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Surface electrocardiography of supraventricular tachycardia -

differential diagnosis

ABSTRACT

Supraventricular tachycardia (SVT) is a common cardiac arrhythmia; it usually presents with recurrent episodes
of tachycardia. Sudden-onset, rapid palpitations characterize SVT and, in most patients, a diagnosis can be
made largely from patient history. But repeated attempts at electrocardiographic documentation of the
arrhythmia may be useful for precise diagnosis and differentiation.
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3]9)4d HIW(atrioventricular nodal reentrant tachy—
cardia, AVNRT)Z} ¥4 3904 Hl®(atrioventricular
reentrant tachycardia, AVRT), %81 (atrial
tachycardia) 2] A7 % ZH8o] tisto] tEarA} gick,

SVTe &=

SVT ofe] Wlor H57t 7hssit) 94 Ad=E
71520 2 sto 71 RP R1%(long RP tachycardia)} -2
RP 1@ (short RP tachycardia)o2 F-F7} 7ks3ltt,
e R0 E = 7o wheba] WA A o)
LF(AV node dependent), T ¥L-1F(AV node
independent)ol] THpA W= Zlo] f-8-3F wj7} ot
(Table 1), % A4 Y54 (ventricular rate)”} W= 7
% 7“'101 ofelE 4= Slrt. o] A WAAAS A=

E(adenosine AF)olLt AL 22 Valsalva

maneuver] 736 M v [carotid massagel)S 53t
ol A ¢lA TSt 4 Qltk(Figure 1).
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Table 1. Classification of supraventricular tachycardia

AV node-dependent arrhythmia AV node-independent arrhythmia
AV nodal reentrant tachycardia Sinus tachycardia
AV reentrant tachycardia Sinus node reciprocating tachycardia
Junctional ectopic tachycardia Atrial tachycardia

Multifocal atrial tachycardia
Atrial flutter
Atrial fibrillation

AV; atrioventricular
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Figure 1. Differentiation of supraventricular tachycardia.
ECG shows regular tachycardia with wide QRS complex (rate=150 bpm). P waves are negative in lead II, Il and aVF with
2:1 pattern (A). After adenosine 6 mg IV., ventricular rate became slower and then obvious P wave was observed (B).
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Figure 2. An ECG of atrioventricular nodal re-entrant tachycardia (AVNRT).
ECG shows regular tachycardia with narrow QRS (rate=195 bpm). Retrograde P waves are seen just after QRS complexes.
Pseudo S wave (red arrow) is observed in Il, Ill and aVF and pseudo R wave in V1.
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O AJ¥F(tachycardia rate), @ RIHO] A2} 7 WA
(mode of onset and termination), @ RR 7404 P}
O A 917, @ Puke] 1, & QRSIE I 77 ](cycle
length)9] §12}, © 7F& 2| Q1 ZFajeto] Rlwo] njx)= 3k,
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AVNRT

e

SVT % 7F¢ &8k AVNRTE Al 7H] 0301 ZAR
o] F &3t 12l @ slow—fast type2] 4% =3 Wal4d
A AEAER (slow pathway)lij gk X*Ei(anterof

£ oifef ZdlEE(lretroglfade pathway V2 AMgs &
SHA] 2 o= @) fast—slow typed} @ slow—slow
typeo] At

53t slow—fast type?| 7% A4 =%H Pulretro-
grade P wave)7} QRST}O)| =8 A] FHEA] ALt
(25%), BH frrol A QRS Alol| 714 (pseudo) St
L ViollA 7H v 3k (60%) EE 4= AckFigure 2).
Fast—slow type2] 7% Put7} QRST}Q] QFojlA| ¥2kg]

o Aoy ooty M 29148 Rl (permanant
junctional reciprocating tachycardia, PJRT)Z} A
517 HRITH5%). Slow—slow type®] 74 QRSTH] A2;
F91ollA qubAH(2%) HolAY, QRSTR] Floll A (8%) T
E)7] uftof] F4 A9 MR (paraseptal accessory
pathway)E Zr= AVRT FARE GFAH-S HAlt)”
AVNRTOIA Pul= sP G0 A SA 0= LeRal Vy
°1W o]/kow\%(blphasw) o 1/}5}14 A ol [¢) D% HH 0] o
O LR

AVRT

AVRT+= 7 $A|= 52 SVTE, A4 e demep it
xR (accessory pathway)s ©|8sto] Mol 39
3 SVToltt, A4 s&5olA A3 = (anterograde
conduction)E& 7H @4 FA%= 2 (manifest accessory
pathway)E Z+= WPW 53H(Wolff-Parkinson—
White syndrome)©] 341 oo}, WHd A4 585
of| A= 27] T pre—excitation)& Ho|A] ¢H= AVRT
= FAERE 299 JYHEE(retrograde limb of a
St} Pik= QRSTRY FofA]

re—entry circuit)2 A&
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Figure 3. An ECG of atrioventricular re-entrant tachycardia (AVRT).
ECG shows regular tachycardia with narrow QRS (rate=234 bpm). Retrograde P waves are seen after QRS complexes.
ST depression (>2.5 mm) is observed in lead Vs and Ve, which reflect retrograde P wave (green arrow).
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Figure 4. An ECG of atrial flutter (AFL).

