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CASE REPORT

Successful cryoablation of incessant fast-slow atypical
atrioventricular nodal reentrant tachycardia in a child
with tachycardia-induced cardiomyopathy

Tasikardi iligkili kardiyomiyopatili bir cocukta “incessant fast-slow”
atipik atriyoventrikiiler nodal reentran tagikardinin basarili kriyoablasyonu
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Summary- A 15-year-old female patient presented at the
clinic with heart failure (HF). A 12-lead electrocardiogram
showed a heart rate of 170 bpm; negative P waves in leads
DIl, DIll, aVF; and long RP tachycardia (LRPT). Echocar-
diography demonstrated a shortening fraction (SF) of 20%.
An electrophysiology study during tachycardia revealed an
atrial-His time of 52 milliseconds and a His-atrial interval of
295 milliseconds. During ventricular entrainment, the post-
pacing interval-tachycardia cycle length was measured at
225 milliseconds. There was a pseudo V-A-A-V response.
These findings confirmed the diagnosis of atypical atrioven-
tricular nodal re-entrant tachycardia (aAVNRT). Successful
slow pathway cryoablation was performed with an 8-mm-tip
cryocatheter. After 2 weeks, the SF was measured as 34%.
During a 2-year follow-up period, no recurrence was ob-
served. In conclusion, fast-slow aAVNRT should be a part of
the differential diagnosis of incessant LRPT leading to HF.
Cryoablation can be used successfully in cases of aAVNRT.

he atrioventricular node is known to have a dual

conduction system that can cause reentrant tachy-
cardia. Atrioventricular nodal reentrant tachycardia
(AVNRT) is a common, regular type of tachycardia.
While the slow pathway is antegrade and the fast
pathway is retrograde in typical AVNRT, the reverse
is true for atypical AVNRT (aAVNRT). As the fast
pathway is in the interatrial septum and the slow path-
way is adjacent to the coronary sinus, the earliest ret-
rograde atrial activation is recorded in the interatrial

Ozet—On bes yasindaki kiz hasta merkezimize kalp yeter-
sizligi ile bagvurdu. On iki kanal elektrokardiyografisinde
kalp hizi 170/dk olan hastada DII-lll ve avF’de negatif P
dalgasi olan uzun RP aralikl tasikardi mevcuttu. Ekokar-
diyografide sol ventrikiil fonksiyonlari azalmis olan has-
tada fraksiyone kisalma %20 idi. Elektrofizyolojik calis-
mada atriyal-His zamani 52 ms, HA 295 ms olan hastada
ventrikiler “entrainment” ile PPI-TCL (postpacing interval-
tachycardia cycle length) 225 ms idi ve yalanci V-A-A-V
yaniti vardi. Bu veriler ile atipik atriyoventrikiler reentran
tasikardi (aAVNRT) tanisi konulan hastaya 8 mm uclu
kriyokateter ile basarili kriyoablasyon uygulandi. islem-
den iki hafta sonra sol ventrikil fonksiyonlari diizeldi ve
kisalma fraksiyonu (KF) %34’e ylkseldi. iki yillik izlem bo-
yunca tasikardi niksu izlenmedi. Sonug olarak kalp yeter-
sizligi ile bagvuran uzun RP’li tasikardilerde ayirici tanida
aAVNRT’de dusunudlmelidir. Bu olgularda kriyoablasyon
basarili sekilde kullanilabilir.

septum in typical AVNRT and in the coronary sinus in
aAVNRT.!M While rare, incessant AVNRT can lead to
tachycardia-induced cardiomyopathy.*-!

