B Rapid, erratic electrical discharge comes from multiple atrial ectopic foci.
B No organized atrial contractions are detectable.
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Rate: Atrial: 350 bpm or greater; ventricular: slow or fast
Rhythm: Irregular

P Waves: No true P waves; chaotic atrial activity

PR Interval: None

QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip: A-fib is usually a chronic arrhythmia associated with underlyi

¥ Clinical Tip: Signs and symptoms depend on ventricular response rate.
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B AV node conducts impulses to the ventricles at a 2:1, 3:1, 4:1, or greater ratio (rarely 1:1).
B Degree of AV block may be consistent or variable.
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Rate: Atrial: 2560-350 bpm; ventricular: slow or fast

Rhythm: Usually regular but may be variable

P Waves: Flutter waves have a saw-toothed appearance

PR Interval: Variable

QRS: Usually normal (0.06-0.10 sec), but may appear widened if flutter waves are buried ip/@R&,
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B A rapid atrial rate overrides the SA node and becomes the dominant pacemaker.
B Some ST wave and T wave abnormalities may be present.
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Rate: 150-250 bpm

Rhythm: Regular

P Waves: Normal (upright and uniform) but differ in shape from sinus P waves
PR Interval: May be short (<0.12 sec) in rapid rates

QRS: Normal (0.06-0.10 sec) but can be aberrant at times
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B A single complex occurs earlier than the next expected sinus complex.
B After the PAC, sinus rhythm usually resumes.

