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The effects of thyrotoxicosis on the cardiovascular system are well recognized and some are
very prominent. Symptoms ascribable to the overaction of the heart such as dyspncea, palpitation,
tachycardia, irregularity of the heart, dizziness, and prxcordial pain have been encountered in as
many as 80 per cent of a series of 148 cases of thyrotoxicosis (Burnett and Durbin, 1932). The
pathological changes in the heart occasionally associated with thyrotoxicosis have been described
by Goodpasture (1921) who believed that infection might play a part in their production, and by
Goodall and Rogers (1927), who concluded that the perivascular infiltration, fatty degeneration, and
fibrosis which they encountered were specific effects of thyroid secretion. This view has been chal-
lenged by many authors (Rake and McEachern, 1932; Menne et al., 1932; Means, 1948), and the
view that they represent non-specific reactions to prolonged overactivity of the heart is widespread
today (White, 1944; Levine, 1945; Means, 1948). When heart disease of rheumatic, hypertensive,
arteriosclerotic, or other etiology is present in a person who develops thyrotoxicosis, the diagnosis
of the latter may be missed by reason of the pre-eminence of the signs and symptoms of the under-
lying heart disease. On the other hand, thyrotoxic effects on the cardiovascular system may resemble
closely those of organic heart disease especially mitral stenosis and the correct diagnosis may be
overlooked (Levine and Sturgis, 1924; Levine and Walker, 1929; Levine, 1930; Rosenblum and
Levine, 1933).

When coronary arteriosclerosis is present with thyrotoxicosis, angina pectoris may be brought to
light, or if this symptom is already present, it may be aggravated by the increased demands on the
heart. The frequency and severity of the angina may occasionally so dominate the clinical picture
that the thyrotoxic element may pass undetected. The association of these two conditions is said
to be uncommon, Means (1948) encountering only one thyrotoxic patient in whom angina pectoris
was the presenting symptom. White (1944) states that angina pectoris rarely accompanies thyro-
toxicosis, and then only in older persons with underlying coronary artery disease. Only a few reports
on the subject have appeared. In a follow-up study of 69 thyrocardiacs on whom subtotal thyroid-
ectomy had been performed, Rosenblum and Levine (1933) reported 9 with angina pectoris; in
the course of observation periods ranging from four months to four years, the attacks in every
instance either completely disappeared or were greatly improved. Haines and Kepler (1930)
described 33 patients with angina pectoris and thyrotoxicosis, 28 of whom were treated by subtotal
thyroidectomy; only two of the treated patients failed to improve in their anginal symptoms over
periods of four months to seven years after operation. Lev and Hamburger (1932) observed
6 patients with the same combination, 5 of them for two to five years; no further attacks of angina
occurred in any of them after subtotal thyroidectomy. Other authors have experienced similar
favourable results (Duchosal and Henny, 1941; Fischer, 1941).

The present report deals with 24 patients with angina pectoris and thyrotoxicosis, and their
main features are summarized in Table I. Seven of them were included in a previous communi-
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cation (Rosenblum and Levine, 1933). We are indebted to Dr. Paul D. White for allowing us
to include Cases 11, 12 and 24 from his private files, and to Dr. E. F. Bland for Cases 14 and 19
from the files of the Massachusetts General Hospital. The remainder were observed at the Peter
Bent Brigham Hospital or in the private practice of one of us (S. A. L.).

SYMPTOMS AND SIGNS

The symptoms and signs of thyrotoxicosis most frequently encountered in this series are detailed
in Table If. For comparison, the occurrence of these symptoms in 150 unselected cases of thyro-
toxicosis without angina pectoris, drawn from approximately the same part of the United States, is
included alongside (Means and Richardson, 1938).

