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34 ARHYTHMIA OF THE HEART

systole. But in order to prove this, it must be shown that a real
compensatory pause oceurs here; if it were not an extra-systole but
z_mnplg,"un early oceurring physiological, normal systole it would be
impossible to understand why the latter Hhuu.l:1 ||uLJ be ﬁ_ll]qﬂ‘.’{:ii
by a 1m]'f|lut|, or an abnormally long or short, diastole.

.”HL.”_“FEE measure the length of the intermissions in the pulse
tracing 1t is found that the intermission is exactly equal to twice
the preceding periods ; a whole pulse-beat has 1Lt:Ll];Il}' dropped out,
there 1s a full compensation in time after the oceurrence of the
premature systole, and the physiological rhythm is not disturbed.
But this proves that it was not a premature physiological systole
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that occurred, but an extra-systole, such as is followed in ex-
periment by a compensatory pause: and a physiological systole
dropped out.

Fig. IV. illustrates this. This pulse-tracing was taken from a
man eighty years of age, who was suffering from arterio-sclerosis,
but showed an otherwise regular pulse. The numbers repre-
sent the length of the period in s seconds.! In 4 at ™ we see
a pure intermission, while at tin 4, B, and C, a larger or smaller
pulse-wave ‘s visible in the intermission. The intermission, i.e. the
- terval between the normal beat that preceded the extra-systole and
the post-compensatory systole, 1s exactly twice as long as the normal
pulse periods, as 1s seen from the accompanying figures. The

ime-line has been omitted in the illusirations for

1 Even in those cases where the t
the numbers in all of them were obtained by

the sake of convenience in reproduction,
means of such lines either in .1° or .04 i






36 ARHYTHMIA OF THE HEART

smaller fall in the line) is shown, eg. in Fig. IV, to some extent,
and much more markedly in Fig. V,, B.  According to Engelmann
and Hering the first physiological period after the compensatory
pause is frequently slightly prolonged. This phenomenon also
occurs often in man ; perhaps it is at times caused by the fact that
the post-compensatory H:,'H‘ltﬂ{] 1s performed, as we saw before, more
rapidly than normally, and hence the post-compensatory pause
appears a little too soon; when, therefore, the second wave is trans-
mitted at the normal rate again, the distance between the two pulse-
waves must be a little larger than the normal period (¢ the chapter
on Disturbances of Conduection).

As we stated briefly already, the sphygmographic tracing of the
intermission, which is frequently represented by a uniformly sinking

II'I'F"- j "\ r"'."u,
s
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line, exhibits in most cases an extra pulse-wave as the result of the
extra-systole. A very good example of this is seen in Fig. V., taken
from the same patient as Fig. IV., where an almost perfect inter-
mission is seen in 4, and in B a very distinet extra pulse-wave
(see also Figs. IV, and VL.).

The occurrence of an extra-systole depends on three factors:
the energy of the extra-ventricular systole, the volume of blood in
the ventricle, and the blood-pressure in the aorta. These factors,
again, depend on the moment at which the extra-systole occurs.
In the beginning of the diastole, shortly after the preceding systole,
the force of the extra-systole is still small, due to the imperfect re-
covery of the contractility of the musele; very little blood will
have yet run into the ventricle, while the pressure in the nm?-l;r-
filled aorta is then greatest. It will therefore hardly be possible
for an extra-systole to overcome the pressure in the aorta, open the
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irlum [:ullmg. The extra pulse-wave 3 occurs during the fall of the
11I.L‘-_t't:'tl1! wave, to which it thereby gives a second peak. The wave
4 forms a transition between 1 and 3. In 2, 6, 7, 6, and 10, the
exira waves occur at the same time as the small wave, which
follows, e.g. after 4, and hence appear to rise a little too far,

