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Mid-Term results for Safety and Patency of the Occlutech Atrial Flow Regulator in a Pig Animal 
Model

• The Atrial Flow Regulator (AFR) is a double disc device made of self‐expanding Nitinol wire mesh. We
sought to evaluate the mid-term performance of the AFR by implanting the device in 5 healthy porcine
hearts to assess safety and patency of the device fenestration over a period of 150 days.

• Five AFR devices were implanted in 5 female Yucatan adult minipigs. The animals were survived to 150
days, and periodic assessment was done at days +3, +30, +60, +90, +120, and +150 and consisted of
transesophageal echocardiography and fluoroscopic evaluation via cardiac catheterization. The animals
were sacrificed at day +150 with histological and pathological assessment carried out to characterize
neointimal tissue growth, inflammation, thrombus formation, endothelial coverage, endothelial maturity,
and the presence of any luminal thrombus.

• There were no unscheduled deaths. Patency was maintained in all 5 animals across the 150-day study.
When looking at all 5 animals, there is no statistically significant difference in the % change of the
lumen diameter over time. Neointimal overgrowth was mild to moderate in all specimens and occurred
mostly on surfaces of the device in direct contact with the atrial septum. The inflammatory response was
overall minimal to mild. Under a scanning electron microscope (SEM), examination showed nearly
complete coverage with surface endothelialization. The animals were in a healthy condition for the
duration of the study with no attributable pathology and no adverse effects noted on distant organs in any
of the 5 animals.
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Conclusion
• In a continuation of our earlier work, this 150-day midterm safety and feasibility assessment showed that 

the AFR is both safe and effective at maintaining a sustainable atrial level communication for the duration 
of the study

• The fenestration appears to be rather stable with no significant change in size between D +3 to D +150
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• 5 Adult female Yucatan mini pigs underwent device implantation at D 0.
• 2 (10mm Fenestration x 10mm waist), 1 (10mm Fenestration x 5mm waist), 2 (8mm Fenestration x

5mm waist)

• Periodic assessment carried out at days +3, +30, +60, +90, +120, +150 with necropsy at D +150

• After necropsy, Histopathology was carried out to assess:
• reactive tissue growth, granulation tissue, fibrin/thrombus formation, endothelialization, and

severity of inflammation.
• One animal underwent SEM evaluation to assess:

• assess endothelial coverage, endothelial maturity, luminal thrombus, and leukocyte adhesion
overlying both the right and left atrial surfaces of the device

• Repeated-Measures ANOVA was carried to assess the % change of the lumen diameter over time
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diameter (mm)

Animal # Day 
+3
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+120

Day 
+150

Lumen diameter (mm)
10 1 6.3 7.1 7.7 8.8 9.5 8.1
10 2 9.0 7.2 8.7 7.1 8.7 5.9
10 3 7.5 8.4 9.4 7.8 7.5 6.9
8 4 5.7 6.2 6.9 5.9 5.6 6.1
8 6 5.4 8.0 7.8 6.4 6.3 6.2
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Time in days

% change of lumen diameter indexed by original fenestration size

1 0x 5 - # 1 1 0x 10  -# 2 1 0x 10  -# 3 8 x5  - #4 8 x5  - #6

Histopathology – Overall health  
Animal 
#

Side Section Neointimal 
Tissue 
Growth 
Score

Granulation 
Tissue 
Score

Fibrin/ 
Thrombus 
Score

Inflammation 
Severity 
Score

1 Right Anterior 4 1 0 1
Mid 4 1 0 1
Posterior 3 1 0 2

Left Anterior 2 1 0 1
Mid 4 1 0 1
Posterior 4 1 0 1

3 Right Anterior 4 1 0 1
Mid 4 1 0 1
Posterior 4 1 0 2

Left Anterior 3 1 0 1
Mid 2 1 0 1
Posterior 4 1 0 1

4 Right Anterior 4 1 0 1
Mid 4 1 0 1
Posterior 4 1 0 1

Left Anterior 4 1 0 1
Mid 4 1 0 1
Posterior 4 1 0 1

6 Right Anterior 4 1 0 1
Mid 4 1 0 1
Posterior 4 1 0 1

Left Anterior 4 1 0 1
Mid 4 1 0 1
Posterior 4 1 0 1

Histological evaluation of at necropsy

Unobstructed coronary
sinus

Unremarkable Mitral
and tricuspid valves

No gross thrombus

Unremarkable left and
right atrial walls

Repeated-measures ANOVA showed no statistically significant difference in the % change of the lumen diameter over time [F=0.0179
(df=5,20)]

No unscheduled deaths
Normal weight gain throughout
study
No evidence of distant
embolization
No attributable pathology
No adverse effects in distal
organs

Left aspect of atrial flow regulator
Tissue growth on the surface and within the
metallic wires are visible, with tissue growth and
almost complete endothelial cell coverage around
the tunnel region on this side.

Right aspect of atrial flow regulator
There is focal incorporation of the cranial and 
caudal flanges on the right disc by neo-
endocardial tissue growth. 

Overall, at D+150, the AFR
showed partial incorporation
within the atrial septum at the
edges where the device was flush
with the atrial septal wall,
without evidence of significant
thrombogenicity, minimal
inflammation and without any
distal embolization or adverse
effects observed in all the organs
examined.

Longitudinal
x-section
showing
patent AFR

Near complete endothelial
coverage of central lumen

Partial endothelial coverage
at cranial and caudal ends

Rare blood clot noted (not
seen reproducibly on
histology)

Few inflammatory cells
noted


