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The Patients with Reduced Vision Presenting for Neurophysiological VEP

Analysis Most Commonly Show Reduced N75-P100 Amplitude
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Abstract: Study involves analysis of the VEPs of patients who had reduced vision
and presented with diverse visual problems. We aimed to retrospectively analyze last
4 yr. VEPs specifically N75-P100 amplitudes and P100 latencies of the affected
eye/eyes of the subject. Out of total selected 192 patients the data of 16 subjects was
excluded for not being valid (n=12) or subjects not having reduced vision (n=4). The
selected 176 patients (128 males and 48 Females) were grouped in to eight age groups
of 10 yr. Subjects were assessed for the eye (right, left or both) having reduced vision.
N75-P100 amplitude and P100 latency of the subjects were analyzed. Out of 176
patients with males (n=128; mean age 33.5 + 23.38) and females (n=48; mean age
39.05 + 24.83) maximum (22.16%, n=39) were of 0-10 yr age group. Both the eyes
(LE- n=60, 34.09 %; RE — n= 52, 29.55 %) were nearly equally affected. Unilateral
DOI: and bilateral reduced vision was observed in 63.63 % (n=112) and 36.37 % (n=64)
10.36347/sjams.2018.v06i07.054 | patients respectively. Maximum subjects (n=70, 39.77%) showed reduced N75-P100
amplitude. 27 (15.34 %) subjects showed increased P 100 latency and 48 (27.27 %)
Elﬂ'l._-lm subjects showed normal VEP. <10 yr age patients more commonly present for
assessment of VEPs. Frequency of unilateral involvement in both the eyes is nearly
ﬁ equal; however unilateral affection is more common than bilateral affection.
ot Reduction of N75-P100 amplitude is the most commonly observed abnormal VEP
parameter.
E Key Words: Visual Evoked Potential (VEP); N75-P100 Amplitude, P 100 Latency.
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INTRODUCTION

VEP is a gross electrical signal generated over
the occipital region of the cortex in response to visual
stimulation. It is more specific than the
electroencephalogram (EEG) and more sensitive to
changes in the visual stimulus[1]. VEPs are useful in
evaluating patients with  visual symptoms but no
objective findings on examination and in patients
without visual symptoms but with diseases that are
known to involve the visual pathways sub clinically [2].

VEPs have proved to be useful in testing visual
sensory function when clinical examination is not
reliable and investigating purely subjective symptoms
and detecting whether they have an organic origin [3].

Pattern reversal VEP waveforms and LED
goggles both can be used for VEP recordings. Pattern
induced VEPs more sensitively assess optic nerve
lesions than flash evoked responses[3,4]. Central retinal
stimulation with checkerboard pattern reversal is
possible with LED and it gives comparable results to
monitor and Maxwellian-view system [5]. P100
amplitude is considered as the most consistent and

reliable wave therefore N75-P100 amplitude and P100
latency can be used as the best parameter for evaluating
reduced vision [6,7].

Atilla et al. reported that ischemic optic
neuropathies have more significant decreases in VEP
amplitude, whereas optic neuritis has more significant
delayed latency [8]. Although the amplitude and latency
of VEP depends on the type of disorder [9,10].

Hence we designed a study to retrospectively
analyze the VEPs of patients who presented with
diverse visual problems and had reduced vision. We
analyzed N75-P100 amplitudes and P100 latencies of
the affected eye/eyes of the subject.

MATERIALS AND METHODS

This study was conducted at Saksham Imaging
Diagnostic Center and Gajara Raja Medical College
(GRMC) & associated Jaya Arogya Hospital (JAH)
Gwalior, M.P., India. This is a cross sectional
retrospective analytical study done on subjects having
visual problems and presented for VEPs at our
diagnostic center. In this study retrospective analysis of
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192 patients was done. The patients, who presented at
diagnostic Center during the period of February 2014 to
January 2018 (4 years), were reviewed and analyzed.
Recording of all the patients had been done using
standard guidelines for VEP recording using LED

goggles [3].

