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Prosthetic valve malfunction a case based approach
to effective treatment
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e first prosthetic ball valve implanted (by Charles Hufnagel) (1952)
 development of circulatory support heart bypass machinery (1953)

e first valve implanted in anatomic position - Starr-Edwards (1960)
e homograft valve in aortic position (Gunning & Duran) (1962)

e stent-mounted porcine valve (Gunning & Duran) (1964)

e tilting disk valve — Bjork-Shiley (1967)

e glutaraldehyde fixation introduced (Carpentier) (1968)

e first valve with pyrolitic carbon implanted (1969)

e first pericardial valve (lonescu) (1971)

> | » cryo-presevation introduced (1975)
e mechanical bileaflet valve — St Jude Medical (1978)

— optimisation of designs, materials and surgical techniques
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http://circ.ahajournals.org/content/119/7/1034/F1.large.jpg
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Perceval suture less valve Edwards Intuity Elite Valve
suture less
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Future of prosthetic valve

* Biocompatibility
* Durability
* thrombogenicity
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PROSTHETIC ECHO REPORT

* Type of prosthetic valve

* Size of prosthetic valve specially bioprosthetic valve
* Date of surgery

* Heart rate and BP

HB of patient

Serial echo/HREAT TEAM
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Intermittent Malfunction of a
Prosthetic Valve
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* |In operating room
» After operation in follow up

* Management is similar to prosthetic valve dysfunction
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* This is a rare case of a non-fully plicated native leaflet having marginal contact with the
occluders causing intermittent obstruction.

* Sub-valvular apparatus preservation with posterior leaflet and chordal attachments preservation

during mitral valve replacement is a well-established surgical technique presented more than 40
years ago and maintains left ventricular function resulting in survival improvement.

* Transoesophageal echocardiography is crucial for imaging of prosthetic valves in mitral
position.

* Dynamic imaging is the key.
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What are possible aetiologies of intermittent
proshetic valve dysfunction?

1. Thrombus

2. Pannus

3. Vegetation

4. Subvalvular tissue protrusion
5. All of the above
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Highlights

*This study aimed to describe the clinical features and etiologic
causes of patients with intermittent mechanical valve dysfunction.

*Intermittent malfunction is a rare but potentially severe
complication of the prosthetic heart valve.

|t requires elaborative examination in symptomatic patients, and
transesophageal echocardiography is crucial for differential
diagnosis.

*The frequency of entrapment and the degree of regurgitation or
stenosis play a fundamental role in making treatment decisions.
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A45 years old man with hx of AVR (SJ#25)and DOE FCII-III
PROSTHETIC AV MG=12 PG mmHG =20 AT =80ms
DVI=0.30 EF=10-15%

ECHO 6 months before: MG=5mmhg PG=9 mmhg
INR=1.5
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Heart center Hospital KHALIL PORACHANGHIZAAA
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Incomplete prosthesis
endothelialization

Leaflet damage

Leaflet deterioration
Stent fracture

Prosthesis malpositioning

Surface Factors

Hemodynamic Factors Hemostatic Factors
Low cardiac output 4 Hyper-coagulable
Prosthesis malpositioning state*
Anatomical prosthesis Significant tissue injury
position Heparin-induced
Prosthetic hemodynamic thrombocytopenia
profile Suboptimal anticoagulationt
Hyperviscosity Platelet reactivity
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PROSTHETIC LOW FLOW LOW
GRADIENT MALFUNCTION(?)
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* A60 YEARS OLDMAN WITH HX OF AVR(SJ#23)

* FOLLOW UP ECHO AFTER 1 YEARS
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TEHRAN HEART CENTER shanai*sami*18AA
SE: 1 1867290
IM: 1 of 1 Study Date: 1403/10/13

Image Time: 10:25:30

Peak-Systolic Time to Peak
Longitudinal Strain [%] Longitudinal Strain [ms]

Anterior Anterior
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Zoom: 0.75
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recently reported occult cardiac ATTR in 16% of patients
post-TAVR. We investigated the coexistence of cardiac ATTR
in patients with severe AS before undergoing TAVR.

30% in low flow low gradient AS

No regression of LVH after 1 years
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Echo for

Cardiac Amyloidosis

. E

s 5 S ool A2
S S S

A form of restrictive ir
finrils in the MmMyocenduT_
Thara are 2 commaon types. Samiler echo features are seen in both types of A

Ty due to

Light chain (AL)

Cardiac amyloid
haart muscle

Doppler Echocardiography cA Clinical Red Flags

Progressive diastolic dysfunction is a festure of Ga
This may only be mildly abnormal in early siages of the disesse.

