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-- Traction suture force:Traction suture force:Traction suture force:Traction suture force:

Important to quantify loadImportant to quantify load FFImportant to quantify load Important to quantify load 
on on valvularvalvular and and 
subvalvularsubvalvular apparatusapparatus

FF

subvalvularsubvalvular apparatusapparatus



HypothesisHypothesisHypothesisHypothesis

F t d t ti tF t d t ti tForces generated on traction sutures are Forces generated on traction sutures are 
directed by the papillary muscle displacementdirected by the papillary muscle displacement

AimAim
Determine the forces generated on traction Determine the forces generated on traction 

t th h t th di lt th h t th di lsutures throughout the cardiac cyclesutures throughout the cardiac cycle
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MethodsMethods
Multiple purpose deviceMultiple purpose device::

MethodsMethods
Multiple purpose deviceMultiple purpose device: : 

-- Eliminate slack in traction Eliminate slack in traction suturesuture
T ti t fT ti t f-- Traction suture forceTraction suture force

-- Papillary muscle relocation quantificationPapillary muscle relocation quantification
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-- Asymmetric papillary Asymmetric papillary 
muscle displacementmuscle displacementmuscle displacement         muscle displacement         
→ asymmetric relocation→ asymmetric relocation::

Posterior Posterior 
papillarypapillary

Anterior Anterior 
papillarypapillarypapillary papillary 

muscle:muscle:
5 mm5 mm

papillary papillary 
muscle :muscle :

5 mm5 mm-- 5 mm5 mm
-- 10 mm10 mm

-- 5 mm5 mm

-- 15 mm15 mm
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-- Force measurementForce measurement synchronized with ECGsynchronized with ECGForce measurement Force measurement synchronized with ECGsynchronized with ECG
-- Hemodynamic stabilization Hemodynamic stabilization and and mitral valve mitral valve 

monitoredmonitored withwith pressure flow and Ultrasoundpressure flow and Ultrasoundmonitored monitored with with pressure, flow and Ultrasoundpressure, flow and Ultrasound
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ResultsResultsResultsResults
-- Peak force:Peak force:

-- (*): APM Force (*): APM Force p<0.1 p<0.1 for APM=0 for APM=0 → → APM=5APM=5( ) o ce( ) o ce p 0p 0 o 0o 0 55

- Peak force @ onset of systolic myocardial contraction@ y y



DiscussionDiscussion // ConclusionsConclusionsDiscussionDiscussion / / ConclusionsConclusions

-- Peak force @ Peak force @ isovolumicisovolumic contraction contraction 

-- Anterior papillary muscle Anterior papillary muscle force highest due to orce highest due to te o pap a y usc ete o pap a y usc e o ce g est due too ce g est due to
healthy myocardium (nonhealthy myocardium (non--ischemic) ischemic) 

-- Biomechanical requirements of papillary muscle Biomechanical requirements of papillary muscle 
relocation devicesrelocation devicesrelocation devicesrelocation devices



ClinicalClinical SignificanceSignificanceClinicalClinical SignificanceSignificance

-- Solving the left heart “Tug of War”Solving the left heart “Tug of War”
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