The data of patients was acquired. The
patient’s age, sex, side of the eye affected (left, right or
both eye) and their VEPs findings were tabulated and
analyzed.

Out of 192 patients the VEP data of 12 patients
was found invalid and was not included in the final
analysis. Further, the data of four more patients who
had squint (2 patients), protruded eye ball (1 patient)
and pain in bilateral eyes (1 patient) was also excluded
in the view that they didn’t had the history of reduced
vision in any of the eye.

Hence final analysis included 176 patients
where 128 were males and 48 were Females. Patients
were grouped in to eight age groups (from Al to A8) of
0-10yr, 11 - 20 yr, 21 — 30 yr and so on with last group
of > 70 yr (Table No. 1). The grouping in these age
groups was done to assess the occurrence of number of
cases in different age groups.

Patients were further divided, in to affected left
eye, affected right eye or both eyes affected, on the
basis of which of their eye is having reduced vision
(Table No. 2).

Further analysis of VEP was done to find out
which of the parameters of VEP was affected. The VEP
abnormality may be in the form of a reduction in the
amplitude of N75-P100, a delayed P100 latency or
complete absence of VEP wave [11]. Hence we
retrieved and analyzed the patient’s data of N75-P100
amplitude and P100 latency. Latency more than 15 ms
compared to contralateral eye or >115ms was

considered abnormal. Amplitude reduction of > 50% of
contralateral eye or individual eye amplitude < 2 puVv
was considered abnormal [12]. The VEP interpretations
were categorized in to reduced N75-P100 amplitude,
prolonged P100 latency, both reduced N75-P100
amplitude & prolonged P100 latency, non-recordable
VEP and normal VEP. The VEP interpretations were
tabulated (Table No. 3).

RESULTS

VEP data of 176 patients, who presented with
reduced vision in either or both the eyes were analyzed
retrospectively. The mean age of the patients was 35.02
+ 23.84 yr. The number of male patients (72.73%,
n=128; mean age 33.5 + 23.38) was higher than the
number female patients (27.27 %, n=48; mean age
39.05 + 24.83).

Maximum number (22.16%, n=39) of patients
were in Al (0-10 yr) age group and least number
(07.39%, n=13) of patients were observed in A8 (>70 yr
) age group, with other groups having approximately
same number of patients (Table No. 1).

Both the eyes were affected with nearly equal
frequency with slight preponderance to left eye (LE- n=
60, 34.09 %; RE — n= 52, 29.55 %). 63.63 % (n=112)
patients presented with unilateral reduced vision while
36.37 % (n=64) patients presented with bilateral eye
reduced vision (Table No.2).

Out of the total 176 subjects maximum number
of subjects (n=70, 39.77%) showed reduced N75-P100
amplitude, followed by this 27 (15.34 %) showed
increased P 100 latency. 48 (27.27 %) subjects showed
normal VEP (Table no.3).

Figure 1 show that in each of the affected eye
category i.e. right eye, left eye or both eye affected,
reduced N75-P100 amplitude was the commonest
abnormal VEP finding.

Table-1: Age and sex wise distribution of patients

Age Group | Age (yr) | Males | Females | Total(%of Total)
Al Oto10 |29 10 39 (22.16 %)

A2 11t0 20 | 17 3 20 (11.36 %)

A3 21t030 | 19 8 27 (15.34 %)

A4 31to40 | 19 2 21 (11.93 %)

A5 41t050 | 10 7 17 (09.96 %)

A6 51to 60 | 16 7 23 (13.07 %)

A7 61to70 | 9 7 16 (09.09 %)

A8 >70 9 4 13 (7.39 %)
Total 128 48 176
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Table-2: Patients distribution on the basis of eye affected

