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OHUSaBS IE  THB Q&S  CGMPLBX IK MYOÖARBIAL IHSARCTIOK- 

following is the t ma si at Ion of aa article, by T.B. 

Koreüevskaya entitled "Ob I &aesl&fcll Kotopieksa QRS 

Blektrokardlogranuay prl Infarkte MIokarda"   (.English versioj» 

above)  in TerapevUcheefciy Arkhlv (Therapeutic Archives), 

Vol.  32» Uo*  5, Moscow,  I960,  pages 53-66*7 

I   "'"      Prom a group under the direction of Professor M.S. 

Vovsi,  Active Member of the Academy of Medical Sciences 

USSR* 

It is customarily considered that the signs of xsyo~ 

cardlal Infarction in the- Initial portion of the ventricu- 

lar complex are a reduction in the amplitude of the R wave 

and the appsaranoe of Q waves or QS waves in the electro- 

cardiograph! c leads located over the area of the necrotic 

focus. In the literature credence- Is. given to the state» 

meat that changes in the QRS complex In myoeardial 

infarction are brought about by tissue necrosis located 

under the "investigating", electrode and reflect a reductior 

In the electrical potential of this area up to the point 

where it completely disappears. At later periods after 

' myoeardial infarction in a nuabsr of patients an Increase 

In the amplitude of the R wave and a reduction In the 

! amplitude of the Q wave or a transformation of the QS wave j 



between the Q aad S wares, If .*•«    • '■• && leads locati 

over the-neorotio.focus. 

Such- electrooardiographic changes are usually con- 

sidered evidence of a partial restoration of the eleetrleaj. 

oyocardi«! potential in the affected area. Therefore, for 

the purpose of evaluating the degree of expression of the 

lesion in myoc&rflial infarction the amplitudes of the Q an|i 

R waves are compared in a lead located over the suspected 

infarction, area. 

We succeeded in determining another change in the QRS 

complex in myooar&ial infarction» 

In all 108 patients with infarction during the acute 

period*-trialob we observed, the occurrence of an s.wave^was 

noted in the left praoordlal leads» that XB» la leads 

located \*& ■v the peripheral 'portions of the necrotic -focus 

This sign was found both in extensive infarctions, in whicl: 

the Q wave' was found in the fifth and- sixth ehest leads of 

the electrocardiogram (4? patients) and in less diffuse 

infarcts» where the Q ware was seen-in the third and fourth 

chest leads (15 patients) as well as la small-focus 

infarets' in the absence of a Q wave in the' electrocardio- 

gram (19 persons). 

-The appearance of en S wave in the left chest leads 

during the acute period vas found alsoJLnJ^oaajgjafifiS-Jdlßlfil 



ar 
   i _   [-rr .^1^.   |M.n .( allmt „„ |UI|J„ ,„(,„p >w,„>,.,l,,M--ir-ii i    imm-i               ■   ■ —  »-—«■" 

"tHe Infarction was localized simultaneously on the poster! 

and anterior walls (11 persons) and in Infarcts of the 

posterior wall (16 persons). 

The  electrocardiographlc changes during the acute 

period of myocardial infarction were noted both In the 

absence of cardiac insufficiency (72 out of 108) and in 

those cases where it was found beginning with the first 

few dayß of the disease (36 patients). Therefore,'the 

appearance of an S wave in the left precordial leads during 

the acute period myocardial infarction was not customarily 

associated with cardiac insufficiency. 

The .S wave in the left precordial leads of the electro- 

cardiogram during the acute period of the disease was 

noted both after the first infarct (92 patients) and after 

repeated infarctions (16 patients). 

During" the acute period of myocardial Infarction a 

deep S wave was found in one, two or three left precordial 

leads» that is, in leads located ov«r the periphery of the 

necrotic focus. In 89 patients it was seen in the fourth 

chest lead; in part of them this was in combination with as 

S wave in the fifth and sixth chest leads. In 100 patients 
■ 

the S wave was found in the fifth chest lead, sometimes in 

combination with an S wave in the fourth and fifth chest 

leads«  In 79 persons the S wave was in the sixth chest 

[lead; thereby, in part of them it was combined .wi.ih_tkfiL.ganp 



"S' wave in'^fET~foFfW"^H'3°*"fIft,n chest -leads. 

In patient ?*» age 529 an extensive myocardial 

infarction--developed'without preceding angina pectorls. Cfi 

•■an electrocardiogram dated. 3 February 1949 (Pig. l»a) the 

QKS complex has the shape of a QS wava in the first three | 

chest leads. 

