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70 YEAR OLD FEMALE NO CHEST PRESSURE OR PAIN CARDIAC CHECKUP NO DRUGS
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58 YEAR OLD FEMALE NO CARDIAC COMPLAINTS NO DRUGS
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58 YEAR OLD MALE CHEST PAIN ON EFFORT TWO YEARS NO CARDIAC DRUGS
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45 YEAR OLD MALE NO DRUGS
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47 YEAR OLD MALE CHEST PAIN NO CARDIAC DRUGS
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42 YEAR OLD MALE LEG PAINS ONE YEAR NO DRUGS
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13 YEAR OLD WHITE FEMALE LOUD HEART MURMUR SINCE BIRTH NO CARDIAC DRUGS
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AR OLD WHITE MALE TEN MILE MARATHON RUNNER NO CARDIAC COMPLAINTS No DRUGS
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54 YEAR OLD MALE CHIST PAIN ONE YEAR NO CARDIAC DRUGS
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55 YEAR OLD FEMALE COMPLAINS OF YELLOW TUMORS ON EYELIDS
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55 YEAR OLD MALE CHECK UP $IX MONTHS AFTER ATTACK OF PUI

NO CARDIAC DRUGS
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57 YEAR OLD MALE CRUSHING PRECORDIAL PAIN FOR SIX HOURS TWELVE DAYS AGO
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58 YEAR OLD FEMALE CHEST PAIN ON EFFORT NO CARDIAC DRUGS
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41 YEAR OLD MALE HEART ATTACK TWELVE MONTHS AGO NO CARDIAC DRUGS
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OV YEAR OLD FEMALE STROKE TWO YEARS AGO HYPERTENSION TWENTY YEARS
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67 YEAR OLD WHITE FEMALE SINGER DYSPNEA EIGHT MONTHS NO DIGITALIS
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58 YEAR OLD MALE CHECK UP

E EG| =
R 4 ek R 5
] The first portion of the QRS complexes I The transuional zone (QRS Bkl
inlead Vg is is at lead (QRS complexes)
A large and posiive AV
B soelectric or shightly posiive B Vl g ‘\/I 4
C  negatnve c Vg 5

26



Il

29 YEAR OLD MALE COLLAPSE FOLLOWING INTRAVENOUS INJECTION
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50 YEAR OLD MALE CHEST PAIN, SEVERE, LASTING TWENTY FOUR HOURS NO CARDIAC DRUGS
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13 YEAR OLD FEMALE CARDIAC CHECK UP NO CARDIAC DRUGS
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50 YEAR OLD WHITE FEMALE NO CARDIAC COMPLAINTS NO CARDIAC DRUGS
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58 YEAR OLD WHITE SALESMAN PALPITATION INTERMITTENTLY ONE YEAR No DRrRUGS
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45 YBAR OLD FEMALE CHEST PAIN NINE MONTHS AGO NO CARDIAC DRUGS
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58 YEAR OLD MALE FULL FEELING IN HEAD FOR EIGHT MONTHS NO CARDIAC DRUGS
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49 YEAR OLD WHITE MALE EXECUTIVE SEVERE SUBSTERNAL PAIN OF TWO DAYS DURATION
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55 YEAR OLD FEMALE PALPITATION SIX MONTHS TAKING DIGITALIS DAILY
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40 YEAR OLD WHITE FEMALE BLACK OUT SPELLS AND SHORTNESS OF BREATH
TARING DIGITALIS, RESERPINE AND QUINIDINE RHEUMATIC FEVER AND CHOREA AS A CHILD
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54 YEAR OLD MALE WITH ACUTE CHEST PAIN STARTING TWO DAYS AGO WHICH LASTED 24 HOURS
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71 YEAR OLD FEMALE DIABETES MELLITUS CHEST PAIN ON EFFORT NO CARDIAC DRUGS
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54 YEAR OLD WHITE MALE TAKING HEART PILLS BECAUSE OF PALPITATION FOR FIVE YEARS
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5 YEAR OLD BOY CYANOSIS SINCE BIRTH HEART OPERATION FOUR YEARS AGO
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72 YEAR OLD WHITE MALE PHYSICIAN MINIMAL CHEST PAIN LASTING THREE MINUTES
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41 YEAR OLD MALE CHEST PAIN TWO YEARS AGO

T T e ks =‘
s WA m___m P L Bl
m g _Mw_____m“ i il i

Mg T i
T 4
i g,
i
e i _____________.“_________ il
i i, fi
ﬁmm“mmm___ AR A %___,_ i ““__m_____:__________
i il g

et L
et __%ﬁ“ mm__m _____,..mwmw“”___ i

il ____“______

_"__ __"____a_n_ i ________n__

i1y i

gl
il
mm%__

TP _==:

I e
E==== _=====

mwmmm“m_ﬁ%

=§Eé
sl
_____ |

I e

Rl o
Hij a, {41
.
g I
iy e
m

_______,___
A
]
i

i i
uééﬁé T
i il ]

cial infarct

block
an mtraventricutar block without a myocardial wfarct

an acute antertor and an acute posterior myocardial infarct
59

an incomplete left bundle branch
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73 YEAR OLD MALE SEVERE CHFST PAIN SEVEN WEEKS AGO NO CARDIAC DRUGS
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The rhythm s
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58 YEAR OLD MALE NO CARDIAC DRUGS CHEST PAIN ON EFFORT

] The electric axis of the ORS complexes is

A dewated to the nght A
B dewiated to the left E not present
C  within normal limuts present

I Other abnormalinies are
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56 YEAR OLD MALE MERCHANT SEVERE PRECORDIAL PAIN WITH SYNCOPE FOUR MONTHS AGO
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62 YEAR OLD MALE SUBSTERNAL PAIN ON EFFORT TEN YEARS DiGrTALIS LEAF 01 GM DAILY

The rhythm s

I

-~
2
-0
54
<
=
o
=]
H
é
e
i
oo 3
1% 3
Q0 =
a o
£Ee%
SED
823
~SE
afead
AN
<m0A

The following 5 present

i

he presence of a semivertical heart

strophy 1n the presence of an intermediate heart

-
=
=3
o
)
£
>
- =
ELE
Ead
EZ23
5BE
EES
B >
3
a2
B5%
=
588
ooE
gEg
]
LR
& =
58
1N

64



Vi
Va2
V3
Va4
Vs

6

e i :
i i i _____E__ e

Sh LR B
i Qi
e
L A I
i g U

y g (s
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55 YEAR OLD MALE CHEST PAIN ON EFFORT PENTAERYTHRITOL TETRANITRATE 40 0 MG DAILY
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1

A honzontal
ntermediate
vertical

Cc

normal sinus rhythm
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smus bradycardia
sinus arrhythma
nodal bradycardia

A
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40 YEAR OLD MALE NO CARDIAC DRUGS CHEST PAIN
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71 YEAR OLD MALE DYSPNEA FOR YEARS PALPITATION TEN DAYS No carblac DRUGS
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62 YEAR OLD MALE CHEST PAIN ON EXERTION SIX MONTHS AGO ACETYL DIGITOXIN 0 3 MGM DAILY
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8 YEAR OLD BOY SHORTNESS OF BREATH SINCE BIRTH No DRUGS

(Half Standardization in Precordial Leads)
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The rhythm 15

I

The electrocardiogram suggests the presence of

1

smus tachycardia
sinus bradycardia
simo atnal block

smus arrhythma

A
B
C
D

a right tncomplete bundle branch block
nght and left ventricular hypertrophy

nght ventricular hypertrophy

left atrial enlargement

A
B
C
D
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19 YEAR OLD FEMALE SHORTNESS OF BREATH TEN YEARS TAKING DIGITALIS
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36 YEAR OLD MALE ATHLETE NO COMPLAINTS
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V2

V3

The rhythm is

sinus bradycardia
smnus tachycardia
normal sinus rhythm
sino-atral block
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atmal fibrillation and left ventncular hypertrophy
atrial fibnllation and night ventnicular hypertrophy

atral flutter and nght ventnicular hypertrop!

atnal flutter and left ventncu

46 YEAR OLD FEMALE SHORTNESS OF BREATH ON EXERTION FIFTEEN YEARS

The following s present
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62 YEAR OLD RETIRED MALE SEVERE DYSPNEA ON SLIGHT EXERTION FIFTEEN YEARS
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B

Ji

il
a:_

The tracing suggesis
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60 YEAR OLD FEMALE SHORTNESS OF BREATH EIGHT YEARS
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30 YEAR OLD FEMALE SHORTNESS OF BREATH TWELVE YEARS TAKING DIGITALIS
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30 YEAR OLD FEMALE HEART MURMUR SINCE BIRTH
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15 deviated to the left
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ght bundle
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a complete right bundle b,
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54 YEAR OLD MALE PALPITATION DIGITALIS LEAF 01 GM DaILY
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u

The following s present

1

left ventnicular hypertrophy
2 left complete bundie branch block

an old postenior mfarct
€ nght ventncular hypertrophy

A
B
D

normal sinus rhythm
supraventricular tachycardia

sinus arrhythmia
nodal rhythm

A
B
C
D
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30 YEAR OLD COLORED FEMALE ULCERS OF ANKLES ONE YEAR NO CARDIAC DRUGS

iy

i

HAIG it

R g

_;m_ﬁ&______
/

il

i __

i
il

I

)

i

:
:

i

i

|

il
i

~E_“= !

il

The electrocardiogram

indicates coronary artery disease

A 15 normal

Y

with an

s

D s duagnostic of hypertensive heart disease

B
C

79



T i
L e
%5%%%%
_ : ___m_,.mwf%_ . _.._______ |

~ 0
Er_ Wil

i

sl _..__________

U R
L it Al
5_ )

é

gl

A 5__ _

29 YEAR OLD FEMALE

ve but not d

ki e |
i % e
; ..:m % il _%_,_:_% e e

g
i %____ j! W“w Wm _______u_w;”__ e
g
,ﬁzér. i mm“m*_w”_ i
L]
,z:_,,..ﬁwwﬁ i ,_é i E__ﬁ_g_m

i B

80

tracuspid stenosis

B mutral stenosis
coarctation of the aorta

D patent ductus arteriosus
E nght aortic arch

A
C

The tracing is



47 YEAR OLD FEMALE PALPITATION FOUR DAYS DIGITALIS LEAF 01 GM DAILY
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The rhythm s

1

A

atrial flutter with block or atral

tachycardia with block
B parasystole

A

suggestive evidence of nght
ventnicular hypertrophy
suggestive evidence of left
ventrcular hypertrophy

B

¢ mncomplete interference

dissociation
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50 YEAR OLD MALE TARING DIGITALIS CHEST PAIN THREE YEARS AGO

ventricular ectopic beats and anomalous atrioventricular

a myocardial infarct with ventricular ectopic beats
conduction (Wolff Parkinson Whate)
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13 YEAR OLD BOY JOINT PAINS TWO YEARS AGO NO CARDIAC DRUGS
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56 YEAR OLD WHITE MALE MINIMAL CHEST PAIN ON EXERTION SIX TIMES IN THE PAST YEAR
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36 YEAR OLD MALE SHORTNESS OF BREATH TEN YEARS NO CARDIAC DRUGS
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The tracing indicates the presence of

hypertrophy

left ventncular hypertrophy without night ventricular
a complete nght bundle branch block

C  hypertrophy of the night ventricle

D

an mcomplete left bundle branch block

A
B
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28 YEAR OLD MALE THREE DAYS POST-OPERATIVE NO DRUGS

Before Treatment

After Treatment

The tracing taken before treatment indicates

A hyperkalemra
B hypokalerma

C  hypercalmenna
D hypematremia
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68 YEAR OLD MALE CHEST PAIN LASTING TWO HOURS THREE DAYS AGO ON DIGITALIS
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an mcomplete AV block without dropped beats (first d

a left complete bundle branch block
a nght complete bundle branch block
an mcomplete AV block with droj

a complete AV block
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D
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The conduction defects which are present (select more than one if necessarv) are
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58 YEAR OLD FEMALE CHEST PAIN EIGHTEEN HOURS DURATION ONE YEAR AGO
Inspiration

of a posterior my dial infarct

monary infarct
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A diagnostic of a postenior nfarct
suggestive of an acute pull
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The tracing 1s



49 YEAR OLD FEMALE SHORTNESS OF BREATH SIX MONTHS
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61 YEAR OLD MALE CHEST PAIN FIVE YEARS AGO DIGITALIS LEAF 01 GM DALY
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The following 1s present

branch block

lete left bundle branch block with digitalis effect
farction block

a false bundle branch block (Wolff Parkinson White)

a complete nght bundle

an incompl

C = postenior pert i

A
B
D
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62 YEAR OLD MALE Dmsm‘ns 20 years No INSULIN NO CHEST PAIN OR mmcs .
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The electrocardiogram

A 15 within normal limits

B 15 diagnostic of an electrolyte disturbanct

€ represents a transmural anterior myocardial infarct

D 15 suggestive of left ventncular hypertrophy and/or myocardial 1schemia
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68 YEAR OLD WHITE DENTIST SEVERE DYSPNEA WHEN SUPINE AND ON EXERCISE

DiGIToxiN 02 MG DAILY

The electrocardiogram shows

block with ventricular ecto

lete left bundle branch block
plete left bundle branch block
an ncomplete left bundle branch block with ventnicular ectnnie hoate

lete left bundle branch

a compi
an ncom|

a comp!

A
B
C
D
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61 YEAR OLD MALE CHEST PAIN INTERMITTENTLY FOR FIVE YEARS DIGITALIS 0 1 GM DAILY
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The rhythm s

de conduction with abnormalities of the S T segments

hm without retrograde conduction

nodal rhythm with retrograde conduction

normal smus rhythm
nodal rhythm with retrogra

sinus bradycardia

nodal rhyt!

