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D ABsTRACT

Objective: To determine the role of intra cardiac echocardiography in ablat-
ing typical atrial flutter.

Methodology: This cross sectional study was conducted in the Department
of Cardiology, Hayatabad Medical Complex, Peshawar from June 2006 to June
2018. All patients with typical atrial flutter were included while those with
atypical atrial flutter and scar related flutter were excluded. ICE was used in
06 cases. Conventional five wire study was performed. Cavotricuspid isthmus
(CTI) was located electro anatomically using fluoroscopic or with the help of
intra cardiac echocardiography (ICE) guidance. Ablation was done using stan-
dard protocols with 60 degree Celsius temperatures and 40-50 watts power
in case of use of therapy catheter. In case of irrigated cooled tip catheter, the
flow was kept at 30 ml/hour and the power at 30 watts. CTl was ablated and
booster burns applied. Trans-isthmus conduction time and bidirectional block
was documented. The data were analyzed using SPSS version 23.

Results: Out of 1738 cases of different arrhythmias admitted for elective ab-
lation, 48 cases were typical flutter. All the 6 cases that were ablated with ICE
guidance had lesser procedure time and flouro time with better success and
low recurrence.

Conclusion: Intracardiac echocardiography (ICE) has athe capability to reveal
the anatomy of the cavotricuspid isthmus and guide ablation in difficult cases.

Key Words: Atrial flutter, Cavotricuspid isthmus, Intracardiac echocardiogra-
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D 'NTRODUCTION

stagnation of blood which facilitates clot formation and
then embolism. Beside thromboembolic phenomena,

Atrial flutter is a common arrhythmia'. The mech-
anism is reentry circuit?. When the circuit involves the
CTl, CTI dependent flutter or typical flutter occurs?.
When the circuit revolves around a scar tissue, it is
called atypical flutter or non-isthmus-dependent atrial
flutter®. Both typical and atypical flutter can be clock-
wise or counter clockwise. Atrial flutter rate reaches up
to 350 per minutes in its circuit but the ventricular con-
duction is dropped due to the decremental properties
of the atrio-ventricular node (AV node)>. Most of the
time there is variable block with 2:1, 3:1 due to this dec-
remental property. But at times the AV nodal conduc-
tion is fast and the patient become symptomatic due
to fast ventricular response. Nonetheless, even if the
ventricular response is not very fast and the arrhythmia
is not symptomatic, still thromboembolic phenomena is
the drastic complication®’. The fluttering atria, lead to
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tachycardia induced cardiomyopathy? is another deadly
complication.

The management strategies of atrial flutter are not
straight forward®. The patient can be reverted to sinus
rhythm with overdrive pacing, antiarrhythmic drugs or
electric cardioversion''2. Cardioversion and overdrive
pacing cannot guarantee prolonged sinus rhythm and
there may be recurrence™™. Moreover, these proce-
dures need anticoagulation. Alternatively, patient may
need to take anti-arrhythmics along with anticoagu-
lants for life with all possible risks of complications of
antiarrhythmic and anticoagulant drugs. Compliance of
patients for such complicated regimens may be another
problem™1. Above all, the availability and affordability
of effective drugs for flutter is also an issue in develop-
ing world®. Ablation of atrial flutter is a permanent rem-
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edy with very low complication rate?'. The success rate
of ablation in typical flutter is very reasonable and cost
effective while in atypical flutter it is acceptable?>?4. Atri-
al flutter ablation is done under fluoroscopy and elec-
trocardiographic guidance. Fluoroscopy alone is unable
to depict the endocardial surfaces and the anatomic
details required for precise localization of the CTI due
to its complex and variable anatomy?. Moreover, the
electrode tip endocardial contact cannot be accessed
directly with fluoroscopy and with the increased fluo-
roscopy time both the patient and operator are at risk
of radiation hazards®*. However, use of ICE during ab-
lation increases the success rate, decreases recurrence
and the rate of complications many folds®.

I MeTHODOLOGY

This cross sectional study was conducted in the De-
partment of Cardiology, Hayatabad Medical Complex,
Peshawar from June 2006 to June 2018, after obtain-
ing ethical approval from the institutional Research and
Ethics Board (IREB) of Post Graduate Medical Institute,
Peshawar. All patients with typical atrial flutter were in-
cluded while those with atypical atrial flutter and scar
related flutter were excluded.