£h@ S-'f interval in these three leads was considerably 

elevated«. In the fourth, fifth and sixth ehest leads a 

^ee^  S wave is seen; the S-f interval in the fourth chest 

lead is elevated; the.f ,«$.-?« in the fifth and sixth chest 

leads is flattened. " 

After the infarction the patient developed anginal 

attacks, On the electrocardiogram dated 13 January 1950. 

(Fig. l,b)- the amplitude of the S waves in the left chest 

leads had decreased; otherwise, practically the same QBS 

complex changes remained which had bees recorded during the 

acute period of the disease* 

Seven years after the myocardial infarction the 

patient occasionally had anginal attacks. No cardiac 

insufficiency was noted. In an electrocardiogram dated 

9 July 1956 (Fig. l,c) the S wave had disappeared and the 

QRS complex had assumed the shape of a Ql both In the. left 

and right chest leads. 

As is seen from these data, during the acute, period of 

myocardlal infarction a deep S wave wag .seen on .the. ;  



Fig. 1. EleotrocaräiograjBsof Patient ?. 

a«? February 1<;49; b—1.5 January 1950, 0—9 July 195g. 



~~eIecTfbcärdiogram in','i'Iii''reIT™cEe¥rTeaasr-a^year after, 

the amplitude of this wave had decreased considerably, anä 

seven years later the S wave had disappeared from these 

leads. 

Patient P., age 33* had sustained a myooardial 

infarction of the anterior «all. On an electrocardiogram 

taken on the seventh day after the "beginning of the 

disease, 6 June 1950 (Pig* 2,a) there was no R wave in the 

second chest lead; in the third, fourth and fifth chest 

leads a small Q wave was seen? in these leads a deep S 

wave was found. The T wave in ail the chest leads was of 

a coronary type. 

On an electrocardiogram dated 29 July 1950 (Fig. 2,b) 

the amplitude of the R wave had Increased in the third and 

fourth chest leads, and the S wave had decreased; in the 

fifth and sixth chest leads the S wave had decreased con- 

siderably in size. The T wave in the first four chest 

leads was of the coronary type, and in the last two, it was 

flattened. Afterwards, angina on exercise persisted in the 

patient, but in February 1951 (Pig. ?,c) the electrocardio- 

graph^ curve assumed almost a normal shape. In all three 

chest leads the R wave is clearly seen, although its 

amplitude in the second chest lead is smaller than in the 

first chest lead; the S wave in the fifth and sixth chest 

leads has disappeared, and in the fourth chest lead it has 



decreased .considerably in siseT  """""" ""*^™      "~~""1 

An S wave was seen in. this patient during the acute 

period of myocardial infarction in the left chest leads. 

• After a month, its amplitude decreased, and after one and 

a half years it disappeared» 

In recent years the attention of investigators has 

been'attracted' by the. problem of "intermediate forms" 

between angina pectoris and myocardial infarction«, Foreigz 

authors—Zuckermann, Horn and others—use the term "l&sion" 

for designating these conditions % Histologieal examinatio« 

in these oases does not reveal any myocardial infarction 

but.rather shows only small fool of necrosis, chiefly in 

the subendoeardial layer,' M.S. Vovsi, Y.Ye» Fradlcina, A.M. 

Tsyganova,-Ye.A. Aleksandrova and M.M. Bodashvili, and G.K. 

A.leksayev have written about the clinical manifestations of 

this myocardial lesion» 

¥e observed 19 patients with such small-focus - 

lesions in the myocardium. In all of them, on electro- 

cardiograms taken directly after the painful attack, the  j 

changes in the terminal portion of the ventricular complex 

Iwere associated with the occurrence of an S wave in. the lefp 

precordial leads, which in them was the only manifestation 

of pathology in the electrooardiographic ventricular couples: 

Afterwards» i'n various periods of .time—from several 



rTecaHe^^osIec^H'oT^&S^WiS.wave became positive, th«*t 

is, the-electrocardiogram became normal* 

. The followiag observation may serve as an example of 

eleotroca^dlographic changes in patients with small foci 

of necrosis in the myooardiuia. 

Patient I.f age 49, Following physical exertion sign 

of coronary insuf?ioi»aoy were noted for 30 days In the 

form of aagiaal attacks which, occurred six to eight times s 

day both after walking aM at rest» . . 

On' the first electrocardiogram (Fig* 3*a) taken 

during this period (4 October 1950} there was no Q wave in 

any of the ekeat leads,and a tall £ wave was seen. In  the 

third» fourth, fifth and sixth chest leads an. S wave was 

SS8B the amplitude of Which was maximal in the CE3, OÄ4 

leads» In the 0%, CRg leads tue S-I interval was elevated 

in the OR», 0E'4 and GB& the altered T waves are seen»' , 

Aftar 30 days tha attacks of angina stopp-ed, and after 

wards only occasionally (twice a month) did prolonged pains 

eee-ar In tha Interscapular area which lasted many hours. 

