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Abstract

A middle-aged male patient is described who suffered left hemiplegia because of occlusion of the
brachiocephalic and right common carotid artery. He was found to have Takayasu's Arteritis.

An in-depth review of the history of arteritis, especially as related to nosology, is presented.

Literature is reviewed with emphasis on the neurologic and cardiovascular manifestations. Etiology and

pathology are briefly discussed.

Key words: Takayasu’s arteritis, neurologic manifestations, cardiovascular manifestations, nomenclature,

etiology, pathology.

Takayasu’s arteritis' is a well recognized, non-
specific inflammatory condition of the large arteries.
It is seen predominantly in young females but by no
means it is limited to that age or sex. Many patients
present with absent radial pulses but the clinical
features depend largely on the site of the involvement
of aorta and/or its branches. Most commonly involv-
ed arteries are the brachiocephalic, the subclavians,
and the carotids. It is therefore not unusual for a
neurologist to be involved with such cases. The
following case illustrates this point.

Case report

A middle-aged normotensive, nondiabetic, white
male who belongs to a family with Huntington’s
disease, presented in March of 1975 with rapidly
developing left hemiplegia, and no history of
headache, vomiting or visual disturbances. The past
history was non-contributory.
Examination: The blood pressure was 140/82 mm Hg
in the left and 116/76 mm Hg in the right arm (E.R.
Nurse’s readings). There were odd rhonchi heard in
both lung fields. The cardiac examination revealed
no abnormalities. Neurologic examination revealed a
moderately dense left hemiplegia. There was a
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diminished carotid pulse, and absent superficial tem-
poral pulsations on the right side. The right radial
pulse was considerably decreased as compared to the
left. The blood pressure in the right arm was only 90
mm Hg systolic while in the left arm it was 120/80
mm Hg. The rest of the examination was
unremarkable. Opthalmologist’s report showed left
temporal pallor but no significant vascular abnor-
malities and no abnormalities of ocular tension.
Investigations: CBC, X-ray of chest and skull, EKG
and EEG were normal. Sedimentation rate was 48
mm by Westergren method. The Tuberculin test was
negative. CT scan of the head was not available. A
radio-nucleotide brain scan done three weeks after
admission showed a poorly circumscribed faint area
of increased uptake in the right frontal-parietal
region. Spinal tap and CSF analysis showed no ab-
normal cells and no abnormalities of the chemistry.
Cerebral angiography revealed complete obstruction
of the brachiocephalic artery and no visualization of
the right common carotid artery. A right sided
subclavian steal was demonstrated (Figure 1).

The patient underwent an operative procedure in
which the origin of the innominate artery was con-
nected by a graft to the right subclavian artery at its
patent portion. The brachiocephalic vessel along with
the proximal half inch of the thrombosed common
carotid artery was excised. Postoperatively, the pa-
tient did well and the pulse and blood pressure in the
right wrist improved considerably.

The pathology report indicated that both arteries
(innominate and right common carotid) showed
marked thickening of the intima and reduplication of
internal elastic lamina. Scattered inflammatory cells
were seen throughout the thick vessel wall and the
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Figure 1. Vertebral Angiogram: Injection of left vertebral artery showing subclavian
steal and also filling of the right middle cerebral artery. (Top oblique arrow)
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Figure 2: Transverse section of innominate artery under high power. Section of
adventitia showing thickening, mononuclear cell infiltration, especially around vasa
vasorum and junction of media.
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adventitia showed marked thickening and focal ag-
gregates of lymphocytes with occasional neutrophils
and eosinophils. Some aggregates of acute inflam-
matory cells appeared around the vasa vasorum
Multi-nucleated giant cells were observed less fre-
quently (Figure 2).

Since then the patient has remained well with
spastic left hemiplegia, and is able to walk with a
cane. His blood pressure has remained 120/80 in the
both arms and the sedimentation rate has come down
to 5 mm.