™ T T
S b P . . - i R B et o i AL S S8 EREERET A2 S EEE ST EEE S EEEE ERE S S RSl EEE ST B B rI-i- e EEEEE EX RN EETE CER T IEETEEER. T3 ]
i | Ll B Bl R B e P e R L el --[ [t o (e et ————— = A e e FERETREEE Ilt* B LR T R EE R r!fl
LER AR EE N -lllll-l--‘-- =g =) tflf -'-l-!l -|l-|l-|--1- Eabad s SR EE EETES SES Sl E2 2 2 Rl S S e R EE S SR R TN RS ;.-‘-i a4 dl EEEET TR ] [E RN i‘.;. [EEEE TR NEEY EEEEE T
- e A i -|-+-|I. r # --|--|---|----||.-|:.---|.- o ow o _i:-i e 1-1.]-1.[ et f ESERE S e B s S s P sl SRR ER S8 2 N 1.1 |--;|. - T-- EEE T E SRS EEREE ER R R 1 ‘' EET EELE R ,*?p
e R At RS EEE LR S B o rtr*! . - l-#--r-; - e el T e o e II-I o ——— i! r"il -r-r!ll--.!' - -ll-:'r-i- oy l':l -_r-ﬂaI-' -:--::- I'l-;-l—'
LN EE EEEEL B e St LS SESE LR B = L R e e B - P ek Tl E I BRI TP IR T TR T R R R
LR R R Rl A LN Ea s bl IEEEY EE RN BN il S SR el Bt S s Sl Lo s sl RER Y ISt B ES B2 'R RN S EEETERE RS FEE
Ll & B e i 0 B S L Rl S (LR N BN LR | = LR SRR EEREE ELE TS RENEY EE SRS EEEEE S ERY R RSN RN N IEEEEET S EREERE EREEE REE R
- ll.lI-Iiil PR | b 1 4 - L £ 3 i o 25 i il |
ca s e R oo md R ot LE o i il [N B e ET TREREY TR NS LR LR RE REE ST BN IR T LERRE EEEEE E 2] ERE N B EE RS M TETE] |
LE RS E B b B LA e B ] A RE L] LEL R SRS RREEEN NN L & i R EY B RN IR R Y RE R RN RERER EL Y] I ER TR I AT REE [ Il.i
LR Y N L] R NE ] rll-llln [ ECER FAE N RN RS - O e bl LS S o Il;l [EEEN RS [E E X RS IR E R [l L]
L R N EE A R LR L = e ' # - th el oo oo 3 - L R "1";"1‘
(AR S REERD B FERNEE] [ ] (38 sl S aRE TEEN i-}* i hEa 4 s aEE e EEE L S s te SRR S B b e hd EEETE RREEY FES Bl
IFNSEREEEY B L EE R = ey s L R R e e B el t- = & & - & EEREE T B ol 3 B .-_I—l--l E |-1.I L
e L] - L] ERENEY LTS B - [ R e -—l—r.- ERE + B 1 :pl. I, - =
L bt o R F ] " i + & [ TN 4 & e # ik L] & FE o = . e BT ,*-r
-
e B L -llll . R E -H - = i e il R I FER ]
B = 4 5524 = £ 4 & ER R - EER ST EE =
EEEEE ES S TS = 4.4-1--1 * _{ ]—1—.4 s e T B S S i l.l--p-.I.—.rH.‘, & Tia l'...-.l-i- ..I..H-.- e o e p— p—— ..r. 11
5 ‘I' ] I, -_1-_.[: o 1 -p-i---!l-l-g-l— Eaa st SRS S S S s ay B [ N # _ PR F -Iq-l-n- - § E N E Y el b i - -
P 4 * - l-i-*-'l-i & IS Y R FEWEE I I i - ol il l-L-hh-L e el RS R gt
IS S EERRY RS RS S R R O Rl I R E N T F R R R R E RS EE Y R I EEET P REN | s m b - nq--I-- EE =Y 1
et rreeee aabl Lo N SR ERS T s R el e ans B RN BN NS Bt R 1 22 L R ] +|-I| [REE T N ZEEREET EXS [E T EERRY SREE
ta el EE S S RN E S B S |-i---l-] [ EE FREE Y RS RN AR RN Y FR RS FE Y RO st e s el st ol (SRS EEE TS W8 Nl FEEY FETREN ..
' . — " . ' ' ' ’ ’ ’ . - = . RS - Wi e o - e - iy
el SR EEEY I EET ER SRt llil_I IFERARRERY FERAN RERE) FRRAE FEOEA PRGNS BARAY SRGRE PROEL RANAA PEEAS FAARS PEEAT AAA Y - 8 i-u -i-l- N e N
- ¥ B b Pl Rl o N R B Y EE R SR R B s R s EE RS S ' EEI ISREE EEEEY TR AR B B ' Y E TS o R e
+— - . ----{: . --r-r—h——vl'li Sl REREE EEEE R I kB - m e S T B R B ] e - e I LR RN B N -;1 I: e Ay *
Id.--..l-.--.id--- - - - .':.:.4...-1... - L N g N R e - 3 . ittt ' = " pmw LRl S s - AR EREEl B -
- L | ' 1 ¥ 4
[(EEEY FEN Y s EEERRE ER RN REETRY PN shafles oo sasfinsslas i -dl--l------l—n—jI sabdifisnafeosabfsassforsafpionalpa [ B S RN I N R Y] I--l-I—f - B
Aial REiid K] .:: EETT EREASE FEYR] EREC Ibq P PR R |-|—¢tq. -:| [ — -i:- Y Y TS T EETTEY TS NI AR e T el b ol - b lsgaddd L Ll
sabafiaas s senespaanE R EEns 2a. safesna e pea- S St Reaes et b RS EEEET R Do ey T PR oy ey SR 3 SEEE] SRRt Setad B nD
T T I I I T N I a1 LX) g s eed dbs oo ee T tL T PR [P G IS S R * . FEERY PEEAH Freea |—]— ] | s e
L = e o = & & e - -

Rate: Depends on rate of underlying rhythm

Rhythm: Irregular whenever a PAC occurs

P Waves: Present; in the PAC, may have a different shape

PR Interval: Varies in the PAC; otherwise normal (0.12-0.20 sec)
QRS: Normal (0.06-0.10 sec)
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¥ Clinical Tip: In patients with heart disease, frequent PACs may precede par
supraventricular tachycardia (PSVT), A-fib, or A-flutter.
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B This form of WAP is associated with a ventricular response of >100 bpm.
B MAT may be confused with atrial fibrillation (A-fib); however, MAT has a visible P wave.
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Rate: Fast (=100 bpm)
Rhythm: Irregular

P Wave: At least three different forms, determined by the focus in the atria

PR Interval: Variable; depends on focus

QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip: MAT is commonly seen in patients with COPD but may also occur i
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Atnal Arrhythmias

B P Waves differ in appearance from sinus P waves.
B QRS Complexes are of normal duration.

