i 'Mechanical Complications
| after AMI
Echo Evaluation

Torino, Italy
- October 21, 2011 “

II 3 _"-‘t" R, A=
i Ly ——- _
— % Jae K. Oh, MD :
_' --_1-;7.'.
I ‘-D

CP1204347




Cardiogenic Shock After AMI

Causes—l

LV failure
85%

Others I RV infarct &
0

Hochman et al: Circ, 1995 for Shock Tri. ﬂ
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VSD or MR



Ruptures after AMI
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gpeSUbepicardial Aneurysm  Ventricular Septal Rupture ‘




Hemopericardium
Free Wall Rupture

BP: 165~98mmHg
MI:1.4
5'.!
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Most common in the lateral wall

-..Usually first infarct in elderly woman ‘



Subepicardial Aneurysm
o7 yo Man with Anterolateral Ml 6 months ag




Ventricular Septal Ruptur,
62 year old man with anteri
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Post Infarction Ventricular Septal Defect
Can We Do Better?

International CT Surgery 18; 2000

Conclusions - Preoperative cardiogenic shock and
early postinfarction septal rupture carry a grave
prognosis (47/117; 37% death in 30 days).
Achieving haemodynamic stability prior to surgery
may be beneficial but prolonged attempts to improve
patients' cardiovascular state are hazardous.




The use of Impella Recover in the treatment of post-infarction ventricular
septal defect: A new case report

Francesco Patané™*, Rosario Grassi °, Maria Chiara Zucchetti €, Fabrizio Ceresa ®,
Angelo Davide Amata *, Edoardo Zingarelli %, Fabrizio Sansone ©, Filippo Marte ©, Salvatore Patané ©
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958 year old man with inferior
g Blood pressure 116/80 mmH
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58 year old man with inferior Ml and VS
Closure with 30 mm Amplatzer Devise
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Soon after Devise Closure of VS
Devise migration to RVOT/ P
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84 yo ma.
' | One week hx of SOB

. @ Treated initially for
- e pneumonia I
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84 yo man with dyspnea and hypotension
No murmur

e

e
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1= Flall Mltral Valve 2- Ruptured PM
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TEE In 84 year old man with dysp
Partial PM Rupture and Severe M
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M 84 year. old man with dyspnea
Partial PM Rupture and Severe M
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84 'yo man with PM ruptur,
Unilateral Pulmonary Ede
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Valvular Heart Disease

Prevalence, Characteristics, and Outcomes of Patients
Presenting With Cardiogenic Unilateral Pulmonary Edema

David Atbas, MD:; Nicolas Mansencal. MD. PhD): Bertran Auvert. MD. Phi:
Antoine Vieillard-Baron, MD. PhD: Aurélic Delos, MBP: Pascal Lacombe, MD: Roland N'Goena, MD:
Froncoas Jardin, MD; Olivier Duboore,, MDD

2% of cardiac pulmonary edema and
T associated with MR in 100% ]



Clinical Outcome After Surgical Correction
of Mitral Regurgitation Due
to Papillary Muscle Rupture

Antonio Russo, MD; Rakesh M. Suri, MD; Francesco Grigioni, MD;
Véronique L. Roger, MD, MPH; Jae K. Oh, MD; Douglas W. Mahoney,
MD; Hartzell V. Schaff, MD; Maurice Enriquez-Sarano, MD

Circulation 118: 1528 October 2008

Conclusions — Surgery for post-MI PMR involves a notable
operative mortality, but there are recent trends for lower
operative risk, particularly with associated coronary artery
bypass graft. Long term after surgery, outcome is restored
to that of similar Ml without PMR. These encouraging
observations emphasize the importance of prompt diagnosis
and aggressive therapeutic approach for patients incurring
PMR after M.