TABLE II
SYMPTOMS OF THYROTOXICOSIS: COMPARISON IN PATIENTS WITH AND WITHOUT ANGINA PECTORIS

Thyrotoxicosis with Thyrotoxicosis without
angina pectoris angina pectoris

Symptom (Present series: (Means and Richardson,
24 cases) 1938: 150 cases)
(per cent) (per cent)

Increased sweating .. .. .. 75 78
Tremor .. .. .. .. .. 67 98
Nervous instability .. .. .. 50 100
Weight loss . .. .. .... 50 84
Tachycardia .. .. .. .. 42 99
Goitre .. .. .. .. .. 38 94
Von Graefe's sign .. .. .. 38 63
Palpitation .. .. .. .. .. 25 91
Dyspncea .. .. .. .. .. 25 81
Exophthalmos .. .. .. .. 17 83
Thyroid bruit .. .. .. .. 13 81
Increased appetite.. .. .... 13 66
Diarrhea .. .. .. .. .. 13 29
Asthenia .. .. .. .. .. 8 81
Mobius' sign .. .. .. .. 8 35
Pressure symptoms .. .. .. 4 25

The striking difference between the overall incidence of symptoms in the two groups indicates
that when angina occurs with thyrotoxicosis, the latter is likely to present itself in a subclinical form,
and the clue to its presence may be a few, or even a single, subjective or objective finding. In
several instances in the present series, the possibility of thyrotoxicosis was first suggested by pre-
maturely grey hair, salmon coloration of the skin, transient glycosuria, or paroxysmal auricular
fibrillation: the masked nature of the thyrotoxicosis may be explained partly by the age and sex
distribution of the patients. Means (1948) has noted that the symptoms of thyroid overaction
become less pronounced with advancing years, and that, for a given rise in metabolism men tend to
have more symptoms than women. Our patients were drawn from the age range in which angina
is prevalent, and their average age (54 years) was higher than that of the non-anginal thyrotoxic
group in which most cases start between the ages of 15 and 49 (Means, 1948). Women with thyro-
toxicosis usually outnumber men six to one (Means, 1948) but our series comprises 18 men and
6 women. Therefore, apart from any effect which the co-existence of angina may have had on the
thyrotoxic manifestations, the greater average age and preponderance of men in the series would
tend to mask the clinical features of thyrotoxicosis.

The cases are a special group which may be peculiarly biassed. In almost all cases the
thyrotoxicosis had been overlooked because the two, most obvious manifestations (enlarged thyroid
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gland iand exophthalmos) were either absent or inconspicuous. Had the more obvious evidence of
thyrotoxicosis been present and been detected by the physician who had previously seen these cases,
they probably would have been sent directly to a surgeon and not been seen by a cardiologist. This
may partly explain the greater scarcity of symptoms of thyrotoxicosis in this group as compared to
the ordinary case of thyrotoxicosis.

SEX DISTRIBUTION

The relative numbers of men and women in this series (18 to 6) follows the expected' sex distribu-
tion in angina pectoris in which the ratio is usually three or four to one (Eppinger and Levine, 1934;
White, Bland and Miskall, 1943). Other authors who have reported on the association of angina
pectoris and thyrotoxicosis have not found a predominance of men. Haines and Kepler (1930)
described 33 cases, 16 of whom were men and 17 women, while in Lev and Hamburger's series
(1932), there were three men and six women. Therefore, it would appear that there is no charac-
teristic sex distribution of angina pectoris associated with thyrotoxicosis.

EFFECT OF TREATMENT OF THYROTOXICOSIS ON ANGINA PECTORIS

In 20 patients, the thyrotoxicosis was treated by either subtotal thyroidectomy (in 15) or by
propyl-thiouracil (in 3) or by methyl-thiouracil (in 2). Four patients (Cases 21-24) received no
treatment for thyrotoxicosis.

Thirteen of the 15 patients subjected to subtotal thyroidectomy * showed complete disappearance
or great improvement in the angina pectoris for varying periods. In all of these, the thyrotoxicosis
was adequately controlled by treatment. One of the remaining two (Case 14) died on the day fol-
lowing subtotal thyroidectomy. The other (Case 13) failed to maintain an initial improvement in
his angina pectoris although the thyrotoxicosis was well controlled.

