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WPW syndrome



WPW syndrome 
 Dyssynchronous contraction before RFCA; relatively consistent

 Improvement in LV performance after RFCA ; controversial

A tiAssumption
Depending on p g

the presence or absence of LV dyssynchronous contraction ?

sensitivity of parameters assessing LV performance ?sensitivity of parameters assessing LV performance ?



Heart FunctionsHeart Functions
Veins Heart Arteries

Need volume to Need constriction to 
maintain pressureincrease stretch, 

Frank Starling Need contractility and heart

maintain pressure

Frank Starling Need contractility and heart 
rate to maintain output



LV twist

clockwise 
t tirotation

Twist 

Counterclockwise 
rotation

as viewed from the apex





Physiologic variables influencing LV twist mechanicsPhysiologic variables influencing LV twist mechanics

Physiologic 
variables

LV twist Er*

Increasing preload

Increasing afterload

Increasing 
contractility

Exercise

* E l di t li t i ti l it* Early diastolic untwisting velocity
1) Buchalter MB et al. Cardiovasc Res 1994;28:629–35.
2) Dong SJ et al. Am J Physiol 1999;277:H1053-60
3) Hansen DE et al Circulation 1991;83:1315-263) Hansen DE et al. Circulation 1991;83:1315-26
4) MacGowan GA et al. Cardiovasc Res 1996;31:917-25
5) Gibbons Kroeker CA et al. Circulation 1995;92:130-41
6) Moon MR et al. Circulation 1994;89-142-50



LV twist-volume loops
Dong SJ et al. Am J Physiol Heart Circ Physiol. 

1999;277:H1053-60.



LV twist-volume loops



Questions ?

independently of preload or afterload……

LV twist ?
RFCA in WPW patients

LV twist ?

LVLV 
dyssynchrony 
i t

LV 
performance ?improvement 

?
performance ?

Using LV twist-volume curve



WPW syndrome patients 
with clinical indication of RFCA

Pre-excitation (+)

f

heart

 LV t ti tt

RFCA

 LV contraction pattern
 Heterogeneity in time-to-peak radial strain 

for 6 mid myocardial segmentsRFCA

 LV twist

for 6 mid-myocardial segments

 Synchrony between the basal and apical rotation

 LV twist
 LV systolic function

Pre-excitation (-)
 LV diastolic function

heart



H t i t i ti t k di l t i

LV dyssynchrony assessment
Heterogeniety in time-to-peak radial strain 

for 6 mid-myocardial segments

LV Dyssynchrony 
indexindex

LV dyssynchrony index : maximal delay among 6 segments 
at the level of papillary muscle



LV dyssynchrony assessment

Synchrony between the basal and apical rotation 
(Q-peak rotation interval)( p )

; difference in time interval from Q wave onset to peak rotation 

Apical basal rotation delayApical-basal rotation delay



LV Twist
“Net difference” between apical and basal rotation

Basal level

A i l l lApical level



LV twist-volume loops

Volume calculation
V (t) = /6 x L(t) x S(t)2

L (t) l i l thL (t) : long axis length 

S (t) : short-axis dimension

V (t) : volume at time of t

Notomi et al. Circulation 2006;2534-41.

Borg AN et al. Heart 2008;94:597-603.

Chang SA and Kim HK et al. Heart 2010;96:49-55.

Chang SA and Sohn DW et al. Heart 2010. In Press



LV twist-volume loops
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Chang SA and Kim HK et al. Heart 2010;96:49-55.

Chang SA and Sohn DW et al. Heart 2010. In Press



Sample size calculation
  error = 0.05, β error 0.20, statistical power = 90%

b t 4° h i th LV t i t ld b f d about 4° change in the LV twist could be found 

for a SD of 6°, based on our earlier experiences **

20% exclusion rate 

due to difficulty in speckle tracking techniquey p g q

40 patients should be enrolled

Chang SA and Kim HK et al. Heart 2010;96:49-55.

Chang SA and Sohn DW et al. Heart 2010. In Press
**



Demographics

Initially 40 patients Finally 34 patients

Congenital heart disease (n=1)

clinically indicated for RFCA

Coronary artery disease (n=1)

Not  in sinus rhythm (n=1)

Arrhythmic attack within 1 weak of RFCA (Af) (n=1)Arrhythmic attack within 1 weak of RFCA (Af) (n=1)

Inadequate speckle tracking (n=2)

2 BMI ; 23.0 ± 3.6 Kg/m2

Age ; 32±14 years

 Accessory pathway Left side ;  27 (79.4%)

Right side ; 17 (20 6%)Right side ; 17 (20.6%)



Clinical characteristics

In entire population…



Conventional echocardiography

In entire population…



Speckle tracking echocardiography In entire population…



Speckle tracking echocardiography In entire population…
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Clinical characteristics Gr1 ; with LVdys improvement

Gr2 ; without LVdys improvementy p

with cutoff value of 20 msec 
improvement



Conventional echocardiography Gr1 ; with LVdys improvement

Gr2 ; without LVdys improvement



Speckle tracking echocardiography Gr1 ; with LVdys improvement

Gr2 ; without LVdys improvement



Speckle tracking echocardiography Gr1 ; with LVdys improvement

Gr2 ; without LVdys improvement
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LV twist before vs. after RFCA
ti l tientire population
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LV twist-volume loops before vs. after RFCA
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∆ LV twist in relation to LV synchronicity after RFCA



In Summary

Pre-excitation 
(+)

 LV contraction pattern
improved in some patients( )

heart

RFCA

 LV twist
improved in patients showingRFCA improved in patients showing

improvement in LV synchronicity

 LV systolic function
 LV diastolic function

Pre-excitation (-)

heart

improved in patients showing

improvement in LV synchronicityheart improvement in LV synchronicity



Conclusions

 LV synchronicity 

is an independent determinant of LV twist extentis an independent determinant of LV twist extent, 
independently of preload or afterload

RFCA leads to improvement in LV performance in a 

t i ti f WPW ti t th b fit f RFCAcertain proportion of WPW patients, another benefit of RFCA 

beyond elimination of sudden, fatal arrhythmic attack





LV end-systolic wall stress (LV-ESWS)**y

(gm/cm2)

Pes, LV end-systolic pressure ; Des, LV end-systolic dimension ; 
Hes  LV wall thicknessHes, LV wall thickness

**
Lang RM et al. Circulation. 1986;74:1114-23.

Park HE and Kim HK et al. Circ Cardiovasc Imaging. 2010 In press.

S h DW d Ki HK t l Ci J 2008 72 251 5Sohn DW and Kim HK et al. Circ J. 2008;72:251-5.