Late Survival in Operative Survivors of Surgelr\-
(o] Post-MI PMR vs Patients with Ml Without P J
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Acute Myocardial Infarction
New Murmur ,

Ii Ventricular septal defect (VSD)-I

I *Both anterior and inferior wall llll
Low output syndrome
‘ﬁurgical emergency (68% mortality)

|
° Papillary muscle rupture (PMRm

.-Mostly inferior or lateral wall
‘Pulmonary edema
* Surgical emergency (25% mortality)

°* Acute LVOT dynamic obstruction

I.-Previously hypertensive wom

gpwocne - *Medical treatment



Shock and murmur after A
LV outflow track obstructi

Due to hyperdynamic basal segments in
hypertensive elderly woman with anterior Mi -
or apical ballooning

T Rx: Fluid, Beta-blocker, a - agonist I



Cardiogenic shock with new murmur I
Acute LVOT obstruction '

Fluid

-~ -, Beta-blocker

E:" ” ;{}* Less inotrope |

Alpha agonist
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Always think about RV Inf in

patients with Inferior M
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80-Year-Old Inferior Mi
Hypoxemia |

Right to left shunt via PFO



Ischemic Mitral Regurgitation
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Influence of Mitral
Regurgitation on Survival
in the Surgical
JTreatment foraisChemic

Heart Failure Trial
| yumeesesss B

Marek A Deja
on behalf of the STICH Inv£tigators

0" | ate Breaking Clinical Trial ESC 2011



All-Cause Mortality Estimates f
195 Patients with Moderate/Sever

1.00 Treatment Hazard Ratio 95% CI
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What's New in AMI Complications? !

Fchocardlography Is the main modallFI
for a rapid and reliable Dx.

Inmdence and survival are lower and
better with new innovative Rx.

° Impella and device closure to stabilize
the patients with unstable
hemodynamics due to VSD or PMR

t Acute LVOT obstruction

* CABG and MVR are beneficial in

patlents with ischemic functional MR ?
W LLLLLLLLL




o7 year old male with STE
Thrombolysis and Stent
I Hypotensive and tachycardic

L g ‘_1,

A~ A AL

W MAYQO CLINIC




57 year old man with STEMI
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Closure Device for VSR I-
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All-Cause Mortality Estimates f
534 MED Patients by MR Severi

1.00 A
0.90
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0.70 1

Mortality Rate
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0.60 -

0.50 -

0.40 -

MR Grade Hazard Ratio 95% CI
Mild MR : None or Trace MR 160 118, 2.18
Moderate or Severe MR : None or Trace MR 197 137, 2.83

Moderate or Severe MR (N=104)
e Mild MR (N=227)
— None or Trace MR (N=203)

1

T

0.5

I i 1

1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 DD 6.0

Years Following Randomization

ESC LBCT 2011



All-Cause Mortality Estimat r I
493 Patients with Mild M
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Acute Mi

Systole and Diastole
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Characteristics of_l
LV Apical Ballooning

Postm:enopausa women I

cute emotional or physiologic stress
SETEVAST elevatioﬂ

° Troponin peaks early
|

J;?verall prognosis good
* Recurrence uncommon '
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Proposed Pathophysiologic
Mechanisms

ﬁnultivessel epicardial coronary

spasm o
* Microvascular coronary spasm or
dysfunction :

* Catecholamine-mediated
myocardial stunning |



Complications of I\'
Electrical and Pump Failur§] I
Electrical failu

' Post-MlI arrhythnlias a

onlethal (common) | /x }p H
» Lethal (resuscitated) \

!-Lethal (sudden death)

ump fallurq -

i
« Acute heart failure 2 -
« Cardiogenic shock RV LV

(>40% loss of LV)

 Chronic heart fallu,e
(ischemic CM)

1 Sho IS view
W MAYO CLINIC -_
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| Complications of Mi
Cardiogenic Shock ,

Cardiogenic
shock

F

Massive acute Mi [ Acute and Old Mis ‘

W MAYO



|Ji)vn:—lmic: LY Outflow Tract Obstruw
B |AD infarction sparing the basal septu

‘ °* Hyperdynamic compensatory basal function 1
causes systolic anterior motion of the mitral
valve and outflow tract obstruction

L -
° Aggravated by hypovolemia, afterload

reduction and inotropes
|
* Treat with fluid, afterload, and avoiding

positive inotropes (use negative inotropes
with caution)




Complications of MI_I

Euntura of LV Free Wal| —
FrequencL&
I-_1% of all MR: 7% of all Ml deaths

Location !
I- Lateral wall > anterior wall or inferior wall

Risk factorq

* >60 years ol

 F:M =4:1

. Hypertensi'o-n

* No LV hypertro‘ohy

* First Ml (no scars) — oot tantarine vidiE
@MAYOCLINIC_I Heart (anterlor VleW)

|
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Complications of Mi
Rupture of LV Free Wall

