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CORREZIONE PERCUTANEA DEI DIFETTI CONGENITI_ SEMPLICT DAL BAMBINO
ALL’ADULTO: INDICAZIONI E TIMING

Semplice: Privo di complessita, con sfumature che vanno dalla facilita all'immediatezza elementare ( un
problema s. ; esprimersi in forma s. ), dall'essenzialita alla naturalezza ( stile s. e piano ), dalla sobrieta alla
modestia ( cucina s. e sana ; un vestitino s. ), dall'ingenuita alla dabbenaggine ( gente s. ; anche s.m. e f. :

storielle per ingannare i s.).
Leci meest s un chapeaw .
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Long-Term Nationwide Follow-Up Study of Simple
Congenital Heart Disease Diagnosed in Otherwise
Healthy Children

Jgrgen Videbzek, MD, DMSci; Henning Ba&kgaard Laursen, MD, DMSci;
Morten Olsen, MD, PhD; Dan Eik Hgfsten, MD, PhD; Sgren Paaske Johnsen, MD, PhD
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Circulation. 2016;133:474-483.
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Difetti cardiaci considerati semplici

» Difetti interatriali
» Difetti interventricolari >—  Shunt sn-dx
» Dotto arterioso pervio

» Stenosi valvolare polmonare
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PLACE® ™™ Shunt sn-dx

Left-to-right shunt

@

Increased pulmonary blood flow .
(shear stress/circumferential stretch) Scompenso cardiaco

¢

Endothelial dysfunction and vascular remodeling
Smooth muscle cell proliferation, increase in
extracellular matrix, intravascular thrombosis

» Miglioramento clinico
Increase in PVR

Inverted shunt: right-to-left
¥ » Ipertensione polmonare

Cyanosis (Eisenmenger syndrome)

“ e
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Difetti interatriali

Primum atrial

Superior sinus
P septal defect

Venosus defect

Secundum atrial
septal defect

Inferior sinus
venosus defect

Coronary sinus
defect
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LONG-TERM OUTCOME AFTER SURGICAL REPAIR OF ISOLATED ATRIAL SEPTAL
DEFECT

Follow-up at 27 to 32 Years

<11yr 12-24 yr Table 1. Significant Predictors of Long-Term Survival in Patients

100 98% 97% Undergoing Repair of Atrial Septal Defects, According to
80 - " (‘;%)7% 0 =—ﬁ g% Univariate and Multivariate Analyses.
60 = -
40} o _ = Controls - PATIENTS ReLATIVE Risk}
—_ 20} rF: = :?38 R = ﬁ: g‘gs VARIABLE* EvaLuaTeED P VALUET (95% CONFIDENCE INTERVAL)
é 0 | S B S S | L 1 1 1 1 1 1 1 1
w Univariate analysis
% 25-41 yr >41yr Age at operation 123 <0.0001
5 100 ——]91% | MPA systolic pressure 97  <0.0001
@« 80 184% |- Area of defect at operation 55 0.0001
60 (13) 59% Use of Ivalon patch§ 123 0.002
40t p - 0.0023 - P<0.001 140% Preoperative dyspnea 123 0.0006
2g n =32 - n =25 (~‘) Preoperative cardiomegaly 123 0.0025
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 . ]
Preoperative diuretic use 123 0.0001
036 9121518212427 0 3 6 9121518212427 Preopésative syncope 123 0.0016
Years of Follow-up Multivariate analysis
Age at operation <0.00001 2.22
(10-yr increments) (1.05-3.0)
MPA systolic pressure 0.0027 1.82
(25-mm Hg increments) (1.23-2.66)

'N Engl J Med 1990
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= Quando?

v’ Significativa dilatazione delle sezioni destre
v Epoca pre-scolare (5-6 anni)
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Chiusura percutanea: come?
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LACE Attt

v’ Ipertensione polmonare
v’ Incremento della pressione telediastolica del
ventricolo sn
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2022 ESC/ERS Guidelines for the diagnosis and

treatment of pulmonary hypertension

European Heart Journal (2022) 00, 1-114

Recommendations

In patients with an ASD, VSD, or PDA and a PVR
<3 WU, shunt closure is recommended

In patients with an ASD, VSD, or PDA and a PVR
of 3-5 WU, shunt closure should be considered
In patients with an ASD and a PVR >5 WU that
declines to <5 WU with PAH treatment, shunt
closure may be considered

In patients with a VSD or PDA and a PVR >5 WU,
shunt closure may be considered after careful
evaluation in specialized centres

In patients with an ASD and a PVR >5 WU
despite PAH treatment, shunt closure is not
recommended

Class®

lla

Level®

C

C
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Masked Left Ventricular Restriction in Elderly Patients
With Atrial Septal Defects: A Contraindication for Closure?

