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Introduction

Transcatheter closure of secundum type
atrial septal defects (ASD) represents a suit-
able alternative to conventional surgical re-
pair. In the last decade a substantial number
of patients has undergone transcatheter clo-
sure of ASD with differently shaped devices
and a success rate ranging between 81 and
92%1-14. This approach has been imple-
mented in isolated or multiple congenital
defects15-18 and in adults with associated
coronary disease19. The percutaneous ap-
proach is usually carried out by cannulation
of the right femoral vein, which constitutes
the site of choice, when performing cardiac
catheterization, for the assessment of the
ASD stretched diameter and to implant the
occluder device4,5,20. However, the femoral
approach may not be the most appropriate in
some adverse circumstances such as in case
of associated anomalies of the inferior vein
system or unsuccessful device implantation
due to inadequate atrial septum alignment21.
In these cases, the jugular vein approach
may represent a valid alternative. In the pre-
sent study, we describe our experience in 3
patients undergoing percutaneous closure of
ASD, in whom the right jugular vein ap-
proach was used for different reasons.

Description of cases

From September 1999 to August 2003
we performed 142 consecutive procedures

of percutaneous closure of ASD or patent
foramen ovale (PFO). All procedures were
carried out at our Institutions. The patients’
age ranged from 4 to 80 years (mean age 42
± 20 years); 91 patients were females and
51 males (success rate 97%). In all patients
we implanted an Amplatzer ASD or PFO
occluder device. The ASD device ranged
from 4 to 38 mm in diameter. In all of them
the procedure was performed through the
right femoral vein approach and under gen-
eral anesthesia. In ASD patients the size of
the Amplatzer ASD device was chosen, as
previously described5,20, by measuring the
stretched diameter. Transesophageal echo-
cardiographic (TEE) monitoring was per-
formed during all procedures to confirm
the stretched diameter and support the pro-
cedure. In isolated PFO we adopted the 25
mm device, while in PFO associated with
atrial septal aneurysm, we electively adopt-
ed the largest Amplatzer PFO device (35
mm).

Three patients of this series (2.1%)
were furthermore approached via the right
internal jugular vein because the femoral
vein access was contraindicated or unsuc-
cessful.

Case 1. The first patient was a 60-year-old
female with a large ASD, determining a left
to right shunt and a QP/QS = 2.5:1. The an-
tero-superior rim of the defect (distance
from the aorta) was calculated at TEE to be
1 mm, with a large defect extending poste-
riorly. The antero-inferior rim (distance
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One hundred and forty-two consecutive procedures of percutaneous closure or atrial septal defect
were approached by cannulation of the right femoral vein. In 3 of them, the internal jugular vein ap-
proach was also necessary because of azygos continuation or unsuccessful device implantation due to
inadequate septal alignment. In all of them, device implantation was successfully performed through
this alternative percutaneous vascular approach.
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from the tricuspid valve annulus) was measured to be 5
mm. The postero-inferior rim (distance from the inferi-
or vena cava) was 5 mm and the postero-superior rim
(distance from the superior vena cava) 10 mm. The
stretched diameter was calculated to be 22 mm. An Am-
platzer ASD device of 22 mm was introduced and the
left disc opened in the left atrium through the right
femoral vein approach. When the right disc was opened,
the device fell down in a wrong position at 45° from the
septum, without encountering any resistance to stabilize
the distal disc (Fig. 1). The device was therefore repeat-
edly retrieved in the right atrium and then in the long
sheath. Alternatively the sheath was positioned in the
right upper pulmonary vein, but even this maneuver
proved unsuccessful. In view of the stiffness of the de-
livery cable and of the angle of the disc, the entire sys-
tem was radically reoriented toward the septum with a
jugular vein approach. The long sheath was introduced
through the right deep jugular vein and superior vena
cava, into the right atrium, left atrium and, after crossing
the mitral valve, the left ventricle to stabilize the entire
system. The distal disc still positioned in the long
sheath, crossing the mitral valve, was partially opened
in the left ventricle and gently pulled back trying to
maintain the entire device within the left heart side. The
distal disc was then slowly opened by anchoring the
edge on the inferior atrial septum under TEE monitoring
(Figs. 2 and 3, left panels). The proximal disc was easi-
ly opened and the ASD successfully closed without
residual shunt (Fig. 3 right panel, and Fig. 4). With this
approach, despite the fact that the angle between the de-
livery cable and the septum wall was very acute, the de-
vice could easily be unscrewed from the cable, main-
taining a correct position of the self-centering device.