A
B
C
D
E
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30 YEAR OLD MALE SUDDEN PAIN IN CHEST, SWEATING WEAKNESS AND SHORTNESS OF BREATH
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dicative of a myocardial infarct involving the lateral wall of the left

The electrocardiogram 1s

ventricle

A
B

of a left

indicative of rheumatic mitral stenosis

consistent with but not

C
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69 YEAR OLD WHITE MALE FAINTING SPELLS ONE DAY NO CARDIAC DRUGS

The following 1s present

i

The cardiac rhythm 15
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retrograde conduction
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70 YEAR OLD FEMALE UNABLE TO BREATHE WHEN SUPINE TAKING DIGITALIS LEAF 0 1GM DAILY

> > o4 > oS 5

T Wy
i
L

e JilE T R u= === i

i i i
Wi e o
i __m__““a““ﬁ"ﬁ E“EET___________ i _c
) I i
=
U
N

AN
BRI il

At e
W._ il

i

T
(IRHIS ARG
mwm__% L

HHT _~
"
i

il

kil
)
A

g
g

The rhythm s

n

The following artifact 1s present

I

atnal fibnllatron

A
B

A muscle tremor

atnial fibrillatton and multf
ventricular ectopic beats

atnal fibnllatio

nterfering alternating current

B

and 1ncorrect standardization

loose filaments 1n vacuum tube

ular

n and ventnc
I premature contractions

C

C

atnal

and

—
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54 YEAR OLD MALE MECHANIC CHEST PAIN LASTING ONE HOUR EIGHT MONTHS PRIOR TO0

THIS TRACING NO DRUGS
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The tracing indicates the presence of

A an old postenor myocardial infarct with pen infarction block
B a left typical complete bundle branch block

Cc afalse ‘bundle branch block (Wolff Parkinson White)}

P a recent posterior myocardial nfarct

98



55 YEAR OLD MALE SUBSTERNAL PAIN RADIATING TO BACK TEN MONTHS AGO
HANDS STIFF FOR EIGHT MONTHS

avp

avg

The tracing 1s suggestive of

A anterior myocardial 1schemia

B antenior myocardial infarct

C  postertor myocardial with 2 p 1 d
D no heart disease

mfarct
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58 YEAR OLD MALE CHEST PAIN SIX MONTHS AGO
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The following 1s present

ormalities
raventrcular block

PIc beats withaut other abn
opic beats and local it
ton (Wolff Parkinson White)

1cular

atriove

a postenor infarct without other abnormalities
a postertor infarct and ventricular ecto;
a postenor infarct with ventricular ect

A
B
C
D

~
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65 YEAR OLD MALE CHEST PAIN FOUR MONTHS AGO NO CARDIAC DRUGS
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lateral and posterolateral
f the anteroseptal portion of the

i lateral gqd+p

with

necrosts of a large part of the anteroseptal lateral and posterolateral

aspects of the left ventncle

necrosis or myocardial death of

aspect of the left ventricle

left

B

The tracing suggests
C
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30 YEAR OLD FEMALE SHORTNESS OF BREATH FIFTEEN YLARS No DIGITALIS
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left ventricular hypertrophy without right ventnicular hype:

A nght ventricular hypertrophy without left ventnicular hypertrophy
night and left ventricular hypertrophy

C

The tracing suggests
B
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8 YEAR OLD BOY SHORTNESS OF BREATH ON EXERTION NO CARDIAC DRUGS

Vg
aVp
aVyp
V2
Vi

uncomplicated ventricular septal defect
103

B Ebstemns syndrome
aortic valve disease

tricuspid stenosis

A
C
D

The electrocardiogram 1s in keeping with the following disease state
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58 YEAR OLD FEMALE CHEST PAIN AT REST AND ON EFFORT
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The tracing s typical of

1

.

a subacute or chromc (weeks or months) anterolateral myocardial mnfarct

A an acute (few hours) anterolateral myocardial infarct

without

B
C

3

P

D an mcomplete left bundle branch block

1na



33 YEAR OLD MALE GENERAL CHECK UP NO DRUGS

u

aVg

aVr

I The inverted T waves in lead aVy are

A mdicative of 1schemia of the lateral wall of the Jeft ventricle
B mdicative of a lateral myocardial infarct
C  wathm normal hmuts

Il The electrocardiographic position s

A horizontal

B semthorizontal
C  intermediate
D indeterminate
B vertical
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32 YEAR OLD FEMALE SHORTNESS OF BREATH TEN YEARS NO CARDIAC DRUGS
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The tracng is most consistent with the following condition

A dextrocardia not associated with other cardiac abnormalittes

severe pulmonary valvular stenosis

acute cor pulmonale
aortic valve disease

B

C
D
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15 YEAR OLD PEMALE HEIGHT 68 INCHES WEIGHT 75 POUNDS CARDIAC CHECk UP
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15 YEAR OLD MALE CARDIAC CHECK UP
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ypertrophy
a left incomplete bundle branch block

t ventricular hypertrophy

left ventnicular b
Jeft and nght ventricular b

ngh

A
B
[}
D

The tracing ts consistent with but not diagnostic of



13 YEAR OLD GIRL SHORTNESS OF BREATH SINCE BIRTH HEIGHT 52 INCHES WEIGHT 85 POUNDS
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The tracing suggests

a false bundle branch block (Wolff Parkinson Whte)

B an mcomplete nght bundle branch block

2 left bundle branch block
a partial atnoventricular block

A
C
D
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67 YEAR OLD FEMALE WEIGHT 160 POUNDS DIGITALIS LFAF 0 1 GM DAILY FOR ONE YEAR

EES Ry

The S T segments are characteristic of
A byperkalemia
B hypocalcemta
.C  digralis m subtherapeutsc doses without myocardial mnjury and ischema
D procame amde

E therapeutic or excessive doses of digitahs and diat

igury and
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49 YEAR OLD FEMALE SHORTNESS OF BREATH DIGITALIs 02 GM DAILY

w”__u

__m_

C]

-

==
S

i
A -
i _______““__“__-

_
__
______ _________

._____

AR
i

__ ___________ﬁmmmﬁw_. e
=

i 1
___________“____“______ﬁ__ﬁ ____
_____ __________________________-
D
i
d_________

.

_*

___________
BT BT

avp

V6

113

subaortic stenosis
C  patent ductus artertosus without other abnormalities

A mutral stenosts and insufficiency

The electrocardiogram 1s consistent with the following clinical states
B



72 YEAR OLD MALE PHYSICIAN CHEST PAIN FOR SEVEN DAYS NO CARDIAC DRUGS
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switching of the lead I wires when applied to the patients arms

a nght complete bundle branch block

night ventricular hypertrophy

A dextrocardia *

B
C
D

The following is present
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68 YEAR OLD FEMALE CHEST PAIN ON EFFORT ONE YEAR NO DIGITALIS
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a complete left bundle branch block
an incomplete left bundle branch block
a partial AV block without dropped beats =
nodal premature contract:ons
ventnicular premature contractions
1s

C
D
E

The tracing suggests the following (select more than one if desired)
B



60 YEAR OLD MALE CHEST PAIN TWO DAYS
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The tracmg is suggestive of

yperkalemia

ar block associated possibly with a dying heart or with h

t complete uncomplicated bundle branch block
D severe hypokalemus «f

a left typrcal complete uncomplicated bundle branch block

an imtraventricul

a ngh

A
B
C
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B Ebstems syndrome
uncomplicated tetry
small ventricular g,
large atnal septa)
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The tracing 15 in keeping with a
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28 YEAR OLD WHITE MALE WEAKNESS OF TWO MONTHS DURATION NO CARDIAC COMPLAINTS

The tracing suggests

anterior subepicardial 1schemia

B hypokalemia
C  hyperkalemia

A

D hypocalcemia
E hypercalcemia



45 YEAR OLD MALE SLOW PULSE RATE FIRST DISCOVERED AT AGE 8
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complete AV block with wdioventricular rhyth
a nght mcomplete bundle branch block

a nght complete bundle branch block
a complete AV block with nodal rhythm

sino atrial block
mterference dissociation

A
B
C
D
E

The following s present
F






PART B

QUESTIONS ON
ELECTROCARDIOGRAPHIC INTERPRETATION




ARRHYTHMIAS

1 Atral fibrillation s characteri.ed by
A the absence of clearly disingmshable P waves and irregular R R ntervals
B R Rntervals which show phasic vanations with respiration
C  clearly defined P waves of similar configuration with vanable P R intervals

2 Atrial fibrillation usually has an atnal rate

A which exceeds 300 beats per minute
B 15 less than 200 beats per minute
C 15 less than 100 beats per minute

3 Atnal fibrillation or flutter usually but not imvarwably 1s
1 the heart or somewhere in the body
A True
B False

d with do able disease

4 Atnal fibrillation 1s

A usually accompanied by an wrregular ventnicular rhythm
B scldom accompamied by an wrregular thythm

5 Al flutter when untreated commonly has a rate of

A 450 beats per minute
B 300 beats per minute v
C 150 beats per minute
D 100 beats per minute

6  Atral tachycardia 1s characterized by

A arapd atnial rate often with nearly regular P P intervals
B absolute trregulanity of atrial contraction

C  a gradual slowing of atral contractions following breath holding or deep breathing

7 When atnial tachycardia changes to sinus rhythm the conversion usually takes place
A gradually
B abruptly

3

Paroxysmal atnal tachycardia with block frequently results from
A epmephrine mjection
B extreme physical exertion
C  digitahs intoucation
D  hyperthyroidism

9 Paroxysmal atnal tachycardwa s

A pathognomonic of organic cardiac disease
B good evidence of organic cardiac disease
C  not 1n utself indicative of organic cardiac disease

10 Paroxysmal tachycardia may be atrial nodal or ventricular

A True
B False
v 11 Electric alternation always accompanies pulsus alternans,
A True
B False

120



12

13

14

15

16

17

18

19

20

21

22

A nodal escape
A occurs commonly with. sinus arrest when the atrioventricular node assumes control for
one or more beats

B describes slow rhythms of ventricular origin when retrograde conduction 1nto the atna
occurs

C  describes a nodal thythm where QRS precedes an 1nverted P wave

AV nodal rivthm with retrograde conduction 1s characteri ed typically by

A positive P waves 1n lead I
B inverted P waves 1n lead aVg
C  positive P waves mn leads I and aVg

Nodat rhythm 1s caused by a periodic discharge from the

A sipus node
B atrioventricular node

With nodal rhythm with retrograde conduction the P waves

A always precede the QRS complexes.

B always follow the QRS complexes

C  always fall within the QRS complexes

D may precede, fall withmn or follow the QRS complexes

Nodal tachycardia with retrograde conduction 15 characteri.ed by
A rapid regular atnal contractions occurring at a rate greater than 100 beats per munute
with fnverted P waves 1n leads I I and aVg
B

an atrial rate between 60 and 100 beats per minute with inverted P waves in leads 11
III and aVf

C  an atral rate over 100 beats per minute with positive P waves 1n lead aVg
Nodal rhythm is

A always accompanied by retrograde conduction through the atna
B not always accompanied by retrograde conduction through the atria

Wuth parasystole the interval in seconds between anv two complexes produced by the ectopic
pacemaker will be distble by a common denominator and results 1n a whole number as a
quotient

A Tre
B False
Stnus arrest usually 1s
A a functional arrhythmia charactenized by temporary cessation of activity of the sinus

node
B produced by orgamc disease of the sino atnial node and 1s associated with long pertods
of atrial standstill

Phasic sinus arrhythmia is present when the cardiac rate varies with
A resprration and the pacemaker 15 1n the smus node
B cxercise when the pacemaker s outside the sinus node
Phasic sinus arriythmia is in itself
A diagnostic of cardiac disease
B not diagnostic of cardiac disease
Stnus bradycardia 1s dragnosed when the cardiac rate 1s

A less than 60 beats per minute and the pacemaker s in the sinus node
B between 60 and 100 beats per mnute and the pacemaker 15 1n the sinus node
€ less than 60 beats per minute with the pacemaker 1n the atnoventricular node
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23

24

25

26

27

28

v 29

30

31

32

33

The cardiac rate normally varies
A mversely with age from birth to adulthood (the older the age the slower the rate)
B directly with age from birth to adulthood

Normal sinus rhythm is d d when the p ker is !

A 1 the sinus node and the cardrac rate 1s from 60 to 100 beats per minute
B in the atrioventricular node and the cardiac rate 1s from 60 to 100 beats per minute
C 1 the sinus node and the cardiac rate exceeds 100 beats per minute

Stnus tachycardia as a general rule
A does not exceed 160 beats per minute 4
B often exceeds 180 beats per minute
C  falls between 60 and 100 beats per minute

Sinus tachycardia 1s

A diagnostic of hyperthyroudism
B suggestive of hypothyroidism
C  consistent with a normal heart as well as with cardiac and other disease states

Supraventricular tachycardia includes

A sinus atnal or nodal tachycardia and atrial fibrillaion or flutter
B atnal fibrillation or atral flutter only
C smus atnial or nodal tachycardia only

Ventricular fibrillation 1s characterized by

A rregular R R intervals and wide QRS complexes which are irregular 1n amphtude

and duration and which are not regularly preceded by P waves
B regular wide QRS complexes preceded by P waves
C QRS complexes of normal width and configuration

Multiple ventricular ectopic beats are diagnosed when two or more ventricular ectopic beats
of simular size configuration and polarity are present

A True
B False

Multifocal ventricular ectopic beats are dragnosed when n a lead two or more ventricular
ectoptc beats

A differ from each other in size configuration or polanty
B are similar i size configuration and polanty

Ventricular premature contractions charactenistically are
A preceded by P waves
B not preceded by P waves

Ventricular premature contractions recorded with the subject at rest are

A diagnostic of organic myocardial disease.
B not in themselves diagnostic of orgamc myocardial disease

Ventricular ectopic beats arising from the base of the heart are n the three standard leads
predominately

A negative
B posttive
C  biphasic
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Bugenuny 1s characteri.ed by groups of two beats consisting of
A anormal beat and a ventricular ectopic beat
B a normal beat and an atrial premature beat
C  any combination of coupled beats

Premature beats of ventricular origin

A always indicates myocardal disease
B frequenly occur in the absence of demonstrable cardiac disease

Ventricular tachycardia is usually regular but at ttmes may show slight wrregularity of the R R
intervals

A True

B False
One df the requirements for ventricular tachycardia 1s

A~ apacemaker in a ventricle which sends out a sertes of successive ventricular contractions
B ventricular ectopic beats which show retrograde conduction
C  ventricular ectopic beats which fail to show retrograde conduction

ARTIFACTS

When the right arm and left arm lead wires have been attached incorrectly to the arms (lead |
lines interchanged) the three standard leads can be corrected by viewing

A Iead I as its murror 1mage and interchanging leads IT and 11T
B lead INI as the mirror image and interchangmng leads I and IT

When the left arm and left leg wires have been attached incorrectly to these limbs while form
tng the lead [l connection (lead wires interchanged) the standard leads can be corrected
by viewing

A lead IIT as 1ts murror mmage and interchanging leads 1 and II

B lead II as its mirror 1mage and interchanging leads I and IIT

When the night arm and left leg lead wires have been attached incorrectly to these Iimbs when
forming the connections for lead I (lead wires interchanged) the standard leads can be cor
rected by viewing

A all leads as thewr mirror images and interchanging leads I and HI

B lead II as the mirror tmage and by interchanging leads I and III

Negatne P QRS and T waves in lead I with P waves preceding and T waves following QRS
complexes suggests
A typical night bundle branch block
B typical right ventricular enlargement
C dextrocardia or reversal of the right arm and left arm lead wires when making the lead 1
connection
D a lead mounted upside down

CONDUCTION DEFECTS

A first degree AV block is

A diagnostic of rheumatic heart disease
B diagnostic of 1schemia of the AV node
C  not diagnostic of any specific state

123



43

44

45

46

47

48

49

S50

51

52

53

A first degree block (prolonged P R nterval) usually indicates changes in the
A smus node
B atnioventricular node
C  bundle of His

a complete atrioventricular block s characterized by QRS complexes which
A are never wider than 0 12 second
B are always wider than 0 12 second
C  may be of normal duration or prolonged

A complete AV block with idioventricular rhythm indicates the presence of a block n the
A sinus node
B: atrioventricular node,
C bundle of His

The Wenckebach phenomenon is a type of
A complete AV block
B ncomplete AV block with dropped beats
C ncomplete AV block without dropped beats

The Wenckebach phenomenon is
A progressive lengthening of P R interval with eventual dropping of a ventricular beat
B excessive smus arrthythmia not respiratory n ongin

C  progressive lengthening of P R wath dropping of a ventricular beat after every second
wave

D cychc vanations in P R without dropping of beats

Anomalous atrioventricular conduction (Wolff Parkinson W hite)
A 1s never associated with organic cardiac disease
B 15 always associated with organic cardiac disease
C  may or may not be associated with organic cardiac disease

Anomalous atrioventricular conduction (Wolff Parkinson White) is characterized by
A short P R intervals and wide QRS complexes
B prolonged P R mtervals and QRS complexes of short duration
C long P R intervals and slurring of QRS complexes

Which of the following 1s most consistent with typical complete left bundle branch block?
A Qwavesmlead I
B QRS complexes which measure from 0 10 to 0 12 second

C QS waves 1n leads V  and Vywith QRS complexes which are greater than 0 12 second
1 duration

