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THE EFFECT OF POSTURE ON THE CIRCULATIC)N. 

The effect cf Posture on the Circulation,has 

engaged the attention of many writers, and it is no 

surprising that the results should vary in so many 

instances, when we consider the changes and varia- 

tions the pulse may undergo from moment to moment. 

The weight of evidence seems tc point to an 

average increased rate cf about 15 beats per minute 

in changing from the recumbent to the erect posture; 

but it is all important that the age cf the patient 

should be taken into consideration, as that materi- 

ally affects the results. 

Guy (1) examined 100 cases whcs e average age 

was 27 . 24 and found a difference in pulsa, rate. 

of 12 . 28 between the recumbent and erect 

postures . Stephens (2) finds that the average 

blood pressure incre&.ses in the standing, sitting 

and supine positions respectively, while the pulse 

rate decreases in the same order. The avéra: age 

of his patients was 24 years. 

Posture most markedly affects the pulse round 

about the ages of from 17 - SO and if Guy's patients 

had been restricted to children under 16 or to 

patients over 50 he would probably have fcund a 

smaller variation, and under similar conditions 

Stephens mighthave corne to other conclusions. 

While some authorities maintain that the 

Systolic Pressure augments in changing from sitting 
t 
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POSTURE. 

to standing, ethers maintain that tige reverse is the 

case: but I have no doubt that both are correct 

and that the only difference is a difference in the 

average age experimented with. 

The subject is referred to more or less fully 

in the writings cf Graves, McKenzie, Janeway, Gold - 

water, Hucliard, Leonard Hill, Hirschfelder, Broad- 

bent, Edgecombe, Oliver, Guy, Stephens, Knox, Barber 

Cabot & Bruce, Keyt, Nichclson, Allbutt, Gibson, 

Gubb, and in these writings innumerable references 

are made to the work of other observers who have 

studied the subject. 

In my observations I have made use cf Dudgeon's; 

Sphygmograph and Oliver's Sphygmcmeter and in the 

interpretation of the tracings I have accepted the 

general view that. 

f 
fig 1 a. represents high tension and 1 b. low 

tension. 

It has been stated that an observer can sc 

manipulate his Sphygmograph that he can arrange any 

form cf tracing to prove his contention: but I have 

always endeavoured to let the Sphygmograph demonstrate 

for itself without any assistance. Besides, the 

great proportion cf the tracings were taken by the 



POSTURE. 

Sphygmograph attached to the McKenzie Polygraph, so 

that successive observations were made without a 

change of paper cr of pressure and in any case I had 

taken a tre'9:endcus number of the tracins before I 

knew what I wanted to prove. 

We shall now examine the Pulse variations found 

in the sitting erect and recumbent postures,and in 

the order named the observations were generally 

carried out. 

As a general rule I have found a considerable 

reduction in Systolic Pressure and Pulse rate in 

changing from the erect to the Recumbent posture, and 

this tallies with the opinions of most observers. 

In some cases the systolic Pressure is as high, 

or higher in the recumbent than in the erect posture 

and in these cases the pulse is reduced very slight- 

ly, or may even increase in rate in assuming the 

recumbent posture. 

Huchard (3) and other French writers look upon 

"stability" of the pulse as a sign of Hypertension 

and in such cases expect that the pulse rate shall 

not decrease in rate or shall even increase in assum- 

ing the recumbent position. But though this is 

often one of the signs of Hypertension it is not 

strictly fair to deduce from this, as Huchard does, 

the rule that patients whose pulse rate suffers little 

change on change of posture, are suffering from 

Hypertension. 
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POSTURE 

T,`any cases with quite low tension show very 

little postural variation, and the reason is that 

their Systolic Pressure is as himh or higher sittin 

as standing. 

Though the Systolic Pressure usually falls on 

lying down, yet in some cases, especially in the 

very debilitated the Systolic Pressure risas and th 

pulse rate falls on assuming the recumbent posture. 

The pulse then 'becomes fuller and strcngel2 and 

Gtaves (4) believed that t he pulse was stronger in 

the horizontal than in the erect position. 

In considering the effects sitting and standing 

have on the pulse, I have usually found that when 
1 

the Systolic Pressure falls on standing, the pulse 

rate rises: but that 'when the Systolic Pressure re- 

mains the same or increases on standing,ti le pulse 

rate suffers slight change, This is not absolute, 

but is in accordance with Marey's (5) views that 

the pulse rate is slowed by raising the arterial 

pressure and hastened by lowering it. The following 

Sp1iygmog 'rams exemplify stability cf the circulation 

and show very slight change in any posture : - 

2 
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POSTURE. 

In what follows S.P.P. will be understood to 

refer to Systolic Pulse Pressure: D.P.P.to 

Diastolic Pulse Pressure, and P. to the Pulse. 

Fig.2 male Age 60. 

Pulse sitting 90 P. standing 92 (P.lying 85 
S.P.P 150 S.P.P 145 (5.P.P 150 
D.P.P 80 D.P.P 90 (D.P.P 70 

& en another date 

(P.sittin.g 84 
( S P.P 140 
( D.P.P 75 

P. standing 83 
S.P.P 140 
D.P.? 80 

Fig.3 male age 85. 

t P. sitting 86 
S.P.P 180 
DPP 60 

3/47 4,,,J,4,zt(1 

P. standing 86 
S P P 180 
D P P 60 

rP.lying 80 
S P P 180 
DPP 75 

Fig.4. male age 61. convalescing and still 
in bed after an attack of Subacute Rheumatism 
lasting 3 weeks. Though he shows no variatiot 
between sitting lying he showed considerable 
postural variation after getting up. See fig - -- 67 

Pulse lying 67 rulse sitting 68 
S.P.P 120 P.P 120 
D.P.P 70 (D P P 70 



(6) 

Fig.5 Fe -r}ale age 75 : very debilitated and 
in bed when these observations were made. 

P. sitting 108 
S P P 140 
DPP 80 

P. standing 110 
S P P 130 
DPP 80 

She shows very little change of rate in all 
postures and yet I don't think a patient of her 
age with a Systolic Pressure of 140 is suffering 
from 'Hypertension.' I_n her case as in many 
debilitated old patients I have noted a reduction 
in S P P on standing without the usual and cor- 
responding increase in pulse rate. 

Fig.6 Male age 72. Hypertrophy of Heart: 
Aortic Systolic Murmur : arterio- sclerosis: 
Apex of Heart 4i inches from mid line. 

P sitting 48 P standing 48 P lying 48 
SPP 145 SPP 145 SPP 150 
DPP 65 DPP 65 DPP 55 

& on another occasion 
P 52 sitting: 52 s tardin7 52 lying. 

a=ig. 7 P sitting 76 P standing 76 
S P P 200 S P P 200 

& on another occasion 
Sitting 75 : Standing 77 : lying :83 :75 :77. 
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POST JP.F 

Pig. 7 contd. 

In her case the S P P of 200 indücec several 
small punctate Haemorrhages on the -arm and I 

determined in future never to force t1 +e press- 
ure beyond 200: for if a pressure of 20.0 is 
able tc induce small Haemorrhages, a pressure 
of 250 and over might induce a more sericus 
Haemorrhage where the Blood vessels are very 
brittle. 

Fig.8 male age 65: arteriosclerosis. 

P sitting 92 P standing 89 P lying 87 
S P P 190 9 P P 190 S P P 185 
DPP 105 D P P 110 DPP 105 

29/57,2 
?oetAsgko zabfi 

' _-- -- -- - --- 1 

Ú s -n 
9 
e r2 . 

M 

Pik 9. Female age 75 : 

Systolic murmur. 
Chronic Bronchitis : aortic 

P sitting 90 P standing 90 P lying 93 
S P P 200 -}- S P P 200-1- S P P 200+ 
.7PP 100 D P P 110 DPP 110. 

Pig. 10 Male a;e: 68 : aortic Systolic murmur: 

Heart failure: apex 4i inches from mid 

line and oedema cf legs. 

P sitting 84 P standing 84 
S P P 210 S P P 210 
DPP 130 D P P 165 

pS 
' lying 
P P 

(DPP 

82 
205 

115 
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POSTURE 

F 13 Female age 83 has been in bed for a year. 

P lying 96 P sitting 112 
S P P 170 S P P 170 

D P P 105 D P P 105 

Though the S P P is the same in both positions, 
yet the systole on sitting, as shown by the Sphygmo- 
gram is more sudden and less sustained. After sit - 
ting up for some time the tone of the arterial 
pressure improves as shown above. 

J 

Fig. 14 Male age 29 just convalescing from Lobar 
Pneumonia, but still in bed. Note the fre- 
quent "intermissions" on lying. On sitting 
up in bed the tension of the pulse is reduced 
and the rate is much faster. 

Nine days later and after getting up 
P 82 sitting 102 standing, and 9 days later 
still P 90 sitting: 96 standing. 

Here follow some statistics of rate & 
pressure of the pulse in the various postures. 

(i) Where there is less than 10 beats per minute 
difference between the recumbent and erect 
postures. 

Pulse Rate. Pulse Pressures. 

,J,x, ;,2,1 
80 

Sitting 1 otianding .Lying i 

SPP1-60 
DPP115 

80 M 80 751 SPP160 
DPP120 

SPP160 
DPP130 

65 M 72 74 70 S P P 165 S P P 170 S P P 160 
66 M 76 80 72 S P P 110 

DPP 85 
S P P 115 
DPP 75 

S P P 110 
DPP 85 

60 M 90 92 85 S P P 150 
DPP 80 

S P P 145 
DPP 90 

SPP150 
DPP 70 

72 M 48 48 48 S P P145 
DPP 65 

S P P145 
DPP 65 

S P P150 
DPP 65 

65 M 86 86 82 SPIT-135 
DPP 80 

SPP150 
DPP 95 

SPP155 
DPP95 

85 M 86 86 80 S P P 180 S P P 180 S P P 190 
61 M 68 67 S P P 120 

IZP_P 70 
-S P P 120 
DPP 70 

75 F 90 90 93 SPP200+SPP200---SPP200-- 
DPP100 DPP110 DPP110 
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POSTURE 

Fig. 13 Female age 83 has been in bed for a year. 

P lying 96 P sitting 112 
S P P 170 S P P 170 
DPP 105 D P P 105 

Though the S P P is the same in both positions, 
yet the systole on sitting, as shown by the Sphygmo- 
gram is more sudden and less sustained. After sit- 
ting up for some time the tone of the arterial 
pressure improves as shown above. 

,_---- - 

/0/6//7 ír-r,o 19f.F.,t. 

!j&._1 Male age 29 just convalescing from Lobar 
Pneumonia, but still in bed. Note the fre- 
quent "intermissions" on lying. On sitting 
up in bed the tension of the pulse is reduced 
and the rate is much faster. 

Nine days later and after getting up 
P 82 sitting 102 standing, and 9 days later 
still P 90 sitting: 96 standing. 

(1 

Here follow some statistics of rate & 
pressure of the pulse in the various postures. 

Where there is less than 10 beats per minute 
difference between the recumbent and erect 
postures. 

Pulse Rate. Pulse Pressures. 
r 

4e4e, S,t6, 
~80 

f aititiing otianaing 1.ying 
80 M 80 

74 

75 

70 

S P P 160 
DPP120 
S P P 165 

S P P 160 
DPP13p 
SPP170 

S P P 160 
DPP115 
S P P 160 65 M 72 

66 M 76 80 72 S P P 110 
DPP 85 

S P P 115 
DPP 75 

S P P 110 
DPP 85 

60 M 90 92 85 SPP150 
DPP 80 

9PP145 
DPP 90 

SPP150 
DPP 70 

72 M 48 48 48 S P P 145 
DPP 65 

1DPP 
S P P 145 

65 
S P P 150 
DPP 65 

65 M 86 86 82 SPP135 
DPP 80_DPP 
S P P 180 

5PP150 
95 

S P P 180 

SPP155 
DPP95 

S P P 190 85 M 86 86 80 
61 M 68 67 SPP120 

DPP 70 
SPP120 
DPP 70 

75 F 90 90 93 S P P 200+ 
DPP100 

S P P 2001-S 
DPP110 

P P 200+- 
DPP110 



Statistics contd. 

PULSE RATE. 

(io ) 

POSTURE 

-1S itt ing 

65 

4,0 

M 92 89 

Ó 

87 S P P 190 
D P P 105 

62 M 66 62 S P P 150 
DPP100 

69 P 75 77 7 7 SPP180 
75 F 110 108 S P P 140 1108 

DPP 80 $ M 84 Ì 84 82 S P P 210 
D P P 130 

38 M 86 81 SPP155 
DPP 95 

PULSE PRESSURES. 

Standing Lying 

S P P 190 
D PP 110 

S P P 185 
D PP 105 
S P P 140 
D PP 95 

S P P 180 
S P P 130 
D PP 80 
S P P 210 
D PP 135 
S PP160 
D PP 95 

S P P 205 
D PP 115 
SPP 160 
D PP 90 

Note the maintenance cf a high Systolic Press- 
ure in all postures. 

al Cases where there is a difference of 10 or 
more beats between the recumbent & erect 
postures; and where the difference is very 
marked it will usually be fcund that the S P PCS) 
falls on standing. 

PZ1Lß11 ,RATE PULSE PRESSURES. 

Age Se 

--- - -- 

Sitting Standing Lying 

56 M 88 106 82 S P P 135 
DPP 80 

S P P 130 
DPP 90 

S P P 120 
DPP 75 

80 M 86 96 84 S P P 170 
D - - 110 

S P P 160 
D - - 125 

S P P 160 
D - - 100 

64 M 94 100 90 S - - 130 
D - - 105 

S - - 115 
D - - 95 

S - - 120 
D - - 100 

30 M 92 100 86 S - - 180 
D - - 60 

S - - 200 
D - - 85 

S - - 170 
D - - 65 

45 M 73 78 68 S - - 150 
D - - 70 

S - - 150 
D 75 

S - - 130 
D - - 65 

71 M 86 98 82 S - - 145 S - - 155 
D - - 90 D - - 100 

8 - - 145 
D - - 80 

75 M 82 90 78 S - - 160 
D - - 95 

S - - 170 
D - - 105 

8 - - 145 
D - - 85 
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Statistics contd. 

PULSE RATE. PULST P SStTRES . 

AEe Sex- ve oI Sitting. 
, Standing. Lying. 

52 M 78 78 66 Spp115 
D - - 65 

Spp120 
D - - 70 

SPP110 
D - - 50 

64 M 88 80 S - - 135 
D - - 80 

S - - 105 
D -- 65 

S - - 140 
D - - 90 

S - - 135 
D - - 105 

S - - 125 
D - - 90 

38 M 109 117 94 

55 M 82 72 S - - 155 
D - -105 

S - - 150 
,D - - 90 

) The next three patients were very debilitated 

Age 

and the S P.P rises on lying 
is also greatly reduced. 

Sexl Sitting 

and the 

Standing 

pulse rate 

Lying 
l8 It 76 87 67 S P P 105 

DPP 75 
8 P P 100 
DPP 85 

S P P 110 
DPP 75 

46 M 111 114 100 S - - 120 
D -- 95 

S - - 120 
D- -100 

S - - 135 
D -- 95 

76 M 82 92 78 S - - 125 
D -- 80 

S - - 115 
D -- 90 

S - - 140 
D - -105 

The difference found in the Pulse in 

changing from Sitting to Standing. 

We will first deal with Pulses that show no 
change or not more that 5 beats per minute in chan- 
ging from sitting to standing. The noticeable fact 
in such cases is that they usually have either the 
same Systolic Pressure in both positions, or a rise 
of pressure on standing, and the S hygmograms illus- 
trate this: Although Stephens (2) does not com- 
msnt on the fact, it will be found that in his 
results those patients who show little postural 
change have usually a rise in Systolic pressure on 
standing. 
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POSTURE 

Fig. 15. Female age 50. Anaemia. 

P Sitting 84 
S PP 125 
D PP 70 

P Standing 84 
S P P 130 DPP 70 

Fig. 16. Male age 69 

P Sitting 77 P Standing 78 
S P P 145 S P P 145 
DPP 80 S P P 90 

Fig. 17 Male age 55 

P Sitting 68 P Standing 70 
S P P 140 S P P 150 
D PP 90 DPP 100 

Fig. 17. b. was taken immediately after recovering 
from an attack of Bronchitis and shows a great 
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19 
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POSTURE 

Fig. 17. b. contd. 

postural variation and fall of pressure on standing 
than does Fig.17.a which was taken about 14 days 
later. 

Fig. 18. 
Female age 69 Bronchitis. 

P Sitting 77 P Standing 78 
SPP 140 S P P 140 
DPP 85 DPP 85 

And again 3 months later there is little change 
in rate or in pressure 72 Sitting 72 Standing 
(fig. 18 b.) 

_ 

4/J://2 .Sf.. S `Ì-a.,.ol,!` 

Fi . 19. Male age 79. Patient has just recovered 
o an attack of Heart failure. 114tral Systo- 

lic murmur: Apex 4 inches from middle line. 

P Sitting 65 
S P P 150 
DPP 75 

(P Standing 70 
$PP 150 
DPP 75 



20 

21 

(14) 

POSTURE 

.ate. #4 -Q-e. 3 r 61 

I 20 Male age 38 l Fig. stagy 1) 

P Sitting 82 P Standing 86 
SPP 130 SPP 140 
DPP 100 DPP 100 

Fig. 21. Male age 36. 

P Sitting 76 P Standing 77 
SP 145 S P P 145 
DAP 100 DPP 95 

In the above cases 15 - 21 the Systolic 
Pressure was under 160. In all it will be noted 
how little change there is in rate or in pressure on 
standing. They show well marked "Stability" of the 
pulse and yet are not cases of Hypertension. 

F 22. Female age 51. 

