PREOPERATIVE ASSESSMENT CASE STUDIES.

Case 2.1

	Tsahim is a 59-year-old male with poorly managed non-insulin dependent diabetes who presented with an infected lesion on his right foot. He has a fever, looks dehydrated and is quite confused. His blood pressure is 180/110. The surgeon insists on taking him straight to the operating theatre.


What further information would you be looking for in this man’s history?

Active problems and symptoms associated with poorly controlled diabetes

Macrovascular
· Cardiac disease.

· Cardiac failure.

· Angina.

· Poor exercise tolerance.

· Hypertension.

· Cerebrovascular disease.
· Peripheral vascular disease.

Microvascular
· Renal disease.

· Retinopathy.

· Autonomic neuropathy.

· Gastroparesis/reflux.

· Orthostatic hypotension.

· Peripheral neuropathy.

Other

· Stiff joint syndrome.

Other active problems and symptoms
· Respiratory disease.

· Breathlessness.

· Stridor.

· Wheeze.

· Smoking history.

· Liver disease.

· Infectious.

· Hepatitis.

· HIV.

· Dental work.
Anaesthetic history
· Previous procedures.

· Anaesthetic problems.

· Difficult intubation.

· Postoperative complications.

· Admissions to ICU.
Family history

· Anaesthetic problems.

· Malignant hyperthermia.

· Cholinesterase abnormalities.

· Anaphylaxis.

Drug history
· Current drugs.
· Allergies.
· Alcohol history.
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What investigations would you request before agreeing to anaesthetise Tsahim?

Given the patient’s age and presenting history, the following investigations are recommended to assess the potential complications of his infection and diabetes, in particular his cardiovascular and renal function.

Full blood examination

Looking for (not an exhaustive differential list):

· Anaemia due to chronic renal failure.

· Neutropenia in immunocompromised or septic patients.

· Thrombocytopenia due to alcohol abuse or Vit B12/Folic acid deficiency.
Urea, creatinine and electrolytes
Looking for:

· Elevated levels of urea and creatinine due to renal failure secondary to diabetes, hypertension or reduced renal perfusion.
· Hyperkalaemia due to uncontrolled hyperosmolar non-ketoacidosis (HONK) or diabetic ketoacidosis (DKA), renal failure, lactic acidosis or diuretics (potassium-sparing).

· Hyponatraemia due to HONK or DKA, renal failure, heart failure, liver cirrhosis or diuretics (potassium-sparing).

· High anion gap due to lactic acidosis, ketoacidosis or renal failure.

Liver function tests

Looking for:

· Elevated levels of bilirubin, ALT, AST, GGT due to sepsis, alcohol abuse, cardiac failure or nonalcoholic steatohepatitis (otherwise known as NASH which is associated with obesity and type II diabetes).

· Low levels of albumin due to decreased hepatic function.

Coagulation profile

Looking for:

· Elevated INR and APTT and decreased fibrinogen levels due to decreased hepatic function.
Blood glucose/HbA1c

Looking for:

· Elevated levels HbA1c (>9%) due to poor control.

· Elevated levels of blood glucose.

Urine analysis
Looking for:

· Ketones due to DKA.

· Proteins due to poor control.
Arterial blood gas
Looking for:

· Acidosis due to DKA or lactic acidosis from sepsis.

· Adequacy of gas exchange.
Electrocardiogram

Looking for:

· Abnormal rhythms, presence of ventricular hypertrophy and/or ischaemia.

Chest x-ray
Looking for:

· Cardiomegaly due to hypertrophy.

· Consolidation/infective process contributing to patient’s fever.

Blood group and cross-match

· Anticipating blood loss from surgery of more than 15%.
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Assign an ASA score to Tsahim.

Given Tsahim has presented with possible hyperosmolar non-ketotic state given his confusion, dehydration and a systemic infection secondary to an infected right foot on a background of poorly controlled type II diabetes with probable macro and microvascular complications, he can be considered as having an incapacitating systemic disease that is a constant threat to life. He therefore should be classified as an ASA 4.