Discussion
Historical and nosological considerations

It was Niimi' who used the term Takayasu’s
disease for the first time, but in the Western literature
Caccamise and Okuda® introduced this term first in
1954. There being a lack of appropriate,
pathologically or clinically descriptive term,
Takayasu's name seems to have been accepted by
more recent writers, even though there are valid
reasons against such a name. 1 propose to trace the
history of this type of arteritis and then bring out its
relationship with Takayasu’s original case in an at-
tempt to elucidate the problem of nomenclature.

It seems that the first case of arteritis of this type
was described by Morgagni in 1761 (a woman who
was 40 at the time of her death was found to have
thickened aorta and leaflets of the aortic valve and
narrowing of the subclavian arteries at autopsy).* No
mention was made of syphilis or other disease in the
woman, therefore it seems reasonable to assume it
was non-specific arteritis. Other first descriptions are
in the 19th Century. For example, case reports of
John Davy* or Savory®., There are many other in-
dividual cases®"'' recorded, though admittedly all of
them may not necessarily represent this specific
arteritic syndrome. Ross and McKusick'?, discussing
the causes of aortic arch syndrome, describe the case
of Davy and consider it syphilitic, while that of
Savory, was considered to be a dissecting aneurysm
of the aorta, although not all would agree with their
conclusion.

Takayasu presented his case in 1908 in the 12th
Congress of the Japanese Opthalmological Society at
Fukuoka. The English translation of that paper ap-
pears in the article published by Judge et al'*, who, in
spite of the absence of arterial disease in Takayasu's
description, persisted with the erroneus eponymous
designation. He described bilateral fundal abnor-
malities consisting of peripapillary wreath-like
arteriovenous anastomoses. Drs. Ohnishi'* and
Kagoshima'® mentioned in the discussion the absence
of radial pulses in the young girls who they had seen
with similar fundal and ocular changes and that
seems to be the reference and relation with arteritis.

The first histo-pathologic descriptions of a non-
specific arteritis affecting the arch of the aorta and its

stem arteries were reported by Beneke'’ in 1926,
followed a year later by Raeder and Harbitz'*. There
were independent case reports by Raeder'” and Har-
bitz** also, but these reports did not concern
themselves with the characteristic wreath-like
anastomoses of the fundus.

Japanese opthalmologists*'»**»?* continued to
describe the opthalmologic abnormalities associated
with arteritis of the arch and pulse abnormalities
under various names, so that by 1940 we see in
QOota’s*’ description the ophthalmologic syndrome
with special mention of wreath-like anastomoses of
the fundus and the associated arteritis of large
vessels. As indicated before, Niimi' in 1941 called it
Takayasu's Disease for the first time. The first
clinicopathologic correlation of aortic arch syndrome
was published by Martorell and Fabre in 1944.%*

During these decades, cerebral and ocular
manifestations were increasingly recognized as being
due to atherosclerotic or other diseases affecting the
arteries of the neck or thorax. Arteritis as a cause of
such syndromes and its relation with Takayasu’s fin-
dings remained a curious syndrome and poorly
understood** until Shimizue and Sano** described in
detail their cases in 1948 and coined a catching term,
““‘Pulse-less disease'’. They reviewed the Japanese
literature collecting 25 case reports and added 8 of
their own (thinking that the disease was limited to
Japan). They described three characteristic signs: 1.
absence of radial pulses. 2. hypersensitivity of
carotid sinus. 3. the wreath-like peripapillary
arteriovenous anastomoses (first described by
Takayasu).

Ask-Upmark,* and Ask-Upmark and Fajers*
elaborated on the clinical syndrome and concerned
themselves with the cases reported outside Japan,
collecting a total of 45, whereas Caccamise and Whit-
man reviewed 59 Japanese cases. Ask-Upmark used
the term Takayasu’s Syndrome and Caccamise and
Okuda® called it Takayasu’s Disease, thus introduc-
ing the name to the Western literature.