B Pacemaker site transfers from the SA node to other latent pacemaker sites in the atria and
the AV junction and then moves back to the SA node.
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Rate: Normal (60-100 bpm)
Rhythm: Irregular
P Waves: At least three different forms, determined by the focus in the atria

PR Interval: Variable; determined by focus
QRS: Normal (0.06-0.10 sec)




B The block occurs in some multiple of the P-P interval.
B After the dropped beat, cycles continue on time.
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Rate: Normal to slow; determined by duration and frequency of SA block
Rhythm: Irregular whenever an SA block occurs

P Waves: Normal (upright and uniform) except in areas of dropped beats
PR Interval: Normal (0.12-0.20 sec)

QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip: Cardiac output may decrease, causing syncope or dizziness.
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B The SA node fails to discharge and then resumes.

M Electrical activity resumes either when the SA node resets itself or when a lower latent
pacemaker begins to discharge.

B The pause (arrest) time interval is not a multiple of the normal P-P interval.
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Rhythm: Irregular whenever a pause (arrest) occurs

P Waves: Normal (upright and uniform) except in areas of pause (arrest)
PR Interval: Normal (0.12-0.20 sec)

QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip: Cardiac output may decrease, causing syncope or dizziness.

Rate: Normal to slow; determined by duration and frequency of sinus pause (arrest)
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B The SA node discharges irregularly.
B The R-R interval is irregular.
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Rate: Usually normal (60-100 bpm); frequently increases with inspiration and decreases with
expiration

Rhythm: Irregular; varies with respiration

P Waves: Normal (upright and uniform)

PR Interval: Normal (0.12-0.20 sec)

| Love to
QRS: Normal (0.06-0.10 sec) 3 -

-3 study

¥ Clinical Tip: The pacing rate of the SA node varies with respiration, especially ir ::I@Hreni
and elderly people. ()
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M Results from increased SA node discharge.
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Rate: Fast (>100 bpm)
Rhythm: Regular

P Waves: Normal (upright and uniform)

PR Interval: Normal (0.12-0.20 sec)
QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip: Sinus tachycardia may be caused by exercise, anxiety, fever, h

hypovolemia, or cardiac failure.




B Results from slowing of the SA node.

Rate: Slow (<60 bpm)
Rhythm: Regular

P Waves: Normal (upright and uniform)
PR Interval: Normal (0.12-0.20 sec)

QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip: Sinus bradycardia is normal in athletes and during sleep. In ac
protective and beneficial or the slow rate may compromise cardiac output. C
medications, such as beta blockers, may also cause sinus bradycardia.
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¥ Clinical Tip: A normal ECG does not exclude heart disease.




M Chaotic electrical activity occurs with no ventricular depolarization or contraction.
B The amplitude and frequency of the fibrillatory activity can be used to define the type of
fibrillation as coarse, medium, or fine.
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Rate: Indeterminate
Rhythm: Chaotic

P Waves: None

PR Interval: None v i Love to

QRS: None
¥ Clinical Tip:There is no pulse or cardiac output. Rapid intervention is critin&l’
delay, the less the chance of conversion. C >




B The QRS reverses polarity and the strip shows a spindle effect.
B This rhythm is an unusual variant of polymorphic VT with normal or long QT intervals.
B In French the term means “twisting of the points.”
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Rate: 200-250 bpm
Rhythm: Irregular
P Waves: None

PR Interval: None

QRS: Wide (>0.10 sec), bizarre appearance | Love to

~sstud
¥ Clinical Tip: Torsade de pointes may deteriorate to VF or asystole. _" At 4

¥ Clinical Tip: Frequent causes are drugs that prolong QT interval and electrolyte” J
abnormalities such as hypomagnesemia.




B QRS complexes in polymorphic VT vary in shape and amplitude.
B The QT interval is normal or long.
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Rate: 100-250 bpm

Rhythm: Regular or irregular

P Waves: None or not associated with the QRS
PR Interval: None

QRS: Wide (>0.10 sec), bizarre appearance

_ | Love to
¥ Clinical Tip: It is important to confirm the presence or absence of pulses be .-j's-,tudy

polymorphic VT may be perfusing or nonperfusing.