1. Pescod, David. Developing Anaesthesia Textbook 1.6 p10.
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Discuss the implications of delaying his surgery.

Risk of delaying surgery will depend on the surgeon’s opinion regarding:

1. The risk to the patient’s life if the infected foot lesion is not treated immediately.

2. The benefit of possibly avoiding amputation and salvaging the limb with prompt surgical debridement ( revascularization.

3. The risk of developing intractable pain.

This needs to be balanced against the risk on patient mortality and morbidity if surgery were to proceed without adequate optimisation. Ultimately, a compromise may be reached where a degree of optimisation (adequate fasting time to decrease risk of aspiration, IV fluids for dehydration, correction of any electrolyte imbalance especially K+, insulin and/or dextrose for his diabetes and the commencement of antibiotics for his infection) can be done in a timely fashion without adversely increasing the risks of delaying surgery.
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How would you assess his diabetic control and how would you manage his diabetes in the peri-operative period?

Diabetic control can be assessed both on history, examination and investigations. Poor diabetic control is associated with the following:
History
· Macrovascular complications

· Coronary artery disease or poor exercise tolerance.

· Cerebrovascular disease.

· Peripheral vascular disease.

· Hypertension.

· Microvascular complications

· Nephropathy.

· Retinopathy.

· Autonomic neuropathy.

· Peripheral neuropathy.

· Other

· Delayed wound healing.
Examination

· General
· Obese.
· Dehydrated.
· Cardiovascular
· Hypertensive.

· Orthostatic hypotension.

· Decreased baroreceptor response on Valsalva – confirmed with minimal change in heart rate or R-R interval on ECG.

· Abdominal

· Hepatomegaly.

· Renal

· Glucose and/or protein in urine.
· Vascular

· Weak or missing peripheral pulses.

· Cold peripheries.

· Foot ulcers, skin infections.

· Neurological

· Peripheral neuropathy.
· Musculo-skeletal

· Stiff joints (especially with Type I diabetics).
Investigations
· HbA1c > 7.5%.

· Fasting glucose > 7mmol/L.

· Elevated urea and creatinine.

· ECG changes suggestive of hypertrophy and/or ischaemia.
Management 

Patient’s normal insulin or oral hypoglycaemics regime should be withheld and a 6 hourly actrapid sliding scale started with 5% dextrose when fasting. Measure the blood sugar levels every 2 hours before surgery and hourly intra-operatively. Aim for a blood glucose level between 5-10mmol/litre.

Post-operatively, the aims are sufficient pain relief to avoid the stress and catabolic response, and the avoidance of postoperative nausea and vomiting to re-establish the earliest possible oral dietary intake and patient’s normal insulin or oral hypoglycaemic regime.
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How will the physiological changes associated with diabetes affect anaesthesia?
	Physiological changes include: 
	Implications for anaesthesia

	Hypoglycaemia
	· Associated with coma and increased mortality.

	Hyperglycaemia
	· Associated with major complications such as ischaemic damage to the brain and myocardium, delayed wound healing, infection, dehydration and electrolyte loss.

	Ketoacidosis or Hyperosmolar non-ketotic state
	· Associated with dehydration, electrolyte disturbances and increased mortality.

	Coronary artery disease
	· Increases risk of myocardial ischaemia.

	Cerebrovascular disease
	· Increases risk of cerebral ischaemia.

	Peripheral vascular disease
	· Increases risk of limb ischaemia.

	Hypertension
	· Increases blood pressure and heart rate lability during anaesthesia.

	Nephropathy
	· Decreases elimination of drugs dependent on renal clearance.

	Stiff joint syndrome
	· Increases risk of difficult intubation. 

	Autonomic neuropathy
	· Cardiovascular symptoms include silent ischaemia, resting tachycardia, orthostatic hypotension, cardiac dysrhythmias and sudden death.

· Gastroparesis increases the risk of aspiration. 

	Peripheral neuropathy
	· Associated with neuropathic pain and development of pressure sores.
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What do you think about his blood pressure of 180/110?

