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INTRODUCTION



APPROACH TO HYPERTROPHY AND
BLOCKS

Atrial enlargement and LVH 00:00:13

Right Atrial Enlargement

Pointed P wave

Twelve-lead electrocardiogram showing right atrial enlarg Tall and peaked P waves,

also called "p pulmonale,’ are seen in leads Ii, Ill, and aVF (arrows). Note that the waves are

taller in lead Il than in lead I. Leads i, lll, aVF, and Vare magnified to show the abnormal P
wave contour. The patient has chronic obstructive pul y di

QRS complex : narrow.

PR interval : normal. Q‘Bht adrial enlarsrnen'c
P wave : pointed, tall and peaked |— characteristic in COPD.
Abnormal morpholoag P wave —> adrial origin.

Rote > 100bpm —> atrialpo:ﬂ'\olosﬂ - a&rial’cachgcardia.

Rote : normal.
Left Atrial Enlargement | lse : odrio.
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The P waves are wide in leads |, I, lil, and aVF as well as several other leads. The
configuration of the P wave is M-shaped (P-mitrale). The P wave is negative in V.
The negative deflection measures at least 1 x 1 (1 mm wide and 1 mm deep).



Things 4o look for in an €C& in a stepwise manner
l. | QRS Complex

a. | Origin of QRS complex | P wave

PR interval

o E 2 EAN ol o

Rhuthm Sinus rhythm

Regularity | al small boxes b/w & QRS complex

— Requlay.

S. |Rote
1500/a1 = 70 bpm — Normoal

. |Pxis

QRS complex with max. height Lead | (7 boxes)
and aWL (33 boxes).

Axis lies b/w lead | and av — 0° o -20° —»
Leftward oxis.
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Rule out :
LVH : more muscle mass on le$t — Vector pushed to
lett.
Let side leads — stronger positive deSlection. .
Right side leads — stronger negative deflection.
L&Be : QRS prolongation (01a-016S se).

On 0§ —> LVH —> Sokolow Lyon index.
SoKolowLﬁon'm\ex:

{(vs«v&:)rmva*»(vn or va) s waved > 35 mm — LVH,
aa mm + 30 mm = 43 mmM > 35 mm — LVH.

OR

aVL > Il mm —> LVH,

L8RS —> QRS complex —> normal — Not present.

In a leftward oxis €06 with LV — 3° ST/T ¢ S —>
Pressure overload LVH.

ngwe'cﬁcod T inversion.
Profound ST depression.
'—\f a°sT changes
lschemia. reloted
ST chomges

LVH with strain patern : ST depression seen only in leads
showing LVH.

Inference of €C& : LVH + Strain + Leftward oxis.
Couses : (elderly)

* Long s{'andins HTNL

® Portic stenosis.
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CEF T il
L | QRS Complex |Narrow
3. |Origin of QRS | P wave
complex PR

interval
3, |Rhuthm Sinus rhuythm
Regularity | Regular.

Normal
Normal

1S00/3) = 70 bpm —> Normal

b. |Axis

QRS complex with max. height Lead | (7 boxes)
and aVvL (33 boxes).

Axis lies b/w lead | and avL — 0° 4o -30° —
LeMtward axis.

30 mm + 30 mm = 40 MM 7 35S mm —> LVH.
Inference of EC& : LVH + Strain + LeMtward oxis.

Left Ventricular Hypertrophy from Volume Overload

Twelve-lead electrocardiogram (ECG) showing tall voltage measuring »45 mm in V, and >25 mm
in 'V, combined with prominent Q waves and tallT waves. This pattern of LVH is usualy due to |
volume overioad. This ECG is from a 65-year-0id man with sickie cell anemsa with gross
cardiomegaly by ches! x-ray.



QRS Complex, P wave, PR intereval, Rate, Rhythm, Regularity :
all normal.

AXis : Lead & * 1I8Bmm and aVF : ISmm — b/w lead 3 and aVvF
— Normal axis — 60°-90°,

IS N + 8S mm = 40 MM > 35S mm — LVH,

€05 : eccentric LVH with normal axis.

RVH and RBBB 00:19:00
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Qish*c ventriculor ngeﬂropha. There is risht oxis deviation,
the QRS complexes are tall in v, and P waves are peoked in
Il and aVF. This pattern of right ventricular h}jperkrophg is
described as type A and is frequently seen in severe right
ventricular hgper-tropha often associated with congenital
heart disease or severe mitral stenosis.

!

