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Il distacco asettico di protesi

+ Definizione: \

Flusso retrogrado anomalo tra I'anello

prostetico e I'anulus valvolare nativo
+ Tipo:

Immediato, riscontro intra-operatorio

Tardivo, durante il follow-up

+ Sintomi principali:
Scompenso
Emolisi



Il distacco asettico di protesi

Dimensioni del problema \

Ampia variabilita dei valori di incidenza

+ MITRALE : 1.2% - 12.5%
+ AORTA: 1% - 3.5%

Tra le cause piu frequenti di re-intervento su

protesi valvolare (seconda solo alla sostituzione di
bioprotesi degenerata)



Il distacco asettico di protesi

+ Piccole aree di “leak paraprotesico” visibili a\
controlli ECO-TE intra-operatori possono essere

relativamente frequenti

+ Non costituiscono un distacco significativo
emodinamicamente

+ Sono generalmente legati al tramite di
passaggio dei fili di sutura

+ Regrediscono generalmente nel post-operatorio



CARDIOVASCULAR MEDICINE

Prevalence and clinical significance of incidentdl
paraprosthetic valvar regurgitation: a prospective study

using transoesophageal echocardiography

A lonescu, A G Fraser, E G Butchart

Heart 2003;89:1316-1321

Table 1 Prevalence of paraprosthetic jets at the early
TyRe

transoesophageal echocardiographic study by valve

and position

Paraprosthetic jets

Prosthesis type Absent Present Total
Aortic

Carpentier-Edwards

Pericardial 34 2 (6%) 36
Porcine 8 0 8
Medtronic Hall 74 1(1%) 75
St Jude 105 11 (10%) 116
Ultracor 33 2 (6%) 35
Total 254 16 (6%) 270
Mitral

Medtronic Hall 25 12 (32%) 37
St Jude 43 17 (28%) 60
Ultracor 10 9 (47%) 19
Total 78 38 (33%) 116




CARDIOVASCULAR MEDICINE

Prevalence and clinical significance of incidental

paraprosthetic valvar regurgitation: a prospective study

using transoesophageal echocardiography
A lonescu, A G Fraser, E G Butchart

— Figure 1 Prevalence and course of
Initial TOE (n = 359) incidental paraprosthefic regurgitafion.
P — AVR, aorfic valve rep|{:cemeni; MVR,
__—— H"“Hh_q__ mitral valve rep|ﬂcement MN/A, not
“ available; PJ, paraprosthetic jet; TOE,
270 AVRs 116 MVRs transoesophageal echocardiogram.
14 Pl 254 no P) 78 no Pl 38 P
(6%) (32%)
A B
Follow up TOE (n = 206)
¥ 7 Ty
U | / \ I'. 16 N/A
| 151 AVRs &7 MVRs |
3 gone ,I'I \ 14 gone
136 no P 57 no PJ \
3 persistent 8 persistent
T 10 new @ '|
15 PJ 10 Pl
(10%)
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Il distacco asettico di protesi

Cause \

+ Anatomia dell’anulus valvolare
Tecnica chirurgica di impianto
Fragilita tessuto anulare
Stress meccanico

-
-
-
+ Errore chirurgico
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Mitral valve periprosthetic leakage: anatomical observations
in 135 patients from a multicentre study

Giuseppe De Cicco®”, Claudio Russo®, Antonella Moreo®, Cesare Beghi®,

Carlo Fucci?, Piersilvio Gerometta, Roberto Lorusso?®

2 Cardiac Surgery Unit, Civic Hospital, Brescia, Italy
B Department of Cardiovascular Surgery, De Gasperis Centre, Niguarda Ca' Grandg Hospital, Milan, Italy
© Department of Cardiac Surgery, University of Parma, Parma, [taly
? Department of Cardiac Surgery, Humanitas Gavazzeni Clinic, Bergamo, Italy

MVR: 5832 pts. Em distacco asettico: 135 (2.3%)

Aortic Valve Periprosthetic Leakage: Anatomic

Observations and Surgical Results
Giuseppe De Cicco, MD, Roberto Lorusso, MD, PhD, Andrea Colli, MD,

Francesco Nicolini, MD, Claudio Fragnito, MD, Teresa Grimaldi, MD, Bruno Borrello, MD,
Alessandro Maria Budillon, MD, Tiziano Gherli, MD, and Cesare Beghi, MD

Cardiac Surgery Unit, Civic Hospital, Brescia, Department of Cardiac Surgery, University of Parma, Parma, and Department of
Cardiology, University of Modena and Reggio Emilia, Modena, Italy

AVR: 1696 pts. Em distacco asettico: 39 (2.3%)



Mitral valve periprosthetic leakage: anatomical observations
in 135 patients from a multicentre study

Giuseppe De Cicco®”, Claudio Russo®, Antonella Moreo®, Cesare Beghi®,
Carlo Fucci?, Piersilvio Gerometta®, Roberto Lorusso?

