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THROMBO-ANGIlTIS OBLITERANS
CLINICAL BIAGNOSIS AND CLASSIFICATION

OF CASES

BY

R. L. RICHARDS, M.D., TLR.C.P.Ed.
(From the Gardiner Institute of Medicine, University of

Glasgow)
"Thrombo-angiitis obliterans is a segmental, inflammatory
obliterative disease of the arteries and veins which occurs almost
exclusively in young men, involves the extremities, and rarely the
viscera also, and produces ischaemia of tissues and frequently
gangrene."-Allen, Barker, and Hines (1946).

In 1908 Buerger suggested the name thrombo-angiitis
obliterans for a disease of the peripheral arteries which
he had studied in eleven lower limbs amputated for " pre-
senile spontaneous gangrene." He did not claim that
he had described a new disease, but gave due credit to
earlier writers, notably von Winiwarter (1879), who had
described the condition under other names. Neverthe-
less it was largely due to Buerger's (1908, 1924) pub-
lications that the disease became a recognized clinical
entity, and the name which he suggested, or its epony-
mous alternative " Buerger's disease," came to be gener-
ally used. Since 1908 the literature on thrombo-
angiitis obliterans has become extensive; among the
more important contributions are the American mono-
graph by Brown and Allen (1928) and, in this country,
the papers by Parkes Weber (1916), Telford and Stop-
ford (1924, 1935), and Telford (1937).

As a result of the attention thus focused on the disease
it has become customary to classify patients with symp-
toms of occlusive disease of the arteries of the limbs into
two groups: (1) a group of young patients in whom the
diagnosis is thrombo-angiitis obliterans, and (2) an older
group in whom the arterial occlusion is thought to be
secondary to atheroma (arteriosclerosis obliterans).
Although the patient's age is regarded as an important
factor in deciding his grouping, it is recognized that there
are other fundamental differences between the two con-
ditions (Table 1). There is, however, no unanimity

TABLE I .-Diflerential Diagnosis of Thrombo-angiitis Obliterans
and Arteriosclerosis Obliterans

Feature Thrombo-angiitis ArteriosclerosisObliterans Obliterans

Age at onset of symptoms Usually under 35 years; Usually over 50 years
rare over 40 years

Sex .A 1 m o s t exclusively Preponderantly males,
males but not rare in females

Distribution .. .. Upper limbs often in- Upper limbs seldom
volved involved

Venous involvement .. Superficial phlebitis in Rare
about 40%. of cases

Blood pressure Normal Frequently elevated
Association with diabetes Rare Frequent
Radiography Vessels seldom calcified Vessels often calcified
Biochemistry No constant abnormal- Blood cholesterol and

ity total fats often high
Pathology Acute or subacute " in- Degenerative I e s i on s

flammatory " lesions with benign throm-
bosis

regarding the age which separates the two groups.
Buerger (1924) described thrombo-angiitis obliterans as a
disease which begins in the twenties or early thirties, and
the average age at the onset of the disease in his eases
was 32 years and 5 months. Brown and Allen (1928)
stated that 90% of cases of thrombo-angiitis obliterans
occurred between the ages of 20 and 50 years. The
average age in Telford and Stopford's (1935) series of
48 cases was 45 years, and Telford (1937) said, "A
diagnosis of thrombo-angiitis obliterans may be made
with some confidence in patients up to 45 years or even
50." Lewis (1936) thought that the onset of thrombo-
angiitis usually occurred in the thirties, Homans (1939)
stated that the disease occurred in young men between
the ages of 20 and 40 years, and Wright (1948) said that
all patients have symptoms before 55 and most before
45. The opinion of Allen et al. (1946) was that "it is
fairly safe to consider that if the symptoms of chronic
occlusive arterial disease begiA after the patient is 50
years of age the lesion is arteriosclerosis, and if they
begin before the age of 40 years the lesion, is thrombo-
angiitis obliterans."
i Current views regarding the differential diagnosis
between the two groups may be summarized as follows:
a diagnosis of thrombo-angiitis obliterans may be made
with some certainty in the case of a male patient suffer-
ing from occlusive arterial disease who was under the
age of 35 years at the time of his initial symptoms, gives
a history of superficial phlebitis, and has involvement of
the arteries of the upper limbs; if the patient is over 50
years, if the disease is confined to the lower limbs, if
there is some degree of hypertension, and if radiographs
of the affected limbs reveal calcification in the walls of
the arteries, then arteriosclerosis may be diagnosed con-
fidently. There are many patients with occlusive arterial
disease in whom the clinical picture is not sufficiently
clear-cut to permit of these definite diagnoses. These
patients are in the age group between 35 and 45 years;
although their- blood pressure is normal and they do not
have calcified vessels, they -do not* give a history of

