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ABSTRACT

Posterior circulation stroke, which includes basilar artery occlusion (BAO), accounts for approxi-
mately 20% of all ischemic strokes. Much is unclear concerning the early historical descriptions
of basilar artery occlusion, and some modern authors cite the historical sources incorrectly and
incompletely. The case described by the Scottish physician John Abercrombie in 1828 is proba-
bly the first description of this form of stroke. The progressive bulbar signs that Abercrombie
described in his case were striking, i.e., dysphagia and speech difficulties. Many authors in the
19th century described a waxing and waning clinical course for several days before profound
coma and death. They also noticed signs and symptoms such as hemiplegia without loss of sensi-
tivity and bulbar symptoms such as swallowing and speech impairment, vertigo, and altered con-
sciousness. After Virchow’s epoch-making work on embolism and thrombosis, all authors
correctly described BAO as resulting from emboli and thrombosis based on arteriosclerosis in-
stead of ossification of the arterial walls or inflammation. Around 1880, the clinical symptoms of
BAO were obviously well-known to the experienced clinician. In this article we offer a chronologi-
cal description of historical sources. Neurology® 2011;76:1520–1523

Posterior circulation stroke, which includes basilar artery occlusion (BAO), accounts for ap-
proximately 20% of all ischemic strokes.1 BAO results from thrombosis or embolism of the
arteria basilaris. Much is unclear concerning the early historical descriptions of BAO and some
modern authors cite the historical sources incorrectly or incompletely. Thus, in this article we
give a chronological overview of 19th-century descriptions of BAO.

DESCRIPTIONS OF BAO IN THE 19TH CENTURY The eminent Scottish physician John Abercrombie2

published in 1828 his highly praised book, Pathological and Practical Researches on Diseases of the Brain and the
Spinal Cord. Herein he described the case of an 18-year-old man who died in March 1820 after having a
stroke in the month before. The patient had a left hemiplegia that was followed 1 month later by loss of
speech and dysphagia. He died rather suddenly after he became extremely weak. Autopsy of the patient’s brain
let to the following conclusion: “There was very little effusion in the ventricles, and no other disease in the
substance of the brain. On raising the brain, a remarkable appearance was found in the basilar artery: through
the extent of about an inch it was very much enlarged and hard, and this portion was found to be completely
filled up by a firm white matter without any appearance of blood.” The diagnosis of BAO, based on basilar
artery thrombosis, seems adequate in this case. William Boyd Mushet3 and William Aitken4 refer to this case
(“In Dr. Abercrombie’s thirty-fourth case, there was plugging of the basilar” and “Dr. Abercrombie mentions
an instance of obstruction of the basilar artery,” respectively). The progressive bulbar signs Abercrombie
described in this case were striking, i.e., dysphagia and speech difficulties. Abercrombie states in his book that
“failure of circulation” is due to “ossification of arteries,” leading to “softening of the brain.” In 1829,
Lobstein5 described arteriosclerosis as arterial thickening and “yellow-like, uneven, knobby matter, which was
‘phlogistic’ [not inflammatory].” A number of contemporary authors mentioned that Kingston6 was the first
to describe BAO. After reading Kingston’s original and elaborate description of the clinical course, death, and
postmortem findings of the 14-year-old James Hullah, we concluded that the patient had encephalitis,
associated with a large right internal carotid artery aneurysm and a dissecting giant aneurysm of the basilar
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artery and not a BAO. Kingston noted, “The basilar
artery was also dilated into an aneurism, of the size of
a moderate walnut, of oval shape.” The aneurysm
was found to be dissecting. Kingston stated, “The
two inner tunics were much reddened, and there was
a lamina of soft dark coagulum between the middle
and outer tunic.” By the pressure of the basilar aneu-
rism, the pons varolii, instead of preserving its usual
rounded form, had become completely flattened.
Kingston concluded, “There was nothing in the ap-
pearance of the aneurisms which indicated any sud-
den increase of their size or alteration of their texture
immediately before death. So that there is no ground
for supposing, that, in relation to the encephalitis
which was so speedily fatal, they did more than occa-
sion an intense predisposition.”

Hasse7 published a monograph on the pathology of
circulation, which was translated in 1846 in English.
He stated, “Excessive deposition of calcareous products
between the walls of the arteries, a process sometimes
associated with inflammation which leads to the forma-
tion of an adhesive plug and eventually to obliteration.”
Between 1824 and 1844, Rokitansky8 published his
4-volume work on pathologic anatomy, which was
translated in English in 1856. He held the opinion that
“ossification of arteries” resulted from “accumulation of
the inner membrane upon the vessel by deposition from
the arterial blood.” Rudolf Virchow published in 18479

and 185610 his epoch-making work on embolism and
thrombosis. Virchow’s belief was that arteriosclerosis is
the result of inflammation and not degeneration. After
this period, all authors described plugging of cerebral
arteries as resulting from emboli and thrombosis.11

The Danish physician Brünnicke,12 inspired by
Rudolf Virchow, published in 1856 a contribution
to the theory of emboli. Brünnicke described the case
of a 54-year-old man who was admitted to the hospi-
tal in March 1854 with signs of a stroke. He had a
hemiparesis, dysphagia, and loss of speech. He died 1
month after the onset of the first symptoms. During
autopsy, “The basilar artery was found to contain a
longish spindle-shaped coagulum, quite firm and yel-
low …,” and “At no other point in the arterial circle
could any obstruction to the circulation be discov-
ered.” A diagnosis of isolated BAO seems plausible.

In 1857, Friedreich11 described Brünnicke’s case
and cited another case in which the basilar artery was
completely blocked.

