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Summary

Radiofrequency catheter ablation is a frequently used, first-line therapy for many tachyarrhythmias, and has won
worldwide acceptance. However, clinical studies have detected problems, including a failure in the catheter's elec-
trical integrity, after five to ten reuses. The present study analyzed the effect of multiple reuses and resterilizations
of ablation catheters in a controlled experimental context. Five catheters were used the following way:
electrical resistance was measured in all poles, ablation was performed (seven applications, power = 42 W, dura-
tion = 22 s), and the catheters were sterilized in 12% ethylene oxide. The same process was repeated 11 times for
each catheter. By the end of the experiment, each had been used 12 times. All measurements during the study
ranged in normal limits (< 5 €2); the highest resistance found was 2.5 €. No difference was observed related to
reuse. Also, no difference was observed comparing ablation (distal, 4 mm) and sensing (proximal, 2 mm) poles. In
conclusion, the study showed that multiple reuses and sterilizations using 12% ethylene oxide does not damage the

electrical integrity of these catheters in a controlled experimental environment.
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Introduction

Radiofrequency catheter ablation is a well-known pro-
cedure and first-line therapy for most tachyarrhyth-
mias, including AV nodal reentrant tachycardia, Wolff-
Parkinson-White Syndrome, and atrial flutter [1,2].
During this procedure, catheters are introduced into the
heart for mapping and ablation; the number of applica-
tions, duration, and temperature vary according to the
procedure performed and the medical center. Since
many catheters are commonly used in these proce-
dures, the issue of reusing them has continued to be an
object of debate. Catheters are labeled as single-use
devices because of the possibility that reuse could
increase the risk of infection and catheter malfunction-
ing. On the other hand, this would decrease costs, and
increase the cost-effectiveness of each procedure.

Although electrophysiologic catheters are intended for
single-use only, they are nevertheless reused in numer-

ous centers around the world, not just in developing
countries [3]. Because of the importance of this issue,
it has become a concern of NASPE as evidenced by its
drafting of a policy statement on the subject [4].
NASPE adheres to the principle that the reuse of
catheters is a safe and cost-effective practice, provided
that they are meticulously cleaned, sterilized, and
inspected. The exception is when catheters have been
used in patients with human spongiform encephalopa-
thies, such as Creutzfeldt-Jakob disease, since current
reprocessing methods are not sufficient in eliminating
contamination that is transmittable to other patients
[5,6]. To assess catheter integrity, the physical (handle
function, catheter shaft, deflectable tip), mechanical
(deflection and torque), and electrical (resistance)
aspects of the effects of reprocessing should be deter-
mined.
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Figure 1. Panel a) Catheter and container; Panel b) amplified catheter tip, ice, and cow's heart.

Some studies have focused on analyzing the sterility
and catheter integrity of diagnostic electrophysiology
[7-9] and deflectable radiofrequency ablation [10]
catheters used in clinical practice, revealing adequate
results in most cases. However, catheters were fre-
quently rejected after four to five uses, and electrical
discontinuity was observed after ten uses [11-13]. The
present study evaluated the effects of multiple repro-
cessing and reuse of modern deflectable catheters in a
controlled environment.

Materials and Methods

For this experiment, five new radiofrequency ablation
catheters (Alcath, Biotronik, Germany) were used.
Each was inspected visually, resistance was measured
in its four poles (digital multimeter MD-5770; LCEL-
Gubintec, Brazil), the ablation procedure was per-
formed, and then the catheter was reprocessed. Each of
the catheters was subjected to these procedures twelve
times.

Radiofrequency ablation was performed in vitro using
a plastic container (5 cm diameter; 120 cm in height)
containing a cow's heart. Because there was no circu-
lating flow within the container, the temperature was
kept at approximately 10 °C by filling it with saline
and ice (Figure 1). The ablation catheter was posi-
tioned inside the container, and the distal electrode (4
mm tip) was placed horizontally over a section of
cow's heart. A radiofrequency generator (AbControl
MDS, Biotronik) was then connected to the catheter
and programmed to the mean parameters found in 33
ablation procedures that were randomly chosen and
performed at the Hospital de Clinicas de Porto Alegre,
Brazil. The details of each procedure are as follows:

Pole 1 Pole 2 Pole 3 Pole 4
(€2) (£2) (£2) (L)
Catheter 1 2.1 2.1 21 2.1
Catheter 2 2.2 2.2 2.1 2.1
Catheter 3 21 2.3 2.3 2.3
Catheter 4 21 21 21 21
Catheter & 20 20 20 20

Table 1. Initial resistance measurements at each pole of
each ablation catheter.

Pole1 Pole2 Pole3d Poled
(ablation)
Initial resistance (1) 21 21 21 21
Final resistance (L2) 2.2 2.2 2.2 2.2
A resistance (0) 01 0.1 0.1 0.1
Maximum resistance (1) 2.4 2.5 2.5 2.5

Table 2. Mean results in resistance measurements at differ-
ent poles.

o Number of applications: 7;

Power: 42 W;

o Time required for each application: 22 s;
e Maximum temperature: 80°C

After each session, consisting of seven applications,
the catheters were inspected visually for integrity, and
impedance was measured at each electrode pole. Then,
the catheters were cleaned and resterilized using ethyl-
ene oxide, the same process used for catheters in clin-
ical practice. After reprocessing, this protocol was
repeated eleven times. By the conclusion of the assess-
ment, each catheter was used, reprocessed, and had
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impedance measured 12 times for each electrode pole.
Resistances measured over time were compared statis-
tically. Whenever a change in resistance was > 5 €, it
was regarded as a problem [14].

Results

All catheters showed visual and mechanical integrity
in the initial evaluation. Internal resistance measure-
ments performed on each pole revealed that all
catheters were in adequate condition. Results ranged
from 2 to 2.3 Q (Table 1), and resistance measurements
over time revealed no significant change related to
ablation and reprocessing. Initial, final, variation, and
maximal impedance measurements remained in nor-
mal ranges (Table 2). Eventually, small variations were
observed, probably related to the imprecision of some
measurements. Another important discovery is that no
difference was observed comparing the pole used for
ablation (pole 1: 4 mm) and poles 2, 3, and 4, which
were used only for sensing in clinical practice (2 mm).
All catheters had appropriate electrical integrity at the
beginning, and this was not affected by multiple reuses
and reprocessing.

Conclusion

NASPE recognizes the practice of reprocessing abla-
tion catheters, providing their integrity is checked. The
present study demonstrated that in a controlled experi-
mental environment multiple reuses and sterilization in
12% ethylene oxide does not damage the electrical
integrity of these catheters. This conclusion was
reached on the basis of no significant changes in mea-
sured impedance and no increase above 5 Q. Also, no
difference was observed between the ablation and
sensing poles.
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