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Ductal closure with radiofrequency energy: the first
in-human report
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Abstract Background: Vascular obstruction is one of the complications of radiofrequency ablation. Following our
previous report on the use of radiofrequency energy for vascular closure in an animal model in this journal, we
herein present the first ever in-human report. Patient and method: The patient was a 3-year-old boy, who received a
permanent endocardial pacemaker for congenital complete heart block. He also had a conical patent ductus
arteriosus. The ductus was occluded with radiofrequency energy on the arterial side with no complications.
Conclusion: Closure of patent ductus arteriosus and probably other problematic small vessels could be achieved
with radiofrequency energy. Further experience will elucidate the future scope of this novel technique.
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UNWANTED BLOOD FLOW IS ONE OF THE COMMON

problems in the field of paediatric cardiology.
To date, vascular closure has been achieved

through surgery and utilisation of various devices.1–3

On the other hand, several authors have reported
vascular narrowing as a potential complication
of radiofrequency ablation,4–6 with pulmonary venous
stricture after pulmonary vein isolation and coronary
narrowing after nearby radiofrequency ablation
being two salient examples. Given this potential of
radiofrequency energy, we successfully used radio-
frequency for vascular closure and blood flow restriction
in a sheep,7 and managed to confirm the procedure’s
safety via pathological examination even after a
prolonged high-powered use of the energy. Here, we
present the closure of a conical patent ductus arteriosus
with radiofrequency energy in a human.

Patient and method

The patient was a 3-year-old boy, who received
a single-chamber pacemaker for his congenital

complete heart block. He had also a small patent
ductus arteriosus. Follow-up revealed an increase in
the cardiac size; asynchrony owing to single-chamber
pacing and patent ductus arteriosus were the likely
culprits. The patient was admitted for patent ductus
arteriosus closure. However, ductal closure from the
venous side carried the risk of pacemaker lead dis-
lodgment, and devices for ductal closure from the
arterial side were unavailable at the time. Furthermore,
the parents refused to consent to the implantation of any
more devices. The parents, as well as the centre’s
medico-legal committee, were provided with thorough
explanations about our novel technique, and the patient
was candidated for ductal closure with radiofrequency
energy.
In the catheterisation room, an aortogram confirmed

the presence of a small patent ductus arteriosus (Fig 1a).
A 6-Fr ablation catheter (Blazer II HTD, Boston,
Massachusetts, United States of America) was advanced
from the left femoral artery into the patent ductus
arteriosus. From the right femoral artery, a 4-Fr
pigtail catheter was advanced adjacent to the ductus.
Radiofrequency energy (Maestro, Boston, Massachu-
setts, United States of America) with a power of
45W and a temperature level of 65°C were applied
to the ductus orifice. For a detailed observation of
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the procedure and the progress, a small amount of
contrast was injected via the pigtail catheter every
10 seconds. Radiofrequency application was continued
for 2 minutes. After the procedure, the ablation
catheter was pulled back and a standard amount of
contrast material was injected, revealing the total
occlusion of the ductus without any extravasation
(Fig 1b and c). Post-procedural echocardiography
showed a completely closed ductus without any
complications (Fig 2b), and the pacemaker analysis
demonstrated no adverse events. The patient was dis-
charged from the hospital 2 days after the procedure
with no complications. At 1 month’s follow-up, he
was in full health. Echocardiography illustrated no
residual ductal flow (Fig 2c). Serial echocardiographic
pictures are depicted in Figure 2.

Discussion

This is the first report of a novel technique for patent
ductus arteriosus closure. As is the case with other novel
techniques, the future of the work depends on a larger
number of case reports and clinical trials, the paramount
concern of which would be safety. Use of radiofrequency
energy is fully approved for the ablation of arrhythmia
sources. In specific arrhythmias such as some outlet
ventricular ectopies, the energy is applied to the vascular
bed.8 Apart from the treatment of arrhythmias, radio-
frequency energy has been used for vascular sympathetic
denervation to treat hypertension. A large study on
153 cases reported one vascular dissection; nevertheless,
it was not clear whether radiofrequency had a direct
role in the complication.9

Figure 1.
Aortogram before, during, and after ductal closure. (a) A conical ductus (arrow) with an ampulla is seen. (b) Radiofrequency catheter is seen
in the ductal ampulla. (c) After radiofrequency energy application, the ductus is occluded. The pigtail tip is visible adjacent to the ductus;
complete retrograde filling of the aortic arch confirms adequate contrast material injection. Tip of the ablation catheter is also observed.

Figure 2.
Serial echocardiographic pictures of the patient. (a) Ductal flow is observed in hybrid view. (b) On the day after the procedure, no flow is seen
in the closed ductus. (c) Echocardiography 1 month after the procedure shows no ductal flow. Trivial pulmonary regurgitation flow in (b) and
(c) confirm that the frames have been recorded in diastole.
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The technique for the application of radio-
frequency energy to the ductus is not very compli-
cated. A deflectable catheter can be easily applied
and advanced to the ductus from the right or left
femoral artery. The challenge may lie in the selection
of appropriate catheters and sheet sizes. For our
patient, we chose a 6-Fr catheter. Smaller ablation
catheters may be available, but their smaller tips
fail to provide sufficient effective areas for energy
application. However, if the technique becomes
widely accepted, specific catheters could be designed.
For our first case, we used two arterial accesses. Use of
a single access or a venous access will depend on the
future of the work.
The main advantage of radiofrequency ductal

closure is the exclusion of foreign body implantation.
The novel method precludes the risk of device dis-
location and spares the patient from the undesirable
sensation of hosting a foreign body. Overall costs
are reduced with the radiofrequency method, espe-
cially for centres in which the reuse of non-lumen
catheters has been approved.10 Shortening of the
procedural and fluoroscopy times are other pre-
dictable advantages.
First and foremost, among the possible dis-

advantages of radiofrequency ductal closure is the
likelihood of vascular perforation. Needless to say,
this catastrophic scenario could be the complication
of the other currently used techniques too. The
recurrent laryngeal nerve should be deemed a sensi-
tive adjacent part, which could be damaged. Another
drawback is that, although radiofrequency seems
to be applicable for the closure of small vessels, the
larger ducts may not be so amenable.
There are still some ethical issues to be solved

before radiofrequency ductal closure can be fully
approved. Further work on this novel technique is
ongoing at our centre, and new findings will be
published in due course.

Conclusion

Closure of undesirable vessels such as patent ductus
arteriosus and collateral arteries could be achieved via
radiofrequency energy. The principal advantage of
this method is avoidance of foreign object implantation
in the body. Further experience will elucidate the future
scope of this novel technique.
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