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LINTRODUC TT ON

Severe headaches that are frequent and recurrinc are pro-
blems in the lives of almost 104 of all people.l The causes of
such headaches are multiple, but of recent interest in the past
20 to 30 years is a peculliar headache most of ten referred to as
"Histaminie Cephalagia™ or "Hortont's Headache." It's pecullarity
lies in its tendency to present clinically as unilateral head-
aches occurring in batches or "“clusters" over weeks or months,
with headache free infervals that may last months %o years.z
This paper attenmpts a review of some of the literature pertain-
ing to the syndrome of what will be referred to as Cluster Head-
aches,

HISTORY

Although Horton et aJ.3 is given credit by most for the ori-
ginal description of Cluster Headaches and for establish ing the
syndrome as & specific clinical entity in 1939, several other
authors had previously published articles about the same syn-
drome but each author gave it a different name.

Von Mollendorfé was probably the {irst to describe the ayn-
drome in Germany in 1867,

Sluder? an American, in 1913 described the syndrome of
"sphenopalatine ganglion neuralgia® and his success in reliev-
ing the headache that "...may stop and reappear cyclically as
a migraine, or may $Stop and reappear with the stabbing sharpness
ags a tic.." with the application of cocaine to the sphenopalatine
foramen,

Bing? a German, writing retrospectively in 1952, states that

the "new syndrome of vascular headache" described by Horton et al

in l939‘is identical to the "affection™ he referred to in 1913 as
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"erythroprosopalgia,.”

Vallery-Radot and Blamoutierqin France, 1925, described a
38 year old female with recurrent, severe unllateral right sided
headache and ipsalateral lacrimation and rhinorrhea. They called
it "syndrome de vasodilatation hémicépnalique," thus being one of
the first to recognize that vasodilation was the principal patho-
physiologye. They also reported that vasoconstriction gave relief B

Harris? an Englishmen in 1926, described several cases of
"ciliary (migranous) neuralgia® and used this term because he was
impressed by the eye signs of ipsilater:]l lacrimation and redness.
He suggested the cause might be due to &ilatation of the menin-
geal vessels and reported on the beneficial eifects of alcohol
injections into the infra- and supra-orbital nerves and the Gas-
gerian ganglion.

Sluder%o again in 1927 described a variety of headache with
"sympathetic" signs of unilateral lacrimation and nasal congestion,
Glaser%lin 1928, described & type of migraine with associated
sympathetic phenomena..

One couldn't ask for a more c¢lassic description of Cluster
Headaches that that by Dandy12 in 1831. In the two cases he des-
cribes, he was go impressced with what he thought were sympathetic
signs that he treated both with surgical removal of the ipsilat-
eral sympathetic gaénglia. Although he achieved irmedicte relief
for botir patients, Dandy was aware that his follow up was too
short to draw any conclusions (24 and 6 months).

Vail, in 1932, referred to the syndrome as "vidian neuralgia."lB

84

In 1235, Brickner et al desceribed three cases of what he
called "autonomic facio=-cephalalgia." He secemed to anticipate

what Hofton achieved four years later when he suggested "..that
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they no longer be classified as either atypical neuralgia or
atypiccl migraine, but as typical examples of another condition.”
Brickner may have been the first to use ergotamine tartrate in
the treatment of Cluster Headaches.

Vallery-Radotl® writing retrespectively in 1951, cladmed
to have reported in 1938 a "typical" case in a 26 year old male
who haed unilater.l headache, conjunctivitis and nasal stuffiness.

In 1859, Horton'ssfamous article appeared in which he des-
cribed 18 cases of unilater:l headache so severe that several
patients had to be constantly watched for fear of suicide. The
following description is essentially verbatim: Patients had as
many as 2 to 20 headaches a week., The pain was unilateral, con-
stant, exeruciating, turning, boring type of pain involving the
eye, temples, neck and ofteh the face. Douts of pain ould ap-
pear and disappear very guickly, but on the other hand, the
headaches occurred with clock~like rcgularity, particularly at
night, patients awakening with pain night after night and weck
after week at & certain hour, However, they were not without
pain during the waking hours in meny instances, Associated with
the se headaches and ipsilateral to them were: vasodilatation,
swelling of tenporal vessels, engorgement of soft tissues of the
eye, injection of the conjunctiva, plugging of the nose, profuse
wetering of the eye and nose wilith flushing of thie side of the
face. At least some of these phnenomena were present in each
case, DBecause of the clinical picture, Horton sugzested the
term "erythromelalgih of the head" be applied to the syndrome.

Tt was in this same ariticle that Horton reported the suc-
cessful use of histamine "desensitization®" in treating his cases.

In 1941, Horton™® reported 72 cases and discussed the ability
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of histamine given subecutaneously to induce the typlcal headache
syfdrome in 35 of the patients. Horton was so impressed with
the relationship of histamine to "erythromelalgia of the head"
that he changed the neme of the syndrome to "histaminic cephal-
algia"l3 and went B0 far as to state that "..the spectacular
manner in wiich patients respond indicates that histamine treat-~
nent is as specific for this syndrome as insulin is in the treat-
ment of diabetes mellitus."™ It was this article and the previous
article of 1939 that "captured the imaginztion of the medical
world and focused attention on the syndrome.“l7

By 1955, Horton had diagnosed Cluster Headaches 1176 times
and reported that 95% of patients will respond to histamine "de-
sensitization” with cessation of attacks within 10 to 20 days.lB

Other terms that have been used to describe Cluster Headaches

19 20

are "periodic migranous neuralgias" and "petrosal neuralgia.”

CLINTCAL PICTURE

According to Hortonal once Cluster Headscher are observed
in its full blown form "..the e¢linical picture will never bte for-
gotten." The typical appearance of the syndrome has been reported
by many authors%'g’a’lz’ls’lg’21"52 and all are in agresment

thet the syndrome consists of the triad of unilateral headaches

with nose and eye signs on the ipsdilateral side, with the tendency
for the headaches to occur in batehes or clusters that last weeks

to months with headache~free intervals that last months to years.
PAIN: The pain reaches its peak in 10 to 20 minutes after onset

of the headache and is exeruclating, boring, constant and of such
intensity that Roberts has referred to them as "sulcide heac‘iac;hes.';’;3:5

The pain strikes as suddenly as 1t ceases; often times the patient-
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will jump out of bed and pace the floor before he is fully

21

awake in contrast to most migraine attacks in which the patient

prefers to lay still and quiet.13 The pain is located typically
in-and around the orbit and temporal area but may spread into

the upper jaw, face, neck, occipital areca, the vhole side of the

18

head and even into the shoulder, The headaches are usually

7
unilaterz=1 during any one boutl but Graham has seen bouts in which
the headache bezan ~~ . on one side and switch) to the other

side during the latter part of the bout:‘:’4 Graham has alsoc seen

34

a case in which the headaches were bilateral e finding not men-

tioned elsewhere in the literature.54

NOSE AND EYE SIGNS: These occur at the height of the head pain

and consist of ipsilateral nasal stuffiness or rhinorrhea (in
95%) and mild to profuse tearing (in 95%).25
OTH'R ASSOCIATED SIGIE AND SWMPTONS: Occasionally there is ipsi-

a7
lateral swezting of the forehead%s’ 255,36 dilatation and en-

3,050 .
gorgement of the temporal vessels,’ ipsilateral erythema of
the face and forehead?’l,6
. 5,16,18,37 . . .y
side, swelling of the soft tissues about the affected
3,16,18,27,55,36
¥

residual soreness over the involved

tenperature increcase of l1-3 degrees Centigrade
on affected sj.éle,:5 and in a few patients there is occasional ex-

b2
cessive salivation,~?

