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C oarctation of the aorta (CoA) is an uncom-
mon congenital cardiovascular malfor-
mation, which is rare associated with sev-

eral other cardiac and vascular anomalies, such as bi-
cuspid aortic valve, ventricular septal defect (VSD), pa-
tent ductus arteriosus and aortic arch hypoplasia.[1,2]

Open surgical repair is the usual treatment for ne-
onatal CoA, whereas balloon angioplasty and stent
placement are the treatment of choice for older chil-
dren and adults.[3] Simultaneous surgery repair for
CoA and its accompanying other cardiac anomalies
had been reported and intensive study.[4] However,
few articles published in the literature involving per-
cutaneous simultaneous interventional therapy for
CoA and its accompanying cardiac anomalies. What’s
more, previous studies showed early treatment is
preferred, as older age at the time of treatment is as-
sociated with increased risk.[5] Here, we described a
particular case of simultaneous percutaneous treat-
ment of CoA combined with VSD at older age.

A 56-year-old man who complained of recurrent am-
aurosis after activity for ten months and progressive
exacerbation with intermittent syncope for 20 days.
On examination, there was a normal dynamic pulse
at the rate of 86 beats/min and blood pressure mea-
sured with appropriate size cuff of 165/100 mmHg
at upper limb, meanwhile 132/90 mmHg at lower
limb. Cardiovascular physical examination revealed
the heart boundary expands to the lower left with gr-
ade 3/6 systolic murmur along the 3rd to 4th ribs at
the left edge of sternum. There was no conduction bl-
ock or any types of arrhythmias under 24-hour Hol-
ter monitoring analysis. Echocardiography revea-

led that VSD (0.5 cm, type of outflow) with right ao-
rtic sinus prolapse, prompting coarctation of the des-
cending aorta. The left ventricular and ventricular se-
ptum hypertrophy were obvious with normal ejec-
tion fraction. A small fissure like defect was found in
the subaortic ventricular septum with a size of about
0.17 cm × 0.30 cm under computed tomography an-
giography. The 3D volume rendering images were
reconstructed, which revealed that aortic isthmus was
folded and narrowed, and the size of the narrowest
section was about 12.3 mm × 14.8 mm (Figure 1). The-
refore, the diagnosis of CoA combined with intrac-
ristal VSD was made.

The patient was subjected to cardiac catheteriza-
tion and angiography for further confirmation of the
accurate diagnosis. The 6F pigtail catheter was im-
ported along the right radial artery to the ascending
aorta (pressure: 182/80 mmHg) and the left ventri-
cle (pressure: 182/0 mmHg). The pressure of the de-
scending aorta was measured through the femoral
artery by end-hole catheter (150/80 mmHg). The left
ventricle angiography showed that two right outlets
of VSD were measured to be 0.4 cm and 0.3 cm, re-
spectively. Although the intracristal VSD was adja-
cent to aortic valve right aortic sinus prolapse, aortic
regurgitation was not found on supravalvular angio-
graphy. A 6/4 the Amplatzer Duct Occluder II (ADO
II, AGA Medical, Golden Valley, MN, USA) was sele-
cted according to the angiography and transthora-
cic echocardiogram. A cut pigtail catheter was care-
fully manipulated to pass through the defect into the
right ventricle, and 0.035” noodle wire was advanced
into the pulmonary artery. Subsequently, the deli-
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very sheath was replaced into the right ventricle. An
appropriate device was retrogradely introduced th-
rough the delivery sheath. There was no residual sh-
unt or aortic regurgitation under left ventriculogr-
aphy or supravalvular angiography after successful
implantation of the 6/4 ADO II occluder. The tortu-
ous aortic isthmus and localized stenosis without pa-
tent ductus arteriosus were found in the positive and
lateral angiography of the ascending aorta. The dia-
meter of the positive narrowing was 1.46 cm, the di-
ameter of the expansion after narrowing was 3.55
cm, and the diameter of the diaphragmatic segment
was 1.5 cm. The diameter of the lateral narrowing was
1.37 cm, the diameter of the expansion after narr-
owing was 2.47 cm and the diameter of the diaphrag-
matic segment was 2.93 cm. After intravenous injec-
tion of 10 mg morphine, we preclosed with the Perc-
lose A-T device (Abbott Vascular Device, Abbott Park,
IL, USA) at the femoral artery. The 6F end-hole cat-
heter was delivered along the femoral artery to the left
subclavian artery, replacing exchange-length 260 cm
super-stiff wire, introducing the 14F delivery sheath
to the narrowed proximal end of CoA, and shaping