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.4808.478 on 28 F
ebruary 1953. D

ow
nloaded from

 

http://www.bmj.com/


FEB. 28, 1953 THROMBO-ANGIITIS OBLITERANS BRITISs 479
MEDICAL JOURNAL

phlebitis and the disease is apparently confined to one or
both lower limbs. Hitherto the tendency has been to
regard these patients as suffering from thrombo-angiitis
obliterans rather than arteriosclerosis obliterans, although
the natural history of their disease is often different from
that obserVed in younger patients who show all the
classical features of thrombo-angiitis obliterans.
An attempt to clarify this situation has recently been

made by Boyd and his colleagues (Boyd et al., 1949;
Boyd, 1950), who have proposed a new classification of
obliterative arterial disease of the lower limbs:

1. Traumatic Arterial Thrombosis.
2. Juvenile Obliterative Arteritis.-" This comprises a

group of cases corresponding to those described by Buerger,
and the condition may be a pathological entity."

3. Primary Popliteal Thrombosis.-A benign condition in
which a local thrombosis develops in the popliteal artery as
a result of trauma to the vessel where it runs behind the
knee-joint.

4. Senile Obliterative Arteritis.-An inclusive term which
covers all forms of arterial disease generally referred to as
arteriosclerosis ; it accounts for 950/o of all cases of occlusive
arterial disease, and the cases may be subdivided into the
following groups : (a) diffuse obliterative arteritis; (b)
secondary popliteal thrombosis; (c) secondary femoral
thrombosis; and (d) distal type.

It is apparent that many cases which would be
regarded by most authoritiKs on peripheral vascular
disease as instances of thrombo-angiitis obliterans are
classified by Boyd under the headings of primary pop-
liteal thrombosis and senile obliterative arteritis.

Clinical Material
Consideration of these facts has led me to review the case

histories of 85 patients who were first seen between 1941
and 1947, and in whom a diagnosis of thrombo-angiitis
obliterans was made. There were 84 males and one female
in the series and their ages ranged from 21 to 56 years. All
were smokers, but few could be regarded as heavy smokers.
The majority of the patients were Scots, but the series in-
cluded a Belgian, a Dutchman, and an Italian; only one
patient was of the Jewish race. Many of the cases have
been included in the recent clinical review published by
Lynn and Burt (1949); most of these have been followed
for several years, and the natural history of their disease is
therefore known. Lynn and Burt dealt with the clinical
features, the treatment, and the results of treatment, and
these aspects will not be reconsidered.
Because of the importance which has been attached to

the patients' age in regard to the diagnosis of thrombo-
angiitis obliterans the cases have been divided into three
groups according to their age at the onset of the disease
(Table II). Superficial thrombophlebitis occurred in 27

TABLE II.-Clinical Material

Age Group

Under 35 35-45 Over 45
TotaLs

No. of cases .. 39 37 9 85
No. with superficial phlebitis 12 13 2 27
No. with involvement of upper limbs 15 8 2 25
No. with hypertension (B.P. 150/90) 4 8 3 15
No. with pathological confirmation

of diagnosis 12 8 2 22

cases, an incidence of 32%, which is similar to that usually
quoted (Buerger, 1924; Allen et al., 1946; Edwards, 1949).
In 25 cases (29%) there was clinical evidence of involvement
of the arteries of the upper limbs, a lower incidence than that
given by Allen et al. (1946) and Farber and McLain (1951).

