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INTRODUCTION 

"Digitalis treatment is one of the most important 

and serious duties of the general physician; it demands a great 

deal of skill, power of observation, keen interest and experi-

enoe. A long life is too short to learn enough about this won-

derful drug." (Winckebaoh 118) It "is the essential - in 

the treatment of cardiac decompensation". (Christian 18) It 

was the realization of these facts that prompted the subject of 

this thesis. 

Of the numerous drugs with similar actions, digitalis 

alone will be considered. The several varieties of foxglove dif-

fer slightly in the aotive principles to which they owe their 

effect. All of these have essentially the same characteristics 

so the drug will be dealt with as a whole only. 

A short division on the history of the drug will be 

followed by a section on the effects out of which the beneficial 

and toxio aotion of the drug result. Next, administration will 

be considered followed by a case history that well illustrates 

one form of digitalis intoxication. 



HISTORY OF DIGITALIS* 

The use of foxglove as a therapeutic agent is 

thought of by most people as originating with William Withering. 

However, as early as Diosoordies, the plant, foxglove, was 

known. There is good evidenoe to show that Galen used the 

plant. 

During the eleventh century, it was known to the 

Saxons, and a oentury later to the Welsh. Extracts were consid

ered as potent proteotion against such menaces as witches and 

the "evil eye". 

A Bavarian named Leone.rd Fuchs (1501-1566) gave the 

first accurate description of foxglove, and as he thought the 

flower resembled a thimble, he called the plant the Le.tin for 

finger hut or, digitalis. He was a botanist primarily, but he 

ventured far enough from this field to suggest its use to 

"scatter dropsy", and to reduce swelling of the internal organs. 

Ee also suggested its use in starting the menstrual flow. 

That digitalis had only a very limited use at this 

time is shown by the fact that Paracelsus (1500-1550) did not 

mention the drug in any of' his writings. 

In England in 1640, John Parkinson sang the plant's 

praises in "falling sickness" or epilepsy and in scrofula. In 

•(History taken from 24, 62 and 126) 
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1710, William Salmon in the British Herbal gave the drug a 

great list of uses. One statement of interest was the follow

ing, "It produces weakness, induces vomiting and purges", thus 

he had observed and set down some of the important toxic symptoms 

of the drug. 

Foxglove appeared intermittently in the Pharmacopeas 

in England, France and Germany between the years 1700-1775. The 

first experimental work on animals was performed by Saterene. 

ITe over-fed turkeys and noted the resulting frequent evacuations, 

the convulsions and death. By 1775, the drug had no reputation 

and had its principal use as an external application for scrofula. 

Any thesis on digitalis to be complete should give 

some account of the man with whom the word is so closely associ

ated. Withering was the son of a Shropshire physician, and it 

was while living in this section of England as a small town 

doctor that he made most of his observations. The manner in 

which Withering happened upon the drug is best narrated in his 

own words. 

"In the year 1756, my opinion was asked concerning a 

family recipe for the cure of dropsy. I was told that it had 

long been kept a secret by an old woman in Shropshire who had 

someti~es made cures where more regular practitioners had failed. 

-- The medicine was composed of twenty or more different herbs, 

but it was not very difficult for one conversant in the subject 

to perceive that the active herb could be no other than foxglove." 



As Jenner had seized upon and championed a local 

remedy so did Withering take up and gain recognition f'or digita

lis. He became very interested in it and used it with ever 

increasing effectiveness upon his patients. Finally in 1785, 

he published his classic book upon, "An Account of Foxglove and 

Its Medical Uses". 

In this monograph, he gave an accurate description 

of' the drugs toxic effects. He showed that he well understood 

the use of the drug. As the ideal indication for its use, he 

described accurately a patient with cardiac decompensation. 

Eis work becomes all the more remarkable when consideration is 

given the relative scarcity of knowledge and the inadequate 

methods of study available at that time. 

The modesty and genuine scientific attitude of the 

man are shown in the quotation from his book, "Time alone will 

fix the real value upon this discovery, and determine whether I 

have imposed upon myself and others or contributed to the benefit 

of science or mankind". 

Withering's clear and concise teaching prevailed for 

only a relatively short period of time. Ferriar in 1799 and King

lake in 1801 confirmed his work and concluded that the pulse was 

slowed and strengthened by the use of digitalis. 

Unfortunately the drug so efficient in its indicated 

field fell down when used in swellings such as hernias and boils. 

It also failed to cure tuberculosis in spite of the glowing 



report of Beddois (1801). 

In his words -- "In oases of pulmonary disease 

where the presence of tubercles was indicated by every symptom 

and when they seemed ready to break out into open ulcers, I have 

verified the efficaoy of digitalis; and I daily see many pa

tients advancing towards recovery with so firm a paoe that I 

hope consumption will hence forward be as regularly cured by 

foxglove as ague by the Peruvian bark". 

The drug momentarily fell into suoh disrepute that 

Napolean's physician, Crouisart (1806-1818), refused to mention 

it in any of his books. 

With the work of Laennio (1819) valvular lesions 

began to be diagnosed, and in 1832, Corrigan gave a more positive 

reason for not using the drug. He reasoned that in lesions of 

4. 

the aortic valve oharaoterized by insufficiency, the drug by 

prolonging diastole increased the baok flow of blood. Bouilland 

(1824) called digitalis a cardiac sedative, "the opium of the 

heart", and used it to quiet the heart in. fevers. This did little 

to brighten the drug's reputation. 

In 1840, reports of its use age.in beoame more nwner

ous in Germany and France. Sohoenlein (1842) and Aran (1842), 

representing these two countries, had muoh to say in favor of 

the drugo The English, however, continued to scorn its use. 

Such men as Stokes (1853) and Fothergill (1871) could find 

little to recommend foxglove. 
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As early as 1844, physiologists began active work 

on the drug. Homalle obtained the first active extract of the 

foxglove, and Movell in 1860 first crystal~zed out one of the 

active principles. The substance he succeeded in isolating was 

identical with digitoxin. 

The methoJ of action of' the drug was the subject of 

much study after 1850. The German physiologist, Franke, showed 

that the sedative action of digitalis wa·s a result of vagal 

stimulation. Boehm (1872) showed that there was a direct action 

of the drug on the heart muscle. Schmiedeberg confirmed this 

observation. Finally Cushney in 1898 was able to state that in 

man "in oases of dilatation of the heart with weak and ineffici

ent systole, its action is almost specific; -- the action is 

very simple -- the increased ventricular systole approaches 

normal". 

In 1899 however, Jurgensen stated that ·the use for 

the drug is in the totally irregular and rapid heart. 

