=2 %/&g
“Beat It”’:

Understanding Arrythmias

Sarah Schettle, PA-C, MS, MBA
SBHPP 2024




Cardiac Anatomy

Cardiac Physiology
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What is “Normal”

What is “Abnormal’



REVIEW: Signals to Squeeze

Frontal plane
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——— —
- -
- -~

= — Bachman's bundle
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(SA) node

Anterior internodal

Atrioventricular
(AV) node

Middle internodal
Posterior internodal

Left atrium

Atrioventricular (AV)
bundle (bundle of His)

Left ventricle

Right and left bundle
branches

Right atrium

Right ventricle

Purkinje fibers

Anterior view of frontal section

« SAregulated by the autonomic
nerves of peripheral nervous system
« Parasympathetic and
sympathetic autonomic nerves
send signals to the SA node
« Speed up (sympathetic) HR
« Slow down
(parasympathetic) HR
« SAto AV impulses have 1/10 sec
delay (during which atria contract,
dump blood into ventricles)
« AV sends impulses to ventricles via
bundle of His through left and right
bundle branches to Purkinje fibers

2024

Image source: https://www.thoughtco.com/heart-nodes-anatomy-373242



REVIEW: Conduction System

 Sinoatrial (SA) node:

» Specialized pacemaker cells, in the RA between the SVC and the
RAA

» Gets blood from a branch of the RCA (60% of the population) or a
branch of the LCx (40%)

» Electrical impulse from SA goes to AV node via tracts within the
atria
 Atrioventricular (AV) node:

» Located at inferior aspect of RA, between the coronary sinus and
the TV

» Gets blood from a branch of the RCA (90% of the population) or a
branch of the LCx (10%)

» Electrical impulse goes from AV node through His-Purkinje system to
ventricles

» Divides into the LBB and RBB and ends at the Purkinje cells
» Purkinje cells:

 RBB and LBB get blood from branches from the LAD

|| ™ _ Bundle of His
_- Main left

bundle branch
Atrioventricular = \'%

o Anterior
fasccle of leht
bundle branch

Right bundle ¥
branch \
Posterior fascicle
Purkinje fibers of left bundie
B branch




ECG Graph Paper/Time Intervals
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« Each 1 mm “mini” box S ok i
IS 0.04 seconds . =
* 5 of the mini boxes b

form a “larger square”
and is 0.2 seconds

* 5 larger boxes would
be 1 second in duration

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.



3 segments

+ PR: atrial repolarizat
ECG Waveform begins (and ends during ST)

 ST: ST-T — ventricular
S repolarization (NOTE: ST
i W ﬁ elevation or depression can
Soomant] || {Sogmaat 17 sopr i | be seen with MI)

i 7'[ : 1 EH * TP: electrical restin
Sl L sinenan
EEmLL e . PR
* QT/QTc (if corrected for HR)
* PP/RR (QRS-QRS)

oRs
R

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger’s clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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« Remember: each little box is 0.04 sec
* In adults: normal PR = 0.12-0.20 sec (3 to 5 little boxes)

» Conduction through AV junction can be delayed making PR>0.2

SeC
* This is a 15t degree heart block (delayed)

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.



15t Degree AV Block

* First Degree AV Block: The PR interval is longer than 0.2
seconds or one big block on EKG

SN8 PATRN RS DRSS IPOAN Ao

Losstesed
PR = 0.34 sec

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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QT Interval

Upper Normal ° PraCtlce

Limit (sec)

 What Is Heart Rate?
* 5.4 big boxes, so
 300/5.4 =56 BPM

 What is QT interval?

« ~3.5 big boxes
* 0.2sec*3.5=0.7sec (so, long QT)

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.