¥ Clinical Tip: Consider electrolyte abnormalities as a possible etiology.




M QRS complexes in monomorphic VT have the same shape and amplitude.
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Rate: 100-250 bpm

Rhythm: Regular

P Waves: None or not associated with the QRS
PR Interval: None

QRS: Wide (>0.10 sec), bizarre appearance

¥ Clinical Tip: It is important to confirm the presence or absence of pulses bec
monomorphic VT may be perfusing or nonperfusing.

¥ Clinical Tip: Monomorphic VT will probably deteriorate into VF or unstable
and not treated.
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" Premature Ventricular Contraction: Ventricular Quadrigeminy (PVC every 4th beat)
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Premature Ventricular Contraction: Couplets (paired PVCs
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Premature Ventricular Contraction: Ventricular Bigeminy (PVC every other beat)
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Premature Ventricular Contraction: Ventricular Trigeminy (PVC every 3rd beat)
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Premature Ventricular Contraction: Uniform (same form
-
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Premature Ventricular Contraction: Multiform (different forms)
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B Usually PVCs result from an irritable ventricular focus.
B PVCs may be uniform (same form) or multiform (different forms).
B The pause following a PVC may be compensatory or noncompensatory.
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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

¥ Clinical Tip: Patients may sense the occurrence of PVCs as skipped beats. B (’
ventricles are only partially filled, the PVC frequently does not generate a pulse. (
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Rate: 41-100 bpm

Rhythm: Regular

P Waves: None

PR Interval: None

QRS: Wide (>0.10 sec), bizarre appearance

¥ Clinical Tip: Idioventricular rhythms appear when supraventricular pacing sites ar
depressed or absent. Diminished cardiac output is expected if the heart rate i




Ventricular Arrhythmias

B QRS complex is >0.10 sec. P Waves are absent or, if visible, have no consistent relationship

to the QRS complex.
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Rate: 20-40 bpm
Rhythm: Regular
P Waves: None | Love to
PR Interval: None | ¢ -4 study
QRS: Wide (>0.10 sec), bizarre appearance | NP -

|

¥ Clinical Tip: Idioventricular rhythm may also be called agonal rhythm. \ -




B Enhanced automaticity in the AV junction produces PJCs.
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Rate: Depends on rate of underlying rhythm

Rhythm: Irregular whenever a PJC occurs

P Waves: Absent, inverted, buried, or retrograde in the PJC
PR Interval: None, short, or retrograde

QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip: Before deciding that isolated PJCs may be insignificant, consid
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B An escape complex comes later than the next expected sinus complex.
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Rate: Depends on rate of underlying rhythm

Rhythm: Irregular whenever an escape beat occurs

P Waves: None, inverted, buried, or retrograde in the escape beat
PR Interval: None, short, or retrograde

QRS: Normal (0.06-0.10 sec)
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Rate: 101-180 bpm
Rhythm: Regular
P Waves: Absent, inverted, buried, or retrograde

PR Interval: None, short, or retrograde
QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip: Signs and symptoms of decreased cardiac output may be seen in resj “Eﬁ%&otn
the rapid rate. 3
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Rate: 61-100 bpm

Rhythm: Regular

P Waves: Absent, inverted, buried, or retrograde
PR Interval: None, short, or retrograde

QRS: Normal (0.06-0.10 sec)

¥ Clinical Tip: Monitor the patient, not just the ECG, for clinical improvemen

t.( 3
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B The atria and SA node do not perform their normal pacemaking functions.

B A junctiona
P Waves: Absent, inverted, buried, or retrograde
PR Interval

Rate: 40-60 bpm
QRS

Rhythm: Regular




B In WPW an accessory conduction pathway is present between the atria and the ventricles.
Electrical impulses are rapidly conducted to the ventricles.
B These rapid impulses create a slurring of the initial portion of the QRS called the delta wave.
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Rate: Depends on rate of underlying rhythm

Rhythm: Regular unless associated with A-fib

P Waves: Normal (upright and uniform) unless A-fib is present

PR Interval: Short (<0.12 sec) if P wave is present | Love to
QRS: Wide (>0.10 sec); delta wave present B S‘I'udy

¥ Clinical Tip: WPW is associated with narrow-complex tachycardias, including A-fluisr and
Afib. A -




