Non-Cardiac Surgery in the Cardiac Patient

I. Detection of Comorbid Disease- Elective Surgical Procedures

a. Performance of comprehensive history and physical exam
i. Assessment of known cardiac/medical illness
ii. Detection of unknown co-morbidity
b. Determination of severity of cardiac/comorbid disease
i. Pre-surgical testing (biochemical testing, U/A, ECG stress-testing, pulmonary function testing, specialized studies if necessary)
ii. Monitoring progression of cardiac/comorbid disease
II. Operative Risk Assessment

a. Dripps-American Surgical Association Classification

i. Quantify surgical risks based on physical findings and lab results
	
	Dripps-American Surgical Classification

	Class I
	Healthy patient; limited procedure

	Class II
	Mild to moderate systemic disturbance

	Class III
	Severe systemic disturbance

	Class IV
	Life-threatening disturbance

	Class V
	Not expected to survive; with or without surgery


b. Cardiac Risk Scale

	Class
	Points
	Potentially Fatal Cardiac Complications
	Cardiac Death

	I
	0-5
	0.7%
	0.2%

	II
	6-12
	5.0%
	2.0%

	III
	13-15
	11%
	2.0%

	IV
	>26
	22%
	56.0%


c. Assessment of Individual Risk Factors- Life Threatening Cardiac death- Non fatal
	