On the «lectrocardiograia fisted 4 January 1951 (*ig. 3»ß) 

the amplitude of the S wave in the third chest lead had  , 

decreased considerably, and in the fourth» fifth and sixth 

chest leads the S wave had almost disappeared« The great 

amplitude of the T wave in all the cheat „leads,.attesting 

to-a nutritional disturbance, la the w^wrä^Bjjsitjn^s^-. 

8 
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2*    Electroeardiogyanssof P&tieat P, 

195Gj fe-»29 J«ly 1950s o—12JätaMQLJS2L 
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Afterwards, for a period of 10 years the patient did 

not have arty anginal attacks, and prolonged pains in the 
I 

• intersca-oular area occurred only occasionally* On the   \ 
\    "    . 
1 electrocardiogram dated .18 June 1956 (Fig* 5te)  the Cf.B.8 
i 
complex In the preoordlal leads showed no  changes. The 

amplitude'of the T wares had decreased. 

Therefore, In a patient following attacks of pains in 

the heart an S wave appeared in the left chest leads OB. the| 

electrocardiogram, which disappeared after three months,. 

The changes in the S wave were not associated with any 

changes In  the Q wave* 

The data presented here show that in the case of small 

* foci of necrosis in forms intermediate between angina 

pbctoris and myocardlal infarction» the appearance of an S 

wave on the electrocardiogram' is pathognomonic for the 

diagnosis of a myocardlal lesion« 

Observing patients -who have had a myocardlal inf&rctioh 

we noted dynamic changes in the S wave. 

.In 83 patients (out of 108} the S wave either completeLy 

disappeared in the left chest leads or its disappearance in 

lone or two of these leads was 'associated with a reduction 

of its amplitude In others.  These changes were maintained 

throughout the first SiOnth after the occurrence of the 

'i 'h£S£.cit ° n^jajsighjM^^ 



from six to twelve months, in 24; from one year to five 

years» In 1?? and from six to ten years».In five persons* 

la ten patients only a considerable reduction in the 

amplitude of the S waves was noted in the. left precordial 

leads« lii 15 persons the S wave a in the left precor&i&l 

leads remained unchanged throughout the observation' period. 

These S'wave dynamics were associated with various 

changes in other electrocardiographlc elements, Thus, in 

93 patients in whom the S wave had disappeared or decreased 

in size in the left precor&ial leads the Q wave In  the same 

leads decreased or disappeared in 39* the Q wave" was-unchanged 

in 49 persons; the amplitude of the Q wave increased in 

five. Among these 93 patients the R wave appeared first in 

, the left precordial leads instead of the previous QS couples: 

in 12; the amplitude of the-E wave in these leads increased 

in 34; the height 'of the R wave during the observation 

period did not change in 43| and the amplitude of the R wavp 

|decreased in four. The S-T interval in the left precordial 
! ■ 

jleads became isoelectrio (from being elevated above the 
! 
i 

[isoelectrio line or depressed below it) in 43 persons, was 
j 
unchanged in 4os became elevated in two» and was depressed 

below the isoelectrio line in eight. "The f wave in the.lef" 

precordial leads» following the disappearance of the S wave 

from them5. became positive in 44» flattened in 21, unchange< 

in 24 and negative in four persons. 
1 

12 



~"  2n^ima1!ysts~o2' otir material showsPtE&t dynamic 

changes in -the QRS complex in the majority of patients are 

found in leads talc-en from the area of the necrotic focus 

• and-its peripheral portions; however» tb-ay can appear also. 

in other leads at some distance from the site of localisa- 

tion of the Infarct. 

•The data presented here constitute evidence to the 

effect that scarring of the myooardial infarction is sssoc» 

;iated with very polymorphic dynamics in the Q, Es, Ss T. 
- 

waves and in the ST segment of the electrocardiogram* 

Because of this the use of dynamic observations is very 

difficult for solving problems associated, with prognosis. 

At the satae time» the impression has been created that the 

most constant electrocardiograph!c sign of anatomic' healing 

of the necrotic focus is a disappearance of the S wave from 

the left precordial'leads* 

' We have attempted to analyse the dynamic changes in th£ 

QRS complex in our patients in accordance with existing 

criteria for the prognostic evaluation of the electrocardio 

■ gram« 

The disappearance or reduction in the amplitude of the 

S wave in 66  our of 93 patients coincided with the dynamic 

changes in the curve, which can be considered an Improvement 

in the elcctrocardiographic data, These dynamics dealt 

13 



öinälth' the QES complex, ST segment and-T wave individually 

.or with, various combinations of these three components. 

