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Fifty patients were examined during a migraine attack to seek the site of origin of the 
headache. There being no  single specific test for an intra- or extracranial source of head pain, 
we employed a series of manoeuvres: coughing, rapid side-to-side head rotation, and 
breath-holding for 30 second-indicative of an intracranial component. Digital compression 
of the superficial temporal artery, and a blood pressure cuff round the head to occlude the 
scalp circulation, were used as evidence of an extracranial component. Patients were asked 
to comment on the effect each of these procedures had on their headache. The observations 
suggest that in 49/50 an intracranial factor was operative, and in 21 of these no extracranial 
component was apparent. In 28/49 there seemed to be both intra- and extracranial contri- 
butions to the headache. One patient did not respond to any test. The evidence presented 
seems to implicate intracranial structures in the pathogenesis of migraine headaches. 
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Introduction 
Extracranial arterial dilatation as a cause for 
migraine headache was accepted for several 
decades (1). This theory, recently challenged 
(2, 3, 4), is contradicted by patients’ obser- 
vations: (i) Patients often say that they look 
pale and feel cold; (ii) The headache is com- 
monly felt to be deep-seated rather than 
superficial; (iii) Patients lie still because 
movement increases their pain. This “jolt 
phenomenon” occurs in various circum- 
stances, but is a feature of lumbar puncture 
headache, where the pain can only arise 
intracranially; (iv) Coughing or straining 
accentuates the migraine headache pointing 
to an intracranial source. 

We considered that these symptoms 
needed to be checked on an adequate number 
of patients while they were under observation 
during a migraine attack. We applied the 
classical headache analysis devised by Pick- 
ering (5) to localise the site of pain origin 
during the headache phase of attacks. A 
smaller number of patients seen during acute 
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exacerbation of tension headache were simi- 
larly examined. 

Patients and methods 
Definition of migraine and tension 
headaches 
There are as yet no universally accepted 
definitions of these two varieties of head- 
ache. We used the following criteria. 

Migraine:-An episodic headache ac- 
companied by visual andor  gastrointes- 
tinal disturbances. Attacks last hours with 
total freedom between episodes. The visual 
symptoms consist of an aura before, or 
photophobia during, the headache phase. 
Attacks are accompanied by nausea, and 
sometimes also by vomiting. 

Tension headache:-A continuous sym- 
metrical headache commonly described as 
a pressure felt at the vertex, forehead, 
occiput, in a coronal distribution, or all over 
the head, not associated with visual disturb- 
ances or gastrointestinal symptoms. The pain 
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lasts hours, often throughout the waking 
period, but rarely interferes with daily activi- 
ties and is frequently unaffected by 
analgesics. 
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In each case the patient's history was 
taken, including recent self-medication, fol- 
lowed by an examination when the blood 
pressure was recorded. Facial colour was 
noted if it dearly differed from normal. 
Patients were asked if they would take part 
in the study and told that we would stop if 
the discomfort proved unacceptable. The 
tests were explained as they were 
undertaken. 

Treatment for the migraine attack was 
given either when the tests were completed 
or when the subject felt that he or she could 
not continue. 

Observations were recorded on  50 patients 
(31 female and 19 male) during a migraine 
attack. Their ages ranged from 11 to 67, with 
an average of 42 years. Thirty had the com- 
mon and 20 the classic variety of migraine 
(6). Twenty-nine patients had taken no 
drugs. Eighteen had consumed simple anal- 
gesics and three an ergotamine preparation. 

Relatively small numbers of patients come 
to the migraine clinic during an acute 
exacerbation of tension headache. During the 
time this study was in progress, nine patients 
came to the clinic with acute exacerbation 
of their tension headaches. Five were female 
and four male, their ages ranging from 26 
to 48, with an average of 35 years. 

Tests for potential intracranial pain 
components 
Patients were asked to comment on change 
of symptoms after these procedures: 

1. Breath holding in mid-inspiration for 30 seconds 

2. Head jolt. Subjects rotated the head rapidly three 
times from side to side through 180 degrees. 

3. Coughing. Patients were asked to give three vigorous 
coughs. 

Tests for  potential extracranial pain 
components 
Patients were asked to comment on change 
of symptoms during and immediately after 
these procedures: 

1.  Digital compression of superficial scalp arteries. The 
right and left superficial temporal arteries were com- 
pressed separately for 20 seconds. Compression of each 
occipital artery in the first 20 patients proved time- 
consuming and noncontributory. 