The patient has moderate to severe hypertension and causes would include:

· Pain.

· Hypercapnia.

· Hypoxia.

· Full urinary bladder.

· Excessive intravenous fluid administration (unlikely given patient looks dehydrated).

· Pre-existing hypertension (especially if they have not received their usual anti-hypertensive medications).
The evidence is that there is little association between perioperative complications and a blood pressure less than 180/110.  It is unclear however what the exact risks are if the blood pressure is 180/110 or more, but it can be assumed that the risk of end-organ damage and perioperative complications would be increased. Therefore the patient should be managed by treating the underlying cause but with adequate fluid resuscitation given the patient is dry. This is to prevent exposing hypovolaemia with subsequent hypotension once the stress response has been removed.
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Describe the options for premedication.
	Purpose of premedication 
	Options

	Provide relaxation and relieve anxiety.
	· Should be avoided as this is an emergency case and it may impair upper airway reflexes and increase the risk of aspiration.

	Provide analgesia if the patient has pain before the operation or to provide analgesia during and after the operation. 
	· Opioids (e.g. fentanyl or morphine). This needs to balanced against the risk of increased drowsiness and nausea.

	To reduce secretions in the airway.
	· Anticholinergic (e.g. atropine). However this is usually not needed as it can make the patient’s mouth dry and uncomfortable, and cause an unwanted tachycardia.

	To reduce the risk of aspiration pneumonitis. 
	· Very important in this patient who is diabetic, unwell and likely unfasted. Treatment will include:

· Metoclopramide to reduce gastric volume.

· H2 antagonists (e.g. ranitidine) to reduce gastric acidity one hour preoperatively.

· Non-particulate antacids (e.g. sodium citrate) to decrease gastric acidity before surgery.

	To manage blood sugar levels.
	· Short acting insulin (e.g. actrapid) and 5% dextrose when fasting.
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	During the preoperative assessment Tsahim tells you that he has glaucoma and chronic kidney failure. He shows you his diuretic tablet and his eye drops. 


Discuss the relevant pharmacology. What interactions between his own medication and anaesthetic agents might occur?

	Type of diuretic 
	Potential interactions

	Thiazides e.g. hydrochlorothiazide
	· Can potentiate hypotension with induction agents, volatiles, syntocin and histamine release from morphine and atracurium.

· Can cause hypokalaemia which decreases dose requirements for non-depolarising muscle relaxants and increases the dose of neostigmine needed to antagonise neuromuscular blockade.

	Loop diuretics e.g. frusemide
	· Can potentiate hypotension.

· Can cause hypokalaemia.

· Can potentiate the effects of muscle relaxants via inhibition of cAMP production, decreasing pre-junctional release of acetylcholine.

	Potassium sparing e.g. amiloride
	· Can potentiate hypotension.

· Can cause hyperkalaemia which opposes the action of non-depolarising muscle relaxants.

	Aldosterone antagonists e.g. spironolactone
	· As above.

	Carbonic anhydrase inhibitors e.g. acetazolamide
	· Can potentiate hypotension.

· Can potentiate sedation with benzodiazepines, induction agents and opioids.

· Can cause alkalinization of the urine which decreases renal excretion of basic drugs, increasing their duration of action e.g. sympathomimetics.


	Type of eye drop for glaucoma 
	Potential interactions

	B-blockers e.g. timolol
	· Can potentiate hypotension.

· Can potentiate bradycardia with opioids.

· Can potentiate bronchospasm with desflurane and histamine release.

	Prostaglandin analogue e.g. latanoprost
	· Can potentiate bronchospasm.

	Adrenergic agonist e.g. brimonidine
	· Can potentiate sedation.

· Can potentiate hypotension.

· Metabolised by the liver by cytochrome P450 and may affect the metabolism of other drugs metabolised by this pathway e.g. opioids, amide local anaesthetics.

	Carbonic anhydrase inhibitor – e.g. brinzolamide
	· Can potentiate sedation.

