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Learning Objectives:

Upon completion of this learning activity, participants will be able to:

o Describe appropriate preoperative anesthesia evaluation and testing for patients with
past medical history of cerebrovascular accident, hypertension, coronary artery disease,
smoking, obstructive sleep apnea, and diabetes.

e Describe the neurological physical exam.

o Develop a plan to continue or discontinue medications prior to surgery in the setting of
hypertension and coronary artery disease.

o Evaluate metabolic equivalents

e Describe the implications of duration of smoking cessation on perioperative pulmonary
complications.

e Describe screening methods for obstructive sleep apnea.

e Evaluate end-organ damage in diabetes.

Case A

A 78-year-old woman presents for preoperative anesthesia evaluation with a history of
cerebrovascular accident. She is scheduled for an open total colectomy.

1. What additional history do you want and why?

e When was the stroke? If the case is elective, you may want to consider delaying the
surgery for 9 months after recent stroke to decrease the risk of adverse cardiovascular
outcomes and mortality (Jorgensen 2014).

o What were the presenting symptoms of her stroke? Does she have any residual
symptoms? Knowing what symptoms she had previously can help establish a baseline
neurological status for comparison with any symptoms she might have
postoperatively. This can include mental status, speech, motor and sensory deficits, etc.
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Pre-existing sensory deficits may influence your decision to use regional anesthesia. Pre-
existing motor deficits may influence your choice of neuromuscular blockade.
Succinylcholine can cause hyperkalemia and cardiac arrest in patients with upregulation
of neuromuscular receptors secondary to muscle weakness and disuse.

What type of stroke did she have (hemorrhagic vs. ischemic)? The etiology of the stroke
has implications on your anesthetic management. For example, if she had a
hemorrhagic stroke secondary to uncontrolled hypertension you may want to lower
elevated blood pressure, whereas if she had an ischemic stroke secondary to carotid
artery stenosis you may want to maintain an elevated blood pressure.

What workup did she have for the stroke? If an appropriate workup has not been done
to evaluate her stroke, you may want to consider delaying the case to ensure she is
medically optimized.

2. What would be some important elements of a physical exam for this patient?

Case B

Baseline blood pressure

Mental status

Speech

Cranial nerve assessment including facial symmetry

Motor exam of muscle strength and tone

Sensory exam in extremities

Balance, gait (this is not often performed but may be observed when patients arrive or
learned during history-taking and is pertinent to fall risk)

A 43-year-old man presents for preoperative anesthesia evaluation with hypertension and
coronary artery disease. He is scheduled for a partial hepatectomy.

3. What additional history do you want related to his medical problems and why?

How long have has he had hypertension? What medications does he take? Does he take
them regularly? Have there been any recent changes to his medications? What is his
blood pressure normally? The goal is to determine hypertensive control and to consider
postponing a case if the patient is non-compliant on medications or not medically
optimized.

o Forexample, if he has elevated blood pressure and was recently started on one
anti-hypertensive medication a month ago and the case is elective, he may
benefit from a second anti-hypertensive medication and closer follow up with his
primary care physician.

o If he is already taking 4-5 medications for blood pressure for the past year and
sees his primary care physician regularly, delaying the case is unlikely to improve
his blood pressure control.



Perioperative hypertension increases the risk of cardiovascular disease, cerebrovascular
events, and bleeding (Charlson 1989). Patients with hypertension may have labile blood
pressure and higher set points for cerebral autoregulation. Careful titration of
antihypertensive medications intraoperatively is necessary to avoid relative
intraoperative hypotension and subsequent stroke.

Which blood pressure medications did he take today?

o ACE-inhibitors and angiotensin receptor blockers (ARBs) are occasionally held on
the day of surgery due to increased risk for refractory intraoperative hypotension
(vasoplegia). Certain patient populations may benefit from continued ACE-
inhibitors or ARBs. Hypotension may still occur despite holding medications on
the day of surgery and treating hypotension may be preferable to treating
hypertension. This is an area of ongoing debate and decisions are best
individualized to the patient (Mets 2013).

o Diuretics such as furosemide and hydrochlorothiazide are occasionally held to
avoid preoperative intravascular volume depletion, which, in combination with
NPO status, can lead to intraoperative hypotension.

o Clonidine may cause rebound hypertension if not continued the day of surgery.

o Beta blockers should be continued in all patients taking them. Routine
prophylactic perioperative beta blockade is not recommended (Poise 2008).

o Clinical judgment must be used based on the patient’s medical comorbidities, the
nature and duration of the surgery, and risks and benefits of taking or holding
various anti-hypertensives.

How was he diagnosed with coronary artery disease? Has he ever had a heart attack?
What symptoms did he have at that time? Some patients may be asymptomatic and
were diagnosed with myocardial infarction on a routine ECG. If they have had a “silent
MI” increased vigilance is necessary as the patient may have atypical symptoms and
may not complain of chest pain.