In the following years, several authors consecu-
tively described cases of BAO. Harrison13 mentioned
the postmortem findings in a 35-year-old woman re-
vealing that “the basilar artery and right posterior
cerebral artery were blocked up with fibrinous con-
cretions.” Lebert14 also found an obliterated basilar
artery during autopsy on a 64-year-old patient.

Cohn15 described the signs, symptoms, and postmor-
tem findings in a 59-year-old female patient in
whom the basilar artery was found completely
blocked. He described in his patient the typical wax-
ing and waning clinical course for several days before
coma and death. A very comprehensive early review
of thrombosis in the cerebral circulation was given by
Meissner16 in 1861. In this review, he described the
clinical and pathologic findings in 4 cases of BAO in
detail. He mentioned severe vertigo as the most
prominent symptom.

In 1862, Lancereaux17 described in his academic
thesis the signs and symptoms in 3 cases of complete
obstruction of the arteriae vertebralis and arteria basi-
laris. In 1868, Fox18 described certain forms of
stroke, concluding that ischemia “may rise (and this
is one of the most common causes) from an athero-
matous condition of the main arterial trunks of the
circle of Willis and of the basilar artery, diminishing
the caliber and also the expansibility of their tubes, or
locally from complete obstruction of an arterial
trunk.” Some modern authors stated that Hayem19

described in 1868 the pathologic changes in a case of
BAO but that he gave no clinical features. This state-
ment appeared in many articles concerning the his-
torical aspects of this particular form of stroke.
However, meticulously rereading Hayem’s original
publication revealed detailed case reports of not one,
but 5 patients (3 female and 2 male), who all died of
BAO. Apart from detailed pathologic-anatomic and
histopathologic findings, he also described the clini-
cal signs and symptoms that were observed in these
patients. In some of the patients, Hayem described a
waxing and waning course for several days before
profound coma and death. He also noticed in all pa-
tients hemiplegia without loss of sensitivity, dysar-
thria and speech impairment, vertigo, and altered
consciousness. In 2 patients, he described quadripa-
resis. The gradual course of a combination of symp-
toms that ended with disabling motor and bulbar
symptoms and impaired consciousness was well-
described. Kubik and Adams,20 in their landmark ar-
ticle on BAO, were the first English-writing authors
to cite Hayem’s article.

In 1874, Robertson21 described the complete
plugging of the basilar artery in a 48-year-old man,
and Greenfield22 described in 1876 the symptoms
and postmortem observations in a patient in whom
“the basilar artery was quite blocked in its anterior
two-thirds.” A detailed case report of a patient who
survived the BAO is given by Broadbent,23 who con-
cluded, based on signs and symptoms he observed in
his patient, e.g., “general impairment of motor
power and of sensibility, in addition to hemiplegia
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and ataxia,” that “the basilar artery was the one
plugged.”

Sir William Gowers24 described in 1880 in Brain
the diseases of the pons varolii and gave an illustrative
case report of a 48-year-old patient with an embolism
of the basilar artery. He noted that “Thrombosis in
the basilar artery, the consequence of arterial disease,
atheromatous or syphilitic, is however unquestion-
ably a more frequent lesion than embolism.” In this
article, he also described the clinical course in a 56-
year-old woman. To paraphrase Gowers, she com-
plained of tinnitus, became slightly delirious, and
then partly unconscious. Respiration became embar-
rassed, becoming slower until it ceased, but on artifi-
cial respiration being adopted, it gradually
recommenced and gained in strength for about 10
minutes, when it again went through the same pro-
cess. Both arms were flexed at the elbow and were
rigid; the legs were motionless. The pupils were
equal, not acting on the least of light. She died the
next day of respiratory insufficiency.

The diagnosis was not confirmed by autopsy, but
Gowers localized the origin of these, nowadays clas-
sic, symptoms in the pons, probably as a result of
thrombosis of the basilar artery. In 1880, the clinical
symptoms of BAO were obviously well-known to the
experienced clinician. In 1886, in his A Manual of
Diseases of the Nervous System, Gowers25 gave a depic-
tion of BAO. Gowers placed emphasis on the hyper-
thermia, which he noticed in several cases of BAO
and was also described by several other 19th century
authors. In 1882, Leyden26 described the signs and
symptoms of BAO, including raised body tempera-
ture. Bastian27 reported a case of thrombosis of the
basilar artery with profound coma and extreme low-
ering of the body temperature.

Finally, at the end of the 19th century, Hand-
ford28 described the case of a 60-year-old patient,
who had paralysis, aphasia, and dysphagia. He linked
the symptoms to a lesion in the medulla and pons:
“The marked difficulty of swallowing localized the
lesion to the medulla and pons.” After the death of
the patient, a thrombus was found in both vertebral
arteries and the basilar artery. He concluded, “the
cause of his rapid death was apparently the blocking
of the second vertebral and of the basilar, depriving
the respiratory center of its blood supply.”

SUMMARY In this article we offer a chronological
list of historical sources of BAO. This could serve as a
point of departure for further research on the history
of this form of stroke. The original sources can offer
valuable information for historical analysis.

In 1828, a case report describing progressive bul-
bar signs, which can be seen as the first detailed de-

scription of this form of stroke, was published by
Abercrombie.2 Subsequently, many 19th-century au-
thors described a waxing and waning clinical course
for several days before profound coma and death and
noted hemiplegia without loss of sensitivity and bul-
bar symptoms. After Virchow’s work on embolism
and thrombosis, BAO was correctly described as re-
sulting from emboli and thrombosis based on arte-
riosclerosis instead of ossification of the arterial walls
or inflammation. By approximately 1880, the clini-
cal symptoms of BAO were well known to the expe-
rienced clinician, as can be concluded from reading
the articles of Broadbent23 (1877) and Gowers24

(1880).
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