Pulsad wawve Dopplar of the mitral inflow:

This ranges from a low Ef ratio (<0.8) Suggesting restrictive Nemodynamics.
Abnormal relsxation is lass common in CA but may be presant in earty
stage. Mote L wave is a clus to slevatsd flng pressure.

Tissue Doppler:
Stromgly suggestive:

= Mitral annutar TDI < § cms/sac
= Small A wave in Sinus. ythm

MO Suggestive:
- Saptal or latersl tissue Doppler 8 > 10 cmM/s

Key Points

» Echo may be the first clue to the diagnosis of amyloidosis.

» Cilassic: thickaned myoccandum, diastolic dysfunction,
and abnormal strain {@pical sparing)y

» Atypicsl or subtie findings may be seen in eany Gseass
» Consider strain imaging whanewer amyiosd suspectad

» Echo slons is not disgnostic of GA, mor can it diferentiate Detwaen AL and AT TR,

What is Cardiac Amyloidosis [CA}" > Echo Red Flags

Apicsl 4 chambar view [6fT) and parestemal bong Sxis view (right) dispiaying
the typical features of CA.

P Aaduced mitral TDI welocities
F Aeduced GLS with apical sparnng

P Low flow low gradient A5
F Diastolc dysfunction (=grade 2y

P Heart feilure

F MNephrotic syndrome

P Peripharil of SUtonomis neuropathny
P Vesigng loss

- Bilateral carpal tunmel
» Spinal stenocis
P Pariorbital punpurs

Strain

Iys n CA

Myocandial deformation (“strain”) measured by 2-dimensional speckie tracking
imaging is wery useful in CA. Longitudinal strain is the measure of the longitudined
contractile function of the heart.

When to do strain:

If faasible anytime thars is incrassed LV wall
thickness. aspacialy in:

- Ower BE yaar olds

= Heart failure

= Mo nistory of poorly controlled HTH

Global longitudinal strain (GLS):
Mormal values of GLS vary batwaen
vendors; normal is usually consioensd o
b more negative than -20%6 with an S0 of
= 294 lower limit of normal -169 to -18%,
depanding on vendaor).

Walwes nesring 0% suggest more dysfunction and either
advanced diseass or diseace prograssion.

Strain pattarn:

In cardiac amyloédosis the segmeantsl strain curves represanting the apical
sagments will have a further geflection awsy from the O line than the curves
reprasenting the basal segmeants. When plotted on a bullseys, this will
generate a characteristic *apical sparing” pattern visusily.

Strain ratios:

Longitudinal strain ratios that have baen described, with the diagnostic cutafls
usad in the ariginal publications: proposad ratios inconporating LY GLS for
aeagnosis of CA.

Sam A M. Cuddy, MD; Michael Chetrt, MD; Madeline Jankowskil, BS, ADCS, ACS, FASE:
Miind Desal, MO, MEW: Rodnay H. Falic MO: Rony B. Weiner. MD. FASE; Allan L. Kiein,
MDD, FASE; Denmot Phelan, MO, PhiD, FASE: Martha Grogan, MO. Practical Points for
Echocardiography in Casdiac Anmyloldosis. JASE 2022, 350) A31-A40.

PRWORA-LUSA- 1526

Poster ordering Information avallable at: ASEcho.ong
Content was deweloped by ASE with support from Plizer inc.
& Copyright 2023 The American Soclety of Echocandiography
Dresign and ustation by medmovie oom

ACCOSE MeSOWrces
‘on Amyloidosis and
Tull Jowrnal article:
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Clinical Features

Extra-cardiac
* Agez65
» Black race
Family history
+ Dysautonomia
« Sensorimotor polyneuropathy
= Lumbar spinal stenosis
Trigger finger
Bilateral carpal tunnel syndrome

« Atraumatic biceps tendon rupture
» Skin bruising

» Perlorbital purpura

= Vitreous opacity, pupillary changes
* Macroglossia

= Proteinuria / Frothy urine

Cardiac
« Hypotension
» Natural cure of hypertension
« Symptoms of heart failure:
shortness of breath, edema,
dizziness, syncope