§ 16. E.xtra.-systules which proceed from the Auricle or the
Venous Ostia.—It follows from the physiologieal experiments that

g I'\": w4 5 1 "': . 4 -
were referred to in § 4 and N I'4 that in the mammalian heart an
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extra-systole that arises from the ventricle is invariably followed
by a completely compensatory pause, while on stimulating the
auricle the pause is frequently shortened. It was therefore
natural to think that in those cases, where extra-systoles unm-
doubtedly occurred and were followed by a too short pause, the
extra-systoles possibly proceeded from the auricle, and not from
the ventricle as is usually the case (see § 25). I have already
in my first paper @ on this subject endeavoured to explain
such a case in this way. Cushny @™ has recorded some beautiful
examples of this shortened pause, and has concluded that the
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extra-systoles were « yentricular " or “auricular,” :mmm‘ulhfg :LHthﬂ
pause was fully or imperf'ect]y compensatory. As.w‘f Hi'l{f] before,
we were unaware that Mackenzie ™ in 1894 distinguished be-
tween those two forms of extra-systoles, or, as he called them,
« premature contractions.” Nevertheless, H. E. Hering 1 did
right in laying stress on the fact that extra-systoles with a short
pause always arise from the auricle, while those that are followed
by a complete pause may proceed from the auricle as well as
the ventricle; and therefore the latter class cannot be put down
straight away as being ventricular in origin.

In Fig. VIL this pause is regularly .1”
is thus distinctly shorter than in the tracings of the other cases
given in this book. In this case it is natural to suppose that

or more too short; it
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Fic. VII.

the extra-systoles arise in the auricle and not in the ventricle. This
tracing was taken from a female with very marked mitral incom-
petence ; in this lesion, however, the auricle is the first part to
suffer; it is therefore very feasible to suppose that the auricle
in this case is stimulated into extra-systoles. But the pause may
be much shorter still in man. In Fig. 2 a (Plate I.) an extra-
systole appears for a short period after every second normal beat,
and each extra-systole is followed by a pause that is only a little
longer than the normal. And in Fig. 3 (Plate L), which, like
the preceding, is of the greatest importance for other reasons, an
extra-systole appears after every third normal beat. The length
of the normal period (expressed in twenty-fifths of a second) is
24, while that of the pause following the extra-systole is 25.5-26.
The compensatory pause therefore takes up at most 1.5—2 twenty-
fifths of a second, and is thus by no means fully compensatory.
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pulse pauses are all ﬂu.mgnﬂ.rln_n.tl:,I uniformly equal, an extra-systole
11{11{11?1"1!]1 at one time, while at another Ih{*

25 this pulse will be discussed more

being recorded in the
heart remains quiescent. In &
fully, and the question w1 ill be raised whether we have any right
to c: 1]1 these extra-systoles at all.

§ 19. Groups of Extra-systoles. It is not at all uncommeon in the
]111;11.111 heart for several extra-systoles to appear in succession as
the result of abnormal stimulation. In this way very ecomplex
irregularities may arise in the heart as well as in the pulse tracing,
and yet in many cases are capable of a correct interpretation.

Two extra-systoles sometimes follow so quickly after each other
that only one physiological beat is missed; in such a case, as n
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Fi1g. X,

Fig. X., two small elevations ean be observed in the pulse tracing
in one intermission. But if the second extra-systole oceurs a little
later, two normal beats may drop out, as in Fig. XI. The whole
period in which the extra-systoles take place is then equal in length
to three normal periods instead of two. Those authors that speak
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of Pulsus bigeminus when one extra-systole occurs call this form
with two E}:'{L]‘:I-R_"I,'Etﬂlﬂs Pulaus trigeminus (cf. § 69).

