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17. Comparison of heamodynamics
and root configurations between
remodeling and reimplantation
methods for valve-sparing aortic
root replacement : pulsatile flow
study
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Abstract

Objectives : To compare the characteristics between the
two modern techniques (reimplantation (RI) using graft
with sinuses and remodeling (RM) with concomitant an-
nuloplasty) of valve sparing root replacement (VSRR) in
a pulsatile flow simulator.

Methods : Six models of RM and RI with sinuses were
prepared from porcine aortic valves (controls ; RM-C and
RI-C). External suture annuloplasty (ESA) were performed
for the RM models to decrease the root diameter to 22 mm
(RM-AP22) and 18 mm (RM-AP18). Aortic valve models
were tested at a mean flow of 5 L/min, 70 bpm, and mean
arterial pressure of 100 mmHg. Forward flow, retrograde
flow, back flow rate, valve closing time, mean (m-PG) and
peak pressure gradient (p-PG) were compared among the
valve models. The root configurations were investigated at
the pressure of 80 mmHg using micro-computed tomogra-
phy (CT).

Results : Back flow rate was larger in the RM group
than in the RI group (RL 8.56 =0.38% versus RM, 12.64 +
0.79% (p<<0.01). ESA contributed to back flow reduction.
However, PG was elevated in RM18 (p-PG : RM18, 14.46
* 1.34 mmHg versus RM, 5.08 + 1.27 mmHg (p<0.01)).
Micro—-CT examination revealed larger dilation of the Val-
salva sinus for the RM group (Valsalva : RI, 26.55
0.40 mm versus RM-AP22, 31.22+0.55 mm (p<0.01) ;
RM-AP18, 31.05+0.85 mm (p<<0.01)). Valve closing
time was similar in both techniques.

Conclusion : RM with ESA and RI with neo sinuses ob-
served comparable haemodynamics. ESA in addition to RM
reduced regurgitation. However, extensive ESA induces
higher transvalvular gradient. RM groups showed more dila-
tion at the sinus of Valsalva.
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