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Présentation de cas

* Femme, 65 ans, dir HCD, no/vo X 14j
* ATCDs:

— HTA

— DLP

— Migraine
e Allergie :S



Présentation de cas

RX :

— Altace 10 mg

— Crestor 10 mg

— Celebrex

HDV - X3

Dx : coliques biliaires

CCK élective par laparoscopie



Présentation de cas

e SV:130/74, RC :67, RR: 16, sat : 98%
e Capacité physique : >4 mets

e ECG:
— Inversion onde T en I, Ill, AVF, V3-6
— Sous-décalage ST 1mm dans Il,11I,AVF, V3-6
— Onde T aplatie en V1-V2



Présentation de cas

* Consultation cardiologie

— ETT: N
— Conclusion :risque faible malgré ECG anormal




Présentation de cas

* EnSOP
— Monitoring usuel
— Pré-02
— Induction standard
— Maintien standard

e 20 minutes plus tard :
— AN\TA : 213/141 ANRC:140
— Sus-décalage |, aVL



Présentation de cas

Metoprolol 1 mg

RC:100

Perte de TA

Bolus phényléphrine

Canule artérielle installée : TA : 80/50
ECG 12 branches



ECG




Présentation de cas

Appel cardio pour STEMI suspecté
ASA/héparine IV

Perfusion phényléphrine débutée
HypoTA demeure importante

ETO fait au chevet




Echo Transthoracique




Question

 TA:80/40 malgré phényléphrine, RC : 95, SAT : 99%,
pressions de ventilation N

e CAT suite aux trouvailles a I’écho :
— A) Ajouter dopamine

— B) Ajouter dobutamine ou milrinone pour pallier a
I"insuffisance cardiaque

— C) Challenge volémique : Bolus de 1L LR
— D) Challenge volémique 250 mL LR + A\ phényléphrine
— E) BB + challenge volémique 1L LR



Présentation de cas

Chirurgie terminée rapidement
Hémodynamie : coronaires normales
Tropos : +

Dx probable: Takotsubo



Plan de |la présentation

Takotsubo

— Epidémiologie

— Présentation clinique
— Complications

— Prise en charge

CAT d’un sus-décalage en SOP
Choc cardiogénique
Obstruction de la chambre de chasse



Takotsubo

* Typique :
— WV contractilié apex + ventricule moyen
— Hyperkinésie compensatrice de la base

Fig. 2. Typical left ventriculographic finding during the acute phase. A Diastole; B Systole — apical ballooning of the ventricle, showing
akinesis of the apical and midventricular segments and hyperkinesis in basal segments

Review
Tako-tsubo cardiomyopathy: Clinical presentation and underlying mechanism
Satoshi Kurisu (MD, PhD)*, Yasuki Kihara (MD, PhD, FJCC)



Takotsubo

e Atypique : apex épargné
* Inversé

* Hypokinésie globale
1/3 : Atteinte du VD

Review

Tako-tsubo cardiomyopathy: Clinical presentation and underlying mechanism
Satoshi Kurisu (MD, PhD)*, Yasuki Kihara (MD, PhD, FJCC)

Journal of cardiology 2012



Takotsubo

+ 80-100%: Q
e 58a76ans
* Le +souvent:
— Stress intense
— Contexte chirurgical : 3% a 10%

Review
Tako-tsubo cardiomyopathy: Clinical presentation and underlying mechanism

Satoshi Kurisu (MD, PhD)*, Yasuki Kihara (MD, PhD, FJCC)
Journal of cardiology 2012



Takotsubo

* Pathophysiologie Qbien comprise
 Hypotheses :

— 1) Exces de cathécolamines

— 2) Spasme coronaire (27% )

— 3) Dysfonction microvasculaire

Review
Tako-tsubo cardiomyopathy: Clinical presentation and underlying mechanism

Satoshi Kurisu (MD, PhD)*, Yasuki Kihara (MD, PhD, FJCC)
Journal of cardiology 2012



Présentation clinique Takotsubo

DRS

Dyspnée
Syncope
Choc

* Anomalie ECG

Review

Tako-tsubo cardiomyopathy: Clinical presentation and underlying mechanism
Satoshi Kurisu (MD, PhD)*, Yasuki Kihara (MD, PhD, FJCC)

Journal of cardiology 2012
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Tako-tsubo cardiomyopathy Acute myocardial infarction

Fig. 3. Left ventriculogram and electrocardiogram in tako-tsubo cardiomyopathy (left panel) and anterior acute myocardial infarction (right panel).
Adapted from Ref. [14], with permission.

