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A New Use for the Amplatzer Duct Occluder Device

Case Report

We report a case in which the Amplatzer device for
percutaneous occlusion of ductus arteriosus was succes-
sfully used for occluding a large systemic-pulmonary col-
lateral vessel in a patient who had previously undergone
surgery for correction of pulmonary atresia and ventri-
cular septal defect (Rastelli technique), and was awai-
ting the change of a cardiac tube. In the first attempt, the
device embolized to the distal pulmonary bed and, after
being rescued with a Bitome, it was appropriately repo-
sitioned with no complications and with total occlusion
of the vessel.

Based on the publication of results of convincing ex-
perimental studies 1, the new Amplatzer device for percuta-
neous occlusion of ductus arteriosus (AGA Medical Cor-
poration, Golden Valley, MN, USA) has been shown to be
safe and highly effective in clinical practice 2-5. Due to the
versatility of the implantation system and the characteristi-
cs of the prosthesis, it has also been used for occlusion of
other defects and vascular malformations, such as coronary
and pulmonary arteriovenous fistulae, systemic-pulmonary
shunts (Blalock-Taussig), venovenous collaterals after
Glenn surgery, tubes, fenestrated Fontan, and others 6-8. We
report a case in which this device was successfully used for
closure of a large systemic-pulmonary collateral vessel ori-
ginating from the descending aorta.

Case Report

The patient is a 17-year-old male who underwent sur-
gical repair of pulmonary atresia, ventricular septal defect,
and systemic-pulmonary collaterals at the age of 7 years.
The collaterals were focalized, the ventricular septal

defect was occluded with a patch of bovine pericardium
and an 18-mm Dacron tube graft, which was used to
reestablish the continuity between the right ventricle and
the pulmonary artery (Rastelli technique). The patient
complained of mild fatigue on exertion, and on physical
examination an ejective systolic murmur in the middle left
sternal margin and a continuous murmur in the dorsum
could be heard. On chest X-ray, slight cardiomegaly and
increased pulmonary flow to the right middle and lower
lobes were observed. The electrocardiogram showed
sinus rhythm and biventricular hypertrophy. The two-
dimensional Doppler color flow echocardiogram showed
signs of obstruction of the tube with rectification of the
ventricular septum during systole. Right ventricular
pressure was estimated in approximately 3/4 of the arterial
blood pressure through tricuspid reflux. Moderate
pulmonary insufficiency also existed. The patient was re-
ferred for cardiac catheterization for diagnostic comple-
mentation, and the examination, performed with the patient
under local anesthesia, showed the following pressure le-
vels (in mm Hg): right atrium, 9; right ventricle, 90/10; pul-
monary artery, 30/11; left ventricle, 110/12; and aorta, 110/
60. Right ventriculography revealed obstruction of the
tube in its proximal portions, next to the right ventricular
musculature, and mild to moderate systolic dysfunction.
The aortogram, followed by selective injection in the
vessel, showed a large collateral vessel originating from
the right lateral portion of the descending aorta with a si-
nuous trajectory, which initially headed upward and then
bent downward. This collateral vessel irrigated part of the
middle and lower lobes of the right lung, communicating
with the native pulmonary bed. A stenotic point after the
angulation site was identified. Due to high pressure levels
in the right ventricular cavity accompanied by systolic
dysfunction, surgery to exchange the tube was indicated,
preceded by elective occlusion of the systemic-pulmonary
collateral vessel via the percutaneous route. The pos-
sibility of stent implantation inside the tube was discarded,
because the stenotic point was very close to the ven-
tricular musculature. Due to the dimensions of and high
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injections into the lateral arm of the long sheath to check
its position, the Amplatzer device was delivered, but its
immediate migration to the distal pulmonary bed occurred
(fig. 1). Retrospectively, we observed that the site of
delivery was beyond the angulation and stenotic point.
Due to the presence of the sheath inside the collateral
vessel, a distortion in the vessel trajectory occurred, with
the occurrence of the accordion or pleating phenomenon
(fig. 2). Maintaining the sheath at the same site, a 3 Fr
Bitome (Cook) was advanced into the vessel, where the
device had embolized. After several attempts, rescue
through a bite from the device’s central pin by the teeth of
the Bitome was performed on the side of the disc of distal
retention (retained upwards). The prosthesis was then
pulled inside the sheath and removed from the body, and
no damage in its structure was observed. After rechar-
ging, the prosthesis was advanced again through the
sheath and delivered to the correct site, with immediate
occlusion of the collateral vessel (fig. 3). Fluoroscopy
lasted 30 minutes, and the procedure lasted 2 hours. On
the following day, the patient underwent surgical repla-
cement of the tube, being discharged from the hospital
after 1 week. Surgery and catheterization were uneventful.