P Sitting 74 P Standing 78 
SPP 160 S P P 170 
DPP 80 DPP 80 
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POSTURE 

Fig. 23 Female alga 62. 

rP.Sitting 76 
S P P 170 
D P P 110 

P.Standing 77 
S P P 180 
D P P 110 

Fitt. 24. Male age 75 
.. Mitral Systolic Murmur, and dilated & 

Hypertrophied Heart 

rP.Sitting 81 
S P P 190 
DPP 120 

P.Standing 81 
S P P 190 
D P P 130. 

a4,4444, ? 4: 5 -41 
n._25. Male age 75. Arteriosclerosis. 

rP.Sitting 64 P.Standing66 
P P 180 S P P 180 

D P P 100 D P P 110 
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30 

31 

32 
(a 

(17) 

POSTURE 

Fig. 28. Male age 68. aortic systolic murmur & 
hypertrophied Heart. 

rP.Sitting 66 
S P P 220 
D P P 130 

rP.Stand 66 
S P P 210 
D P P 130 

In all the above cases 22 - 28 the Systolic 
Pressure was 160 & over and they all show great 
stability of the circulation. 

The following series of pulse tracings demon- 
strate the absence of marked pulse change of any 
kind whatever. 

29. Male age 43. Aortic Incompetence. The 
tracing would not suggest this : but the 
pulse is not splashing and the second sound 
is heard at the 2nd.Right Costal Cartilage 
and it is only at the bottom of the sternum 
that the diastolic aortic murmur can be heard. 
He had Rheumatic fever when he was 13. 

17/ ?Ctgrk, ,6-1 341i.! .2 9/1/0 04c1,27 T 
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33 

34 

35 
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POSTURE 

Fig. 30 Female age 84 : Cardiac asthenia 

Fig. 31 Female age 55 : Debility 

Fis. 32 Male age 69 : Arterio Sclerosis. Both 

tracings show a very well sustained pressure. 

Fig. 33 Male age 47 : An alcoholic and has occa- 

sional cardiac attacks. 

Fig. 34 Male age 47. 

The following have a moderate rise of rate of 

about 6 - 8 beats. 
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POSTURE 

Fig. 39 ',Tale age 17. 

P. sitting 106 P- stand 106 
S P P 135 S P P 140 
DPP 75 DPP 80 

Fig. 40 Female age 75 very debilitated. 

P. sitting 108 
S P P 140 
D PP 80 

P. stand 110 
S PP 130 
D PP 80 

d3.1 /9 / 73t...--->p,2_ 
//L 

i /zsP 125' _- . _ ` - -- 
Fig. 41. Yale age 33. Pulmcnary Tuberculosis. 

P sitting 115 
S P P 110 
D PP 75 

P. stand 120 
S PP 110 
D PP 80 

& also Sitting 125 : Stand 125. 
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POSTURE 

Fig. 42 . Yale age 78 : Cardiac Debility. 

P.sitting 96 P.stand 96 
S P P 110 S P P 115 
DPP 75 DPP 75. 

Fig. 43. Female age 59. Advanced Cardinoma of 
Kidney. 

P.sitting 100 
SPP 120 
DPP 75 

rp.atand 101 
SPP 120 

(DPP 80. 

Fig. 44. Female age 62 : Cardiac dilatation & oedema 
of legs. 

Fig. 45. Female age 63. Debility. 



47 

48 

49 

50 

(22) 

POSTURF. 

Fig. 46. Male age 71. 

He walked hard in to the Dispensary, and his 
pulse then was 120 sitting: 120 standing & after 20 

minutes rest 100 sitting : 100 standing as above. 

Fig. 47. Female age 67. 

Immediately after walk cf 2 miles P.110 
sitting : 120 standing & after resting 106 sitting : 

108 standing as above. 

Fig. 48. Female age 29. 

She was pale & anaemic & 6 weeks after her 
confinement. P.sitting 130: standing 130 & also 126 
sitting: 126 standing as in Sphygmograph. Note 
that immediately on standing the blood pressure falls 
very low, but gradually improves after a short time. 

Fig. 49. Female age 69. Cardiac Debility. 
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POSTURE 

Fig. 50. Female age 66. Bronchitis & slight Cardi- 

-ac oedema. 

Also the following cases: - 

Male age 47 : Pulmonary Tuberculosis. 

P. sitting 98 P.stand 97 
S P P 140 SPP 145 
D PP 90 DPP 90. 

Female age 65 : Debility. 

P. sitting 93 ?.stand 98 
S P P 140 S P P 130 
D PP 90 DPP 95. 

Female age 34. Anaemia: Tonsillitis. 

P.sitting 106 P.stand 106 
S P P 135 S P P 145 
D PP 90 DPP 90. 

& again: 

P sitting 120 P.stand 126 
S P P 150 SPP 145 
D PP 90 DPP 90. 

& also sitting: 103 standing 106. 

I have mentioned before that though "Hyperten- 
sion" is generally associated with "stability" of the 
Pulse, stability of the Pulse does not necessarily 
prove "Hypertension" as Huehard.claims. The above 
cases are examples of stability and are not cases of 
Hypertension. Most of my observations have been 
made on the pulse in the sitting and erect posture, 
but as a rule there is a far greater difference in 
the pulse between the sitting and erect postures than 
between the recumbent and sitting postures. 1,114_t_12 

shows stability in all postures without having 
high tension. I have also examined patients with 
failing Hearts and in their case there was no differ- 
ence between sitting standing & lying¡ but though 
the Blood pressure was low, it was probably relatively 
high and as high as the Heart could endure. 
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POSTURE 

THE FOLLOWING. OASES ARE SOMEWHAT IRREGULAR. 

Zig. 51. 
Female age 45. She was "run down" 3 weeks 

after her confinement. P.110 sitting 110 
standing. Four days later the Sphygmcgram 
was taken and the pulse rate was 103 sitting 
107 standing and a few minutes afterwarda 
the Pulse Pressure was taken. 

P.sitting 98 P.stand 108 
S P P 135 S P P 145 
D PP 90 DPP 95. 

Though the S.P.P. is greater on standing still 
on examination of the tracing it will be found that 
the Systolic Pressure is not so well sustained. 

Fig. 52. Male age 62. 

P.sitting 76 
S PP 175 
D P P 100 

rP.stand. 76 
SPP 160 
D P P 100. 

This patient is like some other old and debili- tated patients who have a fall of pressure on stand- 
ing without increase in pulse rate. Note the more 
sudden Systole on standing. 
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POSTURE. 

1111.2 _14. Female age 65. General & Cardiac Debility: 
with Mitral Systolic murmur. 

rP.sitting 
SPP 
DPP 

93 
140 
90 

P.stand. 
S P P 
DPP 

98 
130 
95. 

Note the fall of pressure on standing without 
great increase in pulse rate. It will also be obse 
ved that the pressure as shown in the tracing falls 
immediately on standing, but improves later on. This 
immediate fall of pressure accounts for the "fainty" 
feelings some patients have on standing up suddenly/ 
and it has also brought to a fatal issue some cases 
of Aortic Incompetence. 

Fig. 54. Male age 56. Asthma & Bronchitis. 

P.sitting 84 P.stand-86 
9 P P 150 SPP 140 
D P P 110 (D P P 105. 

The patient has also a fall of blood pressure(51) 
and no great increase of rate on standing. 
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POSTURE. 

Fig. 57. 

Male age 86. Bronchitis : Cardiac Dilatation 
& oedema cf ankles. 

pP.sitting 73 P.stand.78 
S P P 180 S P P 180. 

Though the Systolic Pressure is the same in 
both cases the pressure is not sustained on standing 
and is an example of what Broadbent (9) would call 
" Virtual tension." 

Fig. 58. 

Female age 72. Dilatation of Heart with 
Dyspnoea : slight oedema of legs : no murmur. 
Posture had very slight effect on the pulse. There 
were a good number of extra systoles and one is 
shown in each position. 
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POSTURE. 

Fig. 59. 

Female age 67. Dilatation of Heart: apex 
4+ inches from mid line : mitral systolic murmur: 
Bronchitis. A good number of extra systoles though 
none are shown on the trace. On standing the pulse 
develops a slight tendency to the "Pulsus alternans." 
(This is more marked in a later tracing farther on.) 

61. 

Fig. 60. 

Female age 63. She walked into the Dispen- 
sary and was suffering from Bronchitis: Cardiac Dila- 
tation: apex 4 inches from mid line: oedema of 
ankles and mitral systolic murmur. Strong Cardiac 
pulsation,with every 3rd beat stronger still. Note 
the grossly irregular pulse which shows no change 
on standing. 
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POSTURE 

a 401 0441 sta44a 

Female age 80 : Cardiac Dilatation: apex 
4 inches from mid line : mitral systolic murmur. 

P. 120 lying : 140 standing. On standing the 
pressure falls markedly and there is also a tenden- 
cy to the development of Pulsus Altarnans 'n lace 
of the e le 

Fig. 62. Tka -Qe. /. 
Note the var'iaticns in pulse pressure from 

moment to moment, no two systoles being alike. 

P.eitting 118 
S P P 150 
D P P 100 

rP.stand.129: 
SPP 150 
DPI) 100. 

This patient was suffering from very evident 

Cardiac dilatation with oedema of the ankles: 

marked cyanosis & Bronchitic Riles all over his 

chest. He was not in bed and was climbing up 13 

steps to his Bedroom. His temperature was not 

raised on any occasion on which I examined him and 
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Pig. 62. contd. 

he had a generalised cold $neat and cold feet. Not- 

withstanding, I suspected that he was suffering from 

Lobar Pneumonia of the aged arid_ in a day or so he 

was bringing up some chocolate - coloured spit. I 

have seen many cases of Lobar Pneumonia in the aged 

in a large Workhouse Hospital, and in many cases the 

temperature didn't rise above 99 
0 
F. This tran felt 

bad 4 days before I was sent for and in the aged the. 

Pneumonia is often ingravescent and the patient has 

malaise, for days before the known onset. 

Hourmann & Dechambre & Durand Fardel give 

instances where old patients have walked about and 

have dropped down dead suffering from this Pneumonia. 

Babcock gives a good description of Lobar Pneumonia 

in the aged. 

Fig. 63. 

Female age 76. Cardiac anasarca: Systolic 

mitral murmur : dilated Heart with apex 4i inches 

from the mid line. 
(P.lying 136 (P.standing 150 

(SP.P a200 csPR 

. ;.. 

.y x` 
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Fig. 63. contd. 

and 3 weeks later after getting In, X of the 

Tincture of Stropanthus, three times a day:- - 

P. lying 86 (P.standing 82 
S P P 200 (S P P 200. 

There was not much difference in the Systolic 

Pressure after treatment, but though the Systolic 

Pressure on the first occasion was as high as on 

the second; tracing 63 (a) shows that the tension 

was not so well sustained as in tracing 63 (b). 

63 (a) shows well the irritability of weakness. 

Janeway (10) Thorne (11) & Price (12) state 

that in many instances Digitalis does not increase 

the Systolic pressure: but in such cases, as in the 

above case the systole of the Ventricle is better 

maintained. Similarly in the debilitated the Hori- 

zontal posture leads to a more complete cardiac 

systole though the Systolic Pressure may be reduced. 

64. 

Male age 71. Bronchitis & slight Cardiac 
Dilatation. 

rP.lying 82 P.standing 98 
S P P 145 S P P 155 
D P P 90 D P P 100. 
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Fig. 64. contd. 

In this case the pressure is lower in the 
recumbent posture but the Sgstole of the Ventricle 
is more full and complete and that is the main 
object of rest in bed in Cardiac cases. 

PULSES THAT UNDERGO A CHANGE OF 10 OR MORE 

THAN 10 BEATS PER MINUTE IN CHANGING FROM SITTING 

TO STANDING. 

It is generally understood that such cases are 

the subjects of Hypotension but that need not be so, 

as a pulse with a Systolic Pressure of 150 may under- 

go considerable postural variation. It all depends 

on the stability of the pulse and the absence of 

variations in pressure. 

When a person suddenly stands up after sitting, 

there is a tendency to a fall of pressure which is 

usually speedily counterbalanced by the activity of 

the Vaso -motor centre. If however the tone of the 

Vaso- motor centre is poor and the patient is the 

subject of Splanchnic Stasis, the blood is apt to 

accumulate in the splanchnic vessels at the expense 

of the systemic vessels and there is a constant fall 

cf pressure and a marked increase in the pulse rate. 

Osier OA quotes the old experiment of holding up 

a hutch rabbit by the ears, till so much blood accu- 

mulates in the splanchnic reservoir, that the press- 

ure falls in the smaller arteries of other regions 

and the animal dies. Leonard Hill (14. 15. 16.) 
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has done a considerable amount of work en this subject 

and says that the pressure in a normal healthy indi- 

vidual is maximal in the Vertical and minimal in the 

horizontal position, but that in conditions of Asthe- 

nia the opposite obtains. Oliver (17. 18. 19) holds 

similar views but seems to look upon a fall of press- 

ure on standing as very exceptional. Erlanger & 

Hooker (20) show that the minimal pressure usually 

rises considerably and the maximal pressure always der 

creases upon standing up after having lain down. The 

pulse rate also increases accordingly. They also 

found that when normal men were supported in the ver- 

tical posture the Blood pressure fell, maximal from 

120 - 103 miss. and minimal from 92 . 5 to 86. 

Janeway(10) says "the weight of evidence seems to 

point to the recumbent posture as conducive to the 

lowest pressure, standing, and sitting being alike in 

raising both systolic and diastolic pressures 5 - 10 

mitts." He quotes Leonard Hill : Cook & Briggs, as 

describing a rise & Hensen a fall of pressure on 

standing. But I think that such definite statements 

can't be made as the pressure rises in some cases and 

falls in others on standing. 

In pulses that show a great increase of rate on 

standing I have found that the Systolic Pressure falls 

and the Diastolic pressure rises. I have felt quite 

satisfied with regard to the fall cf systolic press- 

ure but have not been so satisfied with the Ital cf 

Diastolic Pressure. I have estimated the diastolic 
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pressure by the Auscultatory method used in Oliver's 

Sphygmemeter and have usually found that when the 

Systolic pressure falls on standing, the pulse is 

weaker and does not give such a full and distinct 

auscultatory throb as the stronger pulse fcund in the 

sitting posture. Considering that the auscultatory 

throb is less pronounced, it need not be surprising 

that this weaker throb is lost at an earlier stage in 

the release pressure than the stronger one. This 

results in a higher reading of the Diastolic Pressure. 

With this method I have invariably found that a pulse 

with a large excursion wave has a well- marked auscul- 

tatory throb and a low Diastolic pressure, while a 

small pulse with a small wave & throb has a high Dias- 

tolic Pressure. In a case of Aortic Incompetence I , 

was able to hear well marked auscultatory throbbings 

after the nercury had passed the Zero mark in the 

tube. Dr.Gibson (21.) comments on the difficulty 

of estimating the lower limit of maximal oscillation 

in cases of Aortic Incompetence. In many cases the 

Sphygmograph showed a distinct fall of diastolic 

pressure on standing where the Sphygmorneter showed 

an increased diastolic pressure. 

However, I give my results as I found them & 

a lowered Systolic Pressure & raised diastolic 
press- 

ure will be fcund associated with an increased 
pulse 

rate. 

The following Sphygmograps show 
the change 

effected by posture and they tally 
with those 
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Fig. 67. 
Patient has just got up out of bed after a 

3 week's stay there, for Subacute Rheumatism. 

67 (a) Note the less sustained systole on 
standing, but it will be seen that after 
1 minute the pulse has become slower & 
the pressure better maintained. 

P.sitting 83 P.standing 93 
S P P 130 S P P 120 
DPP 75 DPP 75. 

also (72 sitting : 82 standing. 
(114 sitting : 117 standing. 
(90 sitting : 103 standing. 

Fig.68. Female 28. Gastritis. 

P sitting 76 
S P P 140 
D P P 90 

rP.stand 94 
SPP 130 

P P 100. 

Note the fall of pressure on standing. 
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Fig. 69. 
Male age 38. Has been suffering for 4 weeks 

with a very septic Throat. 

P.sitting 109 P.stand 117 P.lying 9.4 

S P P 140 S P P 135 S P P 125 
D P P 90 D P P 105 D P P 90. 

immediately on standing the S.P.P. rose to 145 but 
in a short time it fell to 135. 

Fi. 70. Male age 38 : Neurotic. 

P.sitting 79 P.stand 86 Plying 
S.P.P 155 S P P 160 S P P 
DPP 95 DPP 95 DPP 

81 
160 
190. 

The pulse was more ample & stronger on lying and 
though the S.P.P.is high on standing it is not sus- 
tained. 

)3(2)t-4,41" l l I S 644,-1 

Fig. 71. Female age 32 : Asthma. 

rP.sitting 95 P.stand. 118 esitting 
115 SPP 105 

also (90 sitting 111 stand. 
/ i o 
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Fig. 71. contd. 

Pulse much weaker on standing. 

Pig. 72. Clark age 29. 

P.sitting 82 
S P P 130 
D PP 100 

P.stand 100 
S PP 120 
D PP 100 

Fig. 73. Female age 28 : acute tonsillitis. 

Note the immediate fall of pressure on standing, 
but the gradual return of pressure after k minute. 

P. sitting 124 P.stand.135 
S P P 130 S P P 130 
D P P 115 D P P 110. 

also sitting 125 standing 145. 
two,. 

and later when patient was better 89 sitting 
89 standing. 
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Male age 15. 

P.sitting 81 P.stand. 89 
S P P 100 S P P 90 
DPP 70 DPP 80. 

. 

Fig. 75. Female age 25. 

P.sitting 80 
S P P 140 
D P P 100 

P.stand. 103 
S PP 150 
D P P 110. 

On standing the S.P.P. is greater than sitting, 
but on examining the Sphygmogram it will be noticed 
that there is a fall of pressure and if the pressure 
is greater it is not so well sustained. 

Fig. 76. Male age 10. Influenza. 

