12 LEAD EKG

&
CXR INTERPRETATION

CARDIAC CLINICAL NURSE SPECIALIST
APN, CCRN, CCNS-CSC-CMC

www.cherylherrmann.com

cherrmann@frontier.com



Audio Product

 Recording discount for
participants $60

 Nonparticipants = $190

o Get CEs and manuadl

https://catalog.vyne.com




12 Lead EKG 101

Learn the Normal so you can detect the abnormal
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12 Lead EKG

* Taking pictures of the
heart from 12 different
angles

e Pictures (EKG
complexes) are
created by picking up
the electrical energy
from the electrodes




The Electrical Conduction System

Creates an electrical impulse and transmits it in an organized
manner to the rest of the myocardium

Al I-!li

SA node 60-100 BPM
AV node 40-60 BPM
Purkinje cells 20-40 BPM




Basic Components of the Complex

Deflections & Segments

P Wave
0 Rounded, <2-3 mm, 1t in hyperirophy

QRS Segment

0 <.12sec. &> 5 mm, transition occurs V3 or V4 e
o presence of Q normal in children/elderly
o Qwave sig. > 0.5 mm

T Wave . . .
o0 <5-10 mm, peakedin t K+ /N ST T

U Wave o

o Follows T wave, presentin | K+

ST Segment

o lIsoelectric, sig. If > +1.0 above or below
baseline

o Depression =ischemia
o Elevation = injury

—

QT interval |
|




Vector

A diagrammatic way of showing the strength and
direction of an electrical impulse
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Vectors

e Atrial

o Septal

e Ventricular

")



Atrial Vectors & Depolarization

Two atrial vectors

Initial wave spreads
anteriorly through the RA
towards the AV node

Next wave travels
posteriorly toward the LA

The mean P wave vector
represents the average
direction and magnitude of N 4

depolarization through
both atria .

Normal P wave
configuration.



Three Stages of Ventricular
Septal Depolarization

Phase I: Septum from |eft
to right



Right Ventricular Depolarization

The Electrical System of the Heart  Phase ll: nghi'
ventricle and apex




Left Ventricular Depolarization

e Phase lll: lateral wall The Electrical System of the Heart
of left ventricle




The Electrical Axis of the Heart

Sum of all the vectors found in the heart




Vectors and Leads
Depolarization Parade

* A vector moving toward an
electrode is represented as I / \ l
a positive wave. e
o0 In a parade things movin | |
’rowaF;ds the carr?erq see ’rghe & [& & ﬁ &
front or positive /\
* A vector moving away from \/L A /\,
an electrode is represented V

as a negative wave.

o In a parade things moving
away from the camera are the Source: Garcia. 12 Lead ECG 12:9
back or negative
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Learn the Normal so you can detect the abnormal
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The 12 Leads

Bipolar Leads
Each lead has two poles:
One positive & one negative

L, 11, 1l

Unipolar Leads

Only one lead is physically positive
Negative lead is not a specific site on the body

AVR, AVL, AVF, V1-Vé



Bipolar Leads
[, II, III

Also referred to as exiremity leads due to
placement on the body

Record electrical forces two points equidistant
from the heart.

Each lead has two poles: one positive & one
negative

Two leads to give the picture

Current travels Negative to Positive to create the
electrical complex

12 Lead EKG reads or takes the picture from the
positive electrode to the heart



Negative poles & Positive poles... You

must memorize

The heart depolarizes right to left and then down

Direction of the current indicates if the heart is
depolarizing normally

Current travels from negative to positive

Arrow (=) goes from negative pole to positive pole.
This is how the poles talk to each other. It will help
with axis.

Positive electrode on the body is the camera and
looking at the heart ©



Lead ]

 Right arm (--) > Left arm (+)
« EKG complex = everything positive

\ = Normal Axis of Heart



Lead II

e Right arm (--) > Left leg (+)
« EKG complex = everything positive

\ = Normal Axis of Heart



Lead III

o Left arm (--) - Left leg (+)
« EKG complex = mostly positive, can be biphasic

\ = Normal Axis of Heart



Einthoven’s Triangle

— Lead | +

Lead |l Lead

By connecting the electrodes of the limb leads,
the Einthoven’s Triangle is formed.



Augmented Limb Leads
AVR, AVL, AVF

Records electrical activity between the center of the heart
and an exiremity

Since these leads are low voltage they are artificially
augmented

Unipolar leads: Negative pole is the heart



AVR: Augmented Voltage Right

 Heart (--) > Right Arm (+)
e EKG complex = negative

AVR +

\ = Normal Axis of Heart



AVL: Augmented Voltage Left

* Heart (--) > Left Arm (+)

« EKG complex = May be positive or negative or
biphasic because it is perpendicular to axis

AVL+

_ LEEV +

\ = Normal Axis of Heart



AVF: Augmented Voltage Foot

 Heart (--) 2> Left Leg (+)
« EKG complex = positive

— Lead | +

el \VA=

\ = Normal Axis of Heart



Depolarization of limb & augmented leads

Sweetwood, H. Clinical Electrocardiography for Nurses. 1983



To learn you need to hear something....

o 6 times
o 6 different ways S| X

6 V| sels I |
SIX



+ and - poles?