The ECG shows irregular tachycardia with narrow QRS (rate=102 bpm). Saw-tooth appearance F wave is observed in lead
I, 1l and aVF without isoelectrical line. This is an example of typical AFL (A). The ECG shows regular rhythm with narrow
QRS (rate=72 bpm). F wave is negative in V1 and positive in lead Il, [l and aVF. This is an example of atypical AFL (B).

o AT A RS Holh AP 1o 5] otk o] ofelg AR AR Aol F
A WAL &4 Pk 2 4 olek A B loe] AR AE Ak

A vz FH (scar)ot st WAs= 274
ATHET-L- S fIeofl A W Q1S Hol AL Bt rlE Apssoll ofgt ARl puto] ujgo] FYUsh,
PujE kel 4= Qlr} > A2l 2t w3 ‘warming—up  phenomenon),
TEY7] A= A3 A= @4 (cooling down’
=AY 3ol 2ot Ao phenomenon)& ¥} 4= Q1AL Aukaof| wheba] chokst 4
O] WAIRIERS: FHEsE <= QIckFigure 5). gt Pute] g
2/ Bljo] ofgt AR puto] o] A4} w5 O Ao 9135 o5 4> QltKFigure 6).
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Figure 5. An ECG of atrial tachycardia (AT).

This is an example of long RP tachycardia. Obvious negative P waves are observed in lead Il, Ill, and aVF.
v neg/pos .
1 neg pos/neg iso/pos iso pos

V24 T
pos ]

yes no neg

R.Septum ] bifid in 1l
avt Perinodal &/or V1

pos yes no

] neg in all CS os neg in all sinus rhythm
Sl inf.leads — J LS J inf.leads P wave

yes no pos +/-

cs LPV cr
BodyJ LAAJ RPVJ RPVJ

Figure 6. A P-wave algorithm constructed on the basis of findings from 130 atrial tachycardias correctly localized the
focus in 93% (Courtesy by Kistler PM, et al. JACC. 2006;48:1010-1017).
CS; coronary sinus, CT; crista terminalis, LAA; left atrial appendage, LPV; left pulmonary vein, LS; left septum, RPV; right pulmonary vein,

SMA,; superior mitral annulus, TA; tricuspid annulus
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Figure 7. An ECG of atrial fibrillation (AF).
Irregularly irregular RR intervals present without obvious P wave. This is an example of atrial fibrillation.
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Q5] AlpaIH-S. o] 15} AU 3| Ho||A] 7] 3t AJRpEIme] 7l Ado] ter} 7

=
2~ 0]
U= j =S IV

=
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o, W= SHREoA SAgo] obd Aol AR crista terminalisolA 7] sk= Aol 2 AAE
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Table 2. Characteristics of supraventricular tachycardia

Type of SVT Varieties  Gender dominance  Adenosine AV ratio PR/RP in AV QRS complex
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AVNRT Slow-fast Female Stops 1:1 PR >> RP** Narrow
2:1*

AVNRT Fast-slow Female Stops 1:1 PR < RP Narrow
Wide if BBB

AVNRT Slow-slow Female Stops 1:1 PR > RP Narrow
Wide if BBB

AVRT Orthodromic Male Stops 1:1 PR > RP Narrow
conventional Wide if BBB

AVRT Antidromic Male Stops 1:1 PR =RP Wide, maximally

conventional PR < RP pre-excited

AT Focal Female Stops =90 %  1:1 or higher PR < RP Narrow
of episodes PR = RP Wide if BBB

PR > RP***

AT Macro-reentrant Even No effect 2:1 NA Narrow
or higher Wide if BBB
RBBB if ASD

AFL CTI CCW and CW Male No effect 2:1 NA Narrow
or higher Wide if BBB

AFL Non-CTI Even No effect 2:1 NA Narrow
or higher Wide if BBB

AFL; atrial flutter, ASD; atrial septal defect, AT; atrial tachycardia, AVNRT; atrioventricular nodal reentrant tachycardia, AVRT; atrioventricular reentrant
tachycardia, BBB; bundle branch block, CCW; counterclockwise, CTI; cavo-tricuspid isthmus, CW; clockwise, SVT; supraventricular tachycardia * 2:1
ratio in AVNRT exceptional in the clinical scenario, ** P waves during slow-fast AVNRT are either hidden within the QRS complex or visible as a
continuation of the QRS mimicking terminal s waves in inferior leads or r" waves in V1, ***PR > RP if concomitant drugs acting on the AV node, if
associated AV nodal disease or if AV conduction over a slow AV nodal pathway. (Adopted from The ESC textbook of cardiovascular medicine)

regularly irregular) RR 7F4E Ho|dA Puprl Wk 124% 4AAE9] EAo] 28tk Abdof= ®#gho] ¢l

5] T R] o= B4 2L Qltk(Figure 7). 1Y & o SVTY] 3 AAEE $hEsto] Slo] 53] #hil& 2oL

A wE Aoy = 7o) WAl A (dual  ERIstof o ARFE TRt 2t

anterograde atrioventricular conduction)& 2= % @ 4E(tachycardia rate), @ RIHO| AJ&R; Fi

O AAlsa} o] o] 4= Qlek, AAEAL (717F7F Almode of onset and termination), @ RR 7F4 o)A
S3lchH) AlWke] 7(atrial cycle length)7F 200 msec  Pake] AfdA $14], @ Pute] w1ty &) QRS#FET 7]

m]qkQl 79 AlAls-oetar Thedt 4= Qlct (cycle length)9] Wz}l 6 7F&2Q1 ZEajtto] Hlwo] u)
A= ok
Zg=
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