Szombath D.—Tornéci L.: EKG workbook
All tracings

September 13, 2006.

This study aid has been prepared for classroom projection and
not for printing. If you need a paper copy, you can by the one
published by Semmelweis Kiado. The quality of this is far
superior than what you can get by printing it yoursely.

Click on the selected item in the contents to get to the ECG you want.
You can get back to the contents page by clicking on the page number.

© Dr. Szombath Dezs6, Dr. Tornoci Laszlo, 2005
Reproduction of this material in any form is allowed only by
written permission by the editors and Semmelweis Kiado.



EO1
E02
EO03
E04

EO5

EO06
EO07
EO08
E09
E10

Ell

El12
EI3

El4
EI5
El6

E17
E18
EI9

E20
E21
E22

Contents

Normal ECG

Normal tracing (mean axis = 45°) + sinus tachycardia

Normal tracing, right deviation (mean axis = 80°)

Normal tracing, left deviation (mean axis = 10°) + sinus bradycardia,
flat T waves

Effect of respiration on the mean axis (0°-30°). The positional Q
wave disappears during inspiration.

Sinus tachycardia, frequency: = 120/min

Sinus bradycardia, frequency: = 50/min

Respiratory sinus arrhythmia (mean axis = 90°, right deviation)
Sinus arrest, junctional escape beat

Sick Sinus Syndrome: sinus bradycardia, intermittent atrial flutter
with AV block

Atrial premature contractions (APCs) with variable PR interval and
aberrant conduction

Multifocal atrial tachycardia

Atrial fibrillation, aberrantly conducted ventricular complexes,
tachyarrhythmia

Atrial fibrillation, absolute arrhythmia

Atrial flutter

Junctional (or atrial) premature contractions in a 4:1 (quadrigeminy)
pattern

Junctional escape rhythm (mesonodal beats), frequency = 40/min
Accelerated junctional rthythm, (inverted P waves precede the QRSs)
Accelerated junctional rthythm, (inverted P waves come after the
QRSs)

Junctional tachycardia (reentry), frequency 150/min

Ventricular bigeminy (2:1)

Fully compensated ventricular premature contractions (VPCs, 3:1 =
trigeminy)

E23

E24
E25
E26

E27
E28
E29
E30
E31
E32
E33
E34
E35

E36
E37
E38
E39
E40

E41
E42
E43
E44
E45
E46

Fully compensated ventricular premature contractions (VPCs, 4:1 =
quadrigeminy), sinus tachycardia

Short runs of VPCs

Nonsustained ventricular tachycardia following bigeminy

Runs of ventricular tachycardia with signs of retrograde conduction
to the atria

Ventricular tachycardia

Ventricular tachycardia

Long QT syndrome (QT = 0.56 s, Qtc = 0.50 s)

“Torsade de pointes” type polymorphic ventricular tachycardia
Ventricular flutter

Ventricular flutter, fibrillation and cardiac arrest

Ventricular parasystole with fusion beats

First degree atrioventricular (AV) block (PR = 0.33 s)

Second degree AV block, Wenckebach type (Mobitz I) with a 4:3
conduction ratio. Progressive shortening of the RR interval is seen in
the first cycle.

Second degree AV block, Mobitz II

Second degree AV block, with 2:1 conduction ratio

Third degree AV block

Third degree AV block, ventricular escape rhythm

High grade AV block. The first QRS is a fusion beat, the fourth is a
capture.

Second degree sinuatrial (SA) block (Mobitz I)

Second degree SA block (Mobitz IT)

Complete right bundle branch block (RBBB) (QRS = 0.12 s)
Complete left bundle branch block (LBBB) (QRS = 0.12 s)

Rate dependent LBBB

Left anterior fascicular block (hemiblock, mean axis = —50°), APC



E47

E48
E49
E50

E51
E52
E53
E54
E55
E56
E57
E58
E59
E60
E61
E62
E63

E64

E65
E66

E67
E68

Right ventricular hypertrophy (mean axis = 100°), first degree AV
block

Left posterior hemiblock, incomplete RBBB

Ventricular preexcitation, Wolff-Parkinson-White (WPW) syndrome
WPW syndrome, tachycardia with wide QRS complexes, junctional
escape beat, sinus rthythm

Alternating WPW complexes

Short PR, narrow QRS, APC, left anterior hemiblock

Hypokalemia

Hyperkalemia

Signs of digitalis effect

Signs of left ventricular strain

Left ventricular hypertrophy

Right ventricular hypertrophy

Left atrial abnormality (P mitrale)

Left atrial abnormality (P mitrale), right deviation

Right atrial abnormality (P pulmonale)

Subendocardial ischemia

Hyperacute extensive anterior infarct, R-reduction. Mirror images in
the inferior leads.

Acute extensive anterior and lateral infarction. Mirror images in the
inferior leads. P pulmonale

Acute anterolateral infarction

Anterior infarction (R reduction in V3), sinus tachycardia, “scooped”
ST

Subacute anterior infarction

Subacute lateral infarction

E69
E70
E71
E72
E73
E74
E75
E76
E77
E78
E79
E80
E8I
E82
E83

Eg84
E85
E86
E87
E88
E89

E90

Hyperacute, high lateral infarction

Hyperacute inferior and posterior infarction

Acute inferior infarct recorded at different time points

Old inferior infarction

Inferior and posterior infarction

Subacute posterior infarction

Acute inferior, posterior, and lateral infarction

Extensive anterior non-Q infarction (NQMI)

Hyperacute inferior infarction, atrial fibrillation

Acute extensive anterior infarction, atrial fibrillation

Subacute anterior and old inferior infarction, first degree AV block
Hyperacute inferior infarction, second degree AV block (Mobitz I)
Acute inferior infarction, second degree AV block (Mobitz I)
Acute inferior infarction, second degree AV block (2:1)
Hyperacute inferior infarction, third degree AV block with junctional
escape rhythm

Acute anterior infarction, RBBB, sinus tachycardia

Acute anterolateral infarction, complete LBBB

ECG of a patient with acute pericarditis

Acute overload of the right ventricle (cor pulmonale acutum, SIQIII
pattern), first degree AV block

