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PACES/HRS Expert Consensus Statement on the @) v
Recognition and Management of Arrhythmias in Adult

Congenital Heart Disease: Executive Summary

Developed in partnership between the Pediatric and Congenital Electrophysiology Society (PACES)
and the Heart Rhythm Society (HRS). Endorsed by the governing bodies of PACES, HRS, the
American College of Cardiology (ACC), the American Heart Association (AHA), the European Heart
Rhythm Association (EHRA), the Canadian Heart Rhythm Society (CHRS). and the International
Society for Adult Congenital Heart Disease (ISACHD)

3.2. Spectrum of arrhythmias

Arrhythmias increase in prevalence as adults with CHD
age and are the most frequent reason for hospital admis-
sion.'>'” Along with heart failure, arrhythmias are the leading
cause of death.'””' Factors associated with pre- and post-
operative arrhythmlas in CHD are schematically depicted in
Figure 3.1.7 Arrhythmlas may reflect congenitally displaced
or malformed sinus nodes or atrioventricular (AV) conduction
systems, abnormal hemodynamics, primary myocardial dis-
case, hypoxic tissue injury, residual or postoperative sequelae,

23725
and genetic influences.” =~




U Le aritmie rappresentano la causa di Ml nella maggior parte

delle CC (particolarmente in quelle cianogene)
(Pillutla P et al. Am Heart J 2009)

Cyanotic CHD Noncyanotic CHD

Death rate/million
Death rate/million
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Year Year




Other (heterotaxy, other single ventricles)

YA

Atrial Arrhythmia Ventricular Other Pacing Needs
Arrhythmia
Prevalence
(in CHD AT AF Other SND AV Dyssynchrony,
Complexity Type of CHD population) block heart failure
of CHD
Patent ductus arteriosus 6-8%
Simple Pulmonary stenosis 6-8%
Ventricular septal defect 30-32%
Secundum atrial septal defect B-10%
Aortic coarctation 5-7%
Anomalous pulmonary venous retum 0.5-2.5%
Atrioventricular septal defect 3-5%
Moderate Aortic stenosis 3-5%
Ebstein anomaly 0.5-1.5%
Tetralogy of Fallot 8-10%
Primum atrial septal defect 2-3%
Truncus arteriosus 1.5-2%
Pulmonary atresia 2-2.5%
Double outlet right ventricle 1.5-2%
Severe D-transposition of the great arteries 6-7%
L-transposition of the great arteries 1-2%
Hypoplastic left heart syndrome 3-4%
7-10%




Le aritmie nei pazienti con CC dipendono da:

Sinus node: AV node:
- displacement - displacement
- absence - abnormal function
- dual - absencefragility
- twin AV nodes

AV accessory Coronary artery
pathway anomalies
Contributing factors:
- pro-arrhythmic

medications
- electrolytes

inbalance
-  systemic illness and

inflammation

Figure | Pre-operative factors resulting in supraventricular and ventricular arrhythmias in congenital heart disease patients. AV, atrioventricular.

Europace, 2018
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Le aritmie nei pazienti con CC dipendono da:

Sinus node =
injury

1 Hypertrophy WY
Surgical scars / p C 3
Suture lines € f'?':l:gg;lic;n -
and patches [ // f \
Surgically \ ’ I z * J
created AV (13 F

accessory \ - Coronary artery
pathway X injury

AV node injury

Contributing factors: Cyanosis

- pro—érrhﬂhm;c ¢ % ¢ Pressure overfoad
medications 1 2 Volume overload

- electrolytes Ischemia
: Hypertrophy
inbalance Dilatation

- _sysrem;c n_‘fness and e
inflammation b

Surgical scars
Suture lines \ |
and palches Ventricular dyssynchrony

\

Figure 2 Post-operative factors resulting in supraventricular and ventricular arrhythmias in congenital heart disease patients. AV, atrioventricular.

