes in VEP [15].

VEP in Elderly Population

Pattern shift visual evoked potentials were obthine
elderly subject. The combined eye mean P100 latency
elderly was significant longer than young subj¢t.
Elderly females had shortefdpand Nsq latencies and
greater Py Niso amplitude. The N150 latency
differences were significant even whepdatency effect
were partially out statistically. The result progid
evidences that in the elderly gender differenceBREP
amplitude reflects factor specific to CNS procegsin
visual stimuli rater than global CNS anatomical or
physiological factors and that gender differenceB, gy
latency reported in younger group were also preisetie
elderly [17].

In our study on comparison between children andtad
beyond 50 years there were no differences in aunggit
and latency of Ng and Nss waves. By latencies have
shown statistically significant differences in arade
and latencies although no differences in duratian w
observed.

On comparison between male and female child there w
significant differences between amplitude gfoPin

adults beyond 50 years of age significant diffeesnc
between male and female were observed,jpdhd Nss
waves.

Conclusion

VEP varies with age. It is important that physiobady
variation should be kept in mind whenever we ar&inta
any interpretations. The changes igo®vith age may
reflect senile changes in eye and optic nerve ésibec
beyond 60.

Funding: Nil, Conflict of interest: None initiated.
Permission from IRB: Yes

References

1. Jain AK, Editor. Neuro- electrodiadnostic teciuss.
visual evoked potentials.In Manual of Practical

International Journal of Medical Research and Review

Research Article
Physiology. ¥ Edition,Arya Publication,
Delhi;2003.p.261-2.

New

2. Adrian ED, Matthews R .The action of light o thye:
Part Il. The processes involved in retinal exaitati J
Physiol. 1927 Dec 29;64(3):279-301.

3. Misra UK, Kalita J. visual evoked Potential-
Anatomical basis of visual evoked Potential. Clhic
Neurophysiology, 1 edition, New Delhi:

Elsevier,1998;p.311-324.

4. Stockard JE, Stockard JJ, Westmoreland BF, Gorfi
JL. Brainstem auditory-evoked responses. Normal
variation as a function of stimulus and subject
characteristics.. Arch Neurol. 1979 Dec;36(13):823-

5. Jain AK, Editor. Neuro- electrodiadnostic tecuss.
visual evoked potentials.In Manual of Practical
Physiology. Edition,Arya Publication, New
Delhi;2003.p.261-2.

6. Allison T,Hume AL, Wood CC, Goff WR.
Developmental and aging changes in somatosensory,
auditory and visual evoked potentials. Electroehedggr

Clin Neurophysiol. 1984 Jul;58(1):14-24.

7. Chu NS. Pattern-reversal visual evoked potential
latency changes with gender and age. Clin
Electroencephalogr. 1987 Jul;18(3):159-62.

8. Tandon OP, Ram D. Visual evoked responses terpat
reversal in children. Indian J Physiol Pharmacefll
Jul;35(3):175-9.

9. Mukartihal GB, Radhakrishnan S, Reddy M, Ayyar
SSK. Design and development of visual evoked piatisnt
recording system for diagnosis of optic nerve dissaJ
Instrum soc India 2006;36(4):227-34

10. Armstrong RA, Slaven A, Harding GF. The inflaen
of age on the pattern and flash visual evoked magne
response (VEMR). Ophthalmic Physiol Opt. 1991
Jan;11(1):71-5.

11. Mitchell KW, Howe JW, Spencer SR. Visual evoked
potentials in the older population: age and gerdfercts.
Clin Phys Physiol Meas. 1987 Nov;8(4):317-24.

12. Snyder EW, Dustman RE, Shearer DE. Pattern
reversal evoked potential amplitudes: life spannges.

Electroencephalogr Clin Neurophysiol. 1981
Nov;52(5):429-34.
Available online at: www.ijmrr.in 383 |Page



May, 2015/ Vol 3/ Issue 4

ISSN 2321-127X

13. Emmerson-Hanover'RShearer DE, Creel

DJ, Dustman RE. Pattern reversal evoked potentials:
gender differences and age-related changes in tugli
and latency. Electroencephalogr Clin Neurophydieb4
Mar;92(2):93-101.

14. Sobieszczmka M, Pilecki W, Borodulin-Nadzieja L,
Katka D, Janocha A, Salomon E. The effect of thedge
of the examined subjects on the course of the Vvisua
potentials evoked by the checker board pattern
stimulation. Klin Oczna. 1998;100(5):269-73.

How to citethis article?

Research Article
15. Alekst P, Raicevt R, Stamenkovi M, Djordjevi¢ D.
Effect of aging on visual evoked potentials. Vojmois
Pregl. 2000 May-Jun;57(3):297-302. Serbian.

16. Verma NP, Kooi KA. Gender factor in longer P100
latency of elderly persons. Electroencephalogr Clin
Neurophysiol. 1984 Sep;59(5):361-5.

17. Fein G, Brown FF. Gender differences in pattern
reversal evoked potentials in normal elderly.
Psychophysiology. 1987 Nov;24(6):683-90

Wadhera J, Dudhmal .Wisual evoked Potential (VEP): Comparative studypb§siological variation in children below 5
years and adults beyond 50 Yedns J Med Res Rev 2015;3(4):378-384. doit0.17511/ijmrr.2015.i4.071.

International Journal of Medical Research and Review

Available online at: www.ijmrr.in 384 |Page