Thus one school used the drug with the idea that it 

increased the heart's efficiency through slowing its rate, and 

the other sohool with the idea that it strengthened the heart 

beat through direct action on the muscle. 

The former group quickly gained the ascendancy through 

a series of inve~tigations by Mackenzie (1911). This remarkable 

clinician ably supported by Thomas Lewis in the laboratory so 

conclusively showed the value of the drug in auricular fibrilla-



tion that this oondition became the indication for digitalis. 

These men felt that it was through the slowing of the beat in 

this oondition that the improvement was attained. 

It remained for Cohn in a series of articles from 

1915 to 1924 to recenter the investigators attention on the 

possibility of digitalis exerting a favorable effect in heart 

disease by increasing the force of contraction through direct 

action on the heart muscle. 

6. 

For our detailed knowledge of the digitalis series, 

we are chiefly indebted to Cushney (1925) who over a period of 

twenty-five years worked to unravel this complicated family. 

The laok of uniformity in potency of digitalis pro

duots was frequently an important factor in producing faulty 

use of the drug. Hatcher and Brody in 1910 worked out the cat 

method of bio assay. This plan is the most widely used in this 

country today, and through its applioation, it is now possible 

for any physician to buy a produot of known potency. 

Two modern methods of attaining the desired thera

peutic effect with the drug were set forward by the Englishman, 

Maokenzie (1911), and by the American, Cary Eggleston (1915). 

The former achieved his results over a long period while the 

later showed the way to a rapid aocurate means of digitaliza

tion. 



ACTION OF DIGIT.ALIS 

Effeot upon the Heart. 

There are several avenues by whioh digitalis may 

exert its effeot upon the heart. The first of tr1e se is a di

reot action. However. it may aot indireotly upon the organ 

first by effecting its autonomio oontrol and seoond by alter

ing its blood supply through the coronary vessels. 

(a) Direct Aotion upon the Heart. (18) 

In connection with the discussion of the effects 

of digitalis directly on the heart. a short summary of the life 

history of the drug as it passes through the body will be pre

sented. Digitalis is absorbed readily from the subcutaneous 

tissue, the intestinal traot or the musole. 

The drug upon entrance into the blood stream is 

fixed almost immediately by the tissues of the body. The heart 

musole binds it to a degree greater than does any other tissue. 

The ratio oompared to other organs is fourteen to one for skele

tal musole, five to one for liver, and two to one for kidney. 

The degree of absorption in the heart muscle depends upon sever

al factors. It varies directly with the mass of muscle and with 

the concentration of the drug in the blood stream and inversely 

with the speed of the oircmlating blood. The la.rge failing 

heart which is incapable of keeping up the normal rate of flow 

will thus take up more of the drug than it will later after the 

7. 



circulation has improved and the heart size is diminished. 

This gives a nicely functioning control of the diseased heart 

according to the degree of need. (108) 

After fixation in the heart muscle, there is a 

short period, a matter of seoonds, during which the drug may 

be we.shed away. Following this it becomes irreversably fixed 

a. 

in the muscle. The binding action is the result of the fonnation 

of a oholesteride. 

Ai~er the drug is bound, it gradually decomposes 

into a cardio-active portion, a genin, and an inactive portion, 

a sugar. The former is slowly removed from the heart muscle 

and eliminated. This elimination is chiefly through the liver. 

(33 - 42) The cardio-active principle acts through increasing 

the hydrophillic phase of the muscle. This increases the ability 

of the cardiac muscle to swell, and a stronger contraction and 

a more complete relaxation results. 

The gradual breakdown of the drug into its active 

principle explains the delayed appearance of its effect. Ad

ditional doses will lead to fixation of more drug in the heart 

muscle before previous d9ses have been eliminated. In this way, 

digitalis exhibits its well known culminative action. 

(b) Action upon Autonomic Control. 

The influence of the vagus upon the heart was re

cognized by the nineteenth century physiologists. These men 

also recognized that digitalis acted to increase this inhibitory 
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function of the nerve. Stimulation of the ve.gus centers was 

held to be the mode of action of the drug. After the nerve was 

out, digita.lis no longer slowed the heart. (24) 

However, the influence of the vagus may be primarily 

the result of digitalis action on the heart, for it has been 

demonstrated that this drug increases the sensitivity of the 

muscle to vagal tone. (112 - 1) 

Experiments devised by Haymans indicate the action 

is through the carotid and aortic reflex. ne was able to per

fuse separately the brain and carotid sinus. Perfusion of the 

former was ineffective in eliciting a vago tonic response. 

However, the action on the carotid sinus produced the typical 

inhibitory effect. (60) 

Thus digitalis seems to exert its ve.gal action 

through direct influence on the heart muscle and through reflex 

increase in vagal tone as a result of an action upon the carotid 

sinus. 

(o) Effect on Blood Supply. 

The effect upon the coronary circulation will be 

described later. This matter is a subject of much speculation 

and that any significant change at all is produced is far from 

accepted. 

Now that the means by which digitalis exerts its :in

fluence over the heart have been presented, some of the effects 

of these influences will be disct:ssed. 
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(1) Effect on the Contraction of the Reart Muscle. 

William Withering noted of' digitalis -- "It has a 

power over the motion of the heart to a degree yet unobserved of 

any other medicine 11
• Sinoe then workers have established an in

crease in the contractile power of the heart muscle. It has 

been demonstrated by x-ray that the heart under the influence of 

digitalis responds with an increased excursion. (24) The heart 

is able to empty itself against a higher arterial pressure (98), 

and the same amount of work oan be done with less diastolic 

filling, following a raise in venous pressure. (8) 

In the dog, toxic doses oan produce the opposite 

effect through va~al activity with a resulting decrease in 

strength of ventricular contraction and finally with auricular 

standstill. (26) 

Digitalis alters the speed of contraction through 

a direct action on the heart muscle. The duration of systole 

is shortened with a relative increase in diastole. Vagotomy or 

atropine are ineffective in influencing this response. -(123) 

(2) Irritability of the Heart. 

Digitalis may raise the irritability of' the heart 

muscle so that one or more points in auricles or ventricles may 

temporarily become the pace maker of the heart for one or more 

contractions. Extra systoles are the result. This action is 

important in telling the clinicians that enough drug has been 

given. (See toxic effects.) 
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(3) Conduction in the Heart. 

