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Introduction
Revised guidelines for the management of heart failure (HF) 
were published in 2013.1 HF arises due to a reduction in 
cardiac output secondary to a reduction in stroke volume 
(SV). Systolic HF (SHF) arises due to overfilling of a dilated 
left ventricle (LV) and/or right ventricle with inadequate 
ejection, and thus a reduced ejection fraction (EF). SHF 
progressively limits activity and results in increasing back 
pressure and secondary congestion of the pulmonary and/
or systemic venous circulation.2 However, the majority 
of patients with HF have preserved or even exaggerated 
systolic function, with a normal or increased EF owing 
to diastolic heart failure (DHF). SV is reduced because 
of underfilling of a stiff LV. Sudden-onset dyspnoea in 
response to stress or exercise occurs as a result of raised 
LV end-diastolic pressure (LVEDP). Congestion owing to an 
intermittent or persistent increase in LVEDP is thus an early, 
prominent feature of diastolic dysfunction.3

Pathophysiology

Systolic heart failure

Therapy for SHF is reviewed comprehensively in the 
American Heart Association (AHA) guidelines.1 Positive 
inotropes increase metabolic demand on remaining 
myocytes, resulting in accelerated apoptosis. Mortality 
is increased when positive inotropes are used in the 
management of acute or chronic SHF.4

Systolic function can be markedly improved by cardiac 
resynchronisation therapy by means of dual chamber pacing 
and/or placement of an implantable cardioverter-defibrillator. 
These devices should be interrogated preoperatively and a 
management plan devised in conjunction with the inserting 
cardiologist.5 

Forward flow from the failing ventricle may be reliably 
improved by insertion of a ventricular assist device. Despite 
expense and morbidity, these devices are being used more 
frequently.6

Diastolic heart failure

The pathophysiology of DHF7 is markedly different from 
that of SHF. The LV in a patient with diastolic dysfunction 
is likely to be hypertrophied (because of hypertension) and 
prone to ischaemia (as a result of coronary artery disease), 
resulting in failure of relaxation (decreased lusitropy). SV is 
reduced by limitation of filling and is crucially dependent on 
preload. EF is maintained or even increased, leading to a 
possible misdiagnosis of good systolic function if diastolic 
dysfunction is not assessed.

Diagnosis of heart failure

Clinical history

A subtle feature of the clinical history8 is progressive 
dyspnoea and a reduction in the effort tolerance with SHF, 
compared with normal activity below a certain threshold 
in DHF. Assessment of effort tolerance should be made 
using the AHC/American College of Cardiology Foundation 
(ACCF) quantification of metabolic equivalents.1

Examination 

During examination,8 the presence of peripheral and 
pulmonary oedema should be assessed. Blood pressure 
(BP) is typically reduced with SHF, but normal or more 
commonly elevated in DHF. SHF results in dilation as a 
prominent feature with a diffuse apex. DHF will result in an 
undisplaced apex with a hyperdynamic quality.
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Investigation 

Basic investigations8 include:
•	 Electrocardiogram (ECG): An ECG will reveal rhythm 

abnormalities, ventricular hypertrophy, as well as an old 
infarction.

•	 Urea and electrolytes: Hyponatraemia < 130 mmol/l 
predicts poor prognosis in SHF. 

•	 Hypo- or hyperkalaemia may arise, either primarily or 
due to therapy. 

•	 An independently raised urea indicates overdiuresis. 
•	 Chest X-ray: A chest X-ray will reveal pulmonary oedema9 

as well as other pathologies, such as pneumonia, 
tuberculosis or pericardial or pleural effusions.

Brain natriuretic peptide levels

Brain natriuretic peptide (BNP)10 and N-terminal pro-brain 
natriuretic peptide are raised in heart failure, but not in 
chronic obstructive pulmonary disease, thus differentiating 
cardiac from respiratory dyspnoea. Declining levels are a 
reassuring sign of effective therapy, whereas persistent or 
rising levels are a cause for concern.

Echocardiography

Systolic dysfunction will be easily revealed on 
echocardiography11 (ECG) by a dilated and poorly contractile 
LV. 