the first Cheatham-Platinum (CP, NuMed Corp.,
Hopkington, NY, USA) stent using the balloon-in-ba-
lloon (BIB) catheter from the delivery sheath. The size
of the CP covered stent was 8 cm × 4.5 cm, the size of
BIB balloon produced by NUMED Company was 11
cm in diameter of inner capsule and 22 cm in diameter
of outer capsule. After manually pushing the contr-
ast medium to determine the appropriate position
of the stent, the internal capsule pressure of five atmo-
spheres and the external capsule pressure of four at-
mospheres were used to effectively expand the nar-
rowing part for three times until the stent was fully
expanded and the concave sign disappeared. In con-
sideration of narrowing the tortuous proximal end,
another one 8 cm × 3.9 cm stent was implanted at pr-
oximal (Figure 2). The pressure curves at the proximal
and distal ends of the CoA showed there was no pres-
sure gradient, both 152/80 mmHg measured. The pr-
oximal end angiography showed that the stents ad-
hered well to the arterial wall, and there was no cont-
rast agent between the stents and the arterial wall. Ac-
cess site was closed using Perclose A-T device with-
out complication. Total 6000 U heparin calcium was
administered during the operation.

 

Figure 1    CTA preoperative evaluation. (A): A small fissure like
defect (red arrow) was found in the subaortic ventricular septum
with a size of about 1.7 mm × 3.0 mm was observed; (B): the aortic
isthmus was folded and narrowed (red arrow) were found from
3D  volume  rendering  images;  (C):  CTA  revealed  coarctation  of
the aorta at sagittal CTA view; and (D): the size of the narrowest
section of aortic was 12.3 mm × 14.8 mm at coronal section view.
CTA: computed tomography angiography.

 

Figure 2    The angiography video review. (A): The intracristal ven-
tricular septal defect was found in left ventricle angiography; (B):
a 6/4 the Amplatzer Duct Occluder II occluder was implanted wit-
hout residual shunt under left ventriculography; (C): the tortuous
aortic  isthums and localized stenosis  without patent  ductus art-
eriosus were found in the positive angiography of the ascending ao-
rta; and (D): two Cheatham-Platinum covered-stents were succes-
sfully deployed using the balloon-in-balloon catheter.
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The optimal position of the occluder and covered
stents without dislodgement was confirmed by first
postoperative 24 h X-ray examination. The patient
was discharged in stable condition on the seventh day
after closure uneventfully. There was no displacement
of the occluder and covered stents or aortic wall com-
plications by computed tomography angiography
reexamined at 6-month follow-up (Figure 3). There
was no significant systolic gradient and recurrent
obstruction by transthoracic echocardiogram and X-
ray examination as 12-month follow-up completed.
The patient had good cardiopulmonary condition wit-
hout amaurosis symptoms, but he suffered contin-
ued hypertension and needed treatment during the
follow-up period.

Yet up until now, there has been no universal con-
sensus on an optimal way to manage CoA combined
congenital heart diseases. CoA associated with other
aortic abnormalities which need surgical manage-
ment has traditionally been subjected to two staged
surgery. A hybrid single-staged procedure has been
explored, which the benefits include a significant
reduction of risk of a complex surgical procedure to a
simple surgical operation with associated stent inter-
vention, without elongated cardio-pulmonary bypass
time.[6] With the development of interventional tech-
nology, use of interventional procedures in either se-
quential or simultaneous sessions has been repor-

ted in previous studies.[7] However, there are few
reports of the patients with concurrent CoA and in-
tracardiac malformations treated via a simultaneous
transcatheter route.

CoA with intracardiac malformations, such as VSD,
leads to the reduction of forward blood flow in the as-
cending aorta and aortic arch. Therefore, it is often com-
bined with obvious aortic arch dysplasia and tortu-
ous narrow shape. In this case, two CP covered-ste-
nts were successfully implanted for CoA without mi-
gration and side vessel occlusion. The NUMED BIB
catheters, which cooperated with two CP covered-
stents, provided better control of stent position and
coped with old adult’s tortuous CoA.

In conclusion, simultaneous interventional ther-
apy for complex coarctation associated with VSD is
a viable option for some old age patients, but there
are technically difficult considerations to complex
congenital cardiovascular malformations individu-
ally. In the case of this old age patient, it was sugges-
ted that carefully observing the condition of cardi-
ovascular malformations, and proper interventio-
nal appliances selection might contribute to proced-
ural success. 

ACKNOWLEDGMENTS

All authors had no conflicts of interest to disclose.

REFERENCES

 Lacour-Gayet F, Bruniaux J, Serraf A, et al. Hypoplastic[1]

transverse arch and coarctation in neonates. Surgical re-
construction of the aortic arch:a study of sixty-six patients.
J Thorac Cardiovasc Surg 1990; 100: 808−816.

 

Figure 3    The CTA evaluation at 6-month follow-up. (A): Postoperative cardiovascular morphological observation from 3D volume
rendering images; (B): a stable position and adaptable shape of covered-stents (red arrow) was confirmed under CTA examination; and
(C): no displacement of the occluder (red arrow) and other complication was observed at 6-month follow-up. CTA: computed tomogr-
aphy angiography.
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