, Here, simultaneously with the disappearanoo or reduction 1 

• the amplitude of- the S wave the amplitude, of the Q wave   | 

either decreased qr disappeared, or the amplitude of tlie E 

' wave increased, of the ST segment whie3a liad been elevated 

or depressed was displaced toward tbe lsoelectrie line» and 

the coronary T **ve became flattened and positive» or 

'various combinations of these changes were noted.    . . 

' Smell changes were seen both In the left and in the 

right chest leads. In 2? out of 93 patients the disappear- 

ance of the S wave or a reä.UütiüB. in it» amplitude was 

associated with very polymorphic eloetrocardiographic , 

^ dynamics, wherein favorable changes could 'be noted in some 

of the elements of the curve and unfavorable changes in. 

others at the earns time. ' Thus, In 10 patients-a reduction 

in the amplitude of ttie S wa^e or a disappearance of it» a 

displacement of the elevated ST segment toward the lso- 

electrie line and a conversion of the coronary. '£  wave into 

a flattened or positive wave was associated with a reductio^ 

in the amplitude of the R wave or an increase In the 

amplitude of the Q wave whieh W! eeen *B four P&tlentp in 

the rigkt chest leads and in six patients in the left chest 

leads,, In'another six persons the disappearance of the S 

gaye and favorable electroc;aM.lM$MM£LJj^^^~^-£-AM..Ja£-S 

14 



complex and $ wave were alsoclaxea witn a aispiacamenx. OJ. ,- 

an ST segment, previously isoeleetric, above or below the | 

isoeleotric line; this was noted in nine persons in the left 

jprecordial leads %  in one person, in the right precordisl  | 

Heads. I 
t I 
{    In addition, in-another seven-patients, with disappear- 

lance or reduction in the sise of the S wave, normalization j 

I of the QES complex and displacement of the ST segment    j 
j m j 
-toward the Isoelectrio line* unfavorable changes in the T j 

wave were noted which changed from positive to flattened orj 

negative. Thereby, in four patients these changes in the 

T wave were seen simultaneously in the right and left chest 

leads of the electrocardiogram«, in two, only in the left 

lead«; in one, only in the right leads. 

Thereforei in almost three-fourths of the cases 

I following myocardial infarction the disappearance or reductj- 

ion in the -size of the S wave In the left precordial leads 

of the electrocardiogram was associated with changes in the; 

curve, which can be considered signs of favorable dynamics,I 

However, in approximately one-quarter of the cases a simila 

reduction in the amplitude of the S wave or disappearance ojr 
i 

it was associated with unfavorable changes in the other   j 
i 

elements of the curve. | 

|    In comparing the data of the electrocardiograph!c    * 

jj^vesti^Uon^wJJ^^ 

— 15 

I 



j of angina peotorls before and after the myoe&rdial infarct-j 

ion it was made clear that even in those cases where the  j 

j so-called "favorable dynamics" were associated with a change 
i i 
or reduction in the Bize of the S wave the clinical picture, 
("'■■'■ I 
I by far did not always improve. \ 

j    Thus, among 66  patients whose, electrocardiograms    j 

rshewed such favorable dynamics angina appeared for the firsft 

\ ties in 26 during the postinfarotlon period! in five,.therej 

was an increase in the frequency of attacks of pain; in 

23, the nature of the angina did not change, and only in  j 

12 did the attacks stop {or there was no angina either   j 

before or after the infarction)*" In 16 persons during the 

acute period signs of cardiac insufficiency were noted,   j 

In 25 patients the disappearance of the S wave in the 

left preoordial leads coincided with the unfavorable 

electrocardiograpfcic dynamics. In 11 of thorn the angina 

appeared for the first time after the Infarction. In 

seven, the attacks Increased in frequency; In fire» the 

nature of the angina did not change, and only in two pstlenjts 

did its manifestations become less pronounced, but in both 

patients there were signs of cardiac, insufficiency* In 

all, cardiac insufficiency occurred in seven persons among 
| 

the 25 patients. | 

The data presented here show that the disappearance orj 

deoreaae- in. the amnlltafe^iLflü^^ 
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! leaas as well as the dynamic changes in the other elements ? 
I I 
I of the tracing were noted with pronounced manifestations of 

\  angina.,. and for that reason they cannot he connected with 

j the course of the paia syndrome„ \ 

;     In 15 out of 103 patients the 8 wave in the left pre») 

cordial leads* which had appeared during the aoute period \ 

I   of the disease, afterwards did not change» It should be ; 