Here we must pause and reflect at the use of this
eponym. It seems that the condition was poorly
understood, its cause uncertain, patho-physiology in-
adequately known, its microscopic picture was non-
specific; however, all clinical descriptions included
involvement of the arch and ascending aorta,
pulmonary artery, etc. Thus no single name of the
disease could be applied that would be considered
adequate. The resemblence to giant cell arteritis
microscopically was recognized, but the disease was
clearly different from ‘‘cranial”’ or ‘‘temporal
arteritis’’. There were cases where the “‘pulse-less”
stage was never reached. There were cases in men and
older persons and the disease was not limited to the
Orient, so the terms such as non-specific arteritis,
aortoarteritis, or pulseless disease or aortic arch syn-
drome, etc., were all inadequate. Raeder-Harbitz

Page 152 — JIMA: Volume 20, 1988



syndrome or Martorell’s syndrome, Takayasu’s syn-
drome, or Takayasu-Onishi disease were all similarly
objectionable terminologies, but somehow
Takayasu’s name persisted.

More recently, thrombotic aortopathy (again an
inadequate name) and Takayasu's disease have been
commonly used in the Western literature. Thus, we
have seen that Takayasu’s name has been attached to
this disease, not because he described the arteritis
first, but because we do not have a more satisfactory
name. Unfortunately, even in the late eighties of this
century, the difficulty of naming this disease has not
yet been resolved, unless we accept Cairns and
Oleesky’s’? proposal that giant cell arteritis and
Takayasu’s disease are one and the same condition,
with a clinical spectrum ranging from the very young
(Takayasu) to the very old (over 60 years). We may
have to wait until more studies of associated
polymyalgia rheumatica are reported with
““Takayasu’ Arteritis”” and more studies of “‘Giant
Cell Arteritis’’ of the aorta and other large arteries®*
are described; or until a more critical analysis of the
pathology of the two diseases is performed and
perhaps etiopathogenic mechanisms are clarified,
before accepting such a proposal.

However, it seems to me that there may be more
reason to reject the term Takayasu’s disease. Hirose**
points out the problem of trying to prove that the
ischemia of the upper part of the body is caused by
wreath-like arteriovenous anastomoses around the
papilla, and is not always present in the patients with
this disease. He first advocated the name of
Takayasu-Onishi disease, but has now dropped it
after studying the original case records of both op-
thalmologists. He has studied this disease for over
twenty-five years before coming to this conclusion,
but the alternative he provides ‘‘aortic arch
arteriostenosis’’ seems as inadequate as aortic arch
syndrome,’’ because in many cases, the disease is
limited to the abdominal aorta’’.

Clinical Features

This disease has now been reported throughout the
world’® and is not limited to any race*®’. Although
most common in young adults, it is also reported in
children**°, the youngest case being seven months
old;** also in middle-aged and older
individuals.’®*"»*%»* [t is more common in women
than in men.’*»*” In a recent study in Mexico, review
of 107 cases** showed 84% female and 16% males.
But, in another study men and women were equally
affected. The disease was reported to be more com-
mon in the Oriental, Black and Hispanic races than
in those of Northern European origin.** Stttar et al
claim the first report among the Arab females.**
Thus, no race is immune.

Earlier reports'*'%7:3%  gsyggested that the
disease was limited to the ascending aorta, arch and

the major stem arteries arising therefrom. This is the
reason for such names as aortic arch syndrome,
chronic subclavian-carotid obstruction syndrome*’,
syndrome of obliteration of supra-aortic branches?*,
thromboarteritis obliterans subclavio-aortica®®,
reversed co-arctation of the aorta and several other
such names. Later, however, involvement of other
parts of the aorta and pulmonary artery was
recognized. It should be noted that early in 1954 Ask-
Upmark* did describe pulmonary artery involve-
ment.

Because of the varied nature of the disease,
authors have attempted classifications of the disease,
according to radiologic appearances,*® clinical
features,’® or the different patterns of disease.*’
Basically, the clinicopathological grouping involves
patients with the disease:

1. Limited to arch and its branches.

2. Generalized aortic involvement.

3. Lower abnorminal aortic involvement and its
branches, such as the renal artery.

4. Any combination of the above with or without:

a. Pulmonary artery lesions and/or

b. Coronary artery lesions.