Europace, 2018
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Surgically Induced Right Bundle-Branch Block
with Left Anterior Hemiblock

An Ominous Sign in Postoperative Tetralogy of Fallot

By Grace S. Worrr, M.D., Tuomas W. Rowranp, M.D.,

AND R. Curtis ErLLison, M.D.

Circulation 1972



“...1189 of 25790 adults (5%) died, of whom 213 died suddenly (19%)...”

100-
80—
3 T [
(3]
2 —
= 60— I
[y~
S - o
S
[eh]
E 40-
=
% | 1
- I I | I —
G | L] L] L] Ll L] L L L
(=] =] L
£°-$‘ CQ? “soq é\o“\ 5\0&' {\Qé} \$‘° {__{}"“ g@c}‘:’
& SN & <% <& 2 <& <>®
< = > = & & o <
S & & o S
2 P (= < ] (=)
I & 27 S
P ~F & = «©
(=3 S ;-}C!
< <°
2
Pary




= D-TGA s/p intervento di Mustard-Senning

La D-TGA rappresenta il 5-7% di tutte le CC. E’ una
condizione di concordanza A-V e discordanza V-Art. Puo

associarsi a difetti del SIA (forma semplice), del SIV (30%) e/o
a SP (10%).

L’Intervento di Mustard-Senning € la piu
antica tecnica chirurgica della D-TGA
(1959-64), e prevede la ridirezione del
flusso venoso polmonare e del flusso
venoso sistemico mediante deflettori
intraatriali. Sostituita dagli anni '80-'90 da
metodiche di correzione “anatomica’
(Jatene e Lecompte)




= D-TGA s/p intervento di Mustard-Senning

JACC Vol. 32, No. 3
September 1998:758-65

Figure 2. Cumulative actuarial curves showing late
deaths and loss of sinus rhythm.
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WILSON ET AL

LONG-TERM OUTCOME AFTER THE MUSTARD REPAIR
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MI su base aritmica ~ 3-5%/decade




= TA s/p intervento di Mustard-Senning

Dovute alle estese suture chirurgiche dei baffles e/o al
prolungato stress emodinamico atriale.

" TRIA, con frequenza atriale tra 150-270/min e
conduzione A-V prevalentemente 1:1 (AC!). Spesso
circuiti multipli

® Flutter atriale, tipico (comune e non) e atipico (non
iIstmo cavo-tricuspidalico dipendente)
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PEDIATRIC CARDIOLOGY

Arrhythmia and Mortality After the Mustard Procedure: A 30-Year
Single-Center Experience

FU di 534 pz s/p Mustard (Toronto, 1963-93)

Independent risk factors:

® Bradycardia during the operative period (p <
0.00095)

» Permanent heart block (p < 0.01)
» Need for reoperation (p < 0.005)
» | oss of sinus rhythm during FU (p < 0.0001)




= Ml s/p intervento di Mustard-Senning

Table 2  Risk factors after atrial switch for transposition

e Longer duration of follow-up

e History of syncope or rapid palpitations

e Atrial tachycardia

e Depressed systemic right ventricular function

Walsh EP et al. Heart Rhythm 2014



" Management AA s/p intervento di Mustard-Senning

Treatment options:
* No therapy and await recurrence

* AV node blocking agents

* Class | and class lll agents
* Antibrady-antitachy pacing

e Surgical or transcatheter ablation atrial muscle
* AV node ablation and ventricular pacing
* |ICD ... if advanced disfuction systemic RV (FE < 30-35%)




ICD IN PRIMARY PREVENTION FOR THE SRV:WHO?

55th CLASS IIA

 malvestng | peo ik RVEF < 35% and with, at least, 1 risk factor in both of these two groups:

of the Association
for European

e Paediatricand EP risk factors
(c:::;zrl‘;;a; + Severe symptoms due to tachyarrhythmias (syncope/pre-syncope)
May 25-28, 2022 * QRS duration 2140 msec and progressive QRS increase
Q * AFlutter /AFib
Geneva,

; Switzerland o SVT /InsVT

Clinical and Instrumental risk factors
* NYHAFC llI-IV

RVEDVI >150 ml

Presence of LGE

Severe systemic AV valve regurgitation
Peak SBP < 180 mmHG
VE/VCO2 slope 235.4 and a peak VO2% < 52.3%

Drago F.