Lead |

N\

LLLLL

Lead I

7\

+LL

Lead |11 / )

+VLL

Lead AVL

7 NEE




The Precordial System
(Chest Leads V1 — V6)

Records electrical

activity of the heart by
placing elecirodes on
the anterior chest wall

Heart is the negative
pole

Positive pole is where
the electrode is placed

Unipolar leads




Precordial Leads Placement

« V1 A4thintercostal space
{ICS) right sternal border
septum)

e V2 4th ICS, left sternal
border (septum)

« V3 Midway between V2
and V4 (anterior)

e V4 5thICS, left
midclavicular line (anterior)

« V5 5thICS, left anterior
axillary line (lateral)

e V6 5thICS, left midaxillary
line (lateral)




Precordial Leads




Depolarization of Precordial Leads

V1 & V2 =
moving away
; from positive
' \ ‘ A/L\ electrode so
\ “ Nl should be
.\ 4 o n negative

V3 V4_
R R
S S

Sweetwood, H. Clinical Electrocardiography for Nurses. 1983



Depolarization of Precordial Leads

V3& V4=
perpendicular
so should be

: biphasic
N e

Sweetwood, H. Clinical Electrocardiography for Nurses. 1983



Depolarization of Precordial Leads

V5 & V6 =
fowards so
positive

o Sweetwood, H. Clinical Electrocardiography for Nurses. 1983



Depolarization of Precordial Leads

Sweetwood, H. Clinical Electrocardiography for Nurses. 1983



R Wave Transition

Indicates if the heart is depolarizing normally
R wave: Rises above baseline

DAL
i




| PEaT

[l PEST




12 Lead EKG 101

Learn the Normal so you can detect the abnormal

* |Is the EKG depolarizing normally




Vectors and Leads
Depolarization parade

* A vector moving toward an
electrode is represented as I / \ l
a positive wave. e
o0 In a parade things movin | |
’rowaF;ds the carr?erq see ’rghe & [& & ﬁ &
front or positive /\
* A vector moving away from \/L A /\,
an electrode is represented V

as a negative wave.

o In a parade things moving
away from the camera are the Source: Garcia. 12 Lead ECG 12:9
back or negative




Normal Depolarization Review

If the wave is moving
towards the positive
electrode or where the
camera is, the wave will be
positive

If the wave is moving away
from positive electrode, the
wave will be negative

If the wave is perpendicular
to the positive electrode
then can get a little positive
or a little negative or
biphasic complex

Source: Garcia. 12 Lead ECG 12:9



Normal Depolarization Review

Leads I II, III

 Lead | & Il --- Everything positive
 Lead lll - mostly positive — can be biphasic



Normal Depolarization Review

AVR, AVL, AVF

AVR - Negative : Positive electrode on right
shoulder and depolarize away from there creating
a negative wave

AVL - Camera perpendicular- may be up or down
or biphasic

AVF -- Positive



Depolarization of limb & augmented leads

Sweetwood, H. Clinical Electrocardiography for Nurses. 1983



Normal Depolarization Review

Precordial Leads

V1 & V2 = moving away from positive electrode so
should be negative

V3 & V4 = perpendicular so should be biphasic
V5 & V6 = towards so positive



Depolarization of Precordial Leads

Sweetwood, H. Clinical Electrocardiography for Nurses. 1983



Normal EKG Depolarization

I AVR V1 V4

? ! l Biphasic
| AVL V2 V5

T T orl ! T

1l AVF V3 V6

Biphasic




Practice & Application Time




RA

LA

Lead |

N/

LL

Lead AVR

/

N/

Practice Time:
1. Label the positive and negative poles in the limb leads
2. Label the positive poles appropriately for the augmented leads

\

Lead I

/N

\/

Lead Il

/

N/

\

Lead AVL

AV

Complete pages 75,76

Lead AVF

N/



1. List the correct placement of the positive pole in
each chest lead.

= V1
= V2
= V4
= Vb

2. Which polarity is the QRS primarily in V1?
Positive Negative

3. Which polarity is the QRS primarily in Vé?
Positive Negative

4. In which leads should the R wave transition occur?



Identity the Normal EKG Depolarization
in each of the 12 Leads

I AVR V1 V4

1 AVL V2 V5

1] AVF V3 V6




Answers



+ and — Poles Summary

© ----- > = Camera looking from positive lead

s> = Direction of current Negative to Positive to get EKG complex

\ Lead Il




+ and - poles?

Lead |

| / \ead / \ew//

+ L +

VR/ \

ﬂ+ LA
Leadw/ \LeadAVF /




. List the correct placement of the positive pole in
each chest lead.

= V1 4t |CS, right sternal border

= V2 4t |CS, left sternal border

= V4 5 |CS, mid clavicular line

= V6 5" |CS, mid axillary line

. Which polarity is the QRS primarily in V1?