The I‘l‘}'ﬂlﬁlilgiﬂﬂl rhythm in this case is undisturbed, and in
the same way it may go on, even where there is a long succession of
extra-systoles, as Cushny showed in some very good examples, ¥










































































































































PHYSIOLOGICAL TYPES OF ARHYTHMIA 8o

at rest during the exceedingly long paunses. In discussing l.hu:hcasﬁ
which Mackenzie has published, we shall find a proof that uuru{u]n‘[r
contractions make these little elevations in the radial :.-ur'nlz; it 1s
therefore highly probable that heart-block 1*:- present 11.1 this ;3_;1,5[1.
Similar signs of auricular action can be seen in .I.he radial tracings
published by Webster “'?; they will also be discussed at greater
length in the chapter on nerve influences. |

A case, very similar to the second one I described, was published
in 1goz by Lichtheim,™ but, unfortunately, without any tracings,

Fig. XV. After Mackenzie,

The patient was a man that had a pulse-rate of 32, and occasional
attacks of syncope; he suffered from Adams-Stokes' disease. “In
the neck pulsations of the jugular veins could be observed, besides
the slow earotid beats, the former being much more frequent than
the latter. A simultaneous tracing of the apex impulse, radial and
venous pulses showed that for every arterial pulse there was one
cardiac impulse, and, quite regularly, three venous pulse-heats.”

I have not been able to decide whether Hoffmann’s ease “¥
should be included under this variety of heart-block, as certain
data have been omitted. An extremely important contribution to
the subject of heart-block has recently been made by Mackenzie
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tlmh‘l' (L0 Wil p n'l_:-ij::;'.niu]ﬁ | ] this keen and -:'11'\'(;[' observer for .'-e]'HH'-'-II:IH
how this ecan be accomplished.
A clearer proof for the occurrence of heart-block in persons

who were certainly not in the throes of death (Hering) cannot be
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Fic. XVI. After Mackenzie.

desired. Another question, however, arises from the conditions in
man himself, viz. Is it possible for the conduction of stimuli to Le
|"|'.|.|'.I'|'lll'.l.|lll::.|rl"!|l.-:||' arrested ot [_}“_: "'-l-]ri(:'-ll”'Ti!ll1.1'ili‘]l|:l,l' aroove, 1'IL1.|]1'1‘ LT
I]L!]':il'”}' or Irut'll]:ltlt]]ll|j‘. ani the circulation still to go on ! Thiz
‘l'lf'_.‘%tmu tmust apparently be answered in the affirmative, for the fol-
lowing reasons : in Fig. XV. ¢, from Mackenzie, every third auricular


























































































PHYSIOLOGICAL TYPES OF ARHYTHMIA 121

smaller beat s'. Such pulses as these, however, are extremely rare,
and I cannot tell what the significance may be. Another form of
exceptional irregularity is when a smaller ventricular systole oceurs,
followed by a correspondingly shorter diastolic period (Fig. XIX.).
This may be of the same nature as Fig. XVIIL, but I give it
hUI‘Jnl'ﬁt-E_‘:lv}’, as the lesser beat shows as complete a wave as the
larger beat. Occasionally, one finds a small beat recurring at the
usual interval.”

In this way, without giving any explanation, and so without a 1y
“bias " (cf: Hering, loc, cit.), this acute observer separates these
forms of pulse, which we can now recognise as due to alternation

Fig. XVIII.

Fic, XIX. After Mackenzie,

of the heart, from the other cases of “ premature beats” which he
has described with such accuracy.

From this brief survey of the literature, which has no pre-
tensions of being complete and takes no account of the cases of
undouhbted extra-systoles, it is seen that cases of real alternation,
like those we have here described and traced to a disturbance of
the contractility, had already been recorded, although it is only
now that they can be interpreted with certainty. But, even now, it
is only by carefully measuring: the time in each individual case, by
taking tracings of the apex beat and venous pulse whenever that
1 possible, and watching the case over a long period, that it will
be possible to establish conclusively the presence of these forms of
allorhythmia.

§ 44. More Serious Disturbances of Contractility.— From
observations made on man we have seen that the weak systole in
alternating action of the heart may become so small that it no
longer produces a pulse-beat in the peripheral arteries. Whether
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