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• Reentry within the myocardial scar is the main 
mechanism of VT.

• Classical VT ablation is based on the  identification, 
by entrainment mapping, of a critical isthmus (a slow 
conducting zone due to the presence of narrow 
bundles of viable tissue inside the scar).

• Bad hemodynamical tolerance, unstable VT and 
multiple VT morphologies make a “classical” VT 

• Bad hemodynamical tolerance, unstable VT and 
multiple VT morphologies make a “classical” VT 
ablation procedure unfeasible in up to 90% of 
ischemic VTs*

• When dealing with a well tolerated VTs a long 
mapping time during VT can destabilize the 
patient.

* Morady et al.  Circulation 1993; 87:363-72



• Luckily, in contrast to animal studies, human 
post-myocardial-infarction VT reentry circuits 
tend to be anatomically fixed �

recognizable during sinus rhythm or 
ventricular pacing.ventricular pacing.

• About 85% of these circuits are located near 
the endocardium.



• Electro-anatomic voltage maps can 
precisely separate areas of: 
– Normal tissue: >1,5 mV– Normal tissue: >1,5 mV
– Border zone: 1,5 – 0,5 mV
– Scar: <0,5 mV





1,5 mV

Soejima. Circulation. 2001; 104: 664-669



Border zones contain critical circuit areas

� about 70% successful ablation sites *.

* Verma. JCE 16; 465-71: 2005



RF lines

• Marchlinski: 
1. SR voltage map.
2. 1 or more RF lines from the dens scar to the normal 

endocardium or an anatomical boundary guided by pace-
mapping.

• Soejima-Stevenson:
1. SR voltage map.
2. Ablation at a target point ( defined by pace-mapping and S-2. Ablation at a target point ( defined by pace-mapping and S-

QRS > 40 ms).
3. 1-2 RF lines parallel to the border zone.

• Ruskin: 
1. SR voltage map.
2. A first line in “the Marchlinski way”.
3. Second line perpendicular to the first one.



• Main disadvantages of these techniques:
– Long procedure times 
– Extent of RF lesions

Marchlinski. Circulation 2000: 101: 1288-96



Mapping inside the scar

(or the search for the “holy isthmus”)

• Soejima-Stevenson: 
Isthmuses identified by entrainment or pace-
mapping are adjacent to unexcitable zones mapping are adjacent to unexcitable zones 
inside the scar (threshold > 10 mA) . Lines 
connecting EUS abolished VT in 71% of the 
patients (1).

(1) Soejima. Circulation. 2002; 106: 1678-83.



• Arenal: 
– A tiered voltage definition of the dense scar 

permits the identification of channels of slow 
conduction surrounded by areas of lower 
voltage in 75% of the patients(1).

– Electrograms with IDC can be identified 
during RVA stimulation. Areas of IDC were 
related to the unmappable VTs studied and 
ablation of these IDC was effective(2).

(1) Arenal. Circulation. 2004; 110: 2568-74.
(2) Arenal. JACC 2003; 41: 81-92.
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Arenal, presented at MAM 2004





Results of VT substrate ablation:

Immediate

Clinical / Inducible
Follow up

Soejima

(11)
/ 71% 5m� 29%

Arenal !

96% / 70% 17m� 23%
(26�9 CL < 320 ms)

96% / 70% 17m� 23%

Ruskin

(11)
82% / 64% 13m� 18%

Marchlinski

(16)
/ 47% 8m� 25%



Mappable vs. unmappable

Only M

(59)
M + U

(70)
Only U

(97)
Acute 

success
87,5% 54% 64%

Recurrent VT 43% 51% 48%

Mortality 16% 19% 17%

Abstract  P1-47 in NASPE 2005



• ICD is nowadays the gold standard 
therapy to treat badly tolerated VT. But…

– When VTs are very frequent or an ICD is not 
indicated other therapies are needed.indicated other therapies are needed.

– AA drugs are very often not tolerated or 
ineffective*

* Pacifico et al. N Engl J Med 1999





• Up to 35% of patients with MSVT as the index 
event leading to an ICD implant will present VT 
clusters and 2/3 of them will be on 
antiarrhythmic drugs.

• Electrical storm and VT clusters are a marker for • Electrical storm and VT clusters are a marker for 
increased death risk…

• Could VT ablation have an impact on mortality 
and morbidity in ICD patients?



Conclusion

• Substrate ablation techniques are a useful 
tool to treat non tolerated VTs, as well as non 
reproducibly inducible or multiple VTs.

• In an increasing number of small studies they • In an increasing number of small studies they 
have proved to be of extraordinary efficacy in 
treating multiple appropriate ICD therapies.

• They do not substitute the indication of an 

ICD.



Conclusion II

• Substrate maps are also very helpful in any 
VT ablation procedure as it shortens the 
mapping time on VT by more precisely 
defining the zone/es of interest.

• A multicentric study of ICD+ablation vs. ICD 
might clarify whether VT ablation (tolerated or 
not) influences the prognosis in patients with 
VT as ICD indication.





Thank youThank you