Does he have any chest pain? Does it occur with activity or at rest? What is his activity
level? Can he walk two blocks without stopping? Can he climb two flights of stairs
without stopping? Even if the patient has had a prior cardiac work up or medical
optimization note from a primary care physician or cardiologist, it is important to
reassess their symptoms as their clinical status can change after those clinical visits prior
to surgery. It is important to establish if they have angina, and if so, if it is stable or
unstable. If they have a sedentary lifestyle, it may be difficult to assess their metabolic
equivalents (METs, see table below) and a stress test may be warranted (Fleischer 2014).
1 MET is the resting or basal oxygen consumption of a 40-year-old, 70-kg man.
Decreased self-reported exercise tolerance is associated with increased perioperative risk
(Reilly 1999). In addition to ischemia, low exercise tolerance may be indicative of
congestive heart failure (CHF) or pulmonary disease. CHF may increase rates of
perioperative complications including perioperative pneumonia, prolonged intubation,
reintubation, sepsis, extended length of stay, mortality, and return to the operating
room (Amdur 2016).

Examples of metabolic equivalents include:



1 MET: Can you:

e Take care of yourself?

e Fat, dress, or use the toilet?

e Walk indoors around the house?

e Walk a block or 2 on level ground at 2 to 3 mph?

4 METs: Can you:

e C(limb a flight of stairs or walk up a hill?

e Walk on level ground at 4 mph?

e Run a short distance?

e Do heavy work around the house like scrubbing floors or lifting or moving
heavy furniture?

e Do light work around the house like dusting or washing dishes?

e Participate in moderate recreational activities like golf, bowling, dancing,
doubles tennis, or throwing a baseball or football?

Greater than 10 METs: Can you:

e Participate in strenuous sports like swimming, singles tennis, football,
basketball, or skiing?

Fleisher, et al. ACC/AHA 2007 Guidelines on Perioperative Cardiovascular Evaluation and Care for
Noncardiac Surgery. Circulation. 2007; 116:e418-e500. Table 3.

Does he have any shortness of breath? Does it occur with activity or at rest? Does he
have any trouble breathing when he lies flat? How many pillows does he sleep with?
Does he have any swelling in his legs? If the patient has significant coronary artery
disease and prior history of myocardial infarction, they are at risk for congestive heart
failure. Assess the patient for evidence of fluid overload, dyspnea, orthopnea, and lower
extremity edema.

Has he ever seen a cardiologist? When was the last visit? Has he ever had an ECG?
Echocardiogram or ultrasound of the heart? Stress test? Has he ever had an abnormal
heart rhythm? Determine what preoperative cardiac testing the patient has already had
to discern if further testing or consultation will change management. Recommendations
include (Fleisher 2014):

o Preoperative resting 12-lead ECG in patients with: known coronary heart disease,
significant arrhythmia, peripheral arterial disease, cerebrovascular disease, or
other significant structural heart disease (except in low-risk surgery)

o Preoperative echocardiogram to assess LV function in patients with:

* No history of heart failure, presenting with dyspnea

= History of heart failure, with worsening dyspnea or other clinical
symptoms

= History of heart failure, clinically stable, no echocardiogram in past year



» Evaluation of echocardiogram should include assessment of ejection
fraction for systolic dysfunction, regional wall motion abnormalities for
ischemia, valvular function, and evidence of diastolic dysfunction. There
is a higher rate of major adverse cardiovascular events, length of stay,
and postoperative heart failure in patients with diastolic dysfunction (with
and without systolic dysfunction) (Fleisher 2014).

o Exercise stress test in patients with: elevated risk and poor (less than 4 METs) or
unknown functional capacity, if it will change management.

o Pharmacologic stress test in patients with: elevated risk and poor (less than 4
METs) functional capacity, if it will change management.

4. On exam, his blood pressure is 220/116 and surgery is schedule for tomorrow. What will
you do next?

CaseC

| would delay elective major surgery for hypertensive urgency (diastolic >110 mmHg
and/or systolic > 180 mmHg). Preoperative hypertension is associated with a 35%
increase in cardiovascular complications. Patients with DBP>110 mmHg have an
increased risk of dysrhythmias, myocardial ischemia or infarction, neurological
complications, and renal failure (Howell 2004).

A 36-year-old woman with 15-pack-year smoking history presents for laparoscopic tubal
ligation. Her surgery is scheduled for next week.

5. What advice should you give her about smoking?

Case D

Smoking cessation for 12-24 hours decreases nicotine and carboxyhemoglobin levels.
Smoking cessation for 1-2 weeks can decrease sputum volume.

Smoking cessation for 4-8 weeks can reduce respiratory complications and improve
wound healing.

Some studies show that short-term (< 4 weeks) smoking cessation before surgery can
increase pulmonary complications (Bluman 1998), while other studies have not shown
any increase in pulmonary complications with short-term cessation (Barerra 2005).

| would encourage her to quit smoking since surgery is a strong motivator for patients to
change health behaviors. | would inform her that since her surgery is scheduled in a
week, smoking cessation may not affect her risk for pulmonary perioperative
complications and poor wound healing now. However, it will improve her health for
future potential surgeries. Since it is an elective case, she can also consider re-scheduling
her surgery for 4-8 weeks after she quits smoking.