CLUSTER FREQUEINCY: Kunkle? writing in 1954, was impressed with

the curious tendency of thls syndrome to present with he adaches

in bouts that would last anywhere from several days to months.

He was the first 4o use the term "cluster.” Eckbom25 had noticed

this feature in 1947 and remarked on the relevance of spontaneous

remissions to any evaluation of long term therapy. Robinsonl,-I7 re=-

porting on 20 patients, found an average of two bouts per year
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with complete symptom-free intervals between these bouts,

CLUSTER DURATION: Duration of a bout lasted on the average from

17
several days to a few months. Robinson, reporting on 20 patients,

found a range of 1 to 12 weeks with an average bout length of

2 weeks. Symonds?6 in & study of 17 cases, had similar results.

2
Kunkle found that the bouts lasted "several days or weeks™ with

remissions of 2 months to 2 years in 30 cases of Cluster Head-

3

aches, Graham®® found the shortest bout to be one day in one

patient, the longest bout being 4 years in another with an average

bout length being weeks to a few months.

18,27

CLUSTER TILITNG: Horton fainkly suggests that the bouts of

36

hesdaches are seasonal and Symonds states that they seenm to be

34 feels that closer

related to the autumn and spring. Graham
serutiny of patients reveals that thefe bouts are more related
to whot the patients are doing in the aui.wan and spring, rather
than to the seasons themselves. o other relerence was pmde in
the literature revicwed by this author as o a possible seasonal

appearance of Cluster Ileadaches.

FREQULHCY OF HEADACHL ATTACKS: Most authors agree that a patient

may have several attacks of headache within a 24 hour period.
17
Robinson reports a range of % to 6 headaches per day with an
35
average of 2 to 4 (20 patlents studied); Leider  reporis 1-3 per

36 reports 1-8 per day (in 17 »atients); Kunkle® re-

day; Symonds

3
ports that 70% of 30 patients had 1-5 per day; and Friedmanl re-
ports "more than one a day™ in his patients.

HEADACHE DURATION: All authors mention the brevity of the head-

ache attack itself with its sudden onset and Just as sudden ces-

18

sation. Horton, reporting on 1,176 patients he had seen be-

tween 1937 and 1955, states that the attacks generally lasted
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less than one hour; in another article, Horton16 mentions l-4
hours. Zunkle® found that 90 per cent of his patients (18 of
20) had attacks lasting less than 2 hours, often less than I0

minutes. Robinson:i"7

o=

in his 20 cuses, found a range from 5 mi-
nutes to 8 hours with an average of l1l~4 hours. Symonds56 re-
rorts a range of 10 minutes to 3 huurs for 17 patients studied.
Graham,54 re-orts on some unpublished data that the shortest
headache was 3 %o 10 minutes and the longest was two days (50
patients studied).

ATTACK TIMING: Many authors were Impressed by the occurrence of

headache attack: at night. Horton® wos the rirst to mention

that the atbtacks were usually nocturnal and thet they tended to
recur at she same time each day in any given individual. Fried-
man°® mentions their clock-like regularity and tendency to awakern
the patient from sleep. Symond356 found +the attacks to be noc-
turnal in 12 of 17 patients and also noted that the btout usually
began nocturnally and then spread to involve the dajiime. Robin=-
sonlv resorts that 85% of his patients {17 of 20) had atbacks
mainly at night, but one (5%) had diurnal attvacks only and two
patients (106%) had attack: during both the day and night. Kunkle®
reports that two-thirds (80 of 30) of his cases of Cluster Ilead-
aches always or commonly occufed at night.

AGE In general, the highest incidence of Cluster Headaches secems
to occur in the later decades of life, or at least somewhat later
in life than does typical migraine which very of ten bhegins in

21,37

early adolescence., However, the issue is not settled.

34
Graham, in a study of 73 patients, found there were headaches in
patients at an early age of 10 years and {0 begin in others as

late as 59 years of age., Friedman. in 1958 states the average
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age of onset was 28 years, but in 3.959'32 states Cluster Headaches

are more cormon in middle and old age. Bickerstafflg found the
highest incidence in the late third decade though 23 of the 30
cases studied had their first attack before the age of 40 years.
Harris? reporting on 23 cases, found the highest incidence in

the 40-50 sage group. Robinson,l7reporting on 20 cases, finds
hishest incidence in the 20-50 age group, Symonds56 found average
age of onset to be 26.7 years (17 patients) with a range of onset
between ages 14-43 years. Kunkle? reporting on 30 patientis, finds
the onset in 27 patients %o have been between ages 17 and 40

years with one~half of the patients having onset between ages 21
and 25,

SEX: There is unanimous agreement that Cluster ieadaches is an
affliction predominantly of the male. Horton,la’zvreporting on
1,176 cases found 87% were males., Others quoting a male predomi-
nance are: Bickerstaﬂf}g 70% (BL of 30); Robinson}v 90% (18 of 20);
Tucker & O'Neill,58 949 (15 of 18); Hansel,59 724 (23 of 32 patients);
' Symonds?6 82% (14 of 17); Kunkle,B 80% {24 of 30 patienis);
Eokbom,zs 87% (20 of 23 patients); Frieaman,l5 Teeod=D tinmes

more common in the male,” The grand total of the above figures
shovis a male predominance of 86% (1,158 of 1,344 patientis).

RACE: The only reported situdy of this is by Robinson’' vho re-
ports that 19 of 20 patients were Caucasian, the other being a
negro.

18,27 collected the

TNCID-WCE: This issue is unsettled. Horton
impressive number of 1,176 patients between the years 1937 and
1955. Hanse].,g5 an otolarygngologist, reports 385 of 701 headaches
hé had seen were Cluster Headaches. Dalsgaard-ﬁielsen,ﬁo on the

other hand, reports only 4% of his petients with a chief complaint
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of headache had Cluster Headaches, Ogden59

renorts an incidence
of 041% in survey of 4,634 patients with or without headaches
and Friedmanlgtates that Cluster ieadaches are not as common as
the literature would lead one to believe,

FAMILY HISTORY: Whether or not there is a significant incidence

of headaches in other members of the family of a patient with
Clugter Headaches is an unsettled issue. There seems to be general
agresment, however, that there is a greater incidence of head-
aches in family members of patients with migresine (greater than

[ >4

65%) than in family members of patients with Cluster Headaches.lo

3
Robinson}v Horton,16 and Leider ° state a family history of head-

aches is uncormon in Cluster patients. Friedmanl"3 states 25%
have a family history of headaches in one section of his article
and states less than 20¢% in another section. Bickerstafflg re -
ports "many" had family history of migraine and rerorts of one
case of "periodie migrainous neuralgia®" in siblings-- the oaly
reported example of Cluster Headaches in siblings except for
Graham54 who has a family in treatment with a distribution of

he adaches as follows: PFather with Cluster Headache, Mother with
common migraine, daughter with Cluster headaches and elements of
common migraine, and a son with common migraine and elements of
Cluster Headaches. Swansberg4l finds 52% of 21 patients with
family history of migraine which coindékdes with same figures re-
ported by Dalsgaard-ﬁielsen.so Symonds56 found a family history
of migraine in one third of his 17 patients and Kunklez reports
one third of his 30 patients had a family history of migraine

with one patient having a close relative with Cluster Headaches.

SOCIAL STATUS: Though most authors mention that Cluster Headaches

oceur in general in white collar workers and people 1in positlions



requiring a good deal of responsibility,l5 Robinsonl? is the only
author found by this writer to report on the soclial status of a
group of such patients. He reports (20 patients) that 30% were
in the upper class, 65% were in the middle class, and 5% were in
the lower class.

