Hybrid retrieval of embolized device in abdominal aorta after
transcatheter closure of large patent ductus arteriosus

Mosaad Soliman, PhD, Khaled Mowaphy, PhD, Nshaat A. Elsaadany, MD, and Reem Soliman, MD, Mansoura,
Egypt

ABSTRACT

Patients with a large patent ductus arteriosus (PDA) can have several presentations. Many will be asymptomatic, some
could develop severe pulmonary hypertension, and others can develop Eisenmenger syndrome. We have presented a
case in which a PDA correction device was embolized to the abdominal aorta, 2 months after transcatheter closure of a
large PDA. The patient presented with an acute abdomen. In the management of the case, we implemented a hybrid
technique in the process of device retrieval. Transbrachial access and a lower abdominal midline incision were
accomplished to dislodge the device from the supraceliac aorta to the aortic bifurcation. The Amplatzer Ductal Occluder
(St Jude Medical Inc, St Paul, Minn) was extracted through a small arteriotomy of the distal abdominal aorta. The
procedure was followed by a dramatic improvement of the ischemic liver and bowel, evidenced by the vanishing of
the cyanotic hue of the liver and normalization of the bluish discoloration of the intestine. (J Vasc Surg Cases and

Innovative Techniques 2021;7:56-60.)
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Cardiac defects are the most common birth defects,
constituting nearly one third of all major congenital
anomalies.! The incidence of congenital heart disease
varies widely worldwide. Although usually reported at
eight cases per 1000 live births, this estimate has been
considered inaccurate without regional variations
included.? The underlying lesions range from a simple
septal defect to more complex structural abnormalities.
Most of those born with cardiac defects will lead active
lives and survive well into late adulthood.® Although ven-
tricular septal defects are the most common defects,
atrial septal defects (ASDs) and patent ductus arteriosus
(PDA) are also relatively common. In contrast, anomalous
pulmonary venous connections, either total or partial
anomalous pulmonary venous connection (PAPVC), are
rare defects. A total anomalous pulmonary venous
connection refers to all four pulmonary veins draining
at the anomalous site. In contrast, a PAPVC refers to a
subgroup of veins inserting at the anomalous site and
the remaining veins inserting into the left atrium.*

The optimal management of PDA has continued to be
debated, with drug therapy, surgical ligation, and
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catheter-based closure the available therapies. The data
supporting transcatheter closure (TCC) of a PDA in adults
are limited to large ducts. Surgical closure is indicated for
large, complex forms and PDAs associated with cardiac
anomalies.”

Despite the safety of interventional surgical cardiac
procedures, catheter-based closure is considered the
procedure of choice. However, data on adverse events
beyond the immediate catheterization period are lack-
ing.® Complications after device closure of a PDA include
device embolization during the procedure or just after
implantation, pericardial tamponade, erosion of cardiac
structures, and pulmonary or systemic embolization
resulting from device-related thrombus formation.”

The incidence of occluder device embolization after
ASD closure has been reported to be 0.55% to 1.4%.2
Almost one half of the embolized devices will tend to
lodge in the left atrium or aorta® A few embolized
devices (16.7%) can be retrieved using a percutaneous
approach.'® Various investigators have reported that an
embolized device should always be retrieved surgically
because that will allow for inspection of any structures
that might have been damaged."

In the present case report, we have described the un-
usual complication and its management of embolization
of a PDA correction device into the abdominal aorta after
transcatheter closure of a large PDA associated with
other anomalies. The patient provided written informed
consent for the report of her case.

CASE REPORT

A 24-year-old woman had presented with cyanotic heart dis-
ease, an ASD secundum ~17 mm in diameter, a large PDA
8 mm in length and 10 mm in diameter with pulmonary hyper-
tension (dilated pulmonary artery and its branches and
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moderate tricuspid regurgitation), and a PAPVC with the right
pulmonary veins draining into the inferior vena cava at the level
of the diaphragm. She had undergone transcatheter occlusion
of the PAPVC with an Amplatzer vascular plug and occlusion
of the PDA with an Amplatzer Ductal Occluder (ADO; St Jude
Medical Inc, St Paul, Minn). However, 2 months after the first
operation, the patient had developed chest and then abdom-
inal pain. On examination, we observed a tender rigid abdomen,
especially at the right hypochondrium, and bilateral basal crep-
itations. The femoral pulsations were intact on both sides.
Computed tomography of the chest showed an abnormal de-
vice location at the abdominal aorta with opacification of both
iliac and femoral arteries (Figs 1 and 2).

The diameter of the abdominal aorta was 123 mm and
154 mm below and above the embolized ADO (125 mm),
respectively. The decision was made to snare the ADO through
either transbrachial or femoral access. However, the challenge
was the size discrepancy between the ADO and the much
smaller exit site of the brachial (0.6 mm) or femoral (0.8 mm) ar-
teries. We first attempted transfemoral access using a 6F sheath
on the right side (Fig 3). However, failure to snare or disimpact
the device necessitated changing to the transbrachial access us-
ing a 6F sheath that was replaced with long sheath. Aortography
showed that the ADO was impacted at the level of the celiac
trunk. Despite several trials to snare the ADO, the slippery char-
acteristics of the interwoven occluder precluded this task. The
devise is wheel-like and had lodged in an oblique position,
which increased the difficulty of snaring (Supplementary
Video). We decided to change the direction of the device to a
vertical position to take advantage of the wheel-like character
of the ADO and dislodge and then push it down into the distal
aorta. Trapping the device in the snhare loop and applying a
steady downward force using a 5F Bernstein catheter changed
the direction of the ADO to the vertical from the inclined obli-
que position. We then rolled it down to the aortic bifurcation.
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Fig 1. Computed tomography angiogram of aortic system showing evidence of slipped closure device at the
origin of the superior mesenteric artery with good filling (white arrow) and the second device correctly placed at
the partial anomalous right pulmonary veins (partial anomalous pulmonary venous connection [PAPVC]; red
arrow).