Eye Affected | Males Females Total (% of Total)
Left Eye 49 11 60 (34.09 %)
Right Eye 37 15 52 (29.55 %)
Both Eyes 42 22 64 (36.36 %)
Total 128 (72.73%) | 48 (27.27 %) | 176

Table-3: Abnormal VEP parameters in the affected eyes of the subjects

Left Eye | Right Eye | Both Eye | Total (% of
VEP parameters (n=60) ’ (ngsz) ’ (n=64) / Total)(
Reduced N75-P100 Amplitude 28 22 20 70 (39.77)
Increased P100 Latency 10 10 7 27 (15.34)
Both N75-P100 amplitude and P 100 Latency Affected | 5 7 6 18 (10.23)
Non Recordable VEP 3 2 8 13 (7.39)
Normal VEP 14 11 23 48 (27.27)
Total 60 52 64 176
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Fig-1: Figure shows the number of subjects having Abnormal VEP parameters in their affected eye/eyes

DISCUSSION

This study retrospectively analyzed the VEPs
of eye patients who presented with the complaint of
reduced vision in either or both the eyes. Only those
patients who had no any remarkable abnormality during
examination and were suspected of optic neuropathies
presented for recording of VEPs. In this study 176 male
and female patients VEP recordings were analyzed.

The male participants were more than the
female participants in this study. Some eye conditions
have been found to be more prevalent in males [13],
where other reports the females more commonly
affected with blindness[14,15]. Our study was
retrospective analysis of patients referred for VEP,
hence may not reflect the actual population
demographics.

Most common presentation was below the age
of 10 yr of age. Children are prone for hypoxic

ischemic encephalopathy at the time of birth and this is
a very common cause of optic nerve neuropathy
[16,17].

We observed that frequency of affection of
either of the eye is approximately same. There are no
any subtle reasons to presume that any one eye is more
affected with visual problems than the other. Previous
studies have also found that unilateral affection is more
common compared to bilateral affection [18,19].

We observed that N75-P100 amplitudes of the
affected eye were reduced in maximum number of the
subjects. N75-P100 amplitudes have been considered as
the hallmark of axonal integrity of optic nerve while
P100 latency is considered to be related to
demyelination of optic nerve [11,20]. Thus maximum
number of subjects were having axonal lesion of optic
nerve as the cause of their reduced vision. Optic
neuropathy involving axonal lesion have been
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previously documented as the most common cause of
blindness [21]. We also observed normal VEP cases in
all the age groups and in each eye category, reflecting
that reduced vision is always not involving optic nerve.
There may be other causes of reduced vision in such
patients.

CONCLUSION

We conclude that <10 yr age patients more

commonly present for assessment of VEPs. Frequency
of unilateral involvement in both the eyes is nearly
equal, however more number of patients present with
unilateral affection than bilateral affection. Reduction
of N75-P100 amplitude is the most commonly observed
abnormal VEP parameter suggesting that maximum
number of subjects have axonal lesion of optic nerve as
the cause of their reduced vision.

REFERENCES

1.

Sokol S. Visually evoked potentials: Theory,
techniques and clinical applications. Survey of
Ophthalmology. 1976 Jul 1; 21(1):18-44.

12.

13.

14.

15.

16.

17.

Neurosurgery & Psychiatry. 2005 Jun 1; 76(suppl
2):ii16-22.

Drislane FW. Visual Evoked Potentials. In: The
Clinical Neurophysiology Primer. Humana Press;
2007. p. 461-73.

Akhtar F, Micheal S, Khan MI, Yousaf S, Bilal M,
Ahmed A, Qamar R. Does gender have an effect in
the prevalence of types of glaucoma in Pakistani
population?. Ophthalmology. 2010;6(1):30-6.
Courtright P, Bassett K. Gender and Blindness: Eye
Disease and the Use of Eye Care Services.
Community Eye Health. 2003; 16(45):11-2.
Khandekar R, Mohammed AJ. Gender inequality in
vision loss and eye diseases: Evidence from the
Sultanate of Oman. Indian J Ophthalmol.
2009;57(6):443-9.