In the presence of a left bundle branch block QS waves in leads V 5 and V 6
A suggest a myocardial infarct
B rule out a myocardial infarct
C  suggest left ventncular hypertrophy

In typical left bundle branch block the J pamnt S T segments and T waves are usually

A concordant with the major deflections of the QRS complexes
B discordant with the major defl of the QRS p

A right bundle branch block may be a congenital abnormality

A True
B False
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An incomplete right bundle branch block in the electrocardiogram suggests interruption of
some of the fibers of the night bundle of His

A True

B False

In the presence of a right bundle branch block large Q waves i leads V3 Vgand Vg suggest

A an anterior myocardial mfarct

B a posterior myocardial mfarct

C  mnght ventricular hypertrophy

i

In the presence of a right bundle branch block elevated J points and coved S T segments with
wnvertéd T waves in leadsV 3 V4 and'V g which persist for 24 hours or more suggest

A an anterior myocardial mfarct or pericarditss

B posterior myocardral 1schemia

C  pulmonary infarction

The prognosis with a complete right bundle branch block generally 1s

A more favorable than with a complete left bundle branch bloch.
B less favorable than with a left bundle branch block

Incomplete right bundle branch block 1s common when lead V3R or Vi shows an rSR prime
wave with the onset of the wntrinsicord deflection of the R prime wave from

A 003510005 second

B 005 to 0075 second

C 008 second or greater

A right bundle branch block makes it impossible to diagnose a large postero infertor myocardial
infarct

A True
B False

Sino auricular block may be due to

A epmephrine
B atropine
C digitalis
D theophylline

DISEASE STATEs®
(CONGENITAL AND ACQUIRED)

The electrocardiogram 15 diagnostic of at least one of the following types of congenttal hear
diseases

A Tetralogy of Fallot

B Ewisenmengers complex

C  Dextrocardia

D Interatnal septal defect

Uncomphcated atrial septal defects of sigmficant size generallv are characterized by electro
cardiographic evidence of

A night ventricular hypertrophy or right bundle branch block

B Ieft ventricular hypertrophy

C  left bundle branch block
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Ventricular septal defects uncompl d by other ! abnormal) produce no ab
normalities in the tracing if the defect 1s small however if it 1s large there may be evidence
of left or right or left and right ventricular hypertrophy

A Tre

B False

Large or many pulmonary veins emptying into the right atrium generally result in the electro
cardiographic picture of

A left ventricular hypertrophy

B nght ventricular hypertrophy .~

C  left bundle branch block

Transposition of the great vessels results in the electrocardiographic picture of pure left ven
tricular hypertrophy without right ventricular hypertrophy

A Trme

B False

The electrocardiogram of Ebsteins syndrome suggests

A nght atrial and left ventricular hypertrophy

B left atrial hypertrophy 1n the absence of right ventricular hypertrophy

C  nght atnal hypertrophy and right complete bundle branch block or intraventricular
block

The electrocardiogram from a patient with a patent ductus arteriosus which i1s uncomplicated
by other abnormalities typically

A 1s normal or shows evidence of left ventricular hypertrophy

B shows evidence of night ventnicular hypertrophy without left ventricular hypertrophy

Coarctation of the aorta in the adult shows usually
A a left ventricular hypertrophy pattern or occasionally 2 normal electrocardiogram
B, nght bundle branch block
C mnght ventricular hypertrophy

Tricuspid atresia with a nonfunctioning right ventricle and an interatrial septal defect charac
tenistically produces

A a nght ventricular hypertrophy pattern

B a left ventricular hypertrophy pattern

C  a normal electrocardiogram

Truncus arteriosus existing as an uncomplicated entity 1s associated with a left ventricular
hypertrophy pattern

A True

B False

The tetralogy of Fallot without a ductus arteriosus or other additional abnormalities charac
tenistically shows

A a left ventricular hypertrophy pattern

B aleft bundle branch block

C  a nght ventnicular hypertrophy pattern

Pulmonary stenosis with ntact atrial and ventricular septa shows characteristically
A nght ventricular hypertrophy or ily 2 normal elect, i
B left ventricular hypertrophy
C  nght and left ventricular hypertrophy
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Rheumatic mutral stenosis frequently shows a vertical electrocardiographic position of the

heart with wide notched P waves in leads I and 1l or atrial fibrilation
A True

B False
Aotic stenosis and fid 'y usually are ch 1.ed by
A left ventnicular hypertrophy
B nght ventnicular hypertrophy
C o ventricular hypertrophy
The electrocardiogram 1s always abnormal with di d lupus eryth
A True
B False
P waves in pulmonary emphysema often are

A wide and notched 1n leads I II and aVp
B wide and notched 1n leads II 11T and aVg

~C 1all and pomnted n leads II IIT and aVF
D 12l and pointed mn leads 1 II and aVp

Severe hyperthyrowdism produces often

A complete atnoventricular block
B smnus bradycardia
C  atnial fibnllation or atrial flutter

Severe hypothvroidism produces often

A complete atrroventricular block
B smus bradycardia
C  atnal fibnllation or atnal flutter

DRUGS AND ELECTROLYTES

Dugitahs i digitalizing doses typically produces

A short Q T ntervals
B no change in Q T mtervals
C long QT ntervals

Dugitalis therapy may result in

A prolongation of P R interval but not 1n higher degrees of AV block
B a complete AV block
C  an intraventricular conduction delay

Dugitalis usually slows the ventricular rate significantly in patients with
A atnal fibnllation

B tachycardia due to toxic states or infections if congestive heart failure 15 not present

Dugitalis shifts the J pont in most leads

A opposite to the major defl of the ORS pl
B 1n the same durection as the major deflections of the QRS complexes

Quimidine charactenistically

A shortens Q T intervals
B lengthens Q T iatervals
C  does not alter QT intervals
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Gunudine characteristcally

A converts atrial fibnllation to sinus rhythm
B produces simus arrhythma
C  shortens the duration of QRS complexes

Quundine increases the ventricular rate in certamn pattents with atreal flutter

A Tme
B False

Hjypocalcenua of severe degree produces

A short QT ntervals
B fong QT tervals
C  no change n Q T mntervals

In lypokalema

A QT intervals are prolonged and U waves are prommnent
B T waves arc generally tall aad upnght

C QT mtervals are shortened

D ORS mncreases i length

Hyperkalemua ts associated with

A tall peaked T waves
B decreased durauon of QRS complexes
C  long QT or long Q U mtervals

Large U waves are g common finding with

A hyperkalema

B hypohkalemia

C rapud cardiac rates
D hypernatremua

The electrocardiogram 15 @ highly reluable mndex of the blood potassium level wnder all et
cumstances

A True

B False

ELECTRIC AXIS

The mean electnic axis of the QRS complexes iy normally
A less positive m infants than in children
B more positive m infants than i children
C  essenttally the same n infants and children

Ruight avs desianon of the QRS complexes greater than 90 degreer is found commonty i patents
with dextrocardia tetralogy of Fallot Eisenmengers complex significant pulmonary stenosis
significant atrial septal defect or Lutembacher s syndrome

A Trwe

B False

Left axis desiation or a tendency to left ans deviation of the QRS compleves is present charac
teristically in adults with significant coarctation of the aorta and in panents w ik Mvpogenesis of the
right ventricle or with tricuspid stenosis associated with atrial septal defect

A True

B False

Normally the mean electric avis of the T wares

A 15 opposite to the mean electric avs of the QRS complexes
B foliows in general that of the mean electric axis of the QRS complexes
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HYPERTROPHY
(ATRIAL AND VENTRICULAR)

Left atrial hypertrophy s characteri.ed often by
A narrow tall peaked unnotched P waves of similar configuration 1n leads II and 1T
B wide notched P wavesinleadsTand I
C nverted P waves 1n leads 1T IIl and aVg

Rught atrial hypertrophy is characterized often by
A broad notched P waves mn leads 1 and 11

B narrow tall peaked P waves of similar configuration in leads II and 11T
C inverted P waves 1n leads IT III and aVp

Left ventricular hypertrophy 15 characterized by high voltage of the R waves m lead aVy, with J
points S T segements and T waves which are 10 the major defl of the QRS com
plexes

A True

B False

The average of the electric forces present during ventricular depolarization tn a subject with
left ventricular hypertrophy s often from the AV node toward the

A left shoulder and back of the body

B nght shoulder and back

C  left shoulder and front

The R wares in lead V4 with left ventricular hypertrophy characteristically are

A tall and often exceed 27 0 mm -
B short

The 11me of onset of the intrinsicord deflections n lead V g with left ventricular hypertrophy 15
often

A aslong as 0 06 second

B longer than 0 12 second

C  longer than 0 16 second

Rught ventricular hypertrophy is characterized by
A tall R waves mn leadsV3 Vand Vg
B tall R waves mn leads Vyand Vo
C  deep S waves 1n leads Vi and v,

Left ventricular hypertrophy

A always causes a shift of the mean QRS axis to the left
B 15 recogmzable with a normal mean electric axis of the QRS complexes
C 15 a frequent cause of 2 nght axis deviation of QRS complexes

All of the following critena are in keeping with right ventricular bypertrophy,

a QR pattern in lead V3r or V1

R waves 1 lead V] which exceed 7 0 mm 1 amplitude

R/S ratios 1n Jead Vi greater than 1 G

ventnicular activation times n lead Vq of 0 035 to 0 05 second
True

False

Wy bW —
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« 104 In night ventricular hypertrophy the transiional zone 1 the 6 precodial leads characterisucally is
shifted

A tothenght
B to the left

* 105 Rught ventnicular hypertrophy in the presence of a right complete bundle branch block
A produces large R prime waves 1n lead v,
B does not influence the height of the R prime waves in lead V1

INTRINSICOID DEFLECTION

106 A delayed onset of the intrinsicotd deflections in lead VS indicates often

A left bundle branch block and excludes delayed intraventricular conduction
B  delayed ntraventnicular conduction and excludes left bundle branch block
C  left bundle branch block or delayed intraventricular conduction

107  The ntr d defl are read g iy from
A the standard leads
B umpolar chest leads
C  umpolar extremty leads

108  The mrinsicord deflections recorded from the precordium over the left ventricle normally occur
A earlier than those recorded from the precordium over the night ventricle
B later than those recorded from the p over the nght ventrcle
109  In a left bundle branch block and in left ventricular hypertrophy the time of onset of the in
trinsicord deflections in lead Vg5
A delayed
B shortened
C  normal
110

In right bundle branch block and right ventricular hypertrophy the time of onset of the ntrin
sicod deflections 1n lead V| characteristically 1s

A delayed
B shortened
C  normal

LEADS

111 Lead I measures the differences in potential between
A the left and nght arm
B mght arm and left leg
C  leftarm and left leg

112 Lead Il measures the differences in potential between the

A nght amm and left arm
B left leg and rnight arm
C  leftarm and left leg
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Lead I measures the differences in potential between the
A nght arm and left arm
B nght arm and left leg
C  left leg and left arm

An upright deflection 1s written in lead I when the potential at the left arm 1s relavely
A positive compared with that at the night arm
B negative as compared with that of the night arm
C  positive as compared to the left leg

An upright deflection 1s wrutten i lead Il when the potential
A at the nght arm 15 positive with respect to that at the left leg
B atthe night arm 1s negative with respect to that of the left leg
C  at the left arm 1s positive with respect to the left leg

An upright deflection 1s written in lead Il when the potential
A at the left arm 1s positive with respect to the left leg
B at the left arm 15 negative with respect to the left leg
C  at the night arm 1s negative with respect to the left leg

An upright deflection 1s written in a central terminal lead when the exploring electrode 15
A positive with respect to the central termimnal
B negative with respect to the central terminal
C  mnearly zero with respect to the central termnal

The himb leads aVg aVL and aVF record differences in potential between one lead which 5
nearly zero potential throughout the heart cycle and another lead placed on a limb which usuallv

hasa variable p 1 through the heart cycle
A Trmue
B False

The standard leads I 1l and 1 are often referred to as

A umpolar leads
B bipolar leads

Lead V 3is located

A on a honzontal line midway between V1andVy
B on a horzontal line midway between ¥ 5and V
C on aslanting line midway between leads V 2and Vs

The precordial lead Vg is located at the junction of the

A 4th mtercostal space and the nght sternal border
B 4th intercostal space and the left sternal border
C  Sthintercostal space and the left sternal border
D mud clavicular Iine and the 4th intercostal space

If the heart 15 positioned normally in the chest (intermediate position) the V6 electrode usually
lies over the

A antenor aspect of the left ventricle
B posterolateral aspect of the left ventricle
C  over the nght ventricle

The V4R electrode 1s placed
A onthe nght side of the chest but 1n the same relative position as the standard V4
B on the nght leg
C  abave the V4electrode

electrode
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The esophageal lead 1s of practical value n differenniating
A atnal fibrijlation from atnal tachycardia
B nght from left bundle branch block
C  night from left ventncular hypertrophy

W hen the esophageal lead 15 placed at the atriov entricular groove and atrial depolarization occurs
i a normal fashion the P waves are predominantly

A negative

B positive

C diphastic

Einthoven s equation states that at a given instant the sum of the amplitude of the waves is as
follows

A T plus I equals IT
B IplusIifequals 1
C  IplusII equals 11T

The unipolar imb lead law states that at a given instant the amplunde of symilar waves from the
A nghtamm left arm and foot equals zero (Vr 4- Vi + Vi =0)

B nghtarm left arm and back equals a large positive value (Vg + Vi - Vg = alarge
positive value)

nght arm left arm and precordium equals a large negative value (Vg - Vi, -+ Vp =
a large negative value)

o]

The augmented unipolar imb lead law states that at a given wnstant the sum of the amphtude of
stmilar waves i leads

A aVy aVy and aVg equals zero
B 1 Il and 111 equals zero
C Vi V4and Vg equals zero

The standard leads may be derived from unipolar leads from plitudes of similar waves using
following formulas

A Vr mnus Vg equals lead {
B Vr mmnus Vy, equals lead II
€ Vr mmus V equals fead 111

The augmented wrupolar mb leads may be derived from the standard leads using the amphtudes
of sunilar waves with the following formulas

A aVg equals III minus I
2
B aVy equals Il minus 111
2
C  aVg equals II plus 11T
2
;li;z!:;t’;p’::}gzr Imb leads may be derned from the amplitude of waves of the standard leads #sing
A Vg equals TT munus 111
3
B Vp equals T mimus 1T
3
€ Vr equals 11 plus 1
3
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MYOCARDIAL INFARCTION

A typical anterior transmural myocardial infarct is characterized in the leads overlying the infarct
by QS wares and

A 1soelectnic S T segements

B positive $ T segments

C  negative S T segments

A typical subacute transmural anterior myocardial infarct is characteri.ed in the leads overhing
the infarct by QS waves and

A ST segments near the 1soelectric hine and deeply inverted T waves which change 1n amph
tude with time

B large posttive S T segments which become more positive with time

C  1soslectnic T waves which do not change with time

A typical chrontc transmural anterior myocardial infarct 1s characteri.ed n the leads overhung
the winfarct by QS waves and

A essennally 1soelectric 8 T segments and T waves which do not change m amplitude sig
nificantly with time

B positive S T segments which change from day to day

C  negative S T segments which change from day to day

An old anterior myocardial infarct often does not show diagnostic changes when
A aleft bundle branch block 1s present
B amnghtbundle branch block 1s present
C  anterior myocardial 1schemia 1s present

A strictly anterior myocardal infarct often does not produce diagnostic changes in the three
standard and umipolar limb leads

A True

B False

A transmural myocardial infarct imvolving the anterolateral aspect of the left ventricle s char
actericed by QS waves in the leads which face the anrerolateral wall of the left ventricle

