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ABSTRACT

Background: The diagnosis of Wolff-Parkinson-White-type ventricular preexcitation on the surface electrocardiogram is generally
easy. However, in patients with minimal or subtle electrocardiographic manifestations, the differential diagnosis with other types of
preexcitation, as fasciculoventricular fibers, may be difficult. Adenosine testing is a useful tool for that purpose.

Objective: The aim of this study was to describe our experience with adenosine testing in the differential diagnosis of patients with
minimal ventricular preexcitation.

Methods: Among 313 consecutive patients with diagnosis of Wolff-Parkinson-White, 26 patients with minimal preexcitation on the
electrocardiogram that questioned the diagnosis were analyzed.

Results: Adenosine testing produced transient first-degree, second-degree and complete atrioventricular block without changing the
ventricular activation pattern, ruling out Wolff-Parkinson-White syndrome. Twenty patients underwent an electrophysiology study
which confirmed the diagnosis of fasciculoventricular pathways in 16 cases.

Conclusion: In patients with suspected Wolff-Parkinson-White ventricular preexcitation, adenosine testing proved to be an efficient
and safe tool to establish or rule out the diagnosis.
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RESUMEN

Introduccion: El diagnéstico de preexcitacién ventricular tipo Wolff-Parkinson-White generalmente es sencillo a partir del electro-
cardiograma. No obstante, en los pacientes con manifestaciones electrocardiograficas minimas o sutiles, la confirmacién diagnéstica
y la diferenciacién con otras formas de preexcitacion, como las fibras fasciculoventriculares, plantea dificultades. La prueba de ade-
nosina se presenta como una herramienta util para tal fin.

Objetivo: Describir nuestra experiencia con el uso de adenosina en el diagnéstico diferencial de pacientes con minima preexcitacién
ventricular.

Material y métodos: De 313 pacientes consecutivos con diagnéstico de Wolff-Parkinson-White, se analizaron 28 pacientes con preex-
citacién minima en el electrocardiograma que puso en duda el diagnéstico.

Resultados: La prueba de adenosina permitié descartar Wolff-Parkinson-White en 26 pacientes al documentarse bloqueo auriculo-
ventricular de primer, segundo y/o tercergrado transitorio, sin cambios en el patrén de activacién ventricular. En 20 pacientes se
realizé estudio electrofisiologico, que confirmé la presencia de vias accesorias fasciculoventriculares en 16 casos.

Conclusion: Ante la sospecha de Wolff-Parkinson-White, la prueba de adenosina result6 eficaz y segura para establecer o descartar
el diagnéstico.
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INTRODUCTION

Ventricular preexcitation syndromes are defined by
early ventricular activation due to the presence of a
functional antegrade accessory pathway. These path-
ways may be atrioventricular, atriofascicular, nodoven-
tricular, nodofascicular, and fasciculoventricular bypass
tracts with particular clinical, electrocardiographic and
electrophysiologic characteristics.

Wolff-Parkinson-White (WPW)-type atrioventricu-
lar (AV) accessory pathways are the most common type
of preexcitation with a short PR interval and a char-
acteristic slow start of the QRS complex (delta wave)
on the surface electrocardiogram (ECG). The resultant
QRS complex represents a fusion that may present sig-
nificant variations in the level of preexcitation.

Ventricular preexcitation syndromes may produce
AV reentrant arrhythmias which, under certain cir-
cumstances, are associated with risk of sudden death;
therefore, the correct diagnosis is essential.

The diagnosis of WPW syndrome is easy in cases
with pronounced delta wave, but in patients with mini-
mal preexcitation the diagnosis is doubtful. In these
cases, complementary tests may be necessary to make
the differential diagnosis with other types of preexci-
tation, as fasciculoventricular, atriofascicular and no-
doventricular pathways.

The adequate diagnosis is important because fas-
ciculoventricular pathways do not constitute an ana-
tomic substrate for reentrant arrhythmias and neither
represent a risk associated with atrial or ventricular
arrhythmias. (1)

Adenosine has been described as a diagnostic tool in
WPW syndrome as it slows down or blocks AV conduc-
tion and unmasks preexcitation. (2, 3)

On the contrary, in the presence of a fasciculov-
entricular pathway, the administration of adenosine
slows down AV conduction and produces transient
first-degree, second-degree or complete AV block with-
out changing the morphology of the QRS complex or
the pattern of ventricular activation. (4)

The aim of this study was to describe our experience
with adenosine testing in the differential diagnosis of
patients with minimal ventricular preexcitation.

METHODS

A total of 313 consecutive patients referred to the electro-
physiology laboratory with suspected WPW syndrome were
evaluated. The electrocardiographic evaluation performed by
a specialist confirmed the diagnosis in 285 cases (91%).

In the remaining 28 patients, the suspected diagnosis
could not be confirmed due to minimal electrocardiographic
changes and because the complementary tests (Holter moni-
toring and exercise stress test) were not conclusive.

These patients were selected to undergo adenosine test-
ing with an intravenous bolus of 0.2 mg/kg under continuous
electrocardiographic monitoring. Two types of responses were
defined: a) Increased preexcitation, considered as a WPW-type
response; b) PR interval prolongation and/or second-degree
or complete AV block associated with absence of modifica-
tions in the pattern of ventricular activation, considered as
non-WPW response. In case adenosine did not produce any

of the responses described, a second dose of 0.3 mg/kg was
injected. The difference between the WPW-like response and
the non-WPW response depended on the criterion of at least
two specialists.

