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THE MUSCULAR REACTIONS OF THE MAMMALIAN VEN-
TRICLES TO ARTIFICIAL S8URFACE STIMULI
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From the Physiological Laboralory, Weslern Reserve Universily, School of Medicine.

Received for publieation April 20, 1925

ficial stimuli have not been studied with the degree of precision that the
subject merits. This is due partly to the fact that, until recently, we
have possessed no graphic appliances capable of recording the ventricular
contractions in an accurate manner. The details of the premature con-
traction curve, the latent period, the extent of the refractory phase, the
physiological conditions affecting it, the factors determining effectiveness
or ineffectiveness of premature beats, ete., can be accurately analyzed only
when a contraction curve is recorded on which the beginning and end of
systole are clearly indicated and on which the separate phases of systole
and diastole are clearly demarcated as well. Such a record is supplied
by the optically recorded intraventricular pressure curve supplemented
for special purposes by similar pressure eurves from the auricle and
aorta (Wiggers, 1921).

Ezperimental procedures. The heart was exposed in dogs under mor-
phine and chloretone anesthesia and after the institution of artificial
respiration. Whenever possible, the pericardium was left intact and
small glits were made for the insertion of the optical manometer and the
application of electrodes. One optical manometer was inserted into the
left ventricle and another was introduced into the aorta so that the cannula
was placed just outside of the semilunar valves. For special purposes,
the experiments were varied by recording the second pressure curve from
the other ventricle or from the left auricle. The theory, construetion and
application of these instruments as well as the nature of the optical curves
recorded and the eriteria that they contain for determining the consecutive
phases of the heart eyele have been previously described (Wiggers, 1914,
1921 a, b, 1924). A reasonable familiarity with these communications
is essential in order to follow the data and conclusions presented in this
paper.

Induction shocks were applied to the left ventricle by means of two
emall hook-electrodes, well insulated except for their ends. These were
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Trial No. of Patients Mean Age (y) Mean FU (y) LA Diameter LV Function CHF AF
Tantengco et al.?® 24 19.5 9.5 NA i 2 pts NA
Karpawich et al.#? 14 15.5 55 NA Altered Histology NA  NA
Thambo et al.?0 23 24 10 NA DS NA NA
Tse et al.®! 12 72 1.5 NA L/MPD NA NA
Hamdan et al.®2 13 66 NA* NA L/1+SNA NA NA
s 506 64 1 NA NA 1 NA
MADIT [137-38 Substudy 567 64 1.7 NA NA t NA
Wonisch et al.3? 17 59 0.25 NA NA i NA
Thackray et al.4? 307 72 52 NA MNA t g
MOsTH! 1,339 74 6 NA NA 1 1
Nielsen et al.*? 177 74 29 1 il NA 1
O’Keefe et al.** 59 69 15 NA } NA NA
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Trial (ref) No. Design NYHA | LVEF QRS Primary Secondary endpoints Main Findings
endpoints
MUSTIC-SR5? 58 Single-blinded, 11 =35% =150 6MWD MNYHA class, Qol, CRT-P improved 6MWD,
crossover, peak VO,LV volumes, NYHA class, QolL, peak VO,,
randomized CRT vs. MR hospitalizations, reduced LV volumes and MR
OMT, 6 months mortality and reduced hospitalizations
PATH-CHF 41 Single-blinded, Hi—=v NA =150 Peak VC)Z, NYHA class, QolL CRT-P improved NYHA class,
crossover, MWD hospitalizations QoL and 6MWWD and reduced
randomized RV vs. hospitalizations
LV vs. BiV,
12 months
MIRACLE* 453 Double-blinded, Hi—=1v =35% =130 NYHA class, Peak \.r"f.:)2 LVEDD, CRT-P improved NYHA class,
randomized CRT wvs. 6MWD , QoL LVEF, MR QoL and 6MWD and reduced
OMT, 6 months clinical composite LVEDD, MR and increased LVEF
response
MIRACLE-ICD5* 369 Double-blinded, H—-v =35% =130 NYHA class, Peak VO, CRT-D improved NYHA class,
randomized 6MWD , QolL LVEDD, LVEF, MR Qol, peak \afC)2
CRT-D vs. ICD, clinical composite
6 months response
CONTAK-CD5? 490 Double-blinded H=1— =35% =120 NYHA class, LV volume, LVEF CRT-D improved 6MWD,
randomized v eMWD , QolL composite of NYHA class, Qol,
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o A (B Yo

Ju A &
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CARE-HF3¢ 813 Double-blinded Hi—v =35% =120 All-cause All-cause mortality, CRT-P reduced all-cause
randomized mortality or NYHA class, QolL mortality and hospitalization
OMT vs. CRT-P hospitalization and improved NYHA class and
29.4 months Qol
REVERSES®! 610 Double-blinded, 1= =40% =120 % worsened LVESY index, CRT-P/CRT-D did not change
randomized by clinical heart failure the primary endpoint and did
CRT-ON vs. composite hospitalizations and not reduce all-cause mortality
CRT-OFF, endpoint all-cause mortality but reduced LVESYV index and
12 months heart failure hospitalizations.
MADIT-CRT®® 1820 Single-blinded, -1 =30% =130 All-cause All-cause mortality CRT-D reduced the endpeoint
randomized mortality or and LVESV heart failure hospitalizations or
CRT-D vs. ICD, heart failure all-cause mortality and LVESV.
12 months hospitalizations CRT-D did not reduced
all-cause mortality
RAFT®2 1798 Double-blinded, 11— =30% =120 All-cause All-cause mortality CRT-D reduced the endpeoint

randomized CRT-D
vs. ICD
40 months

mortality or
heart failure
hospitalizations

and cardiovascular
death

all-cause mortality or heart
failure hospitalizations. In
NYHA Ill, CRT-D only reduced
significantly all-cause mortality
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Class? | Level®

Recommendations

CRT is recommended for symptomatic patients with HF in sinus rhythm with a QRS duration 2150 msec and LBBB QRS
morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.
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