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The treatment ofpain trigger areas in migraine
K. M. Hay, M.B.E., m.a., m.d., f.r.c.g.p.

General practitioner, Birmingham; Consultant to Birmingham Migraine Clinic

SUMMARY. In many patients with migraine, several localised areas usually on the scalp or
neck can be identified. The local injection of lignocaine one per cent and adrenaline 1/200,000
often leads to considerable relief of the symptoms of migraine including visual phenomena. The
common sites of the trigger areas are shown and several uncontrolled case reports of the effect
of the treatment are described.

Introduction

The headache of migraine is thought to be due to changes in pain sensitive blood vessels in the
head and the surrounding tissues. Wolff (1963) lists the pain sensitive areas of the head, as
follows:

(1) The large venous sinus, " and their larger tributaries from the surface of the brain close
to their points of joining the sinus ",

(2) Parts of the dura mater,
(3) Arteries supplying the dura mater,
(4) Arteries at the base of the brain,
(5) Skin, muscles, tissues, and arteries of the scalp.
He also described pain sensitive areas in the scalp and showed that they were caused by the

accumulation of pain causing polypeptides of the kinin family similar to those found by Keele
in inflammatory exudates. The part they may play in causing some of the symptoms of migraine
does not seem to have been fully explored, but I suggest that it could be important.

Patients referred to a migraine clinic often present a longstanding history of recurrent
attacks severe enough to give them a high disability rating (over 30 on the rating chart.)
Their heads are seldom free from a general background soreness, and simple pressure on the
scalp for example by wearing hard rimmed hats, or shampoos at the hairdressers, may not only
cause immediate pain, but can provoke true migraine attacks.

In cases of this kind it is possible to find some small tender areas sensitive to light pressure
(under two pounds on algometer testing), which can cause, more objectively, pain and signs of
distress. Reaction can be noted by changes in the skin galvanic resistance, though this is not
necessary in a clinic. These trigger areas may be small, i.e. less than half a centimetre in diameter.
They usually occur in the areas shown in the diagram. Sometimes the palpating finger can detect
subtle changes in the feel and consistency in the skin and scalp tissues where they are present.
They are hyperaesthetic to pinprick and pressure, sometimes markedly so.

Injection of these areas with local anaesthetics brings about a quick relief of pain, and there
are other interesting clinical benefits which are difficult to explain. This has become a routine
treatment in both acute attacks and in the latent period between attacks in those suffering from
chronic recurrent migraine.

Technique
This is essentially simple and uncomplicated. The usual anaesthetic used is lignocaine one per cent
with adrenaline 1/200,000. No advantage has been obtained by using cortisone, and as the scalp
tissues are thin it is probably best to avoid injecting them into the pain trigger areas. The patients
are warned that the prick of the small hypodermic needle will be painful, but that the pain will
disappear as soon as the anaesthetic starts to become effective. It is important to do this as
areas are so hyperaesthetic that the patient may even cry out with the pain. If no pain is caused
to the patient it is likely that the essential trigger area has been missed, and a failure to identify
these areas is the main reason for any lack of success in relieving pain.
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Common pain trigger areas in migraine

Each spot and its surrounding area requires between 0- 5 and 20 ml of the solution. The
temporal and occipital areas need treating in every case, but owing to the pain of the injection
not more than four trigger areas are treated at any one session.

Relief of pain is obtained quickly and associated symptoms such as blurring of vision are

also relieved. The relief lasts longer than the duration of the anaesthesia. Pressure must be
applied over the needle prick spots as there may be vascular oozing and bruise formation if this
is not done. These trigger areas appear to be hyperaemic.

CASE REPORTS
Treatment of acute migraine

Patient (1)
Mrs B. I. J., aged 31. This patient had suffered from severe classical migraine since the birth of
her daughter 12 years before. When seen the migraine was disabling, rating at 50 on the disability
scale during the previous month. The attack was accompanied by visual disturbances, par-
aesthesiae of the arms, and dysarthria. An intramuscular injection of metoclopramide 10 mg to
control the vomiting was given and bitemporal injections of lignocaine one per cent with adrena¬
line 1 /200,000 were given into the pain trigger areas. This relieved the headache and permitted
the patient to sleep. She reported that the attack had been brought under control with fewer
side-effects than she had previously experienced with ergot preparations by injection.

This patient has been subsequently treated with diazepam 5 mg t.d.s. and prochlorperazine
(Stemetil) 5 mg t.d.s., and has been virtually free of migraine in the last six months.