· Can cause alkalinization of the urine.

	Cholinergic agonist e.g. carbachol or anticholinesterases e.g. ecothiopate
	· Can potentiate hypotension.

· Can potentiate bradycardia.

· Can potentiate bronchospasm.

· Can potentiate nausea and vomiting with other emetic agents e.g. opioids.


1. Stoelting, R; Hillier S. Pharmacology & Physiology in Anesthetic Practice, Fourth edition. Lipincott Williams & Wilkins 2006.
Tsahim’s serum potassium is 6 mEq/l. How will you manage this?

Tsahim would be considered to have mild hyperkalaemia and given he is an emergency patient, should automatically be given a cation exchange resin via the rectal route.

If there are ECG changes, then further treatment should be initiated. These include:

· Insulin and dextrose.

· Calcium gluconate or calcium chloride.

· Bicarbonate if acidotic.

· Inhaled B2 agonist (salbutamol).

Suxamethonium and potassium containing solutions should be avoided if possible.
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Case 2.2

	You have been asked to see Ganbold who is a 56 year old man booked for an elective cholecystectomy. He has a history of rheumatic heart disease.


What further history do you require?

Active problems and symptoms associated with rheumatic heart disease

· Cardiac disease.

· Valvular heart disease.

· Mitral stenosis.

· Mitral regurgitation.

· Aortic stenosis.

· Aortic regurgitation.

· Cardiac failure.

· Atrial fibrillation.
· Breathlessness including orthopnoea and paroxysmal nocturnal dyspnoea.

· Angina.

· Poor exercise tolerance.

Other active problems and symptoms
· Other cardiac risk factors.

· Hypertension.

· Diabetes.

· High cholesterol.

· Obesity.

· Smoking history.

· Respiratory disease.

· Cough, sputum.

· Stridor.

· Wheeze.

· Renal disease.

· Gastric reflux.

· Liver disease.

· Infective.

· Hepatitis.

· HIV.

· Dental work.
Anaesthetic history
· Previous procedures.

· Anaesthetic problems.

· Difficult intubation.

· Postoperative complications.

· Admissions to ICU.
Family history

· Anaesthetic problems.

· Malignant hyperthermia.

· Cholinesterase abnormalities.

· Anaphylaxis.

Drug history
· Current drugs.
· Allergies.
· Alcohol history.
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Discuss the relevance of the anticipated findings in your clinical examination.

Rheumatic heart disease more commonly affects the mitral valve than the aortic valve, and less commonly the tricuspid valve. The findings on clinical examination can tell you: 

1. Which valve is affected. 

2. Whether it is functionally a stenosis or regurgitation.

3. How severe it is.

This will help determine what further investigations and treatment is needed to optimise the patient, as well as what modifications need to be made to the anaesthetic plan.
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What are the possible anaesthetic complications associated with his condition?

General considerations
· Increased risk of infective endocarditis requiring antibiotic prophylaxis.

· Hypovolaemia (e.g. preoperative dehydration) should be avoided as it further decreases cardiac output in all valvular lesions.

· Laparoscopy can cause a pneumoperitoneum which decreases venous return worsening the effects of hypovolaemia. It also increases systemic vascular resistance worsening regurgitant valvular diseases (see below).
Specific considerations
	Valvular disease
	Potential complications

	Mitral stenosis


	· Similar to aortic stenosis (see below).

· Excessive volume administration can increase left atrial pressure leading to pulmonary oedema.
· Hypercarbia, acidosis, hypothermia and poor pain control can all exacerbate pulmonary hypertension, leading to right heart failure.

	Mitral regurgitation
	· Bradycardia and high systemic vascular resistance can decrease forward flow, decreasing cardiac output.

	Aortic stenosis


	· Decreased systemic vascular resistance from premedication, induction for a GA or spinal anaesthetic, decreases coronary perfusion pressure leading to ischaemia.

· Tachycardia from anxiety, pain or arrhythmia decreases diastolic filling time, shortens systolic ejection time, decreasing cardiac output that may lead to haemodynamic decompensation.

