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Figure |. Normal sinus rhythm on an electrocardiogram
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Figure |. Normal sinus rhythm on an electrocardiogram
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Intervals P-P are different
The longest P-P interval differs from the shortest P-P interval

by more than0.12" I
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Figure . Normal sinus rhythm on an electrocardiogram

Sinus Tachycardia (ST)
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Rhythm: Regular
Rate: > 100 bpm; < 160 bpm
P waves: Upright & uniform; precedes each QRS complex
PRI: 0.12 — 0.20 sec; constant

QRS: Narrow (< 0.10 sec);, sometimes wide
Sinus Tachycardia

***Interpretation: Sinus tachycardia
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Figure | Normal sinus rhythm on an electrocardiogram . _
Sinus Bradycardia

Rhythm Regular

Rate Slow (< 60 bpm)

P Wave Normal
PR Interval Normal (0.12-0.20 sec)
QRS Normal (0.06-0. 10 sec)
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Sinus Tachycardia
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Paroxysmal Supraventricular Tachycardia (PSVT) |
® PSVT is a rapid rhythm that starts and stops suddenly. | 18 |55
B For accurate interpretation, the beginning or end of the PSVT must be seen. A A AHAIHATITA A A A A A A A ) ATHA
B PSVT is sometimes called paroxysmal atrial tachycardia (PAT). / l ! 31 vj : W !J | L& T V : ij l 17'
RN R TR S——
: . Sudden onsetof SVT

......................... .__,_,;)

Rate: 150-250 bpm

Rhythm: Irregular

P Waves: Frequently buried in preceding T waves and difficult to see

PR Interval: Usually not possible to measure

QRS: Normal (0.06-0.10 sec) but may be wide if abnormally conducted through ventricles

¥ Clinical Tip: The patient may feel palpitations, dizziness, lightheadedness, or anxiety.
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Figure. Normal sinus rhythm on an electrocardiogram
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Premature Atrial Contraction (PAC)

Lead |l
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Premature Atrial Contraction
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Rhythm: Depends on the underlying rhythm; Premature ectopic
beat causes slight irregularity

Rate: Overall HR depends on rate of underlying rhythm

P waves: P wave of premature beat will have a different
morphology (flattened, notched, or unusual). May be hidden in
the T wave

PRI: 0.12 — 0.20 sec on regular beat; ectopic beat PRI may differ.
QRS: Narrow (< 0.12 sec); sometimes wide

Premature atrial contraction ECG

A

A
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Premature atrial contraction ECG

W Rapid, erratic electrical discharge comes from multiple atrial ectopic foci.
B No organized atrial depolarization is detectable.

-Irregda

Rhythm: Irregular

PR Interval: None

QRS: Normal (0.06-0.10 sec)

R

] aVF V3 V6

avi

avL

Rate: Atrial: 2350 bpm; ventricular: variable

P Waves: No true P waves; chaotic atrial activity

vi

V2

V4
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Atrial Flutter (A-flutter)

B AV node conducts impulses to the ventricles at a ratio of 2:1, 3:1, 4:1, or greater (rarely 1:1).
B The degree of AV block may be consistent or variable.

| SR RRT 1 i 1 : ! 5 | i : l i i 3 3 | S8 } i : :
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Rate: Atrial: 250-350 bpm; ventricular: variable
Rhythm: Atrial: regular; ventricular: variable

P Waves: Flutter waves have a saw-toothed appearance; some may be buried in the QRS and not visible
PR Interval: Variable

QRS: Usually normal (0.06-0.10 sec), but may appear widened if flutter waves are buried in QRS

Atrial Flutter

Lead Il

B W N B
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http://www.hrsonline.org/PatientInfo/Treatments/CathAbl/index.cfm

Figure . Normal sinus rhythm on an electrocardiogram

Premature Atrial Contraction (PAC)
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Chapter 2 - ECG

Supraventricular Rythms

Early beats arising from above the ventricles.
PAC, PJC
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Inverted, absent
or after QRS

Regular

40-60 bpm

Figure |, Normal sinus rhythm on an electrocardiogram
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Accelerated Junctional Rhythm
| t '
' |
| | | | — - | !
' ' ; ......... .. AbsentP wave |
| | VAN
) ) | seast 355 ins
; | t HEHH R
| ‘ ‘ 1
; ‘ ! & | : : i
: | Rate: 61-100 bpm
| . Rhythm: Regular
! ! | ! P Waves: Absent, inverted, buried, or retrograde
‘ |nvened;P wave ’ PR Interval: None, short, or retrograde
| 1 | QRS: Normal (0.06-0.10 sec)
! v |
| ~ % ¥ Clinical Tip: Monitor the patient, not just the ECG, for clinical improvement.
| Junctional Tachycardia

Retrograde P waveg

- - - . ’
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Rate: 101-180 bpm

Rhythm: Regular

P Waves: Absent, inverted, buried, or retrograde
PR Interval: None, short, or retrograde evre v et 19999 RIS IR P domesteaseqieaetorrepremeperaeterirt o0t $itstbensatesnaperery
QRS: Normal (0.06-0.10 sec)

. . , ) ah ] .
® Clinical Tip: Signs and symptoms of decreased cardiac output may be seen in response acceleratEd unctlonal I'h hm
to the rapid rate.
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PVCs result from an irritable ventricular focus.