“Cerebral” T waves caused by intracranial hemorrhage. Long QT
syndrome (QT = 0.46 s, Qtc = 0.52 s)

Pacemaker rhythm (LBBB pattern — the electrode is in the right
ventricle)

ECG of a patient with a dual chamber (atrial and ventricular)
pacemaker



EOI

I aVR
i \ \ \ | | i ,
N\ ~ A\ L\ IN_/ A~ v N/ v
I _ _ _ aVL
N\ A\. N L-/, LI A\.— JAL_
aVF
111 | ,
A — /\.A.—
4 Vv
V4
~ P A — -
I vi | | A\ N N
| | | v £ g
N
/ / 1 \/5 1 |
AVio) A A ‘A
= I\ N 7N G
TA
~J| / — L~ L f t =
3 N 8 \_
25 mm/s, 10 mm/mV




E02

V1
I | | | 1 \ i | i i i I\
S e e e e el ey
in i ~ i ~ ~ e 28 v v v v v
V2
[T N N\ i\
l l | | | I | A; A AN A A (S| 178 O PPN
NSNEN PN PN | PN (PN [PNSN PN BN [N | SR
V3
III A
S USEV IS SV JIPESY ) IR HIPI /SIS [ SN SRS \J\' i R S
N4
aVR il
Se¢ NERGH SR R5Sg  NRRE] SMSRRPRRI N M Sy M~ 5 L ~ N N N N
| | | | | | | | N VAN (B AN B/ASN i SN PABN| Y,
aVI V5
LA A L M L iy I iy i L 5 h A A
o L/ _ NGRBERE | [BPAANGESE | [V4R\NaESay A\ |/ \~
a\/ =
ayvi 0
4 | A S
v v i 7 ~ dh\s= \_.rq _/‘u4 /\_/\J ~ _/\‘ /N~
25 mm/s, 10 mm/mV




E03

B i it s ) A4 A Vi l / /
\ /\ /\ /\
_ \ Pl B \
1l
‘VI’)
I V3
\ /\ | /\
il i \ 7\ \
2E8E V4
dVIN
N\ N N N
=~ B A \ U\ Y\ Pa\
| |
| I
aVL V5
Y i A A A A
56 \ I/ \ L/ \
aVE XL
Ex VO
S & 5| = e A\ /L /L VAN
25 mm/s, 10 mm/mV




E04

V1
T § { {
11 V2 A _ —
3 i r ~Ar ~Ar
i | | f
I V3 I | |
v v g
aVR 4
~—
f
aVL ‘ V5 A
j i - I J
aVF V6 I |
A— Be) J
25 mm/s, 10 mm/mV




25 mm/s, 10 mnr/mV

I |
ANBIRVING
—~J ~J —J -—-'J‘\ «,A,-/
: 11
A \ A Y B ummry \ .
T | St e ot

belégzés/inspiration



E06
I I1 III
|
A A A A
AN AL~ AL AL Uy oy UNd ~— e~~~ A~
aVv avlL aVH
~ ~ ~ ~ ~ | 1 1 |
- N N Beiifis T 'J\-———AIL——---'JL——MJ\————* — L N L/\ L/\, L/\ R SPEY AN N
|
Vi V2 ik
it NVt SNl N1l SO TN ANANANANAYS
V i S R = AN AN AN AN A
| V
V4 V5 i
= Tr [ - I~ i - “\,/\ LA U] N\ SN AN N (esrgt — =
25 mm/s, 10 mm/mV




EO07

I aVR
1 1 |
\ Ul ~ A \f\vf‘
I | \Y
Ar A A
A \ V - N N N
1T E
avr
/\J\r—‘\.ﬁ ’\_\'/ ’\\' Ve ’\.\' // r’\ S/ \A’ — /\—4'/
A ’\J J — AT
V V4
: JREEEYAY
g
V2
V5
N\
el — i
i 6
25 mm/s, 10 mm/mV




E08

_r\/'r—/’\

e e

\v
i
N i ﬁ ﬂ
( ]
S = S
| \ E A
7 7
//
. - A |
A A_ | Aw
o
/ ]
!
/ ]
> . r |
e ]
> < > AW
1 V!
\. / , |
«/ { il
i
| p)
/ | r.
\
ﬂ N
| L |
/ | I
\
, N
[
. L
L
N e
«/ r. |
lnv
nV-
] ‘r. w
_I. >
s |
= = ‘ m
> % > > :
E
=
%




25 mm/s, 10 mn

/mV




EI0
\%2! e FALL
1 AL NIl A —-‘I/ \’“j\vf i \VI
: A e N N
8 LMJ&/\ \ i\ _J |\ [/ \.ANs—/\/‘"'\"—J / A If B
V
oL Y / /\ d
o pog NN v// e SEP, NSEELY! / \‘\_, /

aVR V4 A

<4
=

V5

VF

25 mm/s, 10 mm/mV




Ell

] { ¢ 2 ( (
= 1 EEP)
y ) ) \
= gaEeEt peSEE _J
q/{l = i =
; 3 % S >
L \ A
2 w
\ ] M
& G S8 \
e i i (
lwv N
< (
J 2 ) ) |
\ | / , _
), J g S
¢
] P
\
3
) | ) ~ ,
S il S 3 & ( >
i) ?
i L | I B
iz 2
~
, \
[ L r | L
i T G r p S
F | |
[ B i M | i
3 i) I
} ) 0 \ N
e , i | L
A 7
p) ( )
Eai i |
{ K
R R n
= q_m == = ; CnsE
R TED & e g
i Y Gt ( S
3 ™ G i il P 7 9




E12
aVR
EL l l l l A B L P aVan't
U i L Gl ad
S~ — ! | !
it aVL
i . ! SR eEE G
v
][[I _IA puu) 4[\\‘ 1 1
A AN AN~ = = _I"/\ NKJM—LJ\J\A\JVN \V, U~ — A AL r\__A..
V1
~ /N N\ N\ N A\
~_ o N~ yw A S ™ e _ 7 U\ V4
y
TN ] : A
N VAN VA VALV
\ 72
RIEY i) \ Al 1A V5 |
R L A L ,
e e e e A A hata
A [ T Y U NUNITUNIY
'3 | |
nodA LA LAMAL A LA LR L ARAL 1] V6 | ,
NUNNCAY WU U W"HY UYL AR T 17 AL NGRT L 7 ILSNRARY (PR W AR S IA /V A A -
25 mm/s, 10 mm/mV N |/ it




