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LVG & TTE 

Doppalaqudi H, CircAEP 2008;1:23



Papillary muscle (PM) tip or base? 

Not simple 

PM anatomy is variable 

How can we visualize catheter tip? 

Is it true what we see? 



PM; complex intra-cavitary structure

Ablation outcome

Ranganathan et al, Am Heart J 1969;77(4):506

Finger like tethered
tetheredFinger like



PM; anatomy is variable large/ small 



PM variation 

Narrow insertion vs. Broad insertion

Velasco Forte MN Cardiol Young 2017;27:1369

Multiple accessory 

PM in CMR

Maron MS, J Cardiovasc Magn
Reson. 2012;14:13



3D mapping & ICE can demonstrate the 
tip of catheter ablation 

Kawakami H et al HR case reports 2015;1:110



ICE; PM anatomy



ICE during PM ablation
base vs. tip 



ICE during PM ablation
Trans-aortic vs. trans-septal approach  



ICE; ablation effect



12-lead ECG pattern

Variable exit Variable coupling interval



Pacemapping

Less useful due to 
catheter instability

Adjacent tissue may 
be captured

Ablation can be 
unsuccessful at site of 
excellent pacemap

Varying QRS morphology

Yamada T. Circ AE 2010;3:324-331



Pacemapping

7 patients RFCA on 
both sides of the 
PAM was required 
to completely 
eliminate the VAs.

Variouis exit 
Yamada T. Circ AE 2010;3:324-331

Ablation at site with excellent PM changed ECG 
morphology  suggesting source higher or deeper in PM 



Pacemapping is able to detect exits 
from PM 

13 pts with PM VA, 3D activation mapping, 
automatic pacemapping module 
Mean inter-exit distance; 15.1 ± 5.9 mm
Acute success rate; 100%. 

Chang Y-T HR 2016;13:1431–1440



Tip or base? 

Rivera S. Circ Arrhythm Electrophysiol 2016;9:e003874



Tip or base? 

Proietti R. 2017;19:21 Europace

AL PM  PM PM

Tip (%) 2 (7.1)

Body (%) 4 (14.3) 9 (32.1)

Base (%) 3 (10.7) 10 (35.7)

16 pts, 24 procedure



Tip or base? 

Peichl P. JCE 2018;29:64

34 pts, PM PM 56%, AL PM 35%, both 9%
Distal; 67%, mid; 19%, proximal (basal) third of PM; 
14%
Acute success; 86%, long-term success; 65%



PM morphology



PM morphology; AL vs. PM

Anterolateral PM 
(N = 15)

Posteromedial PM 
(N = 22) 

P

Mean length, mm (range) 23 ± 4 (13–28) 28 ± 7 (19–43) 0.02

Mean width, mm (range) 16 ± 5 (7–26) 13 ± 4 (9–21) 0.03

Compact mass structure, n (%) 4 (27) 10 (45) NS

Midportion separation of heads, 
n (%)

7 (47) 5 (23) NS

Distinct separate heads from 
base, n (%)

4 (27) 7 (32) NS

Peichl P. JCE 2018;29:64



PM tip (distal third) was the most 
frequent success site

Peichl P. JCE 2018;29:64



Conclusions

Morphology of PM is highly variable

Pre-procedural CMR and in–vivo ICE are helpful to visualize 

endocavitary structure

Often deep site of origin with multiple QRS morphologies 

due to preferential conduction

Ablation remains challenging because origin may be located 

deep beneath the endocardium of PM, PM targeting 

preferential exit or deep site of origin 

Predominant site of PM is not consistently reported. 
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