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Abstract

Introduction: Noninvasive determination of the mechanism of supraventricular tachycardia (SVT) isuseful in order to decide on the
appropriate mode of therapy. The aim of this study was to evaluate the usefulness of the clinical and electrocardiographic features in
diagnosing the type of SVT. Methods: Design—A retrospective review of case records and electrocardiograms (ECG) of patients with
definitive diagnosis of the mechanism of supraventricular tachycardia (SVT) made during electrophysiological study (EPS) and catheter
ablation. Setting—A tertiaryreferral centrefor electrophysiological studiesand radiofrequency catheter ablation of arrhythmias. Sample—
Onehundred consecutive patientswith SVT who had EPS and catheter ablation at our institution.Chief Outcome—Comparison of clinical
and ECG pacemeters among 3 different types of SVT, namely atrioventricular nodal reentrant tachycardia (AVNRT), atrioventricular
reentrant tachycardia (AVRT) and atrial tachycardia (AT). Results: Therewere 68 atrioventricular nodal reentrant tachycardia (AVNRT),
26 atrioventricular reentrant tachycardia (AVRT) and 6 atrial tachycardia (AT). AVRT had the earliest mean age of presentation at 26.8
+ 11.9 years. Sex and age of onset of symptoms alone were, however, not valuable in diagnosing the type of SVT. P waves were more
discerniblein AVRT and AT than in AVNRT (69%, 67% and 44% respectively, P=0.071). AVNRT had the shortest mean RP’ interval (86.3
+47.6 msec), while AT had thelongest (187 + 80.6 msec, P <0.0001). Conversely for mean P’ Rinterval, AT had the shortest (125 + 30 msec),
AVNRT had the longest (262.7 + 73.7 msec, P = 0.001). AVNRT had the smallest mean RP’:P’'Rratio (0.6 + 0.9), while AT had the largest
(2.2+0.6,P=0.001). The presence of pseudor’ in V, and pseudo s in I1/111/aVF was diagnostic of AVNRT with a specificity of 90% and
100%, respectively, and positive predictive value of 97% and 100%, respectively. Conclusion: Pseudo s’ in I1/I11/aVF ishighly predictive
of AVNRT. Measurement of RP’ and PR’ interval and ratio are also useful in determining the SVT mechanism.
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I ntroduction

Noninvasive evaluation of the mechanism of the
arrhythmia is important in the management of
supraventricular tachycardia (SVT). It guides one in the
choice of therapy. Furthermore, with the widespread

tachycardia (AVNRT) or AT.2* The relationship between
the P waves and the QRS complex has been extensively
studied. The presence of aPwavethat is separate from the
QRS complex ishighly predictive of AVRT and AT, with
the RP:P'Rratio usually <1in AVRT and >1in AT

acceptance of radiofrequency catheter ablation as the
primary treatment of most SVT because of its safety and
efficacy, assessment of the origin of the SVT before the
invasiveprocedureisnecessary.! It helpstheoperatorsplan
the procedure, thereby minimising procedural and
fluoroscopy exposure time and avoiding inadvertent
mechanical trauma to the pathways.

Clinical and electrocardiographic features of patients
with SVT have been reported.>* Most patients with
atrioventricular reentrant tachycardia(AVRT) haveearlier
onset of symptomsthanthosewith atrioventricular reentrant

InAVNRT, the Pwaveismore commonly buried within
the QRS complex, sometimesdistorting it, henceaP wave
may not be seen, or apseudor’ inVV1or pseudos inll/I1/
aVF may be apparent.® Analysis of the ST segments and
T wavesduring SVT could also be used in determining the
tachycardia mechanism and localising the pathway. The
presence of ST segment depression >2 mm or T wave
inversion or both which are absent during sinus rhythm
suggests AVRT.2

Some studies have shown that the presence of QRS
alternansduringthetachycardiaisindicativeof AVRT 571t
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athough others have shown that thisis more rate related.
610 So far, only onestudy hassystematically lookedintothe
combined use of clinical and electrocardiographic
parameters in determining the mechanism of the
arrhythmia.® In this study, the repol arisation changes were
notincluded, andtheRP’ relationshipwasnot quantitatively
assessed. This study was undertaken in order to determine
the clinical and electrocardiographic features of patients
with SV T without preexcitation during sinusrhythmwhich
would predict themechanism and origin of thetachycardia.
Specifically thisstudy al so assessed the diagnostic value of
sex, age of onset, presence of P waves, P and QRS
relationship, presence of pseudor’ inV1or pseudos inll/
I11/aVF, ST segment depression, T wave inversion and
QRS dternansin SVT.