Four of the five patients treated by thiouracil were improved or relieved completely of their
anginal attacks. The fifth (Case 20) failed to respond to thiouracil in the dosages used and no
significant improvement in the angina pectoris was noted

Thus, of 18 patients whose thyrotoxicosis was controlled by treatment, 17 showed disappearance
or marked improvement of angina pectoris. The periods during which the angina was relieved or
improved, and the final result or present status of these patients are detailed in Table III.

Four untreated thyrotoxic patients with angina pectoris are included in this series. Two of them
(Cases 21 and 22) died suddenly within a few days of diagno'sis and before treatment for thyro-
toxicosis could be initiated. Treatment was declined by a woman aged 68 (Case 23) who continued
to have attacks of cardiac pain until her death two and a half years later. The fourth, a man aged 56
(Case 24), with mild untreated thyrotoxicosis was observed over a period of eight years until his
death, which occurred during sleep; in the course of the observation period, his anginal attacks did
not alter appreciably in character or severity. The data from these four cases are not sufficient to
indicate the course of angina pectoris associated with untreated thyrotoxicosis.

BASAL METABOLIC RATE

In the untreated state, the basal metabolic rate was less than +40 per cent in 13 and greater than
+40 per cent in 11 instances. After treatment by either subtotal thyroidectomy or thiouracil, it
was less than +8 per cent in 16 patients. Values of +13 and +25 per cent were obtained in two
patients and in the remaining two, the tests were unreliable. Four patients were untreated.

In spite of the paucity of symptoms and signs, the degree of thyroid overactivity in some of the
cases was considerable. For example, in Case 19, a man aged 55 with severe angina pectoris,
thyrotoxicosis had not been suspected by the referring physician for three years because the cardinal

* Histological examination of the thyroid gland in 13 cases showed diffuse hyperplasia in eleven and hyper-
,plastic nodules in two.
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TABLE III

EFFECT OF SUBTOTAL THYROIDECTOMY OR Tiu1URACIL ON ANGINA PECTORIs ACCOMPANYING THYROTOxICOsIs

Duration of A.P. Duration of improvement ears
before treatment of A.P. after treatment of Total yearsCase No. 4of thyrotoxicosis thyrotoxicosis sice onset Fnal result

(years) (years) o .

Subtotal Thyroidectomy Cases
1 3 8 mo. 5j 8 mo. post-op. developed congest. failure.

Died 21 yr. after op.
2 5 10 15 A.P. returned after 10 yrs. Died sud-

denly 2 yrs. later.
3 7 10 18 Cong. failure 11 yrs. post-op. and died.

Autopsy: old and recent myo. infarcts.
4 2 12 14 Died from cerebro-vascular accident.
5 4 mo. 17 17j Alive and well. No. A.P.
6 4 17 21 Alive and well. No A.P.
7 6 mo. 11 1 l A.P. returned 11 yrs. after op.
8 4 mo. 8 8j Alive. A.P. on unusual effort.
9 2 mo. 1 1 Alive and well. No. A.P.
10 1 1 2 Alive and well. No A.P.
11 1 mo. 10 ill A.P. returned after 10 yrs. relief. Died

from myocard. infarct.
12 2 4 10 A.P. returned after 4 yrs. relief. Increased

for 4 yrs. Died suddenly.
13 10 mo. 4 mo. 2j Died 18 mo. after operation.
15 21 5 7 Alive and well. No A.P.

Thiouracil Cases
16 6 weeks 2 2j Alive and well. No A.P.
17 2 1I 31 Alive and well. No. A.P.
18 2 5 7 Alive. A.P. only on unusual effort.
19 8 3 11 Alive. A.P. only on unusual effort.

Average 2 3 6-6 9 4

symptoms were lacking: yet, the basal metabolic rate was +80 per cent. For a similar reason,
thyrotoxicosis had been overlooked in a woman, 42 years old (Case 8), whose basal metabolic rate
was +81 per cent.