—

LA —4/'—‘/&/— — — | ——
II
_A‘_ o ,._A__. . ,\_/—1\ — _.1V,/\ _J ) A
111 . ISWONG | i
!\/ v iy \ \ A & A
i i S S S RSB |
I v !
!
25 mm/s, 10 mm/mV




E14
I aVR
1
II a‘\ IT
L J
1 avr
AN N N N SN | A s
vl V4 .
- ,A | -
——~— SEEp====_Np_Sa= \/ / V |
\/D
A4
| |
Ras=an r—--/‘—-" ~ P A~ — V5 ' ¢
et -
; V / | B
\— 1
V3 !
e izas Vo6
v X A — —T
| A
25 mm/s, 10 mm/mV




EI5

I aVR
1 | [ a
Ak rh ] A\ WER iR ]
J MV ACARR\N| J A b
I aVF
4 A N A A
v fEuncs Bhad TN N hcCARRA: N/ VAV NN\
Vi AV
AA Ly AN [N N
V AN —— —-’\~.J
!
V2 assn
A e N i
\ A N~ ———
|
V3 Vo6
i ya ™\
ESSE gl — NI
EEEPe
| |
25 mm/s, 10 mm/mV




El6

|
I
r—af A —— el —\- ANT— Al ——
III
N AT M= T T — ANA ~— A
VR < ~ — A L A~ % — | " ~ VT
| I [ I [ \ [0 \ Iy
v | v v | v l v
VL
: T
aVF
Al AT ~— — A N
Vl V= M'\/J ~/ V7 ~——] r v-—-\/J [~/ P e — SEmm Y anmmamns i— ,—J‘\A\’,
!
V3 A 2\ e A A N RA N
~J ] N—Ad e = ~n ~—~ r N— ( ~J -\,\Jv/ N~ N—
l |
|
‘v’ 5
Al JREEZ4NARARG S| | RS NGHBH "\ N___ _ Eas>oNERt SSNEY ~N___ | I N
|
Ju A~ LA A~ LA L N
25 mm/s, 10 mm/mV




El7

| | |
( h
( (
L i | )
i | 7
e 2 20
,F /h /h N
Bl
N
( ¢
: u I )
[ | /
\ ) )
( [ 3 N
L I —
1
\
: 0 -
= T 7
< ! %
\ D b R
|
\ [ [
) _ g
— o) ) = ) 2
N S N ]
i i ) <
/ | ]




EI8

a\/
I I cl V]I
LR A VTR s =
[
VI
II
i -
= - ~ f ~ [
B v r v v v
' aVF
1H “\
; LI f i AL A= i A
,Jrzx‘\dj PRSI BN
Vi V4
|
l n A
\ f\ 1/ L/\-—-\.a r/ — | —
\ F /\
[l _r
A\, V
/\ N (] N
V3 N
\ i il
¥ i [ V6
! A B N A
25 mm/s, 10 mm/mV




E19

I aVR
N NN~ N ~— SN — N N NN— ‘/ ~
11 aVL
| | | | |
III aVE

/mV

25 mm/s, 10 mny




E20

| ) \ J
0 il ( )
( s %
! / ,
\ : ) B , )
( 3
l M \ !
i D
( ( { w i
| _ | .
_
>
* |
A i ) L 5
il 7 7 T
) ( \
it Ty ) b e
) \
,
‘
/ J J &
i e N il e T
¢ ( D )
i — S S S —
\ !
i ) i (L i i
] ] ] r I i
{ J i) (1 (
_ E ] [ ]
\ B ) Ll
b 1 r
4 w { L
2 J
) i ! \
R ) ! \ B
. ; L
\ | [ [ ] ¢
IRl S il i
_ { { iR >
SR 3 I z
/ \ N AREEELS £
i i oo =
/ =S =X > = A4 £
= — - G B S z
§ 3 ) < &




_
-
§ i
( ¢ ¢
.Lx EEHHI e
. —_
\ G =
° Ty e
{ ¢ {
i
U
W \V 7 =
) ) )
R ) Bt
i !
]
f )
e ——
) ) )
) \ Ad,
:
)
F[ ~_
p) )
i e
\ \ )
=
e e
=) g
S
-“J R




l;-—

~ ——T

25 mm/s, 10 mn

/mV




I | | I 1a I l A
N
I I
1I ] I
N~ // AN N L/l JU LA N N
/
|
J
111 . . i
| A | A |
|
25 mm/s, 10 mm/mV




E24

= il _ < 9
S S i i >
nL r\p Ak i
& L
, \ \
5 ¢ g < <
\ \ L
4 “
) J J
Ar S 2 \
SERESHSS . =
) M
/ \
L .\L <
§ T BN i) J
Erman ] S i il BB Y
4 < ! J
T T \.\l”U .AV - ﬂv
= < < A N
X RN N LN L3 B)
. > B 2,
[ \ R
T 3 1 ?
J ) ) J J
= < it T
N aERsRd e FrTTET D BiSiie ]
. - S
T e A,V .AU ﬂv
\ A N A/
s L BiELS
fif I e BHI) VB VEMHHIEE
> J > P >~ >/ > L
Ee S ~ /V I fL
i > 2
A A ™. ﬁ/ /f J
——— — T _— — [Samg
A_ S " ( 3
3B, B TP SHg \ BRI
! L ; ! 5
i e i 5 1§ L iR,
X = B : / |
j = w { ; )
U AU d > ( 0 >
) B\ ) J i £
e iz i i i g
p—( jemn) s, nL EA _ S
jom) e > - ) £
n\ m < V < o] A m
W . nw .m
ki 2 ) H




E25

~/ ﬁ P
L
Aw : . L i
\ 7 <
LN Y <
: 7 ] -
. \
N N in i
< ) :
I ] | J
\ i :
) e |
N — | =
V i A 7 L >
//\l > > II.AII./ B e =
[« s i 7 i / :
~ B 5 S
ieiee - EEs L
N /T

= Bh

~ S I/‘/ i
( SEERR /I
o T 17/ B i it -

jeseEezzccai i T

> i - -
i > e > -

= [ | = %
T — 7/V Av/ il

< i s < =
\_ fisecs 7 = g .

