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ABSTRACT 

Background: Migraine and tension-type headache (TTH) are the most common form of 

headache. Objectives: This study aims to assess the role of evoked potentials and event related 

potentials in differentiation between migraine and Tension type headache. Patients and Methods: This 

study was carried out on 40 patients with headache (twenty patients with tension type headache and 

twenty patients with migraine). 10 healthy subjects were included as controls. All were evaluated by 

(visual, auditory evoked potential, p300). Results: The patients groups (migraine & TTH) showed a 

statistically significant prolonged P300 latency and lower P300 amplitude than control group. The 

studied groups showed a statistically significant trend toward longer P100 latency and no significant 

changes in P100 amplitude in the migrainous patients, The studied groups showed a statistically 

significant trend toward longer ABR III & ABR V latency and inter-peak latency I-III & I-V but no 

significant change in III –V in the migrainours patients in relation to control group. In contrast to TTH 

patients there is no significant change toward BAEP in relation to control group. Conclusion: The  
evoked and event related potentials studies can help in  differentiation between migraine and tension 

type headaches also help to  study  their  physiopathology, since they are non-invasive, and are able to 

detect functional abnormalities.   

INTRODUCTION 

Migraine is one of the most common 

reasons of headaches which mostly appear as 

associated with episodes of moderate to severe 

one- sided throbbing headaches 
(1).

 Associated 

symptoms may include nausea, vomiting, and 

sensitivity to light, sound, or smell 
(2).

 Up to 

one-third of people have an aura: typically a 

short period of visual disturbance which signals 

that the headache will soon occur
 (3).

  

Tension-type headache (TTH) is the most 

prevalent form of headache. TTH contributes a 

large burden of disability, loss of work days, 

diminished quality of life and considerable 

health care costs 
(4).

 

Clinical neurophysiological studies on 

tension-type headache (TTH) have been 

conducted with two main purposes: (1) to 

establish whether some neurophysiological 

parameters may act as markers of TTH, and (2) 

to investigate the physiopathology of TTH. 

With regard to the first point some 

abnormalities found in TTH patients may be 

frequently observed also in migraineurs. On the 

other hand, clinical neurophysiology has played 

an important role in the debate about the 

pathogenesis of TTH. It is interesting that the 

neural excitability abnormality in TTH seems to 

be a generalized phenomenon, not limited to the 

cranial districts 
(5).

 

Visual processing in migraine has been 

targeted because the visual symptoms that are 

commonly associated with attack, either in the 

form of aura or other more subtle symptoms 

indicate that the visual pathways are involved in 

migrainous pathophysiology 
(6).

 Vision 

disturbances often consist of a scintillating 

scotoma (an area of partial alteration in the field 

of vision which flickers and may interfere with 

a person's ability to read or drive
 (2). 

Clinical observations suggest that 

hyperexcitability occurs not only during the 

attack, typically in the form of photophobia, but 

also between attacks. In pathophysiology of 

migraine, these neurophysiological studies 

indicate that abnormal visual and trigeminal 

hyperexcitability might persist between 

migraine attacks 
(7)

. 

There is a neuronal dysfunction in 

migraine which can be elicited with visual 

evoked potential (VEP) studies, the P100 

latencies of VEP responses are prolonged in 

migrainous patients 
(8).

 

 Neurophysiological examination, 

especially auditory evoked potentials which 

enable us to make the neurophysiological 

evaluation of the auditory pathway play an 

important role in the explanation of 

pathophysiology of primary headaches, 

especially migraine. Study done by 

Zgorzalewicz M (2005) showed that there was a 

significant prolongation of waves III and IV 

latencies of brainstem auditory evoked 

potentials in migraine patients 
(9).

 

https://en.wikipedia.org/wiki/Nausea
https://en.wikipedia.org/wiki/Vomiting
https://en.wikipedia.org/wiki/Photophobia
https://en.wikipedia.org/wiki/Hyperacusis
https://en.wikipedia.org/wiki/Osmophobia
https://en.wikipedia.org/wiki/Aura_%28symptom%29
https://en.wikipedia.org/wiki/Scintillating_scotoma
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There is a very highly significant 

prolongation of the absolute latency and a 

significant prolongation of the interpeak latency 

III-V of auditory brain stem response (ABR) in 

patients with migraine and this suggests that 

there is a neuronal dysfunction in the auditory 

pathway in migraine which can be elicited by 

ABR 
(10).

