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Fig 1.4

Relationship between the squares on ECG paper and time. Here,
there is one QRS complex per second, so the heart rate is 60

beats/min
‘ 1 small square represents 1 large square represents
0.04 s (40 ms) 0.2 s (200 ms)

" Cey

R-R interval:
5 large squares represent 1 s
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beat/min g, b o5 058 R-R interval ( gz 25 ) 5
300 1
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100 3

75 4

60 5

50 6

Table 1.1
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Normal PR interval and QRS complex
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Fig. 1.8

Calibration of the ECG recording
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ol S0V A wsgd VF ST (ko Sl oS & 0y5 5 aiopd VL Sl 1
Fig. 1.9

| Fig.1.9 |

The ECG patterns recorded by the six ‘standard’ leads
!

3 a3 gl oS 5l Swedd S oW Bl &l 4 (VI-VE) wopd 13 Vs
Srabn 5yl 5 VA I V3 (ol o3 V251 VI 2 dos & 658 a8 i 55
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l
The relationship between the six V leads and the heart 1

.(Fig. 1.10)

Fig. ) (e (Sho sl G5e0 Yo U2 BCG 5 13 4y sisdd 3 isalil 3 0 2 s
(1,11

b ol o G ECG 3 (o (S a2y s )y w05 b 2 S 5LS i
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iy sl lasy o a3 P oz oS Juigy 5l WS 3 s W i p ) Jaay;
‘&gﬁé’y}iébiojg}bﬂavﬁiaDQJ@M.MIIS};‘D};};‘%‘%;L@
dogysasd WJomdd By 20 dego o Iy 5 2ls (thythm strip) &
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(Fig. 1.11)

The ECG patterns recorded by the chest leads

4 QRS complex »
V> V> ECG Slead » &y Js 2 o) Loyl & 8 SO o‘gla..“f::,;_,.ouﬂjl
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&; »sid Limb 4, QRS complex
&5 L4 lead » %,35 Depolarization » a8 & (s Il Lx,..UI: oisle ECG 5
St Sued S Sl S eS Wl Ly aie b il s g
.&S,Sasfwl}sgxya;“wau;,;‘ngg&ugjgu;luulead
QRS 3 & (gpns %;y“”) S 4 453 0,5 U5 05 4 Depolarization
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S 35 4555 55l 43 QRS complex e 45 . (Fig. 1.12) g,;,c:’-%;yhck.a
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Y TICECE RS %;f

Fig.1.12

Depolarization and the shape of the QRS complex ‘

R R
R
Depolarization (a) moving towards the lead,
causing a predominantly upward QRS complex;
‘ S (b) moVing away from the lead, causing a
S S

predominantly downward QRS complex; and (c) at
right angles to the lead, generating equal R and S
(@) (b) (c) waves
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[ Fig. 1.13

‘ The cardiac axis
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| Fig.1.14 | W—

The normal axis
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e gyl (Sl oo 550 3) < -(Fig. 1.15) gpn 5
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Fig. 1.15

Fig i1 B —

Right axis deviation |

* |
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%; Als’ 4 s 5 ((Fige 1.17) 408 J2S 5203 & oo 05 3 ey o
%,?,u%,?ﬁp%uw%ﬁgzgwuﬂu,gl.&sgudwwﬁ&
3 b W WLl s + 80 & W) VE ¢ 2 50 W 1T o
oS e
c S Jruwdl 453 25— N0 5l = ¥ W s a5 4y wisdd VR I VL
SJ%;{MIIA-;%SJ?%A-{-d’%;{@A%ﬁJ-’+*’J'*‘”’JJWJ*JUQJ-’
3 DR P UL N} [PV RVUSYPS A RITR IR PEE S PU S
Les gl s Sl ad gasd 2= ¥ d il s i b4 b s
s 3 & gy oS ol (4,555 Fig 1.17 5l Fig. 1.16) g:.{.’aﬁdb S 508
L3 3szse 2L Sl U Iy S
Fig. 1.16

| Fig.1.16 |

Left axis deviation ‘
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Fig. 1.17
The cardiac axis and lead angles ‘
~90° :
Left axis
deviation
VR VL
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-180° , 0° 1 ‘
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Right axis
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+120° +60°
11 +90° 11
VF

Limit of the normal i
cardiac axis ‘
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Fig. 1.18

Shape of the QRS complex: first stage

=

V6}|V5}| «ﬁd:xéﬁ;y}ﬁbivél'ﬂv:; ¢45'w£.;wbj,\31v2j|v13
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| Shape of the QRS complex: second stage




Made Easy ECG B Bpoys

| Figi.20 B : —

Shape of the QRS complex: third stage

a5 alag, & g s & Crz 33 V1 J QRS complex %,fy‘;,\:l 4 [
Koy 55 &) 5y o0 455 Wliny & Sps0p 2 Wz S0 VO S s S e
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Fig. 1.21

The ECG patterns recorded by the chest leads
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- S I S Fig. 1.22 4,

A good record of a normal ECG

Note

® The upper three traces show the six limb leads (I, I, lll, VR, VL, VF) and then the
six chest leads

# The bottom trace is a 'thythm strip’, recorded from lead Il (i.e. no lead changes)

® The trace is clear, with P waves, QRS complexes and T waves visible in all leads

FRPCSES (&SJE*‘ 05 3 L) wsdd i ggeluil s PRGN Fol :lid..;g:sa 5
a5 asd gioys sl s s Jiuﬁdgp;—; Sl bl ag Ay 4y el SO 523
53 Tab. 1.2 5 gomms olb 05 IS & gm0 3 )lsb i b ab o5 15,
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o o 05 sl 58 a5 e earth s 5 i iy b 4 7 0] e
(555 & it e

23 I RA S Sos Mo s &l 3o I LA S Sos Mo oS Ay 0 doge LaSly

SvE J-\-;fg,;h Al o a0 w5y ol J g 45_93%;1:@4‘1) 4
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Fig. 1.23
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e — —

The positions of the chest leads. Note the fourth and fifth rib spaces

S Midclavicular line

Anterior axillary line

Midaxillary line
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By %;f\“wji 3 gxs-\ﬁb. ECG & .05 45,0 4] RN el #3035 5l %;g\“wx 3
Jspe S JSa Fig. 1.25 il Sl S sl ol s fs 5 ssasasdl
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s sl cream & OlS a3 4 5,0 Saus s s ool Jh b (Saasy
$ao5 ol b dhs 4y IS5 ) (o Sy RL 508 3l (SSsssh e
LAl S @ S asd Lo, sl b Il

Fig. 1.25

| The effect of poor electrode contact ]
| Note ‘
® Bizarre ECG patterns
@ In the rhythm strip (lead II), the patterns vary ‘

4 sl g s B (S Pl el o &y 002 Islpu G ds 8 S 2
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Fig. 1.26

o

The effect of electrical interference

Note
@ Regular sharp high-frequency spikes, giving the appearance of a thick baseline

Gogds Jo Vs sl Ll b &Sl s a4 il SOsd ECG s
JoY S a3 faly 5 Joy S o3l 4y 2o Sle V3 2 4 BCG > Jusew o510l
) Ju i S5 2 BCG 5 G e s JUSw 53 5 5505 4555 050050 4y 5l 508
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U Calibration Setting b SJlww J,S o5l 5 s’ & koY 05 s Sz Py
(Fig. 1.27) g8 2255 0 Lol ss) i 4 G ECG > olo 5 o5
255 sl o Hypertrophy U Jipsd d ody oo 3 aisilin o & Glas
2, A.;%;i:.w_,;? > asd o,y 4 o O ?JI_,.;: &) Pericardial Effusion » 4 ,ilae
55 S wosl8) o allie (58 oY S 5 5 S

Fig. 1.27

The effect of over-calibration

Note

® The calibration signal (1 mV) at the left-hand end of each line causes a
deflection of 2 cm

@ All the complexes are large compared with an ECG recorded with the correct
calibration (e.g. Fig. 1.22, in which 1 mV causes a deflection of 1 cm)

$ <! over-calibration »

JORIN Y

3 JL;i;u calibration » ojl..\;la..;.;‘bgu \ o %;fdtgé-;gjjﬁﬁi VoS @
cgS SV sS4 Rl %QIMJS 051051 gj,ug:su Y
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&, calibration ww 3 <z g5 iy s ECG g‘" d,“u Cailie ) s @
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Figs. 1.29) 55 wlj 2453 50 mm/sec 5 2 I3 b (cdup g8 dsé o o

& sl gs %;}Jj.sl}.‘.a L”;“,LJJI s & oSy ki 4y Jlos5 . (and 1.30

ol 4B P s b SIS 4S5 sy sy s e b ECG 5 sy (5)3)
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Fig. 128

| The effect of under-calibration

Note
® The calibration signal (1 mV) causes a deflection of 0.5 cm
@ All the complexes are small

& ¢! under-calibration »

JORIN N
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sul g s wle 0.5 5 calibration signal olul 4 ¢Jds %gl.o \ s o
c S JoY sy sS
s S skl @

Normal ECG recorded with a paper speed of 50 mm/s

Note

® A paper speed of 50 mm/s is faster than normal

® Long interval between QRS complexes gives the impression of a slow heart rate
@ Widened QRS complexes

@ Apparently very long QT interval

ECG g5t e oy 5 o ) 4y Jls 5550 mm/sec »
cwlsl

3wl asd Jbo, 5 d JIs;0 50 mm/sec i8S sECG s @



— . ] 8 drs
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alols L I sl 35l QTS5 ay @
Fig. 1.30

A normal ECG recorded with a paper speed of 12.5 mm/s

Note

o A paper speed of 12.5 mm/s is slower than normal

@ QRS complexes are close together, giving the impression of a rapid heart rate
@ P waves, QRS complexes and T waves are all narrow and ‘spiky”

ECG 52 cud by s o ,m )4 Jloss 12,5 mm/sec s

HORN Y

@ Jasd Jby i JIy5512.5 mm/sec elS s ECG s @

@b Juss ssSp o gy gip o bl nalie QRS @
855 45

@Al S A A Tl QRS s (2P @
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An ECG from a subject who is not relaxed

Note

@ Same patient as in Fig. 1.22

@ The baseline is no longer clear, and is replaced by a series of sharp irregular
spikes — particularly marked in the limb leads

ECG §5,6 aal,lb oy 5
cwlsl
’UJUAJM L;Fig. 1.22 o °
41,"41%;\1;, &S A ASE%JJ:QJ_,.L?&A.;]Z)?J.SGHHC L oas S o °
3 a8 g S gdh gl Sl b ssee sl Sl 55 S
(S o 4y sl Y sl
Fig. 1.32
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The effect of shivering

Note

@ The spikes are more exaggerated than when a patient is not relaxed

® The sharp spikes are also more synchronized, because the skeletal muscle
groups are contracting together

@ The effects of skeletal muscle contraction almost obliterate those of cardiac
muscle contraction in leads |, Il and Il
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Variant of a normal ECG

Note

@ Sinus rhythm, rate 75/min

= Normal PR interval (200 ms)

# Normal QRS complex duration (120 ms)

@ Right axis deviation (prominent S wave in lead I)
@ Normal QRS complexes

© Normal ST segments and T waves

Interpretation
@ Normal ECG - apart from right axis deviation, which could be normal in a tall,
thin person

ap e ECG Jboy 6 g5 2
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SS9 a0 53595 3w Vsl s bl carditis, digoxin toxicity
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Second degree heart block (Mobitz type 2)

Note
e PR interval of the conducted beats is
constant
! FE e One P wave is not followed by a QRS
iR e complex
Fig. 2.4
Second degree heart block (Wenckebach type)
260 ms 280ms 320ms P 260ms 280ms 320ms P
e RN ey B e e S e e | J/ Note
fo i = i 1 ® Progressive lengthening of PR
interval

@ One non-conducted P wave

e Next conducted beat has a shorter
PR interval than the preceding
conducted beat
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Fig. 2.5
s 5 S — .