Then, of course, there is an acute stage and a
chronic stage of the disease. During the acute phase,
constitutional symptoms such as malaise, pyrexia,
tiredness, headache, dizziness, and arthralgias occur.
The raised sedimentation rate may point to some
disorder of the immune system, and if the condition
worsens, some hint may be provided by the ap-
pearance of vascular symptoms and signs, although
bruits usually are associated with chronic obstructive
arteriopathic stage when collateral circulations have
become established. Symptoms of vascular insuffi-
ciency may then predominate and are related to
ischemia of the upper half of the body of ‘‘middle-
aortic syndrome’*? or lower aortic syndrome.”
There are excellent clinical reviews given in the past
since the publications of Shimizue and Sano*® or
those of Ask-Upmark and Fajers.'”’ Notable
amongst these are those of Strachan, Nakao et al,*
Yoshitosku et al,’* Kilmansohn, Kuen-Soo et al,**
Ueda et al,”” Schirer and Asherson,** and the more
recent reviews,*4»*!,#-62

The majority of patients exhibit symptoms and
signs of ischemia of the head and face and upper ex-
tremities, but I shall discuss only the neurologic and
cardiac manifestations to bring out certain features
that are important to recognize, and then review
renovascular hypertension resulting from renal artery
involvement,

Syncope and neurologic manifestaions:

Earlier writers,”"*»*" recognized syncope as a
common and important symptom of the disease and
gave various explanations of the symptom:?**»*’

1. Orthostatic hypotension due to hemodynamic ab-
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normalities of the circulation of the head and

neck.

2. Cerebral ischemia.

3. A combination of the two mechanisms.

4. Hypersensitivity of the carotid sinus causing
bradycardia, hypotension and cerebral ischemia.

Shimizue and Sano?® discussed the carotid sinus

hypersensitivity at great length and indicated that it

forces the patient to acquire a head forward and
downward position so as to avoid blurred vision

(retinal ischemia) or loss of consciousness (syncope),

etc., on merely straightening the head.

It appears that there is marked para-
sympathecotonia in addition to vascular changes.
More recently Takeshita et al®* have made studies on
baroreflex sensitivity and were not convinced that
there is hypersensitivity of this reflex present in such
patients.

Neurologic manifestations have been a subject of
special study in the report of Currier et al** and more
recently by Signal.** Currier et al collected forty cases
of aortic arch syndrome in 1954 from the literature,
but only 12 of those had nonspecific arteritis. Sigel®’
has reviewed granulomatous angitis of the nervous
system in detail and has compared all the other
vasculitic and rheumatologic syndromes affecting the
nervous system including Takayasu’s arteritis. Ac-
cording to him, 10-40% of these patients present with
CNS manifestations. The neurologic manifestations
can be summarized as follows:

1. The most common neurologic complaints record-
ed are headache and dizziness. 1t should be noted
that the headache can be as distressing in arteritis
of this type as it is in giant cell arteritis.

2. Syncope—has been discussed above.

3. Convulsive seizures and EEG abnormalities have
not been frequently reported, but one may expect
these in patients with cerebral ischemic disease.

4. Strokes,® transient or permanent hemiplegias and
aphasias are all reported. Many of these were
associated with obliteration of major arteries of
head and neck and also intracerebral hemorrhages
which may occur with or without hypertension.
Ischemic myelopathy has recently been reported
by Nair et al from India.*’

5. Organic mental syndrome with dulling of affect,
loss of cognitive abilities, etc., has been frequently
noted, presumably related to diffuse cerebral
ischemia or the more well known multiple infarct
dementia, as may occur in hypertension.

6. Progressive visual failure or amaurosis fugax and
ocular disturbances are described recently,'**?
such as retinal and iris atrophy, peripapillary
arteriovenous anastomoses (Takayasu’s finding),
cataracts, etc.

