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0.035 in hydrophilic guidewire while mounted on a Judkins right or mammary artery specific curve coronary catheter. Once the catheter
has been advanced through the left atrium, the hydrophilic guidewire is exchanged for a high-support 260 cm 0.035 in guidewire on which
a release system of a proper caliber with respect to the device selected is advanced.

The procedure can be performed without general anesthesia and with sedation only since transesophageal ultrasound is not required.
However, it is important to have a good previous radiographic study where the CCTA plays an important role.

Selective angiographies of the VV even with the possibility of temporarily occluding the LUPV with an Amplatzer type of balloon to
prevent rapid contrast washout allow us to choose the right device for proper anchoring purposes (with certain compression) avoiding
embolization. For its special design and multiple sizes available the Amplatzer Vascular Plug-II device (Abbott, United States) would be
my first option. An alternative to it would be the Amplatzer Duct Occluder (ADO)-I device whose design also makes it suitable for different
anatomies.

Follow-up after the procedure should include an echocardiogram at 3-6 months to assess the reverse remodeling of right cavities and

pulmonary systolic pressure. Performing a thoracic CCTA at 6 months is advised to confirm the complete occlusion of the shunt, and the
correct position of the device into the VV.
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Figure 1. Fluoroscopic image showing the wire pathway from the femoral vein into the left atrium through the right atrium, right superior vena cava (RSVC),
left innominate vein (LIV), vertical vein (VV), and left upper pulmonary vein (LUPV) (A); angiogram shows the caudocranial contrast flow from the VV into the
LIV, and contrast filling of both the RSVC and the right chambers (B). LA, left atrium; RA, right atrium, RV, right ventricle. Coils used in the previous coronary
procedure to treat diagonal branch perforation (*).

CASE RESOLUTION

The heart team decision was to percutaneously treat both the coronary artery disease and the partial anomalous pulmonary venous
connection (PAPVC). Percutaneous coronary intervention was successfully performed in the first place. Treatment of the PAPVC was
performed 3 months later. Since it is recommended that the diameter of the device should be 30% to 50% larger than the vessel diameter,
a 22 mm Amplatzer Vascular Plug II device (AVP-II) (Abbott, United States) was selected based on the VV computed tomography
measurements.

The procedure was performed under local anesthesia and with fluoroscopic control. A 7-Fr introducer sheath was inserted into the right
femoral vein. A 6-Fr multipurpose diagnostic catheter was advanced using a 0.035 in exchange guidewire to reach the VV through the left
innominate vein (figure 1A). Angiography confirmed the presence of a left upper pulmonary vein (LUPV) with dual drainage and significant
contrast flow from the LUPV to the innominate vein that filled the right chambers (left-to-right shunt) (figure 1, video 1 of the supplementary
data). Using a femoral 7-Fr 90 cm Destination Guiding Sheath (Terumo, United States) the AVP-II device was placed and delivered into
the VV (figure 2A, video 2 of the supplementary data). The correct position, absence of residual shunt, patency of innominate vein, and
LUPV flow were confirmed by angiography in both the innominate vein (figure 2B,C) and pulmonary artery (figure 2D).

Two days later a control computed tomography (figure 3) and a transthoracic echocardiography with microbubble contrast agent were
performed. They confirmed the correct position of the AVP-II device, and the lack of pulmonary infarction. At 7-month follow-up the
patient remained asymptomatic and cardiac catheterization showed similar successful fluoroscopic findings (videos 3 and 4 of the supple-
mentary data), and significantly improved pulmonary pressures (figure 4).

The differential diagnosis of a LUPV with dual drainage should include other left-side vascular structures such as persistent left superior
vena cava, which is the most common thoracic venous anomaly and, in most cases, drains into the right atrium. However, it may be
connected to the left atrium (LA) through a pulmonary vein. In this scenario the expected direction of blood flow is craniocaudal.!

The treatment of PAPVC is indicated with symptoms attributed to significant left-to-right shunt. Shunting is mainly determined by the
number and size of anomalous pulmonary veins. In our case, we hypothesize that the dual LUPV connection and the coexistence of an
increased LA pressure due to left ventricular dysfunction contributed to a disproportionate shunt for a single anomalous pulmonary vein.
This eventually led to right chambers dilatation and symptomatic combined post- and pre-capillary pulmonary hypertension.

Although surgery is the treatment of choice, percutaneous treatment may be a feasible alternative in patients with a pulmonary vein dually
draining into a left innominate vein and the LA? since the sealing of the VV with a vascular device redirects all pulmonary vein blood
flow into the LA. Before sealing, transient balloon occlusion should be considered to assess LA and pulmonary pressure changes. If pressure
increases, sealing should be reconsidered and if performed, LA decompression with an atrial flow regulator should follow.?
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Figure 2. Fluoroscopic image showing the Amplatzer Vascular Plug Il device (AVP II) delivery using the Guiding Sheath (A). The angiograms reveal the correct
position of the AVP Il device, and the patency of the left innominate vein (LIV) flow: posterior-anterior (B) and left anterior oblique (C) views. Contrast injection
into the pulmonary artery using a pigtail catheter with left atrium (LA) filling revealing the proper inferior position of the AVP Il device, proper flow through
the left upper pulmonary vein (LUPV), and lack of caudocranial flow through the occluded vertical vein (D). PA, pulmonary artery, RSVC, right superior vena
cava.

Figure 3. Postoperative thoracic computed tomography. Multiplanar reformatted (A,C), and 3D reconstructed (B) images show the proper position of the
Amplatzer Vascular Plug Il device (AVP Il) occluding the vertical vein that previously connected the left innominate vein (LIV) and the left upper pulmonary
vein (LUPV). LA, left atrium; RA, right atrium; RSVC, right superior vena cava.
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Figure 4. Follow-up hemodynamic measurements showing decreased pulmonary artery pressure (PAP) (A) and left atrial (LA) pressure (C). Central venous
pressure (CVP) is similar to the baseline procedure (B). Ao, aorta.
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