Positive Negative
. Which polarity is the QRS primarily in Vé?
Positive Negative

. In which leads should the R wave transition occur?
V3 or V4



Normal EKG Depolarization

I AVR V1 V4

? ! l Biphasic
| AVL V2 V5

T T orl ! T

1l AVF V3 V6

Biphasic




Ace the Axis - Axis Deviation




AXI1S

Tells that the heart is depolarizing normally
Average direction of mean vectors of the heart
Described on a 360 degree wheel

Only way an axis shift can be determined is by
an ECG

Axis shift represents an underlying problem - the
axis is asymptomatic, the cause may have S/S



Hexaxial Reference
System

Hexaxial Reference System

=-90°

-60°

AVR(#+) | AVL(+)
-150 -30°

+180°

0" I(+)

+15




Hexaxial Reference
System

“'\ ; Positive Pelg
of Lead

Hegathe Poe | 180°
of Lend | |




Normal axis



Four Quadrants of Hexaxial System

Extreme Right Axis =y
-90 to +180/270 2

14

Lead | AVF

Left Axis Quadrant

-30to - 90
Lead | AVF

Right Axis Quadrant
+ 90 to + 180

i1

Normal Axis Quadrant

-30 to + 90

L |

Lead | AVF

Lead | AVF




Normal Axis

e
Extreme Right Axis g:
-90 to +180/270 'ﬂ':-
l ' W] :
Leadl AVF
w
180°

Right Axis Quadrant

+90 to+ 180
Leadl AVF

Left Axis Quadrant
-30 to-90

LR

Leadl AVF

Mormal Axis Quadrant
-30 to +90

Tt

Leadl AVF

Downward &
to the lefi

-30 fo + 90



Alterations in Axis

AXxis shifts TOWARDS Axis shifts AWAY

 area of increased e from area of AMI
muscle mass - « from hemiblocks
hyperirophy

e bundle branch blocks



Extreme Right Axis
-90 to +180/270

(RN

Leadl AVF

Right Axis Quadrant
+90 to + 180

i1

Leadl AVF

Left Axis

Left Axis Quadrant
-30 to-90

LR

Leadl AVF

A\ /

AT

< 06+

N~

0o
Mormal Axis Quadrant
-30 to +90
Co Leadl AVF

Upward & to the
left

-30to-90

Left Ventricular
Hypertrophy

LAH. LBBB
Inferior infarct

Mechanical
shift of the heart
fo more
horizontal - PG,
ascites,
abdominal
fumor

WPW



Extreme Right Axis
-90 to +180/270

134

Leadl AVF

|

,Hightﬂ.xiﬂluadrant
+90 to + 180

i1

\ Leadl AVF

\_/

Right Axis

Left Axis Quadrant
-30 to-90

LR

Leadl AVF

Mormal Axis Quadrant
-30 to +90

Tt

Leadl AVF

Downward & to
the right

+ 90 to + 180

Right ventricular
hyperirophy

LPH

Lateral infarction
Dextrocardia
RBBB

PE

Pulmonary
Infarct

Emphysema

Anything that
affects the RV



Extreme Right Axis

\

Extreme Right Axis
-90 to +180/270

11

Leadl

N

WAl

Left Axis Quadrant
-30 to-90

LR

Leadl AVF

Right Axis Quadrant
+90 to + 180

i1

Leadl AVF

Mormal Axis Quadrant
-30 to +90

Tt

Leadl AVF

Upward & to the
right

- 90 fo + 180/270
Ventricular Tach

Multiple
infarctions

Never good



Methods of Axis Determination

« Can only be determined by EKG
 Technology - elecirography machine calculates



Went. rate 110 BFM
BE interval 136 s
ORS diration B ms
OO Te 350147 s
P=R—T axes 13 58

AXis 54 = Norma
Lead| & AVF=1 1
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Methods of Axis Determination

e Leads|, II, Ill, AVR, AVL & AVF are used

 Three different methods can be used for

confirmation
o0 Quadrant

o Parallel

o Perpendicular



Quadrant Method

Identify polarity of -
Lead | and AVF M\__,T-

t t+ = normal axis M Ll
t1 =LAD A AN
11 =RAD

| =Extremerighto "

left M _ w




Isolating the Direction of the Axis
Quadrant Method

Lead | & AVF

o Are they positive or
negative?

o Place in appropriate
quadrant




Quadrant Method
Step 1

Lead |
o Is it positive or
negative?

 Place in appropriate
quadrant




Quadrant Method
Step 11

AVF

o Is it positive or
negative?

 Place in appropriate
quadrant




Quadrant Method
Step III

« Combine the quadrants
to determine the QRS
axis quadrant




Four Quadrants of Hexaxial System

Extreme Right Axis
-90 to +180/270

14

Lead | AVF

Right Axis Quadrant
+ 90 to + 180

i1

Lead | AVF

Left Axis Quadrant

-30to - 90
Lead | AVF

Normal Axis Quadrant
-30 to + 90

L |

Lead | AVF




Quadrant Method

Identify polarity of -
Lead | and AVF M\__,T-

t t+ = normal axis M Ll
t1 =LAD A AN
11 =RAD

| =Extremerighto "

left M _ w




Thumb Method




Normal Axis

e Lead | - Positive « AVF - Positive

+ Left thumb up . Right thumb up




Left Axis

 Lead | - Positive « AVF - Negative
o Left thumb up * Right thumb down




Right Axis

 Lead |- Negative  AVF - Positive
o Left thumb down e Right thumb up




Extreme AXis

« Lead | -Negative

« AVF - Negative
e Left thumb down

* Right thumb down




Practice &
ApplicationTime




Indicate if Lead I and AVF are t or |

AXIS Normal |Left Right Extreme
Degrees right
Lead |

AVF

Page 77



AXis Summary

AXIS Normal |Left Right Extreme
-30t0 +90 |-30t0-90 |*+90to +180 | -90to +180/270