TABLE I. Comparison of Patients With (Responders) and
Without (Nonresponders) and Increase of Left Atrial Pressures
After Balloon Occlusion of an Atrial Septal Defect

Nonresponders Responders

__1sec (n = 11) (n=17) P
ECG . ’ ' ' Age (median, years) 70 70 NS
Lir . b At el ANt P | o Nt o Gender (f:m) 6:1 9:2 NS
Loft atrial . 60— Atrial flutter/fibrillation 4 4 NS
pressure ) A . [mmHg] Systemic hypertension 5 3 NS
1 Coronary heart disease 0 1 NS
Defect diameter (mm) 24 25 NS
A a 20 Shunt (Qp/Qs) 1.6 1.8 NS
A Mean arterial pressure (mm Hg)
! a2V before/during occlusion 94/95 94/93 NS
p A o LA pressure (mean, mm Hg)
A\ o before/during occlusion®
. ASD occluded o Tt ASD open by a-wave 717 18/26 0.02
v-wave 6/7 24/41 < 0.001
Mean 3/4 14/23 < 0.001

Catheterization and Cardiovascular Interventions 52:177-180 (2001)
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Fenestrated Transcatheter ASD Closure in Adults
with Diastolic Dysfunction and/or Pulmonary Hypertension:
Case Series and Review of the Literature

r

28 MM ASO
FENESTRATED

Congenit Heart Dis. 2016;11:663-671
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Revew- AID chasure: swical vs. percutaneoss approaches.
Comparisos: 01 ASD clesare. sungical vs. percutaneous approaches

Outcome: 01 Rate of total complications

Percutaneous versus surgical closure of secundum atrial

septal defects: a systematic review and meta-analysis of
currently available clinical evidence

Study Sugery  Percutanesus chsure OR trandem) Weight OR (raadom)

or sab-category N " [ % %0l
Berger 11761 77 —— ©65  550[L16,2608]
Betiencourt s s - &M 300[091,301)
Bikuski W w7 - 75  3LA3[R31, 11889)
Butera 53 TS| . 1150 1031 (743, 14.30]
Cowiey 1t [T — = 31 ARSI
Du st A - 109 519[307,877)
Durongpsiticul 1776t e e 81 3I6[09%,1024]
Formigari 1121 252 1a €77 30I[0ES, 1384]
Hugbes 1 23 — &7 1AS1[276,8051]
Km e s —_ 821 A50[139, 1454
Themson &1 w2 —s— A6l IRSI[ZI1 169K3]
¥ida s 8 —+— G 187[0.42,839)
Jenes 5128 o - no 127035,213
Total (95%CD bird 7% * 10000 5AD[25,384]
Total events: 444 (Sargery), 181 (Percatanesas cosure)

Test for hedemgeneity- Ch=38 76, di=I" (P 00001), B=T9.9%

Test for vesall effect. 2=5.80 (P<0.00001)

Figure 1. Total compiications.

Eurointervention 2011

odot ad1 01 10 100 1600
Faveurs surgery  Favoars percutanseus

Revews- AID closars: sargical vs. percutaneous approaches
Comparison- 01 ASD closure: surgcal vs_ percetaneoss approaches