A Tre

B False

A typical acute anterolateral myocardial infarct is character ed in lead V4 by § T segment shifts
and QRS complexes whose directions wuth respect to each other are

A discordant
B concordant

R waves in lead V gare recorded often in the presence of an anterolateral infarce if the infarer
mmolves only

A athin layer of the epicard| leaving the mtact
B a thin layer of the leaving the ep mtact

An anteroseptal mycardial infarct is one » hich produces significant changes of the QRS com
plexes in lead

A v
B Vg
c v
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A small left ventricular intramural infarct characterisucally produces
A short Q T mtervals

B very little change m the QRS complexes
C QS waves m leads which overlte the infarct

A precordial lead directly overlying a transmural anterior infarct characteristically shows
A QR waves
B QS waves.
C RS waves

An infarct involving the lateral wall of the left ventricle
A often ncreases the height of the R waves mn lead V}
B produces QS waves 1n lead V]
C  does not change the standard 12 lead electrocardiogram

A myocardial infarct which mvolves the lateral wall of the left ventricle usually shows character
istic changes in leads

A Vsoravy
B IoraVg
C HMorlll

An acute large typical posterior myocardial infarct is characterized in lead aVy by

A relatively deep Q waves and elevated S T segments
B relatively deep Q waves and 1soelectric S T segments

A large subacute postertor myocardial wnfarct 1s characterized in lead aVg by
A relatively deep Q waves S T segments which are near the ssoelectric line and deeply 1n
verted T waves which change 1n amphtude 1n senal tracings
B large R waves without Q waves and 1soelectric S T segments
C  nverted T waves with 1soelectric S T segments

An old postersor myocardial infarct is characterized in lead aVg by
A T waves which change 1t amplitude from day to day
B elevated S T segments which change in amplitude from day to day

C  relatively deep Q waves with ssoeletric S T segments and T waves which do not change
in amplitude 1n senal tracings

A typical large acute posterior myocardial infarct ts characterized in lead aVy by J ponts and
S T segments which are

A concordant with the imtial deflection-of the QRS complexes

B discordant with the snihial deflectiéns of the QRS complexes

The electric potentials at the foot lead aVy which are present during early vemtricular depolarr
zation (first 0 04 second) in posterior myocardial infarction are usually relatively

A npegative

B positive

A posterior myocardial infarct may exist n the presence of a normal 12 lead electrocardiogram
A True
B False

A postertor mvocardial infarct high at the base of the left ventricle consistently produces diag
nostic changes in the electrocardrogram

A True
B False
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A thin acute subendocardial infarct with the precordal leads overlying the infarct characteristic
ally alters the

A ST segments

B QRS complexes

C U waves

A large subendocardial infarct may reduce the amplitude of the R waves in leads overlying the
wfarct if it involyes

A the subendocardium only and does not penetrate deeply into the myocardium

B the subendocardium and most of the thickness of the myocardium

MYOCARDIAL INJURY AND ISCHEMIA

Large ST which appear in lead V4 after exercises are strongly
suggestive of

A subendocardial 1schermua and injury
B subepicardial 1scherma and mjury

Insufficiency of the coronary arteries may exist in the presence of a normal electrocardiogram
taken with the patient at rest

A True

B False

During severe attacks of angina pectoris lead V 4 often shows

A transient negative S T segments
B shortening of Q T mtervals

Ischema nvolying certain portions of the posterior wall of the left ventricle may produce tall
positive T waves in the precordual leads

A True

B False

Transmural infarction of the anterior wall of the left ventricle produces inverted T waves in the
precordial leads whick are adjacent to the infarct

A True

B False

PERICARDITIS

Acute severe diffuse pericarditis 15 characteried i leads I 1l and V4
are

A clevated

B depressed

C  1soelectnic

by S T segments whuch

The electrocardiographic changes in diffuse acute perrcarditis are due to i olvement of the
A pencardum
B subeprcardium
C  subendocardium



161  Subacute diffuse pericarditis 1s characterized by
A nverted T waves mleads I I and Vy
B tall posiive T waves in lead I I and V4
C  widening of the QRS complexes

162 Chronic pericarditis due to tuberculosis is a cause of low voltage of the QRS complexes

A True
B False

POSITIONS OF THE HEART
(ELECTROCARDIOGRAPH)

163 The electrocardiographic position shows an excellent correlation with anatomic position of the
heart in health and disease
A True
B False

164  The horizontal electrocardiograph position of the heart is associated often with

A clockwise rotation about the long aus as viewed from the apex
B counterclockwise rotation of the heart about the long axis as viewed from the apex

165  The horizontal electrocardiographic posiion is present when the ventricular complexes of lead
aV'1. resemble those of leadsV s and V gand the ventricular complexes of lead aVy resemble those
of leads V1 and V7

A True
B False

166  The semihonizontal electrocardiographic position is present when the ventricular complexes of
lead aVy resemble those of leads Vs and V6 and the ventricular complexes of lead aVg are small

A True

B False

167  The intermediate electrocardiographic posttion s present when the ventricular complexes of
leads aVy and aVg are similar in form and size and like those of IeadsVSandV6
A True
B False

168  The semuvertical electrocardiographic position 1s present when the ventricular complexes of lead
aV resemble those of leads Vs and Vgand the ventricular complexes of lead aVy, are small
A True
B False

169  The vertical electrocardiographic position is present when the ventricular complexes in lead
aVy resemble those of leads Vy and V3 and the ventricular complexes of lead aVg resemble those

leadsV gand V 6
A True
B False
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In the normal heart the horizontal electrocardiographuc position 1s assoctated often with

A counterclockwise rotation about the axis as viewed from the apex
B clockwise rotation around the long axis as viewed from the apex

The nd I diographic position as d. bed by F N Wilson is said to be pres
ent when there 15 no obvious simdariies between the ventricular complexes of the urupolar imb
leads and the precordial leads

A  True

B False

PULMONARY INFARCTION

A large acute pulmonary infarct typically produces
A Swavesmlead] Q waves elevated S T segments and nverted T waves i leads I and
aVg
B Swaves mlead I andnlead III Q waves elevated S T segments and mnverted T waves
C tall R waves n lead I and 1n lead III Q waves elevated S T segments and mverted T
waves

A small subacute pulmonary infarct almost always produces S waves i lead I and in lead 111 o
waves elevated S T segments and inverted T wares

A True
B False

THEORY

Theoretically the QRS complexes are isoelectric in lead Il and are posune and of equal ampl;
tude in leads I and 11 when the ventricular depolarization process moves away from the right arm

perpendicular to a line the left arm and left leg electrodes
A True
B False

Lead Vg if connected properly shows the largest QRS complexes when the ventricular depol
anzation process s perpendicular to

A the frontal plane of the body

B the saggital plane of the body

Ventricular depolarization results in the wnting of the

A P waves

B atnal T waves

C QRS complexes

D ventricular T waves

Atrial repolanization results in the writing of the
A Pwaves
B atral T waves
C QRS complexes
D Uwaves

The repolarized state of the les 15 ind! d 1n the electroc

A ST mtervals
B ST segments
C  time mterval between the end of the U waves and the beginning of the QRS complexes

~

diog by the

e
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179 The transtional zone of the QRS complexes in the vix precordial leads refers to that lead position
i which the QRS complenes are
A of equal "mplitude
B predominately positive
C  predomnately negative

180  Normalls the cndocardium of the ventricles 15 acivated early during the ventricular depolariza
non process
A True
B False

181 Theorawallh the QRS complaves are noelectric in lead 1 and arc large and positive and of equal
amplitude i leads I and HEwhen the yanricular depolari-ation process moves toward the foot
at an ansgle with a e connectmy the lead 1 dedrodes of

A 90 degrees
B 30 degrees
C 60 degrees

182 The QRS complcves are small i lead 1T and are tall and positne i lead I when the ventricular
depolari.ation process moyves toward the left arm pcrpendicular 10 a line connecting the right
arm and left foot electrodes

A True
B False

183 An electromonive force generated perpendicular to the frontal plane of the body results i lead
Tin

A tall positive deflections
B deep negative deflections
C  the smallest deflections

184 Inlubition of the ventricular depolarization process sometimes 1s called defective intraventricu

lar conduction
A True
B  False

185  The electric porcnnials of the heart as detected at the surface of the body are

A versely proportional to the square of the distance between the heart and the electrode
B mersely proportional to the cube of the distance between the heart and the electrode
C  directly proportional to the cube of the distance between the heart and the electrode

186 A vector quantits is often represented
A as a pomt on a graph

B as an arrow with the length of the arrow representing magnitude and position and the
arrowhead representing direction

187 A scalar quantiy is often represented
A asapomton a graph

B as an arrow with the length representing magnitude and the position of the arrow and
the arrowhead representing direction

188  Thevector sum of the instantaneous QRS axes 15 equal 1o the mean electric QRS axis

A True
B False



189

190

191

192

193

194

195

196

197

198

The ventricular gradient 1s dernved from
A the QRS complexes and T waves
B P waves and auricular P waves
C QRS complexes and P waves

P chloride in adeq c atton when applied locally to a portion of a cell mem
brane produces a current of inpury

A True

B False

The direction of the mean electric axis of the QRS completes normally is from the

A apex of the heart to the valvular onifices (base of the heart)
B valvular onfices to the apex of the heart

The vectorcardiogram represents as a sertes of vectors many of the instantaneous electric forces
which are associated with cardiac actn ity

A True

B False

A homogenous volume conductor 1s a medium which permuts the conduction of a current equally
i all directions

A True

B False

The quartg fiber of a string galvanometer moves because the current from the patient flowing
over the fiber produces an elect field which witha field produced
by a fixed magnet

A True

B False

One of Kirchoff s laws states that the algebraic sum of all electric forces flowing to a single point
tn a network 1s zero

A Tre

B False

The smallest squares on the background graph of the dard
A 100 microvolts tall and 0 02 second in duration
B 10 mucrovolts tall and 0 2 second 1n duration
C 100 mucrovolts tall and 0 04 second 1n duration

The string gahanometer for electrocardiography was described first by
A Wallern 1887
B Emthoven 1n 1903
C  Wilson in 1906

The si.e and direction of the ventricular deflections in any lead depend upon

A the proximity of the lead to the ventncular myocardium only

B the proximity of the lead to the ventricular myocardium the thc
myocardium and the direction in which the electromotive forces are
to the position of the electrodes

kness of ventricular
directed with respect

rl



WAVES, INTERVALS, SEGMENTS
AND J POINT

199 Broad and notched P waves in leads I and 11
A suggests cor pulmonale
B are diagnostic of atral mfarction
C  are seen often m mitral stenosss

200 Notching of the P wares without abnormalities of hewght or duration 1s

A dagnostic of cardiac disease
B not diagnostic of cardiac disease

201 P waves typrcal of chromic cor pulmonale are
A wide ard notched leads I II and aVy
B wide and notched in leads II 1I] and aVy¢
€ tall and peaked 1n Jeads IT IIf and aVyp

202 The upper limu of normal for duration of P waves in adults is
A 006 sccond
B 008 second
C 011 second

203  Wide norched P vwaves in leads I and 11 are suggestne of enlargement of the

A left atrium
B nght atnum

204 The amphitude of the P waves in lead 1 for most adults normally does nor exceed
A 100 mucsovolts
B 150 microvolts
C 250 mucrovolts

205 Prolonged P R intervals are

A diagnostic of rheumatic heart disease
B not sn themselves diagnostic of rheumatuc heart disease

206 Prolonged P R wmitervals during a febrie iliness arve

A pathognomonic of theumatic fever
B not pathognomome of theumatic fever

207 The P R wnterval measures the time required for
A swmo atnal conduction only

B conduction through the atna and through the atnioventricular node
C conduction through the Purkine system

208 In measuring the P R interval it 15 advisable to make the measurement in a lead it which the P
waves are wide and there are promment Q waves or wide QRS complexes
A True
B False

208 @ waves inlead aV'g which measure 0 04 second from the beginming of the wave to the nadir
indicate often @ postertor myocardal infarct

A True
B False
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210

211

212

213

214

215

216

217

218

219

220

Q waves in lead aVy which are more than 28 percent of the height of the R waves when the

plitude of the QRS c I is greater than 5 0 mm ndicate usually a posterior myocardial
infarct
A True
B False

Relatnely deep Q waves (up to 0 6 pullnolt) in lead 111
A are diagnostic of a posterior myocardial mfarct
B are often normal
C  rule out a posterior mfarct

Septal Q wavres often are seen in lead I and generally are less than 0 03 second in duration and
less than 3 0 mm deep

A True

B False

OS waves in lead aVy
A ndicate mfarction of the right ventricle

B reflect potential vartations of the normally actuvated endocardium of the heart
C  are diagnostic of right ventricular enlargement

Normally the ventricular depolari ation process occurs first from the left to the right side of the
septum (Q waves) next from the endocardwum to the apex and lateral portion of the Ieft ventricle
(R waves) and lastly toward the posterior portion of the heart (S waves)

A True

B Fale

The QRS complexes of some of the precordial V leads are wider than those of the unipolar lunb
leads

A True

B False

Wide M shaped QRS complexes which are preceded by P waves in leads V 1endV 4 suggest
A anght bundle branch block
B a left bundle branch block
C myocardial infarction

W 1de M shaped QRS complexes which are preceded by P waves in leads Vgand Vg suggest
A a nght bundle branch block
B a left bundle branch block
C  myocardral infarction

Splintering of the QRS complexes 1s common normally in

A lead HI
B lead II
C JeadI

The width of the QRS complexes in the tracings of most normal adult indn iduals does not exceed
0 10 second n the standard and umpolar limb leads

A True

B False

Low oltage of the QRS complexes in the standard and unipolar limb leads ;5
myocardial disease

A True

B False

good evidence of
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Wide QRS complexes exceeding 0 12 second
A are common with a complete left bundle branch block
B do not occur with hyperkalemia
C  do not occur with quinidine ntoxication

The Q T intervals
A do not vary with the heart rate
B show a linear relation to the heart rate
C  vary approximately with the square root of the heart rate

Short Q T intervals occur in
A hypothyroidism
B hyperparathyroidism
C  hypoparathyroidism

After large doses of digitalis the Q T ntervals are characteristically
A prolonged
B shortened
C  unchanged

Normally the Q T ntervals are longer for women than for men and children
A  True
B False

Iong QT intervals in the presence of a normal blood calcium are diagnostic of organic
myocardial disease

A True

B False

Q T represents the Q T ntervals corrected for
A temperature
B heart rate
C  area of the body
D amplitude of QRS complexes

In lead V3 posttne S T segments which measure 0 2 mullivolt above the soelectric line are
A d 1c of anterior my dial injury
B diagnostic of pericarditis
C  sometimes encountered normally

Abnormally large posttive S T segment shifts in lead aVg which persist for 24 hours or longer
usually indicate

A a posterior myocardial 1nfarct

B an anterior myocardial tnfarct

Abnormal § T segment shifts and abnormally inverted T waves in lead V4 may occur n patients
with rheumatic myocarditis

A True

B False

u;;gxznormal ORS complexes and T waves an elevation of the R T junctions in leadsvzand Vi
0 my

A, are duagnostic of an anteroseptal nfarct

B suggest acute diffuse subendocardial njury

C  are diagnostic of pericarditis

D may be normal
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232

233

234

235

236

237

The ] point s the point of junction between

A the QRS complexes and the S T segments
B the P R segment and the QRS complexes

Inverston of T waves in leadsV sand V gin the presence of a complete left bundle branch block

A 1sdiagnostic of 1schema of the left ventricle m addition to a defect 1n the left bundle of His
B may be secondary effect associated with large QRS complexes