Review Tako-tsubo cardiomyopathy: Clinical presentation and underlying mechanism
Satoshi Kurisu (MD, PhD)*, Yasuki Kihara (MD, PhD, FJCC)



Trouvailles

e Sus-décalage :34a56 %

* Tropos: A\ légere (0.01a5.2 ng/ml)
e FEVG:20a49%%

* Angio N

Review Tako-tsubo cardiomyopathy: Clinical presentation and underlying mechanism
Satoshi Kurisu (MD, PhD)*, Yasuki Kihara (MD, PhD, FJCC)



Criteres diagnostiques

Tab. 1 Mayo Clinic diagnostic criteria for Tako-Tsubo cardiomyopathy (apical ballooning

syndrome)

1. Transient hypokinesis, akinesis, or dyskinesis of the left ventricular mid segments with or
without apical involvement; the regional wall motion abnormalities extend beyond a single
epicardial vascular distribution; a stressful trigger is often, but not always, present”

Absence of obstructive coronary disease or angiographic evidence of acute plaque rupture™

New electrocardiographic abnormalities (either ST-segment elevation and/or T-wave
inversion) or modest elevation in cardiac troponin

4.  Absence of: Pheochromocytoma, myocarditis

“There are rare exceptions to these criteria such as those patients in whom the regional wall motion abnormality
is limited to a single coronary territory.

“ltis possible that a patient with obstructive coronary atherosclerosis may also develop Tako-Tsubo cardiomyo-

pathy. However, this is very rare in our experience as well as in the published literature, perhaps because such
cases are misdiagnosed as an acute coronary syndrome.

Proposed Mayo Clinic criteria for the diagnosis of Tako-Tsubo cardiomyopathy and long-term prognosis
M. Madhavan - A. Prasad

Division of Cardiovascular Diseases, Mayo Clinic, Rochester



Complications

IC et OAP :15.8%
Choc cardiogénique : 10.33 %
Arrythmies

Thrombus 5.3%

IC sévere =» agents inotropiques (23.6%) BIA
(11.2% )

Obstruction chambre de chasse : 16%-25%

Régurgitation mitrale : 25%
Mortalité : 0-8%

Apical ballooning syndrome or takotsubo cardiomyopathy: a systematic review
Monica Giannil,2, Francesco Dentalil, Anna Maria Grandil, Glen Sumner2, Rajesh Hiralal2, and Eva Lonn2*



Traitements

e Sus-décalage :
— Coro d’urgence
— Thérapie de support
— Résolution du stress physique ou émotionnel

Review Tako-tsubo cardiomyopathy: Clinical presentation and underlying mechanism
Satoshi Kurisu (MD, PhD)*, Yasuki Kihara (MD, PhD, FICC)



Takotsubo
hypoTA/choc

Traitements aidligseniale
|

=

LVOTO O LVOTO

Olnotropes inotropes
1t pré-charge
{rpost-charge
BB si FEVG N BIA

Vasopresseurs




Pronostique

* Mortalité : 0-8%

e Récupération : 1-4 semaines
31% récidives DRS

10% récidives takostubo

Apical ballooning syndrome or takotsubo cardiomyopathy: a systematic review
Monica Giannil,2, Francesco Dentalil, Anna Maria Grandil, Glen Sumner2, Rajesh Hiralal2, and Eva Lonn2*



Sus-décalage

DDX:
— Infarctus 2" rupture plaque
— Thrombose stent

— Dissection coronaire chez jeunes et en péripartum

— Vasospasme

— Takostubo 2%, 6% chez jeunes femmes

— Myocardite
— Dissection aortique
— 2" cocaine

— Cardiac syndrome X
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Sus-décalage en SOP

Interrompre chx/ terminer et fermer
rapidement

Aviser cardiologie en urgence
Oxygénation

ASA/héparine avec évaluation risques/
bénéfices

Maintien optimal hémodynamique

WV travail cardiaque

Tx arhythmie



Ischémie

Pré-charge N W tension murale et
LVEDP

Post-charge Maintien : HTA mieux que
hypoTA

Contractilité WV ( si fonction VG N )

Fréquence lent

Ryhtme sinusal

MVO2 monitoring

Barash 7e édition p. 1078



Hypotension réfractaire en SOP

* DDX
— Choc cardiogénique
— Choc hypovolémique/hémorragique
— Choc distributif :
* Anaphylaxique
* Choc septique
* Choc neurogénique
— Choc obstructif : tamponnade, embolie pulmonaire
— ARA/IECA



DDX

e Situation clinique
e Sx associés : CO2, rash, T°
e ETO sidisponible!!!