7. Facial muscular atrophy, claudication of
masticatory muscles with effects on articulation
and phonation from ischemic perforation of nasal

septum or palate and even sensorineural hearing
loss has been attributed to this arteritis.®*

It would appear likely that the following mechanisms

singly or in combination are responsible for the pro-

duction of neurologic symptoms and signs:

A. Direct involvement of the large extracranial
arteries. Arteritis results either in dilatation or
stenosis from inflammatory thickening of the
arterial wall and thrombus formation that may
propagate from the site of origin to the termina-
tion or branching of an artery or be the source of
embolization.

B. Collateral circulation. Loud bruits are frequently
present and continuous murmurs, especially those
resembling patent ductus arteriosus are produced.
Circulatory stress or increased demand results in
subclavian steal syndrome®’.

C. Renovascular hypertension due to arteritis affec-
ting the renal arteries*® is encountered in the so-
called middle-aortic syndrome and lacunar
strokes and intracerebral hemorrhages result
from hypertension. Of note here is the fact that
the retinae may show a hypertensive picture
rather than that from hypotension, i.e., the
Takayasu type.

D. Carotid sinus hypersensitivity may occur due to
arterities affecting the carotid arteries, though all
do not agree with this simple explanation.

Cardiovascular manifestations:
Involvement of the heart with or without hyperten-
sion has been the subject of several
reports. 3% #3,44,37,70 [t s important to note that dur-
ing the acute phase with constitutional symptoms,
cardiovascular symptoms are common (half the cases
reviewed).** Heart may be involved in several ways:
1. Direct involvement of endocardium’™ or myocar-
dium and pericardium.*®
2. Involvement of the valves. It is rare, and the most
common valves affected are the aortic valves in
which the inflammatory process results in the
dilatation of the aortic ring**»’* and incompetence
or regurgitation.”"® Less commonly, mitral valve
involvement producing prolapse or mital
regurgitation is reported.™

3. Coronary osteal narrowing was noted early by

Froving and Loken.”® This is obviously related to

the inflammatory process affecting the leaflets of

the aortic valve and the sinus of valsalva’®'” and is
being reported with greater accuracy now.”®

4. Direct involvement of the coronary arteries™s?»%
in the inflammatory process has more recently
been noticed*'»**** and perhaps one should
suspect arteritis in a case of coronary artery
disease when evidence for atherosclerosis or other
diseases is lacking, as in a younger patient.*'»*'

5. Pulmonary artery involvement. More recently it
has been recognized that pulmonary arteritis oc-
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curs in quite a few cases;**"** 12% in our
report,*” and is amenable to surgical
treatment. %’

6. Renovascular hypertension has been reported
more commonly in the Eastern literature®® and
also in patients of Eastern origin in the Western
literature. Renal artery stenosis occurs with nar-
rowing of the origin from aortitis or direct in-
volvement of the renal arteries. Renal artery in-
volvement is almost universally observed in aor-
titis affecting abdominal aorta either independent-
ly or as part of widespread aortic disease. Many
cases have been described recently*™** with
stenosis or aneurysm of renal arteries and
demonstrating the role of renin in the production
of hypertension. Some other kidney diseases such
a glomerulonephritis or amyloidosis have recently
been described®’'"" in association with the
arteritis. The arteritis of abdominal aorta affects
other branches too, for example mesenteric artery,
femoral artery, etc., emphasizing the variety of
symptoms and signs that may ensue.