! J it
< e :
M 5 7 —~—— d B ~—
S = - .

~ I J/M s
J En B o g
N 7 / &
= \
. " G :
| <
| \ | 3 |
g
_ u Bl )
\ e 2 =
w e
e = :
T — , V

— pm
, 3 i e -
. s > :
A < W a J J m

) | 9 . i
=0




O
il
~
:

_———/>

R

W

25 mm/s, 10 mm/mV




E27

I aVR Vi i
P S O s o
MMM MMM NANANANLANANA AN ANAN AN AN NN NN Y
T R A "V““‘/J/JJJJJr
I aVI V2 V5
FA N N\ /\\ /\\ /\\ FA) N N A A <J \Jﬁ \:ﬂ < < <J I [J /\I PJ I\J P\l ,\I
WP @i e e e v v s Wit i i v O i s O Y D G D
I A A R Ir ( [
11 aVF V3 V6

25 mm/s, 10 mm/mV




E28

Y

\
\
I8

N

I\

\

RV

T

AR

N A A N

[\ \

v

~V

| L A

/

\

\

\

\VERNELV £

Vo

V4
IR A

VLN

VIS

V6

R

l\f/\/\

RV ELT R

I
|

a

J V'

[

[

VN
|

(

[N/

]
\

N

LA

L]

|
|

R VI

VARYELY,

\

A
I

Vi

vV

!

V3

\
\

N I AL A AN

B

/\

V

VALY ARILY

N

V220 B

A\

VARVEY Y

\

i
Vs

J

'R
N

/[

VAR

aYL

/l

\/

aYF

NN [N N\

- N

Vv

\/

ay

A ARl

ANA

VARV VIERLY;

V

V

/)

N\

II

I

NN A A0 R o 7 7 T

aVL

a

NN NS AA AN

AN AL

VOV MY N

25 mm/s, 10 mm/mV




E29

I a
L hatl] M
| |
II aVL
/ /\‘\ J A
aVF
11l e v g
AA_L A
The lead labels are missing in the paper version of the workbook.
V T A
i i i e i
I |
N b___
V2
N1
I V5
~ —
V: i
AJ AN y r dhun
\V L
25 mm/s, 10 mm/mV




|

= ~
il
Vi

// N/

25 mm/s, 20 m

>

-
L
=4

Eamas
T




E31

I~

N\

B

/

JIRVARY

A

I

AT
|

il

N M

VA1 B R Y Wl

/|

LY
\

NN AL

W/

MY A NS

/U

A

i

MM

| /]

~ N

S

A/

M

BRI EURETE

1/

/]

v

M/

LN

A

WA

V4

R RS Y p

-

T

as

M A M~ NN INANALNANANANINN AN

/
S T
¢
> > >
3 T
i
J us ——
< e, —»
< <
[«
\ ,\\|U h\||\.U
J mmggy ///
/v ﬁ/|/|U e
l\v
) O \”\\
J/ N AV‘l/
A/ 1 BaERRES=-
) i sesagd
~ EEEEN \u\l\
) S
T —
AM R e
/
< i Beceeeeeeee
Z q
v ﬂ\l..\.\ \l\\U
& T iy s
m/ —~]
Q
\\
= =
e s
T~ T
< i <
\\\V \\lv
A /v ]
= =
< B L
q = =
v < e <
9 - — -
L T //
- A\l\v
™~ %
AV ~N ~ =
— = )
¢ e e =
p— |\W amm) nlll\v m
SSS N =
e AI\A - a




E32

VAANARARNNANNANNAAARAANAAAAAA AN AR

1
NANANANAANANANNNANAA A ANAANAAA AN NNAANANAANY
v V vv .y Vv Yy | Vi Ay / VU VY \V \
1

AN A A
A LRlAR L AR AR RN NN AL A A AN AAARAA ALY
VAVALVE Ao e VAVAWAVIR AN \- /U AVAVAVAS VAVAY

— N Ho

25 mm/s, 10 mm/mV




I
| A | | |
i T i L I
I
,-—JAL. %—JAL —:A~ =" -A'—- .IA\_/«

25 mm/s, 10 mmy/mV




A

/mV

25 mm/s, 10 mn




E35

>

—

>

>

>
—

>
—
\
—
N
—
>
—
p—
‘>

1
\ AN LA A A LAk N /
Y IR i
111
r\.._.\‘!/‘ \._/\..__\ TN\ J\_..\r/“;_f\._.\ \_/\_.\r"\ f\_\!/'\__f_\r"\__/\__\’r/“u\ PaEERS
aVR

el

~

—
—

ot}

avVlF

25 mm/s, 10 mm/mV




II

25 mm/s, 10 mn;

/mV




==
————

p—
—

Nt

" NS
25 mm/s, 10 mnr/mV




E38

|
A A A A
e A ~— Ay
11
— N =| nJ\— N ¥\/\
[11 : : "
R i i N
aVvix
% N A [N~ ~ [N
| | \ [
aVL
et oVt v fansie e Viiemcdil
aVF
\ | | |
A J\,\_/‘ \__ JL_/ A | 'I A
25 mm/s, 10 mm/mV




\~
/

-

~

—\

N —

P\

AV,

"/

ST

N\

—~—

f\\_.—-—\,l

\/ 1

Vi

ﬁ\_,—\l

25 mm/s, 10 mql/mV




25 mm/s, 10 mn

/mV




[1

N\

e

25 mm/s, 10 mn|1/mV




\
)

25 mm/s, 10 mn

/mV




E43

I aVR
Il | | | | N N N N
e e e 41 A —
I aVv
A NN N —/ A ~\
11 aV
L~ N~ N\ ~N'c ~NA e Nume ES=aa . AL N
Vi
A f
~~N AN — (] i 7
\/ \J
V2 V5
= TAVE h Pt N | B
\/2 L
v V()
—~ S [ hagim 2\
V i !
25 mm/s, 10 mm/mV




E44

~/

S

~/

S

S

aVR

aVF

V5

NG

~/

I~ ,/\ ——H ,/\ —~—A /\\,./-\.4 /\\,_/\.4 /\\ L ~— / \ —

—_— | ~———t— | —

M

|

!