All those patients who presented to our department
with atrial flutter and were hemodynamically stable,
were electively planned for radiofrequency ablation.
They were anticoagulated with novel anticoagulants for
four weeks before the elective procedure. Anticoagula-
tion was stopped 24 hours before the elective proce-
dure. Baseline ECG and transthoracic echocardiography
were done. Trans esophageal echocardiography (TEE)
was done a day before the procedure to rule out any
left atrial or left atrial appendage clots. After confirma-
tion of the typical flutter, the CTI was ablated in left an-
terolateral oblique (LAO) or right anterolateral oblique
(RAO) fluoroscopic position using therapy ablation
catheter with 60 degree Celsius temperatures and 40-
50 watts power and in case of failure, irrigated cooled
tip catheter was used. In some cases three dimensional
activation mapping was used. ICE was used in 06 cases
to locate cavotricuspid isthmus. Post procedure bidi-
rectional block was documented. Patient was given iso-
prenaline, and 30 minutes after the procedure; if there
was no recurrence of the flutter, then the procedure was
stopped. Next day after repeat ECG, patient was sent
home on anticoagulation for three weeks and advised
follow up after a month. The data were analyzed using
SPSS version 23.

D ResuLts

Out of the total 1738 patients enrolled for radiofre-
guency ablations, 48 cases had typical atrial flutter. All
the flutter cases with conventional method and on ICE
are summarized in Figure 1.
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Figure 1: Atrial flutter ablation success using
different modalities
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Figure 2: Typical position of ablation catheter
at 7 o'clock position
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Figure 3: Position adjusted under direct vision
at 7 o'clock position with the help of ICE
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Figure 5: Locating the CTIl by curving the cathe-
ter under direct vision
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Age of the patients ranged from 24 to 60 years, with
a mean age of 39.77 +£8.32 years. Male patients were
56%.

Forty patients were successfully ablated without any
major or minor complications. We were unable to ab-
late with conventional methods in 06 cases and then ICE
was used with successful ablation in all 06 cases (Figures
2to5).

In all patients, at the end of the procedure, bidirec-
tional block was documented. More than 50 % increase
in trans-isthmus conduction time was also documented.
Average time of procedure was 60 minutes.

I piscussion

Though typical atrial flutter ablation has high success
rate and despite the fact that its ablation is mostly ana-
tomically assisted with intra cardiac signal, still it is not
straight forward?'%. The site of ablation, CTI?"? which is
the narrowest part in the path of electrical circuit, is lying
at 5 to 7 o'clock in the LAO position. If ablation is not
successful then the catheter is rotated toward the 7 and
5 o’clock position in the LAO view and the same maneu-
ver is repeated again and again till the ablation becomes
a success®,

Frequently a pouch (Keith's pouch) is found at 6
o'clock position which makes the electrode to endocar-
dium contact difficult®’. By taking catheter towards the
7 o'clock position in the LAO view, the catheter mostly
meets with thicker atrial muscular portion and terminal
part of pectinate muscles®. Also at time, the thick mus-
cular ridge of Eustachian valve will not allow the tip of
the ablation catheter to reach the CTI and it will hang
over the CTI, and will fail to deliver the energy to the ab-
lation site®. Then one has to turn around the catheter on
the muscular ridge to reach the CTI. This is not possible
using fluoroscopy or even three dimensional activation
mapping system. When the cather is moved toward the 5
o'clock position in the LAO view the chance of AV blocks
increases due to the compact AV node®. This not only in-
creases the rate of complications but also the frequency
of recurrence because proper block is not induced at CTI.

Therefore, to minimize the rate of complication and
increase the rate of success, different tools are intro-
duced. These include different ablation catheters i.e. 8
mm instead of with 4 mm tip catheter, steerable sheath,
cool flow catheters, cryoablation of CTI, biplane right
atrial angiography to reveal highly variable CTI anato-
my, three-dimensional (3D) navigation system, Remote
navigation, real-time 3-dimensional transesophageal
echocardiography and Voltage-guided ablation of CT],
transthoracic and transesophageal echocardiography.
Morton et al?® conducted a study which showed the fea-
sibility of typical atrial flutter ablation. They used ICE and
the CTl was visualized in its long axis.
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In our center, we use halo catheters, sheaths, different
tip catheters, cool flow catheters and 3D Navex naviga-
tion system. None of these tools are much friendly and
all of them have different limitations. Therefore, for the
principal operator it becomes mandatory to take care of
both fluoroscopy and 3D system. The cost and the time
of ablation increases many times. The last but not the
least, the coordination with the second operator on the
system and his personal experience and guidance to the
principal operator matters a lot.

On contrary to all these, we found ICE very much
friendly both to the operator and patient. It does not
need special expertise. The catheter can be curved to
turn it around the ridge for proper contact, and reduce
the time of procedure and the numbers of burns, fluo-
roscopy time is reduced many folds and the effective bi-
directional block is achieved very well. The reproducibil-
ity for locating the area of interest is excellent with ICE.

I concLusion

The ICE-guided ablation of CTI permitted high suc-
cess rate and low recurrence rate. ICE guided ablation
of CTI reduced procedure time, fluoroscopy time, radi-
ation exposure, RFA time and ensured the delivery of
effective radiofrequency energy. ICE can be used as a
tool for the visualization of area of interest and can be
used for conventional ablations.
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