78 

Fig. 77. 
Male age 29. Mitral systolic murmur 

and apex 1 finger- breadth beyond the nipple. 
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11E121.¡_. Female age 14. Mitral Systolic murmur, 

but the Cardiac Apex is not beyond the nipple 

line. 

Fin 79 Male age 41. Pulmonary Tuberculosis. Note 

the great fall of pressure on standing. 

81. 

82, 

(a) 

Fig. 80. Male age 20 

P.sitting 80 
S P P 125 
DPP 75 

(P.Stand. 92 
(sPP120. 
(DPP 90. 

Pig. 81. Male age 17. 
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.i \ ./'. ̂ -' -. 

Fig. 82 Male age 31. 

Note the great fall of pressure on standing. 

"Fig. 83. Male age 29. Note fall of pressure on 

standing. 

Fig. 84. Male age 17. has been in bed for 3 days 

with a septic mouth. 
p98 sitting & 110 standing. 
.93 sitting & 107 standing. 
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Fib. 85. Male age 29. 

P.sitting 70 P.standing 86. 
S P P 150 S P P 140 
DPP 70 DPP 75. 

The next 2 tracings were taken from boys of 
11 years. As a rule boys of that age show very 
little postural variation, but both were very debil- 
itated. 

Fes. Boy age 11. Has been confined to bed for 
18 days with Pleurisy with effusion and 
the tracing was taken while he sat on the 
edge of the bed. The pressure falls 
markedly on standing. 

Also on another occasion. 
Sitting 99 Standing 110. 

Fig. 87. Male age 11. 

He is subject to fainting attacks especially if 
he stands much. Note fall of pressure on standing. 
He had a furred tongue so that probably in his case, 

Gastric irritation has led to Splanahnic congestion. 
Children under 16 as a rule show little postural 
variation but in cases of Gastritis you usually find 
a great increase of pulse rate on standing. e.g. 

girl age 8 Sickness & Diarrhoea 
P.sitting 134 standing 150. 

The following tracings were taken from 

School -boys of about the age of 17. - 
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88 

ct /A4 /8 

,ò 4 7 (9 N--z 
Dt. 

9C . 

75.1 
G Ert S41i-Ve , Le 61, 

91. 

11.21F11_10.& 91 are taken from boys of 17 and they 

both belonged to their School Cadet Corps which sent 

detachments up to London to line the Streets at the 

Coronation celebrations of 1911. The boys were 

allowed permission to lie down from time to time if they 

felt faint and a considerable number availed them- 

selves of this opportunity. It will be seen that 

they have a fall of pressure increase of pulse rate 

on standing and we can understand their tendency to 

faint if we consider that their Systolic Pressure 

would fall still farther and their pulse rate increase 
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still more as exhaustion tired out their vaso motor 

mechanism. Splanchnic stasis & collapse however 

would speedily be neutralised by the recumbent post- 

ure. Lauder Brunton & Tunnicliffe (23) found that 

after standing 3 hours in one position a man's blood 

pressure had only fallen 5 min and they say that thi 

indicates the slight extent to which the circulation 

in ran is affected by the fatigue of standing for 3 

hours. Though that was true in that particular cas 

I'm afraid that other cases might show a much more 

severe reaction. Allbutt (24) instances "Church 

faints" and faints in over -heated rooms as condition 

due not to Cardiac failure but to an expansion of 

cutaneous & Splanchnic vessels with a sharp fall of 

arterial pressure & says "in such hypersensitive 

persons the pulse varies too widely on quickly rising` 

sittings or lying down." He mentions the case of an 

undergraduate who induced exhaustion through cycling 

and who became quite collapsed and pulseless when his 

head and shoulders were raised from the pillow. 

Oliver : Hirschfelder : Allbutt : Oliphant 

Nicholson & most authors consider that debility & ex 

haustion tend to an exaggeration of the normal pos- 

tural variation and though Cardiac disease often tends 

to stability of the circulation, Barber (25) & 

Michell (26) state that in heart strain the postural 

increase of rate is very great & the patients are 

liable to faint. 

Clement Dukes (27) found that many strong 
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healthy boys at Rugby School fainted when standing 

for 15 minutes at morning prayers before breakfast. 

He thought it was due to the circulation proving 

unfit for the strain of the sudden alteration from 

Recumbency to the erect posture and in most of these 

cases he found "Functional Albuminuria" He makes 

no remark as to the postural variations of the pulse. 

Broadbent (9) says of Functional Albuminuria 

"The circulation in such cases is very unstable;the 

Left Heart has a feeble impulse, but the Right 

Ventricle a strong beat" and Edel (28) found in 

such cases a fall of pressure on rising from bed. 

The postural increase of rate and the fall of 

pressure is most marked immediately after standing and 

in many of the Sphygmograms I have shown, it may be 

seen that after minute the arterial tone begins 

to improve. In estimating the rate I have usually 

taken the pulse about i - 1 minute after the change 

of posture. Even in high tension pulses which 

show neither increase of rate ncr fall of pressure 

it may be noted that there is a transitory reduction 

in pressure. 

The following cases show the fall of tension 

immediately on standing and the gradual return to a 

higher pressure. Graves (4) said that after 15 min- 

utes the postural increase of rate disappears.- 
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94, 

Pigs. 93 & 94. are continuous tracings & show 
t e gradual improvement in arterial tone. 

Appended are some statistics relating to the 

effect on the Pulse rate o;tchann,ing from the sitting 

to the erect posture. 

We will deal with 

(1) No Postural Variation or not more than 5 beats 

per minute. 
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Statistics:- 

(1) NO POSTURAL VARIATION OR NOT MORE THAN 5 BEA 
PER MINUTE. 

Sitting Standing Bitting Standing. Age Sex 

80 M 80 80 S P P 160 

D P P 120 

S P P 160 

D PP 130 
74 S PP155 SPP170. 

66 M 76 80 S - - 110 
D - - 85 

S - - 115 
D - - 75 

60 90 

72 48 

92 S - - 150 S - - 145 
D - - 80 D - - 90 

48 S - - 145 S - - 145 
D - - 65 D - - 65 

S 

65 86 S - - 135 
D - - 80 

M 66 66 

52 M. 

S --150 
D - - 95. 

S - - 220 
D - - 130 

S - 180 

S - - 115 
D - - 65 

S --210 
D --1'30.' 

S - - 180 

S - - 120 
D - - 70 

50 P 84 84 S - - 125 
D -- 70 

S - - 130 
D - - 70 

44 M 84 84 S - - 125 
D - - 80 

S - - 135 
D - - 80 
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Statistics contd. 

.1 Vli V V .. W V V 

Age Sea, Sitting Standing Sitting Standing 

69 M 77 78 S P P 160 S P P 160 
DPP 80 DPP 90 

81 M 84 . 84 S - - 160 S - - 165 

68 M 84 84 'S- - 210 S - - 210 
D--130 D - - 135 

62 F 76 77 S - - 170 S - - 180 
D - - 110 D - - 110 

80 F 102 102 S - - 170 S - - 180 
D - - 90 D - - 110 

75 M 64 66 S - - 180 S - - 180 
D - - 100 D - - 110 

69 F 76 76 S - - 180 S - - 180 

{ 

69 F 77 78 S - - 140 S - - 140 
D - - 85 D - - 85 

74 M 65 66 S p p 190 S p p 190 
D-- 80 D-- 75 

75 F 90 90 S - '- 200 S - - 200 
D- -100 D- -110 

65 M 92 89 S - - 190 S - - 190 
D - - 105 D - - 110 

36 M 76 77 
' S - - 145 S - - 145 

D - - 100 D - - 95 - -- -1 ; 

50 M 89 90 S - - 170 S - - 180 
D - - 120 D - - 120 



Statistics contd. 

Ag 

Pulse 

SeI Sitting 

141 M 88 

46 M. 111 

33 d 101 

47 98 

17 M 106 

14 M 88 

55 M 68 

75 78 

51 F 74 

59 F 98 

45 M 73 

65 69 

33 115 

(49) 
P0S'l'URl+ï . 

Rate Pulse Pressure. 

Standing Sitting Standing. 

86 Spp100 SPP105 
D - - 75 D - - 75 

114 S - - 120 S - - 120 
D - - 95 D - - 100 

103 S 

D 
- - 145 
Ell Os 80 

S - - 145 
D - - 100 

97 S - - 140 
D - - 90 

S p p 145 
D - - 90 

106 S - - 135 
D - - 75 

S - - 140 
D - - 80 

91 S p p 135 
D - - 100 

S - - 135 
D - -100 

70 S - 140 S - - 150 
D - - 90 D=-100 

81 S - - 190 S - - 190 
D - - 120 D - - 130 

78 S - - 160 S - - 170 
D - - 80 D - - 80 

102 S - - 160 
D - - 110 

S - - 160 
D - - 110 

78 S - - 150 
D p p 70 

S - - 150 
D - - 75 

'74 S - - 125 S - - 125. 
D -- 70 D-- 90 

120 S - - 110 0 - 
D - - 75 D 

- 110 
80 
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Statistics contd. 

Pulse Rate Pulse Pressure 

Age Sex Sitting Standing Sitting ,Standing. 

` 

79 M 65 70 S - - 150 S p p 150 
D2_2_21D - - 75 

86 M 73 78 S - - 180 S - -180 

38 M 82 86 gpp130Spp140 
59 F 100 101 S - - 120 S - - 120 

D - - 75 D - - 80 

42 M 78 83 S - - 140 S - - 130 
D-- 70D-- 65 

50 M 89 90 S - - 170 S - - 180 
D--120D--120 

78 M 96 96 S - - 110 8 - - 115 
D-- 75D-- 75 

75 M 76 74 S --190S--190 
D--105D--110 

38 F 96 96 S - - 130 S - - 125 
D - - 65 D - - 70 

43 M 84 86 S - - 150 S - - 140 
D--110D--105 

In the above cases there is generally an 

increase of Systolic Pressure on standing and rarely 

ew fall. 

THOSE THAT SHOW Al INCREASE OF RATE ON STANDING 

Age 

OF 10 OR MORE BEATS PER MINUTE. 

Sex 
Pulse Rate 

Sitting Standing 
Pulse 

Sitting 
Pressure 
Standing 

56 M 88 106 S - - 135 
D - - 80 

8pp130 
D - - 90 

80 M 86 96 S - - 170 
D - - 110 

9 - - 160 
D - - 125 
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Statistics contd. 

Age 

18 

Sex 

M 

Pulse 

Sitting 

76 

Rate 

Standing 

87 

Pulse Pressure 

Sitting 

S - - 105 
D - - 75 

Standing 

S - - 100 
D - - 85 

68 M 60 72 S p p 150 S - - 140 
D - - 85 D - - 90 

83 M 56 66 S - - 160 S --150 
D-- 80D-- 85 

76 M 82 92 S - - 125 S - - 11 
D - - 80D- - 9 

62 M 74 84 S - - 175 S - - 170 
D - - 110 D - - 115 

72 M 108 120 S - - 120 S - - 115 
D - - 90 D - - 90 

55 M 90 100 S - - 130 S - - 115 

72 M 72 86 S - - 160 S - - 145 
.D - - 80 D - - 100 

81 F 89 107 S p p 180 S - - 165 
D - - 100 D - - 110 

18 F 86 120 S - - 100 S - - 100 

28 F 76 94 S - - 140 S - - 130 
D - - 90 D - - 100 

39 F 90 100 S - - 125 S - - 120 
D - - 80 D - - 80 

78 M 76 87 S - - 190 S - - 175 
D - - 90 D - - 100 

89 M 77 88 9 - - 135 S - - 130 
D - - 65 D - - 65 

39 F 86 96 S - - 140 S - - 130 
D - - 90 D - - 90 

27 F 100 118 S - - 140 S - - 125 
D - - 80 D - - 90 

38 M 109 117 S p p 140 S - - 135 
D - - 90 D - - 90 

20 M 80 92 S - - 125 S - - 120 
D- - 75D-- 90 
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Statistica contd. 

Pulse Rate Pulse Pressure 

Age Set Sitting Standing Sitting Standing 

32 F 95 118 S - - 115 S - - 105 

28 P 124 135 S - - 130 S - -130 
D - - 115 D - -110 

In the above cases there is usually a fall of 

Systolic Pressure on standing . 

THE FOLLOWING HAVE A CHANGE IN POSTURAL RATE OF MORT 

TEEN 5 BEATS PER 1IINUTE BUT IiRSS THAN 10. 

Pulse Rate PulaePressure 

Age Sex Sitting Standing Sitting ßtanding 

64 Itq 94 100 S p p 130 
D - -105 

30 M 92 100 S - - 180 
- - 60 

S p p 116 
D - - 9$ 

S - - 200 
D - - 8 

75 M 82 90 S p p 160 
'D - - 95 

43 M 72 80 S - - 150 
D - - 90 

39 M 90 96 S - - 130 
D - - 110 

56 M 100 108 S - - 170 
D - - 130 

S - - 17 
D - - 10 
S - - 15d 
D - - 9 
S - - 13d 
D --12g 

S - - 17 
D - - 14 

38 M 79 86 S - - 155 
D - - 95 

S --160 
D - - 95 

23 F 78 86 

15 M 81 89 

S pp125S--11911 

S p p 100 S-- 9Q 
D - - 70D- - 80 

46 M 74 80 

31 M 79 86 

70 în 7' ó 

S - - 160 S - - 14 
D - - 90 D - - 10 

S - - 130 S - - 13 

D -- 95D--110 
S _ _ /70:3 - - 

l irr 

Z. - - / cry - - /!o 
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In these long lists cf cases it will be noted 

as a rule that when the Pulse rate increases on stand- 

ing the Systolic Pressure falls; but when the Systolic 

Pressure rises or remains about the same on standing 

there is as a rule a slight or nc postural variation. 

I stated before that it was hardly fair to make 

definite statements in connection with this subject 

unless the age were also stated, for it will be found 

that there is a greater stability of the Pulse in 

patients who are over 50 years. 

In 49 Patients over 50 years, I found:- - 

15, with no postural variation or with a re- 
duotion on standing. 

18, with not more than 5 beats postural 
variation. 

4, with more than 5 and less than 10 beats. 
12, with 10 or acre beats per minute increase. 

0-1P4 13" 
The average increased rate cn standingcf 49 

patients of 50 years and over was 4 beats per minute: 

and when we take into consideration the fact that the 

average increase of Pulse Rate cf these 12 patients who 

had an increased rate cf 10 or more than 10 beats per 

minute was 12 and the average increased rate of the 

other 37 was 1. 9 beats per minute we get a good idea 

of the stability of the circulation in old patients. 

Guy (1) & Oliphant Nicholson (22) remarked on 

the fact that women have generally less postural varias, 

taon than men and it is quite common tc find anaemic & 

debilitated women with no variation at all. 

Children under 16 have fast pulses and but slight 
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postural variation unless they are very debilitated. 

Their pulse is very mobile and can be felt to vary 

with respir.ation)and whereas a coughing attack may 

have little effect on the senile pulse it can in- 

crease that of the child by 20 - 30 beats per 

minute. 

WE SHALL NOW CMAPARE PULSE VARIATIONS IN 

CHILDREN & IN ADULTS. 

(1) 
Ages of 

Above 15 & under 40 15 years of age & under 

kge Sex 
Puls. SittindS Age 

Pulse 
Seaf Sitting StandinE 

30 M 92 100 14 M 
I 

88 86 
18 M. 76 87 14 M 88 91 
33 M 101 103 10 M 84 92 
17 M 106 106 14 F 110 120. 
18 F 86 120 11 F 96 110 
25 F 80 103 13 F 100 

7 
88 

110 
28 F 
0--10 

76 
90 

94 
100 

10 M 83 
301. 

'29 M 80 88 15 M 81 I 89 
39 F 86 96 1 M 108 128 
27 F 100 118 11 M 110 X , M 90 96 :: 103 
38 F 96 96 15 F 100 107 
38 M 82 86 ` 5 M 112 110 

98 38 M 109 117 12 ' F 97 
38 M 79 86 15 M 108 114 
34 F 
L 

1 20 
OS 

126 
108 
106 

14 F 118 123 
9 ' 

7 

F 
M 

97 
106 

98 
120 

27 F 
_6 

80 86 7 F 98 120 
86 90. 8 F 134 150 

20 M 80 92 9 M ( 70 71 
72 W- F 

33 M 
90 111 

115 120 13 F 95 96 

17 M 
125 125 9 M 91 92 

112_ 
108 

6 M 92 94 _9_8 

29 F 

90 
(130 130 12 M 80 .80 

( 126 126 I 5 M 90 92 
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Pulse variations contd. 

Ages 
Above 15 & under 40 

POSTURE. 

,15 years of age & under 

Age Sex 
I 

Pulse 
Sittings ' Age Sex 

Pulse 
Sitting Standing 

1 P = 93 1 
5 

' L80 80 
28 F (124 13-57 F 120 

-78 
120 

( 89 89. 10 M 81 
23 F 78 86 6 M 129 144 
26 F 77 80 7 M 114 118 

121 6 M 76 77 F 121 
31 M. 79 86 12 M ( 97 100 
29 M 70 86 ( 92 97. 
30 F 105 107 12 F 109 119 
18 F 82 84 13 M 86 90. 
25 F 66 70 5 M 83 87 
36 F 118 122. camp 

- 
84 : 

F____ 118 118__ 23 M 113 114 ____LL 
7 F 81 81 18 F 

'30 
73 84 

F 
27 

112 118 - 
_( 

( 80 82. 
P 69 73. 8 M 119 124 

18 M 76 87. 14 F 113 120 
20 F 74 80 9 M 83 80 
18 F 92 96 15 , M 76 77 
_17 F 120 121 9 M 111 128 
16 P 84 105 8 M 119 125 
25 F 80 81 9 F 107 1Q6 

12 M 83 93 27 P 97 100 
17 F 78 81 78 88 
21- F 
-3B---P 

84 87 6 F 103 104 
81 85 105 105 

20 F 84 
116 
87 

- 8 M 97 101 
l 6 M 72 72 

17 P 90 90 12 aR 90 92 
17 M 78 80 9 F 102 108 

70 80 7 M 100 100 
64 82 8 F 108 112 

31 M 
76 

,,,,,i,TtL3.` d_Xd.t`r` ,tivL 

Ì2,,E)-Q va t,.. Q d, 

.,,-2 cQ,.:Qd,c ., .a... 
Vua. 