No consistent correlation was observed between the severity of the angina pectoris * and the
pre-treatment level of the basal metabolic rate. Of 20 with severe or moderately severe angina, the
basal metabolic rate was less than +40 per cent in 11, and greater than this value in 9 per cent.
Two patients with frequent, severe and easily-induced angina pectoris, including pain at rest and
frank signs of thyrotoxicosis, were found to have basal metabolic rates of +6 per, cent (Case 10) and
+12 (Case 11). After subtotal thyroidectomy, the basal metabolic rates fell to -20 per cent and
+3 per cent respectively with complete disappearance of the anginal pain and the thyrotoxic
symptoms. In both instances, the thyroid glands showed histological evidence of active thyro-
toxicosis. The occurrence of thyrotoxicosis with normal low basal metabolic rate is well recognized
(Morris, 1931; Plummer, 1931). One of the cases of angina pectoris and thyrotoxicosis reported
by Lev and Hamburger (1932) had a basal metabolic rate of -8 per cent.

The basal metabolic rate fell to euthyroid or hypothyroid levels in all the patients whose angina
was benefitted by treatment of the thyrotoxicosis. Only one (Case 13) failed to show improvement
of his angina following reduction of the basal metabolic rate. Angina persisted unchanged in
another (Case 20) after propyl-thiouracil which did not control the thyrotoxicosis. It is clear that
the basal metabolic rate alone should not be used as a diagnostic criterion of thyrotoxicosis.

* The severity of the angina pectoris was arbitrarily assessed on the nature of the provocative factors, the fre-
quency of attacks, the occurrence of pain at rest and the response to nitroglycerine.
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BLOOD PRESSURE
Fifteen of the cases had normal blood pressures (systolic less than 150 mm., diastolic less than

95 mm. Hg.). In five, the systolic and diastolic pressures were elevated, and in four, the systolic
pressure only was raised. The average blood pressure for the entire group was 145/90 (men 145/90;
women 150/90). The pulse pressure lay between 55-70 mm. in 15 patients; it was below this range
in eight and above it in one. It will be noted that the occurrence of hypertension (systolic and
diastolic) among these 24 patients with angina pectoris and thyrotoxicosis (33%) is about the same
as in angina without thyrotoxicosis (36% White, 1944).

The blood pressure in 16 patients after treatment for thyrotoxicosis was within normal limits in
6, with systolic and diastolic raised in 6, with systolic only in 3, and with diastolic only in one. The
average for the group was 160/95 (men 150/90; women 165/100). Thus, while the average blood
pressure showed a tendency to increase slightly after treatment for thyrotoxicosis, no characteristic
behaviour of the blood pressure was noted in this group of patients.

Since the coronary artery flow depends for the most part on diastolic pressure, and the maximum
flow occurs during diastole (Anrep and von Saalfeld, 1933; Wiggers and Cotton, 1933) it might be
supposed that angina pectoris would be most likely to occur in those thyrotoxic patients with a
low diastolic or wide pulse pressure. For the same reasons, it might be predicted that improvement
in angina pectoris following successful treatment of thyrotoxicosis might be reflected in an increase
in the diastolic blood pressure with or without a narrowing of the pulse pressure. However, no
such correlation was apparent in 13 patients whose blood pressure was recorded repeatedly before
treatment and during observation periods of one to eleven years.

HEART RATE

The heart rate was consistently 100 a minute or greater in 17 of the 24 patients (71%) with
untreated thyrotoxicosis. In five instances, the rate lay within the range 70-80 a minute despite the
presence of active thyrotoxicosis. The average heart rate for the entire 24 patients was 100 a
minute (range 72-140 a minute).

Since coronary artery flow is influenced by the duration of diastole, it might be predicted that
in those cases of angina pectoris which improved after treatment of thyrotoxicosis, the heart rate
would be reduced. Frequent heart rate determinations were made on 12 patients after subtotal
thyroidectomy or thiouracil treatment. In 11, the rate was reduced; in the remaining one, the rate
remained at 100 a minute and the angina pectoris was not improved, although the other thyrotoxic
manifestations were. The average heart rate for these 12 cases with controlled thyrotoxicosis was
80 a minute (range 60-100 a minute). Consequently it is evident that the behaviour of the heart
rate in this group of patients is in general similar to that found in uncomplicated thyrotoxicosis.
The not infrequent occurrence of thyrotoxicosis with a relatively slow heart rate should be borne in
mind.