Fifteen patients had a blood pressure higher than 150/90
mm. Hg; the highest pressure was 190/100 in a patient
in whom the diagnosis of thrombo-angiitis obliterans was
confirmed. In most of the cases, and inr all patients over
the age of 40, radiographs of the affected limbs were taken ;
these did not reveal calcification in the walls of the arteries.
Pathological confirmation of the diagnosis was obtained in
22 cases-by examination of material obtained by amputa-
tion (18 cases), at necropsy (3 cases), and by biopsy of a
thrombosed vein (1 case). In two other cases necropsies
performed since 1947 have shown that the arterial lesions
were due to atheroma and not to thrombo-angiitis obliterans.

Clinical Classification
Several clinical classifications of cases of thrombo-angiitis

obliterans have been suggested. Brown and Allen (1928).
described 12 clinical types, Learmonth (1937) stated that
cases could be divided into four groups, and Allen et al.
(1946) mentioned nine clinical types and four groups accord-
ing to the course of the disease. None of these classifica-
tions was entirely satisfactory for the present series, which
has been subdivided into five groups (Table III).

TABLE III.-Clinical Classification

Age Group
Clinical Type - Totals

Under 35 35-45 Over 45

Acute . . 8 4 1 13
Episodic . . 16 1 1 1 28
Sliowly progressive . . 7 1 7 25
Acute arterial occlusion . 5 10 0 15
Upper limbs 3 1 0 4

1. An "Acute " Group (13 cases).-In this group the disease
began either suddenly or insidiously and progressed rapidly; with-
in a year of onset gangrene was extensive enough to necessitate
either a major amputation or the loss of more than digits.

2. An " Episodic " Group (28 cases).-The history of the disease
was punctuated by a series of episodes separated by months or
years, each episode corresponding to a wave of thrombosis, either
venous or arterial. Between the episodes the disease was quiescent
and the patients were apparently well except for such residual
disabilities as were left by the previous wave of thrombosis.

3. A " Slowly Progressive " Group (25 cases).-Intermittent
claudication affecting the muscles of the leg was the first symptom
of the patients in this group. The condition progressed slowly
with gradual shortening of the " claudication distance";
nutritional changes and gangrene were late manifestations.

4. An " Acute Arterial Occlusion " Group (15 cases).-The
onset was sudden and indicated that the patient had suffered an
acute occlusion of either the femoral or the popliteal artery. This
did not result in gangrene, but thereafter the patient had inter-
mittent claudication in the affected limbs and the foot blanched
unduly on elevation.

5. An " Upper Limbs" Group (4 cases).-In this group the
disease was eithes confined to the upper limbs or the symptoms
in the hands were of major importance and only minimal signs
of disease were found in the lower limbs.

The first three groups represent well-recognized types of
thrombo-angiitis obliterans. It will be noted that the
incidence of the acute and episodic cases was greatest in
patients under 35 years of age, and that in only one patient
in each group did the disease -begin after the age of 45.
The age distribution of the slowly progressive type of case
was different : the cases were more evenly distributed
throughout the three age groups, and the greatest incidence
was in the 35-45 period. The incidence of superficial
phlebitis in these cases was low (only 3 cases out of 25),
and none of the patients had involvement of the upper
limbs. There is therefore some reason for questioning the
diagnosis of thrombo-angiitis obliterans in these cases.
The fourth clinical group is of particular interest. Ten of