PERSONALITY: Though extensive studies have not been performed on
the role of psvchogenic factors in the dyndrome of Cluster Head-
aches, theePe is agreement among many that patients with Cluster
Headaches are prone to be ambitious, efficient, overcoﬁpientious,
perfectionistic and meticulous persons with a constant striving

13,42,43 They also havve a tendency towards compul-

for approval,.
sive behavior and sustained emotional states, and~though they are
in positions of responsibility they lack oonf:'udence.l5 Often

there are conflicts of a hostile-aggressive nature with the chief

13,42 Some had difficulties

character structure being masochistic.
with sexual adjustment.éz Grahamzz’54 Tecls this type of headache
is seen in aotive, intense men after prolonged periods of strain
and in men who take few vacations, anéd mainteins rest is nedsesary
to get them out of a cluster., Friedman,l5 hoviever, found few
patients could assoclate onset of clusters with emotional stress;
" .eethey occur when the patient is at work, on vacation, land,
ocean, desert, warm or cold weather, dry or wet climates,"™ and
suggests "..patients with migraine type of vascular headache react
by a delayed response.."

Steinhiber et alés administered the liinnesota lMultiphasic Pper-
sonality Inventory (MMPI) to 50 patients with Cluster Headaches
and to 50 patients with other types of headache. These authors
found 60% of both groups had abnormal profiles in that both

groups showed a pattern consistent with conversion hysteria, ie,



peaks on the hypochond:riasis scale, hysteria scale and depres-
sion scale. Cluster Headache patients, interestingly enough,
differed from patients with other headaches in that they showed
a greater elevation of the hypochondriasis score in relation to
the hysteria score.

Kunkle? in a "brief personality study," found evidence of
chronic tension in 5%% of 30 patients and states that 23% had
onset of Cluster ileadache after periods of tension. Robinson17
reports 10% of 20 patients had clusters related to stress and
Wolfféé states rnsychotherapy helped some patienis when aimed at
reducing tension, desperation or exhaustion in the patientts life
situation.

This author interviewed one patient with Cluster Headaches
and found his clusters to occur after periods of prolonged tension,
For example, this patient was a liquor wholesaler and his latest
bout began on liew Year's Eve of 1960-61, the moment the season
for big liquor business had ended. In addition, this patient's
original cluster began in Ge:rmany during World War II just after
it was announced to him that Germany had surrendered. During his
latest bout, the patient states that he had an attack of headache
immediatcly after reaching climax while having intercourse with
his wife.

PRECTIPITATING FACTORS:

HISTAMINE: Since Horton's original description of Cluster
Headaches in 1939, there haw been arguments pro and con as to the
gspecificity of histamine to preclpitate attacks of typical Cluster
Headaches in patients with this affliction., It should be mentioned
that when anyone speaks of precipitating an attack of Cluster Head-

ache with histamine, he must be sure he is not referring to the
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ceneralized headache that results in normals 30-60 seconds after

in,]'ection.g’5 When one precipitates Cluster Headache in a patient
with Cluster Headaches by the injection of histamine there is a

18
delay between injection and the headache of 30 to 60 minutes.
18

With this caution in ming, Horton™™ reports that 0435 ng
histamine subcutaneously precipitated typical cluster headachss

in 60% of 1176 patients with the affliction. Such prccipitation
with histamine was "apit"” not to occur during the remissions or
headache-~free intervals between clusters, Robinsonl7 found hista-
mine precipitated an attack in 10 of 1l patients and felt that

"a positive histaminie provocative test is pathognomonic for this
disorder." A negative test, hovever, is less significant as it
does not rule out a diagnosis of Cluster ‘eadache.,

Vonstorch{§E6 reports ecuivoceal results with the "histamine
test.” He produced headache in 92% of 36 patients with "migraine
headaches" but in no case was it unilaterzl.

Nor't:t'lfit—rzJ.déc8 likewise reports equivocal results. He produced
headaches in 1l of 14 patients with headcches secondary to tumors.
In each c¢:se the headache produced was similar in quality and dis-
tribution to that produced by the tumor. However, the hesdache

produced -y h stamine injection apparently occured a few seconds

after injection.
Priedman and Brenner,47 however, produced headache in 13 of

32 patients with post-traumatic healaches by histemine injections.

In cach of the 13 cases, the headache produced was ideniical to
that complained of by the patient. Because of these resulss,

the suthors argue that histamine is not specific for production
of Cluster Headaches and that its tendency +to produce headaches

in Cluster patients is due to its rither non-specific vasodilating
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actlion,
AICOHOL: Meny authors are in agreement that alcohol can
precipitate typical attacks of headache in the Cluster Batient

if the patient 1s ip & ocluster; headache Is not precipitated

Quring the remissions or headache-free intervals bebtween clusters,
$,22,23,25,32,85,44  porton® reports alechol precipit ed attacks
in 4l of patients; Friedmant® reports alebhol has this ability

in 50%. Robinsont’ however, found alcohol to precipitate an at-
tack in only one of 20 patients.

2
OTHER VASODILATORS: Bickerstafft® and Graham 2 report amyl

nitrite reproduced typical attacks of headaches in Cluster patients.

Dalsgaard—Nielsonso found nitroglycerin as good &s histamine in
3,21

producing attacks but Horton finds histamine better than
nitroglycerin,
FACTORS WEICH RELILVE CLUSTER EEADACHE (other than drugs): Brick-

8 3
ner and Horton report that dipping the hands of the patlent in

cold water often aborted or relieved the intensity of the head-
ache. Hansel,25 Horton,5 Wolff44 and Kunklea report that pres-
sure on the common carotid artery ipsilateral 1o the headache
occastonally gave relief or reduced the intensity of the headache.,
In a few cases, conmpression of the ipstlateral temporal vessels
gave some relief.25 'ost patients prefexr to be propped up or re-
main upright during an attack.24 Bending over and putting the
head in a dependent position exacerbated the headache.5

PEPTIC ULCEZRS: The relationship of peptic ulders to Cluster Iead-

aches 1s an interestingcalbelt unsettled issue. Horton49 resorted
on 10 cases of duodenal ulcers with demonstrable craters in the
same number of patients with Cluster Headaches. Horton felt that

these ulcers were evidence of a hypersensitivity to histamine and
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that a higher indkdence of ulcers could be expected in these
patients since he found that high gastric acid levels could be
obtained with histamine injection of small amounts as compared
to the amount of histamine reguired to stimulaté comparable
levels of gastric acidity in normal subjects. On treatrent with
histamine "desensitization" Horton49 claims to have cured the
headaches and ulcers of these 10 patients within 2 weeks.

Many suthors, however, feel that any increase in ga.tric
acid levels in patients with Cluster Headaches is due, not to
a hypersensitivity to histamine, but rather to a non specific
stress response.lv Robinson17 states *,., acute duodenal ulcers
are uncormon complications., A8 most patients with histamine
cerhalgia arc adult males, the existence of duodenal ulcer mey
be elther coindidental or a non-specific resnonse to nain and
stress,”

Graham,22 on the other hand, cautions against the use of
sterdids on natients with Cluster Headaches: "These patients have
a propensity for duodenal ulcers, so don't use steroids without
previous GI x-rays, atropine derivatives, antacids and ulcer
diet." TIn some unpublished data, Graham54 has Tound that 25 of
76 patients state they have trouble with indigestion, 27 of 74
have souzht doctor's advice because of indigestive problems
and 38 of 75 patients have had xX-rays of their stomach at some
time in their lives.