Case 2. The second patient was a 34-year-old male
with an ASD determining a large left to right shunt

(QP/QS = 2.3:1). A previously undetected azygos con-
tinuation was evident during catheterization (Fig. 5).
This variant anatomy determines a large, difficult and
potentially dangerous loop of the stiff delivery cable.
This patient was also approached via the right deep
jugular vein, but the main difference consisted in the
necessity of measuring the stretched diameter of the de-
fect via this approach. A J long wire was introduced in
the left ventricle and a Medi-Tec occlusion balloon po-
sitioned in the atrial septum. Under TEE monitoring the
balloon was then purposely maintained unbalanced to-
wards the mitral valve and pulled toward the septum,
avoiding the mitral valve leaflets. A 16 mm stretched
diameter was obtained and then a 16 mm Amplatzer
ASD device was successfully implanted without resid-
ual shunt.
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Figure 1. Left disc deployed through the femoral approach and dropping
down in a wrong position, at 45° from the septum, without encountering
any resistance to stabilize the whole system (transesophageal echocar-
diographic view). AO = aorta; IVC = inferior vena cava; LA = left atri-
um; RA = right atrium.

Figure 2. Left disc deployed by anchoring the edge on the inferior atri-
al septum (transesophageal echocardiographic view). LA = left atrium;
LV = left ventricle; RA = right atrium; RV = right ventricle.

Figure 3. Fluoroscopy view of an Amplatzer ASD device introduced
through the internal jugular vein and the left side disk deployed in the left
atrium (left panel); completely opened and anchored at the atrial septum
(right panel).



Case 3. The third patient was a 22-year-old male with
an ASD and a left to right shunt (QP/QS = 2:1). The
stretched size of the defect was 22 mm and the septal
rims were similar to those of the first case, with no an-
tero-superior wall, limited postero-superior tissue and
a floppy antero-inferior rim. The antero-superior rim
of the defect was calculated at TEE to be 1 mm, with
a large defect extending posteriorly. The antero-infe-
rior, the postero-inferior and the postero-superior
rims were 7, 5 and 6 mm respectively. Even this case
was unsuccessfully approached through the right
femoral vein, with the sheath positioned in the upper
left pulmonary vein and then in the upper right pul-
monary vein. Subsequently we re-evaluated the

stretched size confirming the first measure. The pro-
cedure was then attempted with an oversized (28 mm)
device. However, similarly to the 22 mm device,
when the right disc was opened, it fell down in a
wrong position at 45° from the septum, without en-
countering any resistance to stabilize the distal disc.
At this point, we again successfully adopted the right
internal jugular vein approach with the 28 mm device,
achieving correct anchorage to the septum and no
residual shunt.

Discussion

Percutaneous ASD closure may be significantly
limited by the absence/marked reduction of the pos-
tero-inferior rim of the defect. In this context, a jugular
approach could favor a better anchorage of the occlud-
er device. An accurate preoperative TEE may detect
this anatomical condition and suggest the thickness of
the tissue. However, the lack of anchorage of the distal
disc via the femoral access should be the only factor ne-
cessitating an approach to the defect via the jugular
route. Indeed, the use of an oversized device, as high-
lighted in the third case, did not eliminate the technical
limitations of the femoral approach in these cases. Con-
versely, in our series 31 patients (21.8%) showed an
aortic rim < 5 mm, confirming that a deficient antero-
superior rim does not represent a limitation to the sta-
bilization of the distal disc using the femoral ap-
proach22,23.

The lack of the aortic rim in cases 1 and 3 should be
considered as an extension of the major axis of the de-
fect toward the aorta, but with a well represented an-
tero-inferior rim. This segment of the atrial septum may
offer a good anchorage to the left sided device if ap-
proached from the jugular route.

There are two difficult steps to take into account
when the jugular approach is considered: the distal disc
should be partially opened within the leaflets of the mi-
tral valve to maintain a left orientation and permit com-
plete opening of the device by pulling back the long
sheath between the mitral annulus and the atrial septum
under TEE monitoring. The angle between the delivery
cable and the septum wall is very acute and the correct
anchorage must be accurately tested before unscrewing
the cable to avoid abrupt device dislocation.

In conclusion, these 3 case reports show that, in se-
lected cases when the femoral vein approach is con-
traindicated or unsuccessful, the jugular approach rep-
resents a feasible and valid alternative for percutaneous
ASD closure.
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Figure 4. Fluoroscopy view of an Amplatzer ASD device introduced
through the internal jugular vein. The device is correctly deployed and
anchored within the atrial septum.

Figure 5. Venogram of the azygos continuation detected in the second
patient. a = azygos vein; SVC = superior vena cava.
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