Patient (2)
Mrs F. T., aged 60. This lady had suffered from classical migraine from the age of 17. When seen
first she was virtually in a state of status migrainous, seldom free of headaches interspersed with
severe attacks of vomiting (disability rating 60). She had come to rely heavily on ergot by
suppository, and undoubtedly some of her malaise and headaches were caused by too big a

consumption of ergot in various forms. As usual there were difficulties in weaning her from a

dependence on these drugs.
A severe attack of classical migraine with visual disturbances and excessive vomiting was

treated with injections of lignocaine one per cent with adrenaline 1/200,000 into pain trigger
areas in the scalp muscles with methylperazine 10 mg intramuscularly to control vomiting.
The headache and visual disturbances were relieved, and the patient was able to sleep and awoke
symptom free.

Thus, the injection of local anaesthetics into scalp trigger areas is particularly useful in
cases of this kind when too great a dependence had developed on ergot and its derivatives.
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Patient (3)
Mrs A. M. W., aged 36. This patient had suffered from classical migraine from her teens. These
had become frequent and severe over the last two years probably due to considerable family and
marital stress. Her disability rating was 48.

When first seen she was in the beginning of an attack with scintillating scotomata, blurring
of vision, and a bilateral throbbing headache worst in the frontal orbital and temporal areas.
There was some nausea. Injection of the scalp trigger areas with lignocaine one per cent with
adrenaline 1 /200,000 relieved the headaches. The patient said that her vision had cleared and
that she could now read small print easily. This information was spontaneous and unprompted.
Relief from headaches in this case lasted for four days, and further courses of injections to
reduce the sensitivity of the pain trigger areas were indicated.

Patient (4)
Mrs D. A. M., aged 46. This patient had severe migraine from her teens and before that time
suffered from childhood bilious vomiting. The attacks were of the classical variety with visual
disturbances, nausea, and severe vomiting. (disability rating 36). The attacks were precipitated by
states of tension and stress, and by sensitivity to foods such as chocolate and cheese. A severe

prostrating attack with excessive vomiting was treated by injection of metoclopromide 10 mg
intramuscularly and anaesthetising scalp pain trigger areas with lignocaine one per cent with
adrenaline 1 /200,000. As with the other cases the symptoms were brought under control and the
patient was enabled to get restful sleep and awoke free of symptoms. In this case, further less
severe attacks have been treated by injection of the pain trigger areas, as the patient asks for this
when she feels further attacks to be impending. As in the other cases the visual disturbances
cleared away when the anaesthetic took effect.

Pain trigger areas in the latent period between migraine attacks
Patients getting severe and frequent attacks ofmigraine with a disability rating of 30 or more have
sensitive pain trigger areas which fluctuate in their sensitivity according to whether their migraine
threshold is high or low. Many can be trained to assess the degree of tenderness in themselves
and to score it subjectively on a four point scale. They learn to take analgesics in full doses and
to avoid stressful or exhausting situations on occasions of excessive sensitivity. By this means
many of them can learn to avoid the most crippling and painful attacks.

Injection of these pain trigger areas has become a routine type of treatment for patients
with a high disability rating.

Patient (5)
Mr M. M., aged 29. This man has suffered from severe disabling migraine which is said to have
followed an attack of jaundice eight years previously. Liver function tests have never revealed
any evidence of permanent damage to the liver. His attacks take the form of common migraine
as opposed to classical migraine (World Federation of Neurologists' classification), but were

severe enough to prevent him holding any regular job, disability rating 60. Full neurological
investigations had failed to show any organic disease, and he had failed to respond to the usual
remedies including methysergide, which caused depression. Clinically there was evidence of
chronic tension states and some personality inadequacy. His pain trigger areas were among the
most sensitive seen. The prick of the injection needle caused intense pain until the anaesthetic
took effect. These injections produced relief of symptoms for three or four weeks at a time, and
despite the immediate extreme pain experienced at the prick of the needle, the patient was

prepared to travel a considerable distance to have this done, and the relief obtained enabled him
to undertake some training for a job. The relief in this case is only likely to be temporary owing
to his personality difficulties producing a state of chronic tension, but the immediate relief of
symptoms for several weeks did at least give time for other measures to be taken to help him in
his difficulties.

Patient (6)
Mrs D. F., aged 55. This patient suffered from classical migraine from the age of ten with visual
disturbances, a left-sided headache, nausea, and vomiting. Her disability rating was 32. Injection
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of pain trigger areas gave relief for 25 days. A further injection was given three months later
when the attacks had again become troublesome, and this time the relief was for 19 days. She
then asked for a further injection as she was going abroad and the pain trigger areas had again
become sensitive.

Patient (1)
Mrs E. C, aged 60. This patient had suffered from classical migraine from the age of 20. Her
disability rating was 54. Injections into the pain trigger areas gave relief for three weeks and is
continuing, though further treatments will probably be given.

Most cases experience relief for three or more weeks, but with some severe cases, more

frequent injections have to be given for a time, and some have reported headaches the day
following the injections, though after that there has been relief for a longer period of time.

