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A perfectly viable and apparently healthy organism may die from a number of causes (eleetric shock, asphyxia,
blood loss). ‘Advances in the theory and practive of resuscitation, particularly during recent years, have provided a
means of treatment of unexpected death from these causes, and the vital functions of the dying organism may some-
times be restored. Moreover, cases have now been described, still only few in number, in which clinical death de-
veloping as a result of a lesion of vital organs, including the heart, has been successfully overcome [5, 31,17, 18,
22]. Nowadays cardiovascular diseases are those most widely occurring, and a foremost place among them is held
by coronary arterial disease, especially myccardial infarction [18]. The mortality from this disease remains very high,
and amounts to 7-15% among patients admitted to hospital [1, 9, 10],

The possibility of restoring the vital functicns, and notably the cardiac activity, in patients with myocardial
infarction remains a largely unsolved problem, and is the subject of much discussion. A textbook of physiology pub~-
lished in 1954 contains the statement that the restoration of adequate cardiac activity is generally impossible if the
myocardium is affected by pathological chariges [3]. Wiggers [24, 25] concluded from his experiments that ven~
tricular fibrillation arising after occlusion of a coronary artery is an irveversible condition until the occlusion has
been relieved. Nevertheless, the further study of this problem in experimental and clinical cenditions {8, 7, 8, 14,
15, 16, 21, 23] has shown that such statements are largely meaningless, although the restoration of vital functions in
such cases is, in fact, attended with considerable difficulty. In iwelf, the presence of a myocardial infarct cannot
be a criterion of the expectedness or irreversibility of the terminal state, for the pathological changes found in this
condition may be minimal [1, 4, 10, 26], and there is no doubr about the vast powersv of compensation of the heart
muscle [1, 2, 9, 12, 131, The situation of the lesion must, of course, be taken into account,

The object of this experimental study was to investigate the possibility of restoration of the cardiac activity
and the other vital functions of animals dying in the acute and subacute periods and in the period of recovery after
an extensive experimental myocazdial infarct.

EXPERIMENTAL METHOD

Nineteen experiments were performed on 10 dogs of both sexes weighing from 11 10 18 kg, Thoracotomy was
& ! =] 7
petformed in the fifth left intercostal space onder intravenous nembutal anesthesia with conwolled respiration (3
dogs) or ether-oxygen intubationa! anesthesia (7 dogs). The pericardium was incised parallel to the phrenic nerve.
The descending branch of the left coronary artzry was mobilized and ligated at a distance of 0.5-0.7 cm from the
7 7 . g
border of the left auricle (roughly at the siteof crigin of the septal branch of this artery). Almost at ence 3 well-
defined cyanotic area developed in the myocardium, comesponding {n size to the area supplied by the branches of
/ 7 2 :
the ligated artery and occupying a considerable part of the anweolzieral region of the left venwicle, Immedistely
- after ligation of the artery, adminiszation of the anssthetic ceased, and the dogs' lungs were foreibly ventilated for
a few minutes with pure oxygen, Three of the 10 dogs spontsnacudly developed veniriculsr fibrillatien 1.5-3 min
after application of the ligauwze, If fibriliation had not develoned 15-20 min after Hgation, the ligatuze was re-
pt L] ) ¥ (= (54
moved and reapplied, Another two degs developed venmicular fibrillation when the ligatwrs wos removed, Fibril-
lation was produced in the other § animals by eleciric shoek from the 127 V altzrnaving cuwerent mains supply after
7 it :
application of the ligature, for the repasred 2
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Fig. 1, Preservation of individual aberrant complexes during venuicular asystole fol-
lowing defibrillation. Resumption of fibrillation at the beginning of cardiac massage.
The arrow denotes the beginning of massage.

of fibrillation. Resuscitation measures were put in hand on the day the ligature was applied, and also 10 and 30days
thereafter; these consisted of direct and indirect cardiac massage, artificial respiration with oxygen or the ordinary

air of the room by means of a Pesty RPR volume respirator, condenser pulse defibrillation (by N. L. Gurvich’s method),
and intra-arterial injections of small volumes of a 5% solution of glucose with adrenalin in the experiments involving
indirect cardiac massage, Defibrillation was performed after restoration of the tone of the heart muscle and the ap-
pearance of active ventricular fibrillation in the ECG.

In 5 dogs resuscitation was carried out more than once: in the period of acute myocardial ischemia, and then
on the 10th {in all five) and 30th days (in three of them) after application of the ligature to the left coronary artery.