QRS Complex, P wave, PR intereval, Rote, ththm, Qegularrtg :

all normal.
Axis : Lead 3 and aVF — 90°-130° — rightward axis.
¥ lead 3 has max. height — rightward axis.
Rightward oxis :
® RVH.
VI : R/S rakio 7 I,
a° ST changes could be because of MS RVH strain
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Chronic Obstructive Pulmonary Disease
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in chronic obstructive puimonary disease, the heart is vertically onented because of the
hyperinflated lungs pushing the diaphragm downward, This causes the P, ORS, and T deflections
tommwvmwwwwmwhmwcm'bulm “where all the deflections
in lead | bacome i by their dimir This could also occur in V, because
V. is also perpencicular in relation to lead aVF. in addition, the heart is rotated clockwise with peak
P-pulmonale in Il, Il, and aVF. These changes are consistent with type CRVH

p pulmonale : seen Hyperinflated lung — pushes
clasiccoly in lead a, diaphragm douwn —> axis shitted
lead 3, lead aVF. 40 90° — prominent complexes
seen in aVF and lead | —
Signs of COPD * absence of complexes seen —
® QRS complex : narrow. lead | sign.

* Pwave : p pulmonale.
° Leadlﬂeadls‘sn.
. wkowa:poorewoueprosression

RVH with RBBB
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* Axs : b/w lead | and lead oV — lePtward axis.

* vi:R/S ratio L.

° RVH + RE2S with leftward axis : biventricular
hypertrophy/bifascicular block (Left fascicular block).

REBS : unifascicular block.
RES + LAFS/LPFS : bifascicular block.
LB2S : bitascicular block.



Right Bundie Branch Block

* Wide QRS complexes measuring = 0.12 second.
"/
o targe terminal R’ waves with rR’ or rsR’ configuration.
- Onset of intrinsicoid deflection (R peak time) > 0.05 sec.
* Vg and leads on left side of ventricular septum (I and aVL):
- Wide terminal S waves are present.
- Septal g waves are preserved.

morphology chnrqe
Onset &f intrinsicoid deflection (R peak time) is delayed in V, (> 0.05 sec)

,—L Terminal
RR’

Vy ' A‘ : ‘wave i ¢
R’ rsR’
Onset of intrinsicoid deflection (Rpeak time) is normal in Vg (< 0.05 sec)

Right Bundle Ve : :
Branch Block h 3
«+————— Wide terminal —————>

QRS S wave RS

Right ventricular hypertrophy
with Re2s (bifascicular bloek)

v, Vy
ﬁ:ol% PR interval a 4 “ ﬂ
I avL v, Vs
Trifascicular block

III aVF Vg Ve

* QRS complex : wide.
* Vi:R/S ratio > I.
Hence RVH + RB2H,
* Axis b/w aVR and avL : Le$tward oxis.
Hence : bifascicular block (P level : Trifascicular block).



* s b/w lead | and VL — leftward oxis.
® LVH: 35 mm + 20 mm 2 35S mm.

* 2°sT/T changes present.
€04 : LVH with strain,

Axis : b/w lead | and avL leMtwoard oxis.
LVH :

. SoKo\owt.Hon index : normal,
o aM.7llrrmLVHpresen’c.
L6 ¢ LVH with leftward axis and minimal strain.
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LooKs like Ml due o ST changes : Trop to rule out.
8UT, avR and lead 3 —> max. height
oVL and lead | very negadive — axis awoy from them.
Hence right ward axis with RVH.
ST changes could be strain also — trop 4o rule out m.

P pulmonale T5Pe C RVH
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eifascicular block + PR interval prolongotion/mobitz —>
Trifascicular block.

Right Bundie Branch Block Alternating with Normal Conduction

Axi’s=b/wlead|grl\dav1.l — |leMtward oxis

: reR’ | o At :
| | |
" - VR/e >
| | |
SNormal PR in%_grval - = :
| |
I | | |
RVH + R&ES (bifasciculor block)
T S T
RVH + ReR8 (bifascicular block)
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electrocardiogram ofa S9-year-old man showing o bifascicular block
(consisﬁgo?ar‘sh&bundlebmnchbbchandaleﬂwﬁeﬁor fascicular
block). Ventricular rate is 58 bpm, PR-interval IS8 ms, QRS-duration IS8
ms, QTC 438 ms, R-axis ~45°,