Diastolic dysfunction is much more difficult to diagnose 
relying on assessment of LV inflow (E/A ratio). A normal 
EF does not exclude a diagnosis of DHF, but is actually 
confirmatory.

Stress tests

A six-minute walk test may be performed in the ward. 
Distances < 200 m indicate poor prognosis, while > 300 m 
indicates good prognosis.12 

Distances of 2-300 m require further testing, such as a 
dobutamine stress ECG. A positive response to dobutamine 
improves prognosis, while failure to respond, or a response 
with ischaemia, worsens prognosis.13

Treatment of diastolic heart failure

Beta blockers

Patients who are hypertensive and who have DHF require 
beta blockers which reduce myocardial contractility, 
reducing LVEDP. A slower heart rate lengthens diastolic 
time, maximises filling and improves ejection, thus reducing 
congestion.14 Beta blockers should not be commenced in 
the immediate perioperative period because of an increased 
risk of strokes.15

Vasodilation

Initial vasodilation is best achieved with nitrates. A positive 
response to nitrates is indicative of a favourable response 
to diuretics.16 

Long-term vasodilation is best achieved with angiotensin-
converting enzyme (ACE) inhibitors or angiotensin-receptor 
blockers (ARBs).17

Labetalol is a very useful drug in the intensive care unit 
(ICU) setting, combining both alpha (vasodilation) and beta-
blocking effects.18

Diuretics

Loop diuretics are effective decongestants, particularly of 
the pulmonary circulation, mainly through their venodilator 
effects.19 Excessive use of diuretics reduces preload, SV 
and forward flow. An adverse effect on the renal function is 
seen in the cardiorenal syndrome.20 

Warning of excessive diuresis is persistently elevated 
jugular venous pressure (JVP) or central venous pressure 
(CVP), confirmed by a rising urea with a static creatinine.

Perioperative heart failure

The ACCF/AHA guidelines for assessment of cardiac 
patients for non-cardiac surgery recognises the significant 
effect of heart failure21 on postoperative mortality. 

The management strategy for DHF differs markedly to that 
for SHF in the coronary care unit and cardiac ward, so is 
also likely to differ in the operating room and ICU.

Preoperative decision-making

Stable patients with previous heart failure

Patients with a previous episode of HF who are currently 
stable on therapy should have their therapy continued 
in the perioperative period. There is some controversy 
surrounding the perioperative administration of ACE 
inhibitors and ARBs.22 Patients undergoing cardiac or major 
vascular surgery, who are likely to require inotropic and/
or vasopressor support, should have these medications 
withheld. The majority of patients should continue to use 
these agents. 

Beta blockers should not be stopped perioperatively owing 
to the risk of myocardial ischaemia.23

Patients with acute heart failure requiring surgery

Patients with acute heart failure requiring surgery24 should 
be treated as follows: 

Patients with end-stage SHF who are not candidates for 
transplant or a LV assist device may not be able to have 
surgery, and may require palliative care.25 

Patients with acute DHF may respond very rapidly to therapy. 
A period of 4-6 hours is likely to be of great benefit, using 
therapy with labetalol, with the addition of nitroglycerine, if 
tolerated. 
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Intraoperative management

Systolic dysfunction

A neuraxial block in systolic dysfunction26 results in 
vasodilation and sympathectomy that are beneficial 
to forward flow. Hypotension should be managed with 
vasopressors, rather than fluids. General anaesthetic drugs 
are cardiovascular depressants, so the lowest effective 
doses of the least depressant agents should be chosen. 
Propofol and the synthetic opioids must be avoided. Low-
dose ketamine for induction and maintenance is extremely 
useful, especially with the addition of nitrous oxide. The 
volatile agent of choice is desflurane, owing to minimal 
tissue absorption. 

Postoperative analgesia should encompass a multimodal 
approach, including local anaesthetics, paracetamol and an 
opioid (tramadol, morphine or oxycodone). Non-steroidal 
anti-inflammatory drugs (NSAIDs) should be avoided 
because of the risk of fluid overload and renal dysfunction.