Coved and inverted T waves with normal QRS complexes in leadV 4are diagnostic of myocardial
ischemia

A True
B False

Negative T waves in lead I 1n the presence of clearly positive QRS complexes i this lead are
often evidence of cardiac disease

A True
B False

Primary T wave changes are abways associated with increased areas under the QRS complexes
A True
B False

T waves in lead Il which are more negative than minus 4 0 mm {wuth normal standardization)
generally are

A abnormal
B normal
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DETERMINING HEART RATE

(Beats per munute)

mm* Rate mm* Rate mm* Rate mm* Rate mm® Rate mm® Rate T
1—1500 14 —107 26— 58 39—39 51—130 64—23
2—750 15— 100 2756 40—38 52—29 65-—23
3—500 16 —94 28— 54 41—37 53—28 66 —23
4—375 17 —88 29 —52 42—36 54—128 67—22
5—300 18 —83 30 —50 43 —35 55—27 68 —22
6— 250 19—79 31—48 44 34 56—21 69 —22
7214 20—75 3247 45—33 57—26 70-—21
8 — 187 21—1 33 —45 46 —133 58 —26 71--21
9 —167 22 —68 34-44 47 —32 59 —25 72—21
10— 150 23 —65 35--43 48 —31 60 —25 7320
11 —136 24 —63 36-—42 49 —31 61 —25 74-=20
12.—125 25 —60 37—41 50 —30 62 —24 75-—20
13 —115 38 —40 63 —~24
*Number of millimeters (004 sec per mm ) between recurring complexes
REFERENCES
1 Wmsor T Unpublished data
AGE AND HEART
HEART RATE
AGE HEART RATE
(Beats per minute) AGE (Beats per munute)
Cases | Mean Range Cases | Mean Range

0—24 hrs 14 125 88 t0 166 8—10 yrs 16 81 62 to 142
0—2 yrs 16 127 {107 156 11—14 15 81 55 126
24 16 99 72125 Adults 1000 64 33 100*

5—17 37 88 71 109

*Three adults 1n this sertes had heart rates greater than 100 the highest betng 110
REFERENCES
1 ?;{;‘Q’ll)e‘ l;\“ez al Analysis of the electrocardiograms obtamed from 1000 young healthy aviators Am Heart § 27 524 549

N

Yu P N G
J 4191104 (J.

w

Joos H A and Katsam
an ) 1951

Ziegler R F Electocarduographic Studies in Normal Infants and Children Springfield 1l Chartos C Thomas 1951
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P WAVES
AMPLITUDE (mm)

LIMB LEADS PRECORDIAL LEADS
Lead Age # Cases | Mean Range Lead Age # Cases | Mean Range
1 24 hrs 32 08 00to 15 Vi 24 brs 41 01 00t 20
1—3 yrs 57 12 05 25 13 yrs 36 08 | ~10 20
3—5 53 11 05 20 3—5 28 10 00 25
5—8 90 11 05 20 5—8 44 09 00 25
12—16 68 09 00 20 12—16 45 04 o0 15
Adults 500 07 o1 13 Adults 121 06 | 08 16
1 24 hrs 32 15 00 25 Vs, 24 hrs 41 11 o0 20
1—3 yrs 57 17 00 30 1—3 yrs 36 14 00 20
35 53 17 05 30 3—5 28 12 00 15
5—8 90 17 05 30 5—8 44 13 oe 20
12—16 68 16 10 30 12—16 45 11 00 20
Adults 500 14 03 25 Adults 121 08 02 16
m 24 hrs 32 06 |-10 20 V3 24 hrs 41 17 10 30
1—3 yrs 57 07 |-15 15 1—3 yrs 36 12 oo 20
3—5 53 06 |-10 20 3—5 28 11 10 15
5—8 % | 07 |-10 20 5—8 44 | 11} 05 15
12—16 68 07 |05 20 12—16 45 10 05 15
Adults 500 07 |05 19 Adults 121 06 o0 18
aVe | 24 hrs 32 |09 [20 15 | v, 24 hrs 4l |11 ] o5 20
0—2 yrs 16 |08 |~15 -10 1—3 yrs 36 11 0s 15
35 16 |-09 |-12 -05 2—4 28 | 10| o5 15
6—10 53 |-08 |-15 -02 5—10 44 | 01| 00 15
12—16 15 |~08 {-15 03 11—14 45 10 03 15
Adults 15 |-08 |01 -10 Adults 121 06 0t 23
aVvVi 24 hrs 32 01 |-15% 15 Vs 24 hrs 41 13 10 20
0—2 yrs 16 01 |-01 08 1—3 yrs 36 01 05 15
35 16 | 02 |05 10 2—4 28 | 09| 05 10
6—10 53 | 03 |-05 20 5—10 44 | 08 00 15
12—16 15 02 {01 06 11—14 45 09 03 10
Adults 15 01 {05 08 Adults 121 06 00 24
aVyg 24 hrs 32 11 |-10 20 Vg 24 hrs 41 09 00 20
0—2 yrs 16 08 02 15 1—3 yrs 36 08 05 15
3—5 16 06 00 15 2—4 28 08 05 10
6—10 53 06 02 20 5—10 44 08 00 15
12—16 15 | 05 | 00 15 11—14 45 {o7] o3 10
Adults 15 08 |03 15 Adults 121 06 00 14
REFERENCES

1
2

w

4

o w

-

Battro A and Mendy J C Precordul leads m children Arch Int Med. 78 3141 (July) 1946

Lepeschkin E Modem Electrocardiography vol 1 The P Q R ST U Complex Balumore Willams & Wlkins Co 195
Stewart C B and Manming G W A detailed analysis of the electrocardiograms of 500 RC A F

T 27 502523 (Apnl) 1944 air erew Am Heart
Yu P N G Joos H A and katsampes C P Umpolar electrocardiogram 1n normal infants and

J 4191 104 (Jan ) 1951 nd children Am Heart
Ziegter R F_ Elestrocardiographic Studies 1 Normal Infants and Children Springfield Ill Charles C ‘Thomas 1951

Sokolow M and Lyon T P _ Ventncular complex in left ventricular hyperttophy as obtatned b;
and Iimb leads Am. Heart J 37 161 186 (Feb) 1949

Winsor T Unpublished data

Y umpolar precordial




P WAVES
DURATION* (Seconds)

AGE NO CASES MEAN RANGE
0—24 hrs 14 005 004 to 006
1—3 yrs 57 006 005 009
3—~5 53 007 004 010
5.8 90 007 005 o010
8—12 88 008 005 010

12— 16 68 008 006 010
Aduits 100 G608 006 o1t

* Widest P waves of the 6 imb and 6 precordial leads usually vV or V

REFERENCES

I Ziegler R F Electrocardiographic Sludles in Normal Infants and Children
Springfield Il Charles C Thomas 1951

2 Ashmsn R and Hull E_Essenteals of Electrocardiography 2nd ed N Y
Macmillan Company 1941
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Q WAVES

AMPLITUDE (mm )

LIMB LEADS PRECORDIAL LEADS
Lead Age # Cases | Mean Range Lead Age # Cases | Mean Range

I 24 hrs 32 0s 00 to 05 Vi 24 hrs 41 00 00t 00
0—2 yrs 72 07 00 20 0—2 yrs 72 0o 00 00

3—5 72 01 00 10 3—5 72 00 00 00

6—10 72 02 00 20 6—10 72 00 oo 00

12—16 68 01 00 30 12—16 49 0o 00 00

Adults 500 09 00 40 Adults 121 00 00 00

H 24 hrs 32 15 00 50 vy 24 hrs 41 00 00 o0
0—2 yrs 72 13 00 30 0—2 yrs 72 00 00 00

3—5 72 03 00 20 3—5 72 00 00 00

6—10 72 05 [} 30 6~—10 72 00 00 o0

12—16 68 12 00 25 12—16 49 00 00 00

Adults 500 11 00 40 Adults 121 o0 00 00

11 24 hrs 32 | 25| 05 90 | V3 24 brs 4 | 00| 00 o0
0—2 yrs 72 16 00 40 0—2 yrs 72 00 00 00

3—5 72 14 00 30 3—5 72 00 00 00

6—10 72 | o6 | 00 30 6—10 72 | 04| 00 10

12—16 68 16 00 50 12—16 49 00 00 07

Adults s00 | 14 | 00 60 Adults 12t | 00{ 00 05

aVg 24 hrs 32 24 00 40 Va 24 hrs 41 13 00 15
0—2 yrs 16 16 00 105 0—2 yrs 72 01 o0 10

2—4 16 29 00 100 3—5 72 03 00 25

5—10 53 | 14| 00 100 6—10 72 | 02| 00 15

11—14 15 10 00 80 10—15 49 01 00 24

Aduits 151 20 00 80 Adults 121 01 08 16

aVp 24 hrs 32 13 o0 20 Vs 24 hrs 41 22 0Q 55
0-=2 yrs 16 01 00 0s 0—2 yrs 72 08 00 60

24 16 | 02 | oo 10 3—5 72 | 08| 00 30

5—10 53 01 00 10 6—10 72 06 00 40

11—14 15 {01 | 00 05 10—15 49 1 03] 00 21

Adults 151 02 00 35 Adults 121 05 oo 21

aVg 24 hrs 32 18 00 60 Vg 24 hrs 41 13 00 20
0—2 yrs 16 | 12 | 00 40 0—2 yrs 72 | 11| 00 30

2—4 16 13 00 40 3—5 72 07 00 25

5—10 53 05 00 30 6—10 72 04 00 30

11—14 15 04 00 20 10—15 49 05 o0 17

Adults 151 05 00 30 Adults 121 04 00 27

REFERENCES

1 Lep:schkm E Modem Electrocardiography vol 1 The P QR ST U Complex Baltmore Williams & Wilkins Co 1951
2 ’ 17 sozcszs (Ar:!n‘h;aln;;ng G W A detatled analysis of the electrocardiograms of 500 RCAF awr crew Am Heart

3 s H A and Katsampes C P Unipolar electrocardiogtam in normal mfants and chidren Am Heart J

4] 9l 104 (lzn) 1951
Zicgler R F  Electrocardiographic Studies in Normal Infants and Children Spningfield Il Charles Thomas 1951

IS

“

kolow M eand Lyon complex in left
ﬁ?nf leads Am H:ayn 137 m 186 (Feb ) 1949 as obtamed by unipolar precordial and

Winsor T Unpublished data
Batro A and Mendy J € Precordial leads 1n children Arch Int Med 78 3141 (Tulv) 1014

-
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R WAVES
AMPLITUDE (mm)

LIMB LEADS PRECORDIAL LEADS
Lead Age # Cases | Mean Range Lead Age # Cases | Mean Range
1 24 hrs 32 26 00to55 Vi1 24 hrs 41 [167 3010230
0—2 yrs 72 42 00 100 0-—2 yrs 16 70 10 145
3—5 72 50 20 100 2—4 16 75 20 140
6—10 72 50 20 90 8—10 16 36 10 90
10—15 49 48 13 114 11—14 15 51 05 155
Adults 120 | 53 | 07 113 Adults 15t | 23| oo 70
1I 24 hrs 32 55 10 210 Vy 24 hrs 41 |210 30 410
0—2 yrs 72 57 00 140 0—2 yrs 16 (130 45 220
3.5 72 76 30 120 2—4 16 [127 50 250
6—10 72 72 30 130 8-—10 16 78 20 145
10—15 49 91 37 160 11—14 15 83 15 235
Adults 121 71 18 168 Adults 151 59 00 160
I 24 hrs 32 88 20 210 Vi3 24 hrs 41 1200 | 140 280
0—2 yrs 12 56 10 110 0—2 yrs 16 | 140 30 240
3—5 72 56 20 100 2—4 16 {134 60 250
6—190 72 42 05 130 8-—10 16 84 50 125
10—15 49 60 07 158 11—14 15 92 30 220
Adults 121 38 03 131 Adults 151 89 15 260
aVg 24 hrs 32 37 00 90 V4 24 hrs 41 190 30 320
0—2 yrs 16 10 05 40 02 yrs 16 1200 35 350
2—4 16 13 00 30 2—4 16 | 185 90 300
8—10 16 12 05 60 8—10 16 | 149 40 300
11—14 15 12 05 80 11—14 15 [ 172 70 280
Adults 151 08 00 50 Adults 151 | 142 40 270
avL 24 hrs 32 21 10 60 Vs 24 hrs 41 {120 45 210
0—2 yrs 16 40 [ 8o 0—2 yrs 16 {160 25 250
2—4 16 31 05 70 24 16 | 184 [ 100 260
8—10 16 12 0s 88 8—10 16 | 174 60 280
11—14 15 16 05 60 11—14 15 [ 164 60 290
Adults 151 21 00 100 Adults 151 | 121 40 260
aVy 24 hrs 32 66 20 200 Vg 24 hrs 41 45 00 110
0—2 yrs 16 88 05 160 0—2 yrs 16 | 120 20 200
2—4 16 95 05 195 2—4 16 | 146 80 230
8—10 16 85 35 140 8—10 16 {125 50 191
11—14 15 {105 50 210 11—14 15 1135 40 250
Adults 151 13 00 200 Adults 151 92 40 220
REFERENCES

-

-

[

Battro A and Mendy J C Precordial leads in children Arch Int Med 78 31 41 (July) 1946
Lepeschkin E - Modern Electrocardiography vol 1 The P Q R ST U Complex Baltimore Williams & Wilkins Co 1951

Yu P N G Joos H A and Katsampes C P Umipolar electrocardiogram in normal nfants and
J 4191104 (Jan) 1951 8 nts and children Am Heart

Ziegler R F Electrocardiographic Studies in Normal Infants and Children Springfield Tl Charles € Thomas 1951

w M and Lyon T P Ventricular complex in left ventricular hypertrophy as obtained b
ignk:‘lzms Am HeartJ 37 161 186 (Feb ) 1949 Ypertrophy ined by unipolar precordsal and
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S WAVES

AMPLITUDE (mm)

LIMB LEADS I RFCORDIAL | FADS
Lead Age #Cous| M Ringe Lewd Age #C wn| Mon Range
1 24 hry 32 [ 63] oowiso | v, | 24h: 4t {100 | vow2s0
0—2 yrs 72 1 39| 00 70 0—2 yn 16 | 48 [ 05 140
25 72 | 25| o0 60 24 16 | 86 | 30 160
6—1p 72 | 16| 0o 30 810 16 { 86 | 30 160
1015 49 | 18] 0o 68 f1—14 15 |116 | 00 200
Adults 12t | 10 00 36 Adults 151 | 86 | 20 250
[0 24 hrs 2 |32 00 70 | vy | 24bn 4l [220 | 10 420
0—2 yn 72 { 27| 00 so 0—2 yn 16 | 93| 0s 210
25 72 | 16| 00 40 24 16 |160 | 85 300
6—10 72 | 14| 0o 3s 810 16 |168 { 80 300
10—15 9 | 16] 00 49 11—14 15 {208 [ 70 360
Adults 121 | t21 00 49 Adults 151 |127 | oo 290
ur | 24 hes 52 [ 23] 00 30 | v, [ 24mn 41 (264 [T00 390 |
02 yrs 72 | 11| 00 3s 0—2 yrs 16 |102 { 0s 230
25 72 08| oo so 22 16 1127 | 35 210
6—10 72 | 07| 00 40 8—10 16 163 | 80 270
10—15 49 | 09| 00 53 114 1S 1148 [ 10 300
Adults 121 | 12 60 ss Adults 15t | 88 | 00 250
aV 24 hrs 32 [ 39] 00 95 | vg 24 hrs 41 [230 [ 60 420 |
0—2 yrs 16 | 63| 00 140 0—2 yrs 6 {102 | 20 220
24 16 | 59| 0o 140 22 16 | 90 | 00 200
810 16| 49| 00 100 810 16 (112 | 20 170
1—14 15 | 83| 00 170 1H—14 15 1 80 | 1o 160
Adults 15t | 43| 00 130 Adults 151 | 52 ] 00 200
ave | 24 hrs 32 [ 66| 00 160 | v5 | 24 hrs 4t [120 [ 15 300
0—2 yrs 16 [ 34] oo 70 0—2 yrs 16 [ 61| 10 130
24 16 | 27| 00 60 24 16 | 44 { 00 110
3—10 16 [ 32 oo 70 8—10 16 | 57| 05 120
11—14 15|31 00 90 1H—1¢ 15137 05 go
Adults 15t | 04| o0 180 Adults 151 " 15 | o0 6o
aVe | 24 hrs 32 |30 00 75 | Vg | 24 tws 41 [ 45 00 130
0—2 yrs 16 { 07 ] 00 25 0—2 yrs 16 125 | g0 75
24 16 21 00 140 2—4 16 16 Qs 50
810 16 | 07| 00 20 8—10 16 {11 | 00 40
11—14 15 [ 08] oo 25 1—14 15 | 09 oo
Adults 15t | 02| oo 8o Adults t5t ' o6 70
REFERENCES