I noted' that in the absence of dynamic changes of this wave \ 
f I i the satire eleetrceardiG^rahhtc tracing as a whole did. not? 
I " j 

change usually. Thus, of these 15 patients the electro- | 
I 

cardiograms remained unchanged In 13; in two, favorable  | 

I dynamics were noted la the ST segment (in one) and in the j 
i    * "       ■ ■ -I 

C wave {in one) in the left Toreeordial leads«, ;; 

The S wave in the great majority of cases (13 out of j 

15) was unchanged in persons suffering from cardiac     } 
i I 
j insufficiency beginning with the first few days of the   \ 
I ? 
j disease and throughout the entire observation period. Thd I 

course of the angina in: patients of this group was no    j 
I 

different from its course in people whose electrocardie- | 

grams showed the disappearance of the S wave or a reduct-j 

f ion in Its. amplitude* \ 
I l 
j     On the bssie of what has been stated it seems to us { 
I i 
I 1 
j Remissible to regard the absence of dynamic changes in the 

I entire electrocardiographie tracing as well as in the S  j 

17 



■. infarction as an unfavorable sign 1». the sense of develop- . 
i       * j 
! ment of cardiac insufficiency. \ 

•    Observation of the patients showed that one to two 

! years or later after the myooardial infarction,, in the | 

I presence of an exacerbation of the angina pectoris (36 1 

j persons) or with the development of cardiac insufficiency ; 

j (35 persons), an S wave appeared in the leads located at thö 

I periphery of the Infarct, that is, the left precordial j 

I leads«  In the left precordial leads the wave appeared at j 
I J 
) later periods both after the first myocardial Infarction | 
i j 
I (64 nersons) end after repeated infarctions (? persons). 
i 
?     In 30 patients the electrocardiographic S wave in the 
l ! 
left precordial leads was recorded in the acute period»  j 

and then again it appeared at later periods» which was   j 
1 

! associated with cardiac insufficiency in 11 persons, and * 
t ! 

in 19 persons, with an exacerbation of the angina pectoris?» 

In another 41 patients the electrocardiographic sign notecj 

acoeared for the first time in the late period of the   ■•( 

disease; in 24? it occurred in cardiac insufficiency; in  j 

17,- with an exacerbation of angina pectoris. j 
j I 
!     The ancearance of the S wave in the left precordial j 
i ' I 
j leads of the electrocardiogram at late periods after the j 

I mvocardial infarction as well as during the acute period { 
? " 1 
I was encountered with different locations and distributionsj 

i*sX-jy^Ji&fiJußjLk-^~~~..—«_.,...„———,„^....«~~«_,~,-.—~~—.—.——~—~~——~——J 
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This -electroeardlograpEic- si<gn was noted In patients j 

I in ¥hom the angina took on a more severe course following 
f    •        ' < 
I  the infarction. In 36 persons severe angina pectoris was ; 

! associated with cardiac insufficiency. In 24 patients   j 
I t 
I following infarction it appeared for the first time; in 2o{, 

attacks of It increased in frequency; in eight, the nature! 

of the angina remained unchanged; in five, It did not oecujr 

either before the infarction or In the postinfarotion    j 

j period*, and in. three patients after the infarction the   | 

I angina disappeared. 

The data presented here permit us to suppose that the 

j appearance of an S wave in the left precordial leads of .thj 

j electrocardiogram In the late period following myooardial j 

infarction'is an unfavorable prognostic .syndrome attesting*; 

to a more severe course of■the disease. j 

As an example of the' appearance of an S wave in the j 

left precordial leads of the electrocardiogram at the late. 

etage of the course of ayooaraial infarction we should 

like to present a ease history. 

Patient B., age 66. Beginning with 1951 he began 

occasionally (once or twice a month) to have attacks of 

j angina. Beginning, with 1953, the attacks increased In 

| frequency, np to two or three times a week and assumed th| 

nature of angina of effort.. In December 1955 there was a| 

19 



I minutes» On the electrocardiogram dated 20 January 1956  j 

I (Pig* 4-,a) a tall B wave was seen in all the preccr&ial   \ 

I leads« Tm  Q wave la these leads was net found, but the  • 

j deep S wave attracts attention; this is'seen not only in We 

j right but also-in the left (la the fifth and etxth) pre- 

, j cordial leads. ■ ,'fiie T wave in all the preoordial leads was 

j deep and of the coronary typ«, J ' 

j    Until November, 1956 the patient's condition was satisf- 
\ "I 

• I factory; the att&oka of angina occurred very rarely; less'. 

j often than before the infarction. 

j    On an electrocardiogram taken 19 October 1956 (Pis. 

\ 4,-b) the S wave in the fifth and sixth precordlal leads 
i ^ 

I disappeared? the T vave in ths right precordlal leads    I 
' ''■'''! 