Second degree heart block (2:1 type)

Note

e Two P waves per QRS complex

e Normal, and constant, PR interval in
the conducted beats

Second degree heart block (2:1 type)

p
b d

NI G50V S

@ P wave in the T wave can be
identified because of its regularity
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r‘ Third degree heart biock ’

| Note |

@ P wave rate 90/min

® QRS complex rate 36/min

@ No relationship between P waves and |
QRS complexes

@ Abnormally shaped QRS complexes, (
because of abnormal spread of ‘
depolarization from a ventricular
focus I

heart block a>,s axs)s
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Complete heart block

Note

® Sinus rhythm, but no P waves are conducted

@ Right axis deviation

@ Broad QRS complexes (duration 160 ms)

@ Right bundle branch block pattern

@ The cause of the block could not be determined, though in most patients it
results from fibrosis of the bundle of His

ol geda 8y5 3 | heart block i

cwlsl
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Fig. 2.9

Conduction in right bundle branch block: first stage




Fig. 2.10

Conduction in right bundle branch block: second stage

PR

Fig. 2.11
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Conduction in left bundle branch block: first stage
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| Fig.2.13 g

Conduction in left bundle branch block: second stage

Fig. 2.14
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Conduction in left bundle branch block: third stage
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Sinus rhythm with right bundle branch block

Note

@ Sinus rhythm, rate 75/min

@ Normal PR interval

@ Normal cardiac axis

Wide QRS complexes (160 ms)

RSR! pattern in lead V, and deep, wide S waves in lead Vi
Normal ST segments and T waves

<& 0w block b ewwas o bundle branch o2 Sinus rhythm
ORI

ai3s\VO ,ui 55555 5 8,5 5 «Sinus rhythm °

JysldJu, s PRy @

s dlysings s
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Fig. 2.16



Sinus rhythm with left bundle branch block

Note

@ Sinus rhythm, rate 100/min

© Normal PR interval

@ Normal cardiac axis

@ Wide QRS complexes (160 ms)

® M pattern in the QRS complexes, best seen in leads |, VL, Vi, V¢
® Inverted T waves in leads |, II, VL

B 0 block b ewzar; o bundle branch .S s Sinus rhythm

ORI

aid\\ e vl 9SG s 0,5 5 Sinus rhythm °

JysldJu, s PRy @

e dlygoys @
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Fig. 2.18

J\;éjap:

| Effect of normal conduction on the cardiac axis

Normal axis

Effect of left anterior fascicular block on the cardiac axis

Left axis deviation
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Fig. 2.19
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Sinus rhythm with left axis deviation (otherwise normal)
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Fig. 2.20

Note

@°
L

@

Sinus rhythm, rate 80/min

Left axis deviation: QRS complex upright in lead |, but downward (dominant S
wave) in leads Il and Il

Normal QRS complexes, ST segments and T waves
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Fig. 2.21
e

‘ Lack of effect of right bundle branch block (RBBB) on the cardiac axis (

| |
| |
|

RBBB ==
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Effect of right bundle branch block (RBBB) and left anterior
’ hemiblock on the cardiac axis

’ Left axis deviation
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Fig. 2.23
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Loyl & Lx;;l.oJ; d;u; block L <wiu Wenckebach » 5] Mobitz type 2 ®
Y

L, SR ‘;;]LG.AJJ.}| Q%;Lg.o,x.l p @Lﬂ block L cwan ¥:V L ¥:N ¥\ @
(83 P e PP Sl s g S AT o 4 55 5 SB

block b cuidy dor)s dayys

iy & sf5,U ischaemic > |51 - g8 djvké- b bl S ds o @
S5S d;u; £,L fibrosis »

G 3 Lx;r.b?:x.;Palcemalrker Seesgsl b Jlgopd o @

block { cuidy bundle branch i »
S5 S S 4y sl S s o s Sl s @
Aol ey g S5 @

block b cwidy bundle branch .5 5

359 Syl 4y mes,l ischaemic sl aortic stenosis 5 @

Joe g B oS 5 530250 M%QW%;-@&JJU 5 éiﬁ)bﬁgﬁ“s i
canis Loyl s

:LBBB%;:L;;‘&g}d;,;S:J: &Mw:&wjg'@)bgﬁd °
%L @ a5 thrombolysis 1, ats sl ¢S5 %;U.\.;JKS\..; sliesl (3l s 0,5
s ol

Sl g 3 45 g4 S

(855 SO s a4y JleY s ake s 5l hypertrophy 5 ke (Ss @

ks Wl w5 as @
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block { cwoiy bundle branch o o Sl ypomo 5 5 )8 55

S5S %;’J-\-"JKS‘*% 55U 50dE s Samd SUssnnd s @

PEEANR Lx;;l.aJ; &5;"’&’ °

P %,Lw s complete heart block s 5 5,0 Sz S o

SS Jud Wl &5 Pacemaker

o Sk Bl gy 4 e

> «bundle of His <AV node s 5! Js SA node « Jos Jbo, s & ozl Jemy o1
s 5 bundle branch .5 » %; sba sl S S 5l o s bundle of His
St 4 Sk Y WSO S5U S

B W 5 e Sk s 588 4y 5l S Uil L sad 52

Sosl) o 5 JGsl 5 bundle of His 5/ AV node 4 (& glas™ .3
.(block § cuis ax)s day)s) S e L (block U cuxdn a3 dugss

bundle of His s s bundle of His <AV node 4, Jul Jow s gz sS4

Co32 S 4 S Il 55 %,;%;&G. oy 5 by %;{43(-’5' 05 &
-$s ¢l QRS complex sl axé block | ewsiy; bundle branch;%;

ECG s LBBB 5/ RBBB 5 4 by 3L & 5 S5k b 52 45 5
158 SIS Ve sl S o S

S 2l A Md)}-’w‘*’ﬁ'gb})g:s o spsonn -

(83 ax gt & (ubty S M VO 5l 4 ey i W VI —

Wl Wy e 0o > 5 s o8 ay 3s SIS ol sy <z & —

qepc
M;LBBB%;f,\.“JV6A.4%;34.lS‘:5JJ,;QA.4,3‘dyﬁkﬁ&ug}};l;éﬁdﬁ
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JoY Sl 5 s 3 a5 55 oS block ( SGI3  4lu3 s bundle branch (.5 s .7
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S o3
rthythm G Lo y; 5
s6 ok %’J:'-b 5,5
124 &padis Joy 5 e
74 ok 51 S 5,5 — Bradycardia
vy Extrasystoles U a5 s ?JL.'A
vy ok ;5 — Tachycardia
AY Fibrillation
4. 22,00 Wolff-Parkinson-White »
ay a5\ Tachycardia »
4y TR
4y

=4

S bl Wl >l ase
A aiar

3 F ool (g S S el Bln S g anp s plipl )i s s

-8 edlas Jb, 5 SA node

sinus 4y 0,5 (2 S Jw 5 & Jw S SA node 4 pdunl ey g AS
.&d'%ﬁéﬁxgjjﬁ%&iﬁﬁ|)ﬂ; ‘Jk:-,au.;.o; . rhythm

oS ooy s s ol Jams o QTL;-;- ¢&:52?5J}A}5w4.]4;uj)j rhythm »,; »

203 (g5 43 fal “arrhythmia’ oSS Jo sl Sl aa s 5

:ﬁg));kig.\ike,.}‘gﬁ&a;,lclﬁjldﬁ;rhythmn@;ﬁm

-85 Jo 0 QRS complex o 247 gl s "

oo Jloy s &g 5l (6585 alsl & jads Sl s aS 5 Wby 5 & s 3l s
Ay (S 0) S Gl U5 s e il s pads e d o
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gf:;..-g.}..or.anx,;:i-P 3 b ojlil adler &y 5 (g5 asilae QRS %;;3-0,6,3
.(&5;

13 dsp Y &y SO (il ki%;},@)y,sﬂbjuu.},,’c;rhythm:
gﬁpgﬁ‘g;jw;gz,»gmas:,z%ﬁdyx,ﬁqf%,gpa
g3 Al 0 s S
ﬂdQRScomplex,a;f%;\ulé;.o;,.s,ﬂu;QRS ol 53 5P
a0z as P ooy al

(d))d:,ab%,,abé.a \Y. .\g‘b.%;‘;-) S5l ssilas s QRS »

p S eSSl (ob Juzgs a3 o) aie J wb Arrhythmia
4 rhythm » s ECG %;%J MY S s A s, dud Sl

.03 8,58 a3 (strip) Sl 5

'.BJ%,BI.: 85

Pl s 5l (23 GYSS 0 il o 455 aiie ) WS FREA Y3
PP 7 s AS Gl s g S A0 0ys 0 2l el Slalis s
C$5S 0 5 i) gy 051l 43l 4 a5

M 7 Wz 88 S B ake ey st S PASL 4 (S
A 5 el s s &J; > &S5 b, 4 SA node d,SJ."..“A.a,.ch &J.a
> SA node > &b i slalli s glby s 5658 ) copm b i 505 Wl
(s gl v et dd Sy S

F 58Sk s 51, ek 5l slacl Vagus 5wl gxdlad 3,5 SA node »
LSt S s g 7 0 53U

o S PUS G aEdn S P A ey s sl e e S b sl Ll
.(Fig. 3.1) 3L asU 4, Sinus arrhythmia 5 5l .S Jad oy Jb, s
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Sinus arrhythmia

e Constant PR interval
® Progressive beat-to-beat change in
R-R interval

= : i | Note
‘ ’Ju i 1 | A h,, 38! ‘,, ® One P wave per QRS complex

Sinus arrhythmia
JORIN N
a0 Py w5 QRS complex 25 ™
JoplewGPRs ™
059 S5k e S sl PR sy 05 05 e 53 0S50 ) ™
‘30 PUBS AP o slas (‘sinus bradycardia’) sinus rhythm LI S°G 5,
5l 485 «g5 Jo 5w myxoedema | hypothermia aJ o o> o S,
S A o s ad e 055 (g 4 15
03 S RS 4 o slas (‘sinus tachycardia’) sinus rhythm o b
3 %,f 3o 3 Ay S J» o thyrotoxicosis L haemorrhage o Lx;,.,\.S ey
Lx;é-lj..“; s — anis it s SO 258 #5555 5 0,5 3 0, tachycardia | bradycardia
-8 %,sks’culk..al S Lx;é-l}.“,jl
& gedis Jlo g3 2
b Sy S Sls s50 S W 4 thythms Wpadis Jloyyi it 0)5
:(Fig. 3.2)
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J\;éﬁagjé

G

s 5 nodal’ & rhythm  Ji $9) o 0l 5l AV node s el 3l 5

-y thythm L ks %;L.a.c %,..32., > | (‘junctional cwlis e

Li%,;isl s edle S giL.; <z (g5 palys 33 Figure 3.2 & @ PUNYW

b il o rhythm G s Joy il 5 oS Jy (S 5k 5 S06 &y Skias ok

(b kg S Ak o 4 ks ok
Fig. 3.2

Points where cardiac rhythms can begin

SA node —— AV node

Atrial muscle Ventricular muscle

Division of abnormal rhythms into supraventricular and ventricular

|
Supraventricular

. Ventricular

Fig. 3.3
s Jo & 4 junctional rhythm I atrial rhythm (Sinus thythm

s sk supraventricular « . (Fig. 3.3) ¢ lsSas ‘supraventricular rhythms
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SO s aze s 4l Bundle of His 3 sy Jboy 5 & (o ol Joms 3 & sl S
<z asd Jb %;wIJ QRS complex o aks' dJ o . (Fig. 3.4) g3 Y &
S Jw dows 4 junctional region s G Jae 03l s (SA node s ordol Jos

.é}
Fig. 3.4

| Fig.34 3

Spread of the depolarization wave in supraventricular rhythms

Fig. 3.5
:Purkinje:%ﬁé@ujumg:%;%dé,@&&@gwj&#
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4 T g2 Jb, s & «» Repolarization I, a&s . 45 Il 55 0 ¢! complex

-éb“‘c"‘w‘)%ﬁxé%éT’g&M

SR TR

.S P w5l QRS 5 %,f Supraventricular rhythm «;, ®

-85 ¢l 458ae QRS » Lx;frhythm u‘ck-’ o "

S W gl el oy (Sl Jlo asn T A
& &5 o bundle branch block .S J Supraventricular rthythm

"y ol Qtld QRS complex ! %,:J:b &
Foels sisadis oy st s %;}.:')La& wb L Junctional region « slas il 4
g s by g0Y g das @
.olelss o) o5 — Bradycardias ™
c S & fowly &S5 4y $ P 5 S s o) 3 — Extrasystoles ™

.0,laslgs 5l ;5 — Tachycardias ™

pdlad a5 ol aeeS slede U L3l s aS e iy 4 — Fibrillation ™

5,15 & 5,5 — Bradycardia
Wlag) a1 5 gl sy ke o s s ol oy > B eV ogi 2t sor S
d bl g s a3 LU ey Ly ESTY < 4SS 0> 0,48 aS
& 545 block » (s L;lk.a.:.,l 5> L U 5 SA node 5 55 P & g0 5550
s> -\;’b.%;dk" Iy oy o 2oy s 4 X 853 3 (S @)
%;ﬂ)J Bn [ow s s> n Ay ol Sy s Sz oS “$3 Jlas b K580
a BP0 Lo s ol By et ay a5 Gl o S W 5 s
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ol Joms S5 683 4 0l I 5 splee des g S e 200y
P55 b, 55 0,5 3 ad3s\Y e 5 5l 03 SA node aS 5 b, 0 4 1 < 185 O
35 Al Sy S IS oS dy oyl Jine s SAnode (2 &5 (S5 et
Junctional ) dess 5 gla,l> 4 AV node 5  aae oy i sado S ULl 55
g aiid\O 5 458l e 0ylss (500 <z ‘%;slj o, ay Gl &x%; (region
2 sl gy Sz 85 L) SN A iRl e S S Tl
Glw 6..“.2_. RO block 3., ‘;;jiqjl 4, bundle of His » | %,:::IJ %;,ki
> U et gy (S5 ) L g ag B s ) s o)l s gpsas Jlas
(85505 8316l 53

Wiy $y3m5 o W5E 1 ol escape thythms' &5 y5pelss S ol 555 papsms
00U ke pinl o s S b aal gl g S W gl s aie
- $55 o &5 inhibition Jle, 5 &J 53 3 alews & SA node Jiud

