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Adverse Cardiac Remodeling

Stages B, C, D Stages B, C, D

Stage A

Dilated

cardiomyopathy

Hypertensive

or diabetic heart 

disease

LV cavity, Myocytes

Systolic LV dysfunction

 Ejection Fraction

 LV cavity,  Myocyte size

Diastolic dysfunction

Preserved Ejection Fraction

 STROKE 

VOLUME 

LV cavity, Myocytes

Systolic LV dysfunction

 Ejection Fraction

Systolic HF
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Systolic CCF

• Preload / EF

– Dilated / Myopathic LV

• Renal blood flow 

– RAS activation

– BV / TBW / Na+

• Pathophysiology 

– Progressive  METs

– Creps = Shunt

Perioperative

Systolic CCF

• History: METs

• Examination: Creps

• ECG: Qs, Arrhythmias

• BNP: >87.5 pg/ml-1

• 6 minute walk: 200-400m: More tests

– NOT Treadmill

• Dobutamine Stress Echo: ?Responsive
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Adverse effects 

of Inotropes

• Adverse events in 48%

– Independently associated with mortality

– Worse with  Dose / Duration

• Dobutamine

– Periop use

– Mortality 2.3x Dialysis 2.7x

– Patients equally sick

• Recommendations:

– Minimise Dose 48 hours max

Effective Therapy for SHF

• Cardiac Resychronisation

– Triple chamber pacing

• IABP

– Improves perfusion

• LVAD

– Extra- vs. Intra-corporeal

– Anticoagulated

• Transplant

– Recipient & Donor criteria

– No Transplant = End-stage OSF
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Diastolic HF

Case report

• 74 year old man

– 60 pack year smoker

– Hypertensive on Enalapril

• Poor compliance

• Admission BP 180/100

• Acute appendicitis

– Resected laparoscopically

– Uneventful anaesthetic

http://images.google.co.za/imgres?imgurl=http://1.bp.blogspot.com/_dwS7qfzBHmQ/Scqk-6_FCLI/AAAAAAAAFOU/8OxsKu1_yoE/s400/ialch%2520s.jpg&imgrefurl=http://southafrica-pig.blogspot.com/2009_03_01_archive.html&usg=__SIJ3b9C4OV1a7BNWrL743OTdcIE=&h=355&w=400&sz=38&hl=en&start=9&tbnid=E3F72S24Hq1avM:&tbnh=110&tbnw=124&prev=/images?q=Westville+Hospital+Durban&hl=en&rlz=1T4GGLT_enFI327FI327
http://images.google.co.za/imgres?imgurl=http://1.bp.blogspot.com/_dwS7qfzBHmQ/Scqk-6_FCLI/AAAAAAAAFOU/8OxsKu1_yoE/s400/ialch%2520s.jpg&imgrefurl=http://southafrica-pig.blogspot.com/2009_03_01_archive.html&usg=__SIJ3b9C4OV1a7BNWrL743OTdcIE=&h=355&w=400&sz=38&hl=en&start=9&tbnid=E3F72S24Hq1avM:&tbnh=110&tbnw=124&prev=/images?q=Westville+Hospital+Durban&hl=en&rlz=1T4GGLT_enFI327FI327
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Case report

• Day 3 postop

• Acutely dyspneic

• CXR as shown

• ECG: T-wave changes

• Pro-BNP: 5 000

• Next?

Case report

• ECHO by (invasive) cardiologist

– EF 54%: NOT Cardiac

– Lasix 80mg BD

• Progressive deterioration

– Started on steroids

– NIV: FiO2 1 / 10 / 5

• Pro BNP 7 000 Urea: 7

• Treatment?



