dunsnyeckne NnposiBNEHUS
OeAaTenbHOCTU cepaua.
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MNpaean -
Ha YPOBHE
Npaeoro
Kpan

rpy AMHGI
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BepxHAA - N0 Kpaw
TpeTeero pebpa cneea
0T rpy AWHGI

Tlegad - Ha 1cm
MeauantHee Neeom
CREAHEKNIOYMUHO A
NUHKUK



I'paHuiibl OTHOCUTEABHON CEPAECYHOM TYIIOCTHU

y AETEU PA3AMYHOIO BO3paACTaA

Bospacr

I'panuiia

Ao 2 Aer

2-7 Aet

7-12 aAeT

> 12 aer

IlpaBasn

IIpasasn
HAPACTEPHAAD-
HasA AUHUA

Knyrpu or
IIPABOM
HAPACTEPHAAD-
HOW AMHHUA

Cepeanna
MEYKAY IIPaBOU
HAPaCTEPHAAD-
HOM 1 IPABOM
CTEPHAABHOMN
AMHUAMU

IIpasasn
CTepHaALHaa
AWUHAA

2 pebpo

Y=
Mesxpebepne

3 pebpo

3 pebpo nan

3 mesxpebepbe

Ha 2 cm
KHAPYAN OT
AEBOM CpeAHe-
KATOYHTYHOMN

AMHHWHW

Ha 1 cm
KHAPYAKH OT
AEBOM CpeAHe-
KATOIHTYIHOMN

AMHWNN

[To AeBOI
CpeAHe-
KAFOYHMYHOM
ATHAN

Ku yIpu OT
AEBOU CpeAHe-
KAFOYMYHOM

AMHWHA







BepxHsis nonas Bexa

INeBas nerovyHas

lNpaBas neroyxas apTepus

apTepus

lNpasoe npeacepave ok X ac. /P NeBbii
o XKenynovek
[paBbIi Xenyao4ekx BepxylueuHbii
TOMYOK

Y



AOKaAM3aINa BEPXYIIIEYHOI'O TOAYKA

* Ilo ropusoHTasBHOU AMHUM: AO 1,5 reT —B IV, 2a

3aTeM B V Mexpebepoe;

I1o BEPTUKAABHON AMHHH:

A0 2 AeT — Ha 1-2 cM KHAPYAI OT AEBOH CpEAHE-

KAFOUMYIHON ATHWAM,
oT 2 A0 7 AeT — Ha 1 cM KHApPYKH OT HeEe,
or 7 A0 12 AeT — 110 CpeAHE-KAFOUMYHON AMHIH

crapuie 12 aer — ma 0,5 cm xkayrpu or ACK AnmHNIM







Mecto ayamero | Bepxymka OcnoBaHue Bepxymxka wny | Bepxymka
BEIC/TYIODHBAHAA Ommxe K rpy-
OUHE
OtHOImEHHE K Bo3uukaer B Bosnukaer B |Bosaukaer B | Bo3mmkaer B
cepaedHbIM ¢a- |Hadage CHCTO- |Havaie JHa- Hayaj e qua- | KOHIE qQUacTo-
3aM JIBI TIOCJTE CTOJBI IOCJIE | CTONBI BCKOpE | JIBI Imepea
OoipInoi ayc- | Manoi ayc- nociae Il Tona |ITOHOM
KYJbTATUBHON | KYJIbTATUBHOM
[ay3pl — 10C¢/e | 1ay3sl — Hocie
AAACTON1bl CUCTOJIbI
IIpoaoipkurens- |0,09-0,12 ¢ 0,05-0,07 ¢ 0,03-0,06 ¢ 0,03-0,10 ¢
HOCTH
Yacrornas xa- 30-120 T'u 70-150 ' 10-70 'y 70-100 I'x
PAKTCPUCTHKA
AyckynbTatuB- | [pomkui, uu3- | [pomkui, Bei- | Tuxui, ray- Tuxui, ray-
Has XAPAKTEPM- | KM#, MPOAOJ- | COKMM, KOPOT- | XOH, HU3KHH, | XOM, HH3KHI,
CTHKA YUTC/IbHBIM, Kuit, Gosce KOPOTKHH KOPOTKHIA
0oJice rPOMKHMH | IPOMKHH HA
Ha BEPXYMIKC | OCHOBaHHH




Ventricular volume
Electrocardiogram

Aortic pressure

Phonocardiogram
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Splitling of S2
heard during
INSPIRATION at