the 15 cases in this group were in patients whose ages were
between 35 and 45 years, and it is in patients of that age
that the problem of diagnosis is most difficult. Opinions
differ on whether acute occlusion of a major artery occurs
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in thrombo-angiitis obliterans. Telford (1937) gave an
excellent description of this type of case, and expressed the
opinion that the occlusion. was due to an embolus-" the
embolus having been derived from some patch of atheroma
or calcification in a vessel proximal to the popliteal. That
they are not true thrombo-angiitis obliterans is evident from
the fact of the sudden very painful onset and from the
observation that the other leg is apparently normal."
Klostermeyer (1941), on the other hand, suggested that many
cases of thrombo-angiitis obliterans begin with occlusion of
a major artery. Allen et al. (1946) recognized a type of
thrombo-angiitis obliterans with sudden arterial occlusion,
but they also stated that " cases in which acute and extensive
arterial occlusion occur are uncommon." According to
Boyd's classification, cases of this type would be examples
of primary popliteal thrombosis or of senile obliterative
arteritis with secondary thrombosis of the femoral or
popliteal arteries.
At least some of the patients over the age of 35 who

presented with signs of an acute arterial occlusion probably
do belong to the latter category. The five patients under
the age of 35 are more difficult to classify. Three of
these cases were reported by Learmonth et al. (1944) as

instances of "localized arterial thrombosis of undetermined
origin." The fourth case, which we reported at that time,
is now included in the upper-limb group because the
brachial artery was-affected. The subsequent histories of
these four patients are illuminating: two (Cases 1 and 4)
have had further episodes of thrombosis, both venous and
arterial, and therefore would now qualify for inclusion as
cases of thrombo-angiitis obliterans with an episodic course;
of the other two, one (Case 2*) has had no further trouble,
and the fourth (Case 3) is untraced. The natural history
of these cases is therefore different from Boyd's conception
of primary popliteal thrombosis; he regards the latter as a
benign condition, and states that he has followed patients
for ten years and found no further evidence of arterial
disease (Boyd, 1950).
Most writers agree that involvement of the upper limbs

occurs more often in thrombo-angiitis obliterans than in
arteriosclerosis obliterans. Boyd et al. (1949), however, state
that juvenile obliterative arteritis (which they regard as
corresponding to Buerger's original description of thrombo-
angiitis obliterans) is confined to the lower limbs, and that
involvement of the upper limbs is more characteristic of
senile obliterative arteritis. In the present series 25 patients
had symptoms or signs of arterial disease in the upper limbs
(see Table II). In four patients the symptoms and signs in
-the hands were of major importance, and evidence of the
disease in the lower limbs had to be sought; three of these
patients were under 35 years of age and one was in the 35-45
age group. All were found to have occlusive arterial disease
in the lower limbs, but only one gave a history of an attack
of superficial phlebitis.

Classification According to the Site of the Arterial Lesion

An alternative method of classifying cases of occlusive
arterial disease is- according to the site of the arterial lesion.
Clinically it is possible to recognize two distinct types (Boyd,
1938). (1) A proximal type: in this group the occlusion is
in the main artery of the limbs, claudication in the calf
muscles is the main symptom, and postural colour changes
in the foot are pronounced. (2) A distal type: the disease
appears to begin in the arteries of the foot, pain in the foot
either on exertion or at rest is the presenting symptom, the
progress of the disease is more rapid than in the preceding
group, and ulceration and gangrene are common.
When an attempt was made to divide the cases in the

present series into these two types it was found that,
although some cases could be allocated to one or other
of the groups with certainty, there were a larger number

*Case numbers refer to those used by Learmonth et al. (1944).

in which the clinical findings and special investigations
indicated that both proximal and distal vessels were
occluded. These cases therefore constitute a third group,
which may be called the " mixed type " (Table IV).