Diastolic dysfunction

Neuraxial blocks are also beneficial for patients with 
diastolic dysfunction,27 as long as preload is maintained. 
General anaesthetic agents should be chosen to limit 
sympathetic activation and provide systemic and pulmonary 
vasodilation. The alpha 2 agonists are ideal baseline drugs 
for DHF. Propofol and synthetic opioids such as remi- and 
sufentanil provide titratable anaesthesia and analgesia. 
Desflurane may cause a tachycardia if the underlying 
sympathetic tone is high. Sevoflurane is neutral, while 
isoflurane provides vasodilation. All of the volatile agents 
provide myocardial protection through preconditioning. 
Postoperative analgesia is similar to that with SHF. NSAIDs 
may be used in the absence of contraindications, particularly 
renal dysfunction.

Postoperative care

The management of systolic dysfunction in the postoperative 
period is a continuation of preoperative therapy.

Patients may develop diastolic dysfunction for the first 
time in the postoperative period. The presence of basal 
crepitations, signs of pulmonary oedema on chest X-ray, 
and a normal EF on ECG, often lead to the institution of 
high-dose diuretic therapy, despite a normal or elevated BP. 

Diuretics reduce preload and thus filling of the LV, with 
worsening of ejection and persistence, or worsening of 
symptoms. JVP and CVP remain elevated, urea rises 
independent of creatinine, and BNP levels rise. 

These patients require:
•	 Cessation of diuretics.
•	 Institution of labetalol 5-10 mg stat, followed by 1-5 mg/

minute (60-300 mg/hour).

•	 The addition of nitroglycerine 5 µg/minute (300 µg/hour) 
to a maximum of 20 µg/minute (1 200 µg/hour) with 
normotension and without tachycardia.

•	 Oral therapy with a beta blocker and ACE inhibitor 
or ARB should be commenced in consultation with a 
cardiologist. 

•	 As the oral drugs take effect, the labetalol and 
nitroglycerine are weaned off.

•	 After stabilisation, the patient should be further evaluated. 
Coronary artery disease may require revascularisation. 
A statin and low-dose aspirin should be commenced, 
smoking should be stopped and advice given on diet 
and exercise.

References

1.	 Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA guideline 
for the management of heart failure: a report of the American 
College of Cardiology Foundation/American Heart Association Task 
Force on practice guidelines. Circ. 2013;128(16):1810-1852. ACCF/
AHA [homepage on the Internet]. c2014. Available from: http://circ.
ahajournals.org/content/128/16/e240.long

2.	 Chatterjee K, Rame JE. Systolic heart failure: chronic and acute 
syndromes. Crit Care Med. 2008;36(1 Supp):S44-S51.

3.	 Gheorghiade M, Shin DD, Thomas TO, et al. Congestion is an important 
diagnostic and therapeutic target in heart failure. Rev Cardiovasc Med. 
2006;7 Suppl 1:S12-S24.

4.	 Triposkiadis F, Karayannis G, Giamouzis G, et al. The sympathetic 
nervous system in heart failure: physiology, pathophysiology and 
clinical implications. J Am Coll Cardiol. 2009;54(19):1747-1762.

5.	 Ho JK, Mahajan A. Cardiac resynchronization therapy for treatment of 
heart failure. Anesth Analg. 2010;111(6):1353-1361.

6.	 Kale P, Fang JC. Devices in acute heart failure. Crit Care Med. 
2008;36(1 Supp):S121-S128.

7.	 Cleland JGF, Pellicor P. Defining diastolic heart failure and identifying 
effective therapies. J Am Med Assoc. 2013;309(8):825-826.

8.	 Maytal R, Skubas NJ, Shernan SK, Mahmood F. Perioperative 
assessment of diastolic dysfunction. Anesth Analg. 
2011;113(3):449-472.

9.	 Koga T, Fujimoto K. Kerley’s A, B, and C lines. N Engl J Med. 
2009;360(15):1539.

10.	 Somma SD, Magrini L, Pittoni V, et al. In-hospital percentage BNP 
reduction is highly predictive for adverse events in patients admitted 
for acute heart failure: the Italian RED Study. Crit Care. 2010;14(3): 
R116. 

11.	 Faris JG, Veltman MG, Royse CF. Limited transthoracic 
echocardiography assessment in anaesthesia and critical care. Best 
Prac Res Clin Anaesthesiol. 2009;23(3):285-298.