Lead | ¢ ¢ ¢ ¢

AVF ¢ * ¢ ¢

Left Apart  Right Together




Alterations in Axis

Match Column A with B
Column A Column B
Axis shifts AWAY  area of increased
muscle mass -
hyperirophy
Axis shifts TOWARDS * from area of AMI

« from hemiblocks
 bundle branch blocks



Alterations in Axis

AXxis shifts TOWARDS Axis shifts AWAY

 area of increased e from area of AMI
muscle mass - « from hemiblocks
hyperirophy

e bundle branch blocks



Normal Axis

e Downward &

B to the left
B o . e -30to + 90
’f z N |

§ 4

Left Axis Quadrant

Leadl AVF
Leadl AVF
w
180°
Mormal Axis Quadrant
Right Axis Quadrant -30 to +90
+ 90 to+ 180 t t
l ' Leadl AVF
Leadl AVF




Admission EKG --Troponin bumped to 2.0 ng/ml
Taken emergently to Cath lab

Went. rate

PI imterval
RS duration
1T
P-R-T axes

- Axis = 49
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Extreme Right Axis
-90 to +180/270

(RN

Leadl AVF

Right Axis Quadrant
+90 to + 180

i1

Leadl AVF

Left Axis

Left Axis Quadrant
-30 to-90

LR

Leadl AVF

A\ /

AT

< 06+

N~

0o
Mormal Axis Quadrant
-30 to +90
Co Leadl AVF

Upward & to the
left

-30to-90

Left Ventricular
Hypertrophy

LAH. LBBB
Inferior infarct

Mechanical
shift of the heart
fo more
horizontal - PG,
ascites,
abdominal
fumor

WPW



Lett Axis Deviation from
Left Ventricular Hypertrophy

With left ventricular hypertrophy, the electrical axis moves further
leftward, resulting in left axis deviation.

Source: Thaler, M. The Only EKG Book You'll Ever Need, 51" ed



EF 30% -- Left Ventricular Hypertrophy




LBBB

Went, rate 4 BPM Sinys rhiythm with 15t degree. A~V block
PR interval 234 s Left axis deviation
QRS duration 162 ms Left bundle branch block
QTiQTe 452/525  ms Abnormal ECG S
P=R—T ixes 6% 13 4D When compared with ECG of 16-NOV--2009 18:17,
Mo significant change was found /

Axis=-43




180°

+90°
lead AVF

Left Axis Deviation from

Left Anterior Hemiblock

site of left anterior hemiblock

HHH

z
S

Eiaam:
s

i

" AVF

Left anterior hemiblock. Current flow down the left anterior fascicle is blocked: hence,
all the current must pass down the posterior fascicle. The resultant axis is redirected
upward and leftward (left axis deviation).

Source: Thaler, M. The Only EKG Book You'll Ever Need, 5" ed



LAH

Vent. rate 56 BPM Sints badycardia with 1st degree A=V block

PR interval 212 mig Left anlerior fascicular block

ORS duration 100 ms Abnormal ECG

OrQTe 386372 ms When compared with ECG of 07-NOV-2009 08:45,
P-R-T axes T =82 S No siggificant change was found

AXis = - 52

COMMENT:




Old Inferior AMI

Venk. rate #2 bpm Nornel sinus rhyth
PR interval 152 m= Left axis dewiation )
QRS duration  H& ms Inferior infaret, epe wndefermined

OTOTe. 406474 ms Abnormal EOG
PR axes 62 44 102

AXis = -44

TR
-
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e ”**T"*JE e ¥ ATWV‘HWMM

IR S e

e e e




Extreme Right Axis
-90 to +180/270

134

Leadl AVF

|

,Hightﬂ.xiﬂluadrant
+90 to + 180

i1

\ Leadl AVF

\_/

Right Axis

Left Axis Quadrant
-30 to-90

LR

Leadl AVF

Mormal Axis Quadrant
-30 to +90

Tt

Leadl AVF

Downward & to
the right

+ 90 to + 180

Right ventricular
hyperirophy

LPH

Lateral infarction
Dextrocardia
RBBB

PE

Pulmonary
Infarct

Emphysema

Anything that
affects the RV



Right Axis Deviation from
Right Ventricular Hypertrophy

+90°

With right ventricular hypertrophy, the electrical axis moves rightward,
resulting in right axis deviation.