Pulmonary site .
~
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Auscultation position
for puimonary valve

Pulmonary valve

Mitral site best
for auscultation
of S3 if present




PR
interval

—

Sinoatrial node
Atrioventricular node

segment

Time(s) O 0.2

QT
0.4

interval

0.6

P = Atrial depolarization
(a) (b) QRS = Ventricular depolarization
T = Repolarization

>

0.8



Depolarized Polarized
zone zone
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Propagation —»

Koeppen & Stanton: Berne and Levy Physiology, 6th Edition.
Copyright © 2008 by Mosby, an imprint of Elsevier, Inc. All rights reserved



DEPOLARIZATION REPOLARIZATION

Fositive ions (Na+) flowing into Fositive ions (K+] flawing out from
the depolarizing cells make &, the repolarizing cells make &,
(outside the cells) more negative. (outside the cells) more positive.

Festing Depolarizing Activated (Depolarized) Fepolarizing Resting

_%?Ldj cﬂ=:|: , I __ —

(Action pulse) <Z Direction nfwav?frunt mow e ment <}3
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A ACTION POTENTIALS OF TWO SEPARATE CELLS

Two intracellular electrodes
record normal action
potentials displaced in time.

[/
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B SUBTRACTED ACTION POTENTIALS

I
Gap
junction

DEPOLARIZATION MOVING TOWARD POSITIVE
ELECTRODE

Extracellular voltage
recorded with wave
moving toward
positive electrode.

A\
R, p is resistance
of gap junctions.

Subtracted intracellular
voltage records show
the equivalent of a QRS
complex and T wave.
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DEPOLARIZATION MOVING PERPENDICULAR TO
ELECTRODE AXIS

Extracellular voltage
recorded with wave
moving perpendicular
to axis of electrodes.
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MowmenTHbie BexkTophl D1C emMHOro cepAeTHOro QUITOJIA BO BpeMA
ASNIONAPH3AUMM KEMYAOUYKOR (3 — T) ¥ CpeiHUl PE3YILTUDYIONI BEXTOP
BO30YXIEHHUA XKETYAOUKOB (). |



A FRONTAL PLANE LEADS

Leadl] —
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5 kG
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A EINTHOVEN'S TRIANGLE
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Lead |

aVF

LL

B CIRCLE OF AXES

aVR

180°

150°

-150°

-120°

120°

111

-90°

90°

aVF

—60°

60°

-30°

00

30°

aVL




Hexaxial Reference System

e

AVR(+)

+180°

+60°
11{+) +90° 1(+)
l AVF(+) ’




Precordial Leads (chest lead placement)

« V1 -4thintercostal space to the right of the sternum

w V2-4thintercostal space to the left of the sternum

. V3 -Halfway between V2 and V4

& V4 -The left midclavicular line in the 5th intercostal space

@& V5 -The left anterior axillary line at the same horizontal level as V4
@ V6 - The left midaxillary line at the same horizontal level as V4 and VS

Copyright © 2010 CEUFast.com



B TRANSVERSE PLANE-PRECORDIAL LEADS
Left lung

Clavicle
N =) N
Midclavicular line
4th intercostal &
space 3 T~ Axilla
~L_ Midaxillary line

5th intercostal
space

Chiost Precordial
wal leads
Right
ventricle
FRONT
I | Ve Vs [ V, F Vs Ve I
B { fst ISIIISiIn A — i i §
i3 : §ist : {




The 6 Left Chest Leads

The 6 Limb Leads




AMI ECG, ANATOMY AND PATHOLOGY
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Ventricies contract




Stimulated

Un- \
stimulated —,

AV node

Bundle
of His

Bundle
branches —

Purkinje fibers -—
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Atrial Fibre & Ventricular Fibre Action Potentials
Propagatin waves

Ventricular

Atnal DAV ave
Test -wave
m
-wave
— T: Ventricular
P: Atrial repolarisatio
distrbution
Lead ||| s—-—-= —
a Narmal ECG
: ; __ ST-interval || B
PCrinterval l
<02s  |oRs-complex 0.06-0.11 s
Ventricular depolarisation

% 400 ms o
Fig. 11-6 KMc




RR interva

Almv §

Q-
& ,r_\ i U
=
=Nl Q|
_F’I4 interval ||~ I r"
I 'QT interval| |
Time 0.04 Sec 0.2 Sec

e QT interval 0.4 —0.43 sec

PR mterval 0.12 -0.20 sec
e« RRmterval 0.6 -1.0 sec

* QRS duration 0.08 —0.10 sec




Voltage
(mV)