ICD IN PRIMARY PREVENTION FOR THE SRV:WHO?

Annual Meeting

smenssociation P £S With RVEF < 35% and with, at least, 1 risk factor in one of these two groups:

i for European =
U= Paediatric and EP risk factors

Congenital

Cardiology + Severe symptoms due to tachyarrhythmias (syncope/pre-syncope)
May 25-28, 2022 * QRS duration 2140 msec and progressive QRS increase
Q * A Flutter /A Fib

Geneva,

; Switzerland . SVT lnSVT

Clinical and instrumental risk factors
* NYHAFC llI-IV

RVEDVI >150 ml

Presence of LGE

Severe systemic AV valve regurgitation
Peak SBP < 180 mmHG
VE/VCO2 slope 235.4 and a peak VO2% < 52.3%

Drago F.



= Bradiaritmie s/p intervento di Mustard-Senning

* DNS, pressoche esclusivamente per lesione chirurgica
del NSA e/o dell'arteria.

= BAV, per lesione chirurgica del NAV e/o del fascio di
His (per chiusura DIV) che risultano oltretutto piu
superficiali.
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PEDIATRIC CARDIOLOGY

Arrhythmia and Mortality After the Mustard Procedure: A 30-Year
Single-Center Experience

FU di 534 pz s/p Mustard (Toronto, 1963-93)

Independent risk factors:

» Preoperative arrhythmia (p < 0.0001)
» Bradycardia during the operative period (p < 0.05)

® Presence of late atrial flutter (p < 0.0001)*

* In 62% of 54 pts who lost sinus rhythm and also experienced atrial flutter,
loss of sinus rhythm occurred first




s/p Mustard-Rastelli. BAVc s/p PM epicardico s/p PM endocavitario (frattura
elettrodi epicardici) s/p ICD per TV e disfunzione del ventricolo sistemico




= Tetralogia di Fallot s/p correzione

La Tetralogia di Fallot (T4F) €& la piu comune delle CC
cianogene e ne rappresenta circa il 10%. Tale cardiopatia si
puod manifestare in 4 forme, ma e sempre caratterizzata da: 1)
DIV, 2) destroposizione dell’aorta, 3) ostruzione dell’efflusso
VD, 4) ipertrofia VD (secondaria).

Ad oggi la correzione radicale in unico
tempo e la soluzione piu adottata e
consiste nella chiusura del DIV, nella
disostruzione e contestuale
allargamento del tratto infundibolare
(early era: ventricolotomia RVOT +
patch transanulare  BBDx!)




® Rischio aritmico in T4F s/p correzione.

Esordio relativamente precoce (> 5 anni dall'intervento) di:

= BAV (per chiusura DIV)

TABLE 2. Estimates of the Incidence of Sudden Death After Tetralogy of
Fallot Surgery

Study Findings Incidence per Decade, %
Murphy et al® 6% of 163 cases followed up for 30 years 2.0
Mollert et al®® 3% of 490 cases followed up for 25 years 1.2
Silka et al®® ==2 Deaths per 1000 patient-years 2.0
Morgaard et al®® 5.6% of 125 cases followed up for 25 years =2
Gatzoulis et al™ 6% of 793 cases followed up for 21 years 3.0

MI prevalentemente su base aritmica 0.6 - 6%
Walsh EP and Cecchin F. Circulation 2007




® Rischio aritmico in T4F s/p correzione.