ELECTROCARDIOGRAPHIC CHANGE

Electrocardiograms were taken in 22 cases. In 7, the tracings were normal. Auricular fibril-
lation was present in 2 and abnormal T wave inversion in limb or chest leads, or in both, in 4 cases.
The signs of myocardial infarction or ischvmia were seen in 5 cases and heart block in 6 (first-degree
block and right bundle branch block, one each; left bundle branch block and non-specific intra-
ventricular conduction defects, two each).

Electrocardiograms were taken after treatment by either subtotal thyroidectomy or thiouracil
in 15 patients. In 5 of them, the electrocardiogram was improved and in 9 there was no change.
In one case, chest leads V1-6-were taken for the first time after propyl-thiouracil therapy and all
showed inverted T waves; the limb leads were within normal limits. It is evident that the electro-
cardiogram plays only a limited role in the diagnosis.
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A number of these patients were seen for the first time before multiple chest leads had come into
routine use. However, 6 of the 7 patients with normal electrocardiograms in the untreated state
had multiple chest leads taken, usually VI-6, or at an earlier date CF 1-6. In a few cases, the three
unipolar extremity leads were included. Standard limb leads only were recorded in Cases 6 and 7
which showed abnormal patterns before operation and reversion to normal afterwards. It is pos-
sible that some residual abnormality would have been uncovered in these cases by multiple chest
leads.

Reversion from an abnormal to a normal electrocardiogram is illustrated in Fig. 1. This

CASE NO. 9 1 65

I i~__Vlt ;

I..rI

II ~~V2
d vzi 3>i

i: .. .. . ,.x..

5/4

.... .4. ..V5

20 NOV 1947

FIG. 1.

I _!,iims
V4

V5

v6 _

23 MAR. 1948
BMR + 59 AFTER SUB-TOTAL THYROIDECTOMY

BMR - 3

A B;
FIG. 1.-(A) Before subtotal thyroidectomy. Sinus tachycardia, depressed S-T in leads I, II, III, V3-6, and

inverted T waves in V3-4. (B) After subtotal thyroidectomy. Normal electrocardiogram.

man, aged 65 (Case 9), complained for 2 months of anginal pain which came on at rest or with
exercise. Symptoms of thyrotoxicosis had been present for 18 months but overlooked by the attend-
ing physician, and the basal metabolic rate was +59 per cent. After subtotal thyroidectomy the
thyrotoxic manifestations subsided and up to the present time, one year after operation, the patient
has not experienced any anginal attacks and is at work daily. An electrocardiogram (Fig. lA)
taken before operation showed sinus tachycardia, depression of the S-T segment in leads I, II, III,
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SOMERVILLE AND LEVINE

and V3-6 with T wave inversion in V3-4. The record taken one year after operation (Fig. 1B)
was within normal limits.

HEART SIZE
In 23 instances, X-ray examination of the heart was carried out. In 12, the heart size was normal

and in 11 it was enlarged. Six of the latter showed slight enlargement, and 5, moderate enlargement.
After treatment for thyrotoxicosis, two slightly enlarged hearts (Cases 12 and 16) became nor-

mal, and one moderately enlarged heart (Case 20) was reduced in size but was still outside normal
limits. In the remaining cases, the heart size was unchanged after treatment.

THE NATURE OF ANGINA PECTORIS CO-EXISTING WITH THYROTOXICOSIS
Since a high percentage of patients with angina pectoris and thyrotoxicosis can be benefitted by

