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ultramicroporous expanded polytetrafluoroethylene (ePTFE) valved stent

ZHANG Ben'?, ZHANG Xi-wu', GONG De-jun', AN Zhao', YANG Fan', WANG Yang', CHEN Xiang’, ZHANG Zhi-
gang’ , XU Zhi-yun'"

1. Department of Cardiothoracic Surgery, Changhai Hospital, Second Military Medical University, Shanghai 200433, China
2. Centre of Cardiovascular Surgery, Guangzhou General Hospital, PLA Guangzhou Military Area Command, Guangzhou
510010, Guangdong, China

3. Department of Cardiovasology, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To evaluate the early valve function following in situ transcatheter pulmonary valve implantation in
sheep using a novel self-expanding ultramicroporous expanded polytetrafluoroethylene (ePTFE) pulmonary valve. Methods We
designed a novel polymeric trileaflet transcatheter pulmonary valve with a self-expanding nitinol stent; the valve leaflet was made
of 0. 1-mm phosphorylcholine coated ultramicroporous ePTFE. Pulmonary valve stents were implanted in situ via the right
ventricular apical approach in 7 healthy sheep, with an average weight of (27. 24 1. 2) kg. Right anterolateral thoracotomy was
performed in the sheep under general anesthesia. Then the right ventricular apex was exposed, two purse-string sutures were
made and the transcatheter valved stents were implanted in situ by puncturing the right ventricular apex. Angiography and
hemodynamic measurements were obtained immediately after implantation to assess the valve function. Color Doppler
echocardiography and hemodynamic measurements were used to assess the valve function 4 weeks after implantation.
Results Implantation was successful in all the 7 sheep. Angiography immediately after implantation showed that all the

prosthetic valves were in the orthotopic position and exhibited normal open and close function. without stenosis or insufficiency.
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One sheep died 16 days after implantation due to pulmonary infection with infective endocarditis. All the other sheep were in a
good condition during a 4-week follow-up. Echocardiography 4 weeks later showed that all the prosthetic valves were at the
orthotopic position and had normal function, with no significant thrombus or neoplasm. Echocardiography demonstrated no
regurgitation in 4 sheep and trace regurgitation in 2 sheep. Hemodynamic findings showed that the peak-to-peak transvalvular
pressure gradient of the polymeric valves was (6. 0+ 2.2) mmHg (1 mmHg=0. 133 kPa) immediately after operation and
(9.5+2.7) mmHg at 4 weeks after operation, with the latter being significantly higher than that before implantation ([ 3.5+
1.0] mmHg, P <C0. 05). Conclusion The right ventricular apical approach has a high successful rate for transcatheter
pulmonary valve implantation, and the early function of the self-expanding ultramicroporous ePTFE pulmonary valved stents is

satisfactory in sheep.
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Fig 1 Outflow view (A), lateral view (B), and inflow view (C) of a self-expanding stent containing

a trileaflet ultramicroporous ePTFE pulmonary valve

ePTFE.; Expanded polytetrafluoroethylene
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Fig 2 Delivery system for the self-expanding ultramicroporous ePTFE pulmonary valve

ePTFE: Expanded polytetrafluoroethylene
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Fig 3 Implantation process of self-expanding ultramicroporous ePTFE pulmonary valve (representative images)

ePTFE: Expanded polytetrafluoroethylene. A: Image of the pulmonary valve was obtained for the size and location of pulmona-

ry valve; B: After the valved stent was advanced to the pulmonary valve via the 18F sheath, a right ventricular angiography was

performed to confirm that the valved stent was at the optimal position; C: A pulmonary angiography showed the correct position

of the valved stent in the pulmonary position. No regurgitation was assessed; D: A right ventricular angiography showed no

stenosis of the valved stent
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Fig 4 Echocardiography 4 weeks

after implantation in a sheep
A The latticed shape of echo enhancement showed appropri-
ate position and open shape of the valved stent (white ar-
row); B: The two parallel lines of echo enhancement showed
that the long axis of the valved stent(white arrow) was 35
mm; C: Color Doppler ultrasonography revealed no regurgi-
tation or paravalvular leakage; D: Color Doppler ultrasonog-
raphy revealed that the peak-to-peak transvalvular pressure

gradient of the valve was 5.0 mmHg (1 mmHg=0. 133 kPa)
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Tab 1 Hemodynamic data of sheep

n=6, r*+s, p/mmHg

Valved stent implantation

P value

Index

Before After 4-week follow-up
RVP Systolic 19.8+3.1 21.743.5 26.5+4.6" 0.020
Diastolic 5.5+1.4 6.7+t1.6 8.0E1.4" 0.034
Mean 10.24+2.0 11.7+2.0 14.042.2" 0.019
PAP Systolic 16.04+2.6 16.2+2.2 17.74+3.4 0.535
Diastolic 11.3+2.4 10.8+1.5 11.3+1.8 0. 875
Mean 13.0£2.6 12.8+1.7 13.54+2.2 0. 862
PG 3.5£1.0 6.04+2.2 9.5+£2.7" 0.001

RVP.: Right ventricular pressure; PAP: Pulmonary artery pressure; PG: Peak-to-peak transvalvular pressure gradient.

" P<<0. 05 vs before valved stent implantation. 1 mmHg=0. 133 kPa
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