IT

I

V2

V3

—

/

A e —

i Gl Ul U i

25 mm/s, 10 mm/mV




I

)\

25 mm/s, 10 mn

/mV




E46

|
|
|
\ {
- Nf/ ,vllv. FV. llhn' Ee===
| ¥
) L e { = i
T ~ geemegEEaE s mv. s
< ¢ > ¢
il L I ﬁ
,
) , {
- \ -
S 1 —_— — T
§
J
\ /
i o i J
) (
> )
_ — i
7 A_\ Vil
AAV A — ——— TI — B
(
( i i -
M N — /
{ Cusal — il
,
\ . e <3 3
e - A
¢ 5 [ o




E47

~

N

1T
1L

N\l \\,—__I\—— \ NS

X

aVF

a

/;.J\r

|

N

1T
11

NS

E ==

aVI

a

N\

w/\ f/ \_w_/\ -~ \_V__/\ = \_v__/\ N

'\_l\\ N— N\

> T

T\

/R

A\

e bt

25 mm/s, 10 mm/mV




E48

. ¢
Lﬂ!

L J )
A
L
EE J
\ ) {
Ui
] ! T
> ¢ q
U

{ \
> < ﬁ
I~ = V = ,
J _
N B )
2 ]
J
/ ——
~
J _
3 ]
3 ~
B Ar
J
e
J
J S

S )
™
= J ¢
/ =)
) { |
e < ¢
N\ \
) ) {
< J J
! ! M
™ < <
{ | u
< < q
{ | S
.
. =
.
d
i
| )
e
J
i £
N \L el w M
A £
( < S
> S Sy




E49

' \ il
A i w \ N B} LAl v v v
11 i
. . i ired 25 A
Tt % e it v v v
111
o4 / A\ A\ TEEN A A A
1 - | S ~ = PR
U
\ \ \ \
B Vi Ni W BBV i A S
i |
| I I I |
7 RSB B i B A
~ N ~/ N/ i i
B ) @ / / / /
- iy A
25 mm/s, 10 mm/mV




A N

—
—

ST

[

I

|

25 mm/s, 10 mn

1/mV




111
ok o "
aVF
\ M \ M \

v V6
LA /\ _A A

\ \

\ \

\ \
25 mm/s, 10 mm/mV




ES52

: A | . | | |
AN \ \
we A el ~ N y\ et A=A
II
A 1 o i e m e ~ V|~ ~— J r/\_/'\/ L /\_/'\j AT ~ e
I
NN —~— ) N — P ~—d N N "N ~——"\ ~— —~1—
I . I | l I I
71 V4
av - i
S ™ ~1 M Ty M M ) (PN PN AT
| | | y |
! | ' ! j ! !
V2
) A iy EREEEn vs
e \ ( (
N\ — V/\/
aVF 2
\ A \ \/
B R =t e Mok~ i et b b

25 mm/s, 10 mm/mV




E53

p—
—

p——
—

|
L SRS RERSHEE, L | N N A
aVR /1 aVE
~1 /T ~N /T —~ /] ~ --—A'r— V= "/L \.AJ v L’
f | |
Vi1 V2 V3
r o W S| e | T~ /\ A f/\ ~—A 7 T \ A A A~
| | / l l I
V4 V5 Vo6
| | | ]
25 mm/s, 10 mm/mV




E54

N e

2
4
3
/
= =
<
2
{ M.J./\
P ]
/ <
S
/ 2
A/ V
\\ <
A/ VU
¢ 7
/ <l
N =
/
N SRR
- £ 5L T
A\ = A
» e
A\
il §
< e
ST (
>
)
/ \
W
< P
b t
v
-~ AJ
— > \
< -
{

_/\//\

= SN
B kw
[ —=ang e ~
) /
Al// /
= e
) g
=
TN /\
p /
n“/
< ) 2 M
[ =g o N
~ A
. W 3 \/
SHIES 5
Ak -
— /V
‘n\.\l <
J/lW' /
>} A \—
s nE it
< <
— =
A/V
EEE, LR
< i
— >
> T
.MV
)) ﬂ.\\
< —
1 B
) Il//
> =
(& T =
[
i
s 5
g
ﬂl/ =)
— > <t 2
Ny ~ W
ﬂ”\ g
__v iun = %




E55

1 I II
A A A A i
aVR VL VF
— = o/ A A AL A —
Vi V2 V3
|
N—\ T N o ™ A
[HEES (A v I GRS
V4 5 Vo6
Sl e pmmEn
/ / S \ ~ N AN TN
25 mm/s, 10 mm/mV




Vi
‘ N
‘ N A F FM
V2
e B . .
./\IAL /\JAL N\J A r-'
111 V3
Ty LTl & i, - i
aVR V]
~ - ~ am =l
V V V | |
pay | | | Vo
I I \ | |
— — —~ —~~ !
ARRES < N
aVF ints
VO
N~ ~
25 mm/s, 10 mm/mV




ES7

J
v V JF
i e
)
L
J B |
{
— = -
( m
D,
I i
~ g
(
i i 4
( M
f
i _ 1
— :
o ] -
= T ] =
Lot i L
K 1
l J “
| \
L L
) ¢ {
\ ~
\
l y
| \
U
§ f {
S ( 4
e
! ) |
| \
s —
) ( «
N (
J i
i B =
i it
L
< { {

| ( |
)
f {
< L L
[
2
| _, _
> )
R Hig {
§ L §
) /
~, |
> 3
¢
| , §
) )
T R
S SEEL RS
(
¢
J - )
/ ﬁ/rl
c -7
f f
m\ (at = &
i J J
/W Na
f f
C - latl ~
/r N
- i
J J
< < <
N i
( f
J ) .
N\ R HRERE
(] =
T e 2
B iE = N i m
M &




