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Dissecting aneurysm of the cerebral arteries, unlike dissecting aneu-
rysm of the aorta, is an exceedingly rare lesion. A review of the
literature disclosed only three recorded instances in the last 30 years.1`3
That such a lesion may be associated with the migraine syndrome
might be anticipated as the migraine syndrome is generally considered
to have its morphologic basis in focal vasoconstriction, dilatation, and
edema of cerebral arteries.4 Migraine syndrome has been reported in
association with other types of cerebrovascular disease but has not
been reported in association with dissecting aneurysm.

It is the purpose of this report to (i) record a case of dissecting
aneurysm of the middle cerebral artery occurring in a white female,
27 years old, afflicted with severe migraine syndrome; (2) to correlate
the clinicopathologic observations to show a relationship of the mecha-
nism of the migraine syndrome as the precipitating factor in the for-
mation of dissecting aneurysm in this case; (3) to review previously
reported instances of dissecting aneurysm of the cerebral arteries; (4)
to discuss dissecting aneurysms of the aorta in regard to dissecting
aneurysms of the cerebral arteries; (5) to review reported instances
of vascular disease associated with migraine syndrome to which refer-
ence may be made.

Historical Review
Poppen-' reported two instances of dissecting aneurysms of the

cerebral arteries occurring in a series of I43 surgically treated intra-
cranial aneurysms. In one case the lesion was surgically excised and
the angiogram and specimen are illustrated in his report. The angular
branch of the middle cerebral artery was affected. The other involved
the medial trunk of the middle cerebral artery and the vessel was not
excised, as it was considered that removal would leave the patient
severely incapacitated. Thus this case was not proved, but was diag-
nosed on the basis of angiograms. Ligation of the internal carotid
artery was performed with complete relief of symptoms over an 8-
year period. No other details were given. Poppen stated he was unable
to find reference to this type of aneurysm in the literature.

Dratz and Woodhall2 reported a case of traumatic dissecting aneu-
* Received for publication, May I, 1953.
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rysm of the left internal carotid, anterior cerebral, and middle cerebral
arteries. The patient was a female, 2 Iyears of age, who was struck by
an auto while riding a bicycle. She developed hemiplegia and died a
few days later. A tear was found in the intima of the internal carotid
artery with a dissecting aneurysm which occluded the channels of the
middle and anterior cerebral vessels, leading to thrombosis.
Ramsey and Mosquera3 reported a dissecting aneurysm of the mid-

dle cerebral artery occurring in a white male, 47 years old. This had
ruptured producing a massive subarachnoid hemorrhage. Microscopic
studies of the artery disclosed marked arteriosclerosis, cystic medial
necrosis, focal calcification, and lymphocytic infiltration. These
authors, also, stated that they were unable to find any case report of
dissecting aneurysm of the cerebral arteries. Hamby5 referred only to
Dratz and Woodhall's case' and Dandy' made no mention of dissect-
ing aneurysm.

In regard to earlier literature, of which a complete review is beyond
the scope of this report, it is of interest that Kaufmann7 (I929) stated
that true dissecting aneurysms frequently occur in the small cerebral
vessels. The basis for this statement was the detailed report of Ellis,8
who, in I909, reviewed the problem of spontaneous hemorrhage, in a
paper presented to the Pathological Society of Philadelphia. This re-
port was based on the study of 20 miliary aneurysms in 3I brains from
cases of spontaneous hemorrhage observed in Professor Ludwig Pick's
laboratory in the Friedrickshain Hospital, Berlin. He concluded that
the lesion of the intracerebral arteries in cases of spontaneous cerebral
hemorrhage was primary in the intima, beginning, apparently, in the
elastic layer and was simply arteriosclerosis. Progressive involvement
of the media and adventitia leads to weakening and rupture. In some
cases a circumscribed portion of the wall may give way and permit
blood to pass between the coats of the vessel, forming the so-called
dissecting aneurysm. Both rupture and dissecting aneurysm were fol-
lowed by false aneurysms, though this did not occur in every instance.
The false aneurysms were called miliary aneurysms. It is clear that
Ellis considered the fundamental change to be arteriosclerosis and that
this led to rupture and thus cerebral hemorrhage. It is indeed strange
that little mention of dissecting aneurysm is made after Kaufmann
(I929). The reader is referred to Ellis' review for interesting refer-
ences to earlier studies.