5P gRB 3 %;\L (g3 4 £3,U (S escape rthythms 6..:.“;4.;,‘.2.. %;\})J}i:j
a5 55 052393 ay Sy - SopS & el Lx;fﬁjy PURNYTINUR T 0 RPN g:S-\-"Lg) 4
sinus M%ﬁwdﬁéﬁggéﬁfJg%}&fnbg%gvzw:
5l s, akwe 4 5 escape rhythm » 70 hes 03 8 Je o bradycardia

dJ)‘JJ}AﬁQD‘p d:ﬂbﬂ‘wdl.\.s“ ¢%;.5Z..'aj A;;b}.])):

(ATRIAL ESCAPE) &5 3l
}.3‘%;0.3‘3' A..:‘}I g?“lJ AJS\..;«)J))J) AQ‘JMMJQJJJ”“; > SA node » dJ“’""S
o3l s thythm S @)po g3 4 5 (I3l 0, Joms b Ll 85 5 Gl we

Atrial escape » . (Fig. 3.6) .8 J{.S- sl s 45 55 4, atrial escape b 5, 5£3

LB SIAS s A g S e S
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Fig. 3.6

e 5

Atrial escape

Note

& After one sinus beat the SA node fails
to depolarize

& After a delay, an abnormal P wave is
seen because excitation of the atrium
has begun somewhere away from the
SA node

® The abnormal P wave is followed by a
normal QRS complex, because
excitation has spread normally down
the His bundle

@ The remaining beats show a return to
sinus arrhythmia

Atria escape
JOMNY

%,,QA;L;}J,S |2l & ozl Joms 3 SA node aiwy,y 453 sinus beat o5 aJ

£

-

&Jwﬁbﬂi'3@45\5"gédgédujﬁxﬂxPJWJu%ﬁU =
.dﬁ&?gd&&g&g,g%SAnoded

%,;3-45\5-¢&5%5JJG41.:NJA.?;QRScompleXJuuso,.“;.u.g-é.luusx’cP; "
Jos Jboy s & o5 535! & bundle of His > wl s s wisdlad b Jlow (S0
S

.&5,5 %,9.\.3)\5\.; 33 S, 3 &5 sinus arrhythmia & #5G %;:ki n
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Fig. 3.7

| Nodal (junctional) escape

Note
\ki o @ Sinus rhythm, rate 100/min
i i + @ Junctional escape rhythm (following

;i i arrow), rate 75/min
—\[-\f——\vr—\'f-ﬂ‘f— @ No P waves in junctional beats
(indicates either no atrial contraction
or P wave lost in QRS complex)
@ Normal QRS complexes

Nodal (junctional) escape

JOMNY

aids \\r o i 56555 s ol Sinus thythm  ®

aE3\V0 Ll 555G ‘(%5.\.33} dm.c) Junctional escape thythm ®

slalis s il s 8 1 %;) SorS Jud w =P %;,J,ka\:gjunctional o "
A gsas J.\.:.a.'c.\.o %,9 P %;f QRS complex 4 bdll}m.a

wsikio Jo, s QRS s @

NODAL (JUNCTIONAL) ESCAPE
QL’:A.;;“,‘.:J_;_.‘AAS’_,SA.;JJ:;A:O&;:Q)_,@;:Wo,gngtgAVnodeaesjgd
> &Sy awls & @2 5 5 5l nodal escape » thythm el & WY & « 31,

- (Fig. 3.7) gL 4 & junctional escape
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VENTRICULAR ESCAPE | ;545 ks
>z (oS Jad Jlgw ass a5 5 J}uu 5 4 ventricular escape b &, &5 wb
g:sjgkié}ik]m'ﬂk-:w S foa 5 sl ol slodl s S EF 4 eidn e 30

(Fig. 3.8) & oI 8

b &5 433 block b cwin o aJ o,; » thythms | &5 ks Ventricular escape
45 i single g;.x.“;&g;}.“ad‘.?ad}.}&.} Sams slas 51, aes (o SlaS a5 el
-(Fig. 3.9) & omp

(o Slads S sl ) lee Aoy 4 Gl e sy ade > 4S5 a4y thythm g (Bs o5 5
($H S A ) Sele B s dip s e 2

sl (Fig.3.10) %,“;I , ‘accelerated idioventricular rhythm‘ & rhythm Jsy s
-3 J# o acute myocardial infarction = slasl ol o5 5 1]

02 oli g o tachycardia u‘ck-’ o = e b ook ECG s & FERPLY
& %rl-‘ 53 3l e accelerated idioventricular rhythm (& J 135 A i)

S RANS
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Fig. 3.8

Complete heart block

Note

« Regular P waves (normal atrial
depolarization)

= P wave rate 145/min

& QRS complexes highly abnormal
because of abnormal conduction
through ventricular muscle

@ QRS complex (ventricular escape)
rate 15/min

& No relationship between P waves and
QRS complexes

Ventricular escape

Note

e After three sinus beats, the SA node
fails to discharge

» No atrial or nodal escape occurs

® After a pause there is a single wide
and abnormal QRS complex
(arrowed), with an abnormal T wave

@ A ventricular focus controls the heart
for one beat, and sinus rhythm is
then restored

Cadody gl 05 3

qORN Y
(C,..;bxjiu};i,;JLAJ}J}SLQSH)w;wEMP: "
aid\\We Ll o3P =

,J,ilAAJQRS:Mﬂoj:zgdl@}sﬁéagpaij&@d "
cede b, g et ol
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ai3:\\0 Lz QRS complex (ventricular escape) » "

s Syl s fao 5 5yilas QRS 54l L3Py

Fig. 3.9

Ventricualr escape

JOMNY
b S Hr 4 Jlw B3 SA node w453 55 sinus (g, o "
: : - :
%;;'lJ
SS 43 el 4 escape b 4,545 atrial [ nodal z» "
‘-;MA&A-!‘) QRSCOl’npleXJujﬁﬁjltld¢d§xﬁujjjwa.$bxd =
S I BB e B st AT (658 s
sinus thythm L azws,s 5l g5,k 05 ojgomox;%}lxglﬂ& "
55 Jredda e
Fig. 3.10
| Fig.3.10
Accelerated idioventricular rhythm
T ; T Note
Gk = o After three sinus beats, the SA node
/ : fails to depolarize
/ \AA # An escape focus in the ventricle takes
\ -\( over, causing a regular rhythm of
i “ i ! 75/min with wide QRS complexes
i and abnormal T waves
Accelerated idioventricular rhythm
JOMNY
]

SVsS 0 (2 ol J iy SA n0de dxs s 453 555G Sinus gx5JM~J
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003 o nl Jemy 5 escape focus pay Glowe m o555 S ek & =
3> T s sl psilan p31 5 QRS 5 (gu) b aida\VO 5 5l Jsl s e
S LoV b eyt

NP SVTIPURTIC P PR AL SRR TS S B L

L J; & 5 1L - tachycardia

EXTRASYSTOLES | &) suueus %,éLaI

Lo 00833 0353 5l 3l sy (S a5d oy S b0 p 0y 3 (B glaS
- S22k asb 4, Extra systole QJM %;L.bligwdﬁ}.]kém%g¢é§j
o, sl 5 ol ey 5 asd B b, me o alS ‘ectopic’ 3 ey s
.Egjl CEPPLIP g als (premature contraction’ s S

L Junctional «sVWzme & ol 3 (ot ads s Lol 5 S ECG 4
IBIPRTRSINES PV %;"J}-"j 3 SyS Ayl %;}‘M 4y el 3 b senw Nodal
escape ﬂuk& %;',J,.’cj s ol %;\,MJW %gL.bl %;-wg; g%}lx w3
.éljw@ﬁm)ﬂbeat

4 . (Fig. 3.11) %,;.IJ & e %,9. Lx;lk.au;ﬁ.'c P %;}J,JM %,;L.bl %,;.“aSI &
<z S Jad & %’35' P %; ECG dsi s b Lx;junctional extrasystole
. (Fig. 3.11) %}IJ 45 fos dtuns) s Q%;\.,';AA;'-&QRS complex & Lodiuws
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Fig. 3.11
| Fio. 311 B : f
Atrial and junctional (nodal) extrasystoles Note ‘
= @ This record shows sinus rhythm with
junctional and atrial extrasystoles
A junctional extrasystole has no P
wave

An atrial extrasystole has an |
abnormally shaped P wave

i
£
‘[4
E

T_ 1\ i R e Sinus, junctional and atrial beats have

! T . identical QRS complexes — ‘

Sinus | Atrial conduction in and beyond the
Junctional bundle of His is normal

& o) sawens %;Lzl Junctional (Nodal) sl %,;.“,sl

JORIN N

5 B v 58] e L;L&I %,u“sl ol junctional dJ 45l 648 oS ass @
.03 5949, sinus rhythm

g N aspe P JJM %;L.'d junctional » ®

csh et b, Py szl&ul "

5l ags ) QRS complex yla NRPERICS %,u“sl sl Junctional (Sinus ™

PO Jsy Jb, 5 4y JUl 1,5 b azs 5 5l bundle of His &,
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Ventricular extrasystole

R on T phenomenon:

b s (e o JSE s & 45l sinus aky 5l ),

J\;éﬁagjé

Fig. 3.12

Note

e The upper trace shows five sinus
beats, then an early beat with a wide
QRS complex and an abnormal T
wave: this is a ventricular extrasystole
(arrowed)

e In the lower trace, the ventricular
extrasystoles occur (arrowed) at the
peak of the T waves of the preceding
sinus beats: this is the 'Ron T
phenomenon

JORIN N

wé"ébf‘%’ﬁ‘;gf’uﬂ:’ﬁ"‘JT33| QRS complex ¢l o oS5 50

.(d,&JJ,quAl.:@A.é%;.;‘..’c;) osd}wgblw@ﬁlz )
Jéﬂﬁ%ﬁa%ﬁibﬁ) Mﬂwgblﬁéjﬁlgxy% u

T R I :%,é-bw‘c;.ojfﬁdxé-;T;oﬂ}.l)ks"-fa,us,skf\;sinus:(d,&

203 duieo b gl s

%;L'clj awY QRS » %;f EF 4 ) s %;QL.'p| junctional | gg.SI > A slas
S 4 4 sinus thythm 5 2 g5 olis 0w sisilie sa0 o QRS 3 wsilie

.gé-lJué;.a
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5 (s wsilie Jbo, 2 QRS 5 25 3) s S| ke Jo p

Fig. ) o5 058 an » asilin 5050 o3 glaS 55 s ¢ln &S5 05l aSdy

.(3.12

(3 4 e 0053 Vsama B i85 ooy s e Sl iy

o S ot T oo 0l s 053 &5 Gpasd g gy oS b 2 gy

el sl (2 I ayanasys) g ahS o a8 e s B laS  E W

0 SUks

T S T N

bundle ) e, &5 sk, a5 dujyﬁiggmﬁww supraventricular

(88,555 S % s branch block

sy By SOkl s b Jk-é-ﬂjg%;?éﬂ er ECG » XY sl b

(8 S wsle o o iy A

Is 5 s 92 Ols3 sz 45 S5 &3 Sy Py QRS complex ) W
(83 J}?*;“ @L'A 3l s b

> Jspme Sl Junctional 5, ol T8 S Jad g 2 e P U 2
T S s e o F P o Y e b
P18 Lx;IL“.M S <z aSE gS JuJ o2 dtuy,s 433 QRS complex o
dJ“S Jﬁy;;J & g,yles stk

S0 QTAS’,SA.;%;{.\?! 3) g Ou}ibﬂ%;bﬂ s» & QRS complex W3
Sod el ol 3 sl Wy o 2 o) du > JlogsS s o 4 0lSS Jby 5 5
4 »S§ Ventricular (i O ol 5 45 Supraventricular § (g3

NUESL S R R
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%;,J,JKS\; Supraventricular & § A, & fw 3 4 oSG Jb, s s 3T U4
4 e S az e 4y S # P Ventricular o 5l ols & il Py s s
-

J.\.“Jc;.:‘-jCjﬂ&ggg}%;qubP;m)ﬂAé&JM%ngldkj 5
8,53 %,f 58] s %;L.bl s,lss Ventricular 5| Supraventricular 4 Wd,S
& foo w5 SSspl e | compensatory” S 53 ST S,k o
Jb, 55 SA node s 4S5 53353 & Jﬁ-*?“ %;L'A Supraventricular ‘%}IJ
sl 5SS4kl, 4 SA node » = ds J & (53595 Periodicity § 4,
.%}IJ Asé;.odlljmjﬂ%;,bbaéug%,}P;)I

g Sl s s) s %gL.'al Verntricular ,/ Supraventricular » 4, & %,:5. P

1$d Jss &5'\:’3}

S b o ad Cycle Loy Lx,3:3- P> ‘J}?‘*‘?“ %gL'al Supraventricular 5, ™
. (Fig 3.13)

Pl (gswsél 4 SA node WY L J g SLel Ventricular 5 ™

sk

3

(Fig 3.14) 80 Jlo s 5a JSSl as 4y 43



Made Easy ECG SIS dpeys

Fig 3.13

| Fig.3.13 o

Supraventricular extrasystole

No P wave
Expected P wave

Note
& Three sinus beats are followed by a
junctional extrasystole
® No P wave is seen at the expected
time, and the next P wave is late
]