Esordio relativamente precoce (> 5 anni dall'intervento) di:

» Tachiaritmie atriali (4-30%)

TABLE 2. Estimates of the Incidence of Sudden Death After Tetralogy of
Fallot Surgery

Study Findings Incidence per Decade, %
Murphy et al® 6% of 163 cases followed up for 30 years 2.0
Mollert et al®® 3% of 490 cases followed up for 25 years 1.2
Silka et al®® ==2 Deaths per 1000 patient-years 2.0
Morgaard et al®® 5.6% of 125 cases followed up for 25 years =2
Gatzoulis et al™ 6% of 793 cases followed up for 21 years 3.0

MI prevalentemente su base aritmica 0.6 - 6%
Walsh EP and Cecchin F. Circulation 2007




Patients (%)

Substrati emodinamici per aritmie/MI Gatzoulis MA et al. Lancet 2000

100 Bl entricular tachycardia

[ ] Sudden death
[ ] Atrial flutter/fibrillation

80— B Arrhythmia free

G0 —

A0 —

20

O - .:

PAPs >60 mm Hg IT = moderate IP =2 moderate



QT/JT dispersion > 60 ms

Gatzoulis MA et al. 1997
Gatzoulis MA et al. Lancet 2000
Daliento L et al. Heart 1999
Balaji S et al. Am J Cardiol 1997



® Stratificazione del rischio aritmico e Mi

- Diagnostica non invasiva

= Ecocardiogramma: il volume del VD e un fattore
prognostico per TV e FV. (Harrison DA. J Am Coll Cardiol, 1997)

®= RMN: il volume telediastolico del VD (Z-score >7), la FE
del VS (< 55%) e la FE del VD (> 45%) sono predittori
iIndipendenti di eventi aritmici maggiori. (Knauth AL. Heart, 2008)

= ECG di Holter e Test da sforzo: la presenza di BEV
complessi o TVNS all’Holter non sembra predire Ml nel FU
a lungo termine. La soppressione dei BEV al TdS non
presente un valore prognostico significativo. (cullen s. J Am Coll

Cardiol, 1994)




® Stratificazione del rischio aritmico e Mi

- Diagnostica invasiva

= SEF endocavitario +/- mappaggio 3D

=

T 4

Kaplan-Meier curve of survival free from clinical VT and SCD in entire cohort.

= 1 g4 Logrank P<0.0001 (Mantel-Cox) |
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Khairy P et al. Circulation, 2004



® Stratificazione del rischio aritmico e Mi

Mean actuarial annualized rates of appropriate ICD shocks in primary prevention according to
clinical characteristics.

Left ventricular end-diastolic pressure =12 mmHg = : | . |
1

Non-sustained ventricular tachycardia = :

Ventriculotomy incision == I

QRS duration =180 ms =

Inducible sustained ventricular tachycardia ™

Moderate or severe tricuspid regurgitation =

Time from corrective surgery =30 years =

Palpitations =

Prior palliative shunt = I

Moderate or severe pulmonary regurgitation -I ’

Syncope ’

Moderate or severe RV systolic dysfunction ’
L 1

L] L L]
0 5 10 15 20 25 30 35
Annual rate of appropriate ICD shock (%)

Transannular patch =] | ’ 1
T
1
1
1
1

z American
0 Heart Khairy P et al. Circulation, 2008

Association.



® Stratificazione del rischio aritmico e Mi

Table 1 Risk factors after repair of tetralogy of Fallot

Older age at the time of complete repair
Longer duration of follow-up since complete repair
History of syncope or rapid palpitations
Severe pulmonary regurgitation

Severe RV enlargement

Moderate to severe RV systolic dysfunction
Extensive RV fibrosis

Moderate-severe LV dysfunction

Elevated LV end-diastolic pressure

QRS duration =180 ms

Nonsustained VT on the Holter monitor
History of atrial tachycardia

Inducible VT at EPS

EPS = electrophysiology study; LV = left ventricular; RV = right
ventricular; VT = ventricular tachycardia.

Walsh EP et al. Heart Rhythm 2014



® La nostra piu recente esperienza...