        

Event-related potential (ERP) component 

P300 is considered a cognitive neuroelecterical 

indicator of central nervous system activity. 

P300 latency can be regarded as a measure of 

relative timing of the stimulus evaluation 

process, indicating an upper limit on 

categorization and stimulus evaluation time 
(11).

    

PATIENTS AND METHODS 

This is  a case control study carried out on 

2 groups of patients: Group A, Included 20 

patients (16 female & 4 male) with mean age 

30.64±5.58 years diagnosed as tension type 

headache , Group B; Consists of 20 Patients (15 

female & 5 male) with mean age 33.41±7.02 

years diagnosed as migraine  (6 migraine with 

aura & 14migraine without aura). All patients 

were recruited from outpatient clinic of AL 

Zahraa university hospital. 

Ten healthy individuals (7 females & 3 

males) age, sex and level of education matched 

with patient groups. 

Inclusion criteria:  

The patients of group A were selected 

with tension type headache according to 

international classification of headache 

(Headache Classification Committee of the 

International Headache Society, 2004).The 

patients of group B were selected suffering from 

migraine according to international 

classification of headache (Headache 

Classification Committee of the International 

Headache Society, 2004). 

Exclusion criteria:  

Age less than 20 & more than 45 years 

old, patients with error of refraction, patients 

with hearing affection, Patients with 

hypertension, patients with other types of 

headache, patients with systemic, neurological 

and psychiatric illness. 

Methods:  

Subjects were encouraged throughout the 

tests, to maintain their interest and concentration, 

and a break was taken for refreshment. 

The following studies were performed for 

all cases: History taking and full clinical 

examination especially neurological was done. 

Routine investigations for all cases were carried 

out as CBC, liver functions, kidney function 

tests and detection of errors of refraction to 

exclude cases with abnormal results. 

Neurophysiological studies were carried 

out on 4 channls sierra wave, cadwall apparatus; 

include (Visual evoked potential, Brainstem 

auditory evoked potential and auditory event 

related potential (p300). 

Statistical analysis 

Statistical presentation and analysis of the 

present study was conducted, using unpaired 

student t-test, Analysis of variance [ANOVA] 

and chi-square tests by SPSS V17.Data analysis 

results are given as mean and standard deviation 

(SD). Statistical analysis was performed to 

obtain the correlation and level of significance 

(p value < 0.05 will be considered significant, p 

< 0.001 will be considered high significant and 

p >0.05 will be considered non-significant). 

RESULTS 

The results are shown in the tables (1-7) 

In the present study the age of the patients 

ranged from 20-45 years with a mean age of 

TTH patients 30.64±5.58 years & migraineurs 

33.41±7.02 years. Regarding sex distribution in 

the present study, there were 31 females 

(77.5 %) and 9 males (22.5 %) with a female: 

male ratio of 3.8:1.The duration of headache 

ranged from 0.3 -13.0 years, mean, SD 4.116 ± 

3.022 years. The frequency of headache ranged 

from 3.0 – 30.0 per month, mean, SD 9.935 ± 

8.450 per month. 

The patients groups (migraine & TTH) 

showed a statistically significant prolonged 

P300 latency and lower P300 amplitude than 

control group (P< 0.05), but no significant 

difference between migraine patients & TTH 

patients as regard P300 latency & amplitude.  

The migraineurs patients showed a 

statistically significant prolonged P100 latency 

and no significant changes in P100 amplitude 

than control and TTH groups but there is no 

significant difference between TTH patients and 

control as regard P100 latency & amplitude 

The studied groups showed a statistically 

significant trend toward longer BAEP III & V 

latency and inter-peak latency I-III & I-V but no 

significant change in III –V in the migraineurs 

patients in relation to control group. In contrast 
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to TTH patients there is no significant change 

toward BAEP in relation to control group.     