Osicome. (4 Length of hospital stay

Stedy Surgery Percutanesus closure SMD (random) Weight (random}
 seb-categuy N Mezn (30) N Mezn (50) 53 % 95%Cl
Barger 6l 8.00(1.90 61 3.00 0.90) — 157 327,350
Betiencourt -3 5.40(1.90 3 1.50 0.90) 106 2191207, 3.501
Biakoski “u 7.00{1.90 Ly 2.00 {0.90) —— 132 3372 402]
Butera 33 360(L5m 151 1.20 [0.90) = &7 202[189,216]
Cowlay u 160(15m 85 1.00 (1.50) = 791 172[1.8,221]
Du 155 J40(1.200 155 1.00 [0.30) = £54 I5[3.3.393]
Derongpsitikel o 7.90(4.40 9 1.20 (1.30) - 1% 187[1.39,2.34]
Formigan 17 470(1L50 52 2.10 0.50) = En 201[1.62,240]
Heghes 19 370(1.9m a 1.20 .90} - 3 192178, 257]
Kim k-4 430(1.9m Lh] 1.00 0.90) - 151 23%[177,29]
Thomson 16 6.00{L.90 Hy 1.00 0.90) e S84 3621261, 4.64]
Vida 5 460(L.00 2] 2.10 0.50) — 739 3450282 408]
Jones 17 3.00 (1L.om 13 1.00 {0.90) = 839 2491216, 283]
Total (95%CH 12710 1812 100.00 28322, 3.05]
Test for heterngenssty- Chw'=165.90, di=12 (P<0.00001), =92 8%
Test for overall effect: =12 30 (P<0.00001)

0001 001 01 10 100 1000

Favours swgery  Favours

Figure 4. Length of hospital stay.
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Difetti interventricolari

Doubly committed
Subarterial VSD

(AKA Subpulmonary, Outlet,
Supracristal, and Conal Septal)

Muscular VSD

(AKA Trabecular)

Perimembranous VSD
(AKA Paramembranous,
Membranous)

Muscular VSD

Inlet VSD Muscular VSD (AKA Trabecular)
(AKA Trabecular)
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Chiusura percutanea: quando?

v'Sovraccarico ventricolare sn
v'Qp/Qs > 1.5
v'Peso > 8 Kg
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Chiusura percutanea: quali DIV?

v" DIV muscolari

v" DIV accessori

v DIV apicali

v" DIV residui post-chirurgici

v DIV perimembranosi
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Transcatheter closure of congenital ventricular septal
defects: results of the European Registry

Mario Carminati'*, Gianfranco Butera'!, Massimo Chessa', Joseph De GiovanniZ, Gunter Fisher3,
Marc Gewillig?, Mathias Peuster>, Jean Francois Piechaud®, Giuseppe Santoro’, Horst Sievert8,
Isabella Spadoni®, and Kevin Walsh for the Investigators of the European VSD Registry'0

Table 3 Characteristics of patients with complete atrio-ventricular block

Patient Age Defect Post-surgical Device Measure Transient Therapy Timing of occurrence
(years) type defect (yes/no) type (mm) (Yes/No) post-procedure

1 4 pmVSD No A-ASD 4 No Stop kt—surgery

7 z pmVSD No A-pmVSD 12 No PM 1 day

B 11 pmVSD No A-pmVSD 8 No PM 5 days

4 o) mVSD Yes A-mVSD 10 Yes

5 3.4 pmVSD No A-pmVSD 8 Yes

6 4.2 pmVSD No A-pmVSD 8 No PM 5 days

7 8.1 pmVSD No A-pmVSD 6 No PM 4 days

8 11.6 mVSD Yes A-pmVSD 10 Yes

9 552 pmVSD No A-pmVSD 10 No PM 3 days

10 -5 mVSD Yes A-PDA 5/4 No PM 5 days

11 1172 mVSD No A-PDA 8/6 Yes

12 1 pmVSD no A-pmVSD 8 Yes Stop kt—surgery

13 36 pmVSD no A-pmVSD 16 No PM 7 months

14 172 pmVSD No A-pmVSD 8 No PM 18 months

15 .7 pmVSD No A-pmVSD 12 No PM 12 months

16 2.6 pmVSD No A-pmVSD 8 No PM 4 months

A-mVSD, Amplatzer muscular VSD occluder; A-pmVSD, Amplatzer perimembranous VSD occluder; A-ASD, Amplatzer atrial septal defect occluder; A-PDA,
Amplatzer PDA occluder; PM, pace-maker implantation.