PVCs may be uniform (same form) or multiform (different forms).

Usually a PVC is followed by a full compensatory pause because the sinus node timing is not inter-
rupted. In contrast, a PVC may be followed by a noncompensatory pause if the PVC enters the sinus
node and resets its timing, enabling the following sinus P wave to appear earlier than expected.

P il

Rate: Depends on rate of underlying rhythm
Rhythm: Irregular whenever a PVC occurs

P Waves: None associated with the PVC

PR Interval: None associated with the PVC
QRS: Wide (>0.10 sec), bizarre appearance

W Clinical Tip: Patients may sense PVCs as skipped beats. Because the ventricles are only partially
filled, the PVC frequently does not generate a pulse.

Ventricular igeminy

Loadl | |

omm/sue W0m /¥ ‘ I_I_S}ﬂ Whatee 2076 - _C (CG_[!Utmt

- Compensatory pause
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| | ycntricular Tachycardia

! fusion deat |
v
4 2 2
M M ‘.
— " 1 ‘i LA | Heart PR Interval QRS
\/—n—-——.’\_..
h_v/\— \/ — !l Rate Rhythm P Wave thec) (Sec)
U 3
i
‘ 100 — No P waves
Regular | corresponding to QRS, NA >.12
250
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Ventricular Flutter

Lead |l

) Extremely !
Courtesy of Jason E, Roediger, CCT, CRAT . gnegul.n - baseline
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= Delay in conduction of an impulse through the AV junction

First Degree AV Block

and Bundle of His
= The PR interval is longer than normal

* This type of heart block is a result of a minor conduction

defect
= Seen in older patients secondary to degenerative changes i

the conduction system
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Mobitz | or Wenckebach

Mobitz I

2:1 block

A e PAVA AONSV AV

2° AV Block Mobitz 11
Suddenly dropped QRS

\ o \ i i 1 ! i !
: \ 1 2 gty §iisi} 3 3 =33 | 3 : | 3 : :
AV block at e \ it I3, (3583 53338 { !
level of ) |
i f His, ! )
oundie:o 4 PR intervals Sudden dropped QRS
do not lengthen without prior

or at bilateral
PR changes

bundie branches,
or trifascicular

P waves are punctual and similar, unlike a

non-conducted PAC which is EARLY!

Ventricular rhythm = irregular, atrial rhythm is regular
PRI normal or prolonged

QRS: often abnormal

f Secoml Degree AV Block Mobitz Type 2

Lead i

25mm/sec 10mm/my © JasonWinter 2016 - @ ECG Educator
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FlrstDegree HeartBlock s 35 AN Block

Atria and Ventricles are depolarizing independently

No association between atria & ventricles
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Second degree heart block, type | Wenckebach/Mobitz
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Dro d RS complex
Progressive prolongation of PR interval predQ P

Second degree heart block, type 2 (Mobitz2)

P wave P wave P wave P wave P wave

v toppedars | v v ¥ dropped QRS

complex N compl

i

fixed PR
interval

fixed PR
interval

fixed PR
Interval

nonconducted
? wave

Third degree heart block

n P waves march through the QRS-T complpxes

| | | ? f f f f f b
:l :‘: ' rlt — i P

Regular P-P intervals unrelated to regular R-R intervals
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% 77 7 ] Right bundie branch block
i e P characteristics
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LEFT BUNDLE-BRANCH BLOCK RIGHT BUNDLE-BRANCH BLOCK

QRS duration greater than 0.12

Wide S wave in leads V1 and V2, wide R wave in V5 and V6 QRS duration greater than 0.12 5
— Wide Swave in leads | W5, and VE




| Right bundle branch block \ Left bundle branch block | Left bundle branch block at two different paper speeds

A second and 5 mm/s 50 mm/s

SN HAMHAW A fobe e N
W, Deep
S-wave

atisadison AT NN T

HA\A//\— HAA/\_/‘ H‘/J\/‘ H * ST elevation (measured in the J point)

* ST depression (measured in the J point)

*_ ~ Inverted (negative) T-wave

Broad and
deep S-wave