This study found that there is no 

significant difference in P300 or P100 

(amplitude &latency) between migraine with 

aura and migraine without aura. Also there is   

no significant difference between Migraine with 

&without aura as regard wave III latency & 

inter-peak latency I-III ,but there are delayed 

latency in wave V & inter peak latency III-V 

&I-Vas regard BAEP in migraine with aura in 

contrast to migraine without aura but . 

Table (1): Demographic data of the studied groups 

 

p-value 

 

 

F 

Control group 

(n=10) 

Migraine 

group 

(n=20) 

TTH 

group 

(n=20) 

 

P> 0.05 F  = 0.415 32.805± 6.589 33.41±7.02 30.64±5.58 
Age (yrs) 

Mean ± SD 

P> 0.05 X
2 
  =1.245 

3 (30. %) 15 (25 %) 4 (20%) Male      (n)     (%) 
Sex 

7   (70 %) 5 (75%) 16   (80%) Female   (n)    (%) 

Table (2): Comparison between TTH patients, Migrainous patients and control as regard P300 

latency & amplitude 

 

Groups 

TTH Migraine Control ANOVA Tukey's test 

Mean SD Mean SD Mean SD F P-value 
T & 

M 
T & C M & C 

p300 

latency 
309.21 22.85 325.53 31.19 290.45 11.17 6.354 0.004* 0.114 0.025* 0.002* 

p300 

amplitude 
10.64 3.99 8.92 3.10 13.79 1.97 23.762 <0.001* 0.187 0.031* <0.001* 

Non sig. >0.05         Sig. <0.05*     High sig. <0.001* 

Table (3): Comparison between TTH patients, Migrainous patients and control as regard P100 

latency & amplitude 

 

Groups 

TTH Migraine Control ANOVA Tukey's test 

Mean SD Mean SD Mean SD F P-value T & M 
T & 

C 
M & C 

p100 

latency 

RT 101.46 3.31 105.98 5.06 100.07 1.98 8.726 <0.001* 0.008* 0.673 0.002* 

LT 101.19 2.75 106.85 5.01 99.54 2.15 14.632 <0.001* <0.001* 0.544 <0.001* 

p100 

amp 

RT 7.73 4.93 9.10 5.91 9.28 1.35 0.412 0.665 0.715 0.720 0.995 

LT 8.35 5.23 8.79 5.95 8.97 1.39 0.052 0.949 0.967 0.952 0.996 

Non sig. >0.05         Sig. <0.05*     High sig. <0.001* 

Table (4): Comparison between TTH patients, Migrainous patients and control as regard BAEP. 

 

Groups 

TTH Migraine Control ANOVA Tukey's test 

Mean SD Mean SD Mean SD F P-value T & M 
T & 

C 
M & C 

ABR 

III 

RT 3.69 0.25 3.91 0.27 3.62 0.09 6.188 0.005* 0.028* 0.753 0.008* 

LT 3.72 0.15 3.93 0.25 3.59 0.10 11.369 <0.001* 0.008* 0.254 <0.001* 

ABR V 
RT 5.62 0.34 5.95 0.45 5.57 0.16 4.918 0.013* 0.038* 0.930 0.027* 

LT 5.62 0.30 5.88 0.21 5.62 0.14 3.215 0.050* 0.042* 0.999 <0.001* 

ABR I-

III 

RT 2.06 0.21 2.27 0.25 1.99 0.17 6.415 0.004* 0.027* 0.723 0.007* 

LT 2.10 0.15 2.28 0.22 2.01 0.09 8.864 <0.001* 0.014* 0.461 <0.001* 

ABR 

III-V 

RT 1.93 0.21 2.05 0.37 1.95 0.10 0.767 0.472 0.494 0.991 0.643 

LT 1.91 0.27 1.95 0.32 2.03 0.08 0.617 0.545 0.884 0.515 0.752 

ABR  I-

V 

RT 3.99 0.31 4.32 0.40 3.98 0.11 5.442 0.008* 0.019* 0.993 0.028* 

LT 4.00 0.34 4.29 0.15 4.04 0.11 4.162 0.023* 0.031* 0.962 <0.001* 

Non sig. >0.05         Sig. <0.05*     High sig. <0.001* 
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Table (5): Comparison between Migrainous patients with and without aura as regard p300 

latency and amplitude 

 