Choc cardiogénique contexte sus-
décalage

Maintien oxygénation, Eviter hypoxémie, Tx I’acidose
Correction des désordres métaboliques

Canule artérielle

Swan-ganz

Challenge volémique 250 ml a la fois

ontoyannis DA, Nanas et al. mechanical ventilation in conjunction with BIA improves outcome of patients in profound cardiogenic shock



Choc cardiogénique contexte de sus-
décalage

ASA, héparine IV

Plavix : attendre apres angio
Vasopresseurs

Ajustement RX si IR ou IH



Choc cardiogénique contexte sus-
décalage

Glib llla Wmortalité a 30 jours
BB et BCC a éviter

Attention aux anti-arythmiques
BIA



Vasopresseurs

e Chez pt avec RVS A\ 2" cathécolamines
— Peut empécher "'amélioration du DC
A\le travail cardiaque

A\ la PCWP -t

§ % nore inephrine bit
; pUSF"] Gmyel




Choc cardiogénique

e NEW ENGLAN D
JOURNAL o MEDICINE

ESTABLISHED IN 1812 MARCH 4, 2010 VOL. 362 NO.9

Comparison of Dopamine and Norepinephrine
in the Treatment of Shock

Daniel De Backer, M.D., Ph.D., Patrick Biston, M.D., Jacques Devriendt, M.D., Christian Madl, M.D.,
Didier Chochrad, M.D., Cesar Aldecoa, M.D., Alexandre Brasseur, M.D., Pierre Defrance, M.D.,
Philippe Gottignies, M.D., and Jean-Louis Vincent, M.D., Ph.D., for the SOAP Il Investigators*
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P=0.07 by log-rank test
X 801
E Norepinephrine
S 60
2
o Dopamine !
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=
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2
s 20+
0 T T T T T T 1
0 4 8 12 16 20 24 28
Days since Randomization
No. at Risk
Norepinephrine 821 617 553 504 467 432 412 394
Dopamine 858 611 546 494 452 426 407 386

Figure 2. Kaplan—Meier Curves for 28-Day Survival in the Intention-to-Treat
Population.




Table 3. Secondary Outcomes and Adverse Events.*

o

Variable

Support-free days through day 28

Vasopressors not needed

Trial drug

Open-label vasopressors
Mechanical ventilation not needed
Renal support not needed

Intensive care not needed

Length of stay — no. of days

Intensive care unit
Median
Interquartile range

Hospital
Median

Interquartile range

Cause of death in hospital — no./total no. (%)

Refractory shock
Withdrawal or withholding of therapy

Brain death or severe postanoxic lesions

Adverse events

Arrhythmias — no. (%)
Atrial fibrillation
Ventricular tachycardia
Ventricular fibrillation
Myocardial infarction — no. (%)
New infectious episode
No. of episodes
Median
Interquartile range
Patients with at least one episode — no. (%)
Skin ischemia — no. (%)
Mildf
Severef
Arterial occlusion — no. (%)§
Arms or fingers
Legs

Bowel

P P N P rl ;IIC
(N=858) (N=821)
11.0:12.1 125£12.1
12.6£12.5 142:12.3
85+11.2 95:114
12.8:12.4 14.0£12.3
8.1+10.3 854103
5 5
1-11 2-12
11 12
2-28 3-28
196/426 (46) 155381 (41)
193/426 (45) 190/381 (50)
37/426 (9) 36/381 (9)

0-1
674 (78.6)
56 (6.5)
46 (5.4)
10(12)
23(27)
(0.6)
(0.3)
(L.