Abdominal exploration through a minilaparotomy was per-
formed, and the ADO was extracted via a small aortotomy
(Fig 4). Completion angiography revealed normal opacification
of the superior mesenteric artery (Fig 5). The visceral viability
and liver status were assessed because they had shown cyanosis
and considerable liver engorgement. However, these had
reversed to the normal status by the end of the procedure.
The hepatic and intestinal ischemia were not reflected in the
findings from the postoperative laboratory workup, probably
owing to the transient and partial occlusion of the aorta and
nearby visceral arteries by the lodged device.

DISCUSSION

Patients with a large PDA can present with a wide clin-
ical spectrum ranging from an asymptomatic child to an
adolescent with severe pulmonary hypertension and
Eisenmenger syndrome.'” The effects of a long-standing
PDA-related shunt in adults with acquired cardiomyopa-
thies or systemic illness differ from those in the pediatric
population.”® Our patient was 24 years old with a long-
lasting and large PDA (10 mm in diameter and 8 mm
in length) with severe pulmonary hypertension (pulmo-
nary flow/systemic flow, 1.9). Nonsurgical management
of large hypertensive PDAs has recently replaced surgical
options, especially after infancy. Patients with hyperten-
sive PDAs represent a special subgroup owing to the
mismatch between the size of the device and the pa-
tient, the presence of severe pulmonary hypertension,
and the need to insert a large device."

Several reports on the efficacy and safety of the ADO
device (St Jude Medical) have been reported. However,
most had focused on the pediatric age group, with a
limited number of adults included, and the follow-up
duration was short or medium term.>'® Just as in cases
of established Eisenmenger syndrome, the desaturation
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Fig 2. Computed tomography angiogram of the abdominal aorta showing a diameter of 12.3 mm and 15.4 mm
below and above the embolized Amplatzer Ductal Occluder (ADO; St Jude Medical; 125 mm; red arrows),

respectively.
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Fig 3. Intraoperative aortography through the femoral access showing failure of retrieval and no disimpaction of
the devixe. Red arrow indicates slipped closure device at the origin of superior mesenteric artery; and blue
arrow, the second device correctly placed at the partial anomalous right pulmonary veins (partial anomalous

pulmonary venous connection [PAPVC]).

and pulmonary artery systolic pressure might not
decrease even after closure of the defect. Thus, we had
decided to close the PDA and PAPVC percutaneously us-
ing TCC and to leave the ASD open, shunting the blood
into the systemic circulation and maintaining the car-
diac output.

Severe complications have been reported after TCC of
PDAs, including left pulmonary artery and aortic isthmus
narrowing, hemolysis, postprocedure  ventricular
dysfunction, recanalization, device infection, and device
embolization."” The use of an undersized device, a floppy
or an inadequate rim, device malpositioning, and
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Fig 4. Intraoperative aortography showing Amplatzer Ductal Occluder (ADO; St Jude Medical) rolled down to the
aortic bifurcation (A). The ADO device was extracted through a small aortotomy via a minilaparotomy (B).

Fig 5. Completion angiogram showing opacification of
visceral arteries after device retrieval.

excessive tension on the delivery cable during deploy-
ment are the possible mechanisms for device emboliza-
tion.'® Although percutaneous retrieval of an embolized
device is challenging, it should be attempted first in all
cases. Technical success can be achieved by using spe-
cific techniques such as the modified snare technique,’®
biopsy forceps retrieval through a larger femoral sheath,
or the use of multiaxial snares. However, the supraceliac
approach was not considered for our patient to avoid
major surgical exposure and total visceral rotation with
its associated morbidities. In our patient, although the
chosen ADO size was correct, it had migrated owing to
the severe pulmonary hypertension and had become

impacted obliquely at the level of the celiac trunk. We
used the described hybrid technique, transbrachial ac-
cess and a lower abdominal midline incision, to drive
the device to the lower abdominal aorta, which allowed
us to retrieve it without the need for total visceral rota-
tion and to assess the visceral and hepatic viability.

We believe it might be feasible to retrieve any device
embolized in the thoracic or abdominal aorta using an
endovascular method, except for the larger devices. For
the latter, the hybrid technique can provide a better so-
lution because the device can be driven to a more acces-
sible site for surgical extraction through a lower midline,
lumber, axillary, or femoral incision. These sites are less
surgically traumatic than the thoracotomy and upper
midline incisions. Approximately one half of reported pa-
tients had undergone percutaneous closure of the ASD
after retrieval of the embolized device. However, it was
not reported whether the removal and ASD closure
had been performed synchronous or sequential proced-
ures.' The present case was referred back to her pediat-
ric cardiologist for ASD correction at the appropriate
time in accordance with their protocol.

CONCLUSIONS

Device embolization and acute abdomen is a rare
complication of transcatheter PDA closure. The hybrid
approach we have described overcomes the limitations
of either approach when used alone.
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