Contents lists available at ScienceDirect

CARDIOLOGY

International Journal of Cardiology

journal homepage: www.elsevier.com/locate/ijcard

Role of right ventricular three-dimensional electroanatomic voltage @Cmssm
mapping for arrhythmic risk stratification of patients with corrected

tetralogy of Fallot or other congenital heart disease involving the right

ventricular outflow tract

SCAR EXTENSION vs QRS DURATION

p<0.05

Fabrizio Drago®*', Vincenzo Pazzano *', Corrado Di Mambro *', Mario Salvatore Russo *',
Rosalinda Palmieri ', Massimo Stefano Silvetti *', Salvatore Giannico *', Benedetta Leonardi *',
Antonio Amodeo ™, Vincenzo Maria Di Ciommo ¢!

6% . b . ; .
* Pediatric Cardiology and Cardiac Arrhythmia/Syncope Unit, Department of Pediatric Cardiology and Cardiac Surgery, Bambino Gesti Children's Hospital and Research Institute, Rome, ltaly i . : : e
® FOMO Functional Unit, Department of Pediatric Cardiology, Bambino Gesii Children’s Hospital and Research Institute, Rome, Italy 0o o ; . .
¢ Unit of Epidemiology, Department of Health, Bambino Gesti Children's Hospital and Research Institute, Rome, Italy Rl . E o ;°i°‘ !;. .
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Fisiopatologia univentricolare s/p Fontan

L’intervento chirurgico secondo Fontan

rappresenta dalla fine degli anni '60 la
soluzione per i pazienti con cardiopatie
congenite a fisiologia univentricolare, che
prevede la diversione totale del ritorno
venoso sistemico direttamente nelle AAPP

A Almopuw monary B Lataral Tumnme C Exfracardiac
! Fanfan L Fantan ) . Fontan

Surgical repair of tricuspid atresia

F. FONTAN and E. BAUDET

Centre de Cardiologie, Université de Bordeaux 11, Hopital du Tondu, Bordeaux, France

Surgical repair of tricuspid atresia has been carried out in three patients ; two of these operations
have been successful. A new surgical procedure has been used which transmits the whole vena
caval blood to the lungs, while only oxygenated blood returns to the left heart. The right atrium
is, in this way, ‘ventriclized', to direct the inferior vena caval blood to the left lung, the right
pulmonary artery receiving the superior vena caval blood through a cava-pulmonary anastomosis.
This technique depends on the size of the pulmonary arteries, which must be large enough and at
sufficiently low pressure to allow a cava-pulmonary anastomosis. The indications for this procedure
apply only to children sufficiently well developed. Younger children or those whose pulmonary
arteries are too small should be treated by palliative surgical procedures.

Only palliative operations (systemic vein to pul- tricuspid atresia, which completely suppresses
monary artery anastomosis; systemic artery to blood mixing. The entire vena caval return under-
pulmonary artery anastomosis) have been per- goes arterialization in the lungs and only oxygena-
formed in tricuspid atresia. Although these pro- ted blood comes back to the left heart. This pro-
cedures are valuable, they result in only a partial cedure is not an anatomical correction, which
clinical improvement, because they do not suppress  would require the creation of a right ventricle,
the mixture of venous and oxygenated blood. but a procedure of physiological pulmonary blood

We have initiated a corrective procedure for flow restoration, with suppression of right and

1968 (Bordeaux) » 1988 (Roma)

Thorax, 1971




= Aritmie e rischio di Ml s/p Fontan

Esordio variabile (> 6-20 anni dallintervento) di:

» Tachiaritmie atriali (conduzione A-V 1:1!) nel 12-60%
= Tachiaritmie ventricolari nel 3.5% ...7
» Bradiaritmie (prevalentemente DNS) nel 100%...77?

