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PULSE CURVES AND VENOUS PULSE IN HEALTHY 
PEOPLE. 

By LIEUTENANT-COLONEL H. E. DEANE. 
Royal Army Medical Oorps (H.). 

(Continued from p. 514). 

I DEFER recording observations regarding the effect on the pulse 
of holding the breath, aud of straining, as it is necessary to show 
considerable lengths of tracings, which cannot be done here. 

During my observations on a non-commissioned officer of the 
Gymnastic Class at Aldershot, who frequently exhibited a pulsus 
paradoxus and whose tracing has been already given, I found he 
had a venous pulse in the right jugular vein. I then tried his 
comrades in the same squad, and found they had it too, and on 
continuing the observations I found it an exceptional thing not 
to get one. I then extended my observations further afield, and 
in this paper I give illustrations of the results. 

References to a venous pulse in the normal individual in text
books on physiology are either absent or very meagre, and also in 
text-books on clinical medicine, and in none of them is any explana
tion or analysis of the pulse curve given. A full analysis of the 
venous pulse and its variations is given by Dr. J ames Mackenzie 
in his" Study of the Pulse," and by his kind permission I reproduce 
the diagram of a cardiac cycle from the book and his description 
thereof, in order to make the explanation of the venous-pulse curve 
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·560 Original Observations on Respiratory-Pulse Ourves 

clear. I may say that all the tracings were taken from the right 
internal jugular, by means of Mackenzie's tambour attachment to 
a Dudgeon's sphygmograph. 
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D, Presphygmic interval during which there is a forward movement of apex of heart 
while ventricle begins to contract. The pressure in the ventricle rapidly rising, the 
mitral valves close as soon as pressure in the ventricle exceeds tbat in the auricle. 
As soon as pressure in the ventricle exceeds that in the aorta, the semilunar valves 
open; this occurs at end of period (D). 

E, Period of ventricular outflow. 
F, Period of relaxation of ventricular muscle; a post sphygmic interval-the ventri

cular pressure is rapidly falling, and when below that in the auricles, the auriculo
ventricular valves open. 

There are two rises in the auricular-pressure curve-a large one and a small one, 
with two falls. The first rise in pressure immediately precedes the rise in ventricular 
pressure due to systole of the auricle. When the auricle ceases to contract a fall (x) 
occurs, due to diastole of the auricle. The mitral valves are closed, and the blood 
pouring into the auricle from the veins, the pressure gradually rises, producing the 
second small wave in the curve. This wave is terminated by the opening of the 
auriculo-ventricular valves at the beginning of ventricular diastole-auricular pressure 
rises during the postsphygmic interval (F). When the pressure in the ventricles 
becomes lower than that in the auricles, the valves open, the blood passes through, 
auricular pressure is reduced, causing the second fall (Y). Then the pressure slowly 
rises in both auricles and ventricles till it is suddenly increased by the next auricular 
systole. 
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H. E. Deane 561 

Now take the following tracing of a venous pulse from one of 
my cases in a healthy man :-

x y 

There is a large wave (A) preceding the period (E), which corres
ponds with the large wave in the diagram; then comes a fall (x), 
due to the auricular diastole, which fall is interrupted by another 
rise (c), due to the carotid pulse, after which the fall continues, and 
is followed by a gradual rise (v), corresponding with small curve in 
diagram, continuing after (E) till auriculo-ventricular valves open, 
when a fall (Y) occurs, interrupted b,y the next auricular systolic 
wave (A). 

The wave (v) is due to increased pressure in the auricle, owing 
to blood flowing in froin the veins; and this curve becomes modified 
in cases of tricuspid incompetence, appearing earlier in the cardiac 
cycle the greater the incompetence; for this reason Mackenzie 
calls it the ventricular wave, thus dividing a venous pulse into 
two types-auricular and ventricular. The latter being a morbid 
condition, and these present observations dealing only with normal 
pulses and hearts in which the valves are sound, no further refer
ence will be made to it now, nor to the morbid states in which the 
auricular type of venous pulse occurs, and which are dealt with 
by Mackenzie. 

It has been supposed that the presence of a venous pulse in 
a healthy man is indicative of a weakness of the circulation, which 
would not stand a stress of exertion; and that the heart would 
not respond so kindly to varying conditions as in the case of non
existence of venous pulse. 

I think more extended observations on different classes of 
healthy people will not bear out that opinion. I have had a diffi
culty since commencing these observations in finding anyone with
out -it, and, moreover, in a well-marked form; that is, supposing 
the amplitude of the venous-pulse curves present any criterion, 
which is a point requiring further investigation. To illustrate 
this point I give two tracings' (Tracings 25 and 26), showing a 
marked difference in the amplitude of the venous curves; Tracing 
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562 Original Observations on Respiratory-Pulse Ourves 

TRACING No. 25. 