A Cardigc Surgery Unit, Civic Hospital, Brescia, Italy
B Department of Cardiovascular Surgery, De Gasperis Centre, Nigwardo Ca’ Granda Hospital, Milan, ltaly
= Department of Cardiac Surgery, University of Parma, Parma, italy
9 Department of Cardiac Surgery, Humanitas Gavazzeni Clinic, Bergamo, Italy

Fig. 1. Partition of mitral annulus adopting pat representing the
virtual relationship between native mitral a Sand implanted prosthesis.
AML: anterior mitral leaflet; PML: posterior Thitral leaflet.
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Valvola mitrale \
+ Anatomia
Fibrosa meno rappresentata nel settore
posteriore dell’'annulus, aumentata fragilita
+ Dinamica
Aumentato stress meccanico regione
anulare posteriore-mediale e antero-
laterale
+ Tecnica chirurgica

Regione anulare antero-laterale scomoda
Annulus posteriore punti superficiali
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Effects of Prosthetic Valve Placement on Mitral Annular
Dynamics and the Left Ventricular Base
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Figure 5. Frontal view of the LV base in a patient after mitral valve
replacement with a mechanical valve prosthesis, observed from left

Figure 4. Systolic change of the LV base in a normal subject in atrium. Images of the LVOT orifice and the prosthetic valve at 0 ms
frontal view, observed from the left atrium. The contraction of the and 300 ms delay are shown. The LVOT becomes narrow during
outer contour of the LV base is seen in this view. The MVA contracts systole due to the invasion of the prosthetic valve into the region of

and does not interfere with the region of the LVOT orifice. the LVOT orifice.









Aortic Valve Periprosthetic Leakage: Anatomic

Observations and Surgical Results

Giuseppe De Cicco, MD, Roberto Lorusso, MD, PhD, Andrea Colli, MD,
Francesco Nicolini, MD, Claudio Fragnito, MD, Teresa Grimaldi, MD, Bruno Borrello, MD,
Alessandro Maria Budillon, MD, Tiziano Gherli, MD, and Cesare Beghi, MD

Cardiac Surgery Unit, Civic Hospital, Brescia, Department of Cardiac Surgery, University of Farma, Parma, and Department of
Cardiology, University of Modena and Reggio Emilia, Modena, [taly
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Valvola aortica \

+ Debolezza anatomica intrinseca della regione
del seno NC (diversa origine embriologica)

+ Maggiore rigidita della regione inter-trigonale

+ Regione sottoposta a maggiore stress dinamico
durante il ciclo cardiaco

+ Maggiore tensione sui punti di sutura
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Meccanismo del distacco \

(verifica intra-operatoria)

+ Lacerazione dell'annulus anatomico

+ Allentamento del filo di sutura

+ Infezione

+ Presenza di materiale interposto
appartenuto alla vecchia protesi (in caso
di recidiva di re-intervento)



Il distacco asettico di protesi

La tecnica di sutura condiziona una divers
incidenza di distacco asettico di protesi?

+ Sutura a punti staccati
Punti singoli
Evertenti
Non-evertenti
“Pledgets” di rinforzo

+ Sutura continua (semi-continua)



.iche cardiochirurgiche di sostituzione valvolare

Sutura continua “running suture”

Esecuzione semplice e rapida

Ottimizza rapporto diametro anulus/protesi

Non indicata se anulus fragile (decalcificazione complessa, endocardite)
Peggioramento area di “leak” in caso di distacco



.iche cardiochirurgiche di sostituzione valvolare

Sutura punti staccati ad “U” non evertente c/s pledget
non-everting “mattress suture”

Otttima tenuta se anulus fragile
Posizionamento sopra-anulare della protesi
Pledgets intra-ventricolari



-iche cardiochirurgiche di sostituzione valvolare

Sutura evertente a punti staccati ad “U” c/s pledget
“everting mattress suture”

Utilizzata per protesi intra-anulari
Sutura molto robusta

Possibile riduzione calibro anulare
Non adatta per calibri anulari
piccoli

Ottima tenuta emostatica per

impianto di tubi valvolati



Effect of Valve Suture Technique on Incidence of

Paraprosthetic Regurgitation and 10-Year Survival

Sukumaran K. Nair, FRCS (C Th), Gauraang Bhatnagar, MBBS, Oswaldo Valencia, MD,
and Venkatachalam Chandrasekaran, FRCS (C Th)

Department of Cardiothoracic Surgery, 5t George’s Hospital NHS Trust, London, United Kingdom ® 2010 by The Society of Thoracic Surgeons
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Paraprosthetic Regurgitation and 10-Year Survival
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Leak peri-protesico
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Indici di emolisi \

+ Anemia

Incremento LDH

Riduzione aptoglobina
Incremento bilirubina Indiretta
Emoglobinuria/emosideruria
Incremento reticolociti