Ref. Tracc. O7/02/2019 23:28:25
FC 153 eSpO=2 92 PVC 28 POLSO 83

PPPPPP

RESP SR 3
19oh SO [ 7 s
|

23:28:16 (07/02/2019)

MI su base aritmica ~ 9% dei decessi




= Complicanze piu frequenti nella fase
precoce e tardiva

= Significativo incremento della morbilita e
mortalita: peggioramento dello stato
emodinamico e clinico

= Bradiaritmie

= Tachiaritmie sopraventricolari e ventricolari

= Patogenesi

— Lesioni chirurgiche del sistema di

conduzione _F T
e e e e e S o M e
: —  Circuiti di rientro dovuti a cicatrici i £ i =]
I chirurgiche (tachiaritmie post- ] g ©
! i i i H I q e 0001
I incisionali) ! E %
e R P L S 1 ped
— Ostacoli anatomici 3
= Type — Ap COMMecton Laberal tumined
1 2 o Exracandiac co - Onhed
— Ladilatazione atriale ol e e O
o 2 4 a " n
— Disfunzione ventricolare Follow—up rre teen)
TR R Y I e e R T R S Ap Gamection - >y 44 2 s i
. = Diverse tecniche = diversa aritmogenicita?, Eotocertios corckt 5 o 7 Y 1 =
(=) o0 L] 41 ar X e

Pundi KMN., et al. Congenit Heart Dis 2017,




Arrhythmias in a Contemporary Fontan Cohort: Prevalence and
Clinical Associations in a Multi-Center Cross-Sectional Study

% without IART

FU di 519 pz s/p Fontan (Studio multicentrico)

Freedom from Macro-reentrant Atrial Tachycardia by Fontan type

|
1.0 1
L |
0.9 — —JI
1
I
0.8 |
I
L
o7 I
—
b
I .
0.6 - : |
L]
0.5 ' |
1
0.4 — AP connection :
: Intracardiac LT H
Extracardiac LT 1
0.3 Extracardiac Conduit |
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Years since Fontan

Stephenson EA et al. JACC



353 pz tot con ECC-Fontan

40 esclusi

—— 10 persial FU

v

303

(8 take down + 32 con Fup <5 aa)

—— 196 VS sistemico (Gruppo 1)
—— 107 VD sistemico (Gruppo 2)

ARITMIE TOTALI:

85 (28%)

l

TARDIVE

73 (24%)

Bradiaritmie precoci: 17

T PRECOCI

Tachiaritmie precoci: 6

BRADIARITMIE TARDIVE: TACHIARITMIE TARDIVE:
36 (12%) 55 (18.2%)
Gruppo 1 Gruppo 2 Gruppo 1 Gruppo 2
21 13 33 22

58.3% delle bradi tardive
10.8% del gruppo 1
(mediana: 6 anni da ECC)

DNS 15 (10 con PM)
AVB 6 (tutti con PM)

41,7% delle bradi tardive
13,8% del gruppo 2
(mediana: 6 anni da ECC)

DNS 12 (7 con PM)
AVB 3 (tutti con PM)

7

Bambino Gesu
OSPEDALE PEDIATRICO

60% delle tachi tardive

17% del gruppo 1
(mediana: 12 anni da ECC)

= 19so0lo TSV (12 aa):

34.5% tachi tardive; 9.8% gruppo 1
= 1lsoloTV(12.5 aa):

20% tachi tardive; 5.7% gruppo 1

= 3conTSV+TV(16.5aa):

5.5% tachi tardive; 1.5% gruppo 1

40% delle tachi tardive
20,2% del gruppo 2
(mediana: 12 anni da ECC)

= 7soloTSV (12 aa):

12.7% tachi tardive; 6.4% gruppo 2
= 13solo TV (12.5 aa):

23.6% tachi tardive; 11.9% gruppo 2
= 2conTSV+TV (15 aa):

3.6% tachi tardive; 1.8% gruppo 2




= Canale Atrio-Ventricolare (CAV)

CAV completo: DIA tipo ostium primum + DIV inlet non
restrittivo con valvola AV comune malformata

CAV parziale: DIA tipo ostium primum con valvola AV con
cleft del lembo anteriore

Il CAV (completo) € presente nel 40-45% dei pazienti con sindrome di
Down

Le bradiaritmie iatrogene rappresentano ancora I'1-3% delle complicanze
maggiori della cardiochirurgia delle CC, potendo insorgere anche ad anni
di distanza.