Imaging Techniques and Features

= Pseudoinfarct pattern Granular sparkling of myocardium « Diffuse subendocardial or
» Low Voltage-Mass ratio Pericardial effusion transmural LGE
« Atrioventricular Low-flow low-gradient phenotype « Elevated native T1 values
conduction Mitral annular S' < 6 cm/s « Extracellular volume
abnormalities Reduced longitudinal strain with expansion
apical sparing « Abnormal gadolinium kinetics
Atrial electromechanical
dissociation
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* A 63 years old man with hx of MVR(SJ#27)
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* Prosthetic valve malfunction is emergent condition such

as acute M, dissection , acute PTE
e Step 1:diagnosis
e Step2: pannus or thrombus

 Steps3:fibrinolytic or surgery(heart team thinking)



Qpsfrucrion or Mechanical Prostneric Heair vaives

Imaging modalitfies

The Dilemmas

Lytics or
Pannus or Surgery

Thrombus?

TTE
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diagnosis

* Echocardiography (TTE & 3DTEE )
* Cinefluoroscopy

* CT challenging cases

N 2

et g g ttans 8wl 50
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Physiopathology of obstruction of
prosthetic heart valves

Thrombus Formation

* Pannus Ingrowth

A Combination of Both
Infective Endocarditis
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distinction between thrombus and pannus

Thrombosis:

* history of inadequate anticoagulation

* acute onset of valve dysfunction

° Large, mobile, less echodense mass in echocardiography
Pannus:

* Small, fixed, highly echogenic mass

®* Common in aortic position

® Gradual unset of symptoms

* Serial echo (previous echo)

35
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THROMBUS
(coronary)

PANNUS —

Myocardium

valve

CALCIFICATION

lodinated
contrast

CT number 0
(Hounsfield Units)

90

140

250 500

The etiology of valve dysfunction can be discerned by using attenuation values to help
differentiate thrombus from pannus. A cutoff point of =145 HU more likely represents
pannus, with values below this more likely representing thrombus.
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CEMTRAL ILLUSTRATION ' son of the Stody Demge snd Ouicsmes

Thrombolysis or Surgery in |
Patients With Obstructive TE
Mechanical Valve Thrombosis

The Multicenber HAT TUSHA Stoedy

M Ctckan, ML Saboirrrem Gumckrz, MG Abreel Corsr, ML Moo Kok, M, Momsis Do Gorscy, 8IS
By Uyppar, ML t—l:r-.n :I_m-n.‘ﬂhl_ ML, Eawsl Tayars, MIL°

Swrmrmh Kalkan, T - Mefrmet A S e g u, B, S Wemm, I, Dy man, WL
Al WAL Sk A u,m;—t:—,m'u_mm

DA et D FYThin ore of
replacement. (e o e Lek of rancomred corsrolied el the oprrmal sresoment ol FYT remuars conmrnaryes il
CTTh s sasrgwery.

CHISECTIVES. Thin ensdy s iz

oF TT srad magery oo #ha -l T

A sl ol FT pamerrm. O (G % 3, reeciian T
mthe . TT wom a0 hemars andior uhrsloer
7 b ankusecn of lowe-doess eass plysmancoen s [-PA) CS gl meardy n o repesied smskorn. T prmary
Surgary 1 sracpmm o the ety s 3-monch Moy Iolioeeng 1T o aegers

8 & B

I AR TR sem TT i 01 12 5K} patieniy s srgery o 7% (475750 o The secrss.
s o TT w004 K iy 1] 125 MO gl Ths
M—rmm——u————pm

- JR—
r‘j S ard #w -maeh ot [ [HIL0PS] sl 2 24l rempncriveskyl.

Cumubative Mar el ty (%)
]

w

DO L LSS, | oo ard of 7-PA.
LI e high sasrcves rases. s shesid w15 vashie wich PT.
48 A Coll Casdiol HIZ2, 73977305 © 3007 by the Crlinge of L:

o 30 &0 20
Tima (Days)
Kaphan-Maser anafiysss Indicatos the 3-month cumutative
mortality corves in the surgery and TT groups

P o a i B Ll S | T g o B b Fmgided, Frpeont sl 0ol §osmimsbey, amesled, T sz S o Lime
ey, Py s Hemallhs e, e, Ty M Al Ky Tonmmon s L s S Thimm md

Qs M. o 3 3 A (ol Candiol. DO, THONAATI S8,

i, Tty .