-..'L 

tka---- 

80 92 9 80 
29 M 

. 82 100 
72 84 
74 92 
82 112 

TOO 104 
18 M 76 88 
a- M 84 96 
17 M 
19 M 

80 
82 

inn_ 
96 

26 F 64 84 
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POSTURE 

The postural rate of any given individual may 

vary within very wide ranges from day to day and 

from various causes. 

Male age 29. 

Sitting 78 Stand 100 
82 100 
96 103 
92 108 
72 84 
74 92 
82 112 

Pulse lying in bed 55 & on standing up 88. 

lying in bed 60 : sitting on edge of bed 
66. standing 87: 

After two minutes rest in a five mile 

walk cn a holiday 94 sitting 108 standing. 

7i minutes after a walk of 5 miles : 

88 sitting 102 standing. 

After 5 mile walk 88 sitting 102 stand- 
ing. 

Male age 17 

P. 78 sitting 90 standing. 
77 .. 97 .. 

71 -- 82 
72 -- 81 
72 -- 86 
64 -- 82 AIM 0.11 

76 85. -- 

Shortly after 12 mile walk 72 sitting 86 stand- 

ing. 

01ivcr says that prolonged walking speedily 

causes relaxation of the vaso -motor tone and in a 

more marked degree than cycling. 

Possibly the difference in the posture in 
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POSTURE 

cycling & walking may have something to do with this. 

CONCLUSIONS. 

(1) When the pulse rate does not increase on 

standing it usually follows that the Systolic 

Pressure remains the same or increases. 

(2) Patients, who have "Hypertension" have very 

slight postural variation; but it does not 

necessarily follow that patients who have no 

postural variation are the subjects cf "Hyper- 

tension." 

(3 Where the pulse rate increases markedly on 

standing, it will generally be found that the 

Systolic Pressure has fallen. 

(4). Patients with Cardiac Disease frequently 

show very little postural variation. 

(5.) Age is a great factor and must be taken into 

consideration in all results. Senile patients : 

young children & women, have a greater tendency 

to stability of the circulation than adult men. 

(6) Variations are constantly occurring in the 

same patient,and general condition & employ- 

ment have to be taken into consideration and it 

is likely that a sedentary clerk of 30 will 

show more postural variation than a man of the 

same age who has pursued a laborious occupation 

for 12 years. 
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CO: THE EFFECT OF EXERTION ON THE CIRCULATION. 

Recent study of Heart disease,. has more and more 
emphasised the fact that an estimation of the func- 
tional capacity of the Heart, which does not include 
reference to the reaction of the Heart to exertion is 
far from complete. Exertion -speedily searches out 
the limits of the "field of response" and by the 
urgencí of the subjectivesymptons of breathlessness, 
palpitation and giddiness etc, coupled with the ob- 
jective signs of irregularity in rate and rhythm of 
the pulse, we may clearly appreciate the fact t E a 

Heart which to all a iearances is functioning ̂zn a 

state of rest, has reached the limits of its reserve 
"power. 

2. tremendous amount of work has been done on this 
subject/and most workers have attempted to estimate 
the condition of the Heart by noting the effect of 
exertion in raising or lowering the blood pressure. 

The general consensus of opinion seems to be, 
that mild exertion raises blood pressure, but that 
severe exertion or exertion in patients with failing 
Hearts causes a reduction of pressure' and that a low- 
ering of Mood -pressure occurs after the exertion 
has ceased. 

Janev,ay (1) holds that Blood- pressure gives us 
scarcely any clue to the work performed by the Heart 
or its functional ability; and with reference to the 
estimation of cardiac energy, Gibson (2) says, "to my 
own mind it appears rather doubtful whether some of j 

the factors concerned can be even approximately estim -I 
ated with the means now at our disposal ' ..and.. 
"there is no definite relation between the height of 
arterial pressure and the amount of Cardiac Energy." 
Hirschfelder (3) looks upon the tests based upon 
changes in the pulse rnd tag4git blood- pressure as 
"uncertain and ambigúous" and sums up, thus:- "nature 
has given us a far more delicate index in the sensa- 
tions and appearance of the patient himself; sweats 
pallor etc," while Mcenezíe (4) maintains that in 
estimating the efficiency of the Heart by its response 
to exertion, the chief symptoms are subjective. 

In examining the effect of exertion on the Heart 
I have not registered the Blood pressure by the 
Sphygmometer and my main objection to this method is, 
that while it denotes more or less clearly the limits 
of minimal and maximal pressures, it gives no indi- 
cations es to the conditionnof the circulation be- 

- twee.n these two points. Thus though two patients 
may have a Systolic Fressure of 150 rim., in one case 
the pressure is fugitive and is the "virtual tension" 
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of a heart displaying the irritability of weakness, 
(,,r1,4 8; _ 4, Le 

It may seem a strange thing at the present day t 

advocate the Sphygmograph. which has been pressed 
out by newer methods and relegated to the Historical 
corner, but I believe that in many respects it gives 
afclearer demonstration of all the events in the 
Cardiac cycle than the Sphygmometer. rriendly 
critics say that the Sphygmographic curve simply gives 
an approximate representation of the variations of 
.Lressurewithin the artery and furnishes no measure 
of the fullness of the vessel. Lauder Brunton (5) 
says "I. find it useful to take Sphygmographic tracings _, 

as well as measuring blood pressure with the Sphyg- 
mometer, because one can estimate to a certain extent 
from the pulse tracing, the -power of the Heart as 
compared with the resistance it has to overcome." 

I consider that - though it is not possible accur- 
ately to estimate the blood -pressure by the Sphygmo- 
graph, continuous tracings may shove us the variations 
in pressure under varying conditions and give us a 

clearer appreciation of how the "Balance of the 
circulation " is being maintained. In my examina- 
tions I have used the Sphygmograph of the LvicKenzie 
Clinical rolygraph and the method used was as follows. 

I took a tracing of the pulse in the sitting and 
erect postures/ and with the instrument still on the 
wrist and the palter in situ as on the completion of 
the last experiment, I got the patient to climb up 
some stets (usually 20) and on his arrival I again 
set the clock -work in motion. 

I had much greater success than I anticipated 
and in almost every case .I was able to get a record 
of the pulse immediately after the completion of the 
exertion. 

Some authors have taken tracings after exertion, 
but as they had first to adjust the instrument to the 
wrist such a considerable time must have elapsed as 
to detract from the value of their tracings. In my 
tracings, I have found that the pulse changes with 
such great suddeness, that -the lapse of a few seconds 
would have lost me the best portionSof what I consid- 
er my best tracings. Ley efforts might seem fantasti 
to some, but the result has been a great variety of 
tracings which in many cases resemble tracings ob- 
tained ty other observers in various diseased con- 
ditions. 

Doubt still exists as to whether the blood press- 
ure is raised by exertion, for though the Heart is 
greatly stimulated, the dilatation of the- blood 
vessels in -the muscular area may be so great as to 
neutralise the extra force of the Heart. 

Jenev7sy (1), asing (6), voldwater (7), Hill (8), 
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3irschf elder (3) , Otis (9) , Edgecombe (1d), Gibson (11) 

Cabot and Bruce (12) , hlfutt (13) , Williamson (14) , 

(15), Bain (16), Brunton and Tunnicliffe (17), ',,Gordon 

and Russell (18) find that exertion causes a rise of 
,pressure, but they generally consider that it depends 
on the kind and extent of the exercise, mild exercise 
causing rise and severe and prolonged exercise a 
fall. They also find that the blood pressure falls 
lower than at the start,sometime after the completion 
of the exercise. Oliver (19. 20. 21) believes that 
dilatation of the arteries may annul the effects of 
the additional fressurej and Broadbent (22) says "at 
first the tension in the arteries is raised. and the 
pulse is vehement, but in a short time the artery is 
no longer full between the beats and these while still 
sudden lose their force becoming unsustained and short' 

Jell inck (23) found a rise in some4 and a fall in 
others, and Larrenstein (24) :found a fall of pressure 
in soldiers who had marched for 1 hour. ;rasing and 
Graupner (254- found that exertion caused a rise of 
blood pressure in normal individuals, but a fall of 
pressure in those with failing Hearts. Williams (26) 
Blake, Larra/ee and Cleghorn (27) found. that there 
was a fall of pressure in most of the Marathon runners, 
at the end of the race. Ma&ey (28) found that exert 
ion;_lowered the carotid blood pressure of a horse 
from 108 -102 mm. ,4-Schott ( 29) found that while one 
minutes' wrestling raised the Blood pressure, 10 min- 
utes' wrestling lowered it from 123 -82 mrn., The pulse 
was of small volume, easily compressible and of irreg- 
ular rhythm. The Sphygmogtrams show a lowering of the 
pressure. Oertel quoted by Morison (30)says that 
though the Systolic pressure was raised by exertion, 
the Sphygmogram taken showed what is termed a low ten- 
sion pulse. Hirschfelder (31) says that "after exer- 
cise the blood pressure is increased and yet the pulse 
becomes more collapsing than before." Mahomed (32) 
and Sansom (33) also comment on the lowering in 
Sphygmographic tension induced in the pulse by exertion. 

In the exhibition of my tracings, side by side will 
be found Sphygmograms taken before and after exertion, 
and by a comparison of the tracings, some idea of the 
effect of exertion o ther..--''R rculation may be obtained. 
No change of pressureT ade and the conditions were / 
as far as possible the same at the top of the stairs 
as at the bottom. 

As a result of my observations I should say that 
mmediately after exertion we get a lowering of pulse. 
tension, and the resulting tracing points to a 

Sphygmographic low tension pulse, with lowering of the 
aortic notch and speedy falling away or absence of the 
redicrotic wave. I have no doubt that the systolic 

hressire,is raised, but this rise of pressure due to 
short, sharp systole is extremely fugitive and a 
reat lowering of the pressure is the rule during the f 
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remaining portion of the pulse wave. In other word: 
exertion is able to .change the sustained wave of thr 
lulse of high and prolonged tension to a form resem- 
jblin ; the collapsing pulse of aortic ircompetence, 
where there may be a very high systolic pressure ass- 
ociated with a very law and collapsing diastolic 
pressure. 

The following exa Lples show this point. 

(04_SaLl 
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In the. next series of cases we see the gradual 
raising of -Sphygmographic. pulse tension 2 -1 minutes 
after the completion of the exertion. 

Fig 5 male age 43. Fig 6 male age 26. Fig 7 male age', 

17. In this case the tension falls very low on exertion 
but it will be noted that there is a marked postural 
variation on standing. In estimating the effect of 
exertion I always compare the tracing with that obtained 
on standing1and though the fall on exertion found in 
fig 7. would be a serious fall in a patient with high 
blood pressure end little or no postural variation, 
it is of little import when we compare it with the 
tension found on standing. 

The next tracing compares the effect on the pulse 
climbin, 20 end 40 steps. 
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Iig 8 male age 69 arterio sclerosis. 
The following patients reacted pretty favourably 

to the exertion. Where obtained, the Systolic Pressure 
(SPP) in the standing position is given. 

Fig 9. Male.age 38 yrs. Sr" 140. 
Fig l0. vemale. age 63. Debility and slight dyspnoea. 
Fig 11. Female. age 55 years debility. 
Fig 12. kale. age 39. 5 weeks after an attack of 
Pneumonia. 
Fig 13. Female. age 57, Debility. The tracing was 
taken shortly after she had completed a 5 mile walk. 
Pig 14. Female. age 67. suffering from an Influenza 
Cold. 
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EXERTION. 01 

Fig 15. Male. age 29. Systolic Pressure 125 standing. 

Fig 16. Female. age 38. Patient was 82 months preg- 
nant. She Was very anaemic and debilitated and 
suffered from slight dyspnoea on exertion. Note the 
slight variations in the diastolic period due to 
respiration. Systolic Pressure. 125. 

Fig 17. -:gale. age 38. Neurasthenia. SI'P 160. 

Fig 18. Male. age 43. This patient is suffering from 
aortic incompetence though the tracing does not suggest 
that. It is not a severe case and was induced by an - 

attack of Rheumatic fever when he was 13 years. The 
r- pulse is steady and not of the "water- hammer" charac- 

ter; the aortic 2nd. sound can be heard at the 2nd. 
Fight costal cartilage and it is only at the bottom of 
the Sternum that the diastolic murmur can be heard. 
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Apex- 4',. inches from the mid. line. Exerta on hcs very 
little effect on the pulse excel.t that it develop, n 
certain amount of suddenness towards the end of d :ï i s- . 

tole. lie is a feller of trees and his case exemplfies 
Hirscfelder's (n) statement, that tests of cardiac:: 
!power which dont take into consideration the ,condition 
of the sieletal muscles, are fallacious. !Thus -!the 
Blacksmith with a diseased Heart may be ebler'to do 
more work than the Book- keeper, with Tyeurast:henia, 
and yet, under the conditions in 'which he . lives, even 
if not under the strength test arranged for the average 
man, the Blacksmith's Heart may be failing." 

Fig 19. Lale. age 36. Says. PP. 145. 

The next three tracings show the exaggerated res- 
ponse, found usually in the púlses of the young and c(,,4,2 
4robablykinstrumentplVA They show suddenness of con 
trpction. 
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EXERTION. (9) 

Fig 20. Male age 1G. Pulmonary Tuberculosis. 
Fig 21. Male age 15. SPP. 90. 
¡Fig.22. -kale age 18. SPP. 130. 

The next cases are examples of High tension pulses 

Fig 23. Male age 75. SEP. 18G. note the gradual 
rdising of the. aortic notch one 0-two minutes after 
exertion. There are occasional "intermissions" in 
his ordinary pulse which are not reproduced on exer- 
tion. 

Fig 24. Female age 75. SPP. 200 . She has had 
Bronchitis for 20 years. ''Intermissions" were found 
in her ordinary pulse and it will be noted that one 
extra systole appears on exertion. 



(q4) 

EXERT1Or. ( 10) 

Fig 25. 1,ale aged 74. SPP. 190. Debility. In his 
case it will 1e noted that the 40 steps had no greater 
effect on his pulse thah the 20. He was not breath- 
less. 

Fig 26. 'Male age 65. SPr. 190. Tension well main- 
tained on exertion. 

Fig 27. Female age 51. SPP. 170. Debility. Though 
this is a pulse of "Virtual" high tension, the tensior, 

is well maintained during exertion. 

The above cases of high blood pressure show a 

pulse of well sustained pressure during exertion. 
Other cases will be shown, notably rig (40) which do 
not show this. 

The next cases show a fall of pressure on exertion. 
They are very debilitated cases. 

ig 28. :.ale age 61. Just recovering from Subacute 
, heumatisrri which has kept him in bed for 5 weeks. 
Patient is very debilitated. SPP. 120. The pressure 
on exertion is low and there is a sudden fall towards 
the end of diastole. This patient showed a marked 
postural variation. 
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Fig 29. Male age 38. SPP. 135. This patient was in 

bed for 4 weeks with a Septic Throat and was very 
debilitated. I;ote the marked fall of pressure on 
exertion, giving the "empty condition of the cirnulat- 
ion during Ventricular diastole ", described by 
(Bramwell 54. 35.) Mc enzie (36) says, "When an 
ordinary person's Heart is called on in exertion, the 
Heart responds by strong Ventricular contractions: in 
a debilitated patient the effect occurs by a greater 
number of feeble and less complete contractions." 

3. 

ig 30. ale age 46 suffering from Carbuncle on the 
neck. Patient had a pulse of large volume and there 
was a susi:icion of a slight aortic systolic murmur. 
On exertion it will be noted that the pulse has 
developed a character somewhat akin to aortic incom- 
petence. 

Fig 31. Female age 42; anaemic debility. The next 
case was taken from a patient who suffers from i'_sthma. 
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ig 32. male age 43.(p. st :nd4n E}Ë 

( Systälie press. 14G 
( Diastölic 105. 

There is little change on exertion.: 

Fig 33. ..ale age 30. (Systolic rressure 130 
(Diastolic 90 

The Cardiac apex was et the nipple line and there was 
a faint mitral systolic murmur. He had been invalided 
out of the Navy- for Rheumatic fever. In his case the 
pulse is quite as good after the exertion as on stand- 
ing. 

In the next series there is a very distinct fall 
arterial pressure on exertion. 

05), 

Fig 34. rsle age 63. Cardiac dilatation: feeble Heart 
sounds: mitral systolic murmur: oedema of ankles and 
dilated venules around the costal margins. 
(2. standing 96. 
(Systolic press. 140. 
(Diastolic 90. 

Or. exertion it will be seen that there is a very 
evident and distinct fall of arterial tension, the 
artery being apparently very empty at the end of the 
Ventricular systole. There is also an element of 
Hyperdicrotism. Such a fall of pressure in an old 
patient with moderately high tensioni,indicates a verc, 
definite element of Cardiac inadequacy. 
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Jig 35. Female age 11. She is a healthy girl and this 
treeing may be compared with the next one taken from 
her sister. 

Fig 36. Female age 13. She has srffered from Heart 
disease for some time and is breathless on exertion. 
Apex at nipple line: aortic diastolic murmur heard at 
the bottom of sternum: and a somewhat jerky pulse. 
The symptoms pointed to an early Rheumatic affection 
of the Heart. On exertion it will be seen that the 
ventricular systole is very sudden and the fall of 
pressure abrupt, the tension being 107 in diastole. 
The pressure is not so well maintained as in fig 35. 