Materials and M ethods

Our study sample consisted of 100 consecutive patients
with SVT who had electrophysiological study (EPS) and
radiofrequency catheter ablation done at our institution
who met the following inclusion criteria:

1) narrow QRS complex (<120 msec) tachycardia,

2) 1:1 AV conduction during the tachycardia,

3) no preexcitation during sinus rhythm,

4) mechanism and location confirmed during electro-
physiological study,

5) only one mechanism of the arrhythmia,

6) successful radiofrequency catheter ablation of theSVT,
and

7) clearly taken electrocardiograms (ECG) during sinus
rhythm and SVT.

Sex and age of onset of symptoms were noted. The 12-
lead ECG tracings using 25-mm paper speed during SVT
and sinus rhythm were analysed independently by two
observers who had no knowledge of the type of SVT. A
third observer was called upon by the research coordinator
to settle conflicting observationsby thetwo observers. The
ECG were carefully analysed for the following variables:
1) discernibility of P waves,

2) RP interval (beginning of QRS complex to that of the
P waves,

3) PRinterva (beginning of P wave to that of the next
QRS complex,

4) RP:P'Rratio,

5) pseudor’ inV.,

6) pseudo s inll/ll/avVF,

7) ST segment depression =2 mmin 'V, which should be
horizontal or downsloping and persist >80 msec after
the J point,

8) T waveinversionin Il/Ill/avVF, and

9) QRS dternans (beat to beat oscillation of the QRS
complex of 21 mm in at least one lead).

LOC 00199-0000 Speed: 25 mm/sec Limb: 10 mm/mV Chest : 10 mm/mV

Fig. 1. 12-lead electrocardiogram of AVNRT.

50~ 0.15-150Hz
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Thelast fivevariables should only be apparent during SV T

but absent during sinus rhythm. The actual mechanism of

the SV T wasdetermined during EPS and thedefinitionsare
as follows:

1) Atrioventricular nodal reentrant tachycardia
(AVNRT)—a reentrant SVT utilising dual
atrioventricular nodal pathways. These include
antegrade conduction down the slow pathway and
retrograde conduction up the fast pathway (typical
AVNRT) (Fig. 1) or antegrade conduction down the
fast pathway and retrograde conduction up the slow
pathway (atypical AVNRT).

2) Atrioventricular reentrant tachycardia (AVRT)—a
reentrant SVT utilising the atrioventricular node asits
antegrade limb and an accessory pathway as its
retrograde limb (Fig. 2).

3) Atria tachycardia—atypeof SVT that originatesfrom
the atrium. The mechanism could be increased
automaticity, triggered activity or reentry within the
atrial tissue (Fig. 3).

Satistical Analysis

Continuous variables were expressed as mean values +
standard deviation. Differences between the 3 groupswere
analysed by one way analysis of variance (ANOVA) for
continuous variable and chi square test for categorical
variables. A P value of <0.05 was considered significant.
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TABLEI: SEX DISTRIBUTION OF SUPRAVENTRICULAR
TACHYCARDIA

Typeof SVT No. Sex Ratio (M:F)
Male Female

AVNRT 68 25 (37%) 43 (63%) 0.6

AVRT 26 14 (54%) 12 (46%) 12

AT 6 3 (50%) 3 (50%) 1.0

Total 100 42 58

P =0.298

AT: atrial tachycardia; AVNRT: atrioventricular nodal reentry
tachycardia; AVRT: atrioventricular reentry tachycardia;
SVT: supraventricular tachycardia

Results
Patient Characteristics

Therewere 100 eligible patients and three types of SVT
identified: AVNRT (68), AVRT (26) and AT (6). SVT
secondary to AVNRT were more common in females
(63%) than in males (37%), but this was not statistically
significant, whereas AVRT had similar sex distribution
(54% males, 46%females) and AT had equal sex distribution
(Tablel). The mean age of presentation in AVRT (26.8 £
11.9 years) was earlier than AVNRT (37.1 + 16.5 years)
and AT (36.0 £ 21.4 years) (Tablell).

LOC 00000-0000 Speed: 25 mm/sec Limb: 10 mm/mV  Chest : 10 mm/mV

Fig. 2. 12-lead electrocardiogram of AVRT.
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LOC 00198-0001 Speed: 25 mm/sec Limb: 10 mm/mV  Chest : 10 mm/mV

Fig. 3. 12-lead electrocardiogram of AT.