Ventricular extrasystole

No P wave
Expected P wave

T

Note

® Three sinus beats are followed by a
ventricular extrasystole

@ No P wave is seen after this beat, but
the next P wave arrives on time

J geaw %;L.'a| Supraventricular
JOMNY
SS J, s & J,;....,.» %;L'a| junctional s & > & 5\S§ sinus 03 "
mw%;g,%;q,mjﬁpgﬂ ééngéébP;Jk@AéﬁJxlg .
A s
Fig 3.14

J g Sl Supravenricular
FOMIYY

éédj&%j%d}#ﬁgulLﬂk—!b}.&}d\.’)}iwslnusdji =
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i bad Sl P s oS I W ad e Poag,s and oSGl ®

%,;!)aﬁé.au;ﬁ
o5 55— Tachycardia
Syl @Lu olily 5l e AV node s L junctional Gl > %,;.“,sl
> ot d by Sou g sl SO w8 e L)l (SO i) 3l
e ol a %;\’M s sl o Sl e o)l Jaegdae s S arrhythmia
tachycardia %;"-415 2 S s S ol Jyasis s Lx;;:‘»P R I s 53
%;\“.;.315}.“, s ‘%;“,Ij L“,;JLS%;J “Paroxysmal“ 83 ‘%,&IJ N AP BUE
.&gjujlxsoﬂ%;\l.ggﬁ&%f;éadECGul 05 & g3 5l im0
:&,ilf SUPRAVENTRICULAR TACHYCARDIA
:(Gl,ow Ju,,;,,a&;wsl «) Lo,s SO il
oS A 855 NS 4y 2 433 SN0 A ol (S L)l S5 il e
.(Fig 3.15)

Fig. 3.15

| Atrial tachycardia

Note

2 After three sinus beats, atrial

\L tachycardia develops at a rate of
150/min

i b raEn & P waves can be seen superimposed
; Sinaka on the T waves of the preceding
g beats
e The QRS complexes have the same

shape as those of the sinus beats
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Lo, S5 =l
FOMIYY
o3lal 4 L.;'é,:é;/\m 3 bayl8 (S0 il ks axd il sinus g0 @
ébaﬁ@ﬁa#ﬂg}#TM,}P;%;yyk&;ﬁ}m)% "
é)ggoua%yy&gsinus:da}iuﬁQRS: "
&S Vsl = &yl S )5)3&-3 %,;i.'sl s ol asd %;a;“s;/v - oJ AV node
Locaay by — 5ol B e el 5P Gl s g
adews 49 QRS complex » Lx,3:3- L,..:5- P sl %}IJ 4 ke atrioventricular block
5 5,5 3 5l atrioventricular block | cuwiy wb.. %,;isl Joa Is SS i
Ly, L;\. 4 atrioventricular block 7 82 3 ¥ fon i oy 3 o?
355 s Slde s ol 658 0 5 0y Al 4S5 dew 4 AV node 05 By 5w
L85 S a3 5aS 0l sl sadl 5 S5
sl AV node 5 (g5 Jo 5w sinus rhythm o cudsy az)s aey)s 5l assd (g 0]

-85S 0 a5 033 JUl | g2, 5 &S5 s, 5 4y His bundle |
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Fig. 3.16

R

Atrial flutter

P & Note
J/ \L \L \L e P waves can be seen at a rate of

300/min, giving a sawtoothed
appearance |
© There are four P waves per QRS |
complex (arrowed) |
o Ventricular activation is perfectly |
regular at 75/min [
|

Atrial flutter

O

Aiy,qké;%ng;@SP;%g)@;/\”“ #&,J,JKS\;;»@;@AJS "
S
[ ]

ébﬁ‘cmw&JﬁP;ﬂdQRS complex sy 3
63 a3V 5l aie 4S50 i a4y JAS 0l by s @

Atrial flutter

Jl}aéu;,.;éP:jloti)‘u‘&%#:/Ya'AJJ?MS,J,JLS\;:O.”:N:%,?AS
-(Fig. 3.16) &I, & 4w atrial flutter > 5,8 by 5 « o451, 45 fe baseline
3Py b 5oy Jo o iy 2:1 A atrial flutter | Ly, S SO 03l o S

> (Fig. 3.17) 8 Loyl 5,3 5l o8 Ads 3 0, P sl Juis s 53 Sl
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5 Complex 5 b S50 s sy owrate doy dd S 155 5l Loy s [\Y0
ol 3 545 a5 fel, 5 atrial flutter > Joo 0w cusdiy 2:1 3 &5 Wl J5 a0 (B8
"’-‘SJSJJ

Shswlona SPy 286 S8 S W) e J L arrhythmia s »
o & S & 11 & atrial flutter « 5,50l g5é oo Fig. 3.18 4 .S Jud
sl o, %;f $sdd VE 5l VR & g 505 51, ads 5 (S Jud sl
S A

Fig. 3.17

| Atrial flutter with 2:1 block

\

Note

e Atrial flutter with an atrial rate of
250/min is present, and there is 2:1
block, giving a ventricular rate of
125/min

& The first of the two P waves
associated with each QRS complex
can be mistaken for the T wave of the
preceding beat, but P waves can be
identified by their regularity

® In this trace, T waves cannot be
clearly identified

Atrial flutter with 2:1 block
FOM Y
sl cwan 2:1 4l 30 0w 655G %,aﬁs;/va- o o3l 5 Atrial flutter ™
$55 Wi NYO i $lG s by
slas ‘%gjJ&»ﬂQRScomplexJaU%,g%ﬂh;}f}wa}p;P; =
J|@&>~@P;?‘wﬁcwdT>0&gé}bzw
b sl s 0

éﬂ}lmAJAS’}SAJL;)JA,;@}TzéJ\.éKSAizg u



Made Easy ECG

S5 Bpoy

{15tk B8 s O

18
.

T
S

e

Hi
i

Atrial flutter with 2:1 block

Note

© P waves at just over 300/min (most easily seen in leads Il and VR)

@ Regular QRS complexes, rate 160/min

@ Narrow QRS complexes of normal shape

@ Normal T waves (best seen in the V leads; in the limb leads it is difficult to
distinguish between T and P waves)

Atrial flutter with 2:1 block
HORM I

%;_’JJMVRJIII@:) oli)'a.;‘é\"ud%;a.ig:oxgxﬁa_,?;:P: u
(o5 I Sl o0 4

aiss/\y - %;J?M% wyilie Lo QRS s @

AJ_,M;SJ’UQRS:%;@AJDJ}J@: "

& gl s 5 ‘93;5 Jad g %;_,;},\."JV &) %;;3%;%.95 T, =
(53 08 JS s oo 5 s P I T 2 (S sl



Made Easy ECG DS Fpey

Junctional (nodal) tachycardia
P:%;“;L;,J ¢@ﬁbj}g)ﬁd}3ﬁdﬁ_ﬁw |45 ol uAVnodeagﬁd
Fig. )gadgu)@@u Q@Jgjgaqjgxgﬁ}i}ﬂ#QRS:%é
FIR ) oL.ck.;%,a- (g J 4 b, 5 a5 QRS complex Lx;oj,.o 8> & .(3.19
Syl s %b‘)} ) bundle of His » ,3 4 s Lax,l Supraventricular
oS Al A
4 junctional tachycardia » T ECG %;\:.j J o VY %; Figure 3.20 «
.ééng%éP:%;Mébg%;ojy

Fig. 3.19

Junctional (nodal) tachycardia

Junctional tachycardia:

Note ‘

Sinus rhythm: ® In the upper trace there are no P
waves, and the QRS complexes are
completely regular

@ The lower trace is from the same
patient, in sinus rhythm. The QRS
complexes have essentially the same
shape as those of the junctional
tachycardia




Junctional (nodal) tachycardia

HORM I

& #5ilis QRS 5 5 &squ.\:Ju%;;;P:éa%;.’\.‘cLSgs)xgECG: .
@5 oo 5l Jloy 5 aS 50 oty
g, S50 S A 4 %550)_,.4 4 sinus rhythm » 328" swy ECG »
junctional 3 a5y sreun 4 asilie QRS 5 L gsd Juwsl a3
&5) 4 ol 4 sles,U s tachycardia

Fig. 3.20

i

i e
i ﬂiﬁﬁﬂliﬂﬂﬁliﬁﬁﬁﬁ' EEEI

Junctional tachycardia

Note

@ No P waves

@ Regular QRS complexes, rate 200/min

@ Narrow QRS complexes of normal shape
= Normal T waves
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Junctional Tachycardia
FOMIYY
@35/*"%§J;~&‘Mﬂnpﬁu‘QRS; "
aisilis SUQRS > San b, iay ™

L;}':;L;LAJ}"’TJ "

Carotid sinus pressure

S g.\.;p 5 Supraventricular tachycardia ,, @L.« Carotid sinus pressure
Sy g &S5 e ase b pon I ol s sl ol 0 Sl
-(Fig. 3.21) s 3 &S5 4w 4 canb arrhythmia

35| SA node » < (gl reflex b o5 8 5 Lx,..UI; Carotid sinus pressure
3 by Sy -85S «9s,Y 45 (Vagal Stimulation) %;a,....‘..l Js1s AV node
AV node 4, 5 susS 5 frequency %;II, = s sl S SA node
c S JoY sl s w5 g.mw,?dw 5 sl s %;

il %; adoys sl jasis &y S arrhythmia » F b sy yy adb |
3 %; »\8 Supravenrticular arrhythmia e Carotid sinus pressure . ]
b s B s aie W S s o & )5 sl STy ek S s ke

g & sl g 58 ventricular arrhythmia
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Fig. 3.21
. : —
Atrial flutter with carotid sinus pressure (CSP) |
CSP
i/ . l - Note

@ |n this case, carotid sinus pressure
(applied during the period indicated
by the arrows) has increased the
block between atria and ventricles

EE and has made it obvious that the
iEiE i underlying rhythm is atrial flutter

Atrial Flutter with carotid sinus pressure (CSP)
JOM Y
Jsol LS & Jf A 853 3) carotid sinus pressure u,5 oo sy "
ey foe 5 gl ol Sloil s (g8 KB adaws & sl 3 5l 5d
atrial 5 rhythm G [ 5o <z (oS p a5 an ag Iy sl 65U

. &> flutter

VENTRICULAR TACHYCARDIAS

a) &l s d'ﬂxgﬁwﬁw@J%ﬁ R N Y R ]
s 55 i (5 oY il Sl S0 oy g3 s s 455w
. (Fig. 3.22) L”;“;Ij (Ventricular Tachycardia) Ly, L”;\s %;.32., 45 thythm
‘gxé%ﬁﬁgjﬁg%ﬁxé gx-’*"&@ﬁﬂﬁw-’w@-’g@ S
& ilie Jloy 5 Eln o> Il 50 sl ¢l QRS complex %;“,A..LSAJ &
-(Fig. 3.23) g8 Ju) S 5 VY s 4 BCG pyum b gbna s
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Fig. 3.22

| Ventricular tachycardia

Note

= After two sinus beats, the rate
increases to 200/min

® The QRS complexes become broad,
and the T waves are difficult to ‘
identify ‘

@ The final beat shows a return to sinus
rhythm

Ventricular tachycardia
FOMIYY
A &5 AV ek GG > sy a3 G sinus aps o
Tt
03 a3yt &3 g0 5l WX 93 T 3 5l g8l 5l QRS > @

e Jzal; 45 sinus thythm oG s s



— 0> 8 drs

Ventricular tachycardia

Note

@ No P waves

@ Regular QRS complexes, rate 200/min

@ Broad QRS complexes, duration 280 ms, with a very abnormal shape
= No identifiable T waves

Ventricular tachycardia
HORM I
mé;.agsP: "
Wi /Y e g e siglia e QRS 5 B
oﬂ%;g%;ui_,;d.,‘cgsﬁdggb%;a\’fv%ﬁo:y‘a_,ﬂytldQRS: "

u;;uS\.;,.\s;.gaT: =
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Sinus rhythm with left bundle branch block

Note

@ Sinus rhythm: each QRS complex is
preceded by a P wave, with a
constant PR interval

@ The QRS complexes are wide and the
T waves are inverted

e This trace was recorded from lead V,,
and the M pattern and inverted
T wave characteristic of LBBB are
easily identifiable

Sinus rhythm with left bundle branch block
JOM Y
3 0w sl ol 6 & PR 5 QRS complex a :Sinus thythm
.%é&s-\ﬁbj Ag:'cAA.L:qu 44%,.>P
é:%ﬂ%;T;ﬂ tbi.‘u}iLiuQRS: =
LBBB;%,?;‘%,;S-AﬁﬂT;j|4§\LgM;j|g.;b$,\,JV64J;\.éka "

L83 5 PN s o Sl & g sl S

Jod Lff bundle branch block & 4silie Js, s e sl oz Bl oby
(Fig. 3.24) SorS

sl Ventricular tachycardia » alws 4 bundle branch block » G2
o &S s fiw 5 Supraventricular tachycardia