Alford et al5o report a case of duodenal ulcer developing
in patlent three years after onset of Cluster Headaches. The
patient demonstrated high gastfic acidity during attacks but
normal levels durin; headache-free periods,

FOIHER!'S SYUDROLE: Horner's syndrome ipsilateral to the affected
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side is not uncommon,l8 and may disappear or remaln perma-
nent after the headache attacke. Bickerstafflg reports on three
(of 30 patients) who developed Homer's during attaclks of head
pain and on one patient In vhom the Horner's became permanent.
Robinson17 reports one permanent Horner's syndrome I1n 20 patients
studied. Kunklesl found that 14 of 80 putients had mild to
mocderate miosis and nilR ptosis on side ipsilateral to the head-
ache and discusses the possibility of a sympathe tic paresis, as
opposed to paresympathetic stimulation, as the cause, The signi-
ficance of Horner's syndrome in Cluster patientg is unknown and
any theory explaining Cluster Headaches will have to explain the

oOccasional occuﬁgnce of this phenomenon.°4

ALLERGY: The interest 1n the allergic history of the Cluster Head-

ache patlent and the allergic history in his femily probably stems
from Horton's original theory of a hypersensitivity of these
patients to histamine. That allergy plays a role is disputed by
most. However, Dalsgaard-ﬁielsonso reports allergy (unspveciiied)
in 50% of his Cluster ratients, and Swanbergél resorts a comparable
4%, with a family history of allergy. Three of Syxond;556 seven
vatients had hay fever. Unger40 TepOT TS on the only 5rpatients
with Cluster IHeadaches he claims to have scen in 18 years of prac-
tice. Two of these patlents were allergic (one to pork, the other
to milk) and the third had focal tooth infection. Renoval of the
offending foods and tooth extraction,respectively, cured these
patients of their headaches, Long term follow up of thesge patients,
however, is fundazental to reaching any conclusions zs to the
allerzic nature of the headaches in Unger's three patients.
Hansel25 cautions, however, that there is an allergic headache and
that 1t must not be confused vith headaches of the vascular type

(See DITFEIENTIAL DIAC‘IIQSIS). H'al'lselgs reports that allergy is
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51 thasg

uncommon in migraine in his experience. Similarly, Diaz
studied migraine for 25 years and has found no evidence to sup=
port allergy as an important precipitating factor.®

Some unpublished data by Graham54 reveals that only 3 of 7ip
Cluster patients had asthma, 17 of 74 had hives at one time or
another, & of 72 had hay fever and 1 of 62 Cluster patients ever
had eczema, ¥ather convincing evidence that allergy plays little,

if any, role in Cluster Headaches.,

PHYSTCAL EXAII: Phaysical exam of Cluster patilents w:en they are

not having an attack of head pain is unremarikable and there is
nothing in the literature pertaining to this ifeature of the Cluster
patient. Grahamt:’4 however, is of the imp:ession that many of

his patients present with thick, furrowed skin of the leonlne

type and that they are often red faced and of high color.

LABORATORY PFINDIN:S: Lab findings are unremarkable to date ex-

cept for the recent findings of increased neurokinin in the CSF
of Cluster patients (see ZTIOLOGY).

Hovever, Zf‘riec‘lmanl5 reports thot the l7-ketosterolids in the
urine are increased during the headache attack {as opposed to the
migraine patient in which these levels are decreased), He has
also found an incressed excretion of lysine during the headuche.

Grahamsé finds that 21 of 52 patisnts had hematocrits greater
than 46. He also found abnormal EEG patterns in two patients wno
had an atbuck of headache of the cluster type while EEG's were
being taken. He feels these findings may be important since there
is a question of "hynothalamic seizures®™ of some kind in these
patients.

MISCELLA Z0U3:

Granam>® in some unpublished data, finds 64 of 74 patients

smoked one package or more cigarettcs per day.



17w

DIZFERENTIAL DIAGNOSIS

The diagnosis of Cluster Headache is dependent rrimarily on
its elinical picture as previously described. Though recent au-
thors are beginning to view Cluster Headache as a veriant of mi-
graine or vascular headaches (see ETIOLOGY), Cluster Headaches
can be differentiated on c¢linical basis Irom typical or cormon
migraine. In & way, Cluster Headaches seem to be a telescoped
migraine,

CLUSTER VS LIICRATHNE HEADACHES:

Family History: Migraine patients have a Tamily history of

1%,16

headacher in 65 to 904 of the cases as opposed to the Cluster

patient vwith 20% or less.18
Age of onset: Migraine usually begins in childhood and ado=-

16,37 .
’ Cluster Headaches ssem t0 cccur nore often in

lescence.
middle or late adult life (see CLILICAL PICTU.E).

Bouts: These are a feature peculiar to Cluster Headaches
only. They last weeks to months with spontaneous remissions in be-
tween bouts (see CLINICAL PICTULE).

Frecuency of atbtacks: The migraine patient usually has one
or less headaches per wee k™2 as opposed to the Cluster patient
who has several in one day. The migraine patient ususlly has his
attécks in the day as opposed to the nocturnal preference of the
Cluster Headache,

Eye and nose signs: These are peculiar to Uluster Headaches
only (see CLINICAL PICTU.E). They are rare to absent in migraine-l7
Aura: This is peculiar to the migraine patient only and con-

sists of euphoria or excitement in a few cases bubt more commonly

consists of irritability, depression and mental confusion.57
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Prodromata: These are also pecullar to migraine and rare to
abrent in Cluster Headache, They are felt to be due to initial
vasoconstriction of the internal carotid and/or its branches and
consist of secintillating scotomata, hemianopsia, transient hemi-
paresis and tingling of the tongue and fingers.15’17’57!44

411 these occur contralateral to the headache 1n the migraine pa-

tient.
Gastro-intestinal disturbances: Nausea, vomiting andé occasional

diarrhea are common in the migraine patient at the peak of hsad

r

a7
pain. Such sizns are rare or absent in Cluster patients.2’5’16s17s18
17
Sex: Migraine is much more common in the female as opposed
to the Cluster patient who is typically male (see CLINICAL PICTURE).

Menses: The patient with migraine often gains relief from

attacks during pregnancy.37 The Cluster patisnt shows no such re-

lation to the menses,>»16,25,35

Headache duration: The migraine avtack may last anywhere

from hours to weeks with an averzge duration of 10-12 hours.17

The Cluster headache is of shorter duration, often less than an
hour (see CLINICAL PICTURE).
Other helpful differentiating features are the tendency for

migraine patients to prefer the lying position during head pain,év

-

whereas the Cluster patient may pace the floor.la Photophobia

=

is common in mizraine at the height of the hezad pain07 but rare
in Cluster Eeadache.17

It :must not be forgotten that as distinctive as the c¢linical
picture of Cluster Headaches may be, features of migraine may be
present in the Cluster attack and visa versa.