In these reports no mention is made of the occurrence of the mi-
graine syndrome. That migraine syndrome could be a factor in
precipitating dissecting aneurysm of the cerebral arteries might be
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anticipated, for it is generally considered that this syndrome has its
morphologic basis in local vascular alteration of the cranial and
cerebral arteries. Occurring with this are certain psychosomatic func-
tional components and possibly a stress mechanism. The changes oc-
curring in the arteries are described as vasoconstriction followed by
vasodilatation; if this is prolonged and severe, edema, thickening,
and rigidity of localized segments of cerebral arteries occur.4 It would
thus seem reasonable to expect that in severe instances focal hemor-
rhage into the edematous wall with dissection and separation of layers
or fibers in a localized segment, followed by compression occlusion of
the lumen, would result. This complication has not been produced
experimentally or described at necropsy in any reported case in so far
as I am able to determine.

Report of Case
L. D. was a white housewife, 27 years old, who entered Lutheran Hospital on

September 5, I952, because of severe, right-sided facial and retro-ocular pain which
began i6 hours before admission. Eight hours after the onset she noted a "pins-and-
needles" sensation in both arms and legs, weakness in both hands, and numbness of
her tongue. She had had similar headaches without the peripheral symptoms for
several years. These occurred four or five times a year and always on the right. The
attacks were acute and were most severe at the onset, with a gradual diminution of
pain until subsidence in about 36 hours. Vertigo was often present at the onset but
tinnitus or visual symptoms were never associated, although occasionally nausea
and vomiting were. There had been no prodromal symptoms. There was no history
of trauma. She was without symptoms between attacks. There had been three epi-
sodes in the previous 8 weeks. She had been told by several physicians that she had
migraine headaches and had been taking a caffeine ergotrate preparation which gave
her no relief.

Past Medical History. Thyroidectomy had been performed at another hospital 3
years previously for Hashimoto's disease. Since the operation she had noted less
frequent headaches. She had been taking io grains of thyroid extract daily but con-
tinued to feel lethargic and weak, tired readily, became short of breath on moderate
exertion, and had recently noted slight ahkle edema. There had been a weight gain
of 27 lbs. since the thyroidectomy. She also had had an appendectomy, measles,
mumps, chicken pox, and scarlet fever, and had borne 2 children. There were no
gastro-intestinal or genito-urinary complaints.

Physical Examination. Temperature was 380 C.; pulse, 64 per minute; respira-
tions, 22 per minute; blood pressure, i i8/8o mm. of Hg. The patient was a well
developed, well nourished, white female, lethargic and confused. The head, eyes,ears, nose, and mouth were negative. The neck was negative except for a well healed
thyroidectomy scar. The chest was clear to percussion and to auscultation. The
heart was not enlarged and there was no arrhythmia. The abdomen was negative
except for a well healed right lower quadrant scar. Vaginal and rectal examinations
were negative. The reflexes were weak and slow to respond.

Laboratory Studies. Red blood cell count, 3.88 millions; white blood cell count,9,500; hemoglobin, II.2 gm. or 72 per cent. Bleeding time, i%z4 minutes; clotting
time, 312 minutes. Blood urea nitrogen, 9 mg. per I00 cc. Prothrombin time, I6.8
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seconds or 95 per cent of normal. Kline serologic test for syphilis, negative. Spinal
fluid showed 2 white blood cells (one lymphocyte and one neutrophil) and 5 red blood
cells per high-power field. A repeat spinal fluid examination showed ioo red blood
cells and 26 white blood cells (7 lymphocytes and i9 neutrophils) and the protein
was 25 mg. per ioo cc. Urinalysis was not performed.

Hospital Course. The patient was given ioo mg. of demerol every 4 hours as
needed and i grain of phenobarbital twice daily. She was restless, nauseated, and
vomited periodically. Slurred speech, urinary incontinence, flaccid paralysis of the
left arm and leg, coldness of the left leg, and continuation of the headache were noted
during the first 24 hours after admission. A lumbar puncture at that time revealed
an initial pressure of 340 mm. of water. This was reduced to 2I0 mm. of water. On
September 8, I952, at 8:30 a.m., the pulse rate was 50 per minute, respirations were
io per minute, corneal reflexes absent, and the patient had urinary incontinence.
Later that day she was semicomatose but reacted to light stimuli. She could move
her limbs and a 2 plus knee jerk was elicited in both legs. The pulse rate remained
slow. Auscultation revealed extrasystoles. The respirations were shallow and slow.
A second lumbar puncture disclosed an initial pressure of 6oo mm. of water which
was slowly reduced to 260 mm. of water. The cerebrospinal fluid was clear. There
were cyanosis, weak pulse, and deep respiration. The patient died 30 minutes after
the second lumbar puncture.

