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Low Cardiac Output Syndrome (LCOS) is a critical
complication following cardiac valve replacement
surgeries.

This presentation explores the challenges of LCOS,
focusing on its occurrence after mitral and aortic valve
replacements.

We’'ll review the definition, risk factors, pathophysiology,
diagnostic parameters, and management strategies for
this complex post-operative condition.




Complaints were
accompanied by
palpitations

Case lllustration

Was previously
diagnosed with Severe
MR and consumes
Spironolaktone,
Digoksin, Furosemide,
Candesartan 4 mg,

dan Warfarin 2 mg

A 30-year-old female presented
with a history of intermittent
shortness of breath for the last 1

week.
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HIS’[OFy of prior SoB (+)’ DOE ( )’ O: Compos mentis, underweight (BMI 17.3 kg/m2)
PND (+), Orthopneu (+) BP: 104/59 mmHg; HR: 115 bpm, irregular

RR: 18 tpm; Sp0O2: 98% (room air); Temp: 36.5°C

Anemic (-), icteric (-)
Vesicular breathing, rales (-), wheezing (-)
S1 /S2 regular, no audible murmur
Warm acral




ECG Findings
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Supraventricular rhythm, HR avg 110 bpm, irregularly irregular, normoaxsis,
fibrillatory P wave, QRS duration 0.06 sec, T inverted I, Ill, aVF, LVH

Conclusion: Atrial Fibrillation Rapid Ventricular Response with Ischemic Inferior Wall




LAB FINDINGS

Resulit Reference Value Reference Value
Complete Blood Count Blood Chemistry

WBC 7500 4.,000-10,000/ul RBG 118 140 mg/dl

HGB 11.7 12-16 gr/di Ureum 39 10-50 mg/dl

PLT 324,000 150,000-400,000/ul Kreatinin 0.99 <1.3 mg/dl

NEU 70.2 92-75% SGOT 40 <38 U/L
LYMPH 18.1 20-40% SGPT 13 <41 U/L

PT 141 10-14 sec Kalium 4.5 3.5-5.1 mmol/I

APTT 28.6 22-30 sec Chloride 103 97-111 mmol/l

INR 1.34 -




Chest X-Ray

Cardiomegaly with left

ventricular hypertrophy




TRANSTHORACAL
ECHOCARDIOGRAPHY PRE-OP
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TRANSESOPHAGEAL
ECHOCARDIOGRAPHY INTRA-OP
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TRANSTHORACAL
ECHOCARDIOGRAPHY POST-OP

Aortic cross-clamp (AOX) fime: 140 minutes
Cardiopulmonary bypass (CPB) time: 166 minutes




TRANSTHORACAL ECHOCARDIOGRAPHY POST-OP PERIODIC EVALUATION

EF 20% (TEICH)
| TAPSE 1.0 cm

12 Hours Post-Op

3 Hours Post-Op

1 Hour Post-Op

Prosthetic Valve Evaluation: Echo hemodynamic
Mitral: » BP:72/53 mmHg (60)
* Adequate valve opening, no paravalvular leakage, washing jet mitral (+) « HR:60 bpm

* DVI Mitral Pros. Valve 1.3 *« LVOT diam 2.0 cm

*» EOA Mitral Pros. Valve 2.31 cm?2 « LVOTVTI19.8cm
Aorta: « LVSV57.0ml

» Adequate valve opening, no paravalvular leakage, washing jet aortae (+) « LV CO3.18 |/min

» DVI Aortic Pros. Valve 0.53 « CVP 15 mmHg

* EOA Aortic Pros. Valve 1.67 cm2 « SVR 1132 dynes/sec/cm5




Understanding Low Cardiac
Output Syndrome

Definition Clinical Presentation
LCOS is characterized by the Symptoms include persistent
heart's inability to pump hypotension, oliguria, cold
sufficient blood to meet the extremities, and prolonged
body's metabolic needs, capillary refill time.

resulting in tissue

hypoperfusion.

Inddence Impact

LCOS occurs in 5-15% of mitral LCOS leads to increased
valve replacements and up to morbidity, prolonged

20% of aortic valve mechanical ventilation, and
replacements. higher mortality rates.




Predictors and Risk Factors of Postoperative LCOS

Preoperative factors Age > 65 years' '’

LVEF < 50% '’
On-pump CABG' '1
DM and CKD'™"”
Malnutrition™"
Intraoperative factors CPB duration'”
Emergency surgery '’

RiSk FOCtOI'S fOf Incomplete revascularization'’
H Laboratory predictors Hemoglobin ™'
Low Cordloc ou‘tpUt TLC < 2,000 cells per microliter

NT-proBNP*
Syndrome ML

hFABP®

Abbreviations: BNP, brain natriuretic peptide; CABG, coronary artery bypass
grafting; CKD, chronic kidney disease; CPB, coronary artery bypass; DM,
diabetes mellitus; hFABP, heart fatty acid binding protein; LVEF, left
ventricular ejection fraction; NT-proBNP, N-terminal of the prohormone brain
natriuretic peptide; TLC, total lymphocyte count.