How to determine
heart rate? M

* HR = beats per minute (BPM)
1. count # of big boxes between QRS complexes

2. Divide 300 by that number
« Example: 300/ 4 boxes = 75 BPM (HR)

* |If you want to be really accurate, do 1500 / # small

boxes
« 1500/20 = 75 BPM

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger’s clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division
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Standard Limb Leads I, Il 1l

Difference between two limbs

_ead I: LA-RA this lead moved down (horizontal)
_ead Il: LL-RA this lead shifts right

_ead IlI: LL-LA this lead shifts left (now they all
Intersect

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger’s clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences
Division.
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Augmented Limb leads: aVL, aVR,

aVF

-aVF
Electrical forces as
recorded from one limb
at a time +aVR
e a = augmented
« \V = voltage
e L =leftarm -aVL
* R =right arm
* F = left Foot aVE

Q.VL

- aVR

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division
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Putting it all together...

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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Precordial/Chest leads (V1-V6)

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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Combining all 12 leads...

Which area of the heart is seen through different leads?

Inferior
 downward direction toward feet
 Leads Il, Ill, aVF

* Antero-septal —— -
 ventricular septum and anterior wall '3"-'—*{:% -
« Leads V1, V2 o
_ ; Ligame ot

* Anterior S

wiawy s 9
e anterior wall g L
e Leads V3, V4
Lateral
e |lateral wall
 Leads V5, V6
e Leads I, avVL

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger’s clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division. 15
https://thephysiologist.org/study-materials/the-ecg-leads-polarity-and-einthovens-triangle



https://thephysiologist.org/study-materials/the-ecg-leads-polarity-and-einthovens-triangle

Example: INFERIOR MI

I t I ! (]
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e Inferior ,
 downward direction
toward feet i

e Leads I, Ill,
aVF I

e Where is the ST

elevation? B L
. Leads II, Ill, aVF

20X X Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.




How to determine +/- complex:

* 1. Look at + and — of lead (ex: aVR or I s

Il LA | Y

« 2. Which way is depolarization
occurring?

- 3. If it goes to the negative pole, me
negative waye

* 3b. If it goes to the positive pole,
positive wave - ; JV' . -4*-
« Ex: aVR: depolarization goes + to — (so ettt
— p wave)
« EX: Il: depolarization goes —to + (so + p
wave)

Lead |

Sroh in, A. (2023). Goldberger’s clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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Think about a P wave...

Frontal plane

through heart Arch of aorta

————
— —

Bachman's bundle

Sinoatrial
(SA) node

Anterior internodal

Atrioventricular
(AV) node

Middle internodal

Left atrium

Atrioventricular (AV)
bundle (bundle of His)

Posterior internodal

Left ventricle

Right and left bundle
branches

Right atrium

Right ventricle

Purkinje fibers

Anterior view of frontal section

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.



1. look at + and — of lead (ex: aVR or Il)
« 2. which way Is depolarization occurring?
3. If it goes to the negative pole, negative waye

 3b. If it goes to the positive pole, positive wave
« Ex: aVR: depolarization goes + to — (so — p wave)
« EX: Il: depolarization goes — to + (so + p wave)

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger’s clinical electrocardiography: A simplified approach (10th ed.). Elsevier -
Health Sciences Division.
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Cardiac AxiIs

* Normal is 11 o’clock to 5 o’clock

 Look at leads I, II, HI

Normal
« Lead Il most (+) deflection
Left Axis Deviation

* Lead Ill most (+) deflection,
Lead | (-)

Right Axis Deviation

« Lead | most (+) deflection, Lead

Il and 11l (-)

CARDIAC AXIS
(NORMAL CARDIAC AXIS)

LEADI

Iz L

LEAD II

LEAD Il
GEEKYMEDICS.COM)

CARDIAC AXIS
(LEFT AXIS DEVIATION)

)
1 Riigk

LEADI

7Y ~
; i 4 a7\
i s
LA
LEAD 111 LEADII  GreyyMEDICS.COM)

CARDIAC AXIS
(RIGHT AXIS DEVIATION)

LEAD I

Y

+
LEAD III LEAD II GEEKYMEDICS.COM/

https://geekymedics.com/how-to-read-
an-ecg/
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Things to consider to assess ECG...