TRACING No. 26. 

TRACING No. 27. 

J 
TRACING No. 28. 

TRACING No. 29. 

TRACING No. 30. 
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H. E. Deane 563 

TRACING No. 31. 

TRACING No. 32. 

TRACING No. 33. 

TRACING No. 34. 

TRACING No 35. 

TRACING No. 36. 
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564 Original Observations on Respiratory-Pulse Ourves 

25 is of an officer, a powerful man, a Superintendent of Gymnasia, 
winner of the middle-weight boxing championship of the Army, 
and who plays" forward" in the London Scottish football team. 
I mention these facts, and similar ones in connection with other 
examples, to show that the presence of a venous pulse does not 
mean that the cardiac response is feeble, or that the subjects thereof 
are liable to breathlessness on exertion. On the contrary, it will 
be evident that the men whose tracings of venous pulse I give in 
this paper are good-winded and capable of hard and prolonged 
exertion without any distress. Tracing 26 is of a powerful bom
bardier who was going through the Gymnastic Instructors' Course 
at Aldershot. 

TRACING No. 37. 

TRACING No. 38. 

TRACING No. 39. 

I will give examples of the tracings that I have obtained from 
various people. 

Tracing 27 is of Lieutenant and Master-at-Arms J. Betts, Army 
Gymnastic Staff, winner of thirty-three medals at military tourna
ments. 

Tracing 28 is of Tom Burrows, champion club swinger of the' 
world, and was taken at Edinburgh tbe day following his swinging 
clubs twelve hours a day for six consecutive days. 
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H. E. Deane 565 

Tracing 29 is of Company-Sergeant-Major Dent, Army Gym
nastic Staff, who, in addition to his gymnastic work, is boxing 
instructor to the 21st Lancers. 

Tracings 30, 31, 32, are of non-commissioned officers who were 
in the Gymnastic Instructors' Class. The man from whom Tracing 
30 was taken had previousiy served twelve years in a band, and it 
would be so easy to conclude that the fact of his playing wind 
instruments accounted for his venous pulse; but the other men 
had not so served. 

TRACING No. 40. 

TRACING No. 41. 

TRACING No. 42. 

Tracing 33 is of a recruit of three months' service. 
Tracing 34 is of a medical student. 
Tracing 35 is of Lieutenant Langkilte, a retired officer of the 

Danish Army, attached temporarily to the Aldershot Gymnasium 
as Instructor of Gymnastics. 

Tracings 36,37, are of two lady gymnasts trained on the Swedish 
system. These last three tracings show that the venous pulse has 
nothing to do with any particular kind of physical training. 

Tracings 38, 39, are of two ladies who have had no physical 
training at all. 

By kind permission of Sir Alfred Keogh, K.C.B., Director-General, 
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Army Medical Service, I went to N etley to make some observa
tions on men invalided for "disordered action of the heart." All 
the men I saw at different visits had the auricular type of venous 
pulse, but I can only give a few examples. 

Tracings 40, 41, 42, are such. 
In order to further illustrate that the venous pulse, in itself, has 

no essential connection with the cardiac condition of these men, I· 

TRACING No. 43. 

TRACING No. 44. 

TRACING No. 45. 

TRACING No. 46. 

made observations on a medical officer doing duty in the Medical 
Division of the Hospital, on the Ward-master, and on patients in 
the Surgical Division, and they all had a venous pulse. Tracing 43 
is of the medical officer mentioned. Also, by kind permission of the 
Director-General, I made observations on recruits for enlistment at 
St. George's Barracks, and it was exceptional to find one without 
a venops pulse. Tracings 44, 45, 46, are examples, the men being 
respectively a clerk, printer, and a motor driver. 
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H. E. Deane 567 

I do not propose in this paper to refer to any changes· in the 
venous-pulse curves, due to respiratory changes, in cases of dis
ordered action of the heart, but to changes occurring in normal 
hearts during deep respiration. During a deep inspiration the ampli
tude of the venous curve becomes increased, at times greatly so. 

Tracings 47, 48, 49, 50, are illustrations. Tracing 48 shows the 
inspiratory curve, and 49 the expiratory curve of the same man. 

TRADING No. 47. 

TRAOING No. 48. 

TRAOING No. 49. 

TRACING No. 50. 

The significance of these changes is not clear and they require 
further study, and I defer consideration of them to a future occa
sion. The importance of ascertaining what happens in the healthy 
individual cannot be over-estimated. Conditions which are noticed 
first in an unhealthy man are liable and, indeed, almost certain to 
lead to faulty conclusions. 

We hear a good deal nowadays about the respiratory treatment 
of chest diseases, when the effects of deep respiration require further 
study first on healthy people under natural conditions of work and 
play. 
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