Discussion

In the present case, the reasons for indicating
elective percutaneous occlusion of the systemic-pulmo-
nary collateral vessel were the following: reduction in
increased pulmonary blood flow and volume overload of
the left chambers; abolition of the left-right shunt and
consequent significant reduction in pulmonary venous
return, providing a clearer surgical field during surgical
replacement of the tube under extracorporeal circulation;
elimination of the possible systemic blood flow steal
during surgery, minimizing the risk of neurologic compli-

flow in the collateral, and the high thrombogenic potential
of the Amplatzer duct occluder device, we chose to use it
to close the vessel. In a second catheterization, also
performed with local anesthesia , a 6 Fr sheath was placed
in the right femoral artery, followed by administration of
heparin (5,000 IU). The collateral vessel was selectively
catheterized with the aid of a hydrophilic-coated gui-
dewire, and a right coronary Judkins catheter was distally
positioned beyond the stenotic point. A 0.035” super stiff
guidewire (Cook) was passed inside the Judkins catheter,
replaced by a long Mullins sheath, which was part of the
kit used for occlusion of ductus arteriosus, and was
advanced with no difficulty through the collateral vessel
and distally positioned beyond the curvature. After being
charged according to the usual instructions, an 8-6
Amplatzer device was advanced through the sheath with
no difficulty as far as the narrowing point. After test

Fig. 1 - Large collateral vessel originating from the descending aorta. The closest
point to the aorta measured 11mm and the most stenotic one, after the angulation site,
4.5mm. Note the 8-6 Amplatzer duct occluder device embolized in the distal
pulmonary bed. The distal retention skirt is located upwards.

Fig. 2 - Location of the prosthesis right before delivery. Note the accordion
or pleating phenomenon in the vessel due to the presence of the system
inside it.

Fig. 3 - Adequate final location of the prosthesis after rescuing and repositioning. No
residual shunt is present.
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cations 9,10. In addition, surgical time was reduced,
because the surgeon did not have to extend his plane of
dissection as far as the posterior mediastinum to locate
and ligate the collateral during surgery. In a patient with
previous cardiac surgery, this maneuver, which is by itself
very hard, is even more difficult due to the presence of
fibrosis and scar tissue. Because our patient’s collateral
vessel communicated with the native pulmonary bed, its
occlusion in the appropriate place would not cause pul-
monary infarction. Elective occlusion of these collaterals,
before or after surgical procedures, is probably the most
common procedure performed in a hemodynamics labo-
ratory 11, and it reflects the differentiated work of coopera-
tion between the surgeon and the interventionist in mana-
ging complex congenital heart diseases. Several devices
have been used to occlude these vessels, the Gianturco
coils being used most frequently 11. The index of total oc-
clusion with these intravascular prostheses is approxima-
tely 90%, and residual shunts are more commonly found in
large-caliber and high-flow vessels, as the one here
described. The complications are not common and are as
follows: embolization to the lungs or systemic circulation
is 1 possibility, because the delivery system is not con-
trolled; low fever after occlusion is not infrequent; and
intravascular hemolysis is sometimes reported when
occlusion is incomplete 11.