TYPICAL NZURALGIA {(IE, TIC DOULOUREUX)

The pain of tic doulouroux is limited to the distribution of
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the fifth cranial nerve or one of its branches. The typieal
sharp, shooting and paroxysmal pain can be precipitated by prese
sure on "trizcer zones,® The pain is short and fleeting (thers-
fore the expression "tic") and lastfseconds to ninutes. There
are no eye Or nose signs so typical of Cluster Hearaches. Vaso-
constrictors, vasodilators and narcotics give inadeguate relief
whereas chemical or surgical disruption of the cranial nerve in-
volved is the treatment of choice, Neurotic traits in these pa-
tients are uncommon.lﬁ’”’57

ATYPICAL NEURALGIA:

This headache is more common in females, especially in females
with neurotic traits. The pain is bizarre and doesn't conform 1o
nerve or blood vessel distribution. The pain is described as dif-
fuse, deep-seated, pulling and gripping and is poorly localized.
The pain may last for hours or days and theie are no trigger zones.
Vasoconstrictors and narcotics give relief frequently. Eye and nose
signs are absent but this headache may be dificult to differcntiate
from Cluster Headaches.ls’lq
HYSTERTA

Like atypical nesuralgia, the hysterical headache may be dif-
ficult to differentiate from Cluster Headaches., However, ths hys-
terical headache 18 usually seen in females., The headache is vague
and bizarre and there are a great variety of other coexistant so-
matic complaints. Sometimes there are frank conversion symnptows
guch as aphonia, fainting and paralysis.ls’l17

ALLERGIC HEADACHES

In this patient one finds a past history and a family history
of allergy. There are usually other manisfestations of allergy such

as urticaria, angio-edem, ecxema, B.I. allergy, hay Iever and in-
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halant allergy of the respiratory type. Prodromal syiptoms are
common in the first 12-24 hours amd usually consist of G.I. upsets,
vomiting, distention, polydipsia, edema of the hands and feet,

face swelling, marked gain in weight and urticaria. Visual prodro-
mata are rare. The headache is generalized ..ith a sense of pressure,
dizziness and mental confusion (cerebral edema). Vasoconstrictors
zive no relief and the heedache itself lasts l2-24 hours although
the complete cycle from onset to termination is 48 hours., The
terminal phase of the attack is characterized by polyuria and a
parallel return of the ueight to normal. Attacks of allergic head-
ache are prevented by anti-histamines given prior to exposure 0 -
the allergen which is in contrast to the €luster patient in whom
anti-histamines are of no value (see TELATENT). 7he entire syn-
drome of the allergic headache can be reproduced repeatedly with
ingestion of causative :t’c:»od.a5

OTHEER HEADACH:HS AND FACE PAIN

Other headaches aml face pain can be excluded by careful examur:
of the hesd and neck and by their clinical course, ie, mastolditis;
facial abscess; tumors of the nasopharynx, cranial nerves or cere-
bellopontine angle; dental sepsis; deviation and spurs of the nasal
septun or disease of the paranasal structures; ccular lesions;
post=herpetic neuralgia; temporal arteritis; anesurysm and anomalies
of blood vessels; abnormalities of the temporomandibular joint;
and post-traumatic-headache.15’17

Cephalgias secondary to upper cervical nerve lnjury can be re-
produced by hyperextension of the neck or rotation of the occiput

to the painful side., Also, a history of itrauma wili be present and

rr

procainization of the second cervical root will give relief.lo

Tension headaches can be diagnosed .ithout difficulty.l5



ASSOCTIATED ANATOLY AND PATHOPHYSIOLOGY

An understanding of the anatomy and pathophysiology of head
pain is pee-requisite to any understanding of the etiology of
headaches,

Pain sensitive structures of the head are:17’29’44
l. Tissues covering the cranium such as skin and vasculature.

2. Cranial periostium and endosteum.

d. Intracranial structures such as: great venous sinuses and tri-
butaries, parts of dura at the base of the brain, arteries of the
dura and cerebrum, crsnial perves 5, 9, and 10, and the first three
cervical nerves.

Pain insengitive structures within the cranium are: all the
ria and arachnoid, choroid plexus, ependyma, most of the dura and
the brain itself.

Besie mechanisms by vhich pain may arise in these pain sensi-
tive structures are:29
l. Traction and displsascement of the longitudinal sinuscs and cin-
tributing veins.

2. Traction on the middle meningeal arteries, the Circle of Willis

and its branches.,

3. Distention and dilatation of intracranial and extraceanial

arteries and there branches,

4. Direct pressure on cranial nerves 5, 9, and 10 and the first

three cervical nerves.

Se Infla@%tion in or about any of the above structures,
Stimulation of painful structures ebBove the tentorium refers

pain anterior to a plane joining the ears and is transmitted by the

£ifth eranial nerve. Stimulation below the tentorium refera pain
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posterior to a plane joining the ears and is transmitted by
cranial nerves 9 and 10 and cervical nerves 1, 2 and 5.17

The blood supply to the extracranial structures is from the
exte nal carotid artery. That to intracranial structures is from
the internal carotid and vertebral arteries.t’

The sympathetic supply to the head comes from the neck (cer-
vical ganglia) and is distributed along the arterial pathways.
Sympathe tie¢ stimulatlion causes vasoconstriction (ipsilateral),
dilatetion of the pupils, and contraction of the levator palpebral
muscle .17

IMuch interest has been focused on the parasympathetic supply
to the he:d and related structures and the relation of the para-
sympathetic system to etiology of Cluster Headaches. This supply
arises within the cranium and is distributed via the IIT, VII,
X, and X cranial nerves.17

The fibers of the seventh nerve are of particulor interest
since parasympathetic fibers travel via this nerve in the greater
superficial petrosal nerve and the chorda tympani and supply the
lacrimal gland and its secreto-motor apparstus, the nasal mucosa,
and along with the vagus, send vasodilator fibers to the ipsa-
lateral cerebral hemispheres.17’44’52’§§here is evidence that the
greater gupcrficial petrosal nerve also ca-ries pain fivers,2®
Sweet and White5? stimulated the distal and proximal ends of the
sectioned greater superficial petrosal ne:ve with resultant pain
in the ipsilateral ear, eye and adjoining parts of the hezd and
face in 4 of 5 patients with Cluster Headaches and in 5 of 9 sub-
jects without headaches. This work of Sweet and White glves some

to 20 .
supportAGardnerIs earlier hypothesis that dlsoharges over the

greater superficial petrosal nerve may be the cause of Cluster
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Headaches. Gardnerzo

sectioned this nerve in 13 patients with
Cluster Headaches with resultant relief for approximately 50%
of the patlents. However, there ..ere recurrences of attacks in
these patients and Gardner has given up this method of treatment
for Cluster patients.

Thes ITI cranial nerve carries fibers to the clliary muscle
and sphincter pupillae of the eyeball and parasympathetic stimulation
alon~ this pathway causes miosis.

In general, then, parasympathetic stimulation can be expecied
to cause lacrimation, rhinorrhea and dllat. tion of the cerebral
arteries {via greater superficial petrosal nerve and the vagus),
salivation (via the chorda tympani), and miosis (via III cranial
- nerve). All are signs and syaptoms common in Uluster Headaches
and therefore one can better understand the interest in the para=-

sympathetie supply to the structhres of ithe head,

TREATMENT
HISTAMINE "DESHNSITIZATION"

Since Horton's original description of Cluster Headaches in
1939 and 1941 up until .is later publications around 1956, hista-
mine therapy was to Horton the sinf qu® non method of prophylactiec
and long term manegerent of Cluster Headaches.s’l6’56

In 1939 and 1941, Horton's original articles reported his ob-
servation that 0.5 mg of histamine precipitated typical attacks
of Cluster Headaches., If tihis amount was given on subsequent days
Horton notlced that "...succeeding attacks sesmed progressively
less severe and more difrficult to precipitate. The possibility of

desensitization with histamine was thus sug.;;ested.“l6 Horton then

nostul-ted that a local release of histamine was the provoking fac~

. 3
tor in Cluster Headaches with a resultant local anaphylactic re=-
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action.