(Tlt V£) bscaine positive; In the left leads the waves of f 

the coronary type raBftlned." 'The only sign'of Infarction <4 

this 6ä»öt$$oard£ograi& is an absence of an R yave in the 

third precordlal lead« 

In December 1956, following pneumonia, the patient 

had a marked iaerease in. dyspnea, and an attack of'cardiac 

asthma, occurred which was followed Ij  circulatory insuffi.eicy 

On the electrocardiogram dated-30 December 1956 
! - 
j (S'lg. 4,c) la the fourth precordlal lead the E wave has 

disappeared and in this lead a QS wave is seen, In the 

I fifth and sixth, precordlal leads deep 's waves have reappeared. 

2-0 
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j developed in the patient on the anterior wall,«hioh was 

«pressed on the electrocardiogram'as a disappearance of 

I the H -wave in the fourth prscordial lead:*    the appearas.oe 

j of S waves In- the fourth precordial 'lead, end the appear» j 

j ance of s waves la the fifth and sixth precordial leads» 

J    From 1956 to October.2959 the patient vas under our 

j observation. He continued to have circulatory insufficient 
i I 
| the degree of expression of which decreased somewhat after! 
I - I • 
tee use 'of mersalyl and novurlte. On the electroeardlo^raj 

(Pig. 4,d) the same changes remained which had been noted I 

.In. December I956.J although the amplitude of the S waves in/ 

the fifth and .sixth «sheet leads decreased periodically, 

Therefore» in tliie patient, age 66, who had suffered I 
f 

for five years with angina pectoria,. a. myocardial infarct-) 

ion of the anterior wall developed, During the acute    [ 

| period the only pathology in tha initial portion of the  I 
» ' I 
vencncuiar complex of the eisetrecardiogram was the 

j appearance of deep S wftvee ia the left precordial leads  ! 
i » 

[which were associated with a coronary T.  wave in all the 

f pr© c o r di &1 I e a ä s. months after the infarotion the S 

jwave in the left preoordial loads disappeared, and the QRS | 

complex in these leads showed only a tall E wave. After 

12 months, the patient developed a cecond infarction, whlcli 

was again associated with the appearance of deep S waves ir| 
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{ Axterwarcis, vita the presaace of cardiac insufficiency the * 

I amplitude of the S waves in the left precordial leads ! 

[ decreased,-but they were distinctly demonstrated neverthe- ' 

*, j- o £?■ iv * ■,_ 

I , | 

!   . A second appearance of the 3 wave in  the left pre-   \ 
• I 

I  cordial leads of the electrocardiogram in those 30 patientsj 

| in whom the tracing had already shown the appearance and \ 
i 1 

j disappearance of this wave during the acute period of the \ 
i i 

I  disease was associated with dynamic changes in the other  } 
1      : ~   . j 
! waves and segments of the electrocardiograph!c tracing,   I 

I 
These changes wereof a very polymorphic nature,  Thus] 

in four patients, with the second appearance of an s wave J 
( i 
j in the left precordial leads, there simultaneously appeared 

» a.Q wave in the same leads»  ID one patient, the eauUtudfil 

j of the Q wave increased; in three patients, it decreased  S 
j ' "         '   | 
J considerably; and in  22, the Q wave was unchanged.       '» 

In  16 patients a second appearance of an 8 wave in tht i .        -- j 
| left precordial leads of the electrocardiogram coincided j. 

with the reduction in the R wave amplitude in the same   j 

| leads; i». 14» the R wave remained im char* god» 5 
I     „ ~ I 
i     aver,,more  polymorphic dynamics were noted with the   ? I - ....-_ j 

| second appearance of the S wave in the final portion of thl 
I i 
| ventricular complex is. the same leads.  Thus, In  four    j 

{ persons the S-T interval became isoelectric, and six. it  1 
I I 

23 



,* wave became positive In three; flattened in 11; negative j 

I in six; and did not change in ten patients. f 

;    tf© attempted to..analyze the dynamic changes in the    • 

j electrocardiogram noted which were associated with the '   : 

j second appearance of an S v.ave in the left precordial lead j 

jin accordance with the existing prognostic evaluation of  j 

j the dynamic changes in the tracing which we mentioned abc J. 

j    Although in all 30 patients a second appearance of thej 

S wave In the left precordial leads coincided with an    j 

exacerbation of the angina pectoris or the appearance of  f 

cardiac insufficiency, this eleotrooardiographlc sign was j 

associated with other changes ir. the tracing, which .could j 

he evaluated a* unfavorable, m only ten persons. These  j 

changes ir six persons vere seen in both the left ard ri^hj 

precordial leads; in four persona, only in the left. In  ! 
I '< 
j five patients a second appearance of the S wave in the lefI 