Fig 37. Bale age 41. Patient suffers from Ihthisis 
and is breathless to exertion. On exertion it will be 
seen that the diastolic pressure is very low and 
occasional smaller beats will be noticed, notably the 
seventh and 8th, also the 11th. and 12th. and 
15th., the irregularity being evidently due to Respir- 
ation. This form of irregularity on exertion is 
commoner that the "Pulsus alternans" and is probably 
e mild form of "Pulses ra&adoxus." The ordinary pulse 
is markedly dicrotous and the affect of posture is 
Shown in Section 1. He was a Bath chairman and in 
spite of the evident inadequacy of the circulation, 
continued his employment. He died of advanced Qhthisi 
5 months later. 

i^ 

s 
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Fig 38. T'emale age 69. She is suffering from Cardiac 
and general debility with breathlessness and giddiness. 
The pulse is one of "Virtual tension ". On exertion 
the tension falls considerably and there is a good 
deal of Respiratory irregularity. rote the augmenta- 
tion of tension that occurs ú minute afterwards. 

g 39. Male age 47. This patient has been an alco- 
holic for a greet number of years and hes the irregular 
Heart of drinkers mentioned by McKenzie (364. He was 
under treatment tow 10 years ago for "palpitation ". 
There are a number of dilated venles round the costal _- 

margins. On exertion (20 steps) the pulse tension is 

fairly well maintained, though the 6th. and 7th. 
pulsations show Respiratory influence; but after 40 
steps, the pulse tension has fallen considerably and 
the early pulsations show Respiratory influence to a 

marked degree. He was much more breathless after 
climbing 40 steps. 

1'ig 40. Female age 69. (P. standing 91 
(Systolic Pressure 180. 

She suffers from Bronchitis and Emphysema and has done 
so for the last 25 years. She occasionally gets 
syncopal attacks. On exertion it will be seen that 
there is a great fall of pulse tension and great 
Respiratory irregularity, no two beats being alike. 
There is an'extra systole' at the 10th. contraction. 
She was very breathless on exertion and the Inspira- 
tory and Expiratory Variations must have been very 
great to affect to such an extent, a pulse with a 
systolic pressure of 180 mm. It approaches to the 
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description given by Mahomed (32) of a case of Heart I 

failure in Typhus Fever. 'Each contraction of the 
Heart varying in power from the preceding one.: the 
pulse altering its characters at each pulsatión, being 
sometimes not fully dicrotici at others hr;erdicroF 
tic1 and at another monocrotic. The hespirat'ory line 
is undulating." 

dos , a 66 Ho 

Fig 41. Male age 72. (P. standing 104 
(Systolic Press. 150 
(Diastolic " 95 

Cardiac apex 4- inches from the mid line: Heart sound 
obscured. He weighs 14 stone and has Ruddy cheeks. 
He ha dLRheumat is fever 10 year ago. He was not a 

patient but he had so much dyspnoea on exertion that 
I took the above tracing. Note the great fall of 
tension on exertion, the artery being apparently 
practically empty during diastole. The first 2 

beats approach the monocrotic variety and others are 
hyperdicrotous. The pulse is markedly affected by 
Respiration. The augmentation of pressure one and 2 

minutes afterwards will be noticed. In this case 
probably the 'suction' action of the Left Ventricle 
is feeble does not admit of an adequate quantity of 
blood for a proper circulation. The dyspnoea on 
exertion was extreme. 
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1-ig 42. Female age 63. She has burl feeling weak and 
breathless for some considerable time., bút.hes not 
taken to.bed. She walked one mile in to the Zispensarv. 
Cardiac - a.pex. 4 inches from the raid line: pulsation 
violent ',. with every 3rd. beat or so strenger: mitral 
systolic murmúr: oedema of both legs: lik, t Bronchitis: 
:arid .blueness :of. the lips. . 

C2. standing 140 
Ls.ystolic pressure (strongest) 170 ' 

The great irregularity of the púise obtsiried in the 
sitting and standing postures will be appa,Tient, but on 
exertion an extremely irregular pulse is fiaund which 
varies greatly in pressure and which is.áp.parently 
very empty during the diastolic period. '71:t resembles 
tracings shown by laic Kenzie (36) , Bramwell (55 & 36) , 

Sansom (33) Oliphant Nicholson (37), Steell (38) 
descriptive of Heart failure and usually found in the 
la t.sta =es of Pneumonia. 

zt, 
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Fig 4540shows the tracings taken from the same patient 
4 months later. The pulse is steadier and on exertion 
the arteries are better filled and there is much less 
respiratory irregularity. 

The last few cases show a well marked fall of 
tension on exertion and in this respect they resemble 
the tracings obtained by Schott (29) , Oert el (30) and 
Cleghorn (27) after severe exertion. 

However much. the value of Sphygmographic examina- 
tions might be doubted, I think it may be said that 
some of these cases shown indicate marked Cardiac 
inadequacy. 

In the next set of tracings many examples of 
varying pressures on exertion will be found. 
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.Fig. male, age 20. (P. standing 92. 
(Systolic Press: 120 
(Diastolic " 90. 

Patient conplains of pains round about the Heartland 
thinks his troublesmay have been caused by smoking. 
The apex is in the 5th. Interspace 4 inches from the 
mid line: the pulsetion is diffuse and the Cardiac 
sounds are ringing, all indications of a slight Cardiac 
dilatation.. On exertion the systole is very sharp 
and the pulse very markedly dicrotous and inclined to 
hyperdi crot isrn. 

JPig 43. Female aged 14. There is a well marked 
mitral systolic murmur but the Apex of the Heart does 
not extend beyond the nipple. On exertion the pulse 
varies considerably and is hyperdicrotous in places, 
but there is that tendency in the pulse of Youth. 

Fig 44. Female age 69. She suffers from Bronchitis 
and occasionally has oedema of the ankles. 
(P. standing 72 
(Systolic press: 140. 
(Diastolic " 85. 
On exertion the tension is well maintained and though 
there were some "intermissions" in the ordinary pulse 
they are not reproduced on exertion. There is some 
respiratory variation, notably at the 2nd. last beat. 
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bi 45. Female age 80. She has been having I.V. of 
the Tincture of Digitalis for over a month. There 
are occasional "intermissions" which are not reproduce 
on exertion. The ordinary pulse partakes somewhat 
of the 'Pulsus Alternans' variety and on exertion the 
tension falls considerably and there is respiratory 
variation.. 

Fig 46. Female, age 52. Patient is fat and suffers 
from Dyspnoea on exertion, when it will be seen that 
there is considerable respiratory irregularity. 
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Fig 47. Eale, age 55. He has just recovered from an 
attack of acute Bronchitis. (P. Standing 70. 

(Systol. Press: 150 
(Díast. " 100. 

On exertion the pressure falls considerably and there 
is a good deal of respiratory irregularity in the 
portion of the trace shown. Note the augmentation 
of pressure 1 and 2 minutes after exertion. 
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Fig 48. Female, age. 39. The tracing was taken short- 
ly after the patient had got u: after a,_.month!s stay 
in bed fog- Subacute Rheumatism. She had Rheumatic 
fever 23 years ago, with the result that she now has 
Mitral Stenosis. It is however not a severe form 
and the apex is within the nipple line and 32 inches 
from the mid line. 
(Pulse standing 100. 
(Systolic press:120. 
(Diastolic " 80. 
On exertion there is. a marked fall of diastolic press- 
ure, the trace shovri1yrespiratory undulations and also 
Hyperdicrotism. A similar trace is thus described 
by Lahomed (32). It shows one bad joint, it is 
slightly by erdicrotic ana in Heart disease this may 
always be attributed to excessive venous congestion 
and shows the obstruction to tiie circulation to be 
very great." rote the augmentation of pressure one 
minute afterwards. 

Fig 49. Female, age 27. She suffers from Zlitral 
Stenosis and the Cardiac apex is 4 inches from the 
mid line. The change in the pulse on exertion was 
not so marked as I expected, but it will be seen how- 
ever that there is a well marked respiratory undulatio 
with variation in the strength of the beats. Of a 
similar pulse 1,1ahomed (32) says "note the large propor 
tion the percussion wave beats to the tidal - the 
latter being hardly discernible - and also the fullnes 
of the artery during diastole. The Heart is contract- 
ing sharply and shortly/impelling only a small amount 
of blood into therteries by each systole owing to th 
free regurgitation. i The diastolic expansion of the 
artery is well sustained by reason of the venous 
engorgement .° (0"w,.ß 

_iv cm. ? 
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Fig 50. Female age 71. She is suffering from 
Bronchitis with marked dysrnoea on exertion. She has 
oedema of the ankles: blueness of the lips : - Cardiac 
apex 4i inches from mid line, with weak and diffuse 
apex beat and a mitral systolic murmur. She feels 
giddy. (P. standing 11.0. 

(Systol. Press: 130. 
(Diast of . 90. 

On exertion the great irregularity in the julse will 
be noted, the variations being most pronounced in 
;diastole. examples of incomplete beats are also seer 
and °ih,this respect the tracing resembles that taken b 

Bramwell(36) during an attack of Asthma and by Sansom 
from a case of lfitral Stenosis and Incompetence. The 
second portion of this continuous tracing /though still 
irregular is comparatively regular as compared with 
the first portiontand a comparison of the two gives ar 
excellent demonstration of the rapidity with which the 
pulse settles down to its usual condition after the 
exertion is over. It also hints at the possibility of 
;extreme forms of irregularity during exertion in some 
cases. 

( 

Fig 51. Male, age 44. Bronchitis: Emphysema and Pul- 
monary Tuberculosis. On exertion resriretory undul- 
rtions and variations will be noted. He ran up the 
Lairs however. 

Fig 52. Lalo, Lge 3. (P. standing 125. 
(Systolic Press. 110. 
(Diastol. 80. 

This patient has well marked Pulmonary Tuberculosis 
tfecting both lungs and develors a temperature of 
bout 1000 at night. He has a considerable amount of 
'ronchitis and diffuse moist crepitations. The ord- 
'nary pulse is of low tension, but on exertion it will 
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be seen that there is a marked loWering of tension-San 
lempty condition of the arteries during diastole,ana 
marked respiratory variations. 

ig 5. Female, age 59. .general debility. 
(P. standing 102 
(Systolic Press. 160 
(Diast. 110 
On exertion there is sonne respiratory variation 

109 `,,,, 4i6//Z. t'111", . 

121,24411, t. 

zo.st>vps 

-f ̀ w-.,,.%n` 
f ` ` .;'-. 

Fig 54. Female, age 62. She had Bronchitis: oedema of 
the ankles and a suspicion of a lditraal systolic murmur 
On exertion there is a considerable amount of respira- 
tory irregularity and variation* in the diastolic 
pressure. This patient improved, but 5 months after - 
wards she developed acute Bronchitis with dilatation 
of the Heart and died after being ill for 3 weeks. 

1}'ig 55. Female, age 80. Patient suffers from Heart 
failure, with marked cyanosis: oedema of legs and 
ankles,and urgent dyspnoea. The Cardiac apex was 4 
inches from the mid line and there was a 3vîitral syst- 
olio rnurmurr Patient wouldn't go to bed and occasion- 
ally walked across the room. This had the effect of 
making her develop marked cyanosis, and by placing the 
Sphygmograph on her wrist I was able to get a pulse 
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tracing after one of these walks. Note the marked 
irregularity in the pulse, the diastolic expansion 
remaining very low in some instances. It will be seen 
that a kind of 'Pulsus r'.lternans' develops, but it is 

not a regular form and though alternate beats may be 
similar for a time, two, more ordinary bests are inter- 
posed on occasions. This is the most common form of 
'Pulsus Llternans' after exertion, - an irregular for 

Fig 56. Iii ,le, age 71. Patient had hurried in,,and had 
covered his mile and a half at a speed much beyond his 
usual(with the result that he was somewhat exhautted, 
and the pulse rate vas 120 sitting and standing, with 
about 2 "intermissions" to the minute. I was uñnlé....to 
get a pulse tracing at the time but got one 20 minutes 
later when the pulse was still fast though slowing 
down to 100 sitting and standing. The ordinary pulse 
demonstrates to a certain degree the characters of 
"Pulsus .lternans ". On exertion there are respiratory 
variations and also the developement of 'Pulsus biter- 
vans' but it is not quite'regular, for while the/ 
secuence at first is 3rd, 5th, 7th, and 9th, it changes 
at that stage and becomes 10th, 12th, 14th, 16th, and 
18th. Clifford Allbutt (1Z) thinks that 'rulsus 
Mernans' may develop on exertion and LcLenzie (39) 
says "exhaustion_ from bodily exertion may cause 
'Pulsus t.lternans' and 464 patient with a regular 
pulse developed 'Pulsus Alternans' after going up 2 

flights of stairs." 1 have found that the forn:, dev- 
eloped is not quite so regular as the 'Pulsus rlter- 
nana ' . 
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57. Isle, age 18. The tracing to the left was 
taken when the patient was not feeling very fit, immed- 
iately after a 2 hour's sleep in the afternoon -Ó 0-e 
(22) says "The circulation runs down in vigour as well 
as in 'fr.eci1?eney by a long night's sleet" and those un- 
accustomed to a heavy afternoonslees) feel rather mis- 
erable when they waken up. 3t will be seen that the 
tension is low and that the pulsations vary in size. 
The figure to the right refresents the normal trce. 

Fig 58. Female, age 73. She suffered from Eronchitis 
and was cyanotic., res irations 40: Pulse 1 02. The 
first tracing shows u.dulation and irregularities es- 
pecially in the diastolic period. The second tracing 
taken after she had been under treatment for a month 
(Cardiac tonics.), shows a more regular - pulse; a higher 
tension during diasto]., and a more powerful systolic 
expansion. 

rig 59. Female, age 65. Debility, general and Cardiaç, 
with tendency to occasional oedema of the ankles. She 
has dyspnoea if she exerts herself. P. Standing 98. 

Systolic Press: 10. 
Diastol. 95. 

The tracing undulates and varies with respiratíon,and 
it will`be seen that in proportion to the other parts 
of the tracing, the systole of the Heart is quici5and 
powerful. 
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'Fig 6G. Male, age 79. :(P. standing 70. 
(Systól. Press: 150. 
(Dia st of . " 75. 

This patient developed Bronchitis for the first time 6 

weeks ago and the Heart.. vas also affected; dilatation 
with Mitral Systolic murmur end. great irregularity 
supervening. His condition improved and he was able 
to get about again and the above tracing was taken. 
:Tote the sudden and powerful contraction of the Heart 
and the varying pressurF in diastóle. lasing. (6) says 
that the greatest rise in pulse pressure on'exertion 
occurs in old and feeble patients and Gordon (15) shows 
that 'the most immediate rise of pressure on exertion 
occurs in patients with compensated Heart lesions. 
The last three cases exemplify powerful ventricular 
contraction of an unsustained character on exertion, 
occur,,4ng in patients with weak Heartstbut this is most 
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Fig 61. Male, age 56 (ì-. standing 108. 
(Systolic Press:. 170 
(Diastol. " 140 ? 

2atient is an alcoholic with a well marked "grog 
blossom "; tremor of hands and tenderness along the 
nerves of the limbs. Cardiac apex at 6th Interspace 

inches from the mid' line: diffuse apex beat and a 

soft Mitral systolic murmur. There were'sorae "inter- 
dissions" in the ordinary pulse. It will be seen that 
in the ordinary pulse on standing there is the devel- 
opment of ' Pulsos Alternans'. On exertion, 20 steps, 
the diastolic pressure falls very low and there is the 
development of 'Pulsus Alternans' towards the end of 
the trace. On exertion, 40 steps, the patient was 
much more breathless: and the diastolic pressure has 
become lower still, with a tendency to hyperdcrotism; 
variations occur in diastole; anextra -- systole occurs 
and thereafter ' Pulsus Alternans' develops. The Heart 
failure in this case undoubtedly owes its origin to 
ticohol. 

Though numerous cases have already been cited in 
which an irregularity found under ordinary conditions 
did not appear on exertion, the following examples 
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illustrate this point graphically and show that the 
irregularity either does not appear or is made no worse 
by exertion. 

ig 62. Female, age 72. She suffers from. dy4pnoea, end 
here is slight Cardiac dilatation with oedema of the 
nkles. Irregularities were ̀ félt' in the pulse. On 
standing before exertion one extra systole can be seen 
end another occurs on exertion. The tension of the pulse 
is well maintained. 

ig 63. male, age 75. lyiitrel systolic murmur. Ihere 
were occasional "intermissions" in the ordinary l;ulse, 
ut it will be seen that they are not reprodueed on 
exertion.' The tracing is somewhat undulating. 

Fig 64. remele,,age 67. The rhythm is somewhat undule 
ting, but there are no irregularities in the rate. 
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Fig 65. 1Je.le, age 78. Suffers from Bronchitis and 
slight oedema of the ankles. One or two "intermissions" 
occured in the pulse but none were reproduced on exertion. 

'ig 66. Male age 70. Bronchitis. Three months ago he 
ad Cardiac dilatation with oedema of the ankles, but 
is condition is now greetlÿ improved. On exertion he 

suffered from very considerable dyspnoea, but the pulse 
tracing shows e well maintained circulation, so that in 
all probability the Myocardium is in fairly good con- 
dition and the dyspnoea is due to his emphysema. Two 
"intermissions" occur on exertion, but just as °many occur 
in the normal pulse 41-if there is a tendency to the 
development of `Pulsus Alternens' after the long pause ; 

that tendency will also be seen to occur in the pulse 
taken while standing. 

The next two tracings were taken from Neurotic 
females and show the development of irregularity after 
exertion. They were subject to the sensation "as if 
the Heart had stopped" and to palpitation. This chel- 
lenges the statement that exertion always makes irreg- 
ularities due to Neurotic troubles, disappear. 

Pig 67. Female, age 28. Note the irregularities and 
the variations in the systoles found 1 minute after 
exertion. 
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1 Fig 68. Female, age 27. Suffers from anaemia. On 

!exertion the pressure varies and after the long pause 
there is an ordinary contraction followed by what loo 
like an extra systole. 