5
7
1(13)

1

102 (12.4)
90 (1L.0)
8(L0)

4(0.5)
25 (3.0)

1
0-1
619 (75.4)
34 (4.1)
28 (34
6 (0.7
20 (24
1001
13 (16

)
)
)
)
)
6(0.7)

P Value

0.01
0.007
0.13
0.07
0.43

0.12

0.22

<0.001

0.29

0.69

0.35
0.09

0.12




Hazard Ratio (95% ClI)

Type of shock
Hypovolemic =
Cardiogenic —a—
Septic —u—
All patients —B—
| |

0.5 1.0 1.5

- -
- L

Norepinephrine  Dopamine
Better Better

Figure 3. Forest Plot for Predefined Subgroup Analysis
According to Type of Shock.

A total of 1044 patients were in septic shock (542 in
the dopamine group and 502 in the norepinephrine
group), 280 were in cardiogenic shock (135 in the do-
pamine group and 145 in the norepinephrine group),
and 263 were in hypovolemic shock (138 in the dopa-
mine group and 125 in the norepinephrine group). The
P value for interaction was 0.87.




Vasopresseurs

* Levophed
* + petite dose nécessaire
* Le-d’agents possible



Inotropes

* Milrinone et dobutamine :
— Inotrope + vasodilatateur
— QW I'hypoTA
* Milrinone Qétudiée
* Dobutamine : inotrope de choix p =

20mL ¢

‘DOBUTamine
njection, USP

250 mg renn
N , s'-‘x':l':: U5t

9



Obstruction de la chambre de chasse

Feuillet septal mitral

Obstruction de la
chambre de chasse du
ventricule gauche



Facteurs predisposants SAM

2 M. Ibrahim et al. / European Journal of Cardio-Thoracic Surgery

Figure 1: Factors predisposing to SAM. LV: left ventricle; MV: mitral valve.

Modern management of systolic anterior motion of the mitral valve

Michael Ibrahim, Christopher Rao, Hutan Ashrafian, Umar Chaudhry, Ara Darzi and Thanos Athanasiou*



Causes médicales SAM

- DB

M

Takostubo

AG

Dobutamine stress echo

Inotropes
Post RVM, RVA



SAM

{tHyperkinésie hypoTA

basale {radrénergisme

0 - 1rStress mural
Contractilité endocardique

Apex
a {tischémie

Dynamic Left Ventricular Outflow Tract Obstruction in Acute Myocardial Infarction With Shock

Cause, Effect, and Coincidence
Anand Chockalingam, MD; Lokesh Tejwani, MD; Kul Aggarwal, MD;

Kevin C. Dellsperger, MD, PhD



Obstruction chambre de chasse

Pré-charge plein

Post-charge AN + Tx hypoTA

Contractilité Préfere dépression, BB

Fréquence N, BB pour W gradient + A\ pression
télédiastolique VG

Rythme RS

MVO2 Q probleme

CBP Volume + vasopresseurs

Barash 7e édition p. 1081



Takotsubo ot
Traitements cardigrg](é:\ique

=

LVOTO O LvoTO
N
Slnotropes Inotropes +/-
' pré-charge Vasopresseurs
1t post-charge BIA
BB si FEVG N




Retour sur le cas

Réplétion volémique titrée avec ETO

A Phényléphrine

Résolution obstruction chambre de chasse
Stabilité hémodynamique

Coro N

Récupération FEVG 10j + tard



e Questions ???
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Petit précis d’anesthésie cardiaque



Question 1

* Pte en choc cardiogénique le plus probable suivant un
sus-décalage. Escalade des doses de phényléprine, TA :
80/40, RC : 95, SAT 99%

* CAT:

— Débuter norépinéprine

— Bolus de 1 litre de LR pour augmenter la TA

— Norépinéprine + 1Litre de LR

— Dopamine pour pallier a I'insuffisance cardiaque

— vasopressine pour augmenter TA

— Débuter dobutamine pour pallier a I'insuffisance cardiaque
— Débuter milrinone pour pallier a I'insuffisance cardiaque



Takostubo

* Rx pour IC
— |[ECA, BB, diurétique
— Durée de traitement © connue
— Récurrence possible : BB +/- alpha-bloquant

* ACO



STEMI en SOP

* Bref,
— Détecter IM rapidement
— Traiter de facon adéquate

— Transférer pt a I'unité coro/ coronaro rapidement



Situation particuliere

e Traitements STEMI 2"9 cocaine
* Si patient intoxiqué:
— Benzos

— © BB =»possibilité d’exacerber la
vasoconstriction



DDx hypotension sous anesthésie

* PA=DCXRVS
* PA=FCXVE X RVS



Diminution DC

 Diminution contractilité
— Ischémie cardiaque
— Choc cardiogénique
— Agents anesthésiques : volatils, propofol
— arythmies