Conductivity in the heart is effected by both dir

ect action and indirect vagal control. The prolongation of the 

P-R interval in the EKG represents a delay in the conduction 

time through the AV node. This is a vagal effect as atropine 

will abolish it. (26) However, there is a direct action of 

digitalis in large doses not affected by atropine. (67) 

Intraventricular conduction may also be reduced with a resulting 

bundle branch block. (DeBoer 1919) (36) 

(4) Paoe 1i.Laker. 

In the isolated heart, digitalis probably has little 

influence upon rate. (26) However, it may produce a slight 

elevation. (117) In the intact animal with normal rhythm, 

the slowing may be marked and is the result of vagal inhibition 

upon the SA node. (26) 

Effect on the Heart Rate. 

The complicated control of the heart rate offers a 

serious obstacle in the path of any attempt to determine the 

mechanism by whioh a drug may alter it. 

That digitalis may markedly slow the heart was one 

of the earliest noted effects of the drug. In the norm.al hum.an 

without heart disease, this response is little in evidence prior 

to the occurrence of toxic effects. (21) However, preoeeding 

the alteration in the T wave, changes up to ten beats per minute 
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mey be observed. (83) This change is due to vagal inhibition 

of the SA node. 

In patients with heart failure, there may be marked 

slowing of the pulse if te.chycnrdie. existed before. That this 

change is due to action on the SA node primarily can not be as

sumed for the improvement in the circulation may remove the 

factor producing the tachycardia. In patients with tachycardia 

due to fevers, little or no alteration in the pulse rate results. 

When change does occur, it is as apt to be in the form of an 

elevation as in the form of a depression. (72) 

In auricuh:.r fibrillation, the slowing is general'.cy' 

accepted as being due to decrease in conductivity of the AV 

tissue. In therapeutic doses, this is a vagal effect. There 

is a group of men, however, that feel that the cardiac muscle 

in failure exhibits an increased irritability and thus responds 

more readily to stimuli from the auricles. They point out that 

the fibrille.tor not in failure may be beating at a slow rate. 

(69) The rapid heart in auricular fibrillation is due to this 

increased irritability coincident with failure. The slowing in 

rate therefore might be attributed to relief of cardiac failure 

or a direct sedative actio~ on the heart muscle. 

That both a direct e.otion on the muscle and an in

direct action through the vagus are factors of importance is 

very likely the case. The amount of the drug given may determine 

which factor predominateso (48) Thus in small doses atropine 



13. 

will abolish the slowing in the fibrillating patient while larger 

doses will produoe a slowing unaffeoted by atropine. 

Very marked slowing may be produoed through the pro

duotion of AV block. (28) However, through the slowing escape 

rhythms are very apt to ocour whereby extra systoles may aotual

ly be so numerous as to inorease the heart rate. The irritative 

action of the drug on the heart musole will amplify this tendency. 

Effect on Coronary Flow. 

Previously in this paper it was stated that digita

lis affeoted the heart through alteration in ooronary flow. 

Discussion was avoided at that time because the subjeot being 

oontroversial required more discussion. 

Digitalis produoes constriction in the isolated 

coronary of a dog. (26) That this may take plaoe in the human 

heart is suggested by the fact that digitalis when administered 

to humans with arteriosclerotic heart disease may develope angina 

pectoris. Several suggestions are submitted to explain this find

ing. First in a deoompensating heart, the patient tends to re

strict his activity. However, when digitalis is given, the de

gree of dyspnoea is lessened and the patient is able to increase 

his activity. As a result, he may orowd the capaoity of his 

ooronary arteries with a resulting ischemia and anginal pain. 

(Mackenzie 1923) (68) 

Fishberg finds the explanation in the study of 
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patients with angina who deoompensate and lose this symtpom. 

In such oases, there is a decrease in the amount of blood sup

plied to the left ventricle by the right. As it is the left 

ventricle that is apt to contain the sclerotic arteries, it is 

apt to be the source of the pain. Deoompensation relieves the 

load on this chamber due to the decreased supply from the right 

heart. Digitalis by producing compensation steps up the right 

heart output and thus the load on the left ventriole with a 

possible result of return of the anginal pain. 

Since Cushney's time, however, much experimental 

work has been done to prove or disprove alterations in coronary 

flow as a result of digitalis. In 2ome oases, no effect has 

been noted. (9 - 52 - 10) Recently in a carefully controlled 

work, this conclusion h~s been verified. (34) That there is a 

definite decrease has also been shown. (3 - 35) The conflict

ing results may be harmonized. The early effect seems to be aie 

of constriction, reducing coronary flow. Later due to anoxemia 

the blood vessels dile.te, and also the cardiac output may be in

creased so that an increased coronary flow occurs. (41) 

In the final analysis, angina must be looked upon as 

a subjective finding. In a well controlled series recently re

ported on, it has been demonstrated that the giving of a placebo 

is as likely to result in an anginal attack as is the adminis

tration of digitalis. (49) 
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Effeot on Cardiac Size. 

Digitalis decreases the size of the heart in health 

and disease. This is perhaps the most constant single effect 

of the drug. (54 - 110) It is assumed that this is the result 

of direot action on the heart muscle whereby each fiber is 

shortened decreasing the size of the whole organ. Extra oardiao 

factors are of no influence since the change in heart size per

sists though these be altered. (109) However. decrease in 

venous pressure and volume of circulating blood may augment 

this decrease in size. (96 - 64) 

Influence on Cardiac Efficiency. 

There is probably a marked increase in cardiac ef

ficiency following optimal dosage of digitalis in decompensated 

heart disease. The h0art uses less oxygen for the same amount 

of work accomplished. This change is due to the decrease in 

diastolic size of the heart for it is known that the larger the 

heart the greater becomes the oxygen consumption. (85 -51) 

Thus following a decrease in size of the heart the functional 

capacity of the organ will be greatly increased under the same 

oxygen supply. 

Influence on Cardiac Output. 

The effect of digitalis on cardiac output is a very 

complicated problem and from the mere fact that a patient improves 
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following digitalis therapy. it can not be assumed that the out

put of blood from the heart has been increased. 

The fact that a decrease in cardiac output in the 

healthy individual takes plaoe was first established by Harrison 

in 1927. Since then numerous authors have agreed that suoh a 

decrease does take plaoe. (13 - 106 - 109) 

The effect of digitalis in heart disease is not so 

cle'ar cut nor so universally accepted. The most recent studies 

show that given a patient in cardiac failure that a marked eleva

tion in cardiac output will result from the therapeutic admin

istration of digite.lis, regardless of whether the hGart is fibril

lating or not. (110) However, with the patients presenting heart 

disease but no symptoms of failure, the action is less pronounced. 

In this group of oases, the output may be increased, unchanged 

or decreased. In the first case, the heart acts as a decompe?Eated 

organ and in the last ce.se, as a normal one. 