Other rationale for treatment with "desensitization" was
based on facts that: 1., Gasiric acidity increased during head-
aches {due to absorption of histamine into the blood stream from
the local ares of ana}:)hyl&'«xis);'?'l 2. Standard doses of histamine
produced a greater rise in gastric scidity in headache patients
as Opposed'to normals;17 3. Horton felt that patients responded
to histamine "desensitization;"5 4, Evidence that a "tolerance®
can be established to histamine, ie, 50% of guinea pigs injected
with histamine over a period of 2-3 weeks tolerated a large dose
of histamine I.V. that othe:wise was sufficient to kill 87% of

S 5. With histamine "desensitization" over a2 period of

controls;
time, the wheal produced by intracutaneous injection of histamine
decreased in size.5

Horton's method of "desensitization' was to use the contents
of a 1 cc ampule of 0.275 mg histamine diphosphate per cc which
contains 0.1 mg of hisbtamine base. Two injections were given
subcutaneously daily about 6-8 hours apart, the first injection
beinz 0.05 cc until a maximum of 0.5 c¢¢ to 1.0 c¢c was reached.
Adeounate dosapge was determined by the patient's response; if
flush ing of the face or throbbing occurs, the dose was educed by
half and the regimen start.d again until the dose is reached whiech
wouldn't precipitate symptoms. This "maintanance dose™ is given
2-3 times daily, according to Horton, snd ",.,.may be continued for

na7 With such therapy,

a lifetime, if necessary, without harm,
Worton quotes that 95% of his patients responded with cessation

of aitacks within 10-20 dags.gq In the same article, however,

Horton states that ",.histamine therapy is neither sim:le or co.mon-

place, and it is fraught with meny pitfal.s. He Tound especial

T
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problems when the patient had to be desensitized for the second
and third time, for in these cases the patient was often made
worse by desensitizrtion.zl In such cases he found adjunctive
use of cortisone and/or ACTH made it possible to re-institute
histamine therapy.or
A few others report beneficial eifects of histamine "desensi-
tization" with descriptions of their own particular regimen.55’59’56’57
On the other side of the therapeutic fence, hovever, are
the mary authors who have found histamine "desensitization' of
no value in the treatment of Cluster i:Lleadache.2’15’30"?'2"‘3'?”'?‘1‘3“56
A major argument against the value of such treatment is the feeling
bf many that spontaneous remissions, a characteristic reature
of Cluster Headache:, are the actual cause of "cures™ in patients

recelving histamine deSSnsitization.B’17’25’56

Also, there is
no report in the literature of a control series or the use of
double blind procedures to rule out the possibility that spon-
taneous remissions are behind "desensitization” cures, Such studies
would also help ruleAtherapeutic value that may be unwitl ingly af-
forded these patlents because of the necessary daily atiention and
injections given to them by doctors or themselves.lv’zg
Others question the rationale of Horton for the use of hista-
mine the rapy. In the first place; vasodilators other than hista-
mine precipitate Cluster Headaches and histamine can precipitate
other %ypes of headaches such as post-itrawmwmtic headaches and,
possidbly, headaches due to tumor (see CLINICAL PICTURE)., Histanmine,
then, is not specific in its ability to precipitate Cluster ead-
aches. Aleso, there is no pharmacologic evddence that histanine can

sensgsitize or desensitise in the true sense of the word since these

phenomena require an antigen which is a protein or at least a poly=-
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peptide. Histamine is merely & decarboxylated amino acid.ls’l?’45

In addition, the increascd gastric acidity during the headache
attack may not be due to absorpiion into the blood of locally
rcleased histamine as advocated by Horton, but is more likely the
result of a non-specific stress response to a painful headache.8
Lastly, 18 histamine release within the body vwas in any vay re-
sponsible for Cluster :leadaches, one would expect to pain some
protection with anti~-histanines. Anti-histamines, however, have
been found ineffective by most authors (see below) in the treatment
of this synirome,

Conclusion: Ilorton has becn the main and almost sole proponent
of histamine "desensitization" in the long term managerent of
Cluster Eeadaches, Iost other authors find such therapy of little
value.,

TRGOTANTNE TARTRATE AND PREPARATIONS:

Ergotamine tartrate and 1ts varilous preparstions are regarded
by many, including Horiton, as the mainstay in the srmntonatic treat-
ment of the acute attack of headache of the Cluster {or migraine)
type.8’15’18’l9’21'25’56’46s58'60 Ergotanine tartrate acts as
a potent peripheral vasoconstrictorés and Pool61 has published
data Indicating that it constricts the external but not the internal
carotid artery. ZErgotamine will stop the attack in 10-15 minutes
after administration (21} in more than 905 of the ca;eslv’22’58
and administration can be accomnlished today with parental injec-
tion, rectal suppository, oral ingestlon, sublingual absorption

60 Some of the more popular preparations

&

and aerosal irhalation,
are Wigraine (tablets & supposiiories), Cafergot E-B (tablets &
suppositories), Gyne: gen (parental), Bellergal (tablets & space=-

tabs), D.H.E. 45 or Dihydroergotamine (I or IV} and EC-110 (tab-
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letS) .
In addition to theilr use in the acute atiack, erg.tamine tar-
trate and its preparations have some prophylactic application and

52,36 The btest

vhen given at bedtime often orevent night attacks.
procedure for treaiment of the Cluster paticnt is to give delly
morning and evening doses of ergot.mine six days out of each week,
stopminz the dosage on the seventh day to see If the patient's
bout has ceased. Stopning the dosage one day out of every seven
alsoc helps ageinst side~effects of ergotamine.56
Contraindic.tions to the use of ergotamine are coronary
artury dlsease, sepsis, patiecnts with vascular disecase such as
syphilitic arteritis, marked arteriosclerosis, thrombophlebitis,
Raynaud's or Buerper's syndrome, diseaces of the liver or kidney,

4
28,45 vonstorchsz has reviewed

and pregnancy (causes avortion).
42 cases of gangrene secondary to the use of ergolanine tartrate
and its preparations.

OTEER VASOCONSTRICTOR

59
Octin: Pebters et al report that Octin (rethyl-iso-octenyl-

amine), a vasoconstrictor which may 2ot dlrectly on blood vessels

or as a sympathomimetic, wac suceessful in giv ing comnlete relief
in 15 of 16 trials in patients with Cluster Iiecadaches, and suggests
it's usefulness in patients who Lave abused ergotamine or in th.se .
who . ergotamine is contralndicated. Macileal®® found Octin the drug
‘of choice for Cluster patients.

Epinephrine: ZEpinecphrine IV or 5C is reporited by many authors

to be effective against the acute attack of head pain in the Cluster

ratient, especially vhen given early in the attack.7’lb’l5—18’25’ao’42
. 15,48 18 ) )
Oxygen: TFriedman and Horton  found 100% oxygen had the

ability to abort atbtacks of heudache in some Cluster patients and
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in others was a useful adjunct to the above vasoconstrictors,

ANTI=HISTATES

Tucke r and O'Neill58 are the only authors in the litersature
that report benedryl, a potent anti-histaminic, to be effective in
the treatment of the Cluster patient. These authors obtained ex-
cellent results In 70% of 16 patients with benedryl 50 mg b.i.d,
over a fwo month period. All other authors report pocr to inef-
fective results with anti-histamines.18s16517,19,22,52,64 pee 0
used as much as 400 mg daily for 2 weeks in one patient with no
results.

SURGERY

Surgery has given uniformly poor results in the Cluster natient.
Gardner et alzo resorted that pre-ganglionie resection of the pmeater
superficial petrosal nerve in 13 cases of "petrosal neuralgia®
gave 255 noor, 504 fair and 255 excellent results. There were re-
cur:cences of headaches, however, and Gardner has ceased this method
of treating Cluster Headaches.s4 Sinmilerly, White and Sweet5were
unsucecessful with the ir neurectomies of the external greater and
lesser superficial petrosal nerves,

Dandy}z in 1931, obtained relief for two csges of Cluster Iead-
aches, as mentioned previously, with resection of the cervical gang-
lia. The number of caseg is to> small and the follow up toc short
for evaluation of this method.