· Severe bradycardia also decreases cardiac output because blood flow across the stenotic lesion is relatively fixed.

	Aortic regurgitation
	· Similar to mitral regurgitation (see above).
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Describe the options for premedication.
	Purpose of premedication and options
	Stenotic lesions
	Regurgitant lesions

	Provide relaxation and relieve anxiety.
· Benzodiazepines





· Ketamine
	In the anxious patient, this is a balance between oversedation causing hypotension and undersedation causing tachycardia.
Can increase heart rate and be poorly tolerated.
	Does not have major haemodynamic risks.
Can increase systemic vascular resistance and be poorly tolerated.

	Provide analgesia if the patient has pain before the operation or to provide analgesia during and after the operation. e.g. morphine.
	Recommended if patient is tachycardic from poor pain control. 
	Does not have major haemodynamic risks.


	To reduce secretions in the airway. e.g. atropine, glycopyrrolate, hyoscine.
	Can increase heart rate and be poorly tolerated.
	No major haemodynamic risks.

	To reduce the risk of aspiration pneumonitis. e.g. sodium citrate, H2 antagonists.
	No major haemodynamic risks.
	No major haemodynamic risks.
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What investigations would you order for this man?

The following investigations are recommended to assess the severity and potential complications with regards to the indication for his cholecystectomy and his rheumatic heart disease.

· Full blood examination.
· Urea, creatinine and electrolytes.
· Liver functions tests.
· Coagulation profile.
· Electrocardiogram.
· Chest X-ray.
· Transthoracic ECHO (if not done recently or new changes have occurred).

· Further cardiac testing as indicated on history and clinical examination. e.g. exercise stress test, dipyridamole-thallium scan and/or coronary angiogram.
1. Pescod, David. Developing Anaesthesia Textbook 1.6 p13.
His haemoglobin result is 70g/dL. Discuss your proposed management.

Preoperative
If this is a new finding, surgery should be delayed given it is elective and the cause of the investigated and treated slowly if possible. Transfusion is not without risk and may precipitate heart failure if the patient’s rheumatic heart disease is severe. It would be desirable to aim for a Hb > 10g/dL.

Possible causes include:

· Blood loss

· Acute vs chronic.

· Decreased RBC production

· Iron, B12 or Folate deficiency.

· Bone marrow disorders e.g. aplastic anaemia, myelodysplasia, tumour infiltration.

· Bone marrow suppression e.g. drugs, chemotherapy.

· Low levels of trophic hormones e.g. EPO from chronic renal failure, thyroid from hypothyroidism.

· Anaemia of chronic disease.

· Increased RBC destruction

· Inherited haemolytic anaemia e.g. sickle cell disease, thalassemia major.

· Acquired haemolytic anaemia e.g. autoimmune, malaria.

If the finding is old and the patient has been investigated and treated accordingly, then it would be appropriate to proceed with the following conditions:

· Risks explained to the patient including the possibility of a blood transfusion.

· A valid group and hold.

· Strategies to minimise the need for blood transfusion intraoperatively.

Intraoperative
Strategies to minimise blood transfusion relevant to this operation include:

· Use of vasoconstrictors along the incision.

· Avoid hypertension.

· Avoid hypercarbia.
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Case 2.3

	Badral is a 48-year-old man who is scheduled to have knee surgery. He is a heavy smoker with a history of hypertension. He was admitted to the hospital with a myocardial infarction 2 years ago and now reports occasional episodes of chest pain and shortness of breath associated with mild exertion and relieved by sublingual GTN. His exercise tolerance is limited due to his painful knee. His preoperative blood pressure is 160/105 and his heart rate is 98 beats/minute and there is an audible expiratory wheeze. Badral’s mother and father died in their 50’s. He doesn’t know what from. His brother had an anaesthetic and he took a long time to wake up.


Outline you main anaesthetic concerns.

Anaesthetic concerns can be divided into systems.

Cardiovascular
	Concerns
	Plan

	· Intermediate patient risk factors with history of ischaemic heart disease with occasional angina on mild exertion.