It seems to be generally conceded that when the 
Circulation is inadequate there is a tendency to 
irregularity of the pulse on exertion. The following- 
tracings are examples of irregularity induced by 
exertion end where irregularity was already present it 
became more extreme. In many cases there was. Ai ten- 
dency to the formation of an increased number of small 

' #linked beats' and some cases seemed to approach to the 
development of a condition somewhat resembling Parox- 
ysmal Tachycardia. 

'Fig 69. Male, age 86. (P. standing 78. 
(Systolic Press: 180. 

He suffers from Bronchitis, but has Cardiac dilatation 
with oedema of the ankles. Apex 4 inches from the mid 
line. On exertion irregularities develop, but they 
are not many end irregularities are also found in the 
ordinary pulse. The - eressure is well maintained. 

Fig 70. Male, age 68. This patient had a Cardiac break- 
down 3 months ago but improved under treatment and he 
now again complains of Dyspnoee. He has a grossly 
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irregular pulse, Cardiac dilatation, mitral systolic 
murmur and oedema of the' a nkles. Note the great irreg- 
ularity of the ,pulses snd on' exertion it will be seen 
that the Heart contracts iorerfully and that the rate 
of the pulse is reduced. There ísflattenirg of the 
tracin, duran: diastole end res=irntor; irre ;ul,rity. 
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ß'íg 71. was taken from the same patient a week later after 
he had had m.x of the Tincture of Digitalis, three times 
s day. The arteries are better filled during diastole.. 
There is a slight tendency to hyperdicroiism; but exer -, 
tion seems to have little effect on his heart and the 
patient is one who never lies a , bit tirsi s ebot while' 
undergoing his cure 

ig 72. Female, age 69. This patient walked two miles 
to the Dispensary. She gets Bronchitis and wheezing 1 

from time to time. The Cardiac apex is 4_ inches froth 
the mid line: the pulsation is forcible: there is no 

I 

murmur but the ankles swell especially at night. On 
exertion the pulse becomes very irregular and there is 
the tendency to the development of a great number of 
small contractions. When the effects of exertion are 
beginning to pass off stronger beeta develop and the 
same result was obtained by making the i.atient walk 
5lon the floor. 



Fig 73. Female, age 68. Cardiac dilatation: Bronchi -! 
tis: Cyanosis and oedema of ankles. On exertion note! 

the relatively large Ventricular contractions and also¡ 
the extra systoles which vary in size. Note also the 
occasional sequence of beats of low tension after a 

long pause. The Rhythm is nondescript. McKenzie (40) 
discribes similar cases thus: "In patients who have 
exerted- theuselves a transient but extreme irregularity 
may be detected in the pulse; small beats and big beats 
may follor one another in bewildering fashion. But 

1 

so brief is the duration of the tumubtuous action of 
the pulse that before one can ally a Sphygmograph the! - 

arrhythmia has to a a .great extent disappeared" In my 
observation I have ̀ found that the changes in the pulse 
due to exertion subside very rapidly °, and the loss of a 

few seconds would greatly detract from the value of 
the tracing.. The lowering of the pressure following -. 

exertion brings out a similarity in this case to one 1 

shown by Russell (18) to demonstrate the effects of 
Erythro- tetranitrate where the ordinary pulse may be 
taken to represent the pulse before, and the pulse on 
)certion that after the administra on of the Nitrite. 

Fig 74. Female, age 57. This patient walked in to 
the Dispensary and had a . itral systolic murmur. The 
Cardiac apex did not extend beyond the niZple. Her 
cardiac condition was due to Rheumatic...fever 14 years 
ago. It will be seen thatrwhile on sitting and standi ng 
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there are one or two smell contractions after each 
full beat, on exertion we get one full beet with 3-4 
smeller ones. The arterial tension is however well 
maintained end she was not breathless on exertion; 
her condition improving with Cardiac Tonics end with- 
out rest in bed. The result of exertion in more severe 
cases would be that the smell contractions would be to 
feeble to affect the pulse et the wrist and the tr cing 
would. show a line with an occasional summit. 

.!.3l_6í' 
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rig M. Female. age 67. retient has had Bronchitis 
every Winter for 12 years. She hes en Emphysematous 
chest; cardiac apex 4 inches from the mid line; dilat- 
ation of the Heart enc e mitral systolic murmur. 
There were about 5 -10 intermissions1'i ; er minute in the 
ordinary pulse, though the tracing shows no more than 
e slight inequality, but on exertion e marked change 
will be seen to occur. At first one extra systole occurs 
after every full beat end gradually this increases till 
we get, 2, 3, 4, 5, 6, and 7 after each full beat and 
finally some of the smaller contractions are no longer 
on the decending line of the lest contraction, but are 
on the base line` (,;,d.. C) 

76. was obtained from her pulse the first time she 
'mounted the stairs, but as I thought the condition 
might have been due to the Sphygmogra h's slii ::ing off 
the wris I made her remount, end got tracing 75. 
On however:; it will be seen that fig 76 shows 
a much fester pulse of about 180e end taking into 
accoll_t the almost independent nature of the smell 
I veStowards the end of tracing number 75, I em inclined 
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to think that fig 76 ray reÿ:resent a form of Paroxysmal 
Tscelycardist induced in this patient by exertion. 
McKenzie (36) believes, that "Paroxysmal Tscthycsrdia* 
may be due to a series of :remsture systoles in this 
case there is a tendency to the substitution of small 
premature contractions for the ordinar s stoles. 
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Fig 77. Male, age 56. Cardiac dilatation, with mitrvl 
systolic murmur; venous congetion of face and venules 
round the costal margins: enlayed liver and oedema of 
the legs. On exertion his chief complaint was giddi- 
ness, but he wos also very breathless. On exertion it 
will be seenthat there is e disappearance of the 
strong contractions found on sitting and standing, 
their place being taken by small rounded suiimits occas- 
ionally appearing along what would otherwise be o 

straight line, and in some portions it will Le noticed 
that for quite long periods there are intervals of 
silence during which the cardiac contractions fail to effect 
the pulse at the wrist. In contradistinction to this 
case note the next where the Heart responds 
better toexertion. 
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Fig 78. Late, zee 60. This patient is convalescent fro.. 

s cardiac breakdown 3 months ego, when he had oedema 
of the legs and the other signs of Heart failure. 
On exertion in this case it will be seen that there 
is a tendency to the development of smell contractions 
on the descending line in place of the long pauses; 
found on standing. This cóse one would think reacts 
fairly well to exertion and differs from the last case 
Ofig 77) were the long j &uses tended to become more 
prolon-ed on exertion. 
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Fig 799. Female, age 7. The history in this case was 
th -at she.gets blue on exertion and that she had attacks 
of Hsemoptysis. On examinatioh I found that she had 
cyanosis of cheeks: rather massive oedema of the legs 

i and a presystolic itral murmur. The pulse wns very' 
small and it Vas dificult to get a good trace as the 
child fidgeted so much. The most noteworthy fact 
was the tremendous effect respiration had on her ordin- 
ary pulsed and on exertion the effect was very much 
greater. It will be seen how this causes the rate 
to vary so nigh from fir e o tine. dote the 3 large 
contractions 46141-1,1014gPi 

In many of the above cases it might 
seem, that the tests should not have been used, but 
all the patients walked into the Dispensary, not one 
of them objected to the testy and as a rule they had 
to climb stairs twice as high and as difficult at 
home. We shall now leave the Pathological section ar_d 

turn to a purely physiological region. 



Fig 80, was taken from a healthy youth aged 18 years. 
The first - tracing shows the condition of his pulse 
after ordinary exertion, and the 2nd. and 3rd. tracing 
give a continuous picture of the effects j roduced on 
the pulse by running half a mile at a quick pace. Th 
Sphygmograph was applied to the wrist but at the end 
of a ouarter mile it was found that the instrument ha 
slipped round. slightly. It wes again adjusted and on 
the completion of another quarter of a mile the instr 
ument was in good position and wanted very slight 
attention. The smoked paper was now slipped in and 
the subject was made to run 100 yards at a good pace 
to keep up the effort /and the above tracing was taken 
immediately on his arrival. The points to be noted 
are the lowness of the diastolic pressure and the 
variations in form and fullness of the pulse with 
each pulse wave. After e quick systole the artery is 
apparently fairly empty during diastole. The first f w t.c 

beats are practically monocrotic giving an indication 
of what may possibly take place during exertion. 
Towards the end of the tracing will be found waves 
similar to those described by Ewert (41) when the 
effects of Amyl nitrite were beginning to pass off. 
Some of those I have marked by a cross and I have 
found them when the pressure conditions are varying 
as the effects of exertion ,are beginning to pass off. 
The actual pulse rate is not given as this varies so 
considerably. Cleghorn (27) and other American obs- 
ervers have succeeded in taking pulse tracings of 
Marathon runners, two minutes after the completion of 
the race, but on examination of the stove tracing, it 

will be evident that the delay of a few seconds 
would have lost the most valuable part of the tracing, 
as the pulse so speedily regains its usual character. 
Allbutt (13) thinks that 'Pulsus Alternans' may be 
produced by exertion and certainly the pulsations 
vary greatly, but though the variation is occasion- 
ally restricted to alternate beats, it is generally 
more irregular in incidence. 
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Larrabee (27) says "it is almost certain that there is 
a marked drop in the blood pressure of the Marathon 
runners after a race" and Cleghorn's tracing pointed 
to enormously low arterial tension with dicrotismiand 
in two -thirds of the cases the pulse was markedly 
irregular. Keyt (42) took tracings from the pulse of 
Bertha von Hillern during intervals in her walk of 
100 miles in 28 hours /and the tracing taken 10 minutes 
after the completion of the 98th. mile shows a small 
tracing, sloping, without dark of Predicrotic wave 
and distinctly dicrotic, pointing to dminished art - 
erial tension. Williams(26) found the pulse of exceed- 
ingly low tension after a Marathon race. The tracings 
taken by Schott (29) after 10 minutes wrestling show 
pulses of very low and varying tension and the blood 
pressure at the end of the 10 minutes had fallen from 
115 -82mm. Oertel (30) found that exertion raised the 
blood pressure but produced a Sphygmogram typical of 
a low ten:itn pulse. Mahomed (32) says that exertion 
has the effect of increasing the rapidity of the 
pulse and of diminishing the tidal wate,and with ref- 
erence to fever Sansom (33) says that win early fever 
the exaggerated Heart force may cause a greater volume 
than normal of blood to be expelled at each systole. 
Therefore the arterial tension will be increased 
though the tracings don't look like it." Christ 
quoted by Hill (8) says that the exertion of climbing 
steps may produce marked dicrotism. 

These authors all seem to find that however the 
blood pressure may be raised, the effect of exertion 
is to generate a pulse known in Sphygmographic lang- 
uage as a low tension pulse and the observations I 

have madeng me to the same conclusion. In other - 
words theApressure sayer may not be raised by exert- 
ion but many changes. effected in the 1Balance 
of the Circulation' which are best shown up by the 
Sphygmograph. 
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416'81 represents an attempt n de to register the' 
pulse during exertion. Fig (A): was taken in the ord- 
inary way_ after exertion, but the others were taken 
'curing exertion and in some cases will be seen a- con - 
tinuous tracing of the pulse during and after exertion. 
To limit the amount of oscillation a small piece of 

.177crod was attached to the writing lever and though the 
resulting tracings tre poor, still they may :help to 
-giv;e some indications of the conditions obtained dur- 
ing..exertion. Fig 80 showed us that the 'diastolic pre - 
ssure is' very variable nnd. that factor is confirmed by 
these tracings. The indications are that exertion 

..produces high pressure during systole and lot pressure 
during diastole; but the pressure during systole seems 
to be maintained for e longer period than might have 
been expected. Though we get a lowered pulse tension 
sfter exertion, in one of the tracings fig (E) it will 
be noted that the first 2 contractions after exertion 
represent a higher tension than that found in the 
subsequent ones; indicating that the tension found 
during exertion is próbably higher than that found on 
its completion. Under ordinary conditions it wbti.ld be 
impossible to get near enough to these conditions to 

- determine this point and my best tracings after exertion 
probably got no nearer than the 6th. beat and by thet 
time it will be seen that the pulse tension has been 
reduced. This tracing is a good example of the rapid 
changes undergone by the pulse from moment to moment. 
In other cases fig (C) will be seen the varying press- 
ures found in the transition stage when exertion is 
being replaced by the standing afterwards. across 
narks the hyperdicrotic portions and in some cases 
there is a tendency to the developement of the mone- 
erotic beat. On measuring such tracings as fig (D) it 
will be seen that the pulse during exertion is gener- 
ially as slow or slower than that found afterwards. 
The writing lever was too heavily weighted to give e 

proper tracing under ordinary conditions, but the 
extra oscillation induced by exertion has been to a 
certain extent regulated. 

Fig st was taken from a male aged 29. The ordinary 
tracing was taken and with the Sphygmograph still on 
the wrist a paroxysmal fit .of coughing took place, 
with the result shown. It will be seen that there is 
a great lowering of pulse ten fiion and a profound res- 
p.iratory influence. He had a large and full pulse, 
with a Systolic blood pressure of 140, but though the 
pulse is markedly influenced by the cough, a similarly 
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Fig 83. shows th 'changes induced in the pulse of .a 
boy aged 17 through playing the bagpipes, The ,pi i,es 
were kept going during the observation, one hand 
manipulating the Chanter while the other iras kePtx is 
steady as possible during the taking of the treeing. 
the pulse is very ,fast and hyj erdicrotie, 'and ,during 
deep inspiration a partial tulsus Para'dóxus' dev- 
elops, the pulse being of lower tension than during 
expiration. 

Many writers have wonderer? 7h y, if there is 
general dilatation of'.the artetíbles, exertion should 
lend to Heart strain and dilatation.. To all appear- 
ances the work of the Heart should be easier and 
Gibson (il) thinks that the circulation of waste pro- 
ducts may have a deleterious 'effect and may render th 
circulation of blood through the tissues more difficu.tÿ 
Fut though there is a general dilatation of the arter 
ioles this may not affeót the aorta to a great extent 
and at each systolé the Heart may still have to exert 
a considerable amount of energy in dilating the aorta 
Tigerstedt quoted by Janeway (1) has shown that not 
more than 1j 160th. of the work of the Heart is expen- 
ded in imparting to the blood stream its velocity, th 
entire remainder being required to overcome aortic 
pressure. Conditions undoubtedly change on exertion, 
but the dilatation of the aorta by the blood expelled 
from the Heart at each systole, must still account 
for a large expenditure of energy. 

CONCLUSIONS. 

(lÒ. That exertion under ordinary conditions seems 
to raise blood pressure; but lower blood tensio 
as demonstrated by the Shhyguograph. 

(2). That the most important condition is the 'Bal- 
ance of the Circulation'. 

That after severe exertion marked lowering of 
the diastolic pressure occurs and great varia- 
tion in individual systolic contractions. It 
is probable however that the tension of the 
pulse during exertion is higher than that imm- 
ediately after, and I have shown some cases 
which pointed in that direction. It is also 
possible that the pulse may be of monocrotic 
variety occasionally during exertion. 

(4). That the characters of the pulse after exertion 
change with great rapidity. 

(5) . That exertion, in Carcyiac ceses induced irreg- 
ularity in Rate and DithTm, great respiratoty 
irregularity and undul'tion1 and an empty con- 
dition of the arteries during diastole. 
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(6). :..(2 enzie says that the main symptoms on exertio 
Cardiac cases are subjective and apart from 

breathlessness the main symptom complained of 
seemîto be giddiness. 
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111 THE EFFECT OF FOOD AND THF, PROCESSES 

OF DIGESTION ON THE CIRGULATION. 

A considerable amount of doubt still remains as 

to the effect produced on the Circulation by the in- 
gestion of food and the processes of digestion; but 
the fact is undoubted that exertion after meals has 
often indmuced sudden death in patients whose Hearts 
ere diseased. Verious .explanations have been brought 

forward to. account for thisand the one usually given 
is that the stomach, distended with tlite food and flatu 
pushes up, the Diaphragm and impedes the action of the 
Heart. This undoubtedly happens and must be a serious 
encumbrance to a diseased Heart, but I think there is 

another possible explanation. Authors differ as to th 
influence meals have on the Blood fressure, but more 
important to my mind than any pressure Varietionlis th 
fact that the "Balance of the Circulation" is upset an 
a pulse full and splashing and resembling a collapsing 
pulse is produced. 

In studying the effect of posture on the Circula- 
tion, I found that in some cases a great fall of dias- 
tolic pressure occurred immediately on standing/and 
that this fall of pressure coincided with the "feeling 
of blackness" and of giddiness that occasionally seizes 
people on standing uj suddenly. Digestion accentuates 
the tendency to this collapsing condition of pulse and 
though this might be of small moment in a healthy :at- 
ient, it might be far otherwise in e patient with Heart 
disease. This state of affairs is apt to be exaggerated 
by exertion and the lowered tension accompanying ord- 
inary exertion becomes lower still in exertion follow- 
ing a full meal. 

In some of my cases it will be seen that exertion 
roduces pulse tracings resembling those shown by 
'ramwell and others and described by them as "showing 
an empty condition of the artery during diastole, often 
associated with a failing Heart." 