Flrgr Dlp bas el (Sl Eobs (g o e s Plusbiag o5 0
(i A e Lx;J.J}S Yo 4y 55 gloY 4o 053 » tachycardia 3 45 #1, QRS »
tachycardia Yl complex ¢l '@JU s slias gx5.>L:- 3055 S PLONTIY
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>z b J 4 . s ventricular tachycardia o5 J5 4y ls ol 55 (s

o SIS 5 gy ay a3 cliwel A by; s tachycardia Yl complex #l,

bundle 4 supraventriclar tachycardia . L ventricular tachycardia s

-$As s& s o branch block

:gidyﬁmf%;ﬁ%;q}bb%;mjb als 4y

s (JISOE sl s o o sisilie d QRS b ol Juige 53 3 P s L1
ECG (Sos ) ad VY 500 LS 05 0, Jwze 5l a5 e s 58 arrhythmia
.G)}g) bﬂ&ﬁ.} DJ}..:‘A..:‘AJ}g

sinus rhythm s QRS complex ,.¢ » tachycardia s 5 (g5 S5 gz &S .2
Jige » sinus thythm 3 §,,0 2 aS. L8 S 4y o, QRS complex o
« QRS complex ,.¢ » tachycardia » olu 5« J» bundle branch block
- S A5 40 olés 0 QRS complex &) rhythm J, s s

oyl asd (,.gb“%;.a VP2) 58 pse smizsS 5,58 4 QRS complex d,.:-AS .3
L g3 a5 gk 4 ang w thythm 5 g0, 9 0 Fln b

dz o by Moy S e 50y 5 45,4 Q:SJK.@.A,;tachycardia 3 Vsoro 4
i o B2 opd eod b o)y e o 2 e s 0y s 68 G S
- Ss8 Jrdl S g 4 sinus thythm > o g0

@L‘ g3 okt 3 QRS complex %; & 4 tachycardia » Sz S5
4oy 0 atrial fibrillation s |5, 5. bundle branch block & rhythm
.(ZSJ;) SO d-\.:y) &Sj

FIBRILLATION

b,y e o 57 03 Mgy Sl d,g S S Jﬁé-) & Lx;sks’ arrhythmia Lflﬂ

b s &y as s si sz 5 slidey ol 5ludl 5 ey op o 0w Jlosd

v@ijd;%b,l g:5415’,.“,:a.;:a.s,,.,.“,ké%;.'4.:;Lx,gua.lS.&5%5‘}..&.5:%,fcontralction
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Ve sk b il & Fibrillation . g8 Juo, “fibrillating” &5 5 55 <555

wduSué..olJ%;

ATRIAL FIBRILLATION

Fig. ) w5l gl an S byt 0 Lx,é-l,i (g W Lx;:5. P C‘; ks
4 AV node .%,ad.\cl;%,;é-ﬁé-gﬂutter 3 g:gjy?,.:.skj Y-Y »es s .(3.25
S Y 5L 5ty sy b 53] 1S e s sl s 5 45,5 0,1l
5 4 bundle of His » &l gx5.\33} by shols sabiio,d &y donl Jemy
%;u.,w.b sl 5k (all or none) axy (5 & L Jsi) s 4 AV node S
45 bundle of His o ju &8 ol S5 b oxa.;%,}&.;‘..;jiljlﬁﬁg > el gl

Jj;f.ﬁ.;.a,,’cgf..bouck.us¢&5;w24.a,“.66§.4.’c;4§\;§.4ﬁ‘dk>,341.é,u

- S5S ads

Fig. 3.25
rig 325 —

Atrial fibrillation

Lead II:

|

Lead Vy: Note |
@ No P waves, and irregular baseline ‘
i @ Irregular QRS complexes

o Normally shaped QRS complexes

| |
WWWW o Inlead V, waves can be seen with
; i some resemblance to those seen in
‘ GEH atrial flutter — this is common in atrial
fibrillation
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Atrial fibrillation
FOMIYY

baseline w5l Jlyois 53 Py ™

wsilao Lo, e QRS s ®

wisilia S35) i Jbsw s QRS 5 B

atrial flutter & asJ o Jads 9.9"‘" y R slas %,f oVl ®

03 0 AU;L:. atr'ial fibrillation 4 Is 5| s <z df

QRS a5l 03 aly b aleysi s 4y JUisl )Y W gl 5 5l & ol (2 oS5
3 L;{Lu - ECG Lx;;,j) SRR O ] Jod 4y b, e as 4 complex
ey “JL':";J Sl as iy sisnd 05 (5 3 S sadd b 4 o Tibrillation
. (Fig. 3.26) 4 Jad,
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-uﬁ[%n%

Atrial fibrillation

Note

No P waves

Irregular baseline

Irregular QRS complexes, rate varying between 75 and 190/min
Narrow QRS complexes of normal shape

Depressed ST segments in leads V-V, (digoxin effect - see p. 114)
Normal T waves

® & & @ @

Atrial fibrillation

HORMIN
Slsis 2Py "
baseline L, ®
as,s,%,:‘cu;gzﬁs;/\\-,lVo;%ﬁxﬁa‘uﬁmr&,ﬂaQRs; "
QRS complexes S3U 4 Jloys5s
- §5«‘£'°| digoxin 3) & s ?J.\;.;)_,.c ST » ?S _,.3,,\:} V;-V6 o "

(88,555 e VY

R
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" Ventricular fibrillation
|

Ventricular fibrillation

VENTRICULAR FIBRILLATION

Dr2 S0 PS5 A S Junb ol Yo g as U SMhme s ey s g AlS
(Fig. 3.27) 3588 ECG Wy 5l sl Jusgy 25 for wilis QRS 5 &

S Dure s34y P g5 e A pad b 4S5 Jpeme g f0)U g 4SS 0
J}.L’L-;JQO}M&J&IﬁM}J}JAﬁ?%%ECGJ@G#@yJ %,wl.?%;-a.lf
L Wl Ly jaseis s & alS W L S

:ps %0 WOLFF-PARKINSON-WHITE »
<,Le a3 bundle oinsdQﬂ”?%gﬂ Jb, s L;;S-Ixé;ﬁ;,:bck_ul Sl s
g oo bundle JUsl goamu,e b Slol oo s o d U8 23 L0
525 3 4S5 Jyern g é;.o;wk.ul w3l s (bundles) aigdpy Slol b godiiu o
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AV ?Sbundle S9N o 5’54_,46_,.; Q}I 5,533-"? AS.QI W 7Y 5’5)_,) %,."Sx

S aad phonl Jeas s el -g@&l’u\i-;ég;-\i'y & Sn o s> Faxdinode

& ‘cm (pre-exitation) al&i sulyy asd céy Js o ol Sopy & ylay 4S5

The Wolff-Parkinson-White syndrome

Note

@ Sinus rhythm

@ Right axis deviation

@ Short PR interval

® Slurred upstroke of the QRS complex, best seen in leads V; and V,. Widened
QRS complex due to this ‘delta’ wave

@ Dominant R wave in lead V,

The wolff-parkinson-white syndrome
JORIEN
Sinus thythm ™
oS osme 45 4 o "
Jy sl PRy ™
3 ‘@;J.\g@%;,;j,\g V4 51 V3 oy« JIsysS &, QRS complex s ®
wsilie g5é Fly QRS > s’ 3 delta as
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adobolansSly, Ry SAIVIg "

Sy SysS S8l w0 g8 &5 QRS complex sl Jis_sl PR »
45 aeyss QRS complex s . (Fig. 3.28) .00 o5 4 (delta wave) Lx,35- s
S wb sy s Jsl G gs,d Y «J bundle of His » 7 S o Jb,
Lx;é.l}i L S %;\:A,JUI %;’c: 3 gy Jy dhws 4 (pre-excitation) | alis
slas Jey L.“,;JLSL”;QJ&;:I.\:&I L paroxysmal » $a35h 7 FROWSS %;»,315
S S %sjﬁl 4J bundle of His » &l &5"\53’ L‘;:.;. ol Jsme o slas L
LR .&S;Jw,»wsl Sl %,é-ﬁj l 43,;.3%;»)3) accessory b aggditu 0 &

Fig. ) L“,é.IJ & e tachycardia oylaalss o5 5l 05> 0,55 (re-entry) sy by s

.(3.29
Fig. 3.29
Sustained tachycardia in the Wolfi-Parkinson-White syndrome \
| |
‘ .
B | S Note \
S 4 i e During re-entry tachycardia, no
T P waves can be seen

Sustained tachycardia in the Wolff-Parkinson-White syndrome
FOMIYY

db.;SJJ.‘.‘Jd.;’;JwS.P;L;ﬁ@a%ki;)tfg;ﬁre-entry: "

4z 4\S Tachycardia »
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e 30503 %;,;&.54,.93%,3- (555 S Lx;..HI; o, & »S tachycardia 3 awsl 5 5y

:%,"-Alféljméﬁwdglybzwﬂ;dw:wxljﬁg:,>J.a

oS 5 ai3s ol I (enhanced automaticity) »,lJ s tachycardia .5

M@A%;Mgw';Md%gjjsre—entry:%,iquywy‘%,adj?“&,

AV 3 Ysero 35 4ol 4 junctional s ) se & tachycardia azs . g5 %;.'clj

a5 3 o %;é.lj 43&;.641.,54) circuit Q@,: re-entry » o I 45 4l L& node

“atriventricular nodal re-entry tachycardiau 3 Sy PN Iy &

o33 b re-entry circuit J b ECG 3 08w 05 5 - s34 4l 4 (AVNRE)

S50 < ad o a5 A B s ‘_;J‘}wb J,S Y enhanced automaticity 5 s

-gSJJA-"MJJ|%}°-°e)5J-;,’J3

S b as

[s & 434S Loy a3 p %,.‘L‘I b5 945 » arthythmias &3 ai3s ECG »

S |;A.,.‘L‘..o)|‘g)}s‘éju%;ﬁguémwg@\.};y%

RV $ 27 s lg oY sdes sl alu 5 A oS s ¢5,b

:)JGA.}@;)J}:...S':ECG%gx:J);

B %;;')z’ & L8 S adeys JuY %;.‘L‘I 5 o, sinus rhythm I8 G ;55 .1
.thythm

A3 w%;JAJ:y'JJ.;;(EXtrasystoles) &0 5 yimscns %gL.bl .2

Slas %—:3%;4-1) 5 L alis sae osl> 5y 5 S 4 tachycardia » & okes,bars .3
%; Ny J5Y DC cardioversion s 050 3 5 &b o)l 450 w3
.%,adxs)

o] %;;bj; > «gJs Bradycardia Lx,..,I: & oles,b ams Jg 4
. (Fig. 3.30) & Pacing aS 55 0,1 a0l 92 Qg@”%&&'g 85
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carotid sinus pressure o ads,s S o, tachycardia Jb, 5,8 525 .5

o dg ola ol B s S o sy 4 ECG s b s Los w)le a5

(S5 A b (S
#5855 05 5 S5 Jepd & carotid sinus pressure :sinus tachycardia -
Fig. 3.30

Pacemaker Note

e Occasional P waves are visible, but
are not related to the QRS complexes

o The QRS complexes are preceded by
a brief spike, representing the
pacemaker stimulus

o The QRS complexes are broad,
because pacemakers stimulate the
right ventricle and cause ‘ventricular'
beats

Pacemaker
FOM Y
s 5l 5o QRS complex AJ,.-;‘%SJ'.;SJJ.‘.‘JASUA.LS@SPs °
J%;?;‘%}gﬁbﬁ@,'@%ﬁ%ﬁfaﬁﬁéﬁéﬁrﬂ#QRSJ ®
$55 bl 4 sles o) Pacemaker
3 5l 655 & by oo Pacemaker < aSS g3 fly asdas QRS 5 @
S5 SV 0l
asew o L)l carotid sinus pressure %;“;L.;« Ly, 8 L”;J junctional | Atrial -
(8w xlys sl g (A GASTL
%;L@.A.,\.ZJ > block L cuwwdw » Y e carotid sinus pressure :Atrial flutter -
NVt SAWERS PR 4)43’,34.;%,&1.3:) SS SV %gl,sg,-
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carotid %; @) 5 4 :Ventricular tachycardia | Atrial fibrillation -

- g F 4 05| fp sinus pressure

alews 4y adenosine » ¢ 050 L tachycardia %;;.,JJ complex S5U L 55 .6
w sﬁﬁ"‘:"

sl alews 4 lignocaine > 5 o) AL tachycardia %;;.,JJ Complex ¢l 5 .7
o

o Aol wl i i

oS s s &y ol o 0 s S s

doms |53 5l L a4 AV node 5 caliae & o3l 5 (thythms) wsen, by e .2
ch Wl w5 s %; SVac wk., 5l (junctional region)

(83 NS e (SSaS ghis sl LIS ey, 5552 3

o st Sl s Gl Gpd) e B gp s 0y 0 4
6,5 J»Y extrasystole

-$S JoY tachycardia s ool J s %;M..;AJJ.;%;&J.‘; Sp 0 5

- Sk a5 & fibrillation » wlalds 3508 55 0 LA.A.: 3 %;fu.:k.. Lowdla .6

s> escape rhythm = o, %;V',J,.'cj S Ve S ad d PG s 0y LT
RSP ooy & tachycardia | exrtasystole %;f sy o5 & ECG
280 Ol 5 0 85 Lx,:.,..“..-;-l Koz s 455

bundle z» 3l oy wsilie JL, 5 QRS » & s, supraventricular Jsi .8
-3525» (55 4 branch block