1 precordial leads of the electrocardiogram was unassociated I 

with dynamic change« in the electrocardiogram, j 

In 15 patients the repeat occurrence* the S wave in ! 

the left precordial lead* was associated with very diverse I 

jchanges in the other electrocardiograph^ components which! 

jcould be considered favorable In some leads and simultaneously 

junfavorable in others; even in the same lead the initial 1 

jand terminal portions of the ventricular complex not     ' 
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■f---^m^rJVim-t^^äTmm"WK'mB^lm¥e In  the left pre-  f 

j cordial leads was associated with an increase in the '   ! 
I   ■     ■ 
j amplitude of tiie'Q wave and the reduction in. the amplitude ■ 
j! 

(of the R wave»  wherein,  as is well toaown, UBfavorable \ 
i i 
t ■ < 

} dynamics are expressed; however, at the same time is the  1 
I f 
j same leads tue elevated ST segment was--displaces toward thel 
i ! 
fisoeleotrlc line, or the coronary f wave was converted intcf 
J ■ | 

ä&■flattened or positive T« [ 
i I 

j    As the data, presented here show „the appearance of an j 
i ' i j S wave in the left pre cordial leads of trie electroeardio« j 

gram in the late periods after the ayocardial infarction isf 
? j 
; always associated with unfavorable changes in the course ofl 
5 • ■ ?' 

]-the disease (the occurrence of cardiac insufficiency or an] 
| '      t 
I exacerbation of the pain syndrome}» 'out. hereby the curve  { 

j undergoes various changes ■which, can erroneously be tafeen ai 

signs of normalization of the electrocardiogram. 

We gained the Impression that the appearance of the S 

wave in the left preccrdial leads at late t>sriodg after the 
1 infarction is a. more reliable criterion,; speaking for an \ 

unfavorable prognosis of the disease« than'the unfavorable j 
l 
|dynamic changes in the other waves and segments of the 

I electrocard!oärasu 
i . 

I    ¥e observed patients who had sustained a my'ööardial 
| " i 

|iBfarction for a very long time (more than 10 years).    I 
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rBK5r@^lW^'mWtWt^rmTmiWaWpB^mrQi the S wave in the 
r 
I left preoordial leads a, reduction in the amplitude or dls- 

\ appearance of this wave is encountered rauch.less often. 1m 
j ,; j 
f 50 out of 71 patients we did not find any 3 wave dynamics» 1 

1 ! 'although after the appearance-of this sign in them they  \ 
- i 

were under our observation for $,  very long time« In 48  f 
■■ ' \ 

persons the absence of S wave changes in the left precordiall 
I 

leads coincided with their absence in the other waves and j 
I 
I .segments of these leads * In two persons, in whom the wave 
I 

; in the left preoordial leads did not change, changes were 

noted in the S»f segment (displacement from the isoelectri| 

position to above the isoeleotric line) and. of the f  w&Te i 
J 

{conversion from flattened to -negative).' In 30 out a? SO j 

patients .there, was a' cardiac insufficiency which was almos 

] -of a ps-rmanent nature. In  15* "the'angina appeared for the 

first time after the myocar&i&l infarction,- and in 28'the 

attacks of pain wer© of a more overt nature* 

In-13 out o.f 71 patientss even with the appearance of- 

the S wave'in the left preoordial leads at later periods» 

it afterwards disappeared,or its amplitude decreased«- 
i ' ' ' ' 
!    This S wave change in the left prscordlal leads of 

I three persons remained for a year after the infarctionj in 

four, from one year to five years; in six» from five to tei| 

years. Just as during,the acute period of myöcardial 
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»^»^■iv«^-? *teKifK#¥W^ 
v.iw^-.-KSr'/J-. ■■*'- 

|Wioti very ,polymorphic dynamics of the other electrocardlo- ; 

| graphic elements both in the left and right chest leads, A 

I tew persons these chances could be considered favorable*, in 

! three, unfavorable in sasie leads end favorable i- others. ; 

j    The clinical courye of the pain   syndrome of these j 

I 13 patients did not ehew any distinct correlation with the! 