Hortonl8 reports that 90% of his patients had undeigone one
surgical procedure or another without benefit. Likewise, Friedmanl5
reorts that-the following surglcal operations had been done pre-
viously on his patients without benefit: cocainization of the spinal
ganglia, supra-orbitzl block, ligation of veing. under the chin,

ligation of the tenmporal artery, removal of the sphenopalatine gang-
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lion and avulsion of the occipital nerve.

PSYCHOTIIERAPY

This is the single most important method of long term manage-

LY - E L] - o 54 ’42
ment ol the patient with Cluster Headaches,

The general plan
of such treatment should attempt to give the patient insight into
his behavior and attitudes that produce sitress andxmust learn to
adopt those atiitudes that reduce anxiety and tension in nis.
life situations.%®

MTSCELLAL=0US

It has already been mentioned that pressure over the ipsilat-
eral comaon carotid and temporal artery, dipping of the hands in
cold water and the upright position reduced the severity of head
pain in the Cluster patient (see CLINICAL FPICTUE).

Winchell,z4 an MD with Cluster Ileadaches, reporis in 1952
that cofiee and cigaretites, Tuamine (nasal decongestant) sometimes
afforded relief and th:% cocainization of the muctus membranes
of the nose sometimes aborted attacks.

Sluder,5 in 1¢1%, obteined beneficial results with application
of cocaine to the sphenopalatine formmen.

Harris,9 in 1836, obtained beneficial results with slcohel in-
jections into the supra- and infra-orbital nerves. He reports ob-
taining more long lasting resulis with injection of the Gasgerian
ganglion.

Hortonal sumnarized his experience with ACTH and cortisone
in 1956 stating that they were ineffective when used alone.

65

Frohner, on the other hand, in 1953, obtained relief for two

. . 22
patients with Cluster Headaches with cortisone therapy and Graham » 04
feels these drugs help bring clusters to a close in refractory cases.

Discontisiuation of alcohol during bouts, meprovamate at meals
22
and at bedtime and lightening of the work schedule are beneficial.
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Aspirin, empirin, antipyretics & sedatives are of no value,15’25
whereas demerol and codeine must do when ergotamine and other
vasoconstrictors fails.lg’zz

UL 491 (l-methyl lysergic acid butanolamide)

Within the past couple of years, articles have appeared in the
literature regarding a nsw drug, UML 491, and its usefulness im the
prophylactic treatment of vascular headaches of the cluster and mi-
graine type.

Doepfner,6? in 1958, dermonstrated UML 491 to be a most potent
anti-serotonin agent. Sicuteri,66 in 1959, knowing that ergotamine
tartr:te has anti-serotonin activity,wondered if perhaps it was this
action of ergotamine which made it effective ageinst headaches of
the vascular type. 'With the idea that seotonin may play a role
in vascular headaches, Siouteri66 treated 2 cases of Cluster Head-
aches and 18 cuses of migraine with UML 491 with beneficial eiiects
in all., Graham68 confirmed Sicuteri's findings of the beneficial
effects of ULL 491 in a controlled anc double blind study of 16
Cluster patients and 15 migraine patienis.

Apparently, UML 491 has no vasoconstrictor or oxytomic effects
in animals, but Graham68 and Dalessio(:"9 report the occurrence of
anginal pain and intermittent claudication in patients receiving
high doses of UML 491 and caution the use of this drug in pstients
with arterial discase.

Graham,68 Friedman,70 and Sicuteri66 agree that UML 4C€1 is
of little value agzinst the aéute attack of head pain.

D316881069 found UML 491 to possess an anti-inflaﬁ%tory action
and Friedman’l suggests that this drug may act loecally in the tis-
sues abount blood vessels preventing edema and/or breakdown of

polypeptide substances (neurokinin) that Wolff et al have recently

demonstrated in patients with headaches of vascular type (see
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ZTIOLOGY

Vallery-Radot7 advanced the first theory in 1925 when he sug-
gested that a decreased sympathetic tone to the branches of the
external carotid artery was at the basis of the signs and symptoms
of Cluster Headaches., This theory does explain the occasional
Horner's but it does not explain rhinorrhea, lacrimation, erythema,
etc, seen so often in the Cluster patient.l? Also, blood vesscls
have intrinsic tone and do not dilate with the lack of sympathetic
stimulation.17

Be that as it may, theories of sympathelic paresis have per-
sisted here and there in the literature to the present time,

31 in 1960, for example, suggests that sympathe tic paralysis

Kunkle,
is responsible for the Horner's syndrome in 8 of 14 patients with
Horner's (all 14 had Cluster Headaches). He Belt that pcrsistent
dilatation of the carotid in the vicinity of the siphon might be
the source of sympathetic paralysis. In one patient, Kunkle de-
monsgtrated that neo-synephfine abolished the Horner's which 1ndi-
cates that a sympathetic paralysis rather than a parasympathetic
discharge underlies the Hormer's phenomen.

Roberg,72 in 1944, reports a case of Cluster deadache in a
female patient who had an aneurysm of her internal carotid artery.
He too postulated a sympathetic paralysis may play a role in the
syndrome of Cluster Headaches, but also felt that a partial para-
swmpathetic stimulation was necesgsary %o explain such signs and
symptoms as local vasodilatation, increased skin temper ture,
hyperemia of the conjunctive, lacrimation and rhinorrhea. %It
is difficult to explain localized, dynamic, vascular changes

%

72
otherwise than by a disturbance of innervation," Such local
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disturbance may occur, according to Robergy in the peri-arterial
plexi as in the above case of aneurysm of the internal carotid
artery or "...the origin of such disturbance may .e€ll be in the
hypothalamus, that mysterious region in vhich the terms 'organic?

. 72
and 'functional' become pale, confused and void of meaning,"

20
Gardner et al, as mentioned previously, felt that parasympa-
thetic discharge over the greater superficial petrosal nerve
might be the responsible mechanlism, but their results with section-

ing of this nerve were eguivocal (see TREATLEZNT).

HISTALTNG THo ORY

Hortont's rational for treating Cluster patients with histamine
"desensitization" has already been discusséd as has evidence con-
trary to any theory of hypersensitivity to histasmine (see TREAT=
MENT)e To reiterate, the non-supportive evidence is: 1. Histanmine
is not specific in provokipg attacks; 2. Histamine "desensitization
has not worked for many authors and in those cases in which it
has resulted in "cures" there is the possibility that spontaneous
remissions are the actual source of such cures; 3, The theory does
not explain the occasional Horner's; 4. Anti-histamines should,
but do not, provide protection; 5. There is no pharmacologic evi-
dence that histamine can sepsitize or desensitize; 6. Inceeased
gastric acidity during an attack of head pain is more likely due
t0 a non-gpecific stress reaction rather than #o absorption of
histamine into the blood stream from the local site of "anaphylac-
tie" reaction around the branches of the cxternal carotid urtery.

TASCULAR THEORY WITH NOXIOUS AGENT (NiURCKIITH)

Mast authors are in agresment that dilatation of the external

carotid artery andé its branches is a basic element in the produc-

tion of vascular headaches of the Cluster and migraine type.lo’lv’za’

25,32
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Supportive evidence for a theory of vasodilatation consists of
(see CLIWICAL PICTUE and TREATM=NT): l. The fact that vaso-

cons trictors give relief, ie, ergotamine & epinephrine, cold
water application to hands and face, Oxygen, etc; 2, Effectiveness
of pressure over the carotid artery in giving relief; 3. Preference
of the patient for the upricht position during an attack; 4. Oc~
casionzl temporal artery engorgement and residual tenderness; and
5. Didphoresis and increased skin temperature ipsilateral to the
head pain. In addition, Kunklez found that intrathecal injection
o saline does not abolish khe head pain in Cluster iieadaches
which one would expect it to do if there were engorgement of the
intra-cranial artdries and veins.