2. An adult sphygmomanometer cuff, doubled longi- 
tudinally with the edges sewn together and Velcrostrips 
attached at each end, was wrapped round the head 
above the eyebrows and earline. The pressure was 
elevated 10 mm mercury above the patient's systolic 
blood pressure for 20 seconds. Five patients could not 
tolerate this degree of compression. 

Selection of patients 
At this migraine clinic, patients living or 
working nearby come for treatment during 
migraine attacks, besides those who seek 
advice between attacks, having been 
referred by a physician. This study was con- 
cerned with the first group. Patients were 
unselected, although time did not permit 
testing every patient. No patient refused to 
take part, although not all were able to 
cooperate in all tests on account of the sev- 
erity of their pain or because their pain was 
increased too much by the procedures. 

Results 
Delay between attack onset and test 
As far as migraine is concerned, the time of 
coming to the clinic after onset of individual 
attacks ranged from 1 to 96 hours; the 
majority attended within the first few hours 
of their attack, although ,in twelve instances 
the migraine had been in progress for more 
than 24 hours. As for tension headache, the 
time of attending the clinic after the onset 
of the pain increase was less definite com- 
pared with migraine, but ranged from three 
hours to six weeks, mostly a matter of days. 
The previous duration of tension headaches 
had been from a few weeks to several 
months. 
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ruble 1. “Intracranial” tests on 50 migraineurs during an attack. 
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- 
Increase Decrease No effect Not done 

Breath holding 27 5 15 3 
Head jolt 42 0 6 2 
Coughing 32 0 8 10’ 

Three parameters positive 16 - - 
- - - Two parameters positive 19 
- 

* Four patients declined to cough, anticipating pain increase. 

Facial colour 
Twenty-seven of the 50 migraineurs were 
pale, three were flushed, while twenty had 
a normal complexion. In the tension head- 
ache group, one looked pale while the 
remaining eight appeared normal. 

“lntracranial” tests 
The results of the “intracranial” tests in 
rnigraineurs are shown in Table 1. 

Two patients developed teichopsiae while 
holding their breath for 30 seconds and 
another vomited. One other patient had tei- 
chopsiae after head jolt. The character of 
the induced visual disturbances resembled 
the patient’s auras. In these instances the 
headache had been in progress for 1.5,2 and 
6 hours, respectively. 

“Extracranial” tests 
The results of the “extracranial” tests are 
shown in Table 2. These observations 
suggest that in 49/50 there was an intra- 
cranial component as shown by increased 
headache after coughing, rapid side-to-side 
head rotation or after breath holding for 30 
seconds. In 21 of these patients no extra- 
cranial factor was evident. In 28/49 seemed 
to have both intra- and extracranial factors 
contributing to their headache. One patient 
had no reaction to any of these tests. 

Tension headache 
The results from nine patients during acute 
tension headache were inconsistent and did 
not follow a pattern (Tables 3 and 4). 

Table 2. “Extracranial” tests on 50 migraineurs during attack.’ 