Groups 

Migraine with aura Migraine without aura T-test 

Mean ± SD Mean ± SD T P-value 

P300 latency 335.633 ± 38.649 320.018 ± 26.746 0.985 0.340 

P300 

amplitude 
3.990 ± 1.573 6.047 ± 3.540 -1.338 0.201 

Non sig. >0.05         Sig. <0.05*     High sig. <0.001* 

Table (6): Comparison between Migrainous patients with and without aura as regard p100 

latency and amplitude 

 

Groups 

Migraine with aura Migraine without aura T-test 

Mean ± SD Mean ± SD T P-value 

p100 latency 
RT 106.433 ± 5.579 105.727 ± 5.017 0.267 0.793 

LT 107.783 ± 6.218 106.336 ± 4.465 0.557 0.586 

p100 

amplitude 

RT 10.583 ± 6.084 8.285 ± 5.941 0.756 0.461 

LT 10.502 ± 5.591 7.855 ± 6.189 0.869 0.398 

Non sig. >0.05         Sig. <0.05*     High sig. <0.001* 

Table (7): Comparison between Migrainous patients with and without aura as regard BAEP. 

 

Groups 

Migraine with aura Migraine without aura Groups 

Mean ± SD Mean ± SD T P-value 

ABR III 
RT 4.020 ± 0.186 3.848 ± 0.295 1.282 0.219 

LT 4.028 ± 0.275 3.880 ± 0.225 1.202 0.248 

ABR V 
RT 6.350 ± 0.382 5.738 ± 0.326 3.487 0.003* 

LT 6.212 ± 0.344 5.704 ± 0.336 2.955 0.010* 

ABR I-III 
RT 2.303 ± 0.179 2.255 ± 0.289 0.374 0.714 

LT 2.302 ± 0.240 2.273 ± 0.224 0.248 0.807 

ABR III-

V 

RT 2.330 ± 0.263 1.890 ± 0.324 2.846 0.012* 

LT 2.183 ± 0.212 1.824 ± 0.295 2.620 0.019* 

ABR I-V 
RT 4.633 ± 0.335 4.145 ± 0.318 2.975 0.009* 

LT 4.485 ± 0.334 4.187 ± 0.323 1.798 0.042* 

Non sig. >0.05         Sig. <0.05*     High sig. <0.001* 

DISCUSSION 

Migraine is believed to usually be a 

benign condition. However, previous studies 

have linked migraine, especially migraine with 

aura, to an increased risk of ischemic stroke 
(12).

 

Tension-type headache (TTH) is the most 

common form of headache and what many 

people consider a normal headache, in contrast 

to migraine. 
(13).

 both muscular and psychogenic 

factors are believed to be associated with 

tension-type headache 
(14). 

Patients can have 

features of both TTH and migraine even those 

strictly adhering to the International Headache 

Society classification 
(15).

 Headache remains the 

most common cause of neurological 

consultation in clinical practice for which 

correct diagnosis and treatment are essential 
(16).

 

Individuals who 

experience migraine appear to process auditory 

and visual information differently from those 

without migraine. Functional and 

electrophysiologic alterations in cortical 

functioning have been found during 

the migraine interval, which may be associated 

with cognitive impairment as demonstrated on 

tests of perception, psychomotor ability, 

attention, and verbal memory 
(17).

 

In the present study we investigated P300 

to know the effects of migraine and TTH on 

deterioration of cognitive function in patients.  

The studied groups showed a statistically 

significant trend toward longer P300 latency 

and lower P300 amplitude in the migraineus 

patients group. This could be explained by that 
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migraine may have a central mechanism which 

leads to decrease the speed of cerebral 

information processing and a faliure in 

activation of some generators (frontal and 

parietal cortex, thalamus and tempro –mesial 

cortex 
(18).

