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25mm = 1000ms = 1 second

Speed: 25 mm/sec Chest/Limb: 10 mm/mV



[Tapak >XKbUIJaMIbIFbI:
25mm/sec:

Imm (xiwi kremka) =
0.04 sec (40ms)

Smm (ynken kiemka) =
0.2 sec (200ms)

10mm

=1mV
Ilapak O
KB TAMBIJIbIFbI; 3
50mm/sec .
Imm (xiwi knemxa) = S

0.02 sec (20ms)
Smm (yaxeH kiemka)
= 0.1 sec (100ms)
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25mm = 1000ms = 1 second

Speed: 25 mm/sec Chest/Limb: 10 mm/mV
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Myyok EaxmaHa

CuHOaTpuaibHbIii
ysen

Myyok BeHnkebaxa

My4yok Topens

KoHTtakT BosnokHa lMypkuHbe u Muopubpunnbi pabouero
MUoKapaa
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® P ticmeci OKI' eH O1p1HII OH MOH/I1 TICIIE OOJIBIN CaHAJIAbI, OJ
KYPEKIISIEPAlH ACHOISIPU3ALUICHIH OUIAIpE/Il )KOHE YaKbIThI <
0.12 ms (<120ms He 3 KiIII1 KJIETKa)

My4ok BaxmaHa

ATPNOBEHTPUKYISPHBIN
ysen

M right atrium

B left atrium
\

AMILIUTYZA:
< 2.5 mm (0.25mV) asiK — KOJI TipKeMe IepiHze
< 1.5 mm (0.15mV) Keyze TipkeMesiepiHe OXK
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Cardiology Teaching Package
A Beginners Guide to Normal Heart Function, Sinus Rhythm & Common Cardiac Arrhythmias

The Q Wave

The picture below shows a small negative wave immediately before the large QRS complex. This is known as a Q wave and represents depolarisation in the septum.

Whilst the electrical stimulus passes through the bundle of His, and before it separates down the two bundle branches, it starts to depolarise the septum from left to
right. This is only a small amount of conduction (hence the Q wave is less than 2 small squares), and it travels in the opposite direction to the main conduction (right to
left) so the Q wave points in the opposite direction to the large QRS complex.

T AynapMachl: Ha PUCYHKE HUXKE MTOKa3aHa
- HeOoJbIIasg OTpUIIATEIbHAS BOJTHA
QWave HEMOCPEJICTBEHHO Tepe O0JIbIITHUM
, koMruiekcoM QRS. D10 uzBecTHO Kak BojHA Q
U TIPEJICTABISET ICHOJISIPU3AIUIO B
neperopojike.B To Bpemsi Kak 3JE€KTPUUYECKUM
CTUMYJ IIPOXOJIUT YEPE3 €ro MyYOK, U MPEXKJIC
YeM OH OTJEJSECT BHU3 JIBE BETBU ITy4yKa, OH
HAYMHAET JCTOJISIPU30BaTh MIEPETOPOJIKY CIICBa
Avch of aorta HaIpaBo. ITO JUIIb HEOOJIBIIIOE KOJIUYECTBO
MPOBOAUMOCTH (CiieaoBaTeIbHO, (Q-BOJIHA
MEHBIIIE 2 MaJIbIX KBaJpaToB), U OHA JBUKETCS
B IMPOTHUBOIMOJIOKHOM HAMpPaBIECHUU K OCHOBHOM
tunde Gunde ot o) TIPOBOJIMMOCTH (CITPaBa HAJIEBO), TTO3TOMY Q-
Leftvontril BOJIHA YKA3bIBAECT B MPOTHUBOIOJIOKHOM

Right and left bundle

branchos HarpasJieHUU K OonbioMy koMmiiekcy QRS.

Purkinje fibers

Frontal plane
through heart

= - Bachman's bundle
Sinoatrial
(SA) node
Anterior internodal
Atrioventricular
(AV) node

Middle internodal

Posterior internodal

Left atrium

Right atrium

Right ventricle

Anterior view of frontal section Pinit
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KimkeHTaii Ticuresepi koOiHe KaJIBIIITHI

Q Ticwrecinin 11 >)xoHe aVR Tipkemenepinze >2 mm
OO0JTYbI KQJIBITITHI OOJTBITI CAaHAIAIbI
Vi, V2, V3 tipkmenepinge QQ TiciieciHig KepiHOeyi
KQJIBITITHI