controlling the thyrotoxicosis, we have reviewed carefully the histories and clinical features of angina
pectoris in this series to determine whether they differed from non-thyrotoxic anginal cases in any
respect that might give a clue to the association of the two conditions. The .presence of any
distinguishing feature would be of special importance in view of the subclinical or masked nature of
the thyrotoxicosis referred to above, which is found commonly in these patients. We were unable
to note anything unusual in the quality, site, radiation or duration of the pain, and the response to
nitroglycerin was usually prompt. Three features, however, impressed themselves on us. Anginal
pain occurring at rest, usually when the patient was in bed (angina pectoris decubitus) and sometimes
awakening him from sleep, was noted in 18 of-our 24 patients (75 %), all of whom also had effort
pain. This symptom is not uncommon in euthyroid cases with coronary insufficiency, and was
described in over 60 per cent of 103 cases of syphilitic angina pectoris (Jones and Bedford, 1943).
Nevertheless, its prominence in our thyrotoxic patients suggests that sometimes it may assume
added significance by pointing to the possible co-existence of thyrotoxicosis. The second feature
which impressed us was the recent onset of angina in many of the cases; in 7 patients, the pain
appeared for the first time less than 6 months before examination, and in 2 others, 10 months
previously. Of itself, this fact is not of much significance, but if within a period of weeks or months,
angina appears and rapidly progresses in frequency of occurrence and severity, and especially if the
attacks come on at rest, diligent search should be made for a thyrotoxic element in the case. The
third noteworthy feature which is unique in angina pectoris in thyrotoxic subjects, is the lessening in
the frequency and often abrupt cessation of anginal attacks and especially of angina decubitus, fol-
lowing the administration of thiouracil, or of iodine as a preliminary to subtotal thyroidectomy or
thiouracil therapy. In several of our cases, the sudden cessation of attacks following the use of
thiouracil or iodine occurred after long control periods of rest and other medication.* We were
well aware that a degree of improvement is to be expected at least for a time in certain cases of
angina from almost any remedy, as has been convincingly demonstrated by Evans and Hoyle (1933).
In the thyrotoxic patients with angina, however, the relief from anginal attacks following thiouracil
or iodine therapy goes hand-in hand with the suppression of the thyrotoxic symptoms, and as
demonstrated in the majority of our cases the improvement in angina persists when the thyrotoxi-
cosis is controlled by operation or anti-thyroid drugs.

In euthyroid patients with coronary artery disease, angina pectoris may undergo remissions
which on rare occasions may last for years. Such remissions, which according to Gallavardin
(1924), are found in eight per cent of cases, may be the sequal to a myocardial infarction or may be
observed in the course of administration of placebos (Evans and Hoyle, 1933). In the 18 patients
(7 dead t and 11 living) of this series in whom the thyrotoxicosis was adequately controlled, the

* Since this study was completed, we have encountered a woman, aged 59, with proven thyrotoxicosis ofsix months'
duration and angina pectoris for four weeks including angina decubitus. Under controlled hospital conditions, the
anginal attacks subsided within 12 hours of administering 150 mg. of propyl-thiouracil, and did not return.

t Cases 2 and 12 died suddenly, Cases 3 and 1 1 after recent myocardial infarction, Case 4 from a cerebrovas-
cular accident, Case 1 from congestive failure and Case 13 unknown.
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ANGINA PECTORIS AND THYROTOXICOSIS

average duration of improvement of the angina was 6'6 years (range 4 months-17 years); in the
7 dead, the average duration of improvement was 6-7 years (range 4 months-12 years), and in the
11 living, 6-6 years (range 1-17 years).

In Table IV, the duration of life from the onset of angina pectoris in the 18 treated thyrotoxic
cases is compared with the corresponding figures in two series of angina pectoris without thyrotoxi-
cosis (Eppinger and Levine, 1934; White, Bland and Miskall, 1943).

Any discussion concerning the prognosis of angina pectoris and thyrotoxicosis must be qualified
by the limitation imposed by the small number of patients in our series, and the survival periods do
nothing more than represent a trend from which no far-reaching conclusions should be drawn.