5T s 5l aes ol gsilan Jl,sue 5l 531, 5 QRS 5 wsy, ventricular .9
S SV %;35' %)VJ}U-:"

Jaity & sl o s ol 4y U s Sy 5l Jloy 5k sl 5l S s ECG
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SYS Ao Sty st SO 3 (S )0 by SUSEe sl s s o p g
(8 Sy e &5 Table 3.1 « &
Fss 0)lel s a8 5l AlS WS e by b L K U1

sm%;;;P;gT 2

faxd apilie w5 QRS s pla & 53 P s T 3

T 555 Sl aS 5 el i sl anbiie ay bk U] 4
t ] ap Al als QRS complex U5

183 0,053 et PG by s .6

Table 3.1

Recognizing ECG abnormalities
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S s

w5 b, 550t L5 sl o 5silie QRS 51 52 T 2 P s
vy ol Ses o3P o
A 2k Sers QRS complex »
V-4 2k S ST segment »
Y1 EHEE SR
\\o i_;gk.;‘_{.«.ga_g,g?_}T o ST segment »
ARTA ?_a_x;g;gg.\ip_x,?&m

@Y Lo atess By 5l pads thythm g e ) ‘JL@A“;&; > ECG 5

e o T

.mL;MMJS%QS-P;QT 1

QRS complex %;,J,,\.“J I 1 I (T ) Sos a5l o5 %;A}S o osme vy 2
(S aallas (Sb s s S o 4 byl 5 80555

$o5 Jle, 55 0550 QRS complex » LI .3

S Qs a5 g Kb w wd WSer e (S QRS complex 4 G4
. cad ot Wb, gl

W 5o 8V L sd wyy axd el Jbys Js A ST segment 5 T .5
PRSP

oy by a s T Ll .6

eoluy sh &y

o a3y S LA sl eyl S LAl 58 S Wby Slnap P
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= bos gt S L il Jos 55t 509 = QRS complex .2
Q> <z 5 aws)s Sl < 55l o Gy <z s ok (s Cln 23 Sy
~§)ﬁ‘ﬁ§”%}-”né

L s sl oo JIy ay wds 5 55 g5 Jloys o8 sl ST segment 5 .3
.éﬁkﬂ“ulygxykﬁw

%%ﬁugwu,?gjgﬁjl Juj,;&gg%,;lxgadu;ga.gh 4
.%;IJAJ@A%JQJ,;J,’UIM.&

:Q‘SJL‘Q‘M#P:

TR (s J sl g o 5355500 &) thythm ;%,3-43,.;45&&}).\.34.]%,;.3; %’}P >

e Jso g-ﬂ’ “ 7 Al gﬁ@‘gﬂ@ (e 293 053 %;35

s ) o J=¥ Hypertrophy L sagsl 5 il ot - RPN |
> Lx,3:3- P » 4 «(Pulmonary hypertension § _JI .S Tricuspid valve
-(Fig. 4.1) g5 JoY %QIQJJ

%,f ¢5 & mitral stenosis > Y sexe Lx,a-) hypertrophy b Jlsy il (S s .2
.(Fig. 4.2) éﬁ&}}y\ébbﬁpﬂ %gl}sl,;;%,;s-P 3 (‘Z}IJAS@A

Fig. 4.1

Fig.a.1] — —
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Right atrial hypertrophy
Fig. 4.2
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The QRS complex in right ventricular hypertrophy

The QRS complex in right ventricular hypertrophy
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Severe right ventricular hypertrophy

Note

@ Sinus rhythm

@ Right axis deviation (deep S waves in lead I)
e Dominant R waves in lead V,

@ Deep S waves in lead V, (clockwise rotation)
@ Inverted T waves in leads I, Ill, VF, V,-V,

o Flat T waves in leads V,-Vs

Sever right ventricular hypertrophy
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Sinus thythm @

(42 e S > S W1 &) S o, o @

> kR S Vg o

(ot o 0 i ) sl 3) (o3 sk b mne S5 S W) V6 oy @
o 4z T2 S $sd VIV3 VE LTy @

>l T S i VA-V54, @

Pulmonary embolism
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Pulmonary embolism

Note

@ Sinus rhythm

@ Right axis deviation

® Peaked P waves, especially in lead Il
® Persistent S wave in lead Vg

@ T wave inversion in leads V-V,

Pulmonary embolism
ORI
Sinus thythm @
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Note

e Sinus rhythm

e Normal axis

e Tall R waves in leads V-V, and deep S waves in leads V,-V, (R wave in lead V;,
40 mm)

e Inverted T waves in leads |, VL, Vi~V

Left vnertricular hypertrophy
FOM Y
Sinus thyhm @

el s @
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Acute anterior myocardial infarction, and probable old inferior

infarction

Note

@ Sinus rhythm with a normal axis

© Small Q waves in leads Il, Ill, VF - associated with flat ST segments and inverted

T waves, indicate old inferior infarction

@ Small Q waves in leads V;-V, - associated with raised ST segments, indicate
acute anterior infarction

® See also Fig. 4.15

Acut anterior myocardial infarction, and probable old inferior infarction
ORI
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Acute anterolateral myocardial infarction and left anterior hemiblock

Note

@ Sinus rhythm

o Left axis deviation (dominant S waves in leads Il and Ill)
® Qwaves in leads VL, V,-V;

o Raised ST segments in leads |, VL, V,-V;

Acute anterolateral myocardial infarction and left anterior hemiblock
HORM I

Sinus rhythm
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Fig. 4.10
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Fig. 4.10
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Acute inferior infarction; lateral ischaemia

Note

@ Sinus rhythm

@ Normal axis

e Qwaves in leads Ill, VF

# Normal QRS complexes

@ Raised ST segments in leads II, I1l, VF

@ Inverted T waves in lead VL (abnormal) and in lead V, (normal)

Actue inferior infarction; lateral ischaemia

ORI

Sinus rhythm

s by s

o Q3 S s VF Ty
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o are Todn dlosag S W VIl dlo st 4 S W VL &

Fig. 4.11
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Posterior myocardial infarction

Note

® Sinus rhythm

@ Normal axis

@ Dominant R waves in lead V,

o Flattened T waves in leads |, VL

Posterior myocardial infarction
JORII

Sinus rhythm
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(a) Elevated ST segment. (b) Depressed ST segment

(a) Elevated ST segment. (b) Depressed ST segment
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Exercise-induced ischaemic changes

Rest: |

S A

Exercise:

Note

@ In the upper (normal) trace, the heart
rate is 55/min and the ST segments

t Sk are isoelectric |
; A @ In the lower trace, the rate is 125/min
i t and the ST segments are horizontally

depressed

Exercise-induced ischaemic changes
O
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»5 isoelectric guwsw ST
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Development of inferior infarction

1 h after onset of pain:

1 1 1 VR VL vF  Note
6/h after ohsat of palf: Three ECGs have been recorded over

24 h, and have been arranged
; horizontally
; Sinus rhythm with a normal cardiac
EiE M\ axis in all three ECGs
: iz The first record is essentially normal
6 h after the onset of pain, the ST
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I 11 111 VR VL VF VF and the ST segment is depressed
in leads I, VR, VL. A Q wave has
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siEsi REHaEE i it Enomoe wave has appeared in lead Il and
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|
‘ 24 h after onset of pain:

®

Development of inferior infarction
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Anterior non-ST segment elevation myocardial infarction

Note

@ Sinus rhythm

® Normal axis

© Normal QRS complexes

@ Inverted T waves in leads V-V,

@ Biphasic T waves in leads V, and Vs

Anterior non-ST segment elevation myocardial infarction

HORM I
Sinus thythm @
oo dl,s @
wsilio Jb, s QRS s ®
%;;:’;AﬁﬂT:%;_,J),\:JV3-V4A._; °
%3 T"Biphasic 3 %55_,5,,\,1 V5, V2a, ®
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Fig. 4.17
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Digoxin effect
T
‘ Note
‘ @ Atrial fibrillation
'L\/ @ Narrow QRS complexes
! ® Downward-sloping ST segments
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it e Inverted T waves

Digoxin effect
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S ey 3 ey B e b s S Jlosom b 4 Gl
~dq';5‘J-'\5}'°gx5)Lc§§‘“:" %;icﬁwﬂwdl-éﬁjgﬂ)s&%li

CARDIAC RHYTHM U okij 5,5 5

s Lff sinus rate 4 s> «g» Sinus rhythm Lx,é-l,i ) b,y a8 b ey &y
4 sinus bradycardia |, sinus tachycardia s 5| axs (g J a3l 00 559 Jbo, 5
axs Figure 5.1 .axis sp0e a8 3 5l 385 oS ;0 wipy a3 slobol 5l slS
3 3 b 2 O e $PST 3053 g 458 10,0 on W) i BCG
RYERUHPPONRE “sS S E7 & il s

Y s 5 S L oy 5 S by e S5 58 i oS
A(Box 5.1) &8ssk

Fig. 5.1

Sinus tachycardia: normal ECG

Note

» Heart rate 128/min

| @ Sinus rhythm — one P wave per QRS complex

® Left axis deviation - dominant S waves in leads Il and Il
s Normal QRS complexes and T waves
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Sinus tachycardia: normal ECG

O
ai B[ VYA i G005 @
a3 Psoyw o » QRS complex s -Sinus thythm @
‘%5”))@35%;7}5%:3 I II%*J'JQ;SJWJQJJ"J%SJJJQR:S ®
o s T s 5l a5l Joy 5 QRS 5 @

Box 5.1

Causes of fast or slow heart rate

CONDUCTION

First degree U e a3 o) 335 3 (ol 1) w5 Jlay g Ko
o 43 45 (¢ Js (RBBB) Right bundle branch block wss s 4l heart block
olbzul 5 0,U echocardiography s as s 4 553 545 Y » %;”;L; b sy I
.83

o VYW e 85 i 0 silis s ) QRS 5z RBBB 4
Joo a5 ay (S b IS8 Jly o s o5 ) asd (G e siesS 600) U
((Fig. 5.2) & glas

Ao, s T,aLB SR RCI L Jbo, 55 nt »,4 J5 » Left bundle branch block
e Lx;,;L...S

8D S aos %,f Box 5.2 & 454} aSws bundle branch block »

4igélio QRS 5

&5 o8l ou 453 o4 oS W septum (oo L6 %;L%}:’ %;35' 28 Qs Ll
(V5-V6 (VL WIL D) (o e &3 oo o5 o o 4k el o5 3l

G oelacsl oy 5 5l Aoy aS5 ol &y 2 mis &3 septal 05 Q 5 & slasS
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e Q> & slas %55 & Iy o8 §54§"’L; 4 myocardial infarction
oS ad e Jo g dd Vsere B 903 b dene Q3 s w0z a2 by
b %g‘.;uéas‘(Fig. 5.3) ¢} Jlzst ;u&,pgb Yol Jisln
.é,u?ﬂlaojg

Fig. 5.2

First degree block and partial right bundle branch block

Note

® Sinus rhythm

@ PRinterval 256 ms — first degree block

o Normal axis

@ Normal QRS complex duration - 110 ms

® RSR' complex in leads V-V, - partial RBBB

First degree block and partial right bundle branch block
ORI
Sinus thythm @
Sty a2 sl = (U e YOF Aol L,z PRy @
sedlys @

%;".JUQ,L» \\ - — QRS complex S35 %JLU_,J.: U
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RBBB (s Sas b w3 -RSRI complex S VI-V24, @

Box 5.2 Causes of bundle branch block

i U [ B B ot
i i m

Septal Q waves

Note

® Sinus rhythm

e Normal PR interval

@ Normal axis

@ QRS complexes show narrow Q waves in leads I, Ill, VF, Vs-Vg: septal Q waves
@ Normal ST segments and T waves

Septal Q wave
HORM I
Sinus thythm @
Jo sl b, s PRy @
sedl,s @
ot b S3U 5 65 Q3 VS-VE (VF LIITII 4 wyilis QRS 5 @
septal Q waves

u;égb)_,sT:,IAJMJb)_,JST: °
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s o3 aid oy hypertrophy b Jlsesd 5 by ot 3 a4 0 J R3 1 VI
s> 2L Jls, s QRS complex » e GWl, 4 foe oa %;f o5 Jloy SROTr
9 V6 5l V5 & gfﬁjdﬁ‘é‘;}ﬂg‘*odgﬁ}v\g}ﬁs%w
b st ol i 5 A S S M VI ol Ja sR e S
L osisdn sl g S aly Ly b0 asd s o YO A aSs o amn a0yl
! s2& hypertrophy L JIs.5) o (oS ‘voltage criteria’ |5 b asd 5350
.(Fig. 5.4) s

1351 03 aid (555505 00 0,1 hypertrophy & (Jlss) 5 oy (5 5 15 (S e &
sl 4 &S %5451_,& & oS Jad %;{ S pilsE a4y 1S %;‘L;’ s
¥

ki

Fig. 5.4

Al

Left ventricular hypertrophy (on voltage criteria only)

Note

® Sinus rhythm

& Normal PR interval

@ Normal axis

@ QRS complex: R wave = 45 mm in lead Vg; S wave = 15 mm in lead V;
@ Normal T waves