Frontal plane

through heart Arch of aorta
,_:’:-'-_:—:1\‘ = = Bachman's bundle

Sinoatrial
(SA) node Left atrium
Anterior internodal
Atrioventricular
(AV) node Atrioventricular (AV)
Middle internodal bundle (bundle of His)
Posterior internodal
Right atrium Left ventricle
Right ventricle Right and left bundle

branches

Purkinje fibers

Anterior view of frontal section Pinit



Alroventricular node

Superior
vena cava :
Bundle of His

Right

atrium

Right
bundle

branch Left
_ ventricle
Right
ventricle
vena cava
Interventricular Left bundle branch
A septum
Atrlal excltation Ventricular excltation Ventricular relaxation
1 1 1
| | | |
Begins Complete Begins Complete

Atrial
relaxation

Time Time Time Time Time
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Depolarization Depolarization of
of right atrium left atrium

The P-wave is always positive in lead Il if the rhythm is sinus The P-wave in lead V1 may be biphasic, due to
rhythm. The P-wave may, however, display two humps, as the negative deflection caused by depolarization
shown here. This is due to the fact that the atria are not of the left atrium (the electrical vector is directed
depolarized (activated) simultaneously. away from V1).

Abnormal P-waves

P-mitrale P mitrale is a consequence of left atrial enlargement (often caused by mitral stenosis).
Enlargement of the left atrium amplifies its contribution to the contour of the P wave.

| V1

Enhanced second hump in lead II. Enhanced negative
deflection in V1.

P-pulmonale P pulmonale is a consequence of right atrial enlargement. This is often a consequence of
pulmonary valve stenosis or increased resistance in the pulmonary circulation.
Enlargement of the right atrium causes an increased P wave amplitude in both leads.

|| Vi

Increased P wave amplitude. Increased P wave amplitude.
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Left Ventricular Hypertrophy Overview

e The left ventricle hypertrophies in response to pressure overload secondary to conditions such as
aortic stenosis and hypertension.

his results in increased R wave amplitude in the left-sided ECG leads (I, aVL and V4-6) and increased

wave depth in the right-sided leads (lll, aVR, V1-3).

DTO NPUBOJUT K YBEJIWUYCHUIO aMIUIUTYIbI BOJIHBEI R B meBocTtoponHux OKI -
BbIBOJIaxX (I, aVL u V4-6) u yBenuueHuto riyOrHBI BOJIHBI S B IPaBOCTOPOHHUX
BbiBOJIax (III, aVR, V1-3).
Limb Leads
R wave in lead I + S wave in lead III > 25 mm
R wave in aVL > 11 mm
R wave in aVF > 20 mm
S wave in aVR > 14 mm
Precordial Leads
R wave in V4, V5 or V6 > 26 mm
R wave in V5 or V6 plus S wave in V1 > 35
mm
Largest R wave plus largest S wave in
precordial leads > 45 mm

OTBeIeHUAX OT KOHEYHOCTEM:

R 3y6en B otBen I + S 3yoen B orBex. 111 > 25 mMm
3yoenr R B aVL > 11 mm

3yoenr R B aVF > 20mm

3yoenr S B aVR > 14 mm

['pynabix OTBEACHUSIX:

3yoenr R B V4, V5 i V6 > 26 mm

3yoenr R B V5 mim V6 mmtoc BonHa S B VI >
35mm

Camas 6omnbias 3yoen R miroc camast 0osbiinas
3yoeln S B rpyz. oTBed. > 45mm



Lead aVF Quadrant

Normal Axis
POSITIVE POSITIVE = ; -
! (0 to +90°) [T IR
K | “Possiblerap SRR’ [T I
POSITIVE NEGATIVE 180 o (0 to -90°) POSITIVE EQUIPHASIC NEGATIVE
L [R>S [R = S] [R <S]
NEGATIVE POSITIVE gy - (+90§:(\)D180°)
NEGATIVE NEGATIVE m. 0 '(5_";5?:291232)5
% aVF Normal Axis
] (0 to +90°)
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OKI Tangay

1. Cunyctel/emMec ----- P ticect;
2. blprakThl/bIpFaKThl EMEC ----- R — R apansikTapsl;
3. KCXK ----- 25 mm/c 300/R—R apanbirbIHAAFBI KJIETKA CaHbI

50 mm/c 300/R—R apanbirbIiHgarbl KJIE€TKA CaHBI;
4. BonpTax;

5. K90.
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supplies myocardium
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Kenen

Kenenney

THIpTEIKTaHY

RST Gipixxen

AsKpIpaTy Oenrici:
RST Ticmenepinin
Oipirio keTyi. Apka
cekinai OOIyHl
IeHMiH))

Axripaty Oemrici: R
TICIIECIHIH Maiga
oomysl, ST
TICIIEIEPIHIH 11 JIE
Oipiryi JkoHE KHi Tepic
T TicmeciHiH naiiga
601yb1. MEICEIK OYKipi
HE apKachl JIen
JKaTaJbl.