V-

3

»

“

Battro A and Mendy J € Precordial Jeads n children Arch Int Med 78 3041 (Fuly) 1946

Lepeschlun F Modern Electrocardiography vol 1 The PQ R ST U Complex Raltimore Whfl am.
Joos H A and Katsampes C P

P NG
J 4! 91 108 (Jan ) 1951

Ziegler R F Electrocard ographic Studics in Normal Infants and Children Sprgh

Sokolow M and Lyon

Iimb leads Am. Heart) J'I 161 186 (Feb) 194

left

mplex 1n
9

5 & Wilkins Co 1951
Un polar electrocardiogram tn normal mfants and ch 1

dren Am Heart

icld Il Charles ¢ Thomas 1951

8% obtamed by unipolar precordral and



T WAVES

AMPLITUDE (mm)

LIMB LFADS PRFCORDIAL LEADS
Lewd Agt #Cuwe | Mo Ringe lew Apc #Cuwes | Mo Ringe
1 24 hrs 41 |03 |20 30 | v, 24 hrs 32 113 |40t060
0—2 yrs 72 | 26 j 05 50 0—2 yrs 16 [-23 |45 -05
3—5 72 |17 | o0 40 2—4 16 (22 [-55 -10
6—10 72 | 20 | 05 40 810 16 |-17 {30 15
10—15 49 |26 | 11 50 H—14 15 j-13 | -35 02
Aduits 500 | 30 | 10 50 Adults 151 | 02 [-40 40
1 24 hrs a1 [ 12 oo 30| v, 24 hr 32 |13 [-75 90
0—2 yrs 72 | 24 10 40 0—2 yrs 6 [-24 |60 04
3—5 72 | 18 { 05 40 2—4 16 {-26 {-70 30
6—10 72 | 21 | 05 50 §—10 16 | 00 [-35 50
10—15 4 [ 301 09 65 11—14 15 [ 07 |-t5 35
Adults so0 | 38 ) 10 66 Adults 151 | 55 |-30 180
ul 24 hry a1 | 10 [-10 30 | vy 24 hrs 32 [-04 |70 40
0—2 yrs 72 | 02 | o0 30 0—2 yrs 16 {-07 |-50 45
3—5 72 |02 | 00 15 2—4 16 |-07 }-50 50
6—10 72 01 |60 1o 8—10 16 | 18 |20 45
10—15 49 | 04 |-19 31 1H—14 15 [ 17 | o0 50
Adults 500 | 08 |-14 34 Adults 151 § 54 |-20 160
aVg | 24 hrs 41 1-04 |30 20 \' 24 hrs 32 |06 |70 30
0—2 yrs 16 |-20 |-30 05 0--2 yrs 6 [ 17 [-25 50
2—4 16 |-25 |-50 ~15 2—4 16 | 24 } 00 110
810 16 |-20 {-35 —02 8—10 t6 | 32 ] 00 90
1n—14 15 |22 |40 5 11—14 15 { 33 | 00 70
Adults 151 [-23 |50 15 Adults 1st | 48 | 00 170
vy | 24 hs ar [ o1 [-15 20 [ vq 24 hrs 32 [ 13 [-40 50
0—2 yis 16 | 07 |-05 20 0—2 yrs 16 [ 26 [ 12 55
2—4 16 | ta |05 30 2—4 16 [ 34 [ 00 70
810 16 | 07 |-10 25 8—10 16 | 41 ] 05 110
11—14 1s | 08 | 05 20 1—14 15 {31 | 10 50
Adults 151 | 05 |40 60 Adults 151 [ 34 | 00 90
aVp | 24 hrs 41 | 09 J-10 30 | v, 24 hrs 32 |12 ]-30 60
02 yrs 16 | 16 | 08 35 0—2 yrs 16 | 22 | 05 40
2—4 16 | 18 |02 40 2—4 16 | 32| 15 50
8—10 16 | 14 |-02 30 310 16 | 31 | 00 80
114 15 13 | oo 35 11—14 15 |23 [ 10 40
Adults 151 [ 17 [-05 50 Adults 151 | 24 {05 50
REFERENCES

e w ot e

o

>

Battro A and Mendy J C Precordial lends m children Arch Int Med 78 3141 (July) 1946
lepeschkm E  Modern Electrocardiography vol 1 The P Q R ST U Complex Baltimore Wilhams & Witkins Co 1951

Stew B and Manmng G W A detailed analysis of the electrocard: Heart
] "7 50’ "3 (Apm) 1944 lysts of the electrocardiograms of 500 RC.AF ar crew Am

Yu s H A and Katsampes C P Umipolar electrogard Heart
) 41 91 I04 (hn) 1951 po ocardiogram 1n normal mfants and children Am

Ziegler R F Electrocardiograptue Studies in Normat Infants and Children Springfield Ill Charles C Thomas 1951

Sokolow M. ond Lyon T Vencular comples m eft vemtncutae fy ¢ precordial
o lumb Teads Am Heart 37 161 186 (Feb ) 1949 culac Rypertrophy as obtamncd by unipolar p
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QRS COMPLEXES
DURATION* (Seconds)

Age # Cases Mean Range
24 hrs 14 006 004 to 010
0—2 yrs 16 006 005 o008
2-~4 16 007 005 008
517 35 007 006 008
8 —10 16 007 005 008
11-—14 14 007 006 008
Adults 100 008 006 010

*Widest QRS complex of the 6 hmb and 6 precordual leads usually V'V or ¥,

REFERENCES

1 Yu P Joos H A and Katsamy ", Ynpotac clectrocard
normat N oars aodchildoon Am Heart T 41 Gifos ey Tosy ocardiogram 1

2 Ziegler R F Elmroczrdlographxc Studies in Normat Infants and Childs
field I Charles C Thomas 1951 tldren Spring

3 Ashman R and Hull E Essentials of Electrocardiography 2nd ed N Y Mac
mllan Company 1941
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RATIOS OF WAVES* (Amplitudes)

Adults
LEAD QR R/S R/T
Mean Range Mean Range Mean Range
aVy 497 00 to 140 00 00t 01 00 00t 00
avy, 024 00 075 15 00 80 26 01 100
aVg 010 00 028 24 00 160 46 03 140
v, 03 00 10 14 03 70
vy 02 01 130 14 02 120
V3 14 01 101 19 03 130
Va 004 00 010 a1 02 190 31 03 90
Vs 007 00 o016 73 10 240 35 10 90
Vg 009 00 021 90 23 20 41 17 100

*16 to 151 cases

REFERENCES

1 Sokolow M andLyon T P Ventncular

comple: left al and
timb leads Am Heart I 37 161 186 (Feb ) 1949 @ ohouiar hypertrophy as obtained by umpolar precord:
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INTRINSICOID DEFLECTIONS FOR VARIOUS AGES (ViandVg)*

vy Ve
Age # Cases Mean Range Mean Range
1—7 weeks 0012 0005 to 0025 0020 0010 to 0028
2— 12 months 0013 0005 0026 0024 0018 0036
1—2 years 0016 0004 0026 0028 0018 0036
2—6 0017 0004 0026 0030 0020 0040
6-—13 0018 0004 0026 0030 0020 0040
Adults 100 0017 0000 0030 0039 0016 0052

REFERENCES
! Myers G B etal Normal vanations i multiple precordial leads Am Heart ] 34 785 808 (Dec ) 1947
2 Nicolson G Clmical Electrocardiography n Children N Y Macmullan Company 1953
3 Wmsor T Unpublished data

INTRINSICOID DEFLECTIONS
(Leads V1 through VG)'

PP Ase Lead Mean M Max Stend
100 M 10 to 20 v 1 0020 0000 0031 00043
V2 0022 0012 0030 00039
V3 0026 0014 0044 00050
V4 0029 0015 0052 00061
V5 0037 0022 0053 00066
VG 0037 0024 0050 00063

Measured from beginming of QRS complex to peak of R waves in seconds

REFERENCES

| SodiPallares D et al La deflexton intnnseca en casos normales y en bipertrofias ventniculares Arch Inst Cardio!
Mexico 16 3974 0 (Oct 31) 1946




P R INTERVAL FOR VARIOUS AGES AND HEART RATES*
UPPER LIMIT OF NORMAL (Seconds)

HEART RATE (Beats per Minute)

Age Years Below 70 71 50 91 110 111 130 Over 130
0—15 016 01s 015 014 013
15—6 017 017 016 015 014
7—13 018 017 016 015 014
14—17 019 018 017 016 015
Small adults 020 019 018 017 016
Large adults 021 020 L 019 l 018 017

*P R interval (seconds) measured in the stundard lead with the tallest P

REFERENCES

1 Ashman R andHull E Essentials of Electrocardiography 2nd ed N Y Macmilan Company 1541
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ST SEGMENTS (Elevation or Depresston m mm )

Newbor to

year 1 to 10 yrs Adults*t

185 cases 227 cases 100 cases
Lead Mm Max Min Max | Mean M Max
1 -0t 01 -10 10 011 03 09
1 -01 02 ~-10 290 021 -10 10
I 02 02 -10 10 004 06 08
aVp 01 01 -10 10 055 06 06
aVy, 01 01 ~10 10 028 -05 03
aVg -00s 02 -10 10 032 06 10
Vi 02 01 -10 20 021 -0t 08
V: -02 02 -10 25 047 oo 15
Va 02 025 00 25 058 o0 20
Va 01 02 00 20 033 ~01 20
Vs — 02 -10 12 014 05 06
Ve — o1 -10 10 004 05 05

*Measurements were made from the base line in front of the P waves

fUmipolar Imb and chest lead measurements (93 cases) nclude all electrocardiographic
positions except vertical

REFERENCES

1 Kossmann, C E The normal electrocardiogram Crrculation 8 920 936 (Dec ) 1953
2 Winsor T Unpublished data

S T SEGMENTS IN VERTICAL ELECTROCARDIOGRAPHIC POSITION*

(Elevation or Depression in mm ) 7 cases

Lead Mean Min Max
1 007 -03 02
11 016 05 07
i 017 04 05
aVg 028 03 02
avy 029 04 02
aVyp 00 05 10
Vs 011 00 05
Va 051 01 08
Vs 066 o1 20
Vi 043 01 14
Vs 016 00 07
Ve 017 00 08

*Measurements made from the base line in front of the P waves

REFERENCES
1 Winsor T Ubpublished data.



QT INTERVAL
NORMAL RANGE FOR VARIOUS HEART RATES AND CYCLE LENGTHS

Lepeschkin Ashman

Heart li’l"i‘g:h L"fw‘;lr le;l Mean (Sﬂ:o“d” %%P;;QIIJ;“S‘:CO)‘

o) RRDeab | o ST Mend [ gomen | MonE Women
40 150 042 045 046 049 050
43 140 03y 044 045 048 049
46 130 0138 043 044 047 048
48 125 037 042 043 046 047
50 120 036 041 043 045 646
52 115 035 041 042 045 046
55 110 034 040 041 044 045
51 105 034 039 040 043 044
60 100 033 039 040 042 043
63 095 032 038 039 041 042
67 090 031 037 038 040 041
n 08s 031 036 037 038 041
75 0380 630 035 036 038 039
80 075 029 034 035 037 0138
86 070 028 033 034 036 037
93 065 028 032 033 035 036
100 060 027 031 032 034 035
109 055 026 030 031 033 033
120 050 025 028 029 031 032
133 045 024 027 028 029 030
150 040 023 025 026 028 028
172 035 022 023 024 026 026

REFERENCES

1 Lepe.chkin E Modern Electrocardiography vol 1 The P Q-R ST U Complex Balumore Williams & Willuns Co 1951
2 Ashman R and Hull B Essentials of Electrocardiography 2nd ed N Y Macmillan Company 1941
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SQUARE ROOT TABLE FOR CORRECTING QT INTERVAL FOR

QT (seconds)

Bazett Formula QTo = RR Gecondd)

HEART RATE

(Intervals)
RR W RR R R VRER R R /R R R R VR E
040 063 061 078 083 091 104 101
41 64 62 78 84 91 105 102
42 64 63 79 85 92 106 102
43 65 64 80 86 92 107 103
44 66 65 80 87 93 108 103
45 67 66 81 88 93 109 104
46 67 67 81 89 94 110 104
47 68 68 82 90 94 111 105
48 69 69 83 91 95 112 105
49 70 70 83 92 95 113 106
50 70 K| 84 93 96 114 106
51 71 73 85 95 97 116 107
52 72 74 86 96 97 117 108
53 72 75 86 97 98 118 108
54 73 76 87 98 98 119 109
55 74 77 87 99 99 120 109
56 74 78 88 100 100 121 110
57 75 79 88 100 100 122 110
58 76 80 89 110 100 123 110
59 76 81 90 102 100 124 111
60 77 82 90 103 101

NORMAL VALUES OF CORRECTED Q T INTERVALS

FOR VARIOUS AGES

Age # Cases Mean Range
———
0—24 hrs 32 042 037 10 053
02 yrs 16 040 037 042
P— 16 040 038 042
8—10 16 041 039 042
1n—14 15 041 040 042
Adults 48 038 035 044
REFERENCES

Yu P N G Joos H A and Ketsampes € P Unrpolar electrocard
b roral intants and chitdren Am Heart ] 4181 108 (Jan) 198} 1ogram in

»

T R
ﬁeld lll Charles C Thoma:
Winsor T Unpublished data

w
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NORMAL VALUES FOR ELECTRIC AXES*

(Degrees)
Waves or
Complexes Mean Range
P 510 00t0900
QRS 540 =300 1020
T 390 -110 760

*Derved from amphuude of waves of leads I and HI wsing tables 44 males and 35 females
average age 35 years (range 15 1o 50)