Source: Thaler, M. The Only EKG Book You'll Ever Need, 5™ ed



PMH: 3 year history Chronic lung infection. Mycobacterium avium-intracellular 1 year
ago, Cavitary lung lesion, r1ght pneumonectomy day before this EKG

W, Gile 95 APM Norrmal simus rhytbm

PR imerval 124 i) Riphtwand axis

QRS dhratian P T3 Early repolarizabion

AT 356447 s Barder me EOG

F-B-T e 5791 4 When compared with ECG of |0-JUL-200% 10:35,
ST ebevalzan now present in-Arteriorleads
Cansider Hyperkalemia

Axis = 92
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LPH
PMH: HF with EF 15 — 20%, COPD, NSTEMI

Vent. rate 130 BPM Atrial fibrillation with rapid ventricular response

PR interval B ms Left posterior fascicular block

QRS duration 102 ms Septal infarct (cited on or before 06-NOV-2009)

QT/QTe 292/429 ms T wave abnormality, consider inferior ischemia or digitahs effect
P-R-T axes * 112 48 Abnormal ECG

When compared with ECG of 05-DEC-2009 10:13,
Atrial fibrillation has replaced Sinus rhythm
T wave inversion more evident in Inferior leads

Axis = 112
| H/H/*‘”M\W’vm WN‘V:‘“M\VM

VWMEWWWF\W o

aV] Va
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e e N e e e - e e e



Right Axis Deviation from
Left Posterior Hemiblock

- 3
;: B 1 T
il S i
| AVR
T = B
‘ i Emmey s
1 [
site of left E==H o
posterior hemiblock = ] s
—go° : B
Il AVL
180° 0°
U HE '
lead | EEEIEE : it B FH
et : 2ot B =
+90° IS i e it it :
b : s ei== = s b
s Hit THHH === ¥ : 5
lead AVF = = : == s i o
B - : : xt H e =He
1] AVF

Left posterior hemiblock. Current flow down the left posterior fascicle is blocked;
hence, all the current must pass down the right anterior fascicle. The resultant axis
is redirected downward and rightward (right axis deviation).

Source: Thaler, M. The Only EKG Book You'll Ever Need, 51" ed



1 week old infant, murmur
? Dextrocardia
Echo ASD, mild pulmonary regurgitation

Vel e [ LA 1118 AR s okt PediaEie BT Pimlpas » Y kb

Pt insersal &R e :\'-:-n*:::l'u s rI'n_-fhn

CQES Loration = L Bophl verinelar hy posivoply

QTAQTe FRLsEng ns s De Im.r'hn

PR-T s 51164 i PEDL "L rlil{ AMALYEIE - MANU FL-':ll‘rTP k.]'!-".l’\ REQUIRED
When pasrad werthy ECL ol D)= I,]_.{_.- 1

E‘HJ-"rH'_I ST SIS PRESENT

AXis = 164
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RBBB
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Extreme Right Axis

\

Extreme Right Axis
-90 to +180/270

11

Leadl

N

WAl

Left Axis Quadrant
-30 to-90

LR

Leadl AVF

Right Axis Quadrant
+90 to + 180

i1

Leadl AVF

Mormal Axis Quadrant
-30 to +90

Tt

Leadl AVF

Upward & to the
right

- 90 fo + 180/270
Ventricular Tach

Multiple
infarctions

Never good



83 y/o, PMH: pulmonary hypertension and pulmonary fibrosis

Venr, rate 68 BPM Mormal sinus rhythm

PE interval 166 ms Possible Left atrial enlargement

QRS duration 134 ms Bight sitperior wxis devialion

QTQTe AT ms Non=specific intra=ventnculur conduction hliock
P-R-=T axes 81212 72 Abnormal ECG

When compared with ECGof 31-0CT-2009 (5:43,
Mo gignificant change was found

AXis = 212




Wide Complex Tachycardia

Vant. rete 150 BPM Wide QRS ta :|ﬂ:'.-EI'I:|

PPPPP rval 120  ms When compared wilh ECG of 27=JUN-2013 11:23,
QRS duration 170 ms Significant cha ngas h-ew oocurrad

QTaTe 304D ma

P-R-T & =221

i B B A A e e A A A A e AT A



Axis changes during AMI
66 y/o preop EKG #1

HE-ALIC- 2009 13858
Ve e 52 BPM Mormil sigus thythm

FRinterva | |98 s Inferior AND Posterior infarct ol

LIS durmion 58 m Abnormal BEOG

i B 43EM44 faits N e mmp\u el with BOG of 1081462005 0%-53,
PaR-T awe W 43 Mo sapmficant, change was fours

Axis =9
| E'L -~ ;l _ﬂ_ﬂ_ ﬂﬁw___ﬁ,f-—vu_f] SE== F—'_JL—W_“_\JL_/L Jr_/L —
e e e

r ﬁ&wﬂ%hm&h@ﬂf x_‘._’ u_u___lk,_Jqu -_-m-.t,_/\——-—.'h.—--"“u__,_}b_z 1

Hl JHM—«P‘— AJ\%WJ‘“ L‘”JHLMMW’ :




EKG #2 upon admission to ICU after thorocotomy. Sent to
Cath lab. Stent to RCA

SEPOV-ZO0D 14:47:33

Venl, rale Q8 BPM Mozl sius h':[lrn

PR fnizreat 196 niE Rightwa rd

LIS dusation 6 ms S'l elew tm‘Cm'. JcrL.a.l.cm ]'ﬂ Iy in F R}
QT AAGMA ms 51’ I.c L-:mc sidder inferi n ‘w .u: 1& :* fipl
P-R-T anes 43 43 &5 i ;-.CL TEMI*