Hemopericardium (shol<is view)



1 \/ Eraa \Aall Piintiira I
rMost have no clinical warni d I
result in precipitous death
. _II
° If PEA, have a high index of suspicion

I s —
* 30-40% may have subacute free wall

rupture presaged by repetitive emesis,
agitation, positional/pleuritic chest
pain, hypotension, bradyarrhythmias,
syncope, ECG changes_l



Echo Findings of LV Free Wall Rupture I
. -

ﬁan be difficult to see-|

° Imaging may be during “combat”
conditions

_ | _
* Often at site of focal infarct along
lateral wall

_
°* Mobile coagulum/hematoma within
focal effusion ¢




Complications of
Rupture of Ventricular Sept

e OlMple rupture (Ion‘is view) ‘




Complications of
- Riinture of Ventricular Sept
Frequency
-i<1% of acute Mis (< free wall)

Location
‘ Mid-ve‘tricular & apical (LAD territory)
|

Simple rupture: Through-and-througiae
Basal (dominant coronary distribution)
« Complex rupture: Serpiginous path I

Consequences
. Acute left-to-rijht shunt (acquired VSD)
Operative repair of VSD (high mortality) I

W MAYQO CLINIC



Role of TEE in Acute MI I

°-i !chnically iInadequate TTE -
B Especially helpful in-I

Some VSDs

*Papillary muscle rupture |

. : oy
‘R—>L shunting across atrial

septum

_
Fubepicardial aneurysm |




SENMN-E S MHZI-T 38HZ BN
PROC Z2-8-C
18 AU BB 18:-87:-35

MAYD CLIWIC 8TH

ID:

IEF
336

i‘\.j LY

W MAYO CLINIC




L]

SEMMN-E S RHZI-T 1SHZ BCH 'ﬁ_' 55.CA-E
PROC Z-8-C-A~-D ‘wid
18 AUE BB l@:-@87:-52
HAYOD CLIMNIC STH 'EE‘;

ID: 3356

W MAYQO CLINIC




Complications of

Rupture of Papilla
> =

"JT .

- S —

e Flail leaflet (Ionl<is view)




Complications of
_Rupture of Papillarv Musc

Frequency
e <1% of !cute Mis (< LV free wall)

LocCation -

. Mitral, podt-med  85% | |[: A
-Vlitral, ant-lat ' 15% = @g
qTricuspid, ant <1% I
Consequence

* Depends on extent of ruptured muscle
-Acute regurgitation, of variable severity
perative repair (low mortality) I
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68-yr-old female, acute MI, hypotension
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Incomplete =

rupture
| -
I° TEE >TTE

. -
* Often triangular
appearance,
expands with

systole

O
* Considered

unstable |




80-yr-old male, admitted for Rx of AF, Hx CHF
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BP:118/64mmHg

JPEG
71 bpm




PHILIPS 04/06/2005 08:04:50 TISO.7 MI 1.4
35-1/Adult

FR 50Hz M3
15em

2D i
51% W’ s
C50 o

P Low -_ .
HGen

EP:118/64nmHg

JPEG ‘
h 60 bpm

LV false aneurysm diagnosed 8 yr previously, ‘
i o




Complications of Mi
LV False Aeu sm

Long-axis vie
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Complications of MI

\T CEalcan A A .m.o.ﬂ
DefinitiorF'L -

|

. Contained rupture (by epicardium or by
adherent parietal pericardium)

« No myocardium in wall of aneurysm
drance
« Saccular shape with narrow neck
e Thin walled with mural thrombus I
Consequences
;Izupture, within 1 month -I— common
upture, after 1 year —I— ulncommon

A
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70-yr-old male, hypotension, DM, histoplasmosis
MI 7 mo ago, prior AVR, CABG
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18 Feb 04
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18 Feb 04
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RXx conservatively, pt died 11 days later
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Complications of
‘ Ventricular Remodeling

Old infarct (sholds view)



Complications of
Ventricular Remodelin

e Old infarct (sho‘is view)



LV Apical Aneurysm !