* |s the Heart Rate normal or abnormal?

* |s the Heart Rhythm regular or irregular?
* Regqularly irregular (pattern of irregularity) or irregularly irregular?

« Cardiac axis?
» Are there P waves? (Does a QRS follow?) Are they normal?
Is the PR interval normal?

Is the QRS wide (>0.12 sec) or narrow (<0.12 sec)?

« If a multiple Q waves (thinking prior Ml), check if >25% of R wave that
follows or > 2mm in height and >40 ms width

Is the ST segment elevated or depressed?
Are the T waves tall or inverted?

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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Normal Sinus Rhythm

* Average heart rate: 60-100 bpm

P

https://infogram.com/normal-sinus-
rhythm

22



Sinus Tachycardia

 Sinus rhythm but
* Heart rate > 100 bpm

13

I

O
y

A

14

https://smartypance.com/lessons/conduction-disorders/

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.


https://smartypance.com/lessons/conduction-disorders/

How does this tie in to physiology?

* Tachycardia
* Is a results of activation of i it w

neurOhormOnaI System Drop in fluid volume

* (sympathetic nervous system (P ,ienm ooty OStensinagen
Stl mu Iatl 0] n) g ‘ - l directly on blood vessels,
stimulating vasoconstriction

) an d re I e ase Of n O re p i n e p h ri n e Renin acts on angiotensinogen to form angiotensin I. (narrowing).

* and activation of renin- Wy ¥| 6
S y S t e m (4 {‘r ACE acts on angiotensin | to form angiotensin Il. NaCI

angiotensin aldosterone
| Ho,0

®©-©

. Angiotensin |l also acts

-

&5 Angiotensin |l acts on the
‘ adrenal gland to stimulate release of Aldosterone acts on the kidneys

(this is how kidneys regulate the W it it ond
blood pressure...they see drops in

blood pressure in the body and

activate the RAA system...they hold

on to salt and water)

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division. 24



Sinus Bradycardia

 Sinus rhythm but
* Resting heart rate of <60 bpm
« (or < normal range based on child’s age)
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https://smartypance.com/lessons/conduction-disorders/
Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.



https://smartypance.com/lessons/conduction-disorders/

Atrial Fibrillation

* Irregularly irregular rhythm i P-WAVES i
- NO P WAVES —
* Narrow QRS complex P-WAVES PRESENT
(SINUS RHYTHM)
« Causes: swave | p.wave . wive
. “holic_lay heart’/EtOH abuse [y N N
« Cardiac surgery o
» Cardiomyopathy
» Hypertension
* Hyperthyroidism  a e e
- Valvular disease sttt I R T et L IRE i
.« WPW s R
 Much more FHHEH it
« Treatment: CCB or BB ‘ | i
« Anticoagulation: consider - )
CHA2DS2-VASC to assess
rSK
https://smartypance.com/lessons/conduction-disorders/
Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger’sﬁi@ig%ﬁlﬁ&ﬂ%rﬂ%aphy:A simplified approach (10th ed.). Elsevier - Health Sciences Division. 26

https://geekymedics.com/how-to-read-an-ecg/


https://www.mdcalc.com/cha2ds2-vasc-score-atrial-fibrillation-stroke-risk
https://smartypance.com/lessons/conduction-disorders/

Atrial Fibrillation
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https://smartypance.com/lessons/conduction-disorders/
Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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https://smartypance.com/lessons/conduction-disorders/

Atrial Fibrillation
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https://smartypance.com/lessons/conduction-disorders/ . .
Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger'sj2lieie@ Bkatieartiti@aphy: A simplified approach (10th ed.). Elsevier - Health Sciences Division.



https://smartypance.com/lessons/conduction-disorders/

Atrial Fibrillation
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https://smartypance.com/lessons/conduction-disorders/

