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Abstract

We describe the healing process following transcatheter implantation of the Nit-Occlud ASD-R
occluder (PFM medical, Cologne, Germany) for atrial septal defect closure in a sheep model
with histological confirmation of neotissue formation covering the device.

After percutaneous implantation of an atrial septal defect occlusion device, the healing process is
an important step to allow the formation of a neotissue covering the device, preventing the
occurrence of thrombus or endocarditis.1 The Nit-Occlud ASD-R occluder (PFM medical,
Cologne, Germany) consists of two disks manufactured from a single nitinol wire and two poly-
ester membranes, without central screw. It was recently approved for clinical use in Europe.

We present the histological workup of one of eight atrial septal defect occlusion devices that
were percutaneously implanted in sheep after trans-septal puncture and dilation of the fossa

Figure 1. Macroscopic examination and histological analysis. Panel A : right-sided disk. Panel B : left-sided disk. Panel C :
histological slice after Richardson blue staining. Panel D et E : neo-endothelium (arrow) and sub-entothelial tissue made of
fibroblasts and extracellular matrix.
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ovalis. After explantation at 1 or 3 months, the specimens were
embedded in the hard resin methylmethacrylate. Histological
slides were produced by sawing and grinding; standard staining
was performed with Richardson blue.

On gross examination (Fig 1), most of the right-sided disks of
the devices were covered with neotissue (Panel A) whereas all left-
sided disks were completely covered with tissue (Panel B). The
Richardson blue staining allowed to identify cellular and extracel-
lular matrix components (blue), metal struts (black), and polyester
membrane (grey) (Panel C). Fibroblasts were found around the
metal frame (Panel D). Neo-endothelium was present with endo-
thelial cells organised in a thin superficial cell layer (Panel D,
arrow). The sub-endothelial tissue consisted of fibroblasts, macro-
phages and giant cells surrounded by extracellular matrix material
(Panel D) with longitudinal arrangement of the cells parallel to the
surface (Panel E). Fibrin was also present and so was thrombus
material.

The healing process described above seems like other devices of
this type, confirming the good biocompatibility of Nit-Occlud
ASD-R occluder.
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