AskpIpaty Oenrici:
MaTOJIOTHAIBIK Q
TicmeciHiH (erep ae
IMHEI OacTaH
KEIIIPreHHEH
Oipmama yakbIT
KETKeH 0oica,
IaTOJIOTHAIBIK Q
0oIMayEl J1a
MYMKiH) JK9HE e
tepic T TicmeciHig
natiga 6oaysl. Tepic
T Ticmeci xke0iHe
©MIpPiHiH COHBIHA
IEeHiH CaKTalyhl
MYMKIH.




OpHaJiacysbl

Tabnuua 7. 1

Tonuuyeckas AMArHOCTUKA MHGAPKTA MUOKAPAA

Jlokanuaauus udapkra
MuoKapaa

Ortsenenuns KT, B KOTOPLIX pernCTpUpyOTCA

NPAMBIE NPUIHOKK

PEeuANPOKHbBIE MPU3HAKH

Mepearuit u nepepre-
neperopoaoyHbIv

MepenHebazanbHsint

Mepennuin
PACNPOCTRPAHEHHbI

Boxosow
Bokosoin 6azanbHbii

3aarenradparmancHbli
(HuKHmiA)

UupkynspHbii
BEpPXyLeYHbIn

3apHeba3anbHbIN
Mpasora xenyno4ko

V-V AL

aVL, (1), V-V?
LI avL V-V, A,

I 11, VL, V-V, 1

avL, V-v?

It, I, aVF, D

I, W, QVF, V,~V,, D, A, 1

Vo=VLD
stvaz

Ill, aVF, D

ill, aVF, V,-V,
I, oVF, D

V,, [V, GVR)
I, (V,~V,)
1, aVL, V,=V, A

aVR, V-V, Vi,

V=V, Vi A
VY,

aVF
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Kybekurenik Kappiaians
Atrial Extrasystole Ventricular Extrasystole
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N | 4 1 1 ¥ i ZeE : A
] | | ! 1 P i i k‘

r I B S ‘
Early P Abnormal QRS Extrasystole Pause
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Atrial Flutter
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Atrial Flutter Overview

Atrial flutter is a type of supraventricular tachycardia caused by a re-entry circuit within the right

atrium. The length of the re-entry circuit corresponds to the size o g € right atrium, resulting in RECENT POSTS

ERETIIElleelslEatrial rate of around 300 bpm (range 200-400).
Funtabulously Frivolous

e Ventricular rate is determined by the AV conduction ratio ("degree of AV block”). The commonest AV \Q/E_‘_EA\ Friday Five 269
ratio is 2:1, resulting in a ventricular rate of ~150 bpm. \'/

* Higher-degree AV blocks can occur — usually due to medications or underlying heart disease —
resulting in lower rates of ventricular conduction, e.g. 3:1 or 4:1 block.

o Atrial flutter with 1:1 conduction can occur due to sympathetic stimulation or in the presence of an Benjasin SACKS Benjamin Sacks
accessory pathway — especially if AV-nodal blocking agents are administered to a patient with WPW.

o Atrial flutter with 1:1 conduction is associated with severe haemodynamic instability and progression
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In this rhythm, the atrial rate differs from the ventricular rate.
Atrial Rate
Method 1: Divide 1500 by 4: 375 bpm.

Method 2: Use a heart rate table to find the rate that matches 4 boxes (the interval between flutter waves):
375 bpm.

Method 3: Since flutter waves are occurring every 4 small boxes, the result is greater than 300 bpm.

Method 4: Count the number of Flutter waves in 6 seconds and multiply by 10 (37 x 10 = 370). Result is =
370 bpm. Note: Calculation of the atrial rate does not assist in rhythm interpretation.

