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Patient

64 year-old with persistent AF
Referred after 2 ablations 2 years prior :
1. PVI

2. Followed by re-isolation of the RPV, CTI
flutter, Ml flutter, and roof flutter 5 months after
the first ablation

Continues to have incessant atrial arrhythmias

Failed multiple AA medications
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HTN

CHADS score 1, CHADSVASC score 1
Anticoagulation: warfarin

EF: 60%

Mild MR

LA 48
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ECG on the Day of the Procedure
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Study Map Point Catheter ECG Display Imaging Window Tools Help FileTime:130616629644408509, Time:2014.11.28.21.16.4.440
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Mapping of Post PVI flutters

« Most are scar related

— Involve an area of slow
conduction

— Commonly multiple
flutters and unstable
rendering entrainment

challengin yd
.. I _ Exit \
« Similar mechanism to scar

scar-related VT
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EAM Mapping Technique
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Study Map Point Catheter ECG Display Imaging Window Tools Help FileTime:130616829221934345, Time:2014.11.28.21.15.22.193
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Entrainment in the Posterior LA Wall
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During Ablation
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During Ablation
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Entrainment from the Same Site that was In
the Circuit earlier
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CTI Entrainment
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Ablation of Flutter 2 at CTI

LR " L L LA L LA L L) AL LA LA LLLL ||||||||wlt||l||||l||l |||l||i||||l|||||||l||l|l||||l||l|||||||l|||ll||lll||l||||l||l||||l||||l|KL|l|||| LI LLLLLLLLL LLLLLL bR ] LELLALLLL RALLEL LA

—
g f

V1

Lasso 19, 2
Lasso 17,18
Lasso 15,16
Lasso 13,14

Lasso 11,12

Lasso 9,10 Ikﬁ '
Lasso 7,8 A \— .lv ! " N
Lasso 5,6 = v Ay AN— Y
Lasso 3,4 v -~ N W vt

Lasso 1,2

B ABL p | ~r

—%4 { f"-
——g
— ¢ ¢ T—F’ 4

(

362 msec

272 msec

'y b, .
- =
¥ —

Cs 9,10 [N s~ —r P

[ MASSACHUSETTS
‘ ' GENERAL HOSPITAL

CORRIGAN MINEHAN
HEART CENTER

16



LA Map During Flutter 3

Study Map Point Catheter ECG Display Imaging Window Tools Help FileTime:130616834876777763, Time:2014.11.28.21.24.47.677

Setup : s - .
Mapping Ablation  Verification | @ Routedicliavocletes _ ~g S
Cath. Map L J S

HW  Toc. Study [Thet |[Tisie w0

, il 2 1-AF -99 ms LAT  231ms
T | € 337 225 Loc 066 135 13 ZEIEAEL3(6170) .

CL LAT (ms) Bi (mV)

200.0 mmjsec

330 msec

|_[V31 mSec

m{v

L

sec

ABL Base
ABL Base™

[ MASSACHUSETTS
| GENERAL HOSPITAL

CORRIGAN MINEHAN
HEART CENTER




Ablation of Flutter 3
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Mitral Isthmus Recovered from Prior Ablation
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Ablation of the Mitral Isthmus

[ Siib A T T 1 I | T A 1 T I 1 T 1 A | T [ [ I I
Lasso 19, 2
Lasso 17,18

Lasso 15,16
Lasso 13,14

.--—T-‘-’

Lasso 11,12 W

Lasso 9,10 :[

Lasso 7.8 | | "
Lasso 56 P

Lasso 3.4 ) ~

Lasso 12— r_’ ', r_i.__f

B ABL d .WWMMMW—\V

BABLp W - " "

csoi0 § - " ' -

cs78 b A ¥ 2 -—
1 “' | v r'

css56 8 &., 4 + -

cs34 B -\ %, — + —\ 4 -

cs12 8 —y/ -~ — ~ —y o

[ MASSACHUSETTS
‘ ' GENERAL HOSPITAL

CORRIGAN MINEHAN
HEART CENTER
20



21

Flutter 4 Induced with Pacing
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LA Map During Flutter 4
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Ablation of Flutter 4
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Ablation of Flutter 4

’l""""'I"""‘K‘”""I""","::_I",",”'"'I""'"" Bl b ” o oL S ] ] ol bl W 2 S e o N Il N

V1 N J\-—-—/\/‘ \__J\/\—

—
Lasso 19, 2 b
Lasso 17,18
Lasso 15,16 {

Lasso 13,14 L
Lasso 11,12 W

Lasso 9,10 ™~

Lasso 7.8 NV —

F 3

Lasso 56 P

Lasso 3,4

Lasso 1,2

B ABLd M N\ — N — - S|

BABLP

[ MASSACHUSETTS
‘ ' GENERAL HOSPITAL

CORRIGAN MINEHAN

HEART CENTER
24



End of the Procedure

No arrhythmia could be induced despite aggressive pacing
and Isoproterenol

Confirmation of the posterior LA wall ablation, Ml, and CTI
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Results of a Study

28 patients with prior catheter or surgical ablation
- Age 64=*10.7 years and 20/28 (71%) males
EF 60.2+8% , LA 42.6%5.4 mm

23/28 (82%) had persistent AF at the time of their first
ablation

In addition to PVI

— Posterior wall isolation in 16/23 (69%)
— Mitral isthmus ablation in 11/23 (48%)
— CFAE ablation in 6/23 (26%)
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Atrial Tachycardias

36 ATs in 28 patients (not including CTI flutters)
- ATs per patient: 1.3%+0.6 (range 1-3)

The mean AT CL was 282+60ms

Mitral isthmus flutter 13/36 (36%)

Roof AT in 11/36 (30.5%)

Other ATs were localized to the anterior, lateral and
posterior LA walls (10/36, 28 %)

- A minority of the ATs originated from the RA (2/36, 5.5%)
Map covered 94=+6.5% of the AT CL
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Ablation

- Fractionated low amplitude EGM occurred at a mean
distance of 1.8+1.2 mm from the "early-meets-late" line

- Ablation at these sites resulted in termination of 34/36
AT’s (94%)

« Mean number of RF ablations needed for AT termination
was 6.2 =9.6
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Entrainment

- In 10/36 AT’s (28%) entrainment was not performed and
RF energy was delivered at sites exhibiting pre-P wave
fractionated electrograms near the "early-meets late" sites

- In 6/36 AT's (17 %) entrainment was not successful due to
significant noise or inability to capture from site

- There was no difference in the rate of termination of ATs
between the cases in which entrainment was performed
and cases in which entrainment was not performed
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Follow up

 Duration 15.1+7.6 months
- One-month ambulatory monitors at 3, 6, and 12 months
- 22 /28 patients (79%) were free of atrial arrnythmias

- 6 patients with brief recurrences, the duration of the
arrhythmia was short and no patient required a repeat
ablation or change in medication
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Conclusion

- The simple annotation is based on the similarities between
the mechanisms of AT occurring after AF ablation and
scar-related VT

- It allows the rapid identification of the critical isthmus of the
arrhythmia using EAM and without reliance on entrainment

- Guided by this technique, the critical isthmus was easily
identified and ablation terminated the tachycardia in 94%
of the cases
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