Patient (8)
Mrs L. G., aged 37. She had had attacks of classical migraine from the age of 20. Although the
headaches are bilateral they are associated with a striking left-sided erythematous flushing
affecting the supra-orbital cheek and neck areas. Her disability rating was 36.

Injection of pain trigger areas into the left temporal region caused the usual initial immediate
severe pain from the needle puncture. Almost at once the rash appeared and started to decline
in about half an hour. This patient said she felt ill and had a headache in the next two days.
Subsequently she has reported freedom from pain for over six weeks. This relief may be due to
the effect of other measures being taken to prevent attacks, but the immediate mitigation of
background pain and tenderness coming from the pain trigger areas gives these other therapeutic
methods better conditions in which they can act to prevent attacks.

Discussion
Local anaesthetic injection of pain trigger areas in the scalp and neck muscles can relieve
migraine in the acute stages and can also relieve the background soreness and tenderness found
in patients subject to repeated and frequent attacks of migraine and tension headaches. Other
symptoms such as the visual ones are also relieved and the relief lasts for an average of three
weeks; sometimes for longer and sometimes for a lesser time. The good effect lasts for a longer
time than the duration of the anaesthesia from the lignocaine. When this technique is used in
acute attacks metoclopramide is usually given at the same time to alleviate the nausea and
vomiting. Ergot can be avoided, and this results in a shorter hangover from the attack than if it
had been given.

Migraine pain is due to the local accumulation of pain-causing substances such as kinins
and, probably, prostaglandin E. These sore spots cause chronic contraction of the muscles in
their area which has been demonstrated in increased scalp muscle potentials. This is shown on
routine electro-encephalograph tests and the direct recording of scalp and neck muscle potentials.
The hypothesis which would seem to fit most of the facts is that of Melzack (1973) when des¬
cribing the effects of local anaesthesia in the treatment of some pain syndromes. He says

" The
concept of prolonged self-sustaining activity can explain the fact that one or more anaesthetic
blocks oftender skin areas, trigger points, peripheral nerves, or sympathetic ganglia, may produce
prolonged relief of phantom limb, causalgia, and the neuralgias. Anaesthetic block of sensory
input for several hours would bring about a cessation ofthe activity in the closed self-sustaining
neurone loops and would produce pain relief that outlasts the duration of anaesthesia."

The most sensitive pain trigger spots are found in those areas of the scalp to which pain is
referred when the main arteries at the base of the brain are stimulated by traction in the course
of brain operations performed under local anaesthesia (Wolff, 1963). This means that there are

nerve pathways between the big arteries of the brain and the superficial tissues. If, as seems a

possibility, there is a reciprocal innervation through sympathetic or slow conducting small
nerve fibres, there is an explanation as to why injection of pain trigger spots can also relieve
visual blurring which is believed to be due to vascular disturbances. The accurate mapping of
areas of referred pain and other phenomena including the vascular on stimulation of the pain
trigger spots might elucidate some of the problems of migraine.
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This is an uncontrolled study, though the injection of pain trigger areas in acute and chronic
migraine has become a routine procedure in the Birmingham Migraine Clinic, and injections
must have been given on over 100 occasions. The commonest cause of failure to relieve the
symptoms is a failure to identify the trigger areas successfully, and sometimes there may be
several of them in close proximity. The hyperaesthesia felt on injection before the anaesthetic
has had time to become effective is striking, and in my opinion precludes on ethical grounds
double-blind trials using saline.

Inevitably a comparison is made with the techniques of acupuncture. Hypotheses based on
the " gating theories " of pain may account for some of the successes claimed for acupuncture.
A local practitioner of acupuncture would only say that " acupuncture is fairly successful in
migraine." Injection of pain trigger areas with local anaesthetics has little in common with
acupuncture: in the first case nerve impulses from the trigger area are blocked: in acupuncture
pain is said to be mitigated by stimulation of fast conducting nerves fibres which closes the
central 'gate' to pain sensations from the lesion being treated.

The accurate localisation of pain trigger areas and the identification of patterns of referred
and neuro-vascular pain are matters for orthodox medical disciplines. They have been referred
to in other context notably by Travell and Rinzler (1952) who describe them in other parts of
the body besides the head and neck.

The vascular component of migraine is due to blood vessels which are unusually sensitive
to such well recognised influences as vaso-active amines derived from food, hormonal tides as
at the menses, and fat intolerance, among others. The pain trigger areas seem to determine the
migraine threshold to those other factors, all of which are important if the attacks are to be
brought under control.

APPENDIX

Disability rating
Time off work including housework
Off work permanently 10
Off work for 24 hours or more 9
Off work for 12-24 hours 8
Off work for three to 12 hours 6
Off work for one to three hours 4
Off work for up to one hour 2
Carries on working 1

Frequency
Average over three months
One a week 6
Two to three a month 4
One a month 2
Less frequent 1

The average time off work is multiplied by the frequency of attacks over the period of a month.
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