In 20 patients it was possible to perform an invasive elec-
trophysiology study (EPS) to establish the mechanism and
confirm the diagnosis.

Statistical Analysis

Categorical variables were expressed as absolute values and
percentage, while metric variables were presented as mean,
standard deviation an/or range. The goodness of fit test was
used to analyze normality of distributions. Statistical analy-
sis was performed using the SPSS 17.0 statistical package for
Windows, Chicago, SPSS Inc.

Ethical considerations
All patients or their legal representatives signed an informed
consent form for this type of procedure.

RESULTS

Twenty (71%) of the 28 patients were asymptomatic
and were referred after a routine clinical examination.
The remaining 8 patients had unspecific symptoms as
palpitations and dizziness. One patient presented vas-
ovagal syncope. None of the patients had history of su-
praventricular tachycardia; however, the initial diagno-
sis of WPW syndrome had a significant impact on the
patients as 85% of them received the recommendation
of limiting their physical activity (Table 1).

Twelve patients (43%) responded to 0.2 mg/kg of
adenosine and 16 patients (57%) required 0.3 mg/kg.
In all cases it was possible to differentiate between type
a and type b response. No complications or adverse ef-
fects were observed.

Two patients presented type a response, confirm-
ing the diagnosis of WPW syndrome. Type b response
was observed in 26 patients, ruling out the presence of
AV accessory pathways. Transient AV block, defined as
the presence of at least one blocked P wave, was docu-
mented in all the cases of type b response (Figure 1).

An EPS was performed in the 2 patients with WPW-
type response, confirming the presence of a left lateral
accessory pathway in both cases. In 16 of these 18 cases
with non-WPW response, the EPS documented HV (His-
ventricular) intervals <35 ms which remained “fixed”
during atrial pacing at increasing frequencies (Figure

Table 1. Patients’ characteristics

Medication Suspected
preexcitation
(28 patients)
Mean age (range) 14.4 years (8-18)
Male sex 62.5%
Asymptomatic 71.4%
Mean PR interval 110 ms
Mean QRS duration 104 ms
History of supraventricular tachycardia 0 (0%)
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2). The mean AH (atrio-Hisian) interval was 687 ms
and the mean HV interval was 17+4 ms. Atrial pacing
at decreasing cycle lengths showed progressive prolon-
gation of nodal conduction time until the Wenckebach
point was reached (range 280-350 ms) with no changes
in the morphology of conducted QRS beats. The EPS
was normal in the remaining 2 patients.

DISCUSSION

The usefulness of verapamil and adenosine to unmask
ventricular preexcitation has been previously reported,
(5) as the accuracy of ECG to predict the accessory
pathway location is higher when the level of preexcita-
tion is greater. This type of test is used to accurately lo-
cate the accessory pathway in patients with low level of
preexcitation and thus define the adequate therapeutic
strategy.

In our study, adenosine testing proved to be an effi-
cient tool to define the diagnosis in patients with mini-
mal ECG preexcitation, particularly in children, when
complementary tests do not reach conclusive results.
The administration of adenosine was useful to differen-
tiate a significant number of type-b response patients
and rule out WPW syndrome. A significant number of
patients with a response suggestive of fasciculoventriu-
clar pathways was also identified. These findings were

confirmed in 16 cases by EPS, which showed normal
AH intervals and short HV intervals, suprahisian dec-
remental conduction properties during incremental
atrial pacing and absence of changes in the level of pre-
excitation.

Fasciculoventricular accessory pathways were origi-
nally described by Mahaim and Benatt.(6) These path-
ways connect the bundle of His or its branches with
the common ventricular myocardium and their ECG
features include normal or slightly short PR intervals
with a fixed pattern of ventricular preexcitation which
does not vary with heart rate changes. (7) These con-
nections do not provide any substrate for the develop-
ment of reentrant supraventricular arrhythmias and
do not require specific treatment. However, the diag-
nostic error may lead to their incorrect classification
as WPW syndrome, leading to medical restrictions and
unnecessary invasive procedures.

Although the incidence of this type of connections
is extremely low in the medical literature, some studies
showed a percentage similar to the one described in our
study (26/313 patients, 8,3%). (8) Probably, its preva-
lence may be underestimated due to underdiagnosis, as
this entity has a minimal electrocardiographic expres-
sion and does not produce arrhythmias.

Finally, despite some reports decribe a depressant

Fig. 1. A. Subtle electrocardio-
graphic pattern that provides

elements to consider the di-
agnosis of WPW. B. Progres-
sive increase in PR interval,
with sequences of second-de-
gree and complete AV block,
without significant changes
in the pattern of ventricular
activation after the adminis-
tration of adenosine.
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Fig. 1. Electrophysiology study
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with His recording in the ABL
C , ) channel (A) at 100 mm/s,
atrial pacing, CL 600 ms, 50
mm/s (B), atrial pacing, CL 400
ms, 50 mm/s (C). Progressive
increase in AV conduction is
seen, at the expense of AH
conduction, without changes
in the preexcitation level. CL:
Cycle length.
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adenosine effect on antegrade conduction in certain AV
accessory pathways, we could not confirm this “adeno-
sine sensitivity” in our experience. (9, 10)

CONCLUSIONS
Adenosine testing proved to be useful to confirm or rule
out WPW syndrome in patients with minimal electro-
cardiographic expression and allowed the differential
diagnosis with other types of preexcitation.

In these patients, adenosine testing could be used as
a safe and conclusive tool to define the diagnosis with
no need to perform invasive tests.
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