There are those who produce evidence to show that no 

constant increase does occur in decompensated heart cases. (54) 

The question now arises how does the drug produce 

these effects? In failure, the blood supply to the heart is 

more than adequate. Venous pressure is high and the output thus 

depends not on the supply of blood, but upon the heart's capacity 

to distribute the ample supply. Through the slowing. increased 

efficiency and increased force of contraction, the functional 

capacity of the heart is raised. This tends to increase the 
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volume of blood expelled from the heart. 

In the healthy individual. the decreased output is 

not so easily explained. That the decr0ased size is an important 

factor is more than possible. (109) That there is an extra 

cardiac influence at work must also be given some consideration. 

(64) Thus it has been shown that digitalis diminished the volume 

of oirculating blood. (79 - 127 - 99) This reduction might be 

due to a constriction of the hepatic veins pooling blood in the 

splanchnic area. (27) In heart failure, the blood volume ten:l.s 

to increase from the ve-ry nature of the disorder. The segment 

of the circulation upstream from the failing ohamber will show 

this increase. (53) The relief of failure in itself will thus 

aooount for a large decrease in the volume of circulating blood. 

Now the findings in health and disease will be 

harmonized. Two factors are at work. The first is an increased 

capacity of the heart to do work. This tends to incr~ase oardiao 

output. The second is a decrease in ciroulating blood; this tends 

to decrease cardiao output. 

In the healthy individual. the functional capaoity 

of the heart is not a faotor to be considered as it can easily 

manage large variations in blood returned to it. Thus the extra 

cardiac factors produce a deorease in oardiao output with the 

possible aid of the decrease in the size of the heart. 

It will be remembered that in one group of deoompen

sated patients a constant rise in output existed. Here the in-



crease in functional capacity predominated. In the other group, 

no constant ohange in oardiao output was observed. In the cases 

where a decreased output appeared, the smaller blood volume and 

the smaller oardiao size were the detennining factors. 

Relief of Heart Failure by Digitalis. 

Now that some of the effects of digitalis have been 

presented it is interesting to speculate on just how these ef

fects bring about the marked improvement so frequently observed 

in the failing heart. 

18. 

Improvement depends on two factors. The first is 

an increase in functional capacity of the heart, and seoond a 

decrease in the load on the heart. The heart fails because the 

work to be done surpasses the functional limits of the organ. 

Digitalis alleviates heart failure by attaching both the factors. 

(36) 

The increased functional oapaoity is brought about 

by three modes of action. The first is on the AV node. The 

fibrille.ting heart is slowed. This gives more time for the 

chem.her to fill and for the heart to rest. The result is a 

stronger and more efficiently working machine. (76) The se

cond action less definite is an effect upon the SA node slowing 

the failing heart with taohyoardia. Through this action the 

heart is given a longer rest period. The third action is upon 

the heart muscle. This results first in an increased strength 



of contraotion (47); second in an inoreased meohanioal ef

ficienoy (54) and third in a lessened fatiguability. (98) 

The load of the heart is decreased by decreasing 

the volume of the oiroulating blood. (27) 

The Effeot of Digitalis on the Kidney and Urine. 

The apparent effect of digitalis upon the kidney 

firs·~ called William Withering' s attention to the drug. He con

sidered the diuretic aotion to be the principal factor in im

proving the dropsical patient. That this action is not on the 

kidney is shown by the faot that digitalis does not aid in re

duoing edema of any origin other than cardiac. 

In heart, lung and kidney preparations of dogs, an 

increase in urine has been produced through administration of 

digitalis. (50) However, this does not prove that diuresis in 

man has a similar origin. The fundamental factor in diuresis is 

one of improving the circulation. This produoes a fall in ven

ous pressure with a deorease in oapillary pressure. The blood 

supply to the tissues is improved so that waste products in 

the tissues are removed. By this twofold influence, edema 

fluid is absorbed and oarried to the kidney where it is eli

minated. 

Prior to the diuresis in oardiac patients there is 

19. 

a decrease in the plasma specific gravity. (107) This indioa~es 

that absorption of tissue fluid is fundamental in the diuresis 
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not the reverse. 

Effect on the Electrocardiogram. 

As early as Cohn's work in 1915, it was known that 

digitalis effected the electrocardiogram. Since that time, 

electrocardiographio alterations have become well recognized. 

The importance of recognition of these ohangos may be consider

able as a digitalis effect may simulate findini;s of serious 

coronary disease. The changes are of some importance in deter

mining whether or not a patient has had digitalis recently. 

Over dosage may be recognized first in the cardiac tracing. 

The changes to be found will be listed in some 

detail. 

P Waves. The P wave rnay become lower or diphasio 

(95) or may be unaffected. (65 - 120) 

P-R Interval. There may be no change in the length 

of this segment of the electrocardiogram (106) or it me¥ increase 

anywhere from .Ol - .04 sec. where the drug is given in small 

doses to normal humans. (120 - 114) Changes in the PR interval 

may vary with respirations following the administration of digi

talis. (70) These changes in the undamaged heart are not marked 

and rarely given an interval above .25 sec. However. in the 

diseased heart. gregter effects may follow small doses. Large 

doses may produce varying degrees of block up to complete AV 

disassociation. (28) The lesser degrees of PR prolongation are 
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probably a vagal effeot as atropine will abolish them. However, 

in larger amounts, atropine will no longer prevent PR prolonga

tion and thus the effeot is probably directly upon the AV bundle. 

(90) 

QRS Complex. The height and conformation of the 

QRS complex ma.y rarely be changed under digitalis. (116 - 12 -

38) The changes, however, are the exception and not the rule. 

(65) 

QT Time. This interval is quite regularly decreased. 

(15) It is illustrative of the shortened ventricular systole 

spoken of earlier. 

ST Segment and T Waves. The changes in this portion 

of the cardiograph are most characteristic. They appear quickly 

after administration of digitalis if given in large doses. The 

usual alteration is a depression of the ST segment with a coin

cident lowering or flattening of the T wave. The letter may go 

on to diphasio state or to complete inversion. (65) The T wave 

if negative may become positive. (83) When axis deviation is 

present, the T wave may change so as to become opposite the chief 

deflection of the QRS. (83) Atropine fails to abolish these 

changes so they appear to be a result of direct action upon the 

heart muscle. 

Other alterations will be discussed under toxic ef

fects of digitalis. 