A
| e R ) ¢
+ RR interval
R wave/
IT wave! PR intJerval ST segmelnt
P wave
I
oA LS =
node i nodell{|1/Q wavel L1
~ |Bundle of His'lfi_ The ECG cannot show durstion
Bundle branches - | the electrical activity of s
Purkinje network = _—— these five structures. QT interval
-1
I
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

Time (sec)



1MmMB

3yoen P Cermenr
0,07-0,1 PQ
P |0,04-0,1

Hurepsaa PQ 2 coiuch
0,12-021¢ ||QRS

3yvoen T
0,IST-05¢
HurepsBan

ST
0,1-0,15

Orpesork QT
0,24 - 0,42 ¢

s 0,1 ¢



Il POAOIKHTENBHOCTD

3yousl DKI AMILTHTY/IA B MM
B CEKYHIaX B MM
3yoel P 1,5=2.5 0,1 S
uHrepsal P—Q (R) — 0,12—0,20 6—10
3yoen Q He 6oablle 1/4 R 0,03 1,5
f [-a VF 10 20 MM
Foer R V1—V6 10 25 MM — -
3yoelr S He dosbiie 20 MM — —
KoMIuiekc ORS - no 0,12 10 6
syGer T FANEADOMM: || g 81

VI1—V6 10 17 MM




Electrochemical Generator In A Volume Conductor

Einthovens triangle with 3 standard leads
in the frontal plane

90 R

Right arm® é s " Left arm
= - Normal mean| |
“;,,f == :\:‘ QRS -axis | ¥

Main direction of propagation

Fig. 11-o
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+90 Einthovens law: Any two of the
three bipolar limb leads determine

4 F the third
+ +

Foot (left)

KMe




ocu QRS

+ +
OTKnoHeHue OCu BNpaso OTknoxexme ocu BNeso



Normal axis
0 = 60 degrees




Right axis shift
6 = 120 degrees




Left axis shift
0 = 0 degrees










A GEOMETRIC METHOD Circle of axes Circle of axes Circle of axes
Pesavsszanseaazass (270°) (270°) ’ (270°) :
GENEARGRA N SBA N (AL EREANBE B (240"')120 -90°  (3007) (240')‘200 -90° (300°). (240 )120 -90° (300°).
3 W W e I -120° -60° = —60° / -120° —60° /'
Lead Il f} | |+2units ' ;
HEEREBE N Ty '—150 -30° ] -150° -30° -150° -30
H ::::J.L.;:: ] (2107) (330°) (210%) (3307)
s e TN .
R 180° o [ 180° o [ 180°
LeadaVRY |[~' UM 150° %0° 150° 20° 150° %°
{{ 120° 60° 129' 7 o 12'024”0 60°
m m e m
- Sam @ Sem @
' '
Measure Mark on circle of axes, +2 units Draw two Connect center of circle
magnitude at 60° (lead IT) and 1 unit at 30" perpendiculars with intersection of two
of QRS. (negative direction on aVR). perpendiculars.
Estimate axis of yellow
B INSRECTION METHOD - arrow (about 95°).
' (240°) —90°  (300°)
mb
HH (210%)
i i 180°
Lead aVL
S R
Identify lead where Identify axis perpendicular to isoelectric lead. In
QRS is isoelectric, in this example, lead II (+60° or =120°) is
this example, aVL. perpendicular to aVL. If QRS on lead Il is positive,

axis is +60°. If negative, axis is =120". Because lead

| 1 shows a positive deflection, +60° must be correct.

(3307)
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Bospacr

3yGu
H HHTEpPBaAW g
HoBopo K ACHHBI K o 2 aer Jlomkoannui koAb
3yoeu P /3 3ybua R 1/6 3yb6ua R 1/10- 1/8 ay6ua R 1/10-1/8 sybua R
Hurepsaa PQ.c 0,09-0,12 0,11 0,15 011 0,16 0,12 0,17
3yben Q 1/3-1/2 sy6ua K 1/3--1/2 3y6ua R  Henocrostunui He Goavwe | /4 3y6ua k
Komnaeke QRS ¢ 0,04-0,05 0,04 0,05 0,05 0,06 0,06--0,08

3yben T Menee 1 /4 3y6bua R Menee 1 /4 ay6ua R 1/4 3y6ua R 1/4--1/3 ay6ua R