Christensen et al, Cardiol Young 2013 — Anderson et al, JCE 2012 - Bonatti et al, Pediatr Med Chir 1998



= Canale AV s/p correzione ... una nostra esperienza

Pediatric Cardiology (2018) 39:1590-1597
https://doi.org/10.1007/500246-018-1934-4

ORIGINAL ARTICLE

Bradyarrhythmias in Repaired Atrioventricular Septal Defects: Single-
Center Experience Based on 34 Years of Follow-Up of 522 Patients

Corrado Di Mambro® @ - Camilla Calvieri' - Massimo Stefano Silvetti® - llaria Tamburri® - Salvatore Giannico’ -
Anwar Baban' - Sonia Albanese? - Gianluca Brancaccio? - Adriano Carotti? - Fiore Salvatore lorio® - Fabrizio Drago’

@ CrossMark

Progressive decrease in postoperative early bradyarrhythmias (P NS)

Partial Complete P

AVSD AVSD

(n=17) (n=21)
Male gender 10 (59) 9 (43) 0.322
Age at first surgery (years) 4.1+£79 27x39 0.5°
Down syndrome 741 13(62) 0.2%
Age at PM implantation (years) 7.0+8.6 8.9+83 0.5°
Early AVB 7 (41) 71433) 0.62%
Late AVB 8 (47) 4 (19) 0.06"
Late SND 1 (6) 9 (43) 0.01%
Timing of AVB onset (years) 43+3.5 6.6+7.2 0.45°
Timing of SND onset (years) 2+0 10.6+6 0.22b
Mortality 2(12) 2 (9.5) 0.55%

e=fmmSND

={=|ate AVB

=weearly AVB

1982-1989

1990-1994

1995-1999  2000-2004  2005-2009  2010-2014

*Sovrapponibile a Murray et al, Heart Rhythm 2017



Contents lists available at ScienceDirect

International Journal of Cardiology

journal homepage: www .elsevier.com/locate/ijcard

CARDIOLOGY

Editorial

Postoperative arrhythmias after AVSD repair: The lack of regular periodic
rhythm surveillance allows you to see only the tip of the iceberg

Fabrizio Drago

Pediatric Cardiology and Cardiac Atthythmias Complex Unit, Bambino Gesit Children’s Hospital and Research Institute, Rome, Italy

)
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"SVT was significantly related to older age at operation — El-Najdawi EK et al, J.Thorac. Cardiovasc Surg 2000"
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In conclusione
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4. Evaluation and diagnosis of arrhythmias
4.1. Recommendations for the evaluation and diagnosis of arrhythmias in symptomatic adults with CHD

4. Noninvasive evaluation
Class 1

Class Ha

Class Tb

b. Hemodynamic workup
Class 1

-

. Athorough dirical history and physical examination should be conducted in adults with CHD and symptoms
suggestive of arthythmias (e.g., palpitations, presyncope, and syncope), documented new-onset or
worsening arhythmias, or resuscitated sudden cardiac death (level of evidence: ()5

2. Aresting 12-lead electrocardiogram (ECG) is indicated in adults with CHD who are evaluated for arhythmias
(Level of evidence: C).5*

3. Ambulatory ECG monitoring is indicated when there is 2 need to clarify or exclude an arhythmia diagnosis,

comelate arrhythmias with symptoms, evaluate rsk, or determine appropriate therapy (Level of evidence: B) #-2

. Gardiac event loop recorders are indicated to establish whether sporadic symptoms are caused by tansiernt
arthythmias (Level of evidence: £).5%*