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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https://smartypance.com/lessons/conduction-disorders/

Atrial Flutter

* Irregularly irregular rhythm |
* NO P WAVES
» Narrow QRS complex :

* Regular, sawtooth pattern ‘i

https://smartypance.com/lessons/conduction-disorders/
Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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https://smartypance.com/lessons/conduction-disorders/

Atrial Flutter
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https://smartypance.com/lessons/conduction-disorders/

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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https://smartypance.com/lessons/conduction-disorders/

Atrial Flutter
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https://smartypance.com/lessons/conduction-disorders/
Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division. 32


https://smartypance.com/lessons/conduction-disorders/

Atrial Flutter

* This shows carotid sinus massage
 Carotid sinus massage will slow the ventricular rate
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https://smartypance.com/lessons/conduction-disorders/
Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division. 33


https://smartypance.com/lessons/conduction-disorders/

AFIb vs. AFlutter

* Aflutter frequently
PAC initiated due
to large reentrant
wave

 (usually) |
counterclockwise

 Afib
frequentlyfrom
abnormal
Impulses from
Pulm veins in LA
causing multiple
reentrant waves

https://smartypance.com/lessons/conduction-disorders/
Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger’s clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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https://smartypance.com/lessons/conduction-disorders/

AFIb vs.
AFlutter

.........

» Get your calipers! (or use anything to measure)

* Top panel is Afib, bottom panel is Aflutter

* In Afib, atrial waves (these are NOT p waves) have different timing and
shape
* In Aflutter, atrial waves have the SAME timing and SAME shape

* With calipers, you can see in the bottom image that if you choose
the peak of an atrial wave, that equal caliper spacing lands at the
SAME area on the wave as you march along

* This is NOT true as evidenced in the atrial fibrillation example at the top

https://smartypance.com/lessons/conduction-disorders/
Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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https://smartypance.com/lessons/conduction-disorders/

Tips to tell apart...

* TIP: —
« Sinus tachycardia A R
« Atrial fibrillation 1
» Paroxysmal -
supraventricular 5
tachycardia 4 i

o Atrial flutter

- May all look similar if i
only looking at one lead e

 Check all the leads!

https://smartypance.com/lessons/conduction-disorders/
Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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https://smartypance.com/lessons/conduction-disorders/

2"% Degree AV Block: Type |

* Type | Second
Degree

* “Wenckebach”
* Sinus rhythm

* Each PR gets longer,
then a QRS Is
missed

* “longer longer longer i
drop...”

SECOND DEGREE HEART BLOCK

MOBITZ TYPE 1 (WENCKEBACH)

GEEKYMEDICS.com)

i-wﬁt-q
-HE “I‘ 1 (=

https://smartypance.com/lessons/conduction-disorders/

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.

https://geekymedics.com/how-to-read-an-ecg/
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https://smartypance.com/lessons/conduction-disorders/

2"d Degree AV Block: Type |

W) X ‘\T;
&<
Il el L
S ey 8 F5
] ! "'g fi i )
& v ) L A
PR 2 n L'P A
. \34 ¢
https://smartypance.com/lessons/conduction-disorders/ 38

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.


https://smartypance.com/lessons/conduction-disorders/

2"d Degree AV
Block: Type I

Type Il Second Degree
“Mobitz”
PR interval is FIXED

occasional dropped QRS
complexes

“some get dropped some get

through now you’ve got
Mobitg 2" o <

https://geekymedics.com/how-to-read-an-ecg/

SECOND DEGREE HEART BLOCK
MOBITZ TYPE 2

GEEKYMEDICS.com

i A
= YA i
'ﬁr A
AP n'.'\"
A% . ‘q‘
-...’,;1 L)
Ak B ;45
https://smartypance.com/lessons/conduction-disorders/
Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division. 39


https://smartypance.com/lessons/conduction-disorders/

3'd Degree AV Block

* No association between the P wave and QRS
* "beat to the beat of your own drummer”
* P’'s marching along but unrelated to QRS