TABLEIl: AGE OF PRESENTATION OF SUPRAVENTRICULAR

TACHYCARDIA

F 50~ 0.5-150 Hz W 05124

Electrocardiographic Findings (Table I11)
ThePwavesweremorediscerniblein AVRT (69%) and

AT (67%) than in AVNRT (44%), but the difference was
not statistically significant (P = 0.071). If the P wave was

discernible, the RP and P'R intervals aswell asthe RP':
P’ Rratioweresignificantly different betweenthe 3 groups.
The mean RP' interval was shortest (86.3 + 47.6 msec)

Typeof SVT Age of presentation
Mean + SD (years)

AVNRT 371+ 165

AVRT 26.8+ 119

AT 36.0+214

P =0.019

AT: atrial tachycardia; AVNRT: atrioventricular nodal reentry

tachycardia; AVRT: atrioventricular reentry tachycardia;

SVT: supraventricular tachycardia

in AVNRT, longest in AT (187.5 + 80.6 msec) and
intermediate in AVRT (142.2 + 35.2 msec). Conversely,
mean P'R interval was shortest in AT (125 £+ 30 msec),

TABLE I1l: ELECTROCARDIOGRAPHIC CHARACTERISTICS BY MECHANISM OF SUPRAVENTRICULAR TACHYCARDIA

ECG characteristics AVNRT (n=68) AVRT (n=26) AT (n=6) P value
Discernible P 30 (44%) 18 (69%) 4 (67%) 0.071
Mean RP' interval (ms) 86.3 + 47.6 1422 + 35.2 1875+ 80.6 0.000
Mean P'R interval (ms) 262.7 + 73.7 242.2 + 40.01 125.0 + 30 0.001
Mean RP':P'R ratio 06+09 0.7+0.2 22+06 0.001
Pseudo r’ V, 15 (22%) 1 (3.8%) 0 -
Pseudo s’ I1/11l1/avF 12 (18%) 0 0 -
ST|V,-V, 14 (20%) 1 (4%) 2 (33%) 0.84

T inversion Il/I11/aVF 16 (24%) 4 (15%) 1 (17%) 0.662
QRS aternans 5 (7.5%) 3 (11%) 0 -

AT: atrial tachycardia; AVNRT: atrioventricular nodal reentry tachycardia; AVRT: atrioventricular reentry tachycardia;

ECG: electrocardiogram
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longest in AVNRT (262.7 = 73.7 msec), followed
closely by AVRT (242.2 £+ 40.1 msec). Consequently, the
mean RP :P R ratio was smallest in AVNRT followed by
AVRT and AT (0.6 + 0.9, 0.7 £ 0.2 and 2.2 = 0.6,
respectively).

For patientswithout discernible Pwaves, the presence of
pseudo r’ in V, and pseudo s' in II/lIll/avVF were more
common in AVNRT (20% and 18%, respectively). These
2 variables were not present in AT. Only 1 AVRT had
pseudor’ inV,.Pseudor’ inV, had aspecificity of 90%and
positive predictive value of 97%, whilethepseudo s’ inll/
I11/aVF had aspecificity of and positive predictive val ue of
100% for AVNRT.

Thepresenceof ST segment depression, T waveinversion
and QRS aternans were not significantly different among
the 3 types of SVT.

Discussion

This study is similar to previous studies with regards to
the sex distribution and age of presentation of the three
types of SVT.2* AVNRT was more common in females,
and the age of presentation was almost adecade later than
AVRT. Patientswith AT had equal sex distributionand the
age of presentation was also amost a decade later than
AVRT. However in this study, there was no male
preponderance in AVRT.

Of the electrocardiographic variables, only the RP' and
P'Rintervals, RP :P' R ratio and the presence of pseudo r’
in V., and pseudo s in lI/lll/avVF were found to be
significantly different. Patientswith AT had very long RP’
interval and a short PR interval, while the opposite
was true of AVNRT. It had the shortest RP' interval and
longest PR interval. Asfor AVRT, its RP' interval was
intermediatewhereasitsP' R interval closely followed that
of AVNRT. The presence of pseudor’ inV, and pseudo s
in /Il/aVF was not sensitive but highly specific for
AVNRT. Although P waves were more discernible in
AVRT and AT and less on AVNRT and QRS alternans
were more common in AVRT, the difference was not
statistically significant.

Limitations of the Study

In this study, only 6 patients had AT, limiting the
statistical analysis of type of SVT. This reflects the low
incidence of this type of arrhythmia. Also, AVNRT was
not classified into typical and atypical type, as there was
only 1 eligible patient who had atypical AVNRT.

Conclusion

Theclinical andelectrocardiographicfeaturesarevaluable
in the assessment of the mechanism of the arrhythmiain
patients with SVT. In the analysis of the ECG during
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tachycardia, when P waves are present, measurement of
the RP and P'Rinterval aswell RP :P'Rratio isvaluable
in diagnosing the type of arrhythmia. Patients with short
RP interval andlong P Rinterval mostlikely have AVNRT
or AVRT, whereas patients with long RP’ interval and
short P'R interval most likely have AT. When distinct P
wavesareabsent, pseudor’ inV or pseudos’ inll/lll/avVF
isvirtually diagnostic of AVNRT.
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