Pathophysiology of Low Cardiac Output Syndrome

WNyocardial Stunning

1 Temporary contractility dysfunction due to ischemia/reperfusion injury

Diastolic Dysfunction

Impaired ventricular filling and compliance

Altered Loading Conditions

L]

Changes in preload and afterload affecting cardiac performance

Right Ventricular Dysfunction

Increased pulmonary vascular resistance and RV dilatation

These factors contribute to reduced cardiac output, leading to tissue hypoperfusion and potential organ dysfunction if not addressed promptly.
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1 Pressure { Contractility

overload « LV injury/

¢ Arterial infarction

hypertension * Left-sided
cardiomyopathy

T Volume
overload

* Mitral

Pathophysiology of s

Low Cardiac Output ==
Syndrome

T E/E ratio

Severe :
Decreasing in myocardial
lﬂﬂfh?ﬂﬂdlﬂ | compliance and relaxation
+ Arial rilaion R
* Myocardial hyperirophy

* Atrial flutter

Lomivoroioy, W, Eremon S0 Koy, BLY . Formnekdy; E W, #a3raekoy, AL, 2017, Lowscastian-oaipul eynderome afer camian Ewrgey, J Camioihamc Vasr Aneein 31, 2991-305:



Diagnostic Parameters for LCOS
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Clinical Signs echocardiography Hemoduynamic Parameters
» Hypotension (BP <90/60 mmHg) » Reduced EF (< 30%) « Cardiac output <4 L/min
+ Oliguria (< 0.5 mL/kg/hour) » Decreased TAPSE (<1.5¢cm) » Cardiacindex<2.2 L/min/m?

« Cold extremities » Wall motion abnormalities « Elevated CVP (> 12 mmHg)




Management of Low Cardiac Output
Syndrome

|

Optimize Volume Status

I 1 Assess and correct fluid balance to ensure adequate preload.

Inotropic Support

2 Administer agents like dobutamine or milrinone to improve cardiac contractility.
Vasopressor Therapy

= Use norepinephrine or vasopressin to maintain adequate perfusion pressure.

MNechanical Support

4 Consider IABP or ECMO for refractory cases.

M, P Hassan,.A., CRIEBNDaE Jdr, ¥R 2005 Minimaly Invasive milral vaie sumsry, 3 sysismatk r2dew and mels-analyele. Tumpssn Joumzl of Cartia-Thoraoio Surpany =4, 343352
Lomisaratoy, W W, Efremay, S M., Koy, MUY . Fominskly, E W, 5=y, AN 2077, Lew-cardac-ouipal syndrome afer cariiss surgery. J Cadiohorss Vasc Anesth 31, 29%-508




Pharmacological Interventions in

LCOS

Drug Class

Inotropes

Vasopressors

Vasodilators

Lusitropes

Examples

Dobutamine,

Milrinone

Norepinephrine,

Vasopressin

Nitroprusside,

Nitroglycerin

Levosimendan

Mechanism

Increase cardiac

contractility

Maintain blood

pressure

Reduce afterload

Improve
myocardial

relaxation

Considerations

May increase
myocardial

oxygen demand

Monitor for
peripheral

vasoconstriction

Use cautiously in

hypotension

Limited
availability in

some regions

Mg, P, H3sean, A, Critwood Jr, WA 2008, Minimally Invasive mitrs! veive surgery, 3 SysiSmato raglew and mets-analyele. Suropean Joumal of Cardio-Thorscic Surgary 24, 943-352
Lomisaratoy, W W, Efremay, B M., Koy, MUY .. Fominskly, E W, ¥srssoy, AN 2077, Low-mardac-outpul syndrome afer cariiaz surgery. J Oadiohorss Vasc Anesth 31, 295508




Mechanical Circulatory Support
in LCOS

Intra-Aortic Balloon Extracorporeal

Pump (IABP) (Ulembrane

Enhances coronary perfusion and O%UQEHOUOH (ECMO)
reduces left ventricular afterload. Provides both cardiac and
Suitable for short-term supportin respiratory support. Used in
less severe cases of LCOS. severe, refractory LCOS cases

where conventional therapies

have failed.

Ventricular Assist Devices (VADS)

Offer longer-term support for ventricular dysfunction. Can be used as a

bridge to recovery, transplant, or destination therapy.

W&l 2, Hassan, A Chthwood Jr, WA 2000, MEnimaly, Invashys mitral vaive sUrgary, 3-5ysiemas reviss a0 meds-aralysie: Surcpaan Jourral of SSriio-ThoEcke Zsrgerny 34, §43-852
Lomivoroion, V. V. Siemow. S Kirow. MUY Fominsily, £\, Farsekay, AW 207, Losw-csriisc-oulpot syndrame Sfter csrdlac stirgeny. J Carmiothoras WaES Anesin 31, .2681-306:




MAP <60, Cl <2

P

Acid-base management, electrolytes, ventilation optimization

— T

PAOP <12, PAOP >18,
GEDVI <680 PAOP 12-18 GEDVI =850
/’ GEDVI 680-850 "\
Nitroglycerin, diurstics,
: : dd/| inot ]
e b o st acpressor

Management Algorithm

i
in LCOS

l\_

MAP <60, Cl >2

|

Vasopressors (norepinephring,
vasopressing, methylena blue

/
N\

MAP >80, Cl >2

T

-1ABP (less severe forms of
LCOS), MAP =40
VADs
~vaETMO

T

MAP >60, Cl <2

!

Increase inotropes
{dobutaming, levosimandan,
epinephring, dopamine,
milrincine)

Escalation of inotropic support

Critical organ perfusion (increase in lactate, decrease in pH)

Modl, P Hassan, A Chitwood Jr, WS 2808, Minsmaily mvIeive mitral valve surgery: 3 syslamailc
Lomivorciay. W, V, Er=ros, M. Kiroy, MY, Fominskly, £ W, Karaskaw, AM, 2007 L
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Jouimmat of Candlo-Tharacis Sungery 34, 943-952
£ 31, 2561308




Monitoring and Follow-up in
LCOS

Continuous Hemodynamic MJlonitoring

Regular assessment of blood pressure, cardiac output, and mixed venous oxygen

saturation.

Serial Echocardiography

Evaluate ventricular function, valvular performance, and response to therapy.

Laboratory lests

Monitor lactate levels, organ function markers, and electrolyte balance.

Long-term Followu-up

Regular outpatient visits to assess cardiac function and optimize medical

therapy.
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