7

Case report

• EoL counselling

• Stop Lasix

• Labetalol

– 25 – 50mg/hr

• Enalapril recommenced

• Atenolol added

• Next morning

– Off Labetalol

– Eating breakfast

Diastolic HF

 STROKE 

VOLUME 

http://www.drug3k.com/imagepages/10324/image6.html
http://www.drug3k.com/imagepages/10324/image6.html
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Diastolic HF

• 50% of cases of CHF

– BP:  / N EF: maintained

• >50% of those >70 

• Pathophysiology

– Stroke Volume

–Pulmonary Venous & Capillary pressures

– Dyspnea: Threshold vs. Progressive

• LV Hypertrophy 

– Hypertension - IHD

• Asymptomatic

–Early filling (lusitropy) compensated by 

– Atrial contraction

• Slow worsening  Stress  Decomp

• Stress

– Surgery - Sepsis - Arrhythmia 

Left Ventricular Relaxation

http://images.google.co.za/imgres?imgurl=http://health.usf.edu/NR/rdonlyres/696C6588-BF75-4547-8A3A-706B1EF136E2/29188/IMG_0004B.jpg&imgrefurl=http://health.usf.edu/medicine/internalmedicine/geriatrics/&usg=__1Zu7tkRdWp2406nm4iyr7WUUCFk=&h=2077&w=1925&sz=1470&hl=en&start=1&tbnid=s-pY4eLiIHkokM:&tbnh=150&tbnw=139&prev=/images?q=Geriatric+Medicine&hl=en&rlz=1T4GGLT_enFI327FI327
http://images.google.co.za/imgres?imgurl=http://health.usf.edu/NR/rdonlyres/696C6588-BF75-4547-8A3A-706B1EF136E2/29188/IMG_0004B.jpg&imgrefurl=http://health.usf.edu/medicine/internalmedicine/geriatrics/&usg=__1Zu7tkRdWp2406nm4iyr7WUUCFk=&h=2077&w=1925&sz=1470&hl=en&start=1&tbnid=s-pY4eLiIHkokM:&tbnh=150&tbnw=139&prev=/images?q=Geriatric+Medicine&hl=en&rlz=1T4GGLT_enFI327FI327
http://images.google.co.za/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/7/71/Heart's_left_ventricle_opened2.jpg&imgrefurl=http://commons.wikimedia.org/wiki/File:Heart's_left_ventricle_opened2.jpg&usg=__34_2pMrXIX9ZYKHyWZfYKMrxp_Y=&h=2592&w=1944&sz=2112&hl=en&start=4&tbnid=qf5jL1wXM_akMM:&tbnh=150&tbnw=113&prev=/images?q=Left+Ventricle&hl=en&rlz=1T4GGLT_enFI327FI327&sa=G
http://images.google.co.za/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/7/71/Heart's_left_ventricle_opened2.jpg&imgrefurl=http://commons.wikimedia.org/wiki/File:Heart's_left_ventricle_opened2.jpg&usg=__34_2pMrXIX9ZYKHyWZfYKMrxp_Y=&h=2592&w=1944&sz=2112&hl=en&start=4&tbnid=qf5jL1wXM_akMM:&tbnh=150&tbnw=113&prev=/images?q=Left+Ventricle&hl=en&rlz=1T4GGLT_enFI327FI327&sa=G
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Diastolic Dysfunction 
Mitral Inflow Doppler Flow Velocity Profile