TABLE IV

DURATION OF LIFE IN ANGINA PEcToRIs: EUTHYROID PATIENTS COMPARED WiTH TREATED
THYROTOXIC PATIENTS

No. of Average duration of life (years)
|cases To death In living anddead

Euthyroid Patients
Eppinger and Levine (1934) .. .. .. 141 4-6 (141) - -
White, Bland and Miskall (1943) .. .. 497 7 9 (445) 18-4 (52) 9.1

Treated Thyrotoxic Patients
Present Series .. .. .. .. .. 18 109 (7) 8-6 (11) 9.4

(2-3 to 18) (1[5 to 21) (I 5 to 21)

Table IV shows that the average survival time after the onset of angina in our seven fatal cases
exceeds considerably the corresponding times for the non-thyrotoxic cases. The part played by
treatment of thyrotoxicosis in increasing the survival time of these patients is difficult to assess
without corresponding figures on a series of angina pectoris with untreated thyrotoxicosis, and such
a series would be almost impossible to come by.* However, since the evidence is clear that thyroid
overactivity puts an added prolonged burden on the heart, increasing its rate (Boas, 1932), size
(Kepler and Barnes, 1932), oxygen consumption (Andrus, 1932) and minute output, and may lead
to congestive failure in otherwise normal hearts (Levine, 1930; Kepler and Barnes, 1932), it is safe
to assume that removal of such a burden from a heart already diseased by coronary arteriosclerosis
would be advantageous.

The increased survival time may be conceivably a reflection of the earlier appearance of angina
pectoris when thyrotoxicosis is also present; in these cases the latter condition may give rise to
coronary insufficiency with a degree of coronary arteriosclerosis which would be asymptomatic in
the individual with normal thyroid function.

The high incidence in this series of angina at rest, especially in bed (angina pectoris decubitus)
(75%) might be cited as an indication of the severity of the coronary insufficiency in our cases.
White, Bland and Miskall (1934), studying 103 cases of angina decubitus, found no significant
difference in the average duration of disease to death, or between the average survival period, in the
living cases in this group and that of the group of angina pectoris as a whole. However, in an addi-
tional series of 75 cases of angina decubitus, 47 ofwhom were followed to death, the average survival
period after the onset of the decubitus pain was only 2-8 years. Six of our seven patients with
treated thyrotoxicosis who died had angina decubitus in addition to angina of effort. The survival
periods of these six patients from the onset of the decubitus type of pain until death are not known
exactly, but when estimated from the beginning of treatment until death, an average survival period
of 8*1 years (range 2 to 12 years) is found. Since angina decubitus had been present for weeks

* Two of our patients with mild angina and untreated thyrotoxicosis (Cases 23 and 24) lived for two and a half
years (B.M.R. +68%) and eight years (B.M.R. +25%) respectively, after the onset of pain.
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SOMERVILLE AND LEVINE

or months before treatment was begun, the true survival period from the onset of decubitus pain
would be longer. In two patients (Cases 11 and 12), after many years of complete relief from attacks,
angina decubitus recurred and persisted for two years before death. In 9 surviving patients who
had angina decubitus, the average survival time since onset of treatment was 6 years (range 1 to 17
years), and for reasons mentioned above, this figure is an approximation which underestimates the
true survival period. Hence, the evidence presented, if limited, is indicative that angina decubitus
occurring with thyrotoxicosis does not carry with it the ominous prognosis of this symptom in
euthyroid patients, and with adequate control of the thyrotoxicosis it may be dispelled for many
years.

In the majority of cases of angina pectoris associated with thyrotoxicosis, the underlying cardiac
lesion is coronary arteriosclerosis. In addition, certain pathological changes in the myocardium
have been reported in patients dying from thyrotoxicosis. The nature and significance of these
changes have been discussed fully by McEachern and Rake (1941). Coronary arteries with a
relatively mild degree of arteriosclerosis, too slight to interfere with the blood supply of the heart in
the euthyroid patient, may be unable to meet the demands of the increased metabolic rate of the
heart in thyrotoxicosis, with its increased oxygen consumption, stroke volume and cardiac output.
If the metabolic rate be reduced by treatment, the degree of relative coronary insufficiency will be
lessened. Angina may then diminish or disappear, until with the natural advance of the arterio-
sclerotic process, coronary insufficiency and angina eventually return.