 This is in agreement with El-Karn et 

al who found the same findings. These suggest 

that migraine may have a central mechanism, 

and that migraineurs may have a difference in 

task involvement or perception which may 

influence their clinical course and response to 

therapy 
(19).

 This is also in agreement with Chen 

et al who found that decreased P300 amplitude 

and remarkable increase of P300 latency has 

been demonstrated in migraine, the observed 

cognitive deficiencies have been extended to 

attention and memory, which accords with the 

proposal that migraine is a brain disease 
(20).

 

In this study there is a statistically 

significant trend toward longer P300 latency 

and lower P300 amplitude in the TTH patients 

group in contrast to control.This could be 

explained by the effect of TTH on limbic 

system which lead to increase muscle tension as 

a result of emotional mechanisms 
(14).

 

This  agree with Chen et al `who found 

prolonged latency and decrease P300 amplitude 

in patients suffering from, Chronic ( CTTH)  

and   Episodic tension type headache  (ETTH ) , 

which might imply that there is deficit of passive 

attention in these primary headaches 
(20)

. While 

Rossi et al., found that the P300 parameters 

were normal in ETTH and CTTH patients, 

during the headache attack and in between 

attacks 
(5).

 

This study found that there is no 

significant difference between migraine patients 

& TTH patients as regard P300 latency & 

amplitude. This could be explained by both 

have centeral mechanism which affects attention 

and memory 
(20).

 

This is in agreement with Chen et al.  

Who support that we cannot discriminate 

migraine from CTTH regarding P300 latency & 

amplitude 
(20).

 On contrary Bockowski et al. 

found that the latency P300 was significantly 

longer in the group of all migraineurs children 

as compared with the TTH group 
(21).

This may 

be explained by young age of patients in this 

study. 

The studied groups showed a statistically 

significant trend toward longer P100 latency 

and no significant changes in P100 amplitude in 

the migraineurs patients’ group .This may be 

explained by the role of occipital cortex 

dysfunction in the pathogenesis of migraine 
(22).

These data are in good agreement with the 

findings of   El-Karn et al.who found a 

significant prolongation of the latency of P100 

both monocular and binocular in patients 

compared to controls, whereas no significant 

difference was found in respect to the amplitude 

of P100 
(19).

  

This is consistent in part with the results 

of Boylu et al.who found that there is prolonged 

P100 latency suggested that they might have a 

structural basis, due to ischaemic damage during 

repeated attacks, and amplitude was lower 
(6).

 

On contrary disagree with Sperafico et al., who 

found that there is decrease of P100 latency in 

migraine due to dysmodulation in sensory input 

leading to facilitation of visual processing 
(23).

 

Also disagree with Oelekars et al., who found 

higher value of P100 amplitude in migraineurs 

patients due to spontaneous neuronal discharges, 

and a high turnover of high energy phosphates 
(24).

  

In this study, there is no a statistically 

significant changes in P100 latency and 

amplitude in the TTH patients group when 

compared with controls. This could be 

explained by negative effect of TTH on cortical 

excitability especially occipital cortex.  This 

agree with Wang et al, who found that the TTH 

patients had normal values as regard parameters 

of VEP 
(25).

 These finding support that we can 

discriminate migraine from TTH as regard VEP, 

This could be explained by the presence of 

structural basis in migraine on the occipital 

cortex compared to TTH, These finding agree 

with Boylu et al, who found that P100 latency 

prolonged in migraine when compared with 

TTH 
(6).

  

Diagnosis of migraine is generally and 

basically by history. BEAP can be helpful in 

some patients; however, its changes are not 

specific. The studied groups showed a 

statistically significant trend toward longer 

BAEP III & V latency and inter-peak latency I-

III & I-V but no significant change in III –V in 

the migraineurs patients in relation to control 

group.This could be explained by involvement 

of auditory system and brain stem in 

pathophysiology of migraine
 (26).

 This is agree 

with Kaushal et al., who found that the inter-

peak latencies of wave I-III & I-V are prolonged, 

but no prolongation is observed in inter-peak 

latency of wave III-V 
(27).