A 58-year-old man with a BMI of 45 kg/m? presents for preoperative anesthesia
evaluation. He is scheduled for an outpatient knee arthroscopy.

6. How can you screen for obstructive sleep apnea?

e The STOP-BANG questionnaire can be used to screen for the presence of OSA. The risk
factors include: Snoring, Tired, Observed not breathing, high blood Pressure, BMI>35
kg/m?, Age>50, Neck Circumference > 40 cm or 17 inches, Gender male.

o Low risk for OSA=0-2 risk factors.

o Intermediate risk for OSA=3-4 risk factors.

o High risk for OSA=5-8 risk factors.

e The Berlin questionnaire can also be used to screen for the presence of OSA. It consists
of 10 questions in 3 categories.

o Patients are low risk if there is only 1 or no categories with a positive score

o Patients are high risk if there are 2 or more categories with a positive score.

o Scores are considered positive in categories 1 and 2 if there are 2 or more points,
and positive in category 3 if patients have hypertension or BMI>30 kg/m?. See
suggested reading for more information.

e Polysomnography confirms the diagnosis by determining the apnea-hypopnea index
(AHI).

o AHI 5-15=mild OSA

o AHI 15-30=moderate OSA

o AHI>30 is severe OSA.

7. His polysomnogram results include an apnea-hypopnea index of 55. What other
information would you like to know?

e Was he prescribed a CPAP machine? Does he use it? Did he bring it with him for
surgery? If he brought his CPAP machine with him it can be used in recovery. Patients
with home CPAP should be advised to bring their machine with them on the day of
surgery; otherwise, a new machine will need to be provided by respiratory therapy and
will require optimization of mask fit. Patients should be advised to use their CPAP for
several days postoperatively (whether inpatient or at home) while on opioids due to
potential OSA exacerbation and decreased arousal. Patients noncompliant with CPAP
use after discharge may not be appropriate for ambulatory surgery (Joshi 2012).

e The presence of OSA is associated with an increased risk of postoperative complications,
including respiratory failure and postoperative intubation and ventilation (Opperer
2016). Patients with an AHI>30 have severe OSA. Given the diagnosis and potential
need for opioid pain management based on the surgery, consideration should be made
regarding duration of post-operative monitoring, including the possibility of 23-hour
observation or inpatient admission. Factors to consider include nature of surgery,
comorbid conditions, type of anesthesia (sedation, regional, general), need for
postoperative opioids, CPAP compliance, and PACU course such as hypoxemic events.



Case E

Has he had any history of difficult airway or problems with anesthesia? Mask
ventilation, direct laryngoscopy, endotracheal intubation and fiberoptic visualization of
the airway are more difficult in patients with OSA.

Does he have any other medical problems associated with OSA? Patients with OSA have
increased prevalence of hypertension, atrial fibrillation, bradyarrhythmias, ventricular
ectopy, stroke, heart failure, pulmonary hypertension, dilated cardiomyopathy, and
coronary artery disease. History and physical exam should focus on these potential
associated comorbidities.

A 52-year-old man with diabetes type Il presents for preoperative evaluation. He is having a
ventral hernia repair.

8. What additional history do you want and why?

Does he take any medications for diabetes? Long-acting basal insulin (glargine or
detemir) can be decreased by 50-75% the evening before (in daily dosing) or the morning
of surgery (in twice daily dosing), depending on the duration of the surgery and how long
the patient will be NPO. Short-acting insulin is ordinarily held on the day of surgery but
understanding a patient’s insulin sliding scale regimen can provide guidance to
perioperative insulin needs based on blood glucose levels. Oral diabetic medications are
frequently held to decrease the risk of hypoglycemia. Metformin is usually held because
it can increase the risk of lactic acidosis.

What does his blood sugar tend to run at home? What is his most recent hemoglobin
Alc? These questions give an idea about the level of diabetic control and can assist in
developing reasonable perioperative goals.

Diabetes is associated with end organ damage including autonomic neuropathy,
gastroparesis, retinopathy, cardiovascular disease including silent myocardial infarction,
nephropathy, peripheral neuropathy, and peripheral arterial disease. History-taking
should probe the extent of diabetic comorbidities in these areas.

9. How can you evaluate end-organ damage in diabetes?

Autonomic neuropathy: positive orthostatic vital signs, resting tachycardia, loss of heart
rate variability during deep breathing, impaired heart rate response to exercise,
dysrhythmias, impaired ventilatory response to hypoxia and hypercapnia, gastroparesis
Retinopathy: visual impairment

Cardiovascular disease: angina, coronary artery disease, congestive heart failure,
hyperlipidemia

Nephropathy: hypertension, peripheral edema, albuminuria, decreased GFR

Peripheral neuropathy: decreased position sense and sensation (vibration, pinprick,
temperature) in toes and feet, foot infections, non-healing diabetic ulcers

Peripheral arterial disease: diminished pedal pulses
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