L S B



Forces created by flowing blood

Fluid flow within a tube creates two types of forces: shear stress, which is a force
tangential to the vessel wall, and pressure, which creates a circumferential stretch
perpendicular to the vessel wall.

id velocity

i JIOLHE 111

Shear stress =
* tangential force

Circumferential stretch =
perpendicular force Jones EAV et al. Physiology 2006;21:388-395
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Meccanismi che generano emolisi

Shear Stress

(dynes/cm?)
Frammentazione 1111
Collisione 11
Accelerazione rapida 11
Free jet t

Decelerazione lenta 1
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Different Clinical Outcome of Paravalvular Leakage After Aortic
or Mitral Valve Replacement

In Jeong Cho, MD®, Jeonggeun Moon, MD®, Chi Young Shim, MD, PhD®, Yangsoo Jang, MD, PhD",
Namsik Chung, MD, PhD®, Byung-Chul Chang, MD. PhDP. and Jong-Won Ha, MD, PhD*#
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Figure 2. Changes in hemolytic anemia at the time of diagnosis of PVL and

at follow-up. Hemolytic anemia was spontaneously recovered in 73% of
the patients (n = 3) with PVL after AVR but in only 14.3% of the patients
(n = 2) with PVL after MVR.

(Am J Cardiol 2011:107:280-284)



Different Clinical Outcome of Paravalvular Leakage After Aortic
or Mitral Valve Replacement

In Jeong Cho, MD®, Jeonggeun Moon, MD®, Chi Young Shim, MD, PhD®, Yangsoo Jang, MD, PhD",
Namsik Chung, MD, PhD*®, Byung-Chul Chang, MD. PhDP. and Jong-Won Ha, MD, PhD*#*

1.0+
-rank F < 0.0001

0.8+ =
5
i
E 0.6
c
3
[
.E n"_ hh"l‘:-u
'E in-t
= S
1] l.'I.I- =|.u.|-|E

FEAEREFFE B EEERR R R B
= PVL after AVR
= PUL after MVR
0.0+
1 I | 1 I | |
1] 24 48 T2 9% 120 144
Months of follow-up

Figure 1. Kaplan-Meier curves showing differences in event-free survival

between patients with PVL after AVR and that after MVE.

(Am J Cardiol 2011:107:280-284)
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Terapia chirurgica \

+  Sutura del distacco
+  Sostituzione della protesi

Quando indicato

+ Rigurgito moderato/severo sintomatico
Scompenso

Emolisi con ripetute emotrasfusioni
Leak mitralico F.U. attento anche se
moderato

* > >



Paravalvular leakage after mitral valve replacement: improved long-term
- - - ¥
survival with aggressive surgery?
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*Depanment of Biostatistics ISPM, University Hospital, Ramistrasse 100, CH-8091 Zurich, Switzerand
“Division of Echocardiography, University Hospital, Ramisirasse 100, CH-8091 Zurich, Switzerland

Received 7 September 1999; received in revised form 23 Movember 1999; accepted 29 November 1999
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Fig. 4. Influence of therapeutic strategy on survival.
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Survival free of allcause mortality is shown for (A) the entire patient cohort
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Technical Clinical Repeat Mean Fluoroscopy
First Author (Ref. #) Yoar Type (n) Patients (n) Leaks (n) Success Success Proceduras Time (min)
Hourlhan &t al. (10) 1992 A 3 3 3 (100%) 2 (67T%) 1 (33%) n/a
Pate at al (20} 200005 M (2 10 10 T (T0%) 4 (57%) 4 [40%) G2
A1)
Heln et al. {18) 200005 M {13) 21 26 24 (92%) 14 (67T%) 9 {43%) 31
A(8)
Shapira et al. (21) 2007 M (3] 11 13 11 (85%) 6 (54%) 1 (8%) G0
AQ2)
Soralja et al. (22) 2007 M (14 16 19 17 (B5%) 12 (75%) 0 {0%) 55
Af2)
cortes et al. (19) 2008 M 27 27 17 (63%) 10 (59%) 0 (0%) n/a
Garcia-Borbolla Fernandez et al. (11) 2009 M 8 8 5 (63%) 4 (80%) 0 (0%) n/a
Nietlispach et al. (25) 2010 A1) 5 5 5 [(100%) 5 (100%) 0 (0%) 15
M (4]

& = aortic paravalvular leak; M = mitral paravalvular leak: n/a = not availabbe.












Conclusioni

r >

Incidenza maggiore nella protesi mitralica \
Piu frequente se utilizzata sutura semi-continua

Sintomi predominanti scompenso ed emolisi
Outcome meno favorevole se protesi mitralica
Follow-up attento anche per rigurgiti moderati
Terapia prevalentemente chirurgica

Terapia percutanea in casi selezionati se

chirurgia non idonea