Necropsy Findings
At necropsy (no. II72) the brain weighed I300 gm. The cerebral

hemispheres showed flattening of gyri and narrowing of sulci through-
out. The entire right parietal lobe and a portion of the right frontal
lobe were soft and pale yellowish grey. The right middle cerebral
artery, i cm. from its origin, was enlarged, firm, stiff, and bluish red
for a distance of 2 cm. Transection disclosed no visible lumen. The
wall was firm and dark red. The aneurysmal dissection extended along
the first two branches for a distance of I.5 and 2 cm., respectively
(Fig. i). There was no appreciable arteriosclerosis and there was no
rupture or subarachnoid hemorrhage. The vessels of the circle of
WTillis had an average anatomical distribution and there were no anom-
alies. There were no saccular (congenital) aneurysms in the circle or
in any of the branches.

Microscopic studies of the right middle cerebral artery (Figs. 2 and
3) showed the wall to be infiltrated with a large mass of red blood
cells with dissection of the subintimal layers and focal dissection of
the media. The hemorrhage involved approximately one half the cir-
cumference of the wall. The internal elastic lamina appeared intact.
No tear in the intima could be found. There was no medial necrosis or
cystic degeneration of the type observed in the aorta with dissecting
aneurysm. There was no evidence of previous damage, such as hemo-
siderosis or fibrosis. A slit-like lumen of variable size was present and
in none of the sections was there thrombus formation. It was consid-
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ered that the lumen was occluded by compression during life and was
visible in the microscopic sections because of shrinkage following
processing. Microscopic sections of the right parietal and frontal lobes
of the brain showed changes typical of a recent infarct.
The heart weighed 320 gm. and was not remarkable. There was no

valvular disease. The coronary arteries and aorta showed only slight
arteriosclerosis. The other viscera were not remarkable. There was no
ascites or hydrothorax. DiscussioN

The occurrence of dissecting aneurysm of the cerebral arteries with-
out associated trauma, arteriosclerosis, hypertension, or recognizable
chronic medial disease as precipitating etiologic agents must indeed
be rare, as this has not been reported in the medical literature during
the past 30 years.
The relationship of dissecting aneurysm to the migraine syndrome

in this case is noteworthy and heretofore not described. The mecha-
nism of the migraine syndrome is generally considered to be related to
an initial short period of local vasoconstriction of cerebral arteries
followed by a long period of distention. Ergotamine tartrate is widely
used with good success as a specific therapeutic agent in this syndrome
by reason of its vasoconstrictor effect, which reduces the distention
and amplitude of the arterial pulsations. Those factors which reduce
the amplitude of pulsation decrease the headache and vice versa.
Wolff I has made an extensive study of the vascular changes occurring
with the migraine syndrome and has shown that thickening or edema
of the affected artery may follow sustained vasodilatation of several
hours' duration. The artery becomes firm and rigid in contrast to the
usually easily collapsible cerebral arteries. This patient's symptoms
were always right-sided and the lesion was located on the right. There
was no history of trauma and there was no hypertension. The final
attack was clearly of greater severity than the patient had previously
experienced and required hospitalization. The syndrome began as did
the previous ones, was of I6 hours' duration before admission, and
there occurred during the course of the episode progression of symp-
toms from initial right-sided facial and retro-ocular pain to "pins-and-
needles" sensations in both arms and legs, weakness in both hands,
and numbness of the tongue. This was followed, during the first 24
hours in the hospital, by lapse into a semicomatose state, slurred
speech, urinary incontinence, and flaccid paralysis of the left arm and
leg. The pulse and respirations became slower and the spinal fluid
pressure elevated. The spinal fluid was free of blood. It was apparent
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clinically that acute vascular occlusion of the right middle cerebral
artery and cerebral edema had occurred. There was relentless progres-
sion of the process to the stage of irreversible massive necrosis of the
right cerebral hemisphere in the distribution of the middle cerebral
artery. From the clinical standpoint the relationship of migraine as
the initiating factor in the course of the disease seems entirely rea-
sonable.
The necropsy observations are of the utmost importance in con-

sidering whether there was a relationship in this case between the
migraine syndrome and dissecting aneurysm. The absence of specific
disease in the involved region or elsewhere, such as congenital vascular
anomaly, appreciable arteriosclerosis, chronic arteritis, cystic medial
necrosis of the type observed in the aorta in dissecting aneurysm, or
traumatic injury to the head which was not known clinically, lends
support to the concept of a strong relationship. In addition, there was
Ino morphologic evidence in organs such as heart and kidneys that
hypertension may have existed. There was no hypertrophy of the
heart and no arteriolar nephrosclerosis or other renal disease.
The dissection extended for 2 cm. and likewise along two branches