Chinta S, Wallang BS, Sachdeva V, Gupta A, Patil-
Chhablani P, Kekunnaya R. Etiology and clinical
profile of childhood optic nerve atrophy at a
tertiary eye care center in South India. Indian J
Ophthalmol. 2014 Oct;62(10):1003-7.

Simiyu IN, Mchaile DN, Katsongeri K, Philemon

2. Aminoff MJ, Goodin DS. Visual Evoked RN, Msuya SE. Prevalence, severity and early
Potentials. Journal of Clinical Neurophysiology. outcomes of hypoxic ischemic encephalopathy
1994 Sep;11(5):493. among newborns at a tertiary hospital, in northern

3. Kothari R, Bokariya P, Singh S, Singh R. A Tanzania. BMC Pediatr. 2017 May 25;17.
Comprehensive  Review on  Methodologies 18. Buch H, Vinding T, La Cour M, Nielsen NV. The
Employed for Visual Evoked Potentials. prevalence and causes of bilateral and unilateral
Scientifica. 2016; 2016:1-9. blindness in an elderly urban Danish population.

4. Wildberger HG, Van Lith GH, Wijngaarde R, Mak The Copenhagen City Eye Study. Acta Ophthalmol
GT. Visually evoked cortical potentials in the Scand. 2001 Oct;79(5):441-9.
evaluation of homonymous and bitemporal visual 19. Bajracharya K, Gautam P, Yadav SK, Shrestha N.
field defects. British Journal of Ophthalmology. Epidemiology and causes of optic atrophy in
1976 Apr 1; 60(4):273-8. general outpatient department of lumbini eye

5. Link B, Rlhl S, Peters A, Jinemann A, Horn FK. institute. Journal of Universal College of Medical
Pattern reversal ERG and VEP--comparison of Sciences. 2015;3(2):26-9.
stimulation by LED, monitor and a Maxwellian- 20. Diem R, Tschirne A, Bahr M. Decreased
view system. Doc Ophthalmol. 2006 Jan; 112(1):1- amplitudes in multiple sclerosis patients with
11. normal visual acuity: A VEP study. Journal of

6. Kim MK, Kim US. The Parameters of Pattern clinical neuroscience: official journal of the
Visual Evoked Potential in the Severe Visual Loss Neurosurgical Society of Australasia. 2003 Feb 1;
Patients in Korean. Korean J Ophthalmol. 2015 10:67-70.

Jun; 29(3):185-9. 21. Ghaffarieh A, Levin LA. Chapter One - Optic

7. American Clinical Neurophysiology Society. Nerve Disease and Axon Pathophysiology. In:
Guideline 9B: guidelines on visual evoked Goldberg JL, Trakhtenberg EF, editors.
potentials. Am J Electroneurodiagnostic Technol. International Review of Neurobiology. Academic
2006 Sep;46(3):254-74. Press; 2012. p. 1-17. (Axon Growth and

8. Atilla H, Tekeli O, Ornek K, Batioglu F, Elhan Regeneration: Part 1; vol. 105).

AH, Eryilmaz T. Pattern electroretinography and
visual evoked potentials in optic nerve diseases. J
Clin Neurosci. 2006 Jan; 13(1):55-9.

9. Holder GE. Electrophysiological assessment of
optic nerve disease. Eye (Lond). 2004 Nov;
18(11):1133-43.

10. Weinstein GW, Odom JV, Cavender S. visually
evoked potentials and electroretinography in
neurologic  evaluation. Neurol Clin. 1991
Feb;9(1):225-42.

11. Walsh P, Kane N, Butler S. The clinical role of
evoked potentials. Journal of  Neurology,

Available online at https://saspublishers.com/journal/sjams/home 2920



https://saspublishers.com/journal/sjams/home