The changes seen may persist from a few days to as 
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long as four weeks. The P wave and PR time changes appear to 

be very transient and last but a few days. (65) However, QT 

time, ST segment and T wave changes may frequently persist as 

long as thirty days, usually twelve to twenty. They reach a 

maximum in from twenty-four to seventy-two hours. (65) 

The percentage of the lethal dose at which the var

ious changes appear has been worked out in oats. T ohangos ap- · 

pear at 24 per oent of the fatal dose; PR changes at 52.5 per 

oent and eotopio beats at 71.6 per cent with oomplete AV block 

occurring at 80 per oent. (90) 
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ADMINISTRATION OF DIGITALIS 

Preparations. 

In the United States, digitalis is used mostly in 

the form of the powdered leaf. The use of other allied prepar

ations is very limited in this country• However in Europe, 

the tincture is quite popular, and the related drug, strophonthus, 

has a large following. The isolated components of digitalis are 

available but are not used a great deal. Infusions and other 

preparations with the exception of the tincture and powdered 

leaf are definitely out of date. 

The disadvantage of the tincture is that uniformity 

of dosage is difficult to obtain. The ordinary dropper does not 

deliver a minim drop; so the drug must be measured out by some 

other method. Minim droppers have been devised to surmount this 

difficulty. There is some indication that the absorption from 

the bowel is more rapid and complete if given in this way than 

when administered as the powdered leaf. (36) 

The use of the powdered leaf has the support of most 

of the leading men in this country. (66 - 121 - 54 - 18 - 68) 

This preparation is given either as a pill or in a capsule. 

Sither method insures uniform dosage. 'rhe drug is rapidly and 

nearly completely absorbed from the bowel. None of the more Clln

centrated preparations have been shown to have any marked advan

tage over it. 
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Of these active principles of digitalis. there are 

many on the market in a well standardized and reliable form. 

However. as has been previously stated, none have any advantage 

over the whole leaf' prepara·tions that will warrant the added ex

pense of their use. The claims that with some of the products 

there is only a slight tendenoy to produce toxic symptoms can be 

discounted. Any preps.ration that is incapable of produoing toxio 

symptoms is incapable of producing a therapeutic effect. (66) 

That the various fractions have a similar qualitative effect is 

now fairly well established. (46) 

The properties of digitalis like products will be 

considered in this thesis only to mention that there are few 

conditions in which any of them prove to be more efficacious 

than does digitalis itself. 

Any product used should be standardized by bio-assay. 

The cat method is the most widely used in this country and yields 

very satisfactory results. (57) Through its application, a 

standard digitalis preparation can be obtained any where in the 

country. 

Dosage. 

Digitalis should -- 11be continued until it either 

acts on the kidneys, stomach, pulse or bowels; let it be stopped 

upon first appearanoe of any of these effects". These were the 

words of William Withering. They are the essenoe of the rules 
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used by most clinicians today. The drug should be used until 

the therapeutic effect is obtained or until toxic manifestaticns 

appear. 

When these simple rules were disobeyed one hundred 

years ago. the drug fell into disrepute; and today when they are 

not followed, poor results are forth coming. 

There are two ends to be achieved in digitalis thera

peutics. The first is to gain the best possible effect with the 

initial dose, and the second is to maintain the patient at this 

optimwn. level when once it has been established. 

The modern era of digitalis administration dates from 

the work of Mackenzie. The doses given before his work became 

established were too small. (75) He gained satisfactory results 

through the use of slightly over the maintenance dose and its 

continuance over a period of four to seven days. 

Dosage since has been placed upon a scientific and 

exacting basis. The amount of drug to be given to gain the full 

therapeutic effect can now be roughly estimated before giving. 

(31) That this full amount can be given over a short time with 

good results is also well established. (31) By this rapid method, 

clinical results will be shown within twelve hours, and electro

cardiographic changes will be detected within two. (82) 

The choice of methods should rest upon the patient. 

In a case where time may be the deciding factor between life and 

death, the most rapid means of digitalization is indicated. For 



the ambulatory patient, the slow method is admirably suited. 

For exaot figures to quote, those of Paul White 

were seleoted as they seem representative of the thought of a 

large group of olinioians. (121) 

26. 

The amount of the drug to be used for a one hundred 

fifty pound man should be 1.5 to 2.1 grams of powdered leaf, the 

variation being determined by the length of time over which the 

drug is to be given. The dose is oaloulated on the basis of 

one oat unit or .1 gram per ten pounds of body weight of the 

patient. In the very urgent oases, .5 grams should be given 

three times a day at eight hour intervals. This aooomplishes 

digitalization in one day. In less urgent oases, .3 grams given 

three tiITes a day for two days may be used. While if the patient 

is in bed and not badly deoompensated, .2 grams three times a day 

for three days may be administered. In the t'll!lbulatory patient, 

.1 gram three times a day for a week is a very satisfactory dose. 

There are as many other sets of figures as there are 

men writing, and there is no point to repeating them. 

The oaloulation of the dose ahead of time should be 

oonsidered as only a rough guide as there is an individual varia

tion in people as to the effeot a given dose will have upon them. 

Experiments in animals indioate as great as 45 per oent variation 

in the amount of drug neoessary to produce death. (6) Consider

able variation in the amount necessary to produoe nausea is us

ually seen. (2) The degree of slowing in fibrillation is a large 
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variable. ( 40) 

The indication to stop the digitalizin1~ and to start 

the me.intenanoe dose should be a satisfactory therapeutic resp:>nse. 

It is not neoessary to reach the level of toxic manifestation 

before oeasing administration. (68) Withering realized this 

fact. Too frequently sinoe that time., men have not appreciated 

it. Calculated doses of Eggleston fall just under this level 

and should be considered the maximum dose for therapeutic response. 

There is actually a wide range of therapeutic effectiveness be

fore toxic symptoms appear., and the clinician should be able to 

place his patient within this limit. (68) It should be remem

bered that oertnin patients are beyond improvement., and pushi~ 

the drug past the point where untoward effeots are observed does 

nothing but add to the burden of the individual. 

The maintenance dose is an extremely important con

sideration. If this detail is not handled properly, the result 

can be a swing from reappearanoe of decompensation up through a 

picture of digitalis poisoning. The amount usually comes close 

to a oat unit or .1 gram of the powdered leaf each day. It 

should be varied to meet the needs of the patient. Some men ob

tain good results giving two to three .1 gram tablets ea.ch day 

for a limited number of days and then allowing a rest period. 

( 40) The patient who uses the drug over e. long time will be

come very adept at judging the amount of the drug he requires. 