Here are some opinions from various authorities. 
Colombo (1) finds a fall i in diastolic pressure of 2OmmS . 

after meals and Janeway (2) thinks that systolic and 
diastolic pressures ere'equally affected; a rise of 
5mm. Systolic occurring with e fall of 5mm. diastolic 
ressure. . oldwater (3) believes that meals cause a 

rise of pressure. Broadbent (4) says "Food accelerate 
the Heart's action and relaxes the peripheral vessels. 
The arteries are relaxed and large and the tension is 
hus lowered after meals." Oliver (5) thinks that 
here is a grett dilatation in the Splanchnic areaand 
compensatory contraction of the cutaneous vessels. He 
also says (6) that digestion causes a rise of Blood 
: ressure in the distal area (terminal phalanx of finger}), 
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usually associated with a fall in the Brachio- Radial 
pressure and believes that the Hypotonie effect of 
digestio is quite usual in the earlier half of life 
and the Hypertonic in the later half. Hirschfelder (7) 
says that after meals the maximal and pulse pressures 
are increased and also the minimal pressure but to a 

lesser extent. According to him meals, exercise etc. 
produce a pulse with marked peripheral dilatation and 
of collapsing type with large dicrotic wave. Erlanger 
and Hooker (e) state that en increase in pulse pressure 
becomes manifest within a few minutes after the beginn- 
ing of the meal. Gibson (9) says "The influence of 
food is somewhat variable, sometimes a rise of pressure 
is found after a meal, but almost as frequently there 
is a fall. Bramwell (10 explains the effects thus - 

"The dyspnoea which Cardiac patients so frequently 
experience after a full meal, when the stomach becomes 
distended with flatus, during attacks of dyspepsia etc. 
.... seems in some cases to be produced by reflex 
impressions passing from the stomach through the Vague 
nerve tb the Heart." 

In my cases the postural variations before and 
after meals are first compared and then the effects 
induced by exertion and the effects of exertion are 
examined in the manner explained in Section n. 
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Fig 1. Female, age 34; convalescent after an attack 
of Tonsilitis which has left her very debilitated. 
She suffered:'from palpitation after meals. 

.Before Food. 
(P. sitting 106 (P. standing 106 
(Systolie pressure 135 (Syst. Press. 145 
(Diastolic. " 90 1'Diast. " 90 

After Food. 
(P. sitt. 120 1P. stand. 126 
(Syst. Press. 150 (Syät. Press. 145 
( Diast. 90 (Diast. 90 

in this case it will be noted that there is a 

more immediate fall of pressure on standing after food 
than before. The rate is also greatly accelerated. 
Note the gradual return of pressure after standing for 
2 minutes. 

e 
% 

y1 
. _ 

677/p. ll. p. go41__.. f-S 

4frAt 1/,.sa-re-t2 1\ 

z. GPe,a 11 ?6 5,Aft,1 

J\,)\- 
57 7 /ilal o ta-.4L-1. 

4.0A , ,. 
s»z. _aoal, flz s.ift/ri -- 

cleet h42.4' 

f\--h--A--"A 
(6S-/2 ?lDS4-. 

.Fig 2. Male, age 29. 
(P. sitting before food 72 (Pulse sitting after food 96 
'(Systolic Press. 130 (Systolic Pressure 135!. 

( Diast. 95 (Diastolic 9Q 
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After fóöd the pulse was much softer and the fall of 
pressure on standing is mo,m marked. The increase 
of rate on standing may be ̂greater than before meals, 
but the collapsing nature of the pulse becomes more 
a parent. 

Fig 3. Female, age 25. Apart from the increased rate 
it will be seen that the pressure of the pulse on 
standing after meals is less sustained than that 
before meals. Exertion after meals also causes a 

considerable reduction in the tension and an increase 
of rate. The pulse also becomes dicrotous and Mc- 
Kenzie (12) thinks that patients with dicrotous pulses 
are short- winded on exertion. 
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Fig 4. Female, age 39. Patient is anaemic and neur- 
otic. 
(P. sitting before food 86 (P. sitt. after food 81 
(Systolic Pressure 140 (Systolic Pressure 135 
(Diastolic IT 90 (Diastolic IT 

. 85 
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On exertion after .food-it will be noted that 
although the Systole is apparently more powerful there 
is a renter fall in diastole. 

Fig 5. Female age 27. She suffers from palpitation 
after meals. The postural rate is not increased by 
meals, but it will be seen at once that there is a 

great fallof pressure immediately on standing after 
a meal. The pulse on exertion is also of a jerky and 
unsustained character and in her case meals had the 
effect of inducing a pulse somewhat resembling the 
collapsing pulse in cases of aortic Incompetence. 
This pulse also resembles fig (671 in Byron Bramwell's 
"Students' Guide to the Examination of the -Pulse" 
representing "an empty condition of the artery durinj 
diastole; signifying e failing Heart ". This patient 
like many other neurotic patients who suffer from 
Palpitation, complained of a certain degree of dyspnoea 
on exertion after meals. We need not wonder at that 
on examinin_ the Pulse tracin_. 



Fig 6. Female age 21. She was suffering from Anaemia 
and had Thyroid enlargement 3 weeks before, with Ex- 
ophthalmts and Pulse of 120, pointing to a mild form of 

Goitre. Most of the symptoms had settled 
down by the time of examination. The postural rate is 
not increased by the meal but it will be néticed that 
the fall of pressure immediately on standing is much 
greater than before. On exertion the diastolic portion 
of the trace is flatter and falls lower down,and there 
is less sign of a predicrotic wave than in the tracing 
taken before food. f2e 

ig 7. Male age 29. 
(Systolic Press. before food 130(Syst. Press after food 135 
(Diastolic " 

I 95(Diast. " 
a 90 

In this case it will be noted that there is a great fall 
of pressure on exertion, the artery being apparently 
Very empty during diastole. The pressure on standing 
after food also notably falls. The condition most 
resembles that induced by the inhalation of Nitrite of 
Amyl and that does not suggest the expediency of ind- 
lulging in exercise. The diastolic collapse is due to 
dilatation of the arterioles and this collapsing pulse 
and other such occurring during the processes of 
igestion, differSfrom the collapsing pulse of Aortic 

Incompetence in that the collapse takes its origin 
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from the peripheral and not from the Central end. 

!Compare with fig 68. in Byrom Bramwell's "Students' 
'Guide to the Examination of the Pulse ". 
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Fig 8. tîale age 17. The pulse after food sitting is 

more sudden than that before,and on exertion the after` 
is apparently less full during diastole. 
(Syst. Press. before food 130 (Syst. Press after food 740 
(Diast. " 65 (Diast. 11 11 70 
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Fig 9. In this case it will be noted that the Pulse 
tracing after food is more sudden and less sustained, 
especially on standing. On exertion, after foodIthe 
systolic portion and tidal wave are better developed,; 
but the tension during diastole is apparently lower 
and the irregularity of the trace due to respiration,! 
reater. . 

f 

Fig 10. Male age 17. The systole after a meal in 
the pulse (sitting) is more sudden. On exertion 
after a meal, in proportion to the size of the systole, 
the diastolic portion of the tracing is less pronoun- 
ced, But at that age exertion after meals is not so 
unpleasant as at a later age.,, 

Fig 11. Female age 28. She suffers from palpitation 
after meals. The volume of the pulse was much larger 
after food, On exertion before food the pulse is 
'fully dicrotous, while after meals it is hyperdicrotous, 
and is also greatly affected by ilespiration. McKenzie 
(12) thinks that the main difference between a dicrot- 
ous and a hyperdicrotous pulse is a difference in the 
rate, but I think that the hyperdicrotous pulse indic- 

j ates greater suddenness and a reduction in tension. 
The pulse tracings in this case resemble some shown 
by Mahomed1 (13) that taken after meals resembling an 
untreated Mitral case and that before, the case after' 
treatment. He describes them thus "The pulse (before 
the administration of digitalis) is rapid; splashy 
and dicrotic; the systolic collapse in the tracing is 
sudden and the diastolic expansion large ". 
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Fig 12. Yiale age 30. The pulse before food will be 
seen to be somewhat hyperdicrotous. It is not however 
so sudden as that taken after the meal and there is 
evidence of a predicrotic wave higher up the tracing, 
while after food this falls to a low level in the 
tracing. The tracing after food resembles a tracing 
of Aortic Incompetence shown by Mahomed (13) and 
described thus : - "the percussion wave is greatly 
increased and bears no proportion to the small tidal 
wave: the dicrotic wave is very slight ". 
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Fig 13. Female age 27. In this case the tension is 
apparently improved by the meal. 
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age 36. 
Before Food. 

( P. Sitt. 76 
(Syst. Press. 
(Blast. " 

145 
100 

( P. Stand. 77 
(Syst. Press. 145 
(Diast. " 95 

After Food. 

(P.. Sitting 74 (P. Stand. 77 
(Syst. Press. 155 (Syst. Press. 145 
(Diast. " 100 (Diast. 95 

On exertion after meals there is a tendency to absorp- 
tion of the Predicrotic wave and the tracing resembles 
one described by Mahonled (13) presenting "a large full 
pulse with a well marked percussion wave, indicating 
an excited action of the Heart ". It certainly shows 
the element of suddenness. 

Fig 15. Female age 58. On exertion there is a greater 
tendency to flattening of the diastolic period and to 
respiratory irregularity. 
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pig 16. Male age 89. The pulse after food is more 
sudden; the diastolic portion is flatter1and there is 
a greater tendency to respiratory irregularity. 

Fig 17. Female, age 66. She suffers from Bronchitis¡ 
It will be noticed that on standing after a meal, 
there is a greater tendency to a fall of pressure 
than before, though the postural difference in rate 
is less. On exertion there is a distinct fall of 
pressure and marked flattening of the pulse tracing 
during diastole. The rate is also faster, and the 
syst9le more sudden and less sustained. In this case 
whe Ang' develo ed after the meal. 



!Fig 18. Female, age 69. She suffers from Bronchitis 
and has a high tension pulse (systolic Pressure 180). 
On.exertion she develops a very irregular pulse which 
is described utder the section on7; xeition, but it will 
be seen that alter food the pulse is more irregular, 
has a less sustained pressure, a more sudden systole, 
and a greater tendency to flattening of the pressure 
during diastole. She also suffered froth "wheezing" 
and dyspnoea after meals. BramwAll (1b) thinks this m 
sometimes be dué'''to reflex Vagus action, but .in the 
last two cases there were signs that the circulation 
was not so well maintained after. meals and possibly 
the "suction action" of the Left Ventricle was not so 
efficient. 

The effects induced in the pulse by various 
agents are mote easily demonstrated in the mobile 
pulse of the young, but in the last few cases it will 
be seen that it is possible to trace the effects even 
in the aged with a more stable circulation and higher 
tension. 

That meals induce some change I think few will 
deny, but.those who have investigated these changes 
by means of blood pressure observation have obtained 
varying results. I doni't think that the actual 
'blood pressure changes are so important as the more 
subtle changes unrevealed by the Sphygmometerf and it 
is through an attempt to get nearer to these changes 
that the experiments detailed above were conducted. 
The method is perhaps crude1and I may have been partia 
in my decisions, but I certainly think that in my 
observations the bias was towards the position I J. 

have taken upland this makes me conclude that meals 
and digestion induce$ a pulse which, as compared with 
the ordinary pulse, is of a collapsing, badly sustaine 
and dicrotous nature. 

;Many neurotic people with unstable circulations 
feel sick if they exert themselves after a meal and 
in some cases diarrhoea is induced. This may possibl 
have some connection with Lienteric diarrho bit a t_iko 

pep h&1í1. circulation so badly maintained as fig 19 
probably indicates great congestion of the circulation 
in the Splanchnic and Portal areas due to temporary 
inadequacy of the general circulation. This congesti n 
may lead to exudation of fluid into the Intestinal 
tract with the resulting diarrhoea. This may be 
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hypothetical, but it may sometimes happen. 

CONCLUSIONS. 

1. That meals tend to induce a splashing pulse, 
which shows a tendency to a fall of pulse tension 
on standing and on exertion. 

2. That the important point is not the change of 
blood pressure, but the maintenance of the 
"Balance of the Circulation ". 

3. That in neurotic cases with palpitation, the cir- 
culation may be very badly sustained, causing the 
patient to suffer from breathlessness on exertionl. 

4. That rest after meals is physiological. 
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1V. THE 
_ EFrECT OF ALCOHOL or THE CIRCULATION. 

Of the effect of Alcohol on the Circulation it 
may truly be said that the main symptoms are subjective, 
but objective observations may reveal a few facts. 
The effects noted by different observers must of nec- 
essity vary according to the dose or overdose taken 
and to the Physiological or Pathological state attained 
by the devotee. Many of the conclusions come to have 
been based on Laboratory experiment. 

Here follow some expert opinions on the subject. 
Cushny (1) says that "when a large dose of Alcohol is 
given, it causes a fall of arterial pressure by weak - H 
ening of the Vasoconstrictor centre and the Heart. 
Edgecombe (2) and Gibson (3) credit it with causing a 

'all of pressure while Broadbent's (4) view is, that 
"Alcohol increases the pulse rate and dilates the 
peripheral vessels ". Hale White (5) maintains that 
"in over -indulgence in Alcohol the patient has a rapid 
and weak pulse and the rate is greatly increased by 
exertion, which in health would hardly affect it/ 
Slight exertion makes the pulse weak and irregular ". 
Hill (6) states that "Alcohol renders systolic output 
incomplete, increases the diastolic pressure and causes 
dilatation of the Heart. It lowers the arterial 
tension ". Dixon (7) says that "Alcohol has little 
effect on the rate of the Heart in moderate doses; it 
dilates the superficial vessels and constricts internal 
vessels. In moderate doses it increases the activity 
and output of the Heart and in failure of the Circul- 
ation it raises blood pressure due to stimulation of 
the Heart. In normal men the systolic pressure may 
rise a little or remain unchanged, the diastolic tend 
to diminish ". 

The general trend of opinion suggests e lowering 
of blood pressure following the ingestion of Alcohol, 
and my observations also point in that direction. 
Besides lowering blood pressure however, Alcohol 
distinctly stimulates the Heart and this adds to the 
difficulty of experimental work on the subject. In 
many cases Alcohol increases the pulse,rate, but in 
general I agree with Dixon that it has little effect 
in this direction, and in many of my cases a fall of 
rate occurred. Alcohol dilates the peripheral art- 
erioles and the result is a full and throbbing pulse. 
Fig 1. shows the effects of Alcohol, where la. shows 
the pulse tracing before and lb. after the administra- 
tion. 
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The series of tree &hfrext shown were taken from person 
who had tad en a physiological quantity of beer from *- 
rint1and that they demonstrate so few changes is due t 

the fact that besides lowering the blood pressure Al- 
cohol stimulates the Heart. A l wering of the blood 
pressure was the usual findings Une would fancy that i 

this country the effects of excessive dosage' could 
readily to studies; tut opportunities did not present; 
bnd the effect of a pint. of beer, on men who had never 
een known to succumb tó' its influence,must have been 
negligible. 

.E ig 2. Male s:ge 29. 
(Syst. press. before beer 140 (Cyst. press after beer 125 
(Die st . 100 (Dia st . " " 100. 
Beer (lìpint) makes the pulse more dicrotous and on 

j standing after beer there is a more marked fall of 
;pressure. On exertion, after beer it will be noted 
that there is a more sharp and sudden systolic contrac- 

t Lion, more respiratory irregularity) and a greater 
'tendency to flattening of the pulse during diastole, 
and`9 hyperdicrot ism. In this case Alcohol markedly 
increased the rate. 
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ig 3. Viale age 47. 
Before Beer. 

(p. sitting 75 
(P. standing 80 

After Beer. 
(P. sitting 80 
(P. standing 84. 

Only pint of beer was taken. It had not much 
effect, but the systole is probably more sudden and 
the respiratory irregularity is somewhat greater. 
The rate is increased. 

Big 4. age 29. 

Before Beer. 
(P. sittings 70. 
(Systolic Press. 150. 
(Diastolic Press. 70 

After beer. 
(P. sitting 64. 
(3ystol. Press. 135.) 

(Diastol. 80. 

After beer the Auscultatory Throbbing (in the Sphyg- 
mometer examination) was less pronounced. On exertion(k.) 
the systolic contraction is quicker and the diastolic 
elevation is sharper and recedes more quickly - a 

collapsing pulse. In his case Alcohol (1 pint of beer) 
reduced the Blood pressure and pulse rate. 
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6. Iele age 18. 
(Before beer P. sitting 61. (After beer P. sitting 63 
(Systolic Pressure 140 (Systolic Pressure 130 

The auscultatory Throbbing (with Sthygmometer) was 
weaker after beer. In this cese, after ( 2 pint of 
beer) it will be seen that exertion induces a very 
quick systolic contraction, the pulse after systole 
apparently collapsing to es low a point or lower than 
at the end of diastole. The element of suddenness is 
well marked and the pulse undoubtedly undergoes more 
variations during its course than before. 

The next few cases were taken from hardened con- 
sumers, and little effect is shown; but they all 
undoubtedly show a tendency to the developement of a 

dicrotic pulse and that in itself means something in 
cses of high blood pressure. 

Am 

a ßj3 "y u_ _ems cz, 

, _Lu . a: - ::- - m as een a eavy seer 
drinker all his life. Before coming up he had taken 
2 pints of beer and he took 2 extra pints without 
showing any appreciable effect. The tracings taken 
differ very slightly from those taken when in a. more 
sober state next day. After beer there is a slight 
tendency to dicrotism in the ordinary pulse and on 
exertion there is a tendency to a more sudden fall 
towards the end of diastole. This case rather shows 
the effect beer does not have. 



Fig 7. Male age 72. One_ pint of beer was taken. In 
this case it will be noted that after beer the pulse 
has a distinct tendency to become dicrotous in the 
ordinary state and after exertion. However sang 
writers, such as Roy & Adami (8) Sansom (9) Galabin 
(10) Ewart (11) Lewis (12) etc. may differ as to the 
causation and.interpretation of dicrotismithey are 
generally agreed that the chief essential for its 
production is a quick and sudden contraction of the 

f 

Heart. It will be found that most men experience a 1 

greater degree of breathlessness on exertion after 
beer than before end this unsustained condition of 
the Circulation may explain that, for the change 
1.roduced somewhat siñulates the dicrotism and suddenness 
induced in the pulse bT Fever. 