REFERENCES
1 Wmsor T Unpublished data
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00 O3 10 15 20 28 30 35 70 60 90 100 110 12-0 30 #4-0 130 200
oo 30 30 30 30 3 30 N 0 30 30 I I 30 10 3} 30 0 ¥ 30 3B 30
OF % @ # 4 4t I 3B T % B3 B M OB P B N N 12 R 2 2N
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BE W 8 T8 T3 63 66 63 60 S8 56 54 51 49 47 46 44 41 42 42 41 40 18
; 40 % 8 73 15 1L 68 &5 6z 60 S8 6 53 51 49 4T 46 45 44 43 4z 4z 39
5 @B S0 3% 80 16 T3 69 &7 64 62 60 58 S5 53 Sl 43 48 47 45 A 43 43 40
QB0 s s 7 1 M 6 66 e 62 60 ST 55 52 51 43 40 47 46 45 44 41
8O 0 86 82 7Y 7 T3 TL 69 6T &5 63 & 57 55 S35z 50 49 48 4T 48 43
E 70 % BT 83 £ T 1 T T 63 61T 65 63 60 58 56 54 83 51 50 49 48 44
Teow & M m I T T M N e e 5 ez 0 B % 8 5 52 51 % 4
< oo % 81 85 32 80 T8 T T4 M L 69 61 64 6z 80 88 51 55 54 53 5z 48
1000 % &8 8s 83 a1 19 TI 6 T T2 T 68 66 & 62 60 385 51 56 s4 53 49
110 % % 8 82 s T T 1 1 T T 61 65 63 62 60 59 51 55 55 0
1220 % B6 84 82 8l 79 T T4 TS T TL 69 6T 65 63 61 60 9 ST 356 52
130 %0 8 34 E) Bl W T8 7T 76 14 2 T0 &5 66 64 63 6L &0 53 51 53
1440 % 61 87 65 31 Bz 8 T I8 T1 1S T3 TL 63 67 665 64 63 &1 60 sy a5
IBOso s m & M @ B s I8 1 6 T 1 T 6 61 5 4 62 & e 55
200 50 89 8 & 8 M I 2 8 13 W % M TR T 1w & & 8 6 6o
LEAD I POSITIVE
0008 1O 15 20 28 30 35 40 GMGOT-O&Oﬂ-ODOII-OIQOMMIbOEDo
oo 30 3% 3 30 0 3 3 % % 0 P B W 30 3 3 % 30 2 30 s
OB % 0 0 M 16 1 o 2 2 M B B B W A 1 om m m omom g
I T T I T N I T
Jof %0 71 o439 30 16 T 0 S T 1L 13 16 1 20 21
204 76 6 4 20 1Y B 5 0 4 7 2 M
28 9 79 6 53 41 30 2 M4 & 4 0 & 9 1z e
309 8 71 0 -4y 33 B 2 K U 7T 0 5 & g
W 3B B T4 65 S5 4 38 3 B W 1 & 0 4 1
2 s e e w v w w n T ey
2 e T i w w e W s T
gow w mom o w m i am % aw v s
G0 8 8L 16 T 66 0 54 43 44 I 30 2 I 1
H P09 8 3z 78 T4 &1 65 60 35 51 4 M 3% 21 1n
2 0% 87 83 8 TH T2 1 #4 & % 2 & 3 30 24
I N N N T i
I A A :
N A i T T n
120 % B _Bom ™o v MMk M M 3 M % g T
130 % % 84 1 s T T T3 M $8T B AT 0w s g g0 T
MO ® oM m s T e M T W8 0 N M 2w 5 EEEY
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200% » 4 % B 8w HMBWN N UM N oy = 4
3
REFERENCES

LEAD I POBITIVE

1 Jackson C E and Winsor T
electrocardiogram

for determuning magmitude and du
Crrculation 1 975 981 (Apnl) 1950
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LEAD I NEGATIVE
00 0B 10 I5 20 28 30 35 40 48 80 60 TO 80 89 (00 0 120 130 4O 130200
Q0 156 15 5o 150 150 150 150 150 150 130 150 150 150 150 50 pso 50 150 1% 1% 430 10
OB g0 120 131 136 139 141 342 143 144 145 D45 146 47 147 147 148 M8 L48 B3 Me M8 149
O 90 109 120 27 131 136 136 138 139 140 M1 142 143 144 M5 145 144 M6 146 14T 14T 148
1B s 194 113 120 125 128 I3 133 135 136 137 139 M1 M2 1z 143 W4 14 M4 145 15 r
20 90 101 1090 115 120 124 127 129 131 133 134 136 133 139 Mg 41 142 B4z 143 43 144 1S
e® 0 99 106 112 16 120 123 126 128 129 I3 133 135 137 I3 139 Mo 141 ML Je2 1z 14
30 90 98 104 109 13 1T 120 123 135 127 128 131 833 135 13 LT 18 139 MO 1 141 143
3§ S0 ¢ ez 107 I MW7 10 12z 24 14129 13110 14 136 37 18 e 339 Mo 4z
E 40 50 % Tt 105 100 31z 155 118 120 122 124 127 129 D31 133 134 135 136 132 338 138 Ml
S 48 5o 95 100 104 07 M1 o113 16 L 120 32z f25 l27 d29 I 1z 133 138 I3 137 DT @0
s © 90 95 99 103 106 109 12 1M 16 LA 120 123 125 128 529 131 132 133 134 135 136 139
H ogo ™ 3 9 100 14 17 105 M I3 65 1 10 123 12 R us 1o 02 1w
© 7p 0 %% 5T 93 doz oS 10T 100 i B3 Uls 1T M0 Mz 126l owy bwo oLz
¥ osp 0 v 9 98 101 103 305 107 109 W1 Nz M5 LG 120 Mz lz4 G2 121 da 19 130 1
B 9 9 95 98 100 102 to4 106 107 109 111 113 116 118 10 122 123 128 126 127 128 132
100 %0 9z 95 97 99 101 103 104 106 108 109 112 lLia M6 8 120 12z 123 124 126 127 181
11o S 5 5 9 98 100 10z 103 15 107 108 30 113 N5 N7 1S 120 321 123 124 125 130
120 © 92 4 9 98 99 101 10z 104 105 107 109 A1 A1) 115 17 119 f20 2l 3523 124 128
130 90 Sz %+ 9 97T 89 100 102 103 104 106 108 110 112 L4 116 7 119 120 121 12z 127
140 % 92 91 55 97 9 100 10) 102 103 108 107 9 il 13 114 116 117 113 120 12l 125
150 90 92 %3 95 9 98 93 100 102 103 104 106 108 MO 112 113 115 16 118 119 120 128
200 % 91 92 9 95 9% 97 98 99 100 101 103 104 106 o8 105 1o 1312 113 -5 115 120
LEAD T HNEGATIVE
0003 10 15 20 25 30 35 40 48 50 60 70 80 90 100 110 120 130 140 80 200
o0 150 150 130 150 150 150 150 150 150 150 150 150 150 15 150 150 150 130 150 150 150
OS5 9 150 130 180 e 161 159 158 157 IS6 155 156 154 153 153 183 152 gz 15z 152 152 181
1O 9 120 150 169 180 ST 169 166 164 162 161 159 158 157 156 158 155 154 154 134 153 183
15 90 109 131 150 164 73 180 175 17z 169 167 164 162 160 159 153 157 147 156 156 158 154
20 9 104 120 1% 150 8L 169 175 180 176 173 169 166 168 162 161 160 189 138 155 157 195
25 9 101 113 127 139 150 159 168 172 176 180 174 171 168 146 164 163 161 160 1es 159 157
B0 % 99 109 120 131 M1 150 158 164 169 173 180 175 112 ey 367 165 16k 143 16z 161 158
o 2t 90 98 106 115 125 134 142 150 157 L6z 167 174 180 176 173 170 168 166 165 168 163 199
> 40 0 97 104 12 120 128 136 143 150 156 181 169 115 180 176 113 171 169 167 165 165 161
= 45 o 96 Wz N3 1s I 131 L8 M4 150 155 M4 UL 16 1o 177 174 17z 170 tes 167 162
§ B0 %0 95 101 lo7 L3 130 U127 133 19 M5 10 159 166 172 375 100 17 174 173 a7 169 168
60 90 54 9 o4 109 14 120 126 131 136 141 150 158 164 163 313 177 1s0 177 175 11 1e7
E 70 9 94 95 oz 106 UM A5 120 125 129 13 MZ 150 157 lez 167 11 174 197 Teo 115 170
; 80 90 93 57 00 4 108 1z 116 120 124 128 136 M3 150 1sa 161 165 169 11z 115 178 173
4 90 o0 93 $ 59 102 306 M9 13 14 120 124 1 18 M4 U150 155 ko 164 167 171 113 117
100 90 93 95 98 101 304 107 10 113 M7 120 227 133 339 145 150 155 15 163 166 169 180
VIO 90 oz 95 97 100 103 105 108 119 14 117 123 129 135 140 145 1s0 Lsa 158 16z 165 17
120 909z 34 97 99 101 104 106 109 112 L4 120 U26 131 136 41 146 130 154 138 161 173
I30 90 9z 94 96 98 100 103 105 107 110 1z 117 123 128 133 137 14z 146 150 154 157 170
140 g0 92 94 96 91 150 102 104 106 108 111 115 120 135 129 14 138 Mz 146 150 153 167
150 9o oz 93 95 97 99 101 103 105 107 105 M3 M8 122 127 131 135 139 143 147 150 164
200 g 91 93 54 95 57T 98 59 101 30X 104 107 110 I 117 120 423 121 130 133 136 1so

REFERENCES
Jackson C E and Winsor T

1

elecuocardlograml Crrculation 1

Auds for determining magnitude and direction of electric axes of the
975 981 (Apnt) 1950
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PART D
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INDEX

This Index ncludes only electrocardiographic findings and interpretations found m Electrocardio-
-ams Part A Volume I (Pages 1 119) and answers to Questions on Electrocardiograms Part B
olume II (Pages 1 119) Page numbers wn the Index apply to both correspondingly numbered pages
1 Volume I and Volume II

Questions and Answers on El

Interp are nof ndexed but are listed
\ppropriate categones 1 the Table of Contents m both Volume T and Volume 1T

Tables of normal values found in the Appendix Part C Volume I are included mn the Index

Aberration of QRS 38
Acute postenior myocardial infarct 49

Age and heart rate
Table of normal values 144

Amphitude of waves

P waves

Table of normal values 145
Q waves

Table of normal values 147
Q/R ratios

Table of normal values 152
R waves

Table of normal values 148
Rattos of waves

Table of normal values 152
R/S ratios.

Table of normal values 152
R/T ratios

Tnble of normal values 152
S wave

Table of normal values 149
T waves

Table of normal values 150

Aneurysm
Ventricular 65

Anomalous atroventricular conduction 54 83
Antenor mfarct see myocard al infarct

Anterior and postenor myocardial infarct see myocardial
nfarct

Antenor myocardial ischema see myocardial schema
Anterolateral ischerma see myocardial ischemia
Anterolateral myocardial infarct see myocard al nfarct

Anterolateral subepicardial ischemia see myocard al
ischer a

1 dial infarct see dial infa cf

Arrest sinus 96 114

Arrhythmias
4 Atnal fibnifation 45 50 73 97
Atnal flutter 61 81
‘Atnal or nodal premature contract on 29

Atnal premature contraction S1 60 80
With aberration of QRS 38

Nodal thythm with retrograde conduction 94

Normal smus thythm 2 18 19 21 22 26 32 44

52 55 59 67 79 91

Sinus 34 70

Sinus arrest, 48 96

Snus bradycardiz 8 28 35 60 66 72 99 110

Simus tachycardia 7 31 33 41 75 118

Superventricular tachycardia 78

Ventricular ectopic beat 17 82 93 100 107
Multifocal 97

Ventreular escape beat 96

Ventricular premature contraction 30 115
With retrograde conduction 30

Ventneular tachycardia 46

Artifacts
Interfernng alternating curreat 92
Loose electnic connection 23
Loose lamp connection 29
Low standardization 97 107
Mismounting of leads I and HI 25
Movement of clectrode on skin 34
Muscle tremor 12 13 29 45
Precordial feads recorded on lcad aVF 37
Switching of lead I wires 114
Switching of lead It wires 57
Switching of lead I11 wires 36

Atnal
Enlargement see atrial hypertrophy
P waves In see P waves
Right 74 75 103 106
Fibnilatton 45 50 73 97 113
Hyperthyroidism and 45
Premz(ur:d crlmlrzmens 29 51 60 80
of nodal with aberraty
T on of QRS 38
‘With variable AV block 61 81
AV block

Atnal flutter and 81

Complete with ldlovenln:uh

First degree 65 88 115 ¥ shythm 119
Incomplete 49 65

Partial 115

Second degree 68 64

Third degree 119

Two to one 63

Wit beats 88 13§

AN



B Dhsease states see congenital hears disease

Cor pulmonale
chronic 42
faratt foomuls 157 ;«l‘ypc;lhyrordnsmsgs
51
Block AV se¢ AV block see conduction defects ""m::'g;: ;my and 113
Bundle branch sec burdle branch block Percarditss
Intravemtricular see Intraventricular block acute
Peri infarction see pers infarction block ehronie 47
see sunus Preamothorax 95
Bundle bmmh block Drugs see specific drig
Diguaks 23 43 48 49 50 64 69 71 75
Com\a!clc 35 41 66 83 88 103 sncomplete left bundle branch block and
with antenior sfarct 41 S segments and 97 112
Incomplete 40 71 77 107 109 Quindine 29 456 52
Left QTamiereal and 29 52
Complete 69 51 Ventricular tachycandsa and 46
Incomplete 9t 115 Reserpine 28

tak
with digitalis 31 Durstion see specific nare
P owaves

Table of normal vaives 146
QRS complexes
c Table of normal values 151

Clockwise rotation
Strong 42

E
Coraplete fight bundie branch block zes bundle branch
block right

Complexes see QRS complex
Conduction defects
A

Ectopx beat gee arrhythmma
Einthovens law 25

1 4 Efectric axis
AV block s+ 8 P waves
complete with idiovemtriculas shythm {19 QRSTBM: of normat values 158
¥inst degree 65 88 115 Left § 62
with dropped beats 88 Mormal 3y
;mon;plm 4% 68 B8 115 Yoght 53 77 80 8
artial 115
Secand degree 68 T wa‘:‘::lz of normat values 158
R‘gdtgeog::? 6}\9 Table of aormal values 138
Per snfarction block 9B Tables for calculating 159 150

Intraventricular block 300 116

Cangenstal heart disease
Atesal septal defect 109

Efectrical connection loose see grtsfact
Electrocardiogram normal see pormal electrocardiog?