Diminution DC

« W pré-charge
— Hypovolémie
— Hémorragie
— Vomissements/diarrhées
— Jelne
— Bralé
— Pneumothorax
— Compression aorto-cave

* AN\ post-charge

— embolies



Diminution RVS

Agents anesthésiques
Libération histamine
Anaphylaxie

Réaction tranfusionnelle
Sepsis

Choc neurogénique



CLINICAL PRACTICE GUIDELINE

Cardiogenic Shock Due to Myocardial Infarction:
Diagnosis, Monitoring and Treatment

A German-Austrian S3 Guideline

Karl Werdan, Martin Rui3, Michael Buerke, Georg Delle-Karth, Alexander Geppert,
Friedrich A. Schondube



Hemodynamic shock therapy

n—> Hemodynamic monitoring CO/CI, MAP, CPI E
A

MAP >65 and <75 mm Hg

1
No

3

MAP MAP
>75 mm Hg <65 mm Hg

v v

No

Reduce
norepinsphine leoxa
nitrates,
sodium
nitroprusside*? SVR SVR . . .
>800 t0 1000 <800 to 1000 What is new in comparison to the
nxs nxs u = .
St it established guidelines?

SVR= ® Pressure monitoring is not enough for hemodynamic
im0 to 1000, treatment after revascularisation! Additional cardiac
befparticulzrly s output monitoring is mandatory.

of renewed volume
A Reduce L . . . .
d;:g‘;'s’z'}‘:’;};ﬁi;d norepinephrine, ® Dobutamine is the inotropic agent of choice; norepi-
(monitoring by P nephrine is the vasopressor of choice; levosimendan
echocardiography) nitroprusside can be used in addition in patients with catecholamine-
A refractory shock.
C1>2.5L x min-1 x m-2 . . ) . .
X minthEm ® Even in resuscitated patients, earliest possible PCI
|_I_| should be considered on a case by case basis.
No Yes
-aorti unterpulsati
@ |ntra-aortic balloon counterpulsation (IABP) has been

i No change down-graded.
simendan to

in:iﬁor . S @ |f ventilation is needed, it should be invasive and
lung-protective.

Target parameters of medical therapy:
MAP 65 to 75 mm Hg with SVR 800 to 1000 dyn x s x cm™ or
MAP 65 to 75 mm Hg with Cl >2.5 L x min' x m2 or

MAP 65 to 75 mm Hg with S O, >65% or

CP >0.6 W (CPI >0.4 W/m?)*
with in all cases minimal use of catecholamines, heart rate <110/min,
and improvement in the clinical

signs of cardiogenic shock




BIA

The IABP rapidy
shuttles helium gas in
and out of the balloon,
which is located in the
descending aorta. The
balloon is inflated at
the orset of cardiac
diastole and deflated at
the onset of systole.




BIA

o W signes d’ischémie : angine, AST, arythmies
* A flow coronaires

« W post-charge

« W demande 02

« ADC

* AN diurese

o W pré-charge

» W congestion pulmonaire

Counterpulsation Applied An Introduction to Intra-Aortic Balloon Pumping. Arrow nternational. Table 2
p23. Errors




BIA

* Revue cochrane (11/2011)

— Available evidence suggests that IABP may
have a beneficial effect on the
haemodynamics, however there is no
convincing randomised data to support the
use of IABP in infarct related cardiogenic

shock.



- Intra-aortic balloon counterpulsation in acute myocardial
~ infarction complicated by cardiogenic shock (IABP-SHOCK I1):
final 12 month results of a randomised, open-label trial

Holger Thiele, Uwe Zeymer, Franz-Josef Neumann, Miroslaw Ferenc, Hans-Georg Olbrich, Jorg Hausleiter, Antoinette de Waha, Gert Richardt,
Marcus Hennersdorf, Klaus Empen, Georg Fuernau, Steffen Desch, Ingo Eitel, Rainer Hambrecht, Bernward Lauer, Michael Béhm, Henning Ebelt,
Steffen Schneider, Karl Werdan®, Gerhard Schuler*, on behalf of the Intraaortic Balloon Pump in cardiogenic shock Il (IABP-SHOCK Il) trial investigatorst