Complications of Mi
LV True Aneurysijg

ﬂ‘.’w'

petncs 3 | |
WMAYOCLINIC Apical (Iong-+is Vie'_




Complications of M

LV True Aneurys
T [

» Localized dilatation in chamber, beyond normal
contour, containing myocardium

Appearance _
 Saccular, wide neck »yy

Conseguences
* Arrhythmias (VT)
* Thrombus (emboli)
« Chronic CHF (large)

> No rupture (>1 mo) Heart (anterior view)
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Complications of MI_I
LV True Aneurys

A { . “- 13 3 X
% _
Ee K ' N >
¥ , { A "

.. Mural thrombus (Ion.<is view)



Left Ventricular Thrombus I

|: Static flow In region of akinesis
or dyskinesis plus endocardial

inflammation

* Usually apex
EV, posterior aneurysms

°* Embolic potential variable_l



87 -NAK-33 |

88:-36:-49%aH
s3194 29HZ
DEPTH= 1468
HaY0- -n-1
PHR = 8OdE
_ 454dB 4/B/D
CAIH= 94B

HR= 3%9gen

MHITEZBELACKE L~/R IRYERT APEX IHVERT
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Echo and LV Thrombus I

I: False-positive: Fabeculae, chordae,
artifact, papillary musc
- False-r.egative:Endocardium,
near-focus artifact I

° At least 2 planes_l

* Specify if mobile or protruding




93-yr-old woman with CHF
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LV

piups [ o205
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PHILIPS
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Complications of I\‘_
Right Ventricular Infarctio I

I:‘.-‘.'_.:qy -

. Acute MI (short-axis viev.



Complications of I\H‘_
Chronic Mltral Regurgltatlo !
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Balanece nf Farcace nn the Mitral VValvl I
|

ap|II
musc

Tetherln osing force

e\ 4
2} A &

Sl o Sujl et al. ircuiation,




Balance of Forces on the Mitral Valve I

S~ Papillary muscle
AN .
v \» displacement

() Mo cumic Otsuji et al: Circulation, 1997



Acute Myocardial Infarctio
LV Ejection Fraction and Mortal

60 -

50 -

2-year 40 -

mortality 3¢ -
rate (%) 20 -
10 -

0 -

0-20 21-30 31-40 41-50 51-60 61-70 >70
LV ejection fraction (%)

MRRR e Mgller et al: Am Heart J, 2006



Acute Myocardial Infarctio
Wall Motion Score Index and Mortali

60 -
50 -

2-year 40 -
mortality 30 -

20 -
10 -
0 -

rate (%)

@ MAYQO CLINIC

1-1.2 1.2-14 1.4-1.6 1.6-1.8 1.8-2.0 2.0-2.2 2.2-24 >24
Wall motion score index

Mgiller et al: Am Heart J, 2006



Mitral Regurgitation Post-Ml II

100

No MR (n=586) I

Cardio’

vascular

survival

(%) 70 -
L

MR (n=141) I

P=0.002 I
60 -

50 T T 1 T T 1 1
0 200 400 600 800 1,000 1,200 1,400
Days

pH=ec™e Lamas et al: Circulation, 1997 (SAVE substudy)
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58 year old man with inferior
Blood pressure 116/80 mmH
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and VSD *

Closure with 30 mm Amplatzer

PHILIRS

FR 52Hz
1Bcm

!
PATT: 37.0¢
TEET 400C

Devise I

06/10/2011 10:38:04AM TISO.1 MI 05
X7-2t/Mayo 3DTEE

e

* PES
93 bpm

PHILIPS

FR 12Hz
18em

QATTJ?‘DC

TEE T: 40 0C

08/10/2011 10:38:07AM TIS0O.5 MI 0.6
X7-2t/Mayo 3DTEE

Ma M

PHILIPS
FR 52Hz
17cm

D

70% T
cso

P Off

Gen

PAT T: 37.0C

TEE T: 38.8C

08/10/2011 11:01:20AM TIS0.1 MI 0.6

X7-2Mayo 3DTEE
"a

" e bpm

W MAYO CLINIC

PHILIPS

FR 14Hz
1Tem

37,
; 38.
s

88

08/10/2011 11:02:00AM TIS0.8 MID.6
X7-2t/Mayo 3DTEE