TABLE IV.-Classification According to Site of Lesion

I Age Group
Site of Lesion Totals

Under 35 35-45 Over 45

Proximal type 7 9 3 19
Distal ,, 18 11 1 30
Mixed ,, 14 17 5 36

1. The Proximal Type (19 cases).-The outstanding feature of
the cases in this group was that at the initial examination the
disease appeared to be confined to one lower limb. Fourteen
of the patients presented clinically as instances of acute arterial
occlusion (see Table III); the remainder gave a history which
suggested that the disease was slowly progressive, but examination
indicated that they had a localized block in a main artery.

2. The Distal Type (30 cases).-In 22 cases both lower limbs
were affected when the patient was first seen; in eight cases the
disease was unilateral. The cases were evenly distributed through
the acute, episodic, and slowly progressive clinical groups.

3. The Mixed Type (36 cases).-In all the cases in this group

the disease was bilateral: in some, distal vessels only were

occluded in one leg and both distal and proximal vessels in the
other lower limb. As in the second group, the cases were

distributed throughout the acute, episodic, and slowly progressive
clinical groups, but the greatest number (15) were in the episodic
group.

Buerger's (1908, 1924) descriptions of thrombo-angiitis
obliterans clearly indicate that he regarded the disease as

one which affected principally the arteries of the foot and
leg, and which tended to spread proximally, often with a

patchy distribution to involve the popliteal and, occasion-
ally, the femoral vessels. Certainly the majority of cases

of thrombo-angiitis obliterans begin as a distal arteritis,
although often in the early stages the correct diagnosis is
not made, and by the time the true condition is recognized
the disease has spread to the proximal vessels. It is unusual
for the initial symptoms to be those of acute occlusion of a

main vessel, and when this occurs the diagnosis is more

likely to be arteriosclerosis obliterans. Nevertheless,
experience with some of the cases in the proximal group has
shown convincingly that thrombo-angiitis obliterans does
occasionally present in this manner: if the patient with an

acute arterial occlusion is under 35 years of age the possi-
bility that the cause is thrombo-angiitis obliterans should
not be too readily dismissed. If, when the patient is first
seen, both distal and proximal vessels are occluded it is often
impossible to determine the level at which the obliterative
process began, and clinical diagnosis is more difficult.

Conclusion
It is apparent from this study that the clinical diagnosis

of thrombo-angiitis obliterans is not a simple problem.
Much of the present confusion is due to the fact that
Buerger used the term " thrombo-angiitis obliterans " in the
first instance to describe the pathological lesion which he
found in the arteries of the original eleven amputated limbs;
only later did he apply the name to a group of clinical cases.
It was assumed by Buerger (1924) and others that all patients
presenting features similar to those of his original cases were

suffering from the same disease. The symptoms and signs
of obliterative arterial disease, however, depend not so much
-upon the pathological nature of the occlusive process as

upon the distribution and extent of the lesions in the arterial
tree. With the possible exception of superficial phlebitis
none of the clinical features of thrombo-angiitis obliterans
is pathognomonic. The diagnosis therefore must often
depend upon the natural history of the patient's illness.
In the past too much emphasis has been placed upon such
criteria as race, age, and involvement of the upper limbs.

BRITISH
MEDICAL JOURNAL
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Buerger's original contention that the disease occurred
most frequently in the Jewish race has long been disproved.
Pathologists have often commented upon the fact that
ftheromatous changes are sometimes found in the arteries
of young adults who come to necropsy as a result of fatal
accidents and other conditions which do not primarily affect
the cardiovascular system. If proof were required that such
changes can be the basis of obliterative arterial disease it is
amply provided by the studies of Newman (1946, 1951) and
Poe (1947) on cases of coronary artery occlusion in young
adults. Newman reviewed 100 cases of coronary occlusion
which occurred in patients under 35 years of age, and found
that in all of them the pathological changes in the coronary
arteries were similar to those found in older patients-
namely, atheroma. What happens in the coronary arteries
may also occur in the arteries of the limbs, and therefore
the possibility of arteriosclerosis obliterans, the pathological
basis of which is atheroma, cannot be dismissed merely on
account of the patient's youth. Involvement of the arteries
of the upper limbs is not uncommon in cases of arterio-
sclerosis obliterans. The two criteria which remain as
reliable indications for a diagnosis of thrombo-angiitis
obliterans aie its constant association with tobacco-smoking
and its predilection for the male sex. The value of
these criteria is lessened by the fact that smoking is
an almost universal habit, and that, except in diabetics,
all forms of obliterative arterial disease are commoner
in men.