The Amplatzer occluder device (AGA Medical
Corporation, Golden Valley, MN, USA) for percutaneous
closure of ductus arteriosus is a self-expanding device
shaped like a mushroom, and consisting of a 0.004”
metallic mesh of nitinol, which has an intrinsic memory. A
retention disc or skirt, whose diameter is 4 mm larger than
that of the device, exists. Flaps of polyester fibers are sewn
to the metallic mesh in the inner portion of the prosthesis,
which accounts for inducing rapid local thrombosis. A
stainless steel delivery cable connects to a female pin in
the device through a screw mechanism. A long Mullins
sheath, a plastic charger, and a tubular device to rotate the
delivery cable complete the implantation kit. The prosthe-
sis is available in 5 combinations of diameters in 7mm or
8mm lengths. The profile of the sheath ranges form 5 Fr to
7 Fr, according to the diameter selected 1-5. A great tech-
nical advantage of this implantation system is the possi-
bility of rescuing the prosthesis inside the sheath, if its
location is not adequate, before its final delivery, and this
procedure is totally controlled by the operator. The world
clinical experience and that in Brazil show a 100% efficacy
for occlusion of ductus arteriosus with very low indices
of complications 2-5. Due to the favorable characteristics of
the system, this prosthesis has also been used to occlude
other vascular structures 6-8. In the case here reported, the

Amplatzer prosthesis was selected for occlusion due to its
high thrombogenic potential and also because the vessel
in question was large in caliber and high in blood flow. We
understand that implantation of multiple coils could also
have been tried for the same purpose 11. A lower cost
would be an advantage of this latter type of approach,
even though it provides lower indices of occlusion. No
cost restrictions existed in this case, because the Amplat-
zer prosthesis was covered by the patient’s medical insu-
rance, and we tried to obtain maximum clinical efficacy.
The low profile of the sheath required for implantation
made its use in the artery possible. The entire system was
very flexible allowing the curvature of the vessel in ques-
tion. Even though assessment of the location of the pros-
thesis was possible prior to final delivery through injec-
tions of contrast medium via the lateral arm of the long
sheath, the delivery was performed too distally with im-
mediate embolization. Due to the already known tendency
of systemic-pulmonary collaterals to pleat when under-
going percutaneous handling, in association with the ana-
tomic distortions caused by the sheath and the delivery
cable inside the vessel, the authors misinterpreted the cor-
rect site for delivery. To avoid causing a pulmonary infarc-
tion, because of the rapid induction of local thrombosis
by the device, we chose to rescue it immediately. Accor-
ding to the world literature 6, the occurrence of emboli-
zation of this prosthesis is very rare; therefore, the choice
of an efficient system or catheter for rescuing it was dif-
ficult. Based on personal experience with a case in The
Hospital for Sick Children in Toronto, Canada 6, with a suc-
cessful rescue of an Amplatzer device that had embolized
to the descending aorta after an attempt to close a ductus
arteriosus, we chose to use a Bitome for endomyocardial
biopsy. Coupling of the Bitome’s teeth with the central pin
of the prosthesis in the retention skirt required greater
perseverance and patience in the technician than proper
technical skill. Because the device was collapsible and
had intrinsic memory, it was pulled inside the sheath with
no damage to its metallic structure. Consequently, the
same device could be used in a second attempt at implanta-
tion and vascular occlusion in the catheterization room,
but, this time, with success.

In conclusion, the Amplatzer device for ductus arterio-
sus has very versatile characteristics, which enable it to be
used for closure of other vascular structures, such as the
systemic-pulmonary collateral vessel here reported. The
presence of the sheath-cable-prosthesis set inside the tar-
get vessel may distort its anatomy, confusing the delivery
site. In case of embolization, the use of a Bitome seems an
appropriate resource for rescue.
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