Skin manifestations:

There have been recently recognised dermatologic
features indlcuing erythema nodosum, erythema in-
duratum,’® postgranulomatous anetoderma,'®?
cutaneous churgastrauss granuloma, etc.'®

Etiology and pathology

Since earlier descriptions of the disease included
patients with positive tuberculin tests,*»** tuber-
culosis either directly or by altering the immune
mechanisms, was considered to be important
etiologically. Recently its role has been
re-evaluated. '™

The vast majority of observers, however, believe
that the mechanism responsible for this disease is
likely to be auto-immune disturbance. Many
arguments can be advanced in support of this
hypothesis, e.g., clinical resemblance to other known
auto-immune disorders,*!»**»** especially giant cell
arteritis;** association with diseases known to be
auto-immune disturbances such as rheumatoid ar-
thritis,'** Still’s disease,'*®:'*® juvenile rheumatoid ar-
thritis,'"" Hasihmoto’s disease,!'! sacro-ileitis,''?
seronegative polyarthritis,""* ulcerative colitis,''*''¢
to name a few. Some support for the auto-immune
hypothesis is also derived from genetic and heredity
studies,''” especialy wth regard to HLA typing. Ex-
tensive studies have been published from Japan.''*
While investigating Takayasu’s arteritis in
monozygotic twin sisters, they found specifically
HLA-Bw52 with higher frequency in the patients.'
They felt that genetic and hereditary factors should
be considered seriously in the etiology of this
disease.'*'?' Other workers, both Japanese'’* and
non-Japanese'*»*¢ studying HLA typing could not

confirm the higher incidence of HLA-Bw52 in
Takayasu's Arteritis patients. 1t seems that the
genetic composition of these patients has close
resemblance to those with well-known auto-immune
disorders. Moriuchi et al'** concluded that genes in
HLA-D region play a major role in determining the
susceptibility to this disease. Also, Kodama and his
associates''? recently expressed the view that genetic
factors might be associated with the pathogenesis of
Takayasu’s arteritis through an auto-immune
mechanism.

While classifying the various types of vasculitis,
Fauci'®* grouped Takayasu’s and cranial arteritis
together, and Sigal®® adds that granulomatous
angiitis of the nervous system ranks with these giant-
cell arteritides. It is clear that until more is known
about the etiology and pathogenesis of these so called
giant-cell arteritides, definite categorization is not
possible. Nasu, who has made extensive studies'?*®+'*’
on the pathology of Takayasu’s arteritis, does not
feel comfortable with the idea of Cairns and
Oleesky,’* namely that cranial arteritis and
Takayasu’s arteritis are two expressions of the same
disease.

The arteritis generally begins in the media and
rapidly extends to adventitia. Eventually the intima
gets involved and thus pan-arteritis ensues. The
microscopic picture is that of granulomatous inflam-
mation, associated with fibrosis with thickening of
the arterial wall, reduplication of the internal elastic
lamina and resultant narrowing of the lumen from
intimal thickening leading to thrombosis. Aneurysm
formation also occurs in other places where throm-
bosis does not occur from narrowing of lumen.
While reporting on 16 autopsied cases of Takayasu’
arteritis, Rose et al'*® mention the difficulty in
distinguishing rheumatic meso-arteritis from
Takayasu’s, and earlier, Kalmansohn and Kalman-
sohn®® had studied these arteritides together without
attempting to differentiate between these two.

Diagnostic studies

All the studies on blood, such as sedimentation
rate and blood chemistries and other serum studies
performed routinely for suspected auto-immune
disorders should be performed. Confirmation,
however, comes from arteriographic studies, whether
by the direct method,**s'**:'*° or by digital subtrac-
tion technique.'*' Other imaging modalities have
been reported to be helpful such as CT,'** echocar-
diography,'** doppler study,*® radionucleotide imag-
ing'** and even magnetic resonance imaging.'**"" It
is clear, however, that the best studies for diagnosis
are direct aortagraphy and angiography.

Treatment
In the acute phase, corticosteroids and cytotoxic
agents have been used with some success.®?»5 138,139
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In obstructive and chronic cases, surgical reconstruc-
tion, bypass, etc., have been used to improve the im-
paired circulation,®®:7* %2 jncluding surgical treat-
ment of pulmonary artery stenosis.®®* Also, more

recently,

percutaneous angioplasty has been

employed in many situations to afford relief of
sysmptoms,'**: 14
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