12.	 Beatty AL, Schiller NB, Whooley MA. Six-minute walk test as a 
prognostic Ttol in stable coronary heart disease. Data From the Heart 
and Soul Study. Arch Intern Med. 2012;172(14):1096-1102.

13.	 Kertai MD, Poldermans D. The utility of dobutamine stress 
echocardiography for perioperative and long-term cardiac risk 
assessment. J Cardiothorac Vasc Anesth. 2005;19(4):520-528.

14.	 London MJ. Beta blockers and alpha2 agonists for cardioprotection. 
Best Prac Res Clin Anaesthesiol. 2008;22(1):95-110.

15.	 POISE Study Group, Devereaux PJ, Yang H, et al. Effects of 
extended-release metoprolol succinate in patients undergoing non-
cardiac surgery (POISE trial): a randomised controlled trial. Lancet. 



SASA Refresher Course Texts: Perioperative cardiac care - not just systolic

51 2014;20(1)South Afr J Anaesth Analg

2008;371(9627):1839-1847.

16.	 Somberg JC, Molnar J. The management of acute heart failure and 
diuretic therapy. Am J Ther. 2009;16(1): 93-97. 

17.	 Serrano-Gomez A, Thompson J. Drugs acting on the heart: cardiac 
failure and coronary insufficiency. Anaesth Intensive Care Med. 
2009;10:396-399.

18.	 Pearce CJ, Wallin JD. Labetalol and other agents that block both alpha- 
and beta-adrenergic receptors. Cleve Clin Med J. 1994;61(1):59-69.

19.	 Felker GM, Lee KL, Bull DA, et al. Diuretic strategies in patients with 
acute decompensated heart failure. N Engl J Med. 2011;364(9):797-805.

20.	 Ronco C, Cruz DN, Ronco F. Cardiorenal syndromes. Curr Opin Crit 
Care. 2009;15(5):384-391.

21.	 Fleisher LA, Beckman JA, Brown KA, et al. ACC/AHA 2007 guidelines 
on perioperative cardiovascular evaluation and care for noncardiac 
surgery: report of the American College of Cardiology/American Heart 
Association Task Force on practice guidelines (writing committee to 
revise the 2002 Guidelines on Perioperative Cardiovascular Evaluation 
for Noncardiac Surgery): developed in collaboration with the American 
Society of Echocardiography, American Society of Nuclear Cardiology, 
Heart Rhythm Society, Society of Cardiovascular Anesthesiologists, 
Society for Cardiovascular Angiography and Interventions, Society for 

Vascular Medicine and Biology, and Society for Vascular Surgery. Circ. 
2007;116(17):e418-e499.

22.	 Smith I, Jackson I. Beta-blockers, calcium channel blockers, 
angiotensin converting enzyme inhibitors and angiotensin receptor 
blockers: should they be stopped or not before ambulatory 
anaesthesia? Curr Opin Anaesthesiol. 2010;23(6):687-690.

23.	 Fleisher LA, Beckman JA, Brown KA, et al. 2009 ACCF/AHA focused 
update on perioperative beta blockade incorporated into the ACC/AHA 
2007 guidelines on perioperative cardiovascular evaluation and care 
for noncardiac surgery. J Am Coll Cardiol. 2009;54(22):e13-e118.

24.	 Mebazaa A, Pitsis AA, Rudiger A, et al. Clinical review: practical 
recommendations on the management of perioperative heart failure in 
cardiac surgery. Crit Care. 2010;14(2):201. 

25.	 Silver MT. Implantable defibrillators and β-blockers in patients with left 
ventricular dysfunction: economic, ethical, and legal considerations. 
Am Heart J. 2007;153(4 Suppl):59-64.

26.	 Falk SA. Anesthetic considerations for the patient undergoing therapy 
for advanced heart failure. Curr Opin Anaesthiol. 2011;24(3):314-319.

27.	 Sanders D, Dudley M, Groban L. Diastolic dysfunction, 
cardiovascular aging, and the anesthesiologist. Int Anesthesiol Clin. 
2009;27(3):497-517.