LBBB and MI 00:45:16

Left bundie branch block

; ¢ Wide QRS complexes measuring 20.12 second. E
eVi: |
- QS or rS complexes |
* V6 and leads on left side of ventricular septum (I and aVL):
- Septal q waves are absent
- Monophasic R, RR’, slutter R or M-shaped R
- Onset of lmrinsleoid deflection (R peak time) is prolonged (>0.05s)

w po&-t
Onset of intrinsicoid deflection (R peak time) is normal in V4{

Wf\\/\

m
x‘ Ve ‘J:R peak time is prolonged in Vg measuring >0.05 srg_'conda

Left Bundle ; RR' AR ™M RR
Branch Block : ; 3
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A * b/w lead | and avL — leftward axis.
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LVH with LeRe (bifascicular block) with leStward axis

Left Bundie Branch Block with Unusually Wide QRS Complexes

o GRS compienss massure Smost 0.20 580008 and 00 8e3 & ehAed 10 the 7. The ususl wath of
1w RS pr-rop gl

peckly whwn thee & nghl o W
@ Gviation

Modified Sgarbossa's criteria for Ml in left bundie
branch block

Concordant ST elevation
>1 mm in leads with a
positive QRS complex

Height of

S wave

5/15 = 0.33 (>0.25)
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Acute myocardial infarction (Mi) and left bundie branch block

/v/\ "nn-mum M/A w:lm
LBBE + Acute MI LBBB + Acute Mi
AV, Y,V B:Vy, Vg, I, Bl oVF
| Whenthereis LBBB, the p of ST segment deviation 2 mm (A,B) and discordant ST elevation
i 25 mm (A) are consistent with acute Ml when by of acute
SR HRRNE. 1 % LR
A A | |
\-«"" "*\"r‘f\v" N-"’V’ \"' \‘]f V[V"r“*r*‘r e -j
| |
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i
Acute myocardial Infarction (MD and Le Bundie eronch
Block (LBRE). L8RS is present with discordant ST segment
elevation »S mm in V, and in V, (arrows), which in the
presence of symptoms chest pain indicate acute M.

i "

To rule out Ml in LeRS : modified sgarbossa’s eriteria.

L |inleads Vior Va | concordant change : ST | 2 I mm

Discordant change : ST T 2 S mm

3. |Inleads Vs or Vb | concordant change : ST T 2 1 mm

A Af

Concordant ST T Concordant ST |,
in lead VS in lead M1 or Va3 Discordant ST T

inlead Vi or va

12
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Concordant ST T
7 I mm in lead Vs

Aeute Myocardial Infaretion (MD and Le®t Bundle Branch
Block (LBRS). L8R8 is present with wide GRS complexes
measuring >01a seconds. Concordant ST segment elevoadion
uw»mgwmispresenﬂnleadswi\hml\zwaveshdudhg
Vs Ver and leads 1, mi, and aVvF (arrows) consistent with,

Bilateral Bundie Branch Block

Ebcvocafdiogmn(EOG)AandECGBamﬁombesamepaﬁmhkmsnmmhsapm.

(A) Right bundie branch block (RBBB) with left anterior fascicular biock. (B) Left bundie

branch block (LBBB) with type il second-degree AV block. The presence of RBBB and

| LBBB in the same patient suggests bilateral bundle branch block. (B) also shows Mobitz
type ll second-degree AV block. Mobitz type Il
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RE2S with leMtward oxis and trifascicular block

QRS Complex | Narrow

a |Oor '\Sh of GRS | P wave Normal
complex PR Normal
interval
Rhythm Sinus rhythm
Requiarity | Requiar
Rote
1500/al = 70 bpm — Normal
b. |Pds 0° - 90° : normal axis
1. | QT interval
8. |Vilead :R/S ratio
9. |Complexes wide : rule out bundle branch
morphology
10. | M pottern in VI and W pattem in VS or Vi 1o rule
out L&RS
I |RBBS — check axis — lefteward — bifascicular
block — check PR interval — prolonged —
trifascicular block.
13. | Apply Sgarbossa’s eriterio in LERS to rule out mi.
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AV blocks

Types of AV block :
® First degree.

* Second degree.
* Third degree.

First degree AV block 00:00:26

Regular sinus rythm : every P wave should be followed by
o QRS complex (every adrial depolarizadion is +o be followed
by ventricular depolarizatior.

In first degree AV block, there is a. delay in this eonduction
represented by prolongation of PR interval.

uswd\g asymptomatic.

§ood prognosis.

ldenh%ing feotures :

Qh}j{hm : Regular,

Rate : Normal, adrial § ventricular rate are same.
P wave : Normal sinus.

PR : Prolonsed, greoter than 100 ms.

QRS : Normal (100 ms or less).

So™ Sl can be seen.
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