Though the clinical pictures differ strikingly, ‘-.-1.-"03.1‘.‘1“4“4 feels
there is strong resemblance betw een Cluster iiecadaches and migraline,
ie: 1. The distribution and character of the pain in "hislaminiec
cephalalgia™ ic identical to that seen in some patients with
migraine attacks; 2, A higher inecidence of family history for head=-
aches 1ls not always demonstrable in migraine; 3. Iiigraine does not
always begin in the earlier years; it can cccur at any age; 4. No
sharp differentiation can be made on the basis of presence or ab-
sence of nausea, vomiting, scotomala, etc; 5. Both patients often
have nausea; 6, Lacrimation, redness of the conjunctiva, suffusion
of the skin, rhinorrhea, nasal stuffiness characteristic of “luster
patients have also been found in migraine patients; 7. Cluster
Headaches are said to be of short duration, minutes to legs.than
an hour, but migreine is very varicble, lasting minutes to days;

8. Migraine has Leen known to wake patient up at night; 9. Both
types of headaches re.pond to vcesoconstrictors such as ergotamine

and epinephrine; 10, Both are reduced with common carotid artery
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pressure; 12. And, both headaches have occured and recurred in
sitvuations of tension, desperation or exhaustion and both headsches
respond % psychotherapy.

Wolff concludes that Cluster Headaches is ",..closely related
to true migraine, and like migraine may be considered one of the
many varieties of painful vascular disorders of the he ad J14%
Symonds,36 Kunkle,z Friedm.an,l5 and G—raham34 are of the same per-
suasion,

Since this paper is a review of some of the literature per-
taining to the syndrome of Cluster Headaches and since leaders in
the field are beginning to view the syndrome as a type of vascular
he adache, brief mention is made here of the recent breakthrough of
evidence and data indicating that a local agent may be responsible
for the signs and synptoms of headaches of the vascular type.
Horton,2**® in 1839, was apnarently the first to hypothesize
a local agtive agent (histamine). Wolff,éé in 1948, also suspected
a local active azent but he dis-qualifdéed histamine as that agent.

In 1956, Ostfeld, Chapman, Goodell & ‘ffblffv5 obtained isotonic
saline perfussates of the headache area in patientz during an
attack of migraine and found that these perfussates lowered the
pain threshold of skin by 10-1% over control perfussaties, This
*headache fluid" caused conitraction of the rat uterus which was
blocked Ly erzotamine. Experiments alsc demonstrated that this
headache 7luld contalned a substance vhose spread was facilitated
by hyaluronidase and not inhibited by anti-cholinergics or anti-
histamine ag nts. In addition, the headache fluid containgd in-
creased amino acids (arginine and lysine) vhich indiceted that
tissue Dbreakdown had occuﬁgd in the area of the headache.

In 1959, Chapman et a174 performed some clever experiments in
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which they demonstrated that higher CHS activity could alver the
amount of the above pain-threshold-lovering substance. In one
experiment, these authors produced an axon-re_ lex flare by the
intradermal injection of histamine into the Torearms ol subjecis.
They then collected saline perfussates from the erythematous area
of the axon-reflex flares (w.eals) and compared the p:rfussates
to those collected while the subjeets were immersed in cold or hot
water., They found an increased amount of pain-threshold-lowering
substance in the perfussaies of the latbter group of subjects,
This result indicated 10 the authors that ClIS activity at the
brain stem and hypothalamic levels could enhance inflaﬁ?tory re-~
actions (ie, increage the awn-reflex Tla:e}. Sympathectomy had
noieffect on the results of this e::per:i_men*l:.’74
In another experirment these authors produccd axon-reflex

flares in hypnotized pctients by suigesting to them that their

forearms were being touched by a red hot metal rod (in actuality
the rod was at room tempersture}. Again they demonstruted an in-
creased amount of the pain-threshold-lowerin: suvstance ("brady-

kinin-like polypeptide") in the axzon re:le. flare as compared to
7

HE

contTols.
These authors concluie: "The individual's perception and
attitudes may be relevant to neural activities that engender or
enhance inflam%tory reactions. Liberation or accumnlation of
proteolytic enzymes in the periphery and the subsequent formation
of a bradykinin-like humoral agent is implicated in this reaction.
Experiments with hypnosis (implicating highest levels of neural
intesration) dem:nstrate that activity within the CIS can augment

74
the effects of the axon-reflex flare "

75 ‘
Chapman et al later iscolated this "bradykinin-like® agent
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from sallne perfussates of axon~-reflex flarcs produced oy faradic
stimulation of the forearm and it has also been collected during
anti-dromic stisulation of dorsal nerve root. Since these experi-
ments the bradykinin-like substance was called "neurokinin,m

Ifeurokinin, in addition to the properties alrezdy mentioned,
hag been shown to Le a sotent vasodilator and a polypentide and it
has been differenmtiated from bradykinin, urinery kallikrein, urinary
kellidin, plasma kallidrein, nlasma kellldin, plasmin, trypsin,
substances ?,U & %, adrenaline, noradrenalin, oxytocin, cerebro-
tonin, hypertensin, pepsitensin, ecetylcholine, Listamine, serotonin,
adenosine, ATP, K and isuprel?5 It increases capillary nermeability
and heightens vulnerability to injury.73’76 It 18 not released

through vasodilatation «wlone although it is a potent wvasodilator

e
itself.io’78 It has be-n found in the CSF of natients with severe
and long-lssting vascular headaches of the migraine type.77
Locally, in the area of hecd pain, there 1s . . 3 to 35 times nore

neurokinin than in controls cnd the amount closely parallels tuoe
de;ree of the headache.77

An enzyme has been indiczted in the Tormation orf neurokinin
and it 1s specific for the #iervous sysiem, ie, it 1s lnecreaced in
the CSF after convulsions In man and it 1s increased in cerebral
perfursates durins stimulation of the braire of lab animals. It
is abnormally high in the CSF of schizophrenic patients and along
with neurokinin it has been found locally in $he subcecutaneous $is-
sues during vascular headaches of the migraine type.75

Chapmen et al conclude: "The potent h:potensive and vasodi-
lator action of neurokinin and its formetion during neuronal ex-
citation, sug-est strongly thav it serves in local vasomotor con-

trol of the nervous system. iigraine headache attacks are linked
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to activity in the CNS since they often occur Tollowing long
neriods of alertness, striving, extraordinary effort or major
frustration. The painful local reaction in the extracranial
vessels may thus be an eplechenomenon of the excessive operation
of the normal mechanisms for functional vasodilatution within

the CliSe. A common inunervation of the branches of the exfernal

and internal carotid arteries could lead to a simultareous relcase
of vasodilatory substances both intracranially and extracranially.
The pain of vascular headache of the migraine type can be scen to
be the outcome of combined effects of large arfery dllatation
plus the action of pain lowering substances accumulating 1ln the
blood vessel walls and perivascular tissue. The result is a

sterile inflamatory reaction neurogenically induced,”

SUILZARY AD COLCLUSIONS

An attempt has be:n made to review some of the literature
pertaining to the clinical syndrome of Cluster Ileadaches. The
history, clinical picture, treatment, associated anatomy and patho-

shysiology, and etiology of this syndrome was discussed.

WOTE: Credit is due to Robinson17 Tor the general organization of
this paper into the major topies discussed, and appreciation
is extended to Dr. Join Graham Tor his disuvcasslon with this
author of his unpublished data.
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