The maintenance dose should be such as to matoh the 
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e.mount of the drug destroyed or excreted. By observing the ef

fects of digitalis on the T wave, it has been shown that this 

amounts to about 1.25 oat units a day. (82) Neither the type 

of lesion nor degree of compensation has any effect upon this 

amount. (12) lio',c:ever, the quantity of digitalis in the body 

may be an important factor in governing the quantity destroyed. 

The higher the concentration in the ·body the larger the amount 

destr:,yed. (44) 

Evidently the amount required for a child is consid

erably higher in proportion to the body weight than in the adult. 

This me.y amount to as much as a 50 per cent increase. (71) This 

quantity is frequently enough to give toxic symptoms. (63) 

Avenue of Administration. 

(a) Oral: 

In the great proportion of oases. digitalis oan be 

given by mouth. It is the easiest method of administering the 

drug. The objection to this method as compnred to the other 

avenues is negligible. The cases where the taste of the drug 

makes this route inhibitory should be non-existent through the 

use of the powdered leaf in capsules. 

The drug passes unchanged through the stomach.(92) 

and is absorbed slowly and incompletely in the small intestine. 

(26) Further absorption takes place in the le.rge bowel. Com

plete removal from the bowel requires from two to six hours. (93) 
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There is some evidence that congestion of the viscera may limit 

absorption by mouth or rectum, however, it is generally aooepted 

that digitalis of a high grade will be effectively and evenly 

absorbed even in such a case. (33) 

(b) Reotal: 

The rectal use of the drug should be limited to 

oases whore due to vomiting the drug oan not be taken by mouth. 

The dosage of digitalis by rectum is the same as that for oral 

administration. The tincture may be used in this place (40) if 

well diluted. Active principals, which dissolve readily, are 

frequently recommended in this situation. (18) In oases where 

vomiting prohibits the use of the drug by mouth, this is probably 

the best avenue of administration. 

(o) Parenteral: 

Digitalis given intravenously, subcutaneously or intra

muscularly is the most efficient means. The drug passes directly 

to the heart without passing through other organs which could out 

down the effect through fixing a portion of it. It thus theoreti

cally should require a comparatively small amount to produoe the 

same result that oral administration would require. (18) In 

praotioe, however, this is not carried out. In rapid digitaliza

tion by mouth. an initial dose of .5 grams was recommended, and 

this is the same dose recommended by many for intravenous therapy. 

(121 - 66- 18) The use of smaller doses lacks rational as it is 

a rapid effect that is desired whenever this avenue is chosen. 
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By use of the intravenous route, benefit may be bro~ht 

about in e. matter of minutes. It should only be used in cases 

where time will be the deciding factor between life and dee.th, as 

in the oase of massive pulmonary edema. (36) It is claimed 

strophe.nthus will yield better results than digitalis in this 

emergency. (121 - 18) However, aotive fractions of digitalis 

may be used with excellent results (68) and even the well diluted 

tincture may aocomplish the desired effeot. (40) Only the initial 

dose need by given intravenously as administration by mouth may be 

begun at the same time and will oarry on the initial benefit before 

a second parenteral dose need be given. 

Subcutaneous administration is always painful and 

should yield to the intramuscular route. This method gives rap:id 

results. However, it is painful and should be replaced by the 

intravenous method where rapid results are sought. In oases where 

continued administration of digitalis is required, but the oral 

route can not be employed, then perhaps intramuscular injections 

are indicated. (121) Dosage is the same as for intravenous therapy. 

One of the water soluble active principals is the best product for 

use although the more irritating tincture is a satisfactory sub

stitute. 

Indications. 

"Digitalis is indicated in all oases of heart failure, 

that is, where insufficient functioning of the heart is the cause 
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of the pathological condition." (118) Thus regardless of etiology, 

rate or rhythm the indication is heart failure. (68) 

Mackenzie's work so clearly showed the drug's value 

in auricular fibrillation that this condition has been fixed in 

many clinioians' minds as the criterion for its use. Regular 

rhythms were not considered to show a similar benefit. Thus in 

1926, a well known clinician wrote, "In patients with congestive 

failure and a normal rhythm, it will be necessary to rely on rest 

and sedation alone; digitalis is of little value here." (25) 

In recent years, however, it has been gradually ac-

cepted that a heart with normal rhythm may well be benefited by 

the use of the remedy. There is considerable evidence available 

to show that the patient with fibrillation may be no more improved 

than the one with normal rhythm. (110) Though most men feel that 

the greatest improvement is seen in the fibrillating patient, 

heart failure today stands as the essential indioation for digi-

talis therapy. [ 

(1) Significance of Ci~oulatory Dyne.mies. 

The patient suffering from right heart failure with 

peripheral edema, enlarged liver and asoities was the one that 

Withering treated, and in such a patient marked improvement does 

result. However, the patient in whom the left heart is involved 

who presents dyspnea as a result of pulmonary oongestion, will 

also be markedly relieved. Marked inorease in the vital capacity 

of these patients following digitalization has been impressively 
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shown, (55) 

(2) Significance of Rate and Rhythm. 

Tachycardias 

Frequently in oases of congestive failure, the heart 

beats rapidly until digitalis is given at which time marked slow

ing occurs and deoompensation is relieved. However, it must be 

reiterated that the preponderance of the benefit to be gained 

from the drug is in relieving heart failure. As a result of this 

essential faotor, the symptom tachycardia disappears. Thus giv

ing of digitalis to slow the pulse is an improper indication. 

The only occasion where rapid sinus rhythm exists that the drug 

is called for is in heart failure. 

Fibrillation: 

As far as fibrillation itself is oonoerned, it is not 

an indication for the drug's use. There are oases where transient 

fibrille_tion ooours as a paroxysmal arrhythmia. The action of 

digitalis in suoh a case is merely to continue and prolong the 

attacks. (37) Various infections and toxemias may produce the dis

order, but benefit will not follow administration of the drug as 

long as heart failure is lacking. (68) In faot in these toxic 

states, digitalis may initiate a fibrillation if it was not pre

sent before. (100) 

Flutter. 

Indications for digitalis in flutter are the same as 

those for fibrillation. In oases associated with heart disease. 
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marked improvement may result. Digitalis alone will usually turn 

the arrythmia into a fibrillation following which, if the drug is 

stopped, normal rhythm will frequently ensue. In conjunction with 

quinidine, many flutters will be returned to normal rhythms. (84) 

At times fibrillstion will remain permanently, however. 

Paroxysmal Tachycardias 

Paroxysmel tachycardia of supra.ventricular origin 

may be treated by digitalis. However, most cases are of short 

dure.tion and are amendable to other approaches. Persistent 

paroxysms may be given a trial with the drug and according to 

several investigators, the cessation of the attack will result. 