Ah o iral ELG
When compared wilth BCG of 10-ATG-2009 1318,
Actte Infierolateral M

AXxis = 93
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EKG #3 — 3 hours later

&7 BPM
PR, interval 26 ms:
QE% duration a4 i
T FARET ms
P-R-T axecs 4 B6 1A

AXis = 86

a‘\"R.

i i |
VL

aV'F

EEnEe

FANOV-ZOH 1111208

04 P i uealine, interpretation may be sdversely alfecied
Sinus rhpthm with Lt degnes &V bleck with Possible Premature sirial complesis with Abberent condustion
Agwe Tnferior lateral mi

Lateral ijury patiern

EE fh XE Ak K ﬂl[..:'q.l I'E W B UL L

Adnormal BCG

When compared with ECG af 23-NONV-Z009 14:47.

Evalutionare ¢hanges of I are pregent
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EKG #4 12 hours later

TANOVEI00E 063445

et Tale a0 BPM Mormal sinus rhythm

PR :nterval 08 TS Lefi exis deviation

QRS duratizm B2 e ®x k% 2R A E ACUTR N = o 05 6a ae

OTH)Te 380/438 bt Abnonmal FOG

PR=T axes =25 -43 T Whizn comspared with ECG of 23-WOV2008 1742,
Lageral 85T clevation Improved
5T less elevated 1n Inferior leads:

Axis =-43
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Occluded old RCA Stent

Post procedure after deploying new stent
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AXis Summary

AXIS Normal |Left Right Extreme

-30t0 +90 |-30t0-90 |*+90to +180 | -90to +180/270
Lead | ' ' | l I | l I
AVF
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Beat the Bundles
Bundle Branch Blocks

Complete RBBB

Complete LBBB

Left Posterior
Hemiblock (LPH)

Left Anterior Hemiblock
(LAH)

Bifascicular,
Trifascicular Blocks




Right Bundle Branch Block
RBBB

RBB
SA
node LBB
Internodal “—— L . 0 LPF

pathways \

Purkinje

Figure 13-2: Right bundle branch block.

Source: Garcial? Lead EKG 13:2 & 13:3



Right Bundle Branch Block
RBBB

Causes

e Chronically increased right ventricular pressure, as in cor
pulmonale

e Right ventricular hypertrophy

A sudden increase in right ventricular pressure with stretch, as
in pulmonary embolism.

 Congenital heart disease (atrial septal defect)
« Myocardial ischemia or infarction
 Myocarditis

 Hypertension






RBBB Criteria

R’ Figure 135

e QRS >0.12 sec or 120msec
e Slurred S wave leads | & Vé
« RSR’' pattern Vi

Easy way:
V1 = Positive, QRS > 0.12 sec

 Rabbit Ears

Source: Garcia. 12 Lead ECG



RBBB

 Half a rabbit ear
R’ QRS mostly postive

Q

Figure 13-7: If you see a O wave in lead Vs in the pres-
ence of RBEE, the first positive deflection is called an R
wave instead of an R wawve.

Source: Garcia. 12 Lead ECG



A T e N LT R L S R Y |

Vet rate 491 BPM Simus rhythm with Ta degree A=V black

PR i}unrva! 232 mg Right bundle branch hiock

QRS duration 136 ms Lefl anterior fascicular: hlock

Q’T.l"url e ATeMed ma 2 TRifn woenlar block ###¥

P=R=T axes 48 42 17 Reeent Amerolateral infarct (cited on or hefore 30-SEP-2009)

LR o - hf_"i_}TE Tnl,-]'] LR SR T
Abnermal BCG
When compared with ECG of 02-0CT-2009.04:26,

QRS — 136 ms PR interval has increasad

i | e TR I o (W L
aVR

-

Slurred"S wave Lead | & V6
n
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Venl rate 84 BPM Normal sinus rhythm

PR interval 168 ms Right bundle branch block
QRS duraticn 124 ms$ Left anterior fascicular block
T 4200496 ms w5 Rifascicular Block ###
P-R-T axes g =71 3 Abneormal ECG

Mo previcus BCGs available

QRS =134 ms
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Left Bundle Branch Block
[.LBBB

Interindal S i . e
pathuss : i

=
1'\/ B "

Kl
Plirkinje

Source: Garcial2 Lead EKG 13:19



Left Bundle Branch Block

LBBB
Higher mortality than Causes
RBBB e Dilated
Most often seen in cardiomyopathy
large Anterior Mis « CAD
Lower EFs  Hypertension
Often seen in later « Infiltrative diseases of
stages of Heart Failure the heart

* Benign or idiopathic
causes



LBBbB




LLBBB Criteria

* QRS >0.12 sec or 120msec

 Broad, monomorphic R
waves in | & V4, with no Q
waves

 Broad, monomorphic S
waves in V1; may have a

small r wave
Easy way

J\[ « QRS >0.12 sec
.  Negative V1 = Carrot




Vent. ruts 90 BPM Maormal sinus rhythm

| PR interval 180 ‘ms Left axis deviation
(RS duration 140 ms Left bundie ranch hlock
| QT Te IBTM6T  ms Abwonmal ECG
] P-E-T axes 34 =34 119 When compared with ECG of 26-NOV-2005 13:21,