EXPERIMENTAL RESULTS

In the first group (10 experiments) the possibility of restoration of the cardiac activity and of the other vital
functions of animals dying in the acute period of myocardial ischemia was studied. The period of circulatory arrest
varied from 1 to 4.5 min in the first five experiments and 5 min in the subsequent experimenis. In three experiments
in which the circulation was halted for 5 min, after fibrillation for 3.5 min a condenser discharge of 2500-3000 v
was passed through the heart in order to produce experimental ventricula asystole against the background of experi=
mental myocardial ischemia. Tt should be noted that although no cardiac contractions were present under these ciz-
cumstances, individual aberrant complexes were recorded in the ECG (Fig 1.).

Resuscitation measures consisted of a combination of those described. In a series of experiments small doses
of adrenalin (0.1-0.5 ml of a 1 : 1000 sclution) wete injected directly into the cavity of the right venticle during
direct massage to reactors the tone of the myocardium.  Fibrillation was abolishad after the first elecwrical discharge
in only two experiments; in the remaining 8 experiments from 3 to 17 discharges were required for this purpose, As
a rule the cardiac activity was well restored afier this procedure, and only in isolated cases was it noceséary to give
inwavenous injections of small doses of calcium chieride to swengthen the contractions, Complete restoration of all
the vital functions was obtained in all the dogs, and caly one animal died 24 h after the experiment from sudden
veniricular fibrillation (during sirapping the dog to ihe bench for recording the ECG),

In the second group (5 experiments) on dogs with myocardial infarction of 10 days’ duration, when the animals’
condition was fully restored after the operation and resuscitation an electric shock from the mains supply was applied
in order 1o produce a second attack of venwicular fitrillation, After-the circulation had been arrested for 5 min,
indirect massage of the fibrillating heart was begun, together with artificial respiration and intra-arterial injection
of frequent small volumas of 5% glucose solution with adrenalin, External eleetrical defibrillation was carried out
after indirect massage lasting 1-4 min, by means of the application of 1-3 condenser discharges of 3500-5000 V each,
It was impossible to restore the cardlac activity in only one dog, on which cardiac massage was continued for 1 h
8 min {direct massage for the last 5 min) and defibrillation was repeated 38 times, Full recovery of all the vital
functions was obtained in the remaining four dogs,

In the thizd group of exparimant en 4 dogs with myocar igl infarction of 1 month’s durstion and two previow
course of resusgliadl a , in 3 of the animals *;Vnmm%ax fibrillation we @3}1 rroduced by elecuie r“ “z{. The durse
tion of the circulatory armest in 211 cases was § min, The resusc Iﬁtiﬁé‘i sazures were similar to those used in the

1211



e e - -, animals in the second group of experiments. In'3 dogs complete te~
covery of all the vital functions was obtained after indirect cardiac mas-
sage for 1-4 min a5d after 1-3 application of external defibrillation.

In one dog, despite the successful abolition of venticular fibrillation,

" adequate cardi ac activity could not be restored and the experiment
was terminated afeer a further 30 minutes’ cardiac massage (during
which the tone of the heart remained good).

Pathological imvestigation (N, P. Romanova) of the hearts of dogs
{ sacrificed at pericds of between 7 days and 2 months after resuscitation
| revealed, in every case, an extensive infaret of the myocardium of the
left ventricle with the formation of a cardiac aneurysm in two dogs
(Fig. 2). Isolated Eemorrhages at the borders of the zone of myocardial
fschernia could be either the result of wauma during massage or 2 sign
of the development of the pathological process itself,
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Fig, 2, Heart of a dog resuscitated twice=
on the 1st and 10th days of development
of a myocardial infarct. Hence, in animals with extensive myocardial ischemia and infarc-

tion in the region of the anterolateral wall of the left ventricle, it is
possible to restore the cardiac activity, followed by all the other vital functions, by timely and properly applied
measures, After short periods of both direct and indirect cardizc massage, no significant traumatic lesions of the
affected area of heart muscle were observed so that this method of restoring cardiac activity may be recommended
unreservedly for use in clinical death due 10 coronary disease. The dimensions of the ischemia and of the myocardial
infarct themselves cannot, it seems, be used as eriteria for the indication or contraindication of resuscitation meas-
ures, particularly because in emergency it is usually impossible to determine with any accuracy the character and
degree of the lesion of the heart muscle,

SUMMARY

A study was made of the possibility of restoring the vital functions in dogs with experimental extensive myo-
cardial infarction of the left veniricle, cause by preliminary lization of the descending bradch of the.left coronary
artery, As demonswated, restoration of the cardiac activity with the aid of massage of the heart (direct and indirect),
artificial respiration and defibrillation {s quite possible at varicus stages of the development of infarction,
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