(4 - 5) 

The treatment of tachycardia of ventricular origin, 

however, may be a dangerous undertaking. Cases of ventricular 

fibrillation have followed such an attempt. (30) 

Extra systoles: 

Extra systoles, such a common result of digitalis, 

have in some oases been eradicated by the drug. (101) This has 

been true of premature beats of whatever origin. The use in this 

disorder, however, should not be e. regular pre.otioe; on the other 

hand, extra systoles should not be considered contraindication to 

digite.lis. 

Hee.rt block: 

In heart block, partial or complete, if failure is 

present, digitalis may be of benefit. The earlier notion that it 
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was a oontraindioation because it increased the block is now dis

oarded. (97) The improvement may be remarkable and the block 

even lessened. (33) In some cases which tend to pass from partial 

to complete block with an insuing Stokes Adams syndrome, digitalis 

must be used warily. It may in some oases lessen the block or in 

others produce the complete block. Either state is better than 

changing be.ck and forth as it is here that the Stokes Adams syn

drome tends to appear. (68) 

Another condition that may be produoed by digitalis 

or again may be improved by it is the bundle branoh block. The 

finding is in no way a contraindication to the drug's administra

tion. 

(3) Use in Acute Infections and Toxic Statis. 

If the rule that heart failure is the indication for 

digitalis is followed, this group of conditions will offer no dif

ficulty. In high fevers, digitalis has less vagal affect than 

normally, and the toxicity may be increased. In lower fevers, 

it produces the same effects as in a normal person. (72) The 

rapid heart in toxemia.a or infections should not be an indication 

for the drug, and only when deoompensation occurs, may it be used. 

(68) Several conditions should be mentioned specifically. 

In diphtheria, an alteration similar to digitalis ef

fect is seen upon the electrocardiogram. It is possible that the 

drug given will merely increase this toxic action. liowever, the 

test is whether decompensation exists. If it does, the drug is 
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indicated; if not, it should be withheld. (68) 

In rheumatism where active oarditis exists, poor re

sponse to the drug oan be expected. (45) It may even be consider

ed a contraindication, unless the deco;npense.tion is severe, as it 

adds to the toxic effect on the myocardium. (97) 

In pneumonia,, the heart may be me.rkedly effected by 

digitalis, (23) and in the past, it has been held to be life sav

ing in many cases and was recommended as a routine measure. (20) 

Figures were even presented to show a decreased death rate follcw

ing its use. (111) 

As early as 1891, warning was sounded against this 

measure, (14) and Maokenzie discouraged it. (74) In 1927 and 

1930,, two studies were published that showed digitalis not only 

failed to lower.mortality statistics, but it showed a definite rise 

in these figures. This increased death rate was seen in all cate

gories of patients including taohyoardia, fibrillation and block. 

Neither age nor sex showed any difference. It is concluded that 

its use should be discouraged,, and the only possible place in the 

future for the drug is limited doses in pictures of decompensation. 

(11 - 128) 

The reason for the failure of digitalis in acute in

fections has several faotors in the background. The fact that 

fever lessens the slowing by digitalis and increases its toxicity 

has been mentioned. The fact that toxic doses are needed to pro

duce slowing is another. The circulatory breakdown in most of 
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these cases is peripheral, and this resembles shook. The failure 

is due to want of blood for the heart to pump. That digitalis de

creases the volume of circulating blood has already been shown. 

With suoh a consideration in mind, the danger of the drug in any 

such situation is evident. 

In hyperthyroidism, digitalis again produced less ef

fect than would be expected. The presence of fibrillation does 

not call for the drug, but as before mentiored, it is decompensa

tion that does. Iodine may prove a much better agent than foxglc:we 

in such cases. The two together can be quite efficacious. (68) 

That toxic effects upon the brain are likely to occur is a possi

bility. (86 - 87) However, failure of the heart in hyperthy

roidism should be considered a definite digitalis indication. 

(4) As a Preoperative .Medicant. 

In time gone by, digitalis was used quite regularly as 

a preoperative medioant by some men. This was an especially com

mon practice in older people. The feeling was that should some 

emergency arise postoperatively the patient would already have 

the drug in the body. The usual cause of postoperative oiroula

tory collapse is in the peripheral oiroulation, and as explained 

in a preoeeding paragraph, digitalis can not aid or may even be 

dilatorious in this situation. Glinioal studies on the matter 

show a higher mortality rate following its administration. (77) 

In any condition where there is heart failure or potential heart 

failure giving of the drug should be considered upon the same 



prinoiples as though the operation was not in the pioture. 

(5) Signifioanoe of Etiology. 

37. 

Given a regular rhythm there is some suggestion that 

the best results from digitalis obtain in arterial solerotios and 

hypertensives. In patients with rheumatio valvular disease, good 

results are usually forth coning. When the mitra.l valve a.lone is 

involved, an excellent response is likely to follow. Perhaps this 

is more apparent than real as many of these patients are fibrilla

tors. (36) Hearts with involvement of the aortio valve are usual

ly less beneficially effaoted. (93) In leutios, this faot is 

espeoia.lly apparent and is likely due to the coincident narrowing 

of the mouths of the coronary arteries. (36) However, in recent 

yea.rs, this has generally been disoarded as a oontraindioation fer 

the drug. (36) The preceding paragraph oonsiders oases where the 

work to be done by the heart is inoreased. Considerable improve

ment is expeoted in most of these conditions. (78) 

In oonditions where the amount of work the heart is 

able to do is deoreased, then digitalis is of no avail. Aotive 

rheumatism, diphtheria and beri-beri fall into this oategory. (68) 

In ooronary artery disease with angina, there has been 

a disoussion previously in this paper, where it was shown that suoh 

cases are rare, and angina is not a oontraindication to the use of 

digitalis. In coronary thrombosis, there is quite a different 

story. Ventricular fibrillation is not an uncommon oomplioation. 

That digitalis may produoe the same oondition is reoognized. (88) 
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Fr6m this it has been assumed that digitalis in ooronHry throm

bosis will further increase the tendenoy. Experiments have shown 

in sona cases no ohange in the heart's response to digitalis fol

lowing artificial occlusion, but in other studies, a decrease in 

the tolerance of the muscle for the drug was de-;nonstrated. ( 43 -

7) Dangers of rupture of the heart are increased by digitaliza

tion. Thus in each case, the matter must be settled whioh plan 

holds the best ohanoe for the patient. If it is obvious that the 

patient will die in decompensation, the drug is indicated; how

ever, thrombosis itself is no indication for its use. 