#

Coarcton of aorts 108 Electrocardiographic posiion of heatt see posifian of ke

Complete AV biock 119 Electrolyte dustutbance

Ebstein s syndrome 193 Hyperkalema 116 118

Enslenmenger complex 102 107 Hypokalerma 87

Pulmonary valvular stenosis 106 '3}

Tetralogy of Fallot $3 Es pe\?‘::‘mcular 9%

venteieular septad defeet 117
Coronary type T waves see T waves
Car puimonale

chromic 47 6§ 74
Coved § T segments see § T segments

Funllation see archythoua
Coved T waves see T waves Atesal 45 50 73 97 113

Flulter see arrythnua

F

Atrial 61
D with vanable AV block 61 81
D.gn;h; 43 43 43 50 64 69 71 75 112 113
ncomplete feft bundle branch block and 91

Qmeewsh and 23 45 S0 64 71 73 112 H

Sagging of ST segments 45 97

Saucer shaped ST segments 137 Heart position see poxition of heart
hphasic ST segments see § T aegments Heart rate
Dcandant § port seeJ pount 11 24 78 Q T intarval cotrected for 157

Table for determinng 144
High R waves see specific ware
Hegh voltage see specific wave

Dascordant ST segments see S T segments 11 24 78
Discordant T waves see T waves 13 24 78



}

Honizontal :lccnocardxographxc position see position of
heart 1 66 99 111
Hyperkalemsa 116 118
Hypertrophy see atrial or veniricutar 11 17
Atnal see atrial enlargements 74 75 106

Left ventncular 22 23 24 49 51 64 73 75 78
84 97 10° 108 113 117

Right ventricular 53 70 74 76 84 86 107 106
107 113

Right and left ventnicular 84 102
Hypokalemua 87

Incomplete AV block see A} block
Incomplete bundle branch block see bundle branch block
Infarction of myocardium see myocardial infarct
Injury see myocardial inury
Intermediate position of heart see position of heart
Intervals see specific interval QRS Q Tor PR
Intraventncular block see conduction defects
Intrinsicond deflection

Delayed in lead V, 32 35 40 41 71 76 30 86

102 109

Delayed 1n lead V4 31 59 69 82 85 91
Normal m lead Vg 14
Table of normal values 153
Inverted T waves see T waves
Ischemia of myocardium see myocardial ischeria
Tsoelectric segments of waves see specific segment or wave

¥ pomnt
Discordant 11 24 78
Normal 21

L

- -

Law Enthovens 25
Leads standard see QRS complexes
Loose electric connection see artifacts
Loose lamp connection see artifacts
Low T waves see T naves
Left complete bundle branch block see bundle branch block
Left see hypi phy ventricular
Low standardrzation see standa di ation
aw voltage see specific wa es
xad 1

High R Waves 1n see R wases [[ 17 23 92
Inverted T waves 23
Negative ST segment shifts 88
Notched P waves 30
Positive 5-T segment shefts 90
Q waves 82
R/T ratios abnormaln 17
Sagging 5-T segments 58
Sturning of R waves 83
ST segments negative 3
Tall R waves 11 17 .3 9
Wide QRS complexes 93
Lead 1N
P waves n

Jarge 103

108

notched 47
peaked 42
tall 68
tall and peaked 74 75
wide and notched 47
P R intervat 83
Qwaves m 31 33
large 98
QRS complexes wide 85 98
QS waves 65
R waves tall 108
S-T segment shfts 90
T waves
flat 13
mverted [5 47 63 98 99
due to perscarditis 47
79

low 5
Lead 111
P waves
peaked 42
tall 68

tall and peaked 74 75
wide and notched 47
Q waves 31 33
large 93
QS waves 65
§ T segment shifts positive 88
Switching of wires 36
T waves
nverted 15 63 98 99
Lead aV
Wide R waves 40
Lead aVi
Q waves 82
Q/R atio abrormal 82
R waves tall 17
R/T ratio abnormal 17
S'waves wide 100
5 T segment shifts positive 90
T waves
negative 58 92 105

Lead aVe
P waves
nverted 94
peaked 42

tall and peaked 75
Qwaves 10 49 55 63 100
abnormal 31 33 41 59
Q/R ratio abnormal 33 49 39 63 100
QS waves 65
R waves wide 100
ST segments elevated 43
T waves
mverted 13 47 56 99
low 79
pencardius and 47
Lead V.

Intrinsicoid deflection delayed 32 3% 40 41 7t

6 80 85 86 102 109
P waves
large 103
fall 106
Q waves 32
QR waves 113
QS waves 64 110
QRS complexes
notched 40
talt 40
twae 44
R waves tall 39 33 70 74 76 80 g4 10
R prme tall 107
RR pnime 40 77 107 109
R/S ratio abnormal 39 53 86 99
S waves decp 64 78 10!
ST segmenty
d'scordant 106

3

106



S-T segments.
elevated 41
T waves
discordant 106
inverted 41
Lead Vs
P waves 20
Q waves 15 32
s waves $3 65 B30 11
Fwave 44 35
R wave
notched 21
sturning 83
tall 84 102
Swave decp 17 64 73 78 92 107 108
5-T segment elevated 41 65
T waves
wverted 15 32 41 47 65
notched 52
Transtional zone 26

Lead Vo
P waves 20
Qwaves 31 41 59
QS waves 44 68 65 101 104 11t
twaves 110
R waves
low 64 87
slurning B3
§ waves dcep 24
5T segment
:Ievmed 3t 48 64
T waves
caved 44
wverted 15 31 32 41 44 38 65
aotched 16 52
U waves large 112

Lead Vs
P waves 20
Q waves 31 59
QRS complexes
agh voltage 78
M shaped 93
QS waves 60 11t
T waves 104 110
R waves
gl 22 72 78
statring 83
S wave wide 66
ST segments
flat 2
negative 30 83
postve 31 41 90
sagaing 14 43 87
due to hypokalenua §7
T waves
<oved 44 101
low 79
notched 16
falt 72
saverted 15 3t 32 41 44 53
U waves tall 72 73 §
Lead Vy
Pwaves 20
Q waves 31 $3 59 111
deep B4
large T8
Q/R ratio abnormal 114
QRS complexes
hugh voltage 78 84
Tow voltage 13 9§
R waves slurnmng 83
talt 23 47 49 64
S waves wide 66
ST sepments
clevated 31 90

144

flat 22
negatve 23 30 94
eaggmg 43 38 87
due (0 hypokafemia 87
saucer shaped 4
T waves
eovad 1101
savessed $5 23 31 63 52
Jow 62 79 84
notched 62

Lead Ve
tatrinsicosd deflection
delayed 31 359 69 82 9t
normat 14
P waves 20
Q waves $3 89
deep B4
favge 78
QRS complexes
tugh voltages 78 84
soelectrie portion 76
Tow voltage 95
R waves fow 63 96 99
shirnng 33
tali 17 23 64 78
R/T ¢atio abnormat (7 51
S wave
deep 74
wide 40 41 66 88
§ T segments
far 22
negative 23 94
positive 90
saprng 43 58 87
Que o hypokalerma 87
saucer shaped 49
T waves
cored 101
smverted 15 23 47 63 92 96 39
due 1o pertcarditis 47
fow 79 84

M

Mean electne axts see electric arir
Mismounted ferds [ and H see actefact

M shaped QRS complexes ree QRS complexes

Myocwrdial nfart 83

Anterior 17

with tight bundle branch dlock 41
Asierior and pgatentar 59
Anferofaterat 1

jarge H1

subacwe or ehrome 103 110
Anteroseptal 15 32 104
Postenior 31 55 89 100

atd 13 33 63 96 98

acute 49

Posteniar infarct ofd with pert infarction block 98

Posterolateral 39 99
Subacute euensve 31

Myocardiat impury 3 3 58
Subspscardial acste 90
Subendocardial 3 11 34 11§
Pasterior § 88

Myocardial ischenua 3 24 58 92
Antertor 58
Antertaterat 18
Pastensor S 36 99
Posterolateral 63 101



Subendocandial 14
Subepicardial 15 18
Subepcatdial and anterolateral 18
With inverted T waves 3
luscle tremor see artifact

N

legative segments see specific segment

odal thythm see grrhvehmia

ormal electrocardiogram 12 4 9 10 19 21 26 27 34
37 67 105

formal sinus thythm see arrkythmias 2 19 21 22 26
1345 556179 91

Yormal values tables of 144 160

Toral waves see specific waves

fotched waves sea specific warves

Postenior and antertor myocardal infasct see myorcardinl
infaret
Posterior myocardial infarct see myocardial infarct
Postertor myocardial inyury see myocardial injury
Posteror myocardiaf sschemua see myocardial ischemna
yocardial infarct see dial infarct

F ! 1 dial 1schemia see deal 1schema
Precordial leads see also specific leads

Iaverted T waves mn 18 60

Recorded on lead aVr 37
Predommance of night ventricle 34
Premature contractions tee arrhythmma
Prumary T waves see T wayves
Prolonged Q T mtervals see Q T intervals
Pulmonary vafvular stenosts see congenal heart disease

P
2 vaves

Amplitude

Table of normal values 145
Duration

Table of normal values 146
Flat topped 43
Etectric axg

Table of normal values 158
Inverted

 lead aVy 94
Large b

mlead 1Y 103

m fead V, 103
Normal 20
Notcted 4

mnlead I 89
eaked 7

m fead I 42

mead {11 42

mlcad aVe 42
Prolonged 43
l_grtlmgmd: following QRS complexes 30

tn lead 11 68

n lead UT 68

MnlkadV 106
Tall and peaeq

mlead Ii 74 75

mlead 11 74 75

i1 fead aVg 75

Wide and notched A
@ Jead 1T 47 !
mlead L 47
Paria) Ay plocy, see AV block
PR interyayg
| Prolonged 65 58
: Short 54 83 94
N § Table of nornral values 154
aked p Waves see p waves
Pery

o ar{dms See disease states
"haretion black see conds

' "":erthorax 8s el non defecte

- Pu&luonn!"c.:n
Honzoniay § 65 95 11
Intecmedvate 6

o Vertica) § 30 10§
s‘mlhonlomal 9 37

miverts al 1€ 29 35 36 50 56 64 67 79

Q waves

P
in fead Vs 84
t fead V84

mlead] 82
milead i 3y 33
in lead 1T 31 33
m Jead aVy, 87
i fead aVp 12 31 33 43 55 63
migadV 23
nlead V. 15 23
1nJead V, 31 4) 59
micadV 31 59
inlead Vs 31 53 59 111
mleadV 53 59
In precordial leads 6

arge

wn kead I 98

m Jead J11 98

m lead aV 41 100

mleadV T8

n fead Vg 78
Normal 10
Table of normal values 147

Wide
n fead aVe 59 98
RS complexes
« Ta‘;ﬂe of normal values 158
Flectric axis
Table of normal values 158
High valtage
mlead Vy 40
mleadV 78
mleadV 73 84
nlead V, 78 84
1 eft axis deviation 62
Low voltage 16
mlead V. 95
mieadV 95
standard leads 96 97
M shaped 66 93
Normal width 16
Notched mlead V40
Right axis deviation 53 77 80 81
‘Transitional zone 26
Q'R ratos
Abnormal
sn Jead avy 82
mlead aVr 33 49 59 63 100
m fead V; 111
Table of normal values 153
QR waves
milead Vy 113



Qs wnves seé¢ spgcxﬁc leads
n lead V,

4 100
mlcadv, 64 65 110 111

QT mterval
Long 15 29 46 52 101
Quimding and 29 52
Short 43 4% 5O
due to digitahis 23 45 50 64 71 75 112
rable of normal values
Lepeschkm and Ashman 156
Bazett 157

Quinidine 29 46 50

R waves
L

W
m lead Vs 64 82
n lead Ve 63 96 99
Notche:
n lead Vs 21
Sturred
nlead I 83
mlead V; 83
m lead Vy 83
mlead V 83
1 fead Vs 83
1n Jead Vs 83
Small 15 42 44 104 110
Table of normal values (amplitude) 148
Tall

miead T 11 17 23 92 108
m Jead 11 108
m fead aVy 17
mlead V 39 53 70 74 76 80 84 102 106
mlead V, 84 102
m lead Vo 22 72
inJead Vs 23 47 49 64
mlead V. 17 23 64 75
Wade
m lead aVg 40
n Jead aVe 100
R prime wave
mlead v, 40 77 0%
Tall
micad ¥V 40 107
Ratios of waves see specific ratio
Table of pormal values (amphtude) 152
Reserpine
Electrocardiogram in 28
d see A
Nodal rhythm 94
Ventriculsr premature contraction 30

Right atnal enlargement see atrial enlargement
Right axis deviatton see electric atis
Right bundlc branch block see bundle branch block right

lar b see h

phy P P

1ght right
ventricular

Right see
predominence

night

Rotation of heart see ¢fockwise
Counter clockwise see questions in volume H

R/S ratio
Abnormal
meadV 39 53 86 99
Table of normaf values 152

R/T ratia
mileadl 17
n lead 2V 17
i fead V, 17 51
Table of normal vafues 152

S

§ waves
Deep
mlead ¥, 64 78 108
mlead V; 17 64 73 78 92 102 108
n lead V, 24
in fead V¢ 74
m precordial leads 42
Notched i lead Vy 7
Table of normat values (amplitude) 149
Wide
i fead ave {00

s 66
in lead V. 40 41 66 88

ST sepments
Coved 15 31 101
Diphasic 49
Discordant 11 24 78
in lead V, 106
Flat
mlead V, 22
n lead V, 22
1 fead Vy 22
Isotlectnic 44 €0
Negative
mlead ] 73 88
mlead V, 88
mlead V, 30 88
1 fead V; 23 30 94
milead Vo 3 23
Fosttive 7
mlead I 90
w tead T 90
nlead HI 88
1n lead aVp 49
mnleadaVy, 90
mlead V, 41
mlead V, 41 65
mlead Vy 31 41 65
mlead V, 31 41
1n lead V, 31 90
n lead V, 90
Sagging
due to digitalis 45 97
mlead1 58
ndead aVE §
mlead V14 43 87
inlead Vy 14 43 87
mnlead V, 14 43 87
Savucer shaped 48 50
i fead V; 49
inlead V. 49

Table of normal values (elevation or depression) 155

Table of normal values (in vertical electrocardio
graphic position) 155

Sagging of S T segments see S T segments

Saucer shaped see S T segments

Short Q T mtervals see O T intervals

Secondary T waves see T waves

Second degree AV block see AV block incomplete
Semshonzontal position of heatt see position of heart

Setnivertical position of heart see posinon of heart

166



al defect ventricular see congemital heart disease
usarrest 48 96 114

vsarrthythmia 34 70

asbradycardia 8 28 35 60 66 7° 99 110

usthythm see normal simus rhythm 18 19 21 27 26

? 44 52 55 59 67 79 91

Stachycardia see archvthrma 7 31 33 41 75 118

Wardization low 97 107

«ute myocardial infarct see myocardial infarct
endocardhal snyuty see myocardial ingury
tndocardial ischemia see myocardial tschemia
:picardial injury see myocordial tnfury
:picardial tschemia see myocardial sschemia
aventricular fachycardia 78

ching of wires see arnfacts

T

aves see also specific leads

Coronary type 101

Coved
nlead Vi 44 101
micad V. 4% 101
m lead Vs 101
mlead V 101

Discordant 11 24 78 106

Flat 13

Inverted
mlead I 23
n lead 11 98 99
n fead I1[ 98 99
m lead aVy 58 92 105
i lead aVE 13 47 56 99
nlead V41
mlead V. 15 41 47 65
wnlead V5 15 31 32 41 44 58 65
mlead V 3 15 3} 32 41 44 58 63
mlead Vs 15 73 31 63 92
mlead Vi 15 ?3 47 63 97 96 9%
n precordial leads 18 60

mlead Il 5 79

m lead UL §

1 lead aVr 79

mlead V 79

mlead Vs 67 79 84

mleadV 79 84
Notched 29

wnlead V; 52

mlead V, 16 52

mlead V, 16

m lead Vy 62
Pnmary 79
Secondary 79 93
Tall

wmlead V, 72
precordiat leads 118
‘Table of normal values (amplitude) 150

Tachycardia see arrhythmma also

Swnus see sinus tachycarata 7 31 33 41 75 118

Supraventricular 78
Ventricular 46

T zone of QRS sec QRS

Tremor see arnfact

u

U waves
Large 20 29 7 73 §7 112

\Y

Ventnicular ancurysm 65

Ventricular ectopic beat 17 87 93 100 107
Muttifocal 97

Ventricular escape beat 96
Ventricutar hypertrophy 1

1
Left 17 22 23 24 49 51 64 73 75 78 92 108

13 117
Right 53 70 78426 86 106 107 113
Right and left 84 10,
Ventricular premature contractions 30 115

see of ventricle

Ventricular septal defect 117
Ventricular tachycardia 46

Vertical position of heass see position of hears

Voltages see QRS naves

w

Waves see specific waves

‘Wolff Parkinson White see conduction defects