In its classical form thromnbo-angiitis obliterans presents
as an acute or episodic type of obliterative arterial disease
occurring in a young adult male who smokes; it begins
in the arteries of the lower leg or foot, may be preceded
or accompanied by superficial migratory phlebitis, and is
often associated with fungus infection of the feet. In cases
of tlis type pathological examination of the affected arteries
or veins almost invariably reveals lesions similar to those
found by Buerger in his original cases. Many cases do not
conform to this classical picture, and the clinical diagnosis
can then be only a tentative one. Nevertheless, as Buerger
(1924) states, "a careful clinical study of thrombo-angiitis
obliterans will dissipate all doubt as to the possibility of
separating this disease, as a clinical entity, from the other
types of organic vascular disease as well as from all those
neurogenic varieties of vasomotor and trophic disorders that
may be clinically confounded with it."

Summary
The criteria necessary for a clinical diagnosis of

thrombo-angiitis obliterans are reviewed with particular
reference to a personal series of 85 cases. The view is
put forward that the diagnosis should be based prin-
cipally upon knowledge of the natural history of the
disease and that such factors as race, age, and involve-
ment of the arteries of the upper limbs are of secondary
importance.
The majority of the patients were under the care of Sir James

Learmonth, to whom I am indebted for the opportunity to study
them. I wish to thank Dr. C. C. Burt for help in case-taking and
for providing me with follow-up data on many of the cases.
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SIMPLIFIED METHOD OF DRUG
TREATMENT FOR THYROTOXICOSIS
USING A UNIFORM DOSAGE OF METHYL-
THIOURACIL AND ADDED THYROXINE

BY

RUSSELL FRASER, M.D., F.R.C.P.
AND

M. WILKINSON, M.R.C.P.
(From the Department of Medicine, Postgraduate Medical

School of London)

The thiouracil drugs are now used widely both for the
pre-operative management and for the prolonged medical
control of thyrotoxicosis. The use of these drugs over
long periods carries two potential disadvantages; first,
the possibility of overdosage, which will cause further
goitre enlargement and worsening of the eye signs along
with subclinical or obvious myxoedema; and, secondly,
the remoter risk of agranulocytosis or other lesser toxic
effects. It is known from animal experiments that
goitrogenesis during antithyroid drug administration
depends on the increased output of pituitary thyro-
trophin which is induced when the level of thyroid
secretion is lowered, for it can be avoided by giving
enough exogenous thyroxine (Purves, 1943; Astwood
et al., 1943) or by hypophysectomy (Griesbach et al.,
1941). The worsening of the eye signs of Graves's
disease, which may also be seen as a manifestation of
overdosage during thiouracil treatment, probably de-
pends on the same mechanism. Thus the risks of
thiouracil overdosage are those of its over-suppression
of thyroid function.

Clearly these risks of overdosage should be avoidable
either by adjusting the thiouracil dosage to levels just
short of those which over-suppress thyroid function or
merely by daily supplemental administration of thyroxine
or thyroid. The former is the basis of the usual clinical
practice of adjusting the thiouracil dosage to the patient's
individual requirements; but this requires frequent
and careful supervision, which can readily worsen the
nervous state of such patients. We have therefore
attempted to. evolve a simp!er procedure by giving
thyroxine with the methylthiouracil and so adopting the
latter method of avoiding the risks which may follow
undue suppression of thyroid function. A uniform basic
dosage scheme giving both drugs should suffice, un-
modified, for most cases if it provided enough methyl-
thiouracil to block thyroid hormone production
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