SHOCK-II

60 — IABP 12 month mortality
—— Control :
N
50 — —
40
g
2
5 ¥
S
=
p=0-94; log-rank test
10 Relative risk 1-02, 95% Cl 0-88-1-19 !
0 T T T T T T T T T T T - T 1
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420
. Days after randomisation
‘atrisk
|IABP 301 181 171 165 161 159 154 152 149 147 146 144 136 45 21
Zontrol 299 174 166 165 159 154 154 152 147 147 146 144 140 55 29

“ime-to-event curves for all-cause mortality up to 12 months

s represent Kaplan-Meier estimates. Two patients in the IABP group died at days 388 and 419 postrandomisation, which is represented in the Kaplan-Mei
BP=intra-aortic balloon pump.



SHOCK-II

nerGLI Ve o P oveiee s

n IABP Control (95% Cl) interaction
Female 186 57 (57-6%) 48 (55-2%) » 1.06 (0-76-1-47) 072
Male 409 98 (49-0%) 104 (49-8%) — 1.00 (0-81-1-20) 7
Age <50 years 70 9 (25:0%) 16 (47-1%) S — 0-71 (0-49-1-02)
Age 50-75 years 332 75 (48-4%) 79 (44-6%) — 1.07 (0-88-1-31)
Age >75 years 193 71 (65-7%) 57 (67-1%) = 0-96 (0-64-1-43)
Diabetes 195 57 (54-3%) 53 (59-0%) — m— 0-90(065-124)\ 4
No diabetes 396 95 (50-0%) 99 (48-1%) S P 1.04 (0-86-1-26)
History of hypertension 410 122 (57-6%) 102 (51-5%) i 114 (0-92-1-41) 002
No history of hypertension 180 29 (354%) 50 (51-0%) ——— 0-76 (0-59-0-98)
STEMI/LBBB 414 102 (50-5%) 106 (50-0%) 101(083-123) | 94
NSTEMI 181 53(54-6%) 46 (54-8%) ::: 100 (0-72-1:37) '
Anterior STEMI 216 53 (47-0%) 52 (50-5%) — 0-93(0-72-1-21) 036
Non-anterior STEMI 198 49 (55-1%) 54 (49-5%) » 112 (0-84-1-51)
Previous infarction 131 44 (62-0%) 31(51.7%) O 1-27 (0-86-1-89) 020
No previous infarction 463 111( 9-0%) 121 (513%) —u— 0-95 (0-79-1-14)
Hypothermia 223 55 (53-0%) 67 (56-3%) S| E— 093(070-124) -
No hypothermia 372 100 (51-3%) 85 (48-0%) —— 110 (0-87-1-31)
Blood pressure <80 mm Hg 168 47 (58-0%) 48 (55-2%) O 1.07 (0-76-1-51) 073
Blood pressure 280 mm Hg 427 108 (49-5%) 104 (49-8%) _T_ 1-00 (0-82-1-20)
T T I T T 1
0 0-5 1 15 2 2-5
<+— —>
Favours IABP Favours control

Figure 3: Subgroup analyses for all patients with 12 month follow-up
Relative risk and 95% Cls for predefined subgroups and the post-hoc subgroups hypothermia versus no hypothermia and baseline systolic blood pressure less than
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e SHOCK-II
— Plusieurs biais

— Plusieurs cross- over

« Recommandations actuelles :
— Si complications mécaniques : pas de BIA (2B )
— Si HD se détériore malgré vasopresseurs et inoropes (2C)
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Outline of LVOTO Precipitating Factors
and Interventions

LVOTO Precipitating
Factors Suggested Interventions

Basal B-Blockers;
hypercontractility nondihydropyridine
calcium blockers

Apical dysfunction Urgent revascularization

® Percutaneous coronary
intervention

® Thrombolysis

Hypotension Intravenous fluids;
phenylephrine

Mitral valve SAM Avoid/discontinue
® |notropes

® [ntra-aortic balloon
pump

o Nitrates

® Diuretics

Dynamic Left Ventricular Outflow Tract Obstruction in Acute Myocardial Infarction With Shock
Cause, Effect, and Coincidence

Anand Chockalingam, MD; Lokesh Tejwani, MD; Kul Aggarwal, MD;

Kevin C. Dellsperger, MD, PhD
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Figure 2. Pathogenesis of LVOTO. ACS indicates acute coronary syndrome; CO,
cardiac output.
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