E58

I aVR : : .
i A I I I I
~ r g A\ r_/ [ A r \ w;vt__.,v ngpmn SRR q/v\._._,_\/v\_v | mEnnpE=. d/v\__,
11 aVL
M~ Ny N~ NN~ I~ /\W" T ‘”J\v A"‘\' e “'\'
feSaa] § § (58 A A aVF
| | | | |
8 N A VE Vi MV NIl e S R R I e e R B2 SUVE
V]
2N Y BN o ~
n /~\/J ~V NV NV ViV !
P v T e i B /N PN | SR SN s || [N
[ ( [
| ~ | N | | 1 A \/
ANl TN TN T T BTN B N | | | | | |
V. A A
25 mm/s, 10 mm/mV




E59

| I -

—

s

NTID

aVlI

avry

~T

—_——

|

A\

|
J\r._/'\

I

<
- —
3 A
i < <
) ) )
=
i
S ~ o
N N
1 )
N g
> > W >
/
\ i \
_ _
\ \
J
N B
T ™ —=T
! ¢
\ J
— /Ill e
T sl ™m0
) ¢
C <
L \
>
= g o £
el (el L > m
/ \ =
AmVI —_— — ms
! M_ s, 5




aVR
A AL LA A ! YA NG AN % A
o B
"\-wf\A‘ (& ) AN AN ~ ] 1 h A
m : : . | aVF
| Bl \ \ \
AVA V4
N v \f\'r_ '\f"\/ \ﬂf\ﬁ ‘ /'/ \
V2
/\
SR GRAECH  eiEci
V3
r[\\ﬁj [ NEEERREEES: ~J r/\ EmEER /f\_ ¥6
25 mm/s, 10 mm/mV




o

II

o

)

~
~
p—

25 mm/s, 10 mm/mV




E62

I VR
II aVL
| A A A A A

:rA/_/\_f\]\/__r\.f\] V_/'\_AJ \/_/\J\JL |~ ’\""\I\/—’“"’\’L L ! ~ N ~— I 4

aVF
II
| | 1 | | | | | | BERG
NV ~ |7 V- | L 2 V" Y | Rl% A N

\
<
:

|

|
|
|
|
|
|
|
\
|
|
|
|
|
|
|
|
|
|
|
|
|

(L vy g e e
i [
) I/NM [/\, I/NM {,AA N I,/\,\ A 2
l B oA e i
‘v73
i L A RRH RO | Vb6
5 ANISIE HPA B B AN B4 A e SN p AN
e \,/ =LAl 7 s S
25 mm/s, 10 mm/mV




E63
I aVR
BEBRD Vs RISz AR Vo RRARRY PN HEREY V2NN VA (EIEEP VIS MM eSS S S IS S S A S I
I aVL
/7 0 e /e 7 W et/ e A N MM M M M W
/ v v v v v bf' v / ~J - ~J N —J N— N—J ANERDN | NJ
111 aVF
g 1 A 0 1 g W0 W W B O W B9 A
Y \'f r \vf i \' !By e \'/‘ \ [ B¢ B
\Y4 V4
/\ Al A AL AL
& A S i R AL AN ] A G
e T Y SATIRE S iV B 6 B e OV B I s | I UV
V2 V5
A bl Al A Al A A N AL A /] /\ AL/
LU A I L A N T A_AI/ )/ \Anvl \.~A/ ! e \Nnvl )
V3
Al laA A N | P vldal b g o
{8 B R
AR R e e e e
| i T | | | |
25 mm/s, 10 mm/mV




E64)

7
e -Pﬂw ,
ﬂ A,w\ =2
D) jith )
BB i o . \ﬁ
M i \ :
( : w ?
{ o . N
/ i |
shaan - |
m s . :
V \\ Au .A
-FV A\\\\\\ \_ w
! Aw\IV B - \
v \; MJ .R/
B S = ﬂ
7 == T g ;
F\; ) f Af
M = vd [ u\V .m\l\\\ = | w
- S ) = \
-#I S Ve ~
o S 4
v\ - ﬁ > J > ,
A/ v = V \
— —
\J 3 Jm\.l e ~
.. -
. =
. L \\
Srrra e e m “
) ) ) T ﬂ\\L
W 5 V | S i
JJ Aﬂlrv = g / \ -
.v [ T HiE =
A i \r t — ﬁ
| < L —
ey
vl
A N J S : B
. | :
| S B - |
W (S e H HI\UV = |
— - H
| m | & o 1 =
S e _
| : m
M EEEEHEEEE




E65

I 1 I
A A A
R A :
V J
aV aVl aVF
k "\
~A\— ~A— ~A— \— ~ N ~ pNY ‘4 A /V_
Vi V2 V3
M Ve HiT [ [
| | |
\l
V4 V5 AY§)
A A
/o Vanin Ve Vanin Ve \Vanta Va\y, [ NN s vV
I / / \V/ V Vv Vv VvV V V
25 mm/s, 10 mm/mV




E66
1 A A A aVR
SR RO ARSSS/ ERBRSREI | NEARGAN | VR ARAAN | VS PRROAW V) DRSS | WRORRSEN | APRSA of | ISR | WA ~ v\(“\/\'[“\fd[“\f\'[\v\'[“w\'f \f\'f' ‘v\'(' \q'[‘ =
I | | A a 7L
'\iADW?L/\ NUNUANUNUNUNLANL 6 st ceces henttece: Gasianioschosgsetis dens satptleccsstsethincicrcs st ceecsslents
m aVF BESE 5 RA8 S5 A a1 et g s 4§ See i Ssd i o sgnisen
- Al AN A AL oA AN AN AN AN AN AN A AN
V4

’ I~ ~— o o ~ ~ r~ I~
Ny \— \& U/ U/ \J/ U/ L/ \/ \
V3 - N \/\/\/\\/\( V6
~\ |~ I\, ~—\ N\ s