DHF pathophysiology

• Fixed Cardiac output

– NO  SV by Frank-Starling mechanism

– Severely increased LV filling pressure 

• Exercise intolerance

– Vicious cycle

– cardiac output 

–Diastoly

– Myocardial perfusion

–Relaxation

–LV – Pulm Vein pressure

• Flash Pulmonary Oedema

DHF

Cont
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DHF

Clinical Features

• Exercise intolerance

• Systemic hypertension 

• Pulmonary oedema WITH 

Normo- /  Hypertension

• Apex assessment

– DHF: Minimal displacement

Easily palpable: Heaving

– SHF: Marked displacement

Poorly palpable: Diffuse

Rapid Assessment of Hemodynamic Status

Congestion at Rest

Low

Perfusion

at Rest

N
O

NO YES

Y
E
S

Warm 
& Dry

Warm &
Wet

Cold & 
Wet

Cold & 
Dry

Nohria,J Cardiac Failure 2000;6:64

67%

28%5%



11

Perioperative

Diastolic CCF

• ECG: Qs, Strain

• BNP: >87.5 pg/ml-1

• Troponins Significant postop

• 6 minute walk: 200-400m: More tests

– NOT Treadmill

• Dobutamine Stress Echo:  Pulmonary VP

Treatment of DHF

• Cardiac vs. Vascular

• Decongestion

–LVEDP: β-Blocker
Nitrate ACEI / ARB

• Diuretic 3RD LINE

– Very limited role in perioperative period
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Dangers of diuretic use

• Persistent / Worsening symptoms

–Preload - Filling - Output

– Persistent congestion

• CVP/JVP Urea

• Renal failure Myocardial Infarction

–Perfusion - Compensatory tachy

Spironolactone

• Aldosterone antagonist, K-sparing diuretic

• Prevention of aldosterone effects on:

– Kidney Heart

• Aldosterone inappropriately elevated in CHF

• Mobilizes edema fluid in heart failure

• Prevention of hypokalemia

• Prolongs life in CHF patients

http://images.google.co.za/imgres?imgurl=http://www.inhousepharmacy.com/images/spironolactone.jpg&imgrefurl=http://www.inhousepharmacy.com/bcp-hormones/spironolactone.html&usg=__isbD2iJSfkexbHUqZiBkEHaX_7c=&h=175&w=175&sz=15&hl=en&start=6&tbnid=rnPms9QCjWYQpM:&tbnh=100&tbnw=100&prev=/images?q=Spironolactone&hl=en&rlz=1T4GGLT_enFI327FI327
http://images.google.co.za/imgres?imgurl=http://www.inhousepharmacy.com/images/spironolactone.jpg&imgrefurl=http://www.inhousepharmacy.com/bcp-hormones/spironolactone.html&usg=__isbD2iJSfkexbHUqZiBkEHaX_7c=&h=175&w=175&sz=15&hl=en&start=6&tbnid=rnPms9QCjWYQpM:&tbnh=100&tbnw=100&prev=/images?q=Spironolactone&hl=en&rlz=1T4GGLT_enFI327FI327
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Treatment of DHF

• Cardiac vs. Vascular

• Decongestion

–LVEDP: Labetalol β-Blocker
Nitrate ACEI / ARB
Diuretic 3RD LINE

• Identify and treat CAD

– Aspirin ± Clopidogrel

– Revascularisation

• Lifestyle Modification

– Diet Smoking Statins

• Treatment effective vs. SHF

Treatment of DHF

• Cardiac vs. Vascular

• Decongestion

–LVEDP: Labetalol β-Blocker
Nitrate ACEI / ARB
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BNP Levels Pre-discharge Predict Mortality 

and Readmisssion

(Logeart D, et al.  JACC 2004;40:976-82)

Regression of Left Ventricular Hypertrophy (LVH) 

Predicts Prognosis

Nonregressors defined as baseline and follow-up left ventricular mass index (LVMI) > 125 g/m2;
regressors defined as baseline LVMI > 125 g/m2 and follow-up LVMI < 125 g/m2.
Verdecchia P et al. Circulation. 1998;97:48-54.
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Treatment of DHF

• Cardiac vs. Vascular

• Decongestion

–LVEDP: Labetalol β-Blocker
Nitrate ACEI / ARB
Diuretic 3RD LINE

• Identify and treat CAD

– Aspirin ± Clopidogrel

– Revascularisation

• Lifestyle Modification

– Diet Smoking Statins

•DELAY surgery for Rx

Anaesthesia and HF

• Diagnosis: esp. DHF

• Perioperative intervention

– Selective β-blockade – NOT Preop

– Intra-op Opioids / Labetalol

• Post-op follow-up

– Ensure compliance

– Reinforce lifestyle changes

• Decide BUT Be prepared to be wrong!!
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