 This is also agree with 

the results of Kochar et al., there is increased 

file:///C:/Users/HAMDY%20MAHFOUZ/Documents/HYPERLINK%20%22http:/www.sciencedirect.com/science/article/pii/S1388245711000897%22RossiHYPERLINK%20%22http:/www.sciencedirect.com/science/article/pii/S1388245711000897%22%20et%20alHYPERLINK%20%22http:/www.sciencedirect.com/science/article/pii/S1388245711000897%22.HYPERLINK%20%22http:/www.sciencedirect.com/science/article/pii/S1388245711000897%22,%20%20HYPERLINK%20%22http:/www.sciencedirect.com/science/article/pii/S1388245711000897%22HYPERLINK%20%22http:/www.sciencedirect.com/science/article/pii/S1388245711000897%22%20HYPERLINK%20%22http:/www.sciencedirect.com/science/article/pii/S1388245711000897%22found%20that
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latency in waves I, III and V and interval III-V 
(28).

 Yilmaz et al., showed abnormal result of 

BAEP in 53% of 30 migraineurs patients with 

increased latency in waves I, III and V and 

interval III-V 
(29).

  Also this is consistent in part 

with the results of Mahenaz, who found that 

BAEP was abnormal in 24 (55.8%) migraine 

patients, mainly for the waves III, III-V and I-III 
(30).

 On the other hand, Bank, didn’t find any 

significant differences between the migraineurs 

and healthy ones considering the results of 

BAEP 
(31).

 

In this study there is no significant 

differences between the TTH patients and 

control group as regard the results of BAEP. 

This agrees with Zgorzalewicz, who found the 

BAEP recordings in children and adolescents 

with TTH were not different from the 

parameters obtained in healthy children 
(32).

 

This study support that, BAEP can 

discriminate migraine from TTH. This is in a 

part agreement with Zgorzalewicz, who’s 

reported Essential prolongation of latencies in 

III and IV waves of BAEP were found only in 

patients with migraine, especially with aura. 

There were significant in comparison to 

latencies obtained in children with TTH and in 

the control group 
(32).

 In contrast to Unay et al.,   

who is found absence of statistical difference 

between groups (migraine patients and tension-

type headache patients) regarding BAEP 
(33).

 Also Sand et al.,   reported similar BAEP 

values among migraine patients and tension-

type headache patients 
(34).

 

This study found that there is no 

difference in P300 between migraine with aura 

and migraine without aura. This is agreed with 

El-Karn et al., who support that both migraine 

with aura and migraine without aura have the 

same pathophysiology as we did not find any 

significant difference between the two forms of 

migraine in respect to the event-related 

potentials P300 
(19).

 In contrast to Bockowski et 

al., who found that longer P300 latencies in 

migraine without aura patients in comparison 

with migraine with aura patients 
(35).

 

This study found that there is no 

significant difference in P100 (latency and 

amplitude) between migraine with aura and 

migraine without aura. This agree with 

Bockowski et al., who found that there is no 

difference in P100 between migraine with aura 

and migraine without aura 
(36) .

 But disagree with 

Yilmaz et al., who found that there is 

involvement of the visual pathway in migraine 

with aura   rather than migraine without aura as 

there is latency significantly prolonged in 

migraine with aura patients 
(37).

Also disagree 

with Boylu et al., who found that P100 latency 

prolonged in migraine with aura in contrast to 

those without aura which may support cortical 

spreading depression as the neuronal process 

underlying visual auras 
(6).

In this study we found 

that there are delayed latency in wave V & inter 

peak latency III-V &I-V in migraine with aura 

in contrast to migraine without aura which 

support the role of brainstem dysfunction and 

neurovascular theory in the pathophysiology of 

migraine with aura 
(38). 

This disagrees with 

Mahenaz, who found no significant correlation 

in BAEP parameter in migraine with or without 

aura 
(30).

 

So The  evoked and event related 

potentials studies can help in  differentiation 

between migraine and Tension type headache 

also help to  study  their  physiopathology, since 

they are non-invasive, and are able to detect 

functional abnormalities.   
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