European Heart Journal (2007) 28, 2361-2368
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~ Transcatheter Closure of S
Perimembranous Ventricular Septal Defects
Early and Long-Term Results

Gianfranco Butera, MD, PHD, Mario Carminati, MD, Massimo Chessa, MD, PHD,
Luciane Piazza, MD, Angelo Micheletti, MD, Diana Gabriella Negura, MD, Raul Abella, MD,
Alessandro Giamberti, MD, Alessandro Frigiola, MD

San Donato Milanese, Italy

Objectives We sought to analyze safety, efficacy, and follow-up results of percutaneous closure of perimembranous ventric-
ular septal defects (pmVSD).

Background Results of pmVSD transcatheter closure have been reported in the literature; however, follow-up data are still
limited.

Methods Between January 1999 and June 2006, 104 patients underwent percutaneous closure of a pmVSD at our institu-
tion. An Amplatzer VSD device (muscular or eccentric) (AGA Medical Corp., Golden Valley, Minnesota) was used
in all subjects.

Results The mean age at closure was 14 years (range 0.6 to 63 years). The attempt to place a device was successful in

100 patients (96.2%). The median device size used was 8 mm (range 4 to 16 mm). No deaths occurred. Total

occlusion rate was 47% at completion of the procedure, rising to 84% at discharge and 99% during the follow-up. A
total of 13 early complications occurred (11.5%), but in all but 2 subjects (1.9%) these were transient. The me-
dian follow-up was 38.5 months. The most S|gn|f|cant compllcatlon was complete atrioventricular block (cAVB),

Cox proportional hazards regression analysis showed that the only variable significantly associated with the oc-
currence of this complication was age at the time of the procedure (p = 0.028; relative risk 0.25). All subjects
experiencing this problem were <6 years old.

Conclusions In the current era and in experienced hands, pmVSD closure can be performed safely and successfully. The ma-
jor concern is the occurrence of cAVB; therefore, very careful monitoring of rhythm is mandatory during
follow-up. (J Am Coll Cardiol 2007;50:1189-95) © 2007 by the American College of Cardiology Foundation JACC V0| 50 NO 12 2007
. ) . ’
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Percutaneous closure of restrictive-type perimembranous

occluder: Midterm outcomes of the first middle-eastern

experience
Catheter Cardiovasc Interv. 2020;96:E295-E302.

Nit-Occlud Le VSD coil versus Duct Occluders for percutaneous
perimembranous ventricular septal defect closure

Congenital Heart Disease. 2018;13:584-593.
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Eco adulti TIS1.6 MI0.8 Eco adulti TIS1.3
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Percutaneous Device Closure of Congenital
and latrogenic Ventricular Septal Defects
in Adult Patients

TABLE Illl. Indications for VSD Closure
Attributable symptoms or signs

Dyspnea on exertion, fatigue 18 (64% . .
si gn)ilﬁz ant Jefit-to-right shurﬁ (o TABLE V. Adverse Events During and After Device Closure of

Unexplained left ventricular enlargement 17 (61%) VSDs (n = 29 Procedures)

0,/Q > 1.5 by cardiac catheterization 15 (54%) Procedure related complications 3/29 (10%)
Unexplained deterioration of left ventricular function 4 (14%) Arrhythmia/conduction anomalies 1/29 (3%)
Recurrent endocarditis 3 (11%) Nonsustained ventricular tachycardia 0/29 (0%)
Aortic valve cusp prolapse with more than mild 0 (0%) (resolving spontaneously)

or progressive regurgitation Conduction abnormalties
Pulmonary stenosis with associated symptoms 0 (0%) Transient mitral regurgitation 1/29 (3%)

or peak gradient of >50 mmHg Small access site hematoma not 1/29 (3%)
Pulmonary Hypertension with requiring blood transfusion

Pulmonary artery systolic pressure or vascular 13 (46%) - Mortality 0/29 (0%)

resistance less 2/3 of systemic or pulmonary d o e /
" 5 - Improvement in Stabilization or ) M SRR
artery arteriolar resistance less than 8 Wood units DOE Improvement n Improvementin

Reactive pulmonary vasculature with a 1 (3%) kyste Rl Recurrent

net Qp/QS >1.5/1 Endocarditis

Catheterization and Cardiovascular Interventions 77:260-267 (2011)




ROMA 30 Settembre - 1 Ottobre 2022 Centro Congressi di Confindustria Auditorium della Tecnica

PLACE@ "™~

Dotto arterioso pervio

Ductus arteniosus

Class 1

1. Transcatheter PDA occlusion is indicated for the
treatment of a moderate-sized or large PDA with
left-to-right shunt that results in any of the follow-
ing: Congestive heart failure, failure to thrive, pul-
monary overcirculation (with or without pulmonary
hypertension), or an enlarged left atrium or left
ventricle, provided the anatomy and patient size are
suitable (Level of Evidence: B).