In this report, the case of a 15-year-old female
patient who presented with palpitations, shortness of
breath, and early fatigue is described; she was found
to have tachycardia-related left ventricular dysfunc-
tion, diagnosed with incessant aAVNRT, and was suc-
cessfully treated with cryoablation.
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CASE REPORT

A 15-year-old female patient presented with heart
failure (HF) findings that had persisted for 3 months.
An electrocardiogram (ECG) revealed a heart rate of
176 bpm; negative P waves in leads DII, DIII, and
aVF; and long RP tachycardia (Fig. 1). Echocardio-
graphy showed left ventricular (LV) dilation and
dysfunction, with a shortening fraction (SF) of 20%.
Holter monitoring demonstrated incessant long RP
tachycardia with an intermittent atrioventricular (AV)
block. When tachycardia persisted despite milrinone
and propafenone treatment, a decision was made to
perform an electrophysiology study and ablation.
Under general anesthesia, right atrium mapping was
performed using the EnSite mapping system (St. Jude
Medical, Inc., St. Paul, MN, USA). The differential
diagnosis included focal atrial tachycardia (FAT), per-
manent junctional reciprocating tachycardia (PJRT),
nodofascicular reentrant tachycardia (NFRT), and
aAVNRT. During tachycardia, the atrial-His (AH) time
was 52 milliseconds and His-atrial (HA) time was 295
milliseconds. Entrainment of sustained tachycardia
was performed during ventricular overdrive pacing
with a supraventricular tachycardia (SVT) cycle of 20
to 30 milliseconds, a postpacing interval-tachycardia
cycle length (PPI-TCL) interval of 586-340=246 mil-
liseconds, an interval between the last pacing stimu-
lus and the last entrained sinoatrial (SA) electrogram
minus the tachycardia ventriculoatrial (VA) interval
(SA-VA interval) of 430-205=225 milliseconds, and
a corrected PPI-TCL of 208 milliseconds (Fig. 2).
When pacing was stopped, there was a pseudo V-A-
A-V response. In addition, when His-refractory ven-
tricular pace (HRVP) was performed, tachycardia was
not affected and A was not advanced. These findings
confirmed the diagnosis of aAVNRT. During EnSite

Figure 1. Initial electrocardiogram demonstrating atypical
atrioventricular nodal re-entrant tachycardia.
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Figure 2. Postpacing interval-tachycardia cycle length and
the interval between the last pacing stimulus and the last
entrained sinoatrial electrogram minus the tachycardia ven-
triculoatrial interval as seen during the electrophysiology
study.
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Figure 3. (A) EnSite mapping system (St. Jude Medical,
Inc. St. Paul, MN, USA) 3-dimensional mapping-guided
cryoablation. (B) Successful ablation during the electro-
physiology study.

the SF measured 2 weeks later was 34%. No recur-
rence of tachycardia was observed during 2 years’ of
follow-up.

DISCUSSION

To the best of our knowledge, this is the first reported
case of incessant fast-slow AVNRT treated with elec-
troanatomic mapping-guided cryoablation in a child
with tachycardia-induced cardiomyopathy.

AVNRT usually presents as a paroxysmal form
of tachycardia with each episode lasting for a short
period of time. Approximately 10% of AVNRT cases
are atypical (also known as fast-slow and sometimes
slow-slow AVNRT). Retrograde slow pathway con-
duction plays a key role in the origin and permanence
of tachycardia.! In AVNRT, the AH interval is short
(average: 80 milliseconds) and the HA interval is long
(average: 260 milliseconds). As retrograde conduc-
tion is via the slow pathway in this type of AVNRT,
retrograde P waves are recorded in the second dias-
tolic phase (long RP tachycardia). Earliest retrograde
activation is recorded in the anteroseptal area. A sec-
ond-degree AV block may occur during tachycar-

dia. A negative P wave is seen in the inferior leads;
a positive or isoelectric P wave is seen in D1. In a
study conducted by Kaneko et al.,”! an 81-year-old
patient with aAVNRT originating from the noncoro-
nary sinus of Valsalva was successfully treated with
radiofrequency ablation. There is only 1 report of
fast-slow aAVNRT presenting as incessant tachycar-
dia-induced cardiomyopathy in an adult.”” Jastrzebski
et al.l reported pseudo-PJRT in an 8-year-old boy
with acute decompensated HF and recurrent episodes
of ventricular fibrillation. The cardiomyopathy was
caused by incessant long RP tachycardia resistant to
pharmacotherapy. With the help of an electrophysiol-
ogy study performed due to initially suspected PJRT,
aAVNRT was diagnosed and treated with radiofre-
quency ablation.