.\
RPN = . e
https://smartypance.com/lessons/conduction-disorders/
Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division. 40


https://smartypance.com/lessons/conduction-disorders/

Paroxysmal Supraventricular
Tachycardia

* Narrow complex tachycardia
» Starts above the ventricles

» Usually quick onset and termination (may have no sxs), usually
due to reentry

« SVT starts the same and stays the same rate (sinus tachy may

change)
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https://smartypance.com/lessons/conduction-disorders/

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger’s clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division. 41


https://smartypance.com/lessons/conduction-disorders/

F) rem atu re B e a.tS Premature Atrial Contraction

(PAC, PVC) bdodobobodadods

* PAC: Normal Heartbeat
 unusually shaped P

. vacvziwe 'L‘-Al’\ AL\ 'J/“L‘

 Early
» Weird looking QRS B S L e i
« NO P WAVE S3455 LSS L 604 e T Eoui LA AR 60, RHEL e FESERRERE

NSRS

e R e R R R S et B Bl

Premature Atrial Contractions: Causes, Symptoms, Diagnosis, Treatment (webmd.com)
http://mylifeasaparamedicstudent.blogspot.com/2012/11/pac-pvc-pjc.html 42



https://www.webmd.com/heart-disease/atrial-fibrillation/premature-atrial-contractions
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Torsades de Pointes

Polymorphic ventricular tachycardia

French for “twisting of points”
“twisting” around a line
Can devolve into Vfib

Can be causes by long QT or medications/drugs
Treatments: magnesium, BB (propranolol), pacemaker/defibrillator
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https://smartypance.com/lessons/conduction-disorders/

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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Ventricular Fibrillation

* lrregularly irregular
 Ventricular rhythm

 No P waves, QRS, or T waves
« Waves can be coarse or fine

« TX: iImmediately cardiovert (unsynchronized)
« May need amiodarone and epi
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https://smartypance.com/lessons/conduction-disorders/
Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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Ventricular
Tachycardia “

* Wide complex
tachycardia

At least 3 (or >)
premature ventricular
beats in a row

¢ Treatment H :;lj A " -. V'H“ Eé_?“_:;:” A‘ :f‘.'f_ : : b :5~”§ i '-__- t
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Wolft-Parkinson-White (WPW)

* Electrical signal between
atria and ventricles goes
through the “bundle of

Kent’ (an abnormal

pathway)

* Impulse is NOT delayed
oy AV node

e Causes ventricles to
contract prematurely

« Key feature: Delta wave

https://smartypance.com/lessons/conduction-disorders/
Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger’s clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.
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Hyperkalemia

TALL TENTED T-WAVES

HYPERKALAEMIA

https://geekymedics.com/how-to-read-
an-ecg/
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What about pacemaker spikes??

Goldberger, A. L., Goldberger, Z. D., & Shvilkin, A. (2023). Goldberger's clinical electrocardiography: A simplified approach (10th ed.). Elsevier - Health Sciences Division.

48



thank you

Sarah Schettle, PA-C, MS, MBA
SarahSchettle@gmail.com



Extra slides



Left Bundle Branch Block (LBBB)

 Left: R and R’ (upward bunny ears) in V4-V6




Right Bundle Branch Block (RBBB)

* Right: R and R’ (upward bunny ears) in V1-V3




Bundle branch blocks

« T waves are normally inverted in V1 and inversion in lead Ill is a normal variant.

 Inverted T waves in other leads are a nonspecific sign of a wide variety of conditions:
* (V4-6 in LBBB and V1-V3 in RBBB)

g 2

INVERTED T-WAVE

|
e

GEEKYMEDICS.com)

https://geekymedics.com/how-to-read-
an-ecg/



Sick Sinus Syndrome

* Brady-tachy:
* bradycardia alternates with tachycardia
 Sinus arrest:

 prolonged absence of sinus node activity
» (absent P waves) > 3 seconds
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