[P— - f T by
™ -.:._-_-n_._.n_-__.;...rn_,_.-_.-_.-q-.—_.-.in_..._u_..q.
ey e T M ol il

e o B T i gy et W i B Sy e Wil o S £ . R 2 i, W1 D) vk Vi & v il —

The of sach ety amtyex sutbooed by Cadtiho o 3l" which
sraleyy Sor PVT bave been svaluated by several  evalsated 77 stadies wah |, 00) patientx tneased by TT
et =d eVIewE. and 2 stadies with 152 palientx operated for PIIVT,

Karthikeypas ot 2" evabaated G40 spsmodes and 7 PVT
sudies 3nd repocied the mostaley i of xargery

the mortality e m the TT 3ad augery groups were
6% and 1NN, repectively. The presest stady bas 3

and TV 15.5% and o, they
recommended urpeal aupcsl sslervention o be

peelerzed (o TT in expersmaced conters.”’ Dexdes, ts 3

Bugh rae among ssnpcally
tovated potsenis compured wilk the publihed b
ture. Moswever, the curmml iteratare may not reflect

E8 n, = 7, .

M B R WL G e L LR




B ey grilent
Tth CRITICAL CARDIOVASCULAR CARE
o0 wld 35 30 Gl 0,555 aana g0

Annual Tehran Heart <)}/ (AN m 82
Center Congress %ﬁ s a5

HEAT TEAM THINKING

* RATE OF SUCCESS OF FIBRINOLYTIC
* RATE OF MAJOR BLEEDING

* RISK OF REDO SURGERY




Favor Surgery Favor Fibrinolytic

Readily available surgical expertise No surgical expertise available

Low surgical risk High surgical risk

Contraindication to fibrinolysis No contraindication to fibrinolysis

Recurrent valve thrombosis First-time episode of valve
thrombosis

NYHA class IV NYHA class |-l

Large clot (>0.8 cm?2) Small clot (£0.8 cm?2)

Left atrial thrombus No left atrial thrombus

Concomitant CAD in need of revascularization No or mild CAD
Other valve disease No other valve disease

Possible pannus Thrombus visualized
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CENTRAL ILLUSTRATION: Algorithm for the Evaluation and Management
of Mechanical Valve Thrombosis

Suspected Mechanical Valve Thrombosis

'

Yes ‘Failure T bolysi

Vaive Success Success

I ONGIecs
‘Monitor AC

Soria Jiménez CE, et al. J Am Coll Cardiol. 2023;81(21):2115-2127.

O e e E-» i—
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* 2014- 2020-2024 AHA

2017- 2021 ESC

FIBRINOLYTIC PREFER TO SURGERY

HEART TEAM decision making

FCII-IV — CARDIOGENIC SHOCK (SURGERY)
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Patient With Prosthetic
Heart Valve
v T v
Suspected Suspected
Tt penieotic mechanical valve bioprosthetic valve
thrombasis thrombosis
3D TEE or 4D CT
imaging
L L J ¥ (2a)
Aortic mechanical Mitral mechanical Bioprosthetic i
valve with INR in vahie with INR in AVH or MVR an
range range antiplatelet Rx Initial Rx with VIA
l l (2a)
Increase INR Imcrease INR Left-sided
goal to 3.0 or goal to &.0 or mecharnical
add aspirin add aspirin obstruction
{75-100 mg) (75-100 mg)
(2a) (2a}

Figure 13. Management of embolic events and valve thrombosis.
Colors correspond to Table 2. 30 indicates 3-dimensional; 40, 4-dimensional; AVR, aortic valve replacement; CT, computed tomography; INR, international nos-
malized ratio; MVR, mitral valve replacement; Rx, medication; TEE, transesophageal echocardiography; TTE, transthoracic echocardiography; and Wi, witamin E
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* A 25 years old woman MVR(bio, perimount magna#27) 3

month with hx of dyspnea fc||-| ||
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Determinants of BV failure

Endocarditis
Thrombosis

Structural Valve
Degeneration

Multimodality approach

Biological |
Valve
Failure
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PREMATURE OR EARLY BIO FAILURE

* ENDOCARDITIS
* THROMBOSIS
* PATIENT PROSTESIS MISMATCH(EARLY DEGENERATION)

* FLAIL BIO DUE TO IATROGENIC TRUMA or STRUCTURAL
PROBLEM
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HEART TEAM ;