(6) As a. Prophylaotio Measure; 

Christian has for some years championed the use of 

digitalis in cases of potential heart failure. He feels that if 

digitalis can be used to prevent subsequent attacks of failure 

following one episode, there is no reason to assume that the pro

per administration might not postpone the initial failure. His 

reasoning is based upon the assumption that the hypertrophy is 

an injurious process. "Cardiac hypertrophy instead of being a 

benefioial process is an injurious influence upon oardiac function. 

The heart over enlarged is already on its way to eventual decom

pensation, to retard hyportrophy is to prolong cardiac efficiency." 

Dilitation, the forerunner to hypertrophy. is prevented by digita

lis, for it is well known that digitalis decreases the heart size. 

The cases of older people are better effected than those of younger 

individuals. His oonolusions are on a theroretical basis and time 
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and future clinical experience will determine the value of the 

drug in this connection. (17) 

Toxic Effects of Digitalis. 

Even before the time of tiithering, the symptoms of 

digitalis poisoning had been noted. Although it has been inti

mated that production of toxic symptoms is not necessary nor de

sirable in treatment; nevertheless it is important to know and 

recognize these symptoms for at times their production will oc

cur despite all preoautions. 

Gastro-intestinal Tract. 

The earliest recorded signs of foxglove intoxioation 

were those referable to the gastro-intestinal tract. That the 

action of the drug is not a local one is demonstrated by the fact 

that nausea and vomiting may ooour after the tract has been re

moved. (32) The action seems to be a reflex stimulation of the 

vagus centers through a direct action upon the heart. (59) 

The effect is manifested in anorexia, nausea, vomit

ing and diarrhea. There is usually a latent period between giving 

of the drug and the first symptom, anorexia. The smaller the dose 

the longer this period. (91) This may be the only symptom. 

However, nausea and vomiting may follow. The amount of the drug 

to produce these symptoms is varied, (19) but in a person during 

a given episode, the amount of nausea and vomiting depends upon 

the amount given. The symptoms may be persistent over several 
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days, may appear but onoe or may oome in waves. 

Diarrhea more rarely seen may be explained on the 

basis of inoreased motility of the intestine and deoreased empty

ing time of the stomach. (115) 

Heart and Ciroulation. 

Numerous of the effects referable to the oardia have 

been mentioned under EKG changes. The small increase in the PR 

interval and ohanges in the T waves and ST segments usually occur 

before the toxic symptoms. Extra systoles may be a m.anifeetaticn 

of digitalis poisoning. (122) This may take the form of ooupled 

beats. (68) The number may be numerous enough to produce in

creased pulse rate in spite of the aocom.panied slowing. Various 

grades of block may be produoed (122). and oomplete block has been 

recorded as the only toxic manifestation. (29) Ventricular par

oxysmal taohycardia has been recorded as a result of the drug, 

(61) and transient (102) to permanent ventricular fibrillation 

(88) has been seen as an effect of poisoning. Auricular fibrilla

tion may be produced (113) or onoe present. prolonged. (37) 

Pulses alternans indicates a severe degree of digitalis poisoning. 

(125) SA block and auricular standstill are rarely demonstrated 

due to this drug. (92) 

Other Manifestations. 

Nervous symptoms are sometimes seen in digitalis poison

ing. They may be the only manifestations. Symptoms sometimes pro

duoed are head ache. depression excitement. impairment of memory 



deep confusion, delirium and convlusions. The occurrence is 

most common in elderly people and may be partially due to de

hydration. (104) 

41. 

Disturbance of vision may be in the form of blurring, 

flashes of light, transient blindness or green vision. (105) 

Eosinophilia has been observed and is believed a vago 

tonic effect. (94 - 103) 
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CASE REPORT 

The literature lends numerous reports of digitalis 

produced heart blocko (22 - 33 - 122 - 73) Slight prolongation 

of the PR interval is a very common oocurrenoe, but lengthening 

past .3 of a seoond up to complete block is an indication of well 

advanced digitalis poisoning. Blook is usually accompanied by 

other severe symptoms, but several cases have been reported in 

apparently normal people where block was the only finding of the 

intoxication. (29) 

The short case summary is of a patient suspected of 

having had a heart ailmento Digitalization was carried to a degree 

of complete block in which state she entered the hospital. The 

series of tracings illustrate her recovery. The patient left the 

hospital apparently completely nonnal with no cardiac findings. 

Her only treatment was rest and abstinanoe from digitalis. 

Historya Patientl a 22 year old single female, entered the Univer

sity Hospital for the first time 4-8-37 complaining of palpitation, 

anorexia and loss of weight. The patient had an attack of rheumatic 

fever at the age of 12 in 1929. Early in 1938, she was in bed with 

scarlet fever which was followed by no demonstrable complications. 

In September of 1938, the patient had an attack of palpitation and 

marked weakness. Following a tonsillectomy, she returned to her 

usual household duties. In December, the same symptoms recurred. 
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These have persisted to admission. For six weeks prior to admission, 

since late in February, she has been in bed. In the le.st half year, 

patient has lost 20 to 30 pounds. Occasional spells of vomiting 

have occurred since February. DigitHlis has been administered off 

and on since early in February. 

Physioe.l Examinations Negative except for systolic murmur heard e:t 

apex. Pulse 50 regular - marked venous pulse.tions seen in neck. 

Diagnosiss Rheumatic oarditis. 

Immediate Treatments Rest - removal from digitalis. 

Course in Hospitals 

4-9-39 Heart now irregular. 

4-10-39 EKG shows digitalis block. 

4-11-39 to 5-3-39 Gradual lifting block with dis

appearance of anorexia, weakness and palpitation. Patient gaining 

weight. 

Dismissed with negative cardiac findings and normal 

EKG. 

Dismissal Diagnosis: Digitalis poisoning. 

The BKG tracing taken 4-10-39 (Fig. I) show runs of 

complete block where the auricles and ventricles are beating inde

pendently. However, in places, the ventricle does respond to im

pulses from the auricle as shown by irregular spacing of ventricular 
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beats. There is marked depression of the ST segments and flatten

ing of T waves. 

4-12-39 (Fig. II) The block is no longer complete. 

Eaoh auricular beat is followed by a ventricular beat. The PR 

interval .34 - .38 seconds is extremely prolonged. The ST seg

ments are taking off nearer the base line. 

4-14-39. 4-18-39, 4-26-39 (Fig. II~ All these 

records show normal PR time with gradual elevation of ST take off 

and increased amplitude of T waves. 

5-3-39 (Fig.II) The final is a normal tracing with 

T I. II and IV entirely positive and with the ST segments all 

iso-eleotrio. 
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