Differentiating between aAVRNT and long RP
supraventricular tachycardia can be a challenge. The
differential diagnosis must include sinus tachycar-
dia, FAT, NFRT, and PJRT. FAT is diagnosed based
on surface ECG and the clinical features of the ar-
rhythmia.'7?! In FAT, the RP interval is variable or
independent. Increased pace and decreased AV node
conduction may lead to tachycardia with a markedly
short RP interval. Additionally, a heart rate increase
or decrease in the space of 30 seconds as a result of
warm-up and cool-down heart rate variability also
points to FAT."! In PJRT, retrograde earliest activation
is recorded in the posteroseptal area. No AV block is
observed during this type of tachycardia, which ends
with VA block. The lack of warm-up and cool-down
heart rate variability, retrograde earliest activation in
the anteroseptal area, and the lack of VA block in our
patient led us to eliminate FAT and PJRT. Also, the
ventricular overdrive pacing (VOP) maneuver pro-
vides the diagnosis in the majority of supraventricular
tachycardia (SVT) cases. A post-VOP response that is
ventricular-atrial-atrial-ventricular (V-A-A-V) rules
in FAT while a post-VOP response that is ventricular-
atrial-ventricular (V-A-V) rules out FAT (effectively
ruling in AVRT or AVNRT). But, when the retrograde
limb of the circuit conducts slowly, as it might in
aAVNRT (such as in so-called “fast-slow” AVNRT),
or slowly conducting accessory pathway (PJRT), the
VA interval after the last paced beat may be longer
than the pacing cycle length such that the second
atrial electrogram after the last paced ventricular beat
may in fact be the last atrial electrogram that was ac-
celerated to the pacing cycle length. This is called a
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pseudo V-A-A-V response, which may be incorrectly
interpreted as indicating a diagnosis of FAT.I'?*!

Standard diagnostic criteria, starting with com-
mon pacing maneuvers, are applied to more common
short RP supraventricular tachycardias. Thus, in long
RP tachycardias, the diagnostic values of these pac-
ing maneuvers are lower and there are different data
regarding cut-off values.”'”» However, as a long post-
pacing interval (PPI) is very common in aAVNRT, a
PPI-TCL >115 milliseconds, or paradoxically, when
the AH (SVT)<AH (normal sinus rhythm), AVNRT
can be differentiated from orthodromic reciprocating
tachycardia and PJRT. The presence of SA-VA >85
milliseconds is also a typical finding in aAVNRT. Pres-
ence of other entrainment criteria, like PPI <110 mil-
liseconds, VA <85 milliseconds, and HA <0 millisec-
onds, is only relatively sensitive, but 100% specific for
orthodromic reciprocating tachycardia. For PJRT, the
criteria are PPI-TCL <115 milliseconds (or corrected
PPI-TCL <110 milliseconds), VA <85 milliseconds,
HA <0 milliseconds, AH <20 milliseconds.*?!

This case also demonstrates the feasibility of a
limited fluoroscopy approach with the use of an elec-
troanatomical mapping system for cryoablation of
the slow pathway in AV nodal reentrant tachycardia
in children. Catheter ablation is the established cu-
rative therapy for pediatric tachyarrhythmias and
electroanatomical mapping systems have been used
for more than a decade to localize tachycardia sub-
strates.''?! Also, as we know, cryoablation has been
suggested as a safe and effective alternative to RF ab-
lation in cases where the target sites are located close
to perinodal structures, such as the slow pathway in
AVNRT and septal accessory pathways. Cryoablation
with an 8-mm-tip ablation catheter has been shown
to be a low-risk and effective option to treat AVNRT
in pediatric patients.'"” In our case with aAVNRT,
we performed successful ablation with an 8-mm cry-
ocatheter and we did not observe recurrence in 2 years
of follow-up.

Conclusion

Our results indicate that despite being rare, fast-slow
aAVNRT must be a part of the differential diagno-
sis of incessant long RP tachycardias leading to HF.
Electroanatomic 3D-mapping helps reduce the fluo-
roscopy exposure when localizing the tachycardia.
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