R/O ENDOCARDITIS
VALVE IN VALVE
REDO SURGERY
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A 64 years old woman AVR (hancockll#27) 8 years ago
WITH HX OF DYSPNEA FC || |-|V and significant increased

gradient
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SVD Definition

SV D Sta ge O * No significant change from immediate post implantation*

* Morphological leaflet abnormality without significant
hemodynamic changest

* Moderate stenosist

' Moderate regurgitation®

SVD Stage 2RS * Moderate stenosis and moderate regurgitation

SVD Sta ge 3 * Severe stenosis and/or severe regurgitation

52
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Valve in valve

Redo surgery

R/o bioprosthetic valve thrombosis(early degeneration) and IE

Multimodality imaging (CT)
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Patient With
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Suspected valve
stenosis
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Suspected vaive
regugitation

'

>
=
=)
)
=
=
m
o
=
m
(7]

Asymptomatic with
severe regurgitation
and low surgical risk

IDTEEor4DCT
\J I
ntractable
Symptomatic hemolysis or HF
severe stenosis
\i
High or prohibitive
surgical risk ves}
\ \J
) A Bioprosthetic (o)
Mechanical valve valve®
J Paravalvular Bioprosthetic
' regurgitation valve
High or prohibitive regurgitation
surgical risk
4 A A .
Perc e Tranacathetet
repairat CVC ViV at CVC
(22) (2a)

o
- (a

Figure 14. Management of prosthetic valve stenosis and regurgitation.
Colors correspond to Table 2. 3D indicates 3-dimensional; 4D, 4-dimensional; CT, computed tomography; CVC, Comprehensive Valve Center; HF, heart failure;
TEE, trarsesophageal echocardiography; TTE, transthoracic echocardiography/echocardiogram; and ViV, valve-in-valve.

*See Figure 13 if valve thrombasis s suspected.
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* A72 years old woman with hx of redo MVR and DOE FCllI-

IV and high Euroscore, multiple comorbidities




Annual Tehran Heart / ‘
Center Congress ,2(
7th CRITICAL CARDIOVASCULAR CARE
01280 b 35 30 Al 0,55 (s0end 3190

THC-AHS
X7-2t

20Hz
10cm

0
51%
C50
P Off
Gen

TISO.7 M1 0.4

CF
48%
B384tz
WF 5921z
44NHz

6
PAR

PATT. 37.0C
TEET. 38.5C

THC-AHS
X7:2t 3D Beats 1

5Hz
8.3cm

3D Zoom
13D
%44 /34 |
C30/30
Gen )

XRES ON i -

A
-

y

)
-

OB 2

css g ogm gzt S8l e

S e ey

2023002005 16:07:19 TIS0.0 M0

WA




Annual Tehran Heart

LI
Center Congress N
7th CRITICAL CARDIOVASCULAR CARE
289 wld 35 30 GlIw 0,55 (uand j190

THC-AHS
X7-2 3D Beats 1

6Hz
7.8¢m 1 3w

3D Zoom

20/3D
% 47134
C 50/30
Gen
XRES ON

PATT: 37.0C
TEET: 39.0C

\

TIS0.0 MI0.1

THC-AHS
X7-% 3D Beats 1

?Slczm 0 95w

3D Zoom

20/3D
%52133
C50/30
Gen
XRESON

PATT: 37.0C
TEET: 388C

TIS0.0 MI0.1



THC-AHS TIB0.0O MI 0.1
X7-2t 3D Beats 1

SHz

7.3cm o0 10

3D Zoom

2D /3D
% 48 [ 34
C 50/30
Gen
XRES ON

4

PAT T: 37.0C
TEE T: 39.3C

g

60 bpm



B ey grilent
Tth CRITICAL CARDIOVASCULAR CARE
o0 wld 35 30 Gl 0,555 aana g0

Annual Tehran Heart <)}/ ()M m 82
Center Congress %ﬁ s a5

PARAVALVULAR LEAKAGE

* R/O ENDOCARDITIS
* SYMTOM PRESENTATION: CHF / HEMOLYSIS
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* R/O ENDOCARDIRIS(NEW PVL)
* HEART TEAM: PVL DEVICE CLOSURE
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Patient With -
Prosthetic Valve =
1)
=
o=
m
v
\J v %
w
Suspected valve Suspected valve
stenosis regurgitation
3D TEE or 4D CT.
| Intractable Asymptomatic with
Symptomatic hemolysis or HF severe regurgitation
severe stenosis and low surgical risk
\
High or prohibitive
surgical risk - ves}
A v
— p—r— (o)
Mechanical valve valve®
J Paravalvular Bioprosthetic
r regurgitation valve
High or prohibitive regurgitation
surgical risk
i _ A v v

Figure 14. Management of prosthetic valve stenosis and regurgitation.