Vent rate has increszed BY 31 BPM
T wave inversion no longer evident in Inferor leads

QRS = 140 MS 1 wave inversion more evident in Lateral leads

' Broad, monomorphic R waves in | & V6
with no Q waves

road, monomorphic S Wavers in Vﬂr rn p A
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Yent. rate 59 BPEM Sinus bradyveardia

FE imterval Me ms Left bundle branch block
QRS duration ldd s Abnormal FCG

T Te 442457 my Mo previows BOGs available
P-R-T axes TE d5 0

QRS = 144 ms
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1 aVit V4
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LVH, LBBB, LAD

Went, rate 51 BPM Mormal <inus rhythm
PR interval 206 ms Lefi axis deviation
QRS duration 34 ms Left ventricular hypertrophy with QRS widening and repolarization abnormality
QT Te IBEMSS ms Cannot rule cut Septal infarct {cited on or before 29-APR-2005)
P-R-T axes 2 =34 21k Ahnormal BECOG
MNochanige

ORS = 134 ms
. -. (‘mﬁ /\ P, f‘er ,l‘,a»Ul

nES

e e







BBB = QRS > 0.12sec

 LBBB = QRS > 0.12 sec,
Negative QRS in V1
(carrot)

e RBBB = QRS > 0.12sec:
Positive QRS in V1
(rabbit ears)




Incomplete Bundle Branch Block
QRS in no man’s land

Incomplete RBBB Incomplete LBBB
e 0.09-0.10sec « O0.10-0.11 sec
« RBBB pattern  LBBB pattern



Vent. rate 36 BPEM Simms mradycardia with Dst degree A-V block

PE mterval 232 ms Laft axis daviation
QRS durahion 108 ms Incomplate left bundle branch block
QTiQTe 502484 ms 5T & T wave abnormality, consider inferior ischemia
BE-T axas 3 49 237 8T & T wave abnormality, consider anterolzterz] ischemia
Prelonzed QT
Abnomal ECG

When compared with ECG of 14-0CT-2009 0707,
Incomplete left bundle branch bleck i now Present

QRS =108ms
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ent. rate 10 BPM Mormad ednus rhythm

PR Interval 160  ms Incomplate lell bundle Branch block

QIRE duration 110 ms 5T & T wave abnormafty, considar ateral ischemia
OTaTe 4320485  ms Probomged OT

P-F-T axes 2996 AT0 Abnosmal ECG

‘When compared with ECG of 08-8UG-2003 10:24,
Incomplete left bundle Branch block = now Fresent
Monspecific T wave abnormality has meplaced inverted T waves m inferior lsads

QRS = 110 ms




PPPPP rval 1 Inceamplets ight Bundss b 0
LIRS duration 1 Bomarine E
QT 4Ddiai Mo previous ECGs avallabie

a5 65 &0
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QRS =106 ms
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Hemiblocks

Block of one of the two
fascicles of the left
bundle branch system

LAH & LPH

4 X higher mortality
rate for pts with AMI

Risk factor for
developing CHB

Can indicate proximal
artery occlusion




Left Anterior Hemiblock
LAH

e Positive polarity
Lead |

 Negative polarity
Leads Il & Il

e 1711

Furkiniz LAF

o Left Axis Deviation

Source: Garcial2 Lead EKG 13:15



Veént, rate

PR interval
RS duration
OT/OTce
P-R-T axes

40 BPM

202 ms
108 ms
486396 ms
39 =61 0

Axis =-61

-

Marked sinus bradyeardia

Possible Left atrial enlargement

Laft anterior fascicular block

Abnormal ECG

When compared with ECG of 18-MAY-2009 10:10,
Mo significant change was found

S

|




180°

+90°
lead AVF

Left Axis Deviation from

Left Anterior Hemiblock

site of left anterior hemiblock

HHH

z
S

Eiaam:
s

i

" AVF

Left anterior hemiblock. Current flow down the left anterior fascicle is blocked: hence,
all the current must pass down the posterior fascicle. The resultant axis is redirected
upward and leftward (left axis deviation).

Source: Thaler, M. The Only EKG Book You'll Ever Need, 5" ed



Vent. rate 111 BPM Sinus tachyeardia

PR interval 196 s Lelt anterior fascicular black

QRS duration 8  ms Nonspecific 8T abnormality

QT e 234/454  ms Abnormal ECG

P=E-T axes 62 =52 70 When compared with ECG of 20-NOWV-2007 13:48,

Vent. rate has increased BY 42 BEM
Left anterior Fascicular block is now Present

Axis =-52

——ape

MMMWPﬂWMW e

aVR




Vent. re Gl BPM

PR interval *
QRS duration 106
QT/QTe 4344430
P-R-T axes HE -6

AXis = -60

ms
s

ms
59

q:“#‘ywljﬁr“ﬁwLMﬁ

Atral flotter with vanable A=V block

Pulmonary disease pattern

Left anterior fascicular block

Nonspecific ST abnormality

Abnormal ECG

When compared with ECG of 03-JUN-2009 10:24,
Atrial flutter has replaced Sinus rhythm