25 mm/s, 10 mm/mV




E67
1 II III
A S , L B

ayv avlL avk

~— | ~— ] A ™— A A A [BREEY N

Vi V2 V3
[ A M [ " il S S EERn T g N T AN AT AT
I / H iV il
I

V4 V5 i
: ] |
\V4 N 4 S X/

25 mm/s, 10 mm/mV




E68

EEE |
) J
<
= =
| |
n\
/u HEED
n“._
|
— n\
) D
|
— n\
5 — B =
<
L
Ay
>
) S
>
= {5t
<
= ) 2 (HEE
— =
¢
L ¢
>
— e
¢
{
Imv
Q
C !
7
— lh V ﬁ
I3 < N

>
< (
M
B =
™ L
,
<’ >
i L
< >
o 2\ O
v v
|
A\
N
p
d
N
] _
< pe
N
?
]
q
Shfiis ] -
N e
i !
\ ¢
~
\ S
e \ N E
3 e d




E69

I | n | A aVR
AU N YNNI M\ —~ ]
R v |
v A . A | avh | BT A
M L
11T aVF
s Ve Ak A
Vi
SEHIE 15 S e ed RS A ncaRESEH SRR | RS ABSREESE RS  haacd V4 N A
V2
o SN~ N N N~
\ [ | [
\ Yo N \ N
1~ gl ol —
/3 i
~ ~A. ,/\ N A ,f |
v I [ I
| B : .
1 W \_— uuin V — l/ SssEn
25 mm/s, 10 mm/mV




a\/
], (S AR &\
EERE) S A EEERLE S SERAARY LA izl VF "V\vl" "_VW'/' v—\'\vf \"\/\vf \f"\v {ifiseiiil I it
l II l l l l
o \/\\_J l\. “IL/\ ,J _‘IL J - Al A A~ — A
aVF
R A A | i \ \ \ \
L AN A - e HBAEE L, SRR A B A e NUREBAEE N EEEERE L e
SNVEVA SNV IIA N =
[ V1 V4
I~ N\ NN N~ o
N N N / A J J L/
~ feet / ) —
V2
[V |
— N / \_/ — \ /
V3 Vo6
\ \ \ \
L~ U~~~ ~——J\ J\
25 mm/s, 10 mm/mV




E71

= ~
\_ i
- B JoEE
N\ Y
0
i ]
B el B
—
il iiip B BHILa AARREID
fEHHRR:S SN N
N ~
¢ / !
¢ & i
U \__ A\
9 S $
< — =
4 N
S
¢ o o
BE i N
— J ~ )
i) siRRinnY e
R ™
/ i
! i i
) M il
A
(
D N \
— =
L) - [
% 1N = o
— 7
N J
i
-
J ) {
| 10 i
7 gl
) ) (
N C a
FI'
=
LI L LB
= S C \
3 P
© \ § s

< = -
HE N N |
{ {
= BB
//fV ,/V ™
s
) )
A AA Caet
\ LS
R T o P R I :
PR >
N
= q
/r // TN
i E A
- A\ <
-
(Sl > ) >
//f //1’ r/
=
N <
b ( (
( & S
i bl [
) i
[ ) L
? S
24 m. ] Iﬁ o8 m
LS B R B
il
7
\ C :
= —
) i M
q \
B i o
) Lok
( :
[Fd  E
= \ LTl
- P i
=) 3 ) s I




E72
1 1 8t
| | |
S VA RIS TN 1 N 5 A R \ S V\/~~v\ V\J*
V V \
aVR aVL aVF
B ﬂ
~— — A — __ A AR o e V" Bssd N
Vi V2 V3
O I A\ | VAN BPA\ B A AL AL A
S e aae B A e 7T
V V v V
| | | | |
V4 Vs V6
I /
I
25 mm/s, 10 mm/mV /




E73

I \ aVl Vi V4
it bt VWVI“\/ /\vl‘\ - r
I aVv 2 V5
A A\ A A n
NG i J /- | -
I aVv V3 V6
LA N ™\ — N A ]
| I | | - r
V v
II
| N\ A \ A A
—~J| N~ /| N J = || ~ U’
25 mm/s, 10 mm/mV




E74

111

‘VI

I T ey S g
V2
LSRRG Y VB
V3

L/

>
_

4
V5
- ~" N\ ™/
V6
\ \

V7
1 Y ‘\yk
V38
V9
i ¥
/D1
VD2
~ Bt e
VD3
Ty N

25 mm/s, 10 mn;

/mV




E75
I I
l | | l A \ 1\ " . .
~ N B2\ VILx_..«-\vI l\’\__z\vl\’\ V ~ \r—'\vlb \/—f\vl\ ’\_r-—’\v _— ’I\’ N
aVR aVL aVFE
A | A | N A A A
A e b s O ey (e e e B
| | b : '
Vi V2 V3
N N
I i e e A I e
[ |/ \ i \ [ B AL | 5/ MELEE
f \ | ( V [
V4 V5 V6
A L s o gah s b e st
25 mm/s, 10 mm/mV




E76
| II III
-«-J JI——A—AVf \/—-—\_.A,- Av/—\ y 4 N -f\-Av /—~-"\A,— ’\A/— '—~~Nr— 4 Emmmi I~ A/ \/
aVR aVL aVF
-‘—1I\—J \—‘fﬂl\"/\\— ,\— ﬁvf‘——"\— "‘—Ar ‘AI— / ‘Ar— [~ —N N
71 ‘72 \ 3
s eV Bl b Ve e ih e ~ M NN AT A~~~ A A
vl i AR e R S P
' ' Vv v vV
V4 V5 V6
= Vanay I o ~ r~ - g i~ ~ A |~~~
AR [ / N\ W 1/ \/ \ [ \ \
/ v \ \/ / / v Y v
25 mm/s, 10 mm/mV




1 .
)  iiiiie
b iR I~ ~/
II
A AN\ AN 7\
J | G S0 ARAAY J
111 ot
] I J \
25 mm/s, 10 mnr/mV