@ Small normal U waves

& Check the calibration — correct at T mV =1cm
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Left ventricular hypertrophy (on voltage criteria only)
FOMIYY

Sinus thythm @

dols Ll pl Jb, s PR @

e dl,ys @

5;&V1%&bﬂ&cfc=d§R)éMV5% :QRS complex ®

. . s jo o VO =438

L.;;.i%,]LoJJJT: °

L:;;.-’5.L;;;;-}S%;lk.a),sU: °

S Alnosm o sl =y o) - 85 Sa i s 051000 @
Gt ST 5
sl () »») myocardial infarction U elicsl 5 0,5 5 GowSow 558 4 ST »
L @Lﬂ P odad dhews 4 %,35 S & s’ 5 s L5 SOls o Pericarditis
$a05 438 (7 3 dao 0 asS 1y L (Fig. 5.5) g5 Jsa b asly b,
sl o g padeid vl 5 myocardial infarction o SlaS 5 S J.\.;;...“;A.'S’\.L..;
S asdays dds alows 4 thrombolytic s a5 55 awlial & § 5,0
(hightake-;&gzgfg}f?mjﬂw%éds 57 S 58 ) 4 ST

03 Jloy 5 4S5 0 o &y 5l 53 a5 & OFf
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High take-off ST segments

Note

@ Sinus rhythm

@ Normal PRinterval

@ Normal axis

@ Normal QRS complexes

@ In leads V5-Vs there is a small S wave followed by a small secondary R wave

© The ST segment begins 5 mm above the baseline in lead V; and 2 mm above the
baseline in leads V,-V; §

High take-off ST segment
ORI
Sinus thythm @
Jo sl b, s PRy @
sedlys @
&sikio Jbo, s QRS 5 @
4—;%;;;@%.95%;“9351{3%;3‘%;;3623_9553%55;53'\:3\/3-\/54-; °
S B aes
& sl a5 0 gl.e 6 453 baseline & ST segment 5 S &J V3 &4, ®

3

oS Jm Az 05 o ¥ asd baseline o S 350 VA-V5



ae ey ECO

S5 Bpoy

43T

Poded V2 I T & v,w%;,\.:JVl 4ol s L,.JEJ%’S,\.:JVRA%A%T:
V43|V34-44-§>T=gﬁd|¥%§ﬂ5ﬂygﬁ%-gﬁ%ﬂ&3¢§%§
non-Q wave » ad Iy o slas . (Fig. 5.6) & Jads A (b %5,;,,\.;
- $ 53 w55y & padd b infarction

Fig. 5.6

Inverted T waves in an ECG from a black man

Note

® Sinus rhythm

= Normal PR interval

@ Normal axis (there is a dominant S wave in lead Ill, but a dominant R wave in
lead I). Normal QRS complexes and ST segments

@ T wave inversion in all chest leads, especially V,-V,

@ In a white man this might suggest a non-Q wave infarction, but in a black man it
is perfectly normal

JOWA W
Sinus thythm @

Jy sl b, s PRy @
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(%5°jJLeR°9§z\nJII%P ‘%SijQSJéMIII%)JWJL‘JP ®
& siaSms Jboy 55 ST 5 5l a5 5ikie Jbsy 5 QRS
V2—V4d:14.$‘}3§_;§)b‘>4%‘@S%ﬂT:é}Jﬁ,\n}}J};Qw: °
S P
085 &y B o sLiz>l non-Q wave oy L‘;f}sL...S S &y 13 JL‘ °
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o ne o S s oS wlS S G W ays s g 0les)b A
g STl oy gs Jl g a5 0 4y 2 Sl (S8l sl oLsl
rB YIS 455 2B e ) (599 Gt el ] e 45 5 dlis
paroxysmal ) L3, L;V goladl ¢ ) L;L&I o L;“;Lw oSS oy 8
“$9 Jo 0 J'r‘*’ &) sinus rhythm » a5 55 a3l 4 | (tachycardia
SIaS Jusy 48 b b e W 5 GBU 5 S 0 Wl S
>
e L;“;ks-b & o> %’g &, »o 4 paroxysmal tachycardia b Ly, L;V golaal s
58y ard apsu,b L s tkb.’a’.sl L;“;ks-b » tachycardia » Sz S sl S
oS S 55 Gy &y paSS
dizziness (cerebral .angina o « gy B o 3,5 & o 3 oSG o508 Sz g
(goolgidey (S e o5 ») breathlessness L gadle b hypoperfusion)
Paroxysmal ) Lp, L;V g3l & 'UJU sJ SS Lx,..UI: Lo dtwgys
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1505 Vsoro 5l g ol sl e PG 5 050 %; Sinus tachycardia 4
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%;“,L.;,I (s a0, 558 o L %;iECG (s w5l 2l el )0 %;.415
s S0 & oS WS a4l ey cardiomyopathy | ischaemia »
pre-exitation » %,f ECG S0P & 6.‘ slas b dJJ bl & »8 arrhythmia
L5855 o AV (85 S5m0 0 oy

> dlee sl sl olel s 85,0 5 0, sl (Bl Jasy s arrhythmia s
> ECG o s Las plinbs & S Sl e e Jsd ECG
3l (88,555 aigps AN I VY) (¢ S5 o5 fe 5 atrial fibrillation ! extrasystole
5| supraventricular » GAL‘ EITr Sy pas 5 <z %,f Sl e 4
8,555 a3 AV-AP) 5 S5 s e 5 S Q;JKS%;\Jventricular

&, carotid sinus pressure » <z (s $ls e Jlge azn 5, b s wl ECG

LSS a3 )b s tachycardia 3 alows

g/:J:w:ﬁgfyléjjbﬂgECG

3 f..b%;,.sk.’cj)b Jss s & «s) 0l 0,5 2 | Palpitation @égoubbﬂ;
ischaemia 3 0,5 3 . 65 o o S| %,Z@JUQ%,;WJI %;igzzwdgECG
A.;Ja.c%,;i;,o:NM@‘;):JJJxS}U}J;:wzﬂ:J::%,;.:M:ALSAJ
<z U 55,0 5058 3 sl o o bl oy S foe 5 eg,S Ju %;}} ao,b
cSsb s Som 803 musculoskeletalg%,iljisl,.; (s Ja g0 aiy Jds 4

S o)ks w1 L5k ol sl 5 e a5 g SO i a0 Sl
a5 SERD A AT S S o, il sl sl %;°|5 RSO TR
0303 b oy o shsdlys o533 4isd)s 0d &5 e |, 4bS 4 angina » d,Sw.a.“»
i s bl 5l St 05 o 13 G Al W el 5l el lisn 51

3
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SOl s ad sl s a0 il wsnys gpee st Lo o)l S5 3 cgs i g 252393
8 oo Sl |

93,5 3 ischaemia » 5,5 » & axd o aske 9y 3,800 o 3 e
(Box 5.3) (5,5 A

o@:%ﬁmg&ub%#bd;%gn > ‘éjfzkig%;go,éwox;
:J:%;,:@.ggujw Lopnd > spz aS .0 AJLAJ,J%;“; ECG 4 (] ischaemia
Sz 45 (85 oS Ged b Asasl g gy 453 el A ole 5 S R )
4—.3.)-\-;545@-‘|J 5 i s %;ECG 4-'9,-'@ Y S5 elansl s 0y5 0 5,8 gy
Sl g, 0 8 clansl 5 pla &y é}'.\ﬁ' 5> plasma troponin s sl s, ey %gLS 3 A3
- Il s, g,6 kol

Box 5.3 causes of chest pain

S,.faj_,.;AgISCHAEMIA:w:EC’G

-3 o, 5 ECG & slas - Bolu, st o

2 ECG ol ) :J:%,QM:ALSAJAngina;%;&dIA.:S@%;,JLé}JUﬂA.;
> angina » %,f '@JU “ o7 s ‘&5)) %;;Lw %;..u old ifarction U «Llizs S
-(Fig. 5.7) 554U 5l 5k L;IIJ:..,,
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Old inferior myocardial infarction

Note

@ Sinus rhythm

@ Normal PR interval

@ Normal axis

@ Prominent and deep Q waves in leads II, Il and VF, indicating an inferior
infarction. There are also small Q waves in leads V-V, but these may be septal

@ ST segments normal, with no elevation in the leads showing Q waves

» [nvertcd T waves in leads II, Il and VF

Old inferior myocardial infarction
HORM I
Sinus thythm @
Jo sl b, s PRy @
sedl,y @
L oxY <z ‘%;,5' b 5 o75e Q- %;f Sosd VE LI T L & @
%;;3' 2S Qs %;f $9dd V5-V6 o g8 S ¢Lixs| inferior
s septal & glas 3 g, JuJ
563;53-\;3%;;3'Qb@éﬁﬁu@ﬂ*—;ﬂﬁwdt@ﬁSTé °
S dad 05 oyl e 5505
o ag T S s VE LI, @
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%;b'.él ST segment:gadl.\;_,.s WS EESE JL@J.;_,J_,:.,S: ECG;@JU%SJ.‘.:;AS
ST 5 kb e & paseis k> . (Fig. 5.8) & Jady boin L dus, e
i dpasiS Wl b J 9 S g S5 bk s e Jo Vo) 5 ) segment

o S o e S
L Iyl ok o5 5 ECG 45 () angina < sap S g5, Sz "y
aortic » KL S w0 SO Ay P o bndle branch block .s" L hypertrophy

-y L ?JI_,:..: stenosis

Fig. 5.8

o

Ischaemic ST segment depression
Note
@ ECG recorded during an exercise test; the resting record had been perfectly
‘ normal
@ Sinus rhythm, rate 130/min
@ Normal axis
® Normal QRS complexes
| ® ST segments depressed horizontally in most leads, but particularly in lead V., ‘
where the depression is 4 mm

- — il

Ischaemic ST segment depression
FOM Y
&S Wyso by ol Q%,;iu}a; ‘g}&w%;ﬁ@gujw:ECG U
| o5 oy 4555 ks 4 ECG 558

aids/\¥+ ,« Sinus thythm @
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e dlyys @

aisilie Jo, 5 QRS 5 @
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:&5,])&3&5)}.;0)2.» QAJ.\.“JA.;ECGJDJ):@ cd %;Uﬂ&gjw



Made Easy ECG DS Fpey

STEMI/NSTEMI °

Q Wave infarction/non Q wave infarction L

STEMI (ST segment Elevation » J.\.Q}J &L J.\Q}J ST segment »
NSTEMI (non-ST segment Elevation 4| Myocardial Infarction)
05 s %,«Lwl » VW ol Myocardial Infarction)

IR J sare J.\.Q}J gz;jl.\sl 3 plasma troponin » ¢ 5,0 > %;fj.sﬂb.ub: &

B Lx;ECG 4 ¢ psydiw Cronary sl> & oles, b aze Jﬂd,Sw ‘L;J.A.cm
R J 85 455 4 NSTEMI | STEMI 3 Gewss p siuy5) » ST segment
Vo) & L gy oo %’i’“ a3 ) pesdas ) g5l0l 3 plasma troponin
2372 5 S e 5 NSTEMI 5l STEML s 55 (65 & oo |5 Jop Se5 4
(Fig. 5.9) ) STEMI %;‘;-QL'C)JUW - oj\;,;%;;l@: 8,5 5,55 55 5 e
NSTEMI & oles,b are 5 (o) Lyl & angioplasty »,5 5,3 | thrombolysis
4S5 %;V,,MM & .7 byl & 53l anti-platelet 5| ool <55 SW ko )
STEMI » <& L,..:.é- C')J.k..al Lads (S J ‘acute cronary syndrome‘ 3
SlQwave s .68 Jps L a0, il %,'{,;, s NSTEMI » %,m. o,
3 s bk 53 Q s gul ECG 5 < ‘%,;Ls’ ¢lizsl non-Q wave
88 a5l lse & 0w sandy ) STEMI/NSTEMI
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Acute anterior myocardial infarction

Note

@ Sinus rhythm

@ Normal PR interval

= Normal axis

& QRS complexes mostly normal, but in lead V; there is only a very small R wave

@ ST segments in leads V,-V, raised by more than 2 mm

@ General T wave flattening, with inversion in leads V-V,

@ ST segment elevation by more than 2 mm in two adjacent leads (in this case,
three adjacent leads, V,-V,) indicates that the patient has an acute myocardial
infarction, and thrombolysis or immediate angioplasty is indicated