Duchosal and Henny (1941) have reported a case of angina pectoris occurring in a thyrotoxic
subject in the absence of coronary arteriosclerosis. A woman, aged 50, complained of chest pain
occasioned by slight effort, eating, emotion and especially when in bed. Thyrotoxicosis was pre-
sent, the basal metabolic rate being +51 per cent. With exercise, the electrocardiogram showed
QRS, S-T and T wave changes similar to those seen in acute posterior myocardial infarction.
On resting, these changes disappeared gradually. The attacks subsided immediately after a course
of Lugol's iodine was begun. Ligation of the superior thyroid arteries was carried out but the
patient died suddenly six hours after the operation. At autopsy, the coronary arteries were shown
to be normal and no myocardial infarcts were found. The myocardium contained numerous small
foci of degeneration surrounded by hyperemic zones, some of which contained areas of fibrosis.
The authors suggested that these foci liberated a pain-producing substance (P-substance) which
was responsible for the pain either directly or indirectly by bringing about vascular spasm. The
latter possibility was supported by the relief which followed the use of nitroglycerin.

Several of our cases ran a course similar to that quoted above:

Case 5. A male school teacher, aged 31 years, was first seen in 1931 complaining of chest pain
characteristic of angina pectoris which had appeared 4 months previously. The attacks occurred on
effort and at rest, and became so frequent that he considered retiring from his occupation. He also com-
plained of recent diarrhoea and palpitation. It was noted that he had tachycardia, soft sweaty skin,
slight thyroid enlargement and a digital tremor. The basal metabolic rate fell from +27 to +7 per cent
with Lugol's iodine and at the same time, the attacks ceased. Sub-total thyroidectomy was performed in
January 1932, and histological examination showed a diffusely hyperplastic gland. The following year,
the basal metabolic rate was -23 per cent with no symptoms of hyperthyroidism. At a recent routine
examination (May 1949), 17 years later, the patient stated he had had no recurrence of chest pain and
could play 18 holes of golf without discomfort. He has been in full-time employment since his operation.
Clinical examination revealed a raised blood pressure (170/115) but otherwise nothing abnormal; the
electrocardiogram was normal.
While we have no pathological evidence to confirm the etiological concept of anginal pain

advanced by Duchosal and Henny, the immediate freedom from pain after subtotal thyroidectomy
and its failure to reappear for as long as 17 years in several of our cases, suggests that some process
other than coronary arteriosclerosis may be the basis of angina pectoris occurring in certain thyro-
toxic patients. The prompt relief from attacks of cardiac pain in several of our patients on starting
thiouracil treatment before the basal metabolic rate began to fall, and following a control period of

256

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.12.3.245 on 1 July 1950. D
ow

nloaded from
 

http://heart.bmj.com/


ANGINA PECTORIS AND THYROTOXICOSIS

bed rest or unsuccessful treatment with other medications is additional evidence implying the
possibility of a toxic effect of thyroid secretion on the myocardium.

SUMMARY

The association of angina pectoris and thyrotoxicosis has been studied in 24 patients (18 men
and 6 women).

Two outstanding features of the anginal pain were (a) the frequency of angina pectoris decubitus,
which was present in 18 of the 24 patients (75%), and (b) the immediately beneficial response to
iodine used preparatory to subtotal thyroidectomy or thiouracil.

The symptoms of thyrotoxicosis were fewer and less prominent than in a series of patients with
thyrotoxicosis without angina previously described. Possible reasons for the difference are
discussed.

Twenty of the 24 patients were treated by either subtotal thyroidectomy (15) or thiouracil
(5) (propyl-thiouracil in 3 and methyl-thiouracil in 2). In four patients, the thyrotoxicosis was
untreated.

Thirteen of the 15 patients subjected to subtotal thyroidectomy showed complete disappearance
or marked improvement of the angina for periods ranging from eight months to 17 years. Four of
the five patients treated with thiouracil were benefited similarly for one and a quarter to five years.
The average duration of complete relief or improvement of angina in the treated group was 6-6 years.
In several instances, the attacks returned after periods of freedom ranging from 4 to 11 years.

The clinical features are described and the pathological physiology discussed.
The average duration of life in seven fatal cases of angina pectoris and thyrotoxicosis was 109

years, compared with 7 9 years and 4-6 years respectively in two series of angina pectoris without
thyrotoxicosis previously reported. Possible reasons for the longer survival in the thyrotoxic cases
are discussed.
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