Colors correspond to Table 2. 3D indicates 3-dimensional; 4D, 4-dimensional; CT, computed tomography; CVC, Comprehensive Valve Center; HF, heart failure;
TEE, trarsesophageal echocardiography; TTE, transthoracic echocardiography/echocardiogram; and ViV, valve-in-valve.

*See Figure 13 if valve thrombasis s suspected.
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A 55 vyears old man MVR+AVR bio with hx of

thrombocytopenia and weakness and fever
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* A78 years old man with hx of redo AVR 5 years ago
* Brain tumor, COPD ,CRF, high EUROSCORE +STS score
e Surgery refused
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Heart team
Fibrinolytic contraindication
Surgery refused

What do you do?
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* No option

e Cardiogenic shock bridge to surgery

Mechanical thrombectomy(bail out)

* thromboaspiration
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Case Report

Case report: Percutaneous Intervention for a Mechanical Prosthetic Valve
Thrombosis as a Bailout procedure

Veena Manjappa ™ , Hema Raveesh ®, K.S. Sadanand °, C.N. Manjunath *
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Fig. 1. Panel A-showing aortic and mitral prosthetic valves; Bileaflet Aortic valve is seen stuck in systole. Panel B- 6 mm Emboshield distal embolic protection device
placed in bilateral internal carotid arteries. Panel C- 0.025"Terumo crossing the valve. Panel D- Dottering with 6 x 18 mm Tyshak Balloon. Panel E-opened position
of leaflets in systole. Panel F- Gradients reduced on transthoracic echocardiogram.
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release of a stuck mechanical mitral valve leaflet by serial
balloon dilatations from 1-mm to 5-mm coronary balloons.
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A woman with a 29-mm Carbomedics mitral mechanical prosthesis (Corcym) presented in cardiogenic shock. Three-dimensional transesophageal echocardiogram
revealed a restricted leaflet (A, B) (arrows indicate leaflet), turbulent flows (C), elevated pressure gradient (PG) (D), and maximum transvalvular velocity of 2.7 m/s.
Given her prohibitive surgical risk and supratherapeutic international normalized ratio, transcatheter leaflet release was attempted. Using fluoroscopy, the valve was
crossed with a 0.014-inch guidewire via transseptal approach (E, F) (arrows indicate catheter crossing valve). Progressively Larger noncompliant coronary balloons
were Inflated (G) (arrow indicates inflated balloon), which released the leaflet (H) (arrow indicates mobile leaflet), decreased the mitral PG (1), and mabilized the
restricted leaflet (J). Mitral PG (K, L) improved before discharge. MV « mitral valve.
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Thromboaspiration of a left-sided
bioprosthetic valve thrombosis by
a mini-access: the Lausanne
novel procedure

Ziyad Gunga'™, Vladimir Rubimbura®, Denise Oberson’,
Pierre Monney’, Xavier Bechtold’, Zied Ltaief’, Valentina Rancati’,
Eric Eeckhout® and Matthias Kirsch'

YWCardiac Surgery Department, Lausanne University Hospital (CHUWY), Lausanne, Switzerland
Cardiclogy Department, Lausanne University Hospital iICHUWY), Lausanne, Switzerland, *Cardicvascular
Perfusionist, Lausanne University Hospital {CHUW), Lausanne, Switzerland, *Anesthesiology Departrment
Lausanne University Hospital [CHUW), Lausanne, Switzerland

Left-sided bioprosthesis valve thrombosis (LSBVT) is a challenging complication
necessitating invasive interventions. In this study, we introduce a novel, minimally
invasive approach. We used a cerebral embolic protection system and an
Occlutech cannula connected to an extracorporeal circuit, providing safer
thrombus aspiration compared to the Angio\ac system. This technique offers
a promising alternative for high-risk patients with LSBWT.

HEYWORDS

valve thrombosis, bloprosthesis, cardiac surgery, c<omplications, thrombus,
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Approach Contact/Aspiration Detach

% Occlutech® aspiration cannula tip
# Thrombus




Annual Tehran Heart /"
Center Congress j
7th CRITICAL CARDIOVASCLULAR CARE
01280 b 35 30 Al 0,55 (s0end 5190

During TEER, interventional
echocardiographers received a
median personal dose equivalent of
10.5 uSv (IQR, 3.1-20.5 uSv).

This radiation dose was

11.7-fold higher than the median
dose received by interventional
cardiologists (0.9 uSv; IQR, 0.1-12.2
uSv; P <.001

AMA Network Open. 2022.5(7) 02220597 dot 10100Viamanetw
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