. Patients with suspected arrhythmias and implanted cardiac rhythm management devices should underge
device intermogationto retrieve diagnostic information provided by arhythmia detection algorithms, trended
data, histograms, and/or intracardiac electrogram recordings (Level of evidence: 8).%7%%

6. Emplantable loop recorders are useful in cases where the index of suspicion fora malignant arrythmia is high
{e.g.. syncope) but a symptom-rhythm comelation cannot be established by comventional nonimvasive
technigues or imasive electrophysiological testing (Level of evidence: §).73

Cardiopulmonary exercise testing can be useful in adults with CHD and known or suspected exerdse-induced

arrhythmiz in order to provoks the arrhythmia, establish a diagnosis, or assess response to therapy (Level of

evidence: £).****

Cardiopulmonary exercise testing may be useful in selected adults with CHD and arrhythmias as part of a broader

workupto exclude triggering Factors such as esercise-induced oxygen desaturationor myocardial i chemia (Lavel

af evidence: £).%*

B

n

1. Adults with CHD and new-cnset arthythmias, worsening arrhythmias, or resuscitated sudden cardiac death
should undergo hemodynamic assessment, including transthoradic or transesophageal echocardiography, to
rule out potentially contributory conditions such as regurgitant or obstructive lesions, shunts, ischemia, and
wventricular dysfunction (Level of evidence: 8), %

2. Magnetic resonance imaging or cardiac computed tomography is useful in assessing adults with CHD and
arrhythmias when cardiac structures or function cannot be reliably assessed by echocardiography or
supplementary information is required (Level of evidence B).

. Coronary artery evaluation is indicated in assessing life-threatening ventricular arrhythmias or resusdtated
sudden cardiac death in adults with CHD older than 40 years and in those with CHD associated with a higher
risk of coronary ischemia, such as congenital anomalies of the coronary arteries, coronary atteriovenous
fistulae, a history of coronary surgery, or the potential for coronary compression by vascular conduits or
stents (Level of evidence: B).**7

w

& Electrophysivlogical testing

Class 1

Class Tb

Electrophysiological testing i indicated in adults with lained syncope and “high-risk” CHD substrates
associated with primary ventricular arhythmias or poorly tolerated atrial tachyarhythmias, such as tetralogy of
Fallot, transposition of the great arteries with atrial switch surgery, or significant systemic or single ventricular
dysfunction (Level of evidence: €).2%353%

Electrop hysiclogical testing with programmed atrial and ventricular stimulation can be useful in adults with CHD
and life-threatening arrhythmias or resuscitated sudden cardiac death when the proximate cause for the event is
unknown or there is potential for therapeutic intervention at the time of the electrophysiological procedure
(Level of evidence: B). 33254042

Electrop hysiclogical testing may be considered in adults with CHD and palpitations suggestive of sustained
arrhythmia when the conventional diagnostic workup is unrevealing (Level of evidence: £). =
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In contrast to the tetralogy experience. programmed ven-
tricular stimulation does not seem to be informative in D-TGA.
Pauents who had undergone Mustard or Senning and who
received a primary prevention ICD based on positive ven-
tricular samulation studies are unlikely to receive appropriate
shocks from their device.””’ Although EPS plays an important
role in the mapping and ablation of atrial tachycardia for this
population,”” ventricular stimulation is performed infrequently
nowadays for risk assessment. This i1s not to say ventricular
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T4F S/P correzione (patch transanulare)
Dilatazione severa del VD (z-value 6.9) e IP severa alla RMN

. - L6
1l mappaggio elettroanatomico del ventricolo destro mostra un’area con ventricologrammi di ampiezza ridotta (< 1.5
V) nella zona sotlonicuspidalica auterolaterale che si estende senza soluzione di continuita fino alla zona
sottovalvolarc polmonarc infundibolare posteriore. Un'altra arca con ventricologrammi patologici (di ampiczza
ridotta < 1.5 mV e frammentati) ¢ stata mappata nella regione infundibolare anteriore, sede del verosimile patch
transanulare.