Reset

Examine the P waves

Measure the PR interval
Measure the QRS complex
Measure the QT interval
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‘ FEH EH A : FREREARAuNRENNEE X{CJIYI[Q‘IKI/I BHCB&HHO HBIT&IOTCH C)K&TBCH CO
PR R R T KOO O T R (0 500 VAApOB B MEHYTY.DTa 6BICTpaH
N CKaAYKaMU JJICKTPHUYCCKAs ACATCIIBHOCTD
NpeaAcTaBJIACT KCIYAO0OUYKH HGCHOCO6HBIM
3dKIIFOYHUTH KOHTPAKT B CHHXPOHU3UPOBAHHOM
O6p213€, npuBOAALI K B HGMCHHGHHOﬁ morepe
CepaACHHOI'O Bblxona.Cepz[ue 6OJ'IBIJ_IG HC ABJISICTCA
3 (PEKTUBHBIM HACOCOM U CBOJUTCS K JIPOKAIIEMY
Clinical Significance of Ventricular Fibrillation (VF) oecropsiaky.Jlo Tex mop, moka He OyaeT ObICTPO
HaJIa?KCHO COBPCMCHHOC )KHBHCO6€CHC‘IGHI/IG, ITOT
PUTM HCU3MCHHO q)aTaJ'ICH.yBCJII/I‘-IHBaCMaH
* This rapid and irregular electrical activity renders the ventricles unable to contract in a synchronised BCHTPUKYJIIpHA (bH6pHHHHHHH IpUBOIUT K B
manner, resulting in immediate loss of cardiac output YMCHbIIAA aMILIUTYAC (I)OprI BOJIHBI, OT
¢ The heart is no longer an effective pump and is reduced to a quivering mess. HavYaJIbLHOTO Tp}’601"0 B(I) K TO‘IHOMY B(I) B
* Unless advanced life support is rapidly instituted, this rhythm is invariably fatal.
» Prolonged ventricular fibrillation results in decreasing waveform amplitude, from initial coarse VF to KOHCYHOM CHETE BBIpO)KI[aTBCH B aCHCTOJIMIO
fine VF and ultimately degenerating into asystole due to progressive depletion of myocardial energy JOJIDKHYIO K ITPOrp€CCUBHOMY pacxoay
stores. MHOKapIHaJIbHBIX DHEPTETUYECKUX 3aI1aCOB.

{ |

Ventricular fibrillation (VF) is the the most important shockable cardiac arrest rhythm

* The ventricles suddenly attempt to contract at rates of up to 500 bpm.
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e Continuous Sine Wave

» No identifiable P waves, QRS complexes, or T waves HHGHTH(bHHpreMBIX P'BOHHa

% Retehisully 200 hedtsrmin KoMILIEKCOB QRS mim T-BonH.

Tapud oo6prano > 200 ynaposB /
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How to Recognise Ventricular Flutter
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First Degree SA block

TN o, oy | 3 Sy kNP LL e i P i~ o~ r - / - rON N : fon S Frit 2
= Delay pbetween impulse generation and transmission to the atrium.

-

» This abnormality is not detectable on the surface ECG.

3azeprKKa MEXy TTOKOJICHUEM UMIa YJIbC U Ilepe1aden K

npeacepanto.JTa aHOMaus He O0OHAPYKUBAETCSI HA TOBEPXHOCTU
OKT.
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> 200ms (five small squares)
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The PR interval 1s longest immedlately NnTepBan PR-3T0 anuHHLIA

before the dropped beat HEITOCPEACTBEHHO MEPET
The PR interval 1s shortest immediately pgagmmx 6GursluTepBan PR

after the dropped beat CaMbIil KOPOTKUH Cpa3y IHOCIIE
The P-P interval remains relatively OTOPOILEHHOTO yaapa

constant
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The first wave is negative

The first (and only) The first wave is large Initially a small positive
: ¢ and small (qg), followed b
wave is positive and  : and positive (R), followed wave (r), followed by a large pos(iqti)ve wa\‘::e (R) ¥
thus an R wave. by a small negative wave a large negative wave (S). and finally a small negative
e e
QR QS Qr rsR’

Initially a large negative A single negative wave A large negative wave (Q), The negative wave manages

(Q), then a large i is called a QS-complex. | followed by a small | to pass the baseline, and is

positive wave (R). - positive wave (r). i therefore qualified as an S
: H I :

Initially a small negatwe Notching on the The negative deflection !

wave (q), followed by upstroke of the ¢ does not manage to :

a large positive wave R wave. pass the baseline and ;

(R). ©  can therefore qualify

Examples of fragmented

asan s wave, i
i QRS-complexes.



@® https://www.nottingham.ac.uk/nursing/practice/reso
urces/cardiology/function/q wave.php

® https://www.ausmed.com/articles/ecg-lead-placemen
t/

@® https://ecgwaves.com/ecg-normal-p-wave-qrs-comple
x-st-segment-t-wave-j-point/

® https://emedicine.medscape.com/article/151066-overv
iew

@® https://learningcentral.health.unm.edu/learning/user
[onlineaccess/CE/bac online/atrial/flutter.html