Fig 8. dale age 42; a maltster who is in the habit of 
taking 4 pints of beer a day. One pint has no great 
effect on him, hut he finds the effects intensified 
if he smokes while taking his beer. There is a double 
aortic murmur and the apex is 5 inches from the middle 
line. He has served in the Army abroad. 
(Before beer P. sitting 78 (After beer P. sitt.62 
(Systolic Pressure 140 (Syst. Pressure 130 
(Diastolic 70 (Diast . 

11 
60;. 
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The auscultatory throbbings (hy Sphygmometer) are 
fainter after taking 1 pint of. beer. The pulse in 

1this case is not typical of aortic incompetence, but 
it was a jerky pulse which became more splashing after' 

beer. ',It also becomes more dicrotous and this is best 
remarked on exertion. The blood pressure and the pulse 
rate are .both reduced. He is more breathless on exer- 
tion when he has had beer. 

Fig 9. Vale age 75. 

Before beer P. sitting 76. (after beer F. sitting 68. 
Systolic Pressure 190. (Systolic Pressure 175. 
Diastolic 105. (Diastolic " 100. 
In this case the pulse becomes more full and dicrotouS 
after beer (1 pint) and this is more marked on exertion, 
where the suddenness is much greater. The Pulse press- 
ure and pulse rate are both markedly reduced. 

Fig 10. L.ale age 69. Exertion after beer has had 
little effect on his pulse but he merely had one half 
pint. There is one premature systole after beer at 
the 6th. pulsation but this might have been accidental. 
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:rig 11. kale age 70. He had one pint of beer. 

(Eef "ore beer P. sitting 75 (After beer P. sitt. 70 
Syst. Press. 170. ( Syst. Press. 185 

The blood pressure seemed to be raised in this case. 
There is little change on exertion but the 9th. beat 
after beer is a premature contraction and is followed 
by a long pause. 

I,Is,J Sto 
J 
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_ig 12. Male age 78. One pint of beer was taken. 

Before beer P. sitting 84 
Systolic Pressure 145. 

( Diastolic 110 

(After Beer P. sitt. 76 
( Syst. Pressure 145 
( Diast. 71 100. 

t will be seen that the pulse is more full and slower 
after beer and this also applies to the pulse during 
exertion though there is really very little change. 
The 10th. beat on exertion after beer, seems to be of 
the nature of a premature beat. In the last three 
cases, whether accidental or not, there has been the 
tendency to a premature beat on exertion i 

1 _ale age 68. One int of beer taken. 

.t before beer P. sitting. 70 (After beer P. sitt. 60 
( Syst. Press. 160 ( Syst. Press.10 
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In this case there is little change but Alcohol induces 
a more full and bounding beat. On exertion before beer 
the 7th. beat is premature but after beer there is also 
some slight irregularity about the size of the 8th. 
beat.. The -ulse is slower after beer. 

g e age 31. One pint of beer taken: 

(Before beer. P. sitting.79. (After beer. P. sitt. 75. 
" Syst. Press. 130. ( Syst. Prese.l25. 
" Diest. 95. ( Diast. " 110. 

( 

( 

On exertion it will be seen that the pulse is relatively 
more full during diastole after beer. In his case the 
pulse pressure and pulse rate were reduced. 

Fig 15. Yiele age 71. One pint of beer taken. 

(Before Beer.. P. sitt. 74 (After Beer P. satt. 74 
( Syst.Press. 155 ( " Syst. Press. 140 
(' Dias. 100 ( " Dias. " 95 

In his case there was a reduction in Systolic blood 
pressure, but no reduction in pulse rate. The pulse 
felt more ample after beer and it seemed so on exertion, 
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ig 16. Male age 63. One pint of beer was given. 

:efore beer P. sitt. 92. After beer P. sitt. 88 

(Syst. Press. 150 ( " Syst. Press.13 
(Diast. " 90 ( " " Dist. " 

He suffers from occasional Bronchitis and on examinat ' on 
of the Heart I found that he had a Mitral systolic 
murmur. The 'apex was at the nipple line and he had 
oedema of the ankles and congested veins along the 
Costal Margins. In his case the beer seems. to.:haveo 

I stimulated the Circulation and produced a better syst 
ol4N-on standing up the pulse tension does not fall as 
it did before beer. On exertion also, the tension ha 
improved and there is less tendency to hyperdicrotism 
rind to flattening of the diastolic period. 

- 9, Ir 

1g 17. idale age 30. One pint of beer taken. 

(Before beer. P. sitt. 92. (After beer. 2.sitt. 84 
( '' Syst. Press. 130. ( " Syst.Press.120 
( . 'T " Diast. " 90. ( Diast. " 80 

In this case it has very little action, but he was 
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';accustomed to the effects of beer. 

In another case:- 

(Before beer.P. sitt. 89 (After beer.P. sitt. 80 
( " " Wt.Press.170 ( " " Syst. Press.155 
( " " Díast. " 120 ( " ' Diast. " 110 

It will be seen that in a great number of the cases 
there is the combination of a reduction in systolic 
blood pressure and in pulse rate after taking Beer. 
In some rases little change is noted in the pulse but 
1so many of the men available were men who were in the 
'habit of consumin: considerable quantities of beer. 

:big. 18. The above tracings were taken from a male 
patient aged 78 who was dying, two days after the 
crisis, from Pneumonia. The pulse was very small when 
the first tracing was taken and e civarter of an hour 
after administering a tablespoonful of Brandy in warm 
water, the second tracing was taken. The pulse has 
increased in volume and the pulsations vary in strength 
and resemble somewhat 'Pulsus Alternans', saving that 
the irregularity is more irregular and often occurs 
at every third beat, or two small beats occur together? 
The irregularities are probably caused by Respiration,1 
and they resemble the irregularities somtimes found '-- 

after exertion. It may be possible that there were 
I 

irregularities in the pulse before Brandy was given, 
but theyshow up better in the larger pulsations after 
the administration. It may be possible however that 
Alcohol and other stimulatts induce a certain measure Í 

of irregularity in stimulating a failing Heart. This 
uestioñ is also asked in connection with the next case. 
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'Fig 19. Male age 47. Acute Heart failure. Patient 
had been e very heavy drinker and was in the habit of 
setting very drunk every week end. On Sunday he was 
sick and miserable as the result of a Saturday night' 
bout and he did not feel fit for work on Monday or 
Tuesday. On Wednesday I saw him/and he was then 
suffering from Gastritis, with coated tongue, but his 
condition was evidently improving. I prescribed some 
Bismuth Mixture for hin:1and by Thursday he felt much 
better and was beginning to feel quite fit again by 
Friday On Friday evening at 5, he complained of 
giddiness, of "everything going black" and he was 
inclined to faint on standing. He was forced to lie 
down -on a couch,and I was sent for, but as I was out 
I did not see him till midnight. He was then restless, 
with flushed cheeks, respirationgslow and sighing and 
pulse of 76. His temperature was not raised and he 
said he felt better and would be all right by the 
morning. On feeling the pulse I found that it was 
small, soft, and evidently of very low pressure, and 
on auscultation of the Heart I heard a soft but 

;distinct Mitral Systolic murmur and very feeble Heart 
!sounds. The apex was at the nipple line. From the 
softness of the pulse I suspected the onset of acute 
dilatation of the Heart,and so I returned and gave hid. 
a hypodermic injection of Strychnine and prescribed 

la mixture of Digitalis and Strophanthus. Next morning 
I found a still softer pulse,and the patient was bathed 
in a profuse sweat and suffered from. mild rambling 
delirium. I took a Sphygmographic tracing of the 
pulse as shown (rig. 19a) . It resembles one shown by 
ransom (9) to which he appends the following note:- 
"When the Left Ventricle is failing you get a long 
flat diastolic line with e systolie elevation at irr- 
egular intervals. The upstroke is short, sloping 
upwards and the first wave is sufficiently prolonged 
to form a flat plateau at the summit". On auscultation 
the soft Mitral Systolic murmur was heard, but only 
a faint 'tab' for the first sound while the second 
sound could not be heard. I gave him a Hypodermic of 
Strychnine IV: of adrenalin MV and of Spiritus Aetheris 
X. In a short time the pulse was more ample and 
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apparently stronger, but it was irregular and in 
:this fashion. Twenty to thirty full beats were fol- 
lowed by a period. in'which -20 -30 exceedingly sma1 ;.: 

beats océurèd, and these wereagain followecd by the 
, .ft.t.11 beats. After 4 'full beats; tracing' B shows the 
inception. of these smaller beats and towards the end 
Of the tracing the beats are so small that they fail 
to affect the writing point. The tracing. ends up as 
a line and the spaces seen between the dots on the 
line may represent abortive pulsations. The irregu- 
larities may have been due to interference with the 
Cardiac.rhythm caused by the Adrenalin; but they might 
also represent the effects of a stimulant on a failing 
Heart, the Heart reacting to the stimulant for a time 
and this over- stimulation resulting in an after de- 
pression. The,possibility of the over- stimulation 
affecting the rhythm of the Heart was seen in connection 
with case (18). Tracing (e) was taken about an hour 
later and it will be seen that the pulse is of slightly 
better volume. The tracing however was difficult to 
obtain as there was a very marked Subsultus tendinum. 
The patient gradually failed and died at 5 that even- 
ing. This was, I consider, a case of Alcoholic 
Heart failure. Like many other Alcoholics this 
patient often experienced a "pain at the Heart" on the 
Saturday night and Sunday morning; but though this 
"pain at the Heart" is often treated lightly/or accept- 
ed as an indication of Gasttitis, I consider that in 
many cases it indicates a certain amount of Cardiac 
dilatation; and as rubber loses its elasticity when 
too frequently and severely stretched, so repeated 
dilatation of the Heart will ultimately lead to a 
dilatation which is not recovered from. 

This was a fairly sudden case of Heart failure 
but was gradual as compared with the next case. 

Male, age 46. had for years been a great "soaker" 
and was in the habit of taking tremendous daily 
quantities of 'Dop' Brandy. He was not under Medical 
attention, but as I was attending another patient in 
the same house, he asked me to examine his Heart as he 
had a more or less uneasy feeling in the Heart region. 
He was e big powerful man, but had become bloated, 
flabby and fat; his cheeks were congested and there 
were congested venules round the Cardiac apex and the 
Costal Margins. The Heart extended to the nipple 
line, but apart from that there were no definite signs 
of Heart mischief, saving that the symptoms and the 
History pointed to the probable presence of fatty 
degeneration of the Heart. Three days later while 
walking across the room, he stuttered, struggled 
across towards the bed,and expired. 

These last two cases, good exaAples of Alcoholic 
Heart failure, brought forcibly home to my mind the 
fact, that the uneasiness many men feel in the Cardiac 
area after a drinking bout, is due to a certain degree 
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of Cardiac dilatation. 

When I was a student, a young man of about 35 in 
the country, used periodically to say to me "I must 
get you to examine my Heart; T1,think there's something 
wrong there," but it was notice ble that this suggestion 
of Cardiac uneasiness was generally made when he was 
.recovering from the effects of a drinking bout. 
Graham Steell (13) has described Alcoholic Heart fail- 
ure, but though this is a well recognised condition, 
it is not sufficiently and generally recognised. 

CONCLUSIONS. 

1. That Alcohol tends to reduce blood pressure. 

That changes of a dicrotous nature are often pro- 
duced in the pulse after the administration of 
Alcohol, causing breathlessness or exertion. 

3. That over -doses of Alcohol produce temporary dila- 
tation of the Heart, and that this ultimately leads 
to a dilatation which is not recovered from. 
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V. THIS EFFECTS O EXCITE ;NT: NITRITE OF A lY.L: 

WARM BATHS AND SMOKING ON THE CIRCULATION. 

1. EXCITEMENT. 

Excitement seems to have the effect of forming 
a pulse wave which has a sharp and sudden systolic 
elevation; a very rapid fall,and a low diastolic 
expansion. McKenzie (1) describes the pulse in exc- 
itement as similar to that in fever and aortic incom- 
petence; and of palpitation he says "the pulse wave 
is sudden and. of brief duration; the upstroke is high 
and the fall is great so that the arterial pressure 
at the bottom of the Aortic notch is nearly as low as 
at the end of the diastolic period ". Galahin (2) say 
"A high sharp primary summit, followed by a sudden 
fall, may occur just as much in the pulse of simple 
excitement as in Aortic regurgitation. Sansom (3) 
holds that in nervous palpitation we get an exagger- 
ated upstroke, and the acute angle it makes with the 
downstroke shows that the contraction of the Vent- 
ricle is not sustained and that there is a very rapid 
diastolic expansion ". Mahomed (4) shows a tracing 
indicating relaxation of the arteries and likens it 
to that found under nervous excitement. Broadbent 
(.5) believes that in palpitation there is usually a 

sudden relaxation of the arteries4 Bramwell (6) had 
the Sphygmograph on the wrist when the attack of 
nervous palpitation developed and the most marked cha 
in the tracing wt;s a much larger systolic wave and a 

much lower diastolic expansion. The following trac- 
ings exhibit the effect of excitement on the pulse. 

.14 cate. 

S mk, 69,7 5 

Fig 1. Female, age 16. Note the jerky/irregular and 
varying nature of the pulse wave; the sh,p# and sudde 
systole which often falls as low or lower at the end 
than at the beginning of the systole; and the irreg- 
ular nature of the diastolic portion. 

s 

rige 



ig 2. Male, age 18. He suffers from 14lepsy and 'got 

very excited while I took the tracing. The effect of 
exertion during; excitement is shown and it will be 
::een that after 40 steps there is a greater variation 
in diastole. The systole is also much quicker. 

1363t64.6L'Ai. 

Fig 3. Female, age 50. She was very excited and this 
lrobably accounts for the low condition of pressure 
found during diastole. 

Fig 4. L'emale, age 44. Climacteric troubles. She was 
very excited and in her case it will be seen thatthe 
pulse tension falls very low on standing and on exerti n. 
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Fig 5. Male, age 30. Note the dicrotous pulse and th 
empty condition of the pulse during diastole, on stn 
ding and on exertitn. It will be seen that on walking 
5 -10 steps along the floor, the pulsations become much 
stronger and the pulse much slower, confirming the 
opinion of some writers that a certain amount of ex- 
ertion may reduce the pulse rate in excitement and I 

nervous palpitation. 

2. AMYL NITRITE. 

The action of Amyl Nitrite on the Circulation ha 
been thoroughly studied and the characteristic effect 
are well known and in connection with this subject I 

shall merely show the aended tracings. 
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Fig 6. Note the great reduction of tension. I shoul 
have thought that a greater change would have taken 
place in the pulse on climbing 20 steps while under 
the influence of Amyl Nitrite ,but the pulse has beconi 
faster and some of the beats especially those marked 
by a cross are almost monocrotic. Swart (7) and 
Lewis (8) give examples of pulses affected by Amyl 
Nitrite, but I don't hold with Lewis when he calls th 
pulse. wreves with e flattened - diastole, monocrotic. I 

had expected that the-kespiretory irregularity and 
diastol'ic:.veriations would have been greater on exert 
ion. 

WARM BATHS. 

Ldgecombè and Bain (9) end others have studied 
theeffects of warm baths on the circulation/and the 
general opinion is that they cause a reduction of 
blood pressure. However it is conceivable, that in 
conditions of very low pressure warm baths might 
raise the blood. pressure by Stimulating the Heart. 
The following tracings were taken before and during 
a warm bath and under conditions as similar as possible. 

ep.+9- 

f 

r-ig 7. Yale, age 18. (Before Bath (During Bath 
(Pulse Sitt. 66 (.Pulse sitt. 56 
(Sys. Press.130CSyst.rress.115. 

lote the larger volume of the pulse. It will be seen 
that the effect of the warm bath was to lower the 
blood pressure and reduce the -ulse rate. 

QL. :,, kAlt -L-4 

-NJ h\ 
T _---r 4i ___. 



3XC1TE,i}' 1T, etc. (5) 

--0.¡L B. idle, r;ge 30. In this case the pulse is also 
reduced in rate and increased in volume; the blood 
pressure vies not estimated. The fall of pressure on 
standing is mete pronounced while having the hot bath. 
Lly opportunities in this sphere have been strictly 
limited. 

4. SMOKING. 

Gibson (104 and Russell (11) represent the gen- 
eral consensus of opinion when they say that tobacco 
smoking raises t 

Fig 9. The tracing was taken from a youth aged 18, who 
as just consumed, if not cuite "his first cigarette" 

to all intents and purposes, his first. It will be 
seen that the pulse has not increased in rete, but he 
wE?s soon conscious of e general throbbing and the 
distinct fell of pressure immediately 6n standing after 
smoking, coincided with a giddy feeling induced by the 
tobacco. On exertion the volume of the pulse is 
larger; and the systole is more sudden, end the fell 
fressure at the end of systole lower. There is also 
slight tendency to hyperdicrotism and this is brought 
about without any acceleration of the rate. McKenzie 
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(12) believes that the difference between a fully di- 
erotic and hyperdicrotic pulse is merely a difference 
in rate, but it this and ihlother. cases I have noted a; 

tendency to hyperdicrotism,where the rate was not 
increased, but where some change had occurred causing a' 
more sharp and sudden systole. I don't suggest that it 

lis a hyperdicrotic pulse, but it more nearly approaches it 
than the pulse before smoking. 

Fig 10. .-lisle age, 30: after smoking 2 cigarettes. The 
change is not great, but on exertion after smoking the 
pmise wave is more sudden and the pressure during 
diastole is not so well maintained. 

Before Smoking. After Smoking. 
(Systolic Press. sit t. 125. (Systolic Press. sitt.l30. 
(Dias. 11 IT 80. (Diast. 9s. 

A practised smoker said that smoking in the early 
morning before breakfast induced a "fainty" feeling 
on suddenly standing,and e beer drinker suffering 
from Aortic Incompetence said thtt, "Beer went to his 
head" mùch quicker if drinking and smoking were assoc- 
iated. 
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