Increase Decrease No effect Not done 
~~~~ 

Temporal artery compression 15 16 16 1 
Sphygmomanometer cuff elevated 

above systolic pressure 14 21 12 1 
Both tests 8 10 0 - 

* In two patients not included in the table relief occurred on the headache side while 
pressing on the superficial temporal artery on the headache-free side, but not by pressure on 
the affected side. 

Table 3. “Intracranial” tests on nine tension headache patients during an acute 
exacerbation. 

Increase Decrease No effect Not done 

Breath holding 2 1 5 1 
Head jolt 1 0 8 0 
Coughing 2 1 5 1 
Two parameters 1 
Three parameters 1 

- - - 
- - - 
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Tabli 4. “Extracranial” tests on nine tension headache patients during an acute 
exacerbation. 

.I. N. Blau and S. L. Dexter CEPHALALGIA 1 (1981) 

Increase Decrease No effect 

Temporal artery compression 1 2 6 
Sphygmomanometer cuff elevated 

Both tests 1 1 

In one instance a generalised headache became localised. 

above systolic pressure 2’ 2 5 - 

Discussion 
If a single test could separate intracranial 
from extracranial pain, there would be fewer 
diagnostic difficulties in assessing headache 
in neurological out-patient clinics. There is, 
however, no clinical test that will influence 
extra- or intracranial structures alone. Per- 
force we used a series of tests bearing in 
mind that superficial temporal artery 
compression and blood pressure cuff occlu- 
sion will also affect other structures, e.g. 
underlying muscles. Manoeuvres such as 
head rotation activate extracranial and neck 
muscles too, and breath holding influences 
vessels in both extra- and intracranial cir- 
culations. With these provisos, we feel that 
our observations, at the very Least, cast doubt 
on the theory that the pain during the head- 
ache phase of migraine is purely extracranial 
in origin. Our results point to  an intracranial 
component in the great majority, 49/50, and 
in 21 of these 49 we could detect no definite 
extracranial contribution. 

Previous advocates for an intracranial fac- 
tor in migraine include Kunkle (7). who stud- 
ied eight patients in whom the pain during 
attacks was unaffected by manual compres- 
sion of the scalp arteries, but increased by 
rapid head rotation or after straining for 10 
seconds against a closed glottis. 

Pickering (5) demonstrated that histamine 
headache arose intracranially because a 
blood pressure cuff occluding the scalp cir- 
culation did not influence this variety of 
headache. In five nonmigrainous subjects, 
Northfield (8) showed that extracranial 
vasodilatation was not painful, but internal 
carotid arterial injection of histamine pro- 
voked ipsilateral headache. Thus, Northfield 
provided further evidence for Pickering’s 

interpretation of his own earlier experi- 
ments, i.e. that histamine headache is intra- 
cranial in origin. Pickering (5) also noted 
that 0.1 mg of histamine could induce nausea 
and even vomiting when the headache was 
severe, and Best and McHenry (9) in experi- 
ments on themselves, saw rods of white and 
silver light flashes in their central visual fields 
with 0.15-0.2mg of histamine base. Fur- 
thermore, 33/37 migraineurs injected with 
sufficient histamine to  provoke headache 
said that their migraine pain had been repro- 
duced (10). 

There is thus some support for the notion 
that intracranial vessels can be responsible 
for the migraine headache and concomitant 
symptoms. 

Many migraineurs state that their head- 
ache is a continuous ache that assumes a 
throbbing character only during or immedi- 
ately after exertion. Wolff (1) demonstrated 
that dural venous sinuses are liberally sup- 
plied with nociceptive endings. This may 
explain the steady aching pain and could 
account for the finding that breath holding 
and the Valsalva manoeuvre increase the 
migraine headache (7). 

Yet in a proportion of sufferers pressure 
on the superficial temporal artery relieves 
pain. This is most likely to  be mediated 
through an extracranial pain pathway. It 
could relieve the contraction of the under- 
lying fibres of the temporalis muscle com- 
parable with the relief obtained by pressure 
on the anterior abdominal wall when experi- 
encing intra-abdominal pain. However, our 
explanation of this age old phenomenon is 
tentative, and we suggest that this observa- 
tion made by patients and doctors o n  them- 
selves requires re-investigation. 
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Since this study indicates that an extra- 
cranial factor is also present, the implications 
that- follow are: Can intracranial symptoms 
cause extracranial manifestations? Certainly 
meningitis and posterior fossa tumours pro- 
voke neck stiffness. Alternatively, can extra- 
cranial pain induce intracranial symptoms 
and sign? Not as far as we know, judging by 
the effects of temporal arteritis, unless the 
pathological process also involves intracran- 
ial vessels. Could the two sources of pain be 
concomitant? That we feel is possible. We 
therefore remain in doubt about the primary 
origin of the pain in migraine. But nocicep- 
tive nerve endings inside the cranium are 
confined to the meninges, particularly the 
dura adjacent to venous sinuses, the first few 
centimetres of the major arteries and the 
thalamus; ventricular distension also pro- 
vokes pain (1). Hence, applying Occam’s 
razor, the simplest explanation for the 
migraine symptom-complex, headache, 
vomiting, photophobia and phonophobia, 
seems to us to site the lesion intracranially. 
The meninges should be placed high in the 
list of potential candidates. 

We conclude that (i) there is some evi- 
dence for an intracranial element in migraine 
headache by the clinical tests that we 
employed; (ii) an intracranial origin would 
account for vomiting, photophobia and 
phonophobia, and therefore (iii) further 
study of pain mechanisms during migraine 
attacks could lead to the site of origin of 
the “migraine process” and, it is hoped, to  
specific and more effective treatment. 

Kinnier Wilson’s (11) comment in 1940 
still rings true 40 years on,“In some degree 
the problem of pathogenesis (of migraine) 
hangs o n  the site of the mechanisms 
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deranged by the fit, and this has not yet, 
curious though it must appear, been deter- 
mined with accuracy”. 
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