for a distance up to 2 cm. The subintimal and medial hemorrhage and
dissection had produced compression occlusion of the artery with
resultant development of an infarct of the brain. Edema of the media
probably was masked by the hemorrhage. Thus it seems likely, on the
basis of the clinical course and the necropsy observations, that in this
case there was a distinct relationship between the migraine syndrome
and the development of the dissecting aneurysm.
The pathogenesis of dissecting aneurysm of the aorta has been re-

cently presented by Gore9 who, with Seiwert,'° studied 85 fatal cases
and reviewed the literature. Dissection in the aorta is dependent on
an idiopathic degenerative change in the media associated with an
inadequate reparative reaction characterized by an increase in the
number of vasa vasorum, a mild inflammatory reaction, and the pres-
ence of variable amounts of myxomatous tissue. The aneurysm begins
by rupture of one or more of the vasa vasorum into the weakened
media with formation of a hematoma which splits the media apart. An
intimal tear is not a necessary initiating factor and was not present in
23 of the cases. Hypertension is frequently noted clinically.
One of the fundamental changes in dissecting aneurysm of the aorta,

namely, chronic idiopathic degenerative change in the media, was not
present in this case. Also, the mass of blood in the wall is mostly
subintimal. Thus the initiating factor is different apparently in the
cerebral arteries, at least in this case. This lends further support to
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the concept of localized acute vascular alteration, such as occurs in
migraine, as a basis for the dissection. Once the dissection has started,
the process is the same as in the aorta with the exception that the
cerebral arteries are of such a diameter and composition that com-
pression occlusion may readily develop whereas this would not be
expected to occur in the aorta.

Dunning11 reviewed the literature and found 7 instances (including
his case) of migraine associated with intracranial or extracranial vascu-
lar accidents. All patients were i8 to 37 years of age at the time of
the first symptoms and were in normal health except for migraine.
There were ii vascular accidents, one of which caused death. There
were IO instances of hemorrhage, 7 of which involved the eye. In 3
cases there was cerebral hemorrhage and in 2 of these bloody spinal
fluid was obtained. The third disclosed massive subarachnoid hemor-
rhage at necropsy. There was one retinal infarct. On the basis of this
review Dunning concluded that the changes in the caliber of cranial
blood vessels, known to occur during attacks of migraine, were prob-
ably predisposing factors in hemorrhage and occlusion.

There have been several reports associating migraine with saccular
(congenital) aneurysm of the cerebral arteries, and some examples of
this association have been confirmed surgically or at necropsy.
Frankel,12 in a review article, recorded 3 cases of saccular aneurysm
in which there was a definite change in the severity and character of
the headache with what he considered to be permanent dilatation of a
congenitally weak point in the arterial wall or dilatation of a minute
aneurysm. Further change in the headache followed rupture or mas-
sive dilatation of the aneurysm.

SUMMARY
A dissecting aneurysm of the right middle cerebral artery occurred

in a white female, 27 years old, afflicted with severe migraine syn-
drome. The dissecting aneurysm produced compression occlusion of
the artery with resultant infarct of the right parietal and frontal lobes
of the brain.
A review of the literature disclosed no similar previously reported

case and only three proved instances of dissecting aneurysms of the
cerebral arteries were found. One was removed surgically, one was
the result of trauma, and one occurred in association with severe
arteriosclerosis. None was associated with migraine.

It is considered that the basic processes are different in this case
than in the pathogenesis of dissecting aneurysm of the aorta, and refer-
ence is made to other reported instances of migraine syndrome asso-
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ciated with saccular aneurysm, rupture of cerebral arteries, and
occlusive disease.

It is considered that in this instance the focal vascular alteration
occurring in migraine syndrome acted as the immediate precipitating
factor in the formation of the dissecting aneurysm.
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LEGENDS FOR FIGURES
FIG. I. Gross photograph of the inferior surface of the brain. The dissecting aneu-

rysm involves a segment of the right middle cerebral artery and branches. The
circle of Willis is normal. There is no evidence of arteriosclerosis.

FIG. 2. Right middle cerebral artery. There is a wavy intact internal elastica beneath
which is a mass of blood forming a dissecting aneurysm involving one half the
circumference of the wall. The lumen present is due to shrinkage and was not
visible in the fresh gross specimen. No thrombus is present. X I 2.

FIG. 3. Right middle cerebral artery. Higher magnification of a portion of Figure 3
to illustrate the wavy internal elastica, massive hemorrhage in subintimal layers,
and focal hemorrhage in outer media. X 96.
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