4]

2ommfs  [OmmymV 150Hz 711 125L.237 CiIb: 4l

SID: Q00046958 E1D: 148 EDT: 1842 03-TUN-2009 ORDER: 28543855 ACCOUNT: 0015

Paon



Left Posterior Hemiblock
LPH

 Negative polarity Lead |

B4
riode

e Positive polarity Leads Il & llI

Internadal £ :
pathveass ek

e 111

e Rare
* Right Axis Deviation
e |f RBBB, ask if there a LPH

Furkinje LAk

Source; Garcial2 Lead EKG 13:19



Vent. rate 130 BPM Atrial fibrillation with rapid ventricular response

PR interval i ms Left posterior fascicular block

QRS duration 102 ms Septal infarct (cited on or before 06-NOV-2009)

QT/QTc 292/429 ms T wave abnormality, consider inferior 1schemia or digitals effect
P-R-T axes * 1120 48 Abnormal ECG

When compared with ECG of 05-DEC-2009 10:13,
Atrial fibrillation has replaced Sinus rhythm
T wave iversion more evident in Inferior leads

Axis =112

Vs

25mm's 10mm/mV 150Hz  7.1.1 128L.237 ClD: |7 SID: 0000812940 EID:245 EDT: 13:12 07-DEC-200% ORDER: ACCOUNT: 0933500776
Page 1 of 1



Right Axis Deviation from
Left Posterior Hemiblock

- 3
;: B 1 T
il S i
| AVR
T = B
‘ i Emmey s
1 [
site of left E==H o
posterior hemiblock = ] s
—go° : B
Il AVL
180° 0°
U HE '
lead | EEEIEE : it B FH
et : 2ot B =
+90° IS i e it it :
b : s ei== = s b
s Hit THHH === ¥ : 5
lead AVF = = : == s i o
B - : : xt H e =He
1] AVF

Left posterior hemiblock. Current flow down the left posterior fascicle is blocked;
hence, all the current must pass down the right anterior fascicle. The resultant axis
is redirected downward and rightward (right axis deviation).

Source: Thaler, M. The Only EKG Book You'll Ever Need, 51" ed
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LAH & LPH Summary

LAH LPH

Lead |

Lead Il

Lead Il

AXIS

Page 78




LAH & LPH Summary

LAH LPH
Lead | A \7
Lead I \7 A
Lead Il \7 A
AXIS L eft Right




Bi & Tri Blocks

e Bifascicular Block: RBBB with LPH or LAH

 Trifasicular Block: RBBB with LPH/LAH & any type of
AV Block (1°, Wenckebach, Classical or CHB)



i

'

Tetralogy of Fallot — Septal defect repaired at age of 3 (50 years ago)
Severe Right Ventricular Hypertrophy

Vel Tile ab [ArM HMozal s byl

PR intervml LR ms 'Rigl". apmidle heench block

QRS doration L 4 Lot anterianr fascizutar black

OTATe SG85T 5 #22 Gifnscicatar Bock £4E

F-R-T s 5185 122 Marked T wave sdrormaling , Comsider Anteralnleral Tschemsa
Annemnal B

Wherncoraparsd with FOG of Z4MAY. 00T 1231,
Senusthythee has replaced Elecrronie atrial paceniaker
[RBRE and beft anterior fuciomiar Alock) has repliced
Mom-specilie wira-ventricubar conduetion bleck |
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Tetralogy of Fallot Patient 2 years later. 100% paced
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AXis Summary

AXIS Normal |Left Right Extreme

-30t0 +90 |-30t0-90 |*+90to +180 | -90to +180/270
Lead | ' ' | l I | l I
AVF

()

()




LAH & LPH Summary

LAH LPH
Lead | A \7
Lead I \7 A
Lead Il \7 A
AXIS L eft Right




+ and — Poles Summary

© ----- > = Camera looking from positive lead

s> = Direction of current Negative to Positive to get EKG complex

\ Lead Il




Pattern to Read EKG

Be consistent

Rate & Rhythm

QRS Interval V1 - for RBBB or LBBB

QT interval

Normal Depolarization - If not, why not
ST & T waves

What lead is abnormal and what other lead goes
with it



Practice & Application Time

For each EKG

o Identify if the depolarization
is correct

o Identify any BBB present
o Ildentify any hemiblocks
o Determine the axis
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Vant. rate 99 BPFM

PR mrterval * ms

QFES duration 144 ms

QT QT 3840492 ms

P-E-T axes * 14 -T2
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Vant. rate 81 EPM
PR interval 296 ms
QRS duration 156 ms
QTiQTe 476/552 ms
P-R-T axas 47718 @
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EKG 4

\ant. rale B2 BPM
PR interval 152 ms
QRS duratio 146 ms
ATQATe 452528 ms
P-R-T axes 75 =4
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Answers

LAD, incomplete LBBB, LAH
RAD, RBBB, LPH

Normal axis, LBBB
LAD, RBBB, LAH
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