
HEART Sousus 1009 

6191 

Observations on Heart Sounds with Particular Reference to Gallop 
Rhythm and Sounds of Auricular Origin. 

A. GARRARD ?tlhCLEOl), FRANK N. WILSOS AND PAUL S. BARKER. 

From the Dcynrtnmit  of I i i tcnial  Xedicine, CI)  iceysity of Xichigun Medical 
School. 

The study of a large number of plioiiocar[liograiiis from a series 
of patients with lieart disease and lroiii nornial subjects suggests 
the tentative coiiclusioiis enumerated below. Two Eintlioven gal- 
vanonieters coupled in tandem were used to record the electrocar- 
diogram and the heart sounds simultaneously and the electric steth- 
oscope manufactured by the LVestern Electric Conipany was used to 
convert the sounds into electrical variations. 

Froin the graphic standpoint gallop rhythm may be defined as a 
condition in ivhicli 3 sounds occur during each cardiac cycle; 3 or 
perhaps 4 varieties niay be distinguished. 

.Protodiastolic gallop rhythm in which the extra sound fol- 
lows the second heart sound by a constant interval and occupies the 
same position in the cardiac cycle as the nornial third heart sound. 

Yresystolic gallop rhythm in which the extra sound precedes 
the first heart sound by a constant interval, and is almost certainly of 
auricular origin. The onset of the extra sound falls within the P-R 
interval of the electrocardiograni. This appears to be the niost com- 
inon type of gallop rhythm; it is particularly frequent in cases of 
art e rial hypertension. 

Systolic gallop rhythm in which the extra sound falls within 
the limits of ventricular systole. This type of gaIlop rhythm is un- 
common and apparently has no clinical significance. 

Gallop rhythm due to audible auricular sounds when the 
P-R interval of the electrocardiogram is increased beyond normal 
limits in which case the extra sound niay fall in any part of diastole. 
This should probably be considered a variety of presystolic gallop 
rhythm since the extra sound is linked to the first heart sound which 
follows auricular systole by a constant interval so long as there is 
no dropping out of ventricular beats. 

In 3 cases of bundle branch block with gallop rhythm the extra 
sound occurred in presystole and preceded the first heart sound by a 
constant interval. The extra sound could not therefore be attributed 
to asynchronous contraction of the 2 ventricles. In a fourth case of 
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(b)  
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1:undle lwancli l h c k  no gall( '1) rli!-thni \\.as present ; the first aticl sec- 
ond heart sounds slio\\-etl nc )rniaI time relations. 

\Ire have seen one instance in \\hich 2 extra sounds, one of wlJich 
u-as linked to the first ant1 the other to the second heart sound fell 
tcgether at the usual heart rate ai i t l  gave rise to a very pronounced 
p l l o p  oil auscultation. \\-lien the heart rate ivas sloivetl by pressure 
u p n  the carotid artery these 2 sotincls \\-ere separated. 

In complete ant1 i n  high gratlc partial heart ldock auricular sounds 
are as a rule easily recorcletl. \ - e r ~  freq~iently each auricular coiitrac- 
tion produces 2 sountls. 7'he intensity of tlie auricular sounds varies 
greatly n-ith the relation oi atiricular to ventricular systole ; they are 
often 1w-y loud \\-lien the I '-tletlectioii of the electrocartliograiii falls 
near the end o f  the T - ~ v a v e .  111 otie case o f  coiiiplete heart Iilock 
aiiricular sotiii(1l; occiirre(1 (l~iriiig ventricular systole as n-ell as in 
tliastolc, intlicating that auric*ular contractioii may produce a sound 
even when it ey'els no 1 1 1 0 ~ ~ 1  in to  the ventricles. 

I n  sonie c;tses of comlktc. heart 1:lock the I<-T interval o f  the 
electrocartlio~rain is iiearl! t\vice as long as the length of systole 
measured froiii the 1,egiiiiijiig oi the first to the heginning of the 
wccmtl heart sountl. Ides- 1;i-c \n (  micetl discrepancies lxtiveeii the 
K - T  inten-a1 and the length ( ~ i  mechanical sjstole were ohserved 
 hen tlie cardiac iiiechanisni \\as normal. 
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Electrocardiographic Leads Which Record Potential Variations 
Produced by the Heart Beat at a Single Point. 

In a recent piildicatim' we have shon-ri that i f  the assumptions 
upon which Einthoven's ecliiilateral triangle is founded are valid the 
ptent ia l  of the right arm ( I ' l l  1 .  the potential o f  the left arm (VI,)? 
and the potential of the left leg / 1 - 1 7 )  at any given instant in the car- 
diac cycle are defined I)y the follo\j.ing equations : 
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