E78

? B
3y l
\ )
<
3 \
| LR
(5= i = M\
1 {
2
)
. }
5 :
L
4/v
ad J
1 J
! §
| i
)
o
1 I
41
! =l
T
{ |
L
{
)
(
)
[
/
{ J
S
i 3

L
{
Fv
E
4 \“
L
/
L
S S
WV
W )
N T
V'
| il
L
o :
> >
5 i
/
C
w
: f
/ £
( )
( )
§
ur E
~r"‘ m
> S £
/ 26




E79

|

\/

-———/u._""

A A S St M | 658

\/

| U

III

aVF

V3

Vo6

~

x

it O

_/\_—‘P

1[0\

W

RAVaEES

1

—

II

aVL

X

V2

V5

J\——“’

1\

VI TN

V

~ N\

-

— NN

N\ [

AL

\

)\

1
l/\,

v——\l“ ~_

aVR

V4

AV

AN

|

25 mm/s, 10 mm/mV




E80

| 3 2 D
\ i | N
¢ ) $
N C ain
i25 i i
M W ;
( 7
) 3 >
I B
S o ° )
N i S
\ aRanay B¢
W
L s
// N\, \
ﬂr. < - >
C C )
/ <
o C o) A
> > 1 { > i
s N i
i L S
\ ~ |
\ O et iP]
L / - N
] i
( )
D) C =
L — paul 2
{ ! i | 8
SN 5N £ LA ~
£ \ < \ s
it 7 B
; g S
N c — B et
N gt
s
\
;- .
= T B z
) ) i ) =
=+t = ) B , ) <
Q ﬂvl = K £
=t T it i




E81

I | | |
| J |
1
e 1% i 8 { Y A "
e \ T L g s v
[
\! 1 |
aVR
s Pamnnd s e —r V4 r~
—\/ U M
avl
AEN ~— H —= L ~ ~— e
L/ ~/ < 8
aVE
fici L (RN WEL NI A I P A ] A
Y V | L R R \
25 mm/s, 10 mm/mV




—

E82

—

S
111
[ —'\P/\r '\[\'/\ 1!\' I\"’
| | | |
aVR aV aVF
il AL__/¥ ~J T
| W
25 mm/s, 10 mm/mV




b

=
‘\

| II
\//
Y
\

25 mm/s, 10 mm/mV

—_—




E84

\
- ~
{ |
=\
) ip]
\ F
R
¢
\
: ~
{ )
=2 mm |
_/V \f
== =
) )
\ C
7 i
)
&v Pv
¢ {]
E !
— =
. \
L p
7 LT
= =1 1]
1 S
! al
) \
(L <
7 0
) )
= <
) (
(i 2
7
) \
L <
0
C )
= i
‘i
ik

srsdiEd )
D il
-/
— |
; -
o w
) il
C |
[S§
IA
iR = )
i i 2 {
§ (
( =
)
i il
( )
=g fMV
= N
B .
N— WV
i |
A —
i I8
D) 0 )
SRR C
7
\ \\
- T
3 )
m =—
— —
)
PII
- ¢
Y i S
: o
a= A; ﬁ e m
— \I..I\lv m,
= sy 5
SEEsiE ioed . E
~||\| N




£ss)

| 9
) ) <
c — -
2 : 2
\ )
f ./
N I8 i)
| i
) ) G
Wv l\\\v N
0 d Z
\ )
L/ N
[ i
( | 3
sy
i - —
0 ) e
) ) /
L \ N
$ e T e
( sl =)
.
C Fasat —
2 § $
|
AN — ===
A 9 9
.‘\ \\
N
i 7 J
g )
iS58 A/
AV AJ\V —_—
g ¢ J
% /
< — ,/”
i
) _
A/ A/
> = =
9 q g
/ /
N N
,w 5] i
=) = )
A/ A/
e - -
< < <

) ~ )
C ( J
— P <~
ﬁ ( {
/ /
g 7
T ] B
) | ¢
¢ { )
va V AJ
f ¢
i ) [
SREEE L )
[ i
) | V
C [ J
_.Uv P AJ
ﬁ { ¢
J ) /
S J
il B
5 e
C F J
— — <
( ¢
J
— ﬁ N
!
=)
/ —
[
ESaEy p \SSHSSEERSEEEI I
!
)
S N
T pazmsmees
|
R -
w P
SHER € z
e —_— HE
pa=scaay AN Cuniing m
) &




E86

A A
AN A~ N~ LA~ A SRss /\MJ\—NJ\-/\AJ\/\_,\JL/\ AN N AN N LA
av avL aVE

Vi V2 V3
o ~ ~ A N /0 74\ PANS VSN 7§
v ! |}
V4 V5 Vo6
|
I J \ Ll A
SN O NN NN N ~I M NN L ~—d U
25 mm/s, 10 mm/mV




E87

11 11
!'\
iR nin e e A S e (UPNEEY & L
aVR aVL aVF
Vi N v
BN 2 i A - W 7\ A\«\/— N~ V—\,/" s N
| |
T A 75 N7
VF V/'\‘ I~V — ™~ AL |l
25 mm/s, 10 mm/mV




ES8

| I II
f 2 A Y A
L A \//\JL ~ ~ J N U/ N N
a a a
M T —~ r | \
| I I \/ | N U N Y
!
Vi \Y% \Y% ,
R | i 4 4
[ ™ ™ A T
V4 \% \%
™ ﬁ\//\ o
! N Bas=a V /‘ V/\

25 mm/s, 10 mny

/mV




E89

i

5 aman

{—

/avi

i
v

~J

~J

N—r_

\/

~J

/RN,

\
L\f

N/

avVR

avVL

aVF

V4

-

\

\

~/

(_J

~\

il

N\

LAk

|

II

II

V1

V3

25 mm/s, 10 mm/mV




E90

\'A

T \/ N N
g e /\ /
= \ I\ il \
HRE N \ N/ ,f i
I
L L V2 s\ /
\ I \ \
_ 152 L SR i
I l
av V3 /6
11 i A n
\ \ \ \
— [ ~—n N
I l I |
] U
I i i ] -
A\ /\ /\ /A \ \
—iy K N \ / N\ / \ = /

25 mm/s, 10 mny;

/mV