· Current smoker.


· Poorly controlled blood pressure and heart rate.


· Functional capacity unlikely more than 4 metabolic equivalents (climbing two flights of stairs). This has a positive predictive value of 82% for postoperative pulmonary and cardiac complications for major non-cardiac surgery.
	· Delay surgery given it is elective.


· Organise further cardiac testing e.g. exercise stress test, dipyridamole-thallium scan and/or coronary angiogram. 

· Consideration of further treatment e.g. coronary artery surgery, angioplasty and/or maximal medical treatment.


· Consideration of further lifestyle modifications e.g. exercise, change diet and complete cessation of smoking.


· Pre-operatively, aim for BP <140/90 mmHg or <130/85 if in heart failure or renal impairment. Aim HR between 50-60.


Respiratory
	Concerns
	Plan

	· Audible expiratory wheeze on a background of ischaemic heart disease and smoking.
	· Diagnose and treat possible causes such as asthma, COPD and pulmonary oedema from cardiac failure. 


· Modify anaesthetic plan such as considering a regional technique and avoiding a general anaesthetic which could decrease the patient’s respiratory function.


Family history
	Concerns
	Plan

	· Mother and father both died below Mongolia’s life expectancy (70 for females and 62 for males) from an unknown cause.


· Brother had a reaction to anaesthetic – “long time to wake up”.
	· Speak to other family or look at past medical records. Important to exclude death from an anaesthetic.


· Clarify brother’s reaction to anaesthetic as either pharmacokinetic (e.g. slow clearance of anaesthetic drugs) or pharmacodynamic (e.g. suxamethonium apnoea).


· Modify anaesthetic plan depending on results, such as avoiding suxamethonium.


Operative
	Concerns
	Plan

	· If patient is having a total knee replacement, this would be considered intermediate risk surgery with significant postoperative pain issues.
	· Consider sciatic and femoral nerve blocks or an epidural to minimise postoperative opioid use to prevent respiratory depression.
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Further reading


ASA scores are risk assessment tools. Morbidity roughly doubles and mortality increases approximately six-fold as ASA increases by one. However, it is should be considered a very general scoring system as it does not accurately assess an individual’s risk.





Other more precise risk assessment scoring systems include the Detsky modification of the Goldman risk assessment, cardiopulmonary exercise testing and even airway assessment tools such as the Mallampati score.





1. Minchom, A. Preoperative assessment. Anaesthesia and Intensive Care Medicine 7:12. Elsevier 2006: 437-441.








Further reading


Valvular disease�
Signs indicating severe valvular disease�
�
Mitral stenosis


(valve area < 1cm2)�
Pulmonary oedema, cardiac failure, atrial fibrillation and dyspnoea.


Small pulse pressure; soft 1st heart sound; early opening snap; long diastolic murmur; diastolic thrill at the apex; signs of pulmonary hypertension. �
�
Mitral regurgitation�
Pulmonary oedema and dyspnoea.


Small volume pulse; enlarged left ventricle; loud S3; soft S1; early A2; early diastolic rumble; signs of pulmonary hypertension; signs of left ventricular failure. �
�
Aortic stenosis


(valve area < 1cm2 or gradient > 50mmHg) �
Dyspnoea, angina and syncope.


Plateau pulse; carotid pulse reduced in force; thrill in aortic area; length of systolic murmur and lateness of peak of murmur; soft or absent A2; pressure loaded apex beat; signs of left ventricular failure (late sign). Note: These signs are not reliable in distinguishing moderate and severe disease and in the elderly.�
�
Aortic regurgitation�
Collapsing pulse; wide pulse pressure (>80mmHg); long decrescendo diastolic murmur; left ventricular S3; soft A2; mid to late diastolic murmur (Austin Flint murmur); signs of left ventricular failure.�
�
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2. Talley, N; O’Connor S. “Correlation of physical signs and cardiovascular disease”. Clinical Examination 5E. Elsevier 2009: 66-74.