Acute anterior myocardial infarction
HORM I
Sinus thythm @
Jo sl b, s PRy @
e dlys @
“L;'-z'.asb-;aﬂ-;;Ré%;u\:JV?’ a5 Jl g asdlie s QRS s @
g#gﬂcgﬂ?‘&jﬂgﬁ*dsTSegmentQ%;_’Jj'\cjvz—VA"@: U
e ToSondin omorSagmd 2Ts S 50 V5-Voo @
J.\QI_,A
ST segment > &l 4 520 o ¥ & %;}5}\!\-:] Sosbl, g e @

o3 13 (V2-VA o5 ands apied ae o3 L“:s.:,; 0 %554.....?.1%5: &) J..\.Q_,J
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0, # 03 b thrombolysis sl o) sliasl osl> 0,5 5 ‘@Jb T S
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Q> 2 BCG gl (2 Jads o, J5 5080 5§50 (S5 STEMI 5 7 S
ECG « 55,0 Jog I BRI w slas s e & 2 ST &S B 2 %;35'
ay 5l (88,555 go 111 5l Fig. 4.15) 5 85 SLasSl aS 5 s 4.?,%;?.3. Q> %;
o pa NYIRwIEH Jy, 8 @ ‘Q wave infarction’ s Ly %; ©)re 83
> g:\-w adoys sl #Les,0 STEMI 5 alews 4, angioplasty | thrombolysis
Y& oy 2 Qo7 oS (S5 St 55 S5 o )y a8 J ECG
cwln Jy, 8 Mol L ads ‘non-Q wave infarction’ 3 sl a by sl sa)lsn
BT 5 g $) BCG (mss 455 03058 4 0lessb (555 NSTEMI 5 55
‘non-Q wave infarction’ s L, (SS Jod o %; & %,:5 Q> 5 ‘o PLIRNRY
L sla, 8 @, label b acs
?.f PULMONARY EMBOLISM « ECG
Pulmonary s ECG & slas <z WJads %;f L;,g- sl g g %;\.’m
o172 Jle sl kg 533 55 ol 50 s Y S )50 4 embolism
b9 B4 o, sinus tachycardia %;luxa-l o & S dl,.uu EFLR s
T» %;}_',},\,“J V351 V2 a4 JloysS s 30,50 a5 508 T ECG i, 5
453 5iysla 530 o hypertrophy 5 by o5 (Fig. 5.10) ol 53 4z 3

AR J:,qu%;Fig. 4.4 A.;@NS (8 J}u.o,g,;

iy 5 b il e 5 iy it & ECG
-85 $ob aoVs S Box 5.4 4 4 kY breathlessness b gl s
heart failure § 4ls »ac 0,5 s ECG T EP a2 JsS Ul el S S
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203 % oles,l a5l Lisd sas & fl) o @L‘S pAe 305 2 g'ﬂ
ventricular | ?JI_,;N,J %;,32., > b ¢ (valve disease) £5,0 555
pie Q%QI_,SLS s aortic valve s Jlsy) cudes 85 — g5 o2 Lx,.;..;ghypertrophy
mitral valve 5 Jlsyo ke o2 sl ;;ius e 3 mitral valve s jl, a3 Lx;iL{:S
A, o\ ) S & fel, %;fa,_,.ag%gl_,ﬂs:

sl & $YsS 454, 4 hypertrophy b Jss) by ob 5 £550 0dad 0 8 s s
LSD A A S Juds s %;f pulmonary embolism «, & 495 00y aaa ECG »
Fig. 5.10

Pulmonary embolism

Note

@ Sinus rhythm

@ Normal PR interval

@ Right axis deviation (dominant S wave in lead I)

@ QRS complexes show a dominant S wave in lead Vg. This is sometimes called a
‘persistent’ S wave, because in the normal ECG there is no S wave in lead V4

@ T wave inversion in leads V,-V,. This is maximal in the leads 'looking at’ the right
ventricle (V; and V,), so it can be assumed that this change is due to a right
ventricular problem, and not to septal or left ventricular ischaemia

Pulmonary embolism
FOMIYY
Sinus thythm @

sl Jb, s PRs @
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(ado,bSs Sadla) JoysS osmesai o @
Ssesds b &g a0l Sy S V64 QRS s @
a ECG Jb,s s (S & V6 & &S (ol a3 persistent | sains
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Chronic lung disease

Note

@ Sinus rhythm

@ Peaked P waves (especially in lead V,) suggest right atrial hypertrophy

@ Right axis deviation (dominant S wave in lead )

® QRS complexes show a dominant S wave in lead V,, with no development of a
left ventricular complex — this is called ‘clockwise rotation”

@ Normal ST segments and T waves

Chorinic lung disease

Sinus rhythm
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This ECG was recorded from a 20-year-old female medical student who
complained of vague chest pain, which she had had intermittently for several
months. It was unpredictable, though she thought it might occur at the end of a
day when she had been unusually physically active. It lasted for hours at a time. It
was not immediately related to activity, nor was it affected by emotional stress,
food, or cold weather. It was relieved by paracetamol. On examination there were
no abnormalities.
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This ECG was recorded from an 18-year-old student nurse who had been found
to have a heart murmur at a routine medical examination. She thought that it
had also been heard during school medical examinations, but no action had
been taken. She had no symptoms. On examination her heart was regular, there
was no clinical evidence of cardiac enlargement, and there was a moderately
loud ejection systolic murmur at the left sternal edge. This murmur became
louder on inspiration. The pulmonary second sound was widely split, with no
variation on respiration.
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A 60-year-old man was sent to hospital by his GP because he had had severe
central chest pain 48 h earlier. The pain had lasted about 3 h. Previously he had
been well, and by the time he was seen he was pain-free and there were no
abnormalities on examination.
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An 80-year-old woman complained of attacks of dizziness for the past year. These
were infrequent but could come on at any time, without obvious precipitating
events, and they could occur whether she was standing or lying down. She had
never had any chest pain, and apart from these attacks she was very well and
fully active. Physical examination revealed a regular heart with a rate of about
40/min, but no other abnormalities.
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ECG 5

This is an ECG from a 70-year-old woman whose main complaint was lethargy.
For the past year she had been breathless and had had some ankle swelling, and
she had been taking tablets for this. She felt sick and had lost a little weight.
Physical examination revealed an irregular pulse and signs of mild heart failure.
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A 25-year-old man presented to the A & E department complaining of severe
palpitations for 2 h. He had had occasional such attacks since he was a teenager,
but no ECG had been recorded. A typical attack would begin suddenly and stop
suddenly after a variable period. During the attack he would often feel breathless
and a little dizzy. On examination he looked well, and apart from a heart rate of
170/min and a blood pressure of 90/70 there were no abnormalities.

xt oy s ol el 0 s g el B ESIA > g oIS YO
g““&’r‘“g;é“‘%fils VA LI VY 5 aae L oslS eolKs asd palpitation U oSG
J.y?af_,:%glé-bg%;b%sﬁ& .%sja‘;oju%ﬂECGén_,s‘g:_,Jﬁ%;b
:%ﬂ%;,,g.gg%;lo:.%;xgadj%;;&bgmﬂ,%ﬂ,:_,ihsmuﬂgs.\‘S
i o oy Sy an Jlg g T 3 oS bl 08 ) sl U 15
BT V-/‘\-%g,u..é%;zg:,ldg;/w-%ﬂ,@_,ﬁ_,ﬁ&g; w’:%,.-g-%s:d

e sy & el Jboy g e



Made Easy ECG 178 SIS dpeys

gﬁigggiiii!ﬁﬁmﬁii

This ECG was recorded from a 60-year-old orthopaedic surgeon who said that
whenever he climbed a certain hill on his golf course, he had a sensation of
pressure across the front of his chest, and he felt dizzy. This had happened for
about 6 months, and he had never had any problems at any other time. On
examination his heart was regular, his blood pressure was 110/90, and there was
a systolic murmur which could be heard all over the front of the chest but which
was loudest at the upper right sternal edge. It radiated into the neck.
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A 30-year-old man was found at a routine examination to have a blood pressure
of 220/120. He had no symptoms. He had not been examined for many years,
and it was not clear how long his blood pressure had been so high. On
examination his cardiac apex beat was displaced to the anterior axillary line in
the sixth rib interspace. The pulses in his legs were difficult to feel.
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ECG 10

This ECG was recorded from a 50-year-old man who was admitted to hospital
with severe central chest pain which he had had for 1 h. He had been a heavy
smoker for many years. He described the pain as heavy, and continuous; it was
central and radiated through to the back. It was not affected by respiration or
position. On examination his skin felt cold and sweaty, but his blood pressure
was normal and all his peripheral pulses were palpable. There were no cardiac
murmurs.
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Publishing Medical Textbooks

Honorable lecturers and dear students!

The lack of quality textbooks in the universities of Afghanistan is a
serious issue, which is repeatedly challenging students and
teachers alike. To tackle this issue we have initiated the process of
providing textbooks to the students of medicine. In the past three
years we have successfully published and delivered copies of 136

different books to the medical colleges across the country.

The Afghan National Higher Education Strategy (2010-1014) states:

“Funds will be made available to encourage the writing and
publication of textbooks in Dari and Pashtu. Especially in priority
areas, to improve the quality of teaching and learning and give
students access to state — of — the — art information. In the
meantime, translation of English language textbooks and journals
into Dari and Pashtu is a major challenge for curriculum reform.
Without this facility it would not be possible for university students
and faculty to access modern developments as knowledge in all
disciplines accumulates at a rapid and exponential pace, in
particular this is a huge obstacle for establishing a research culture.
The Ministry of Higher Education together with the universities will
examine strategies to overcome this deficit. One approach is to
mobilize Afghan scholars who are now working abroad to be
engaged in this activity.”



Students and lecturers of the medical colleges in Afghanistan are
facing multiple challenges. The out-dated method of lecture and no
accessibility to updates and new teaching materials are the main
problems. The students use low quality and cheap study materials
(copied notes & papers), hence the Afghan students are deprived of
modern knowledge and developments in their respective subjects. It
is vital to compose and print the books that have been written by
lecturers. Taking the situation of the country into consideration, we
desperately need capable and professional medical experts who
can contribute to improving the standard of medical education and
Public Health throughout Afghanistan. Therefore enough attention
should be given to the medical colleges.

For this reason, we have published 136 different medical textbooks
from Nangarhar, Khost, Kandahar, Herat, Balkh and Kapisa medical
colleges and Kabul Medical University. Currently we are working to
publish 20 more medical textbooks for Nangarhar Medical Faculty. It
should be mentioned that all these books have been distributed

among the medical colleges of the country free of cost.

All published medical textbooks can be downloaded from

The book you are holding in your hands is a sample of a printed
textbook. We would like to continue this project and to end the
method of manual notes and papers. Based on the request of
Higher Education Institutions, there is the need to publish about 100

different textbooks each year.


http://www.ecampus-afghanistan.org

As requested by the Ministry of Higher Education, the Afghan
universities, lecturers & students want to extend this project to the
non-medical subjects e.g. Science, Engineering, Agriculture,
Economics, Literature and Social Science. It should be remembered
that we publish textbooks for different colleges of the country who

are in need.

| would like to ask all the lecturers to write new textbooks,
translate or revise their lecture notes or written books and
share them with us to be published. We will ensure quality
composition, printing and distribution to the medical colleges
free of cost.
I would like the students to encourage and assist their
lecturers in this regard. We welcome any recommendations

and suggestions for improvement.

It is worth mentioning that the authors and publishers tried to
prepare the books according to the international standards but if
there is any problem in the book, we kindly request the readers to
send their comments to us or the authors in order to be corrected for

future revised editions.

We are very thankful to German Aid for Afghan Children and its
director Dr. Eroes, who has provided fund for this book. We would
also like to mention that he has provided funds for 40 other medical
textbooks in the past three years which are being used by the

students of Nangarhar and other medical colleges of the country.



| am especially grateful to GlZ (German Society for International
Cooperation) and CIM (Centre for International Migration &
Development) for providing working opportunities for me during the

past four years in Afghanistan.

In Afghanistan, | would like to cordially thank His Excellency the
Minister of Higher Education, Prof. Dr. Obaidullah Obaid, Academic
Deputy Minister Prof. Mohammad Osman Babury and Deputy
Minister for Administrative & Financial Affairs Prof. Dr. Gul Hassan
Walizai, Chancellor of Nangarhar University Dr. Mohammad Saber,
Dean of Medical Faculty of Nangarhar University Dr. Khalid Yar as
well as Academic Deputy of Nangarhar Medical Faculty
Dr.Hamayoon Chardiwal, for their continued cooperation and

support for this project.

| am also thankful to all those lecturers that encouraged us and
gave us all these books to be published and distributed all over
Afghanistan. Finally | would like to express my appreciation for the
efforts of my colleagues Ahmad Fahim Habibi, Subhanullah and
Hekmatullah Aziz in the office for publishing books.

Dr Yahya Wardak

CIM-Expert at the Ministry of Higher Education, February, 2014
Karte 4, Kabul, Afghanistan

Office: 0756014640

Email: textbooks@afghanic.org

wardak@afghanic.org



Message from the Ministry of Higher
Education

In history books have played a very important role in gaining
knowledge and science and they are the fundamental unit of
educational curriculum which can also play an effective role in
improving the quality of Higher Education. Therefore, keeping in
mind the needs of the society and based on educational standards,
new learning materials and textbooks should be published for the
students.

| appreciate the efforts of the lecturers of Higher Education
Institutions and | am very thankful to those who have worked for
many years and have written or translated textbooks.

| also warmly welcome more lecturers to prepare textbooks in
their respective fields so that they should be published and
distributed among the students to take full advantage of them.

The Ministry of Higher Education has the responsibility to make
available new and updated learning materials in order to better
educate our students. Finally | am very grateful to German
Committee for Afghan Children and all those institutions and
individuals who have provided opportunities for publishing medical
textbooks.

I am confident that this project should be continued and
textbooks can be published in other subjects too.

Sincerely,
Prof. Dr. Obaidullah Obaid
Minister of Higher Education
Kabul, 2014
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