j aynaaics of the electrocardiograph!e change, In  six persoris 

; the angina appeared for the first time after the hr/o oar dial 

I infarction; in one, its course beeam.s more severe; in threes, 

j its nature did not chatiget In one, the attache of  an^in»  ^ 

j began to occur less often then before the infarction; in  j 
I t 
j one, the angina stopped after the infarction; and in one  ) 

j patient it did not occur either before or after the      j 
i 5 
I infarction« I 
s I 

s 

.vlth respect to eight persons we did not have any   J 

information at our disposal concerning the dynamics in tbei 
f 

S wave changes which appeared in the left precordial leads! 
i 

at the late periods after myocar&ial infarction.        ''l 

The data presented here show that in "50 out nf 50    j 

jpatients, just as In the acute period of the disease* the \ 
\ * 
SabHftnce of S vave changes in. the. left precordial le&lr*    ! 
! "I 
[coincided with the development of a persistent cardiac    j 

jineuffloiency. \ 
* I 
I    In the literature available to us we have not found \ 
\ $ 
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the myoc&rdial Infarot. However, for the purpose of explali 
I       ■. -     ' " | 

ling the elsctrocardlograpblc sign notsd data given by Bay Ie| 

| concerning the electrophysioioglcai myocardial changes in I 

infarction can be used in our opinion. i 

■I i 
. The S w&ve apparently reflects tlie potential of the  j 

. | unaffected portions of the asyocardiumj demonstration of it j 
! :< 
| 'becomes possible because of the reduction in 'the electrical! 

! potential öf the'tissue located,'at the periphery of the   I 

I area of Infarction* Disappearance of this wave as well as! 

of the Q wave and. the increase in the amplitude of the 11 I 

*ave does not necessarily spealc for the restoration of the! 
I 

| electrical potential at the periphery of the necrotic foouä, f - I 
&ut m&y m  produced by soarring of the  infarot* j 

Therefore, the same eliasges in the electrocardiogram j 

in niyocardlal infarction may be of different significance.) 

They depend not only on the presence of an area of dead  | 
i 

srusele cells is tao myocardium but also, to a considerable 

degree, are conditioned by  associated disturbances during 

| the course of the excit&tloa and recover? process %p  the 

{ myocardium, which in turn depend on the presence of 
% 
j cieatricial changes at the periphery of the iafarct focus 

j and on the degree of expression of the aiyooardial fibrotief 

jprocess, ana on the metabolism of the oardiao muscle as a 

iwhole. 
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I f 
| separately on the electrocardiograpliic tracing may be pre~ \ 

] dieted and t&her into consideration, "but in far from all the 

jcases» Therefore t in considering the course of the 'post- \ 

»infarction period according, to electrocardiograpliic data I 

[the dynamics of the changes should be evaluated beginning ':■ 

»with the acute period, of the disease. In addition, one j 

I should -have an exceptionally cautious approach to "improve-? 

* merit of the electrocardiograph!c indices"—to an increase I 
i " ■*; 

in the amplitude of the R wave and a disappearance in the f 
1 

'Q wave, particularly in. those cases where HK& 9x9 not assocla'j- 

I ted with clinical improvement« ] 
i 1 
I ' Conclusions f 

I ■■        1, IK 108 patients duriae the acute period of siyocar-^ 
I • i 
[dial infarction, along with characteristic changes in the j 
I i. 

laps coTrolex in the  eleetrocardiogranhic leads  over the area] 
1 I 
}of infarction«, the aopearance of an S wave was noted in thej I ..     ..... , 
lieft precordial leads, that is* in the leads located over j 

ithe peripheral portions of the infarct. > 
l      " |. 
j    2.« In 93 out of 108 patients in the postinfarction \ 

[neriod the S wave disaooeared .or its amplitude decreased. \ 
r                                    ' i 
I    3. Disappearance of the S wave or decrease in its \ 
i i 

(amplitude in the majority of cases was noted in patients J 

jffho did not suffer from, cardiac Insufficiency.     The absence I 



, associated with the absence ox dynamic changes in the entiite 
< 

electro oar di©graphic tracing as a whole and was encountered!' 

in persons who had suffered from cardiac insufficiency.   ; 
I j 
I    4* During the acute period of the disease the dynamic! 
I I 

I changes in the S wave were not connected with the anginal \ 

j syndrome. At later periods after the infarction, with an j 

\ exacerbation'of the angina and the development of cardiac j 
I ■■■    '       ■ ) 
j insufficiency in 71 patients, the S wave appeared in the  I 
i I 
I left preoordial leads« 'j 
( 'j 

j    5* With, the occurrence of as S wave in the left pre- j 

cordial leads at later'periods it did not change in 50   J 
I 1 
loatients; it decreased in-size and disappeared in only 13. I 

6.»    Just as in the acute period of the disease the 

absence of any changes in the S wave in. the left preoordla 

leads coincided, in the. majority of cases, with a more 

severe course tf the disea.ee, 

7. The appearance of an S wave in the left precordlal 

leads without'any subsequent;changes, noted both during the 

acute period of the disease and at the late stage, is 
I 
Iapparently an unfavorable prognostic sign. 
I > 
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