Class Ila
1. Transcatheter PDA occlusion is reasonable in the
presence of a small left-to-right shunt with
normal-sized heart chambers when the PDA is
audible by standard auscultation techniques
(Level of Evidence: C).

Circulation June 7, 2011
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Chiusura percutanea PDA
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LACES ™ Chiusura percutanea PDA
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News | Congenital Heart | September 20, 2019

Abbott Receives European CE Mark for Two Pediatric Heart
Devices

Masters HP 15mm rotatable mechanical heart valve and Amplatzer Piccolo Occluder now
available in Europe and other countries that recognize CE Mark
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Contemporary outcomes of percutaneous closure of patent ductus @CmssMark
arteriosus in adolescents and adults

Sudhakar P, John Jose®, Oommen K. George

Department of Cardiology, Christian Medical College Hospital, Vellore, India

ARTICLE INFO ABSTRACT
Artic{e history: ) Background: Catheter based treatment has gained wide acceptance for management of patent ductus
Received 5 April 2017 arteriosus (PDA) ever since its introduction. Percutaneous closure in adults can be challenging because of

Accepted 5 August 2017

: . anatomical factors including large sizes, associated pulmonary arterial hypertension (PAH) and co-
Available online 9 August 2017

morbidities. This study aimed to provide comprehensive contemporary data on the safety and efficacy of
percutaneous device closure of PDA in adult and adolescent population at a large referral center.
Methods: This single-center retrospective analysis included 70 patients (33 adolescents and 37 adults)
who underwent successful percutaneous device closure of PDA between January 2011 and February 2017.
Amplatzer duct occluder . . R .. . s .
Lifetach diiet ceclidar Baseline patient demographics, clinical characteristics, procedural and device related variables, and
Cera device immediate outcomes during hospital stay were recorded. Patients were followed up for residual shunt
Residual shunt and complications.
Results: Of 70 PDA device closure cases, 71.4% were females; the mean age was 23 years (range:10-
58years). Devices used were 4-Cook’s detachable coils, 64-occluders (ADO-I and I, Lifetech, Cardi-O-Fix),
1-vascular plug and 1-ventricular septal occluder device. Device success was achieved in all including
those with very large PDAs. At 24-h post-procedure, the success rate of transcatheter intervention was
95.7%. At 6-months follow up, complete closure was observed in all (mean follow up duration-531 days).
In patients with severe PAH, significant immediate and sustained reduction of the mean pulmonary
pressure was observed(77 mmHg to 33 mmHg;P =0.014). No procedure-related complications including @
death, device embolization and stenosis of aorta or pulmonary artery occurred.
Conclusions: In contemporary practice, percutaneous device ciosure Is an effective and safe treatment
option for adolescent and adult PDA patients.

F « ublished by Elsevier B.V. on behalf of Cardiological Society of India. This 1s an open access article
Indlan Heartjoumal 70 (2018) 308-315 under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Class I

1

Kormal PFulmonary stenosis

1.

Pulmonary valvuloplasty is indicated for a patient
with critical valvar pulmonary stenosis (defined as
pulmonary stenosis present at birth with cyanosis
and evidence of patent ductus arteriosus depen-
dency), valvar pulmonic stenosis, and a peak-to-peak
catheter gradient or echocardiographic peak instan-
taneous gradient of =40 mm Hg or clinically signif-
icant pulmonary valvar obstruction in the presence
of RV dysfunction (Level of Evidence: A).

Class Ila

It is reasonable to perform pulmonary valvuloplasty
on a patient with valvar pulmonic stenosis who
meets the above criteria in the setting of a dysplastic
pulmonary valve (Level of Evidence: C).

It is reasonable to perform pulmonary valvuloplasty
in newborns with pulmonary valve atresia and intact
ventricular septum who have favorable anatomy
that includes the exclusion of RV-dependent coro-
nary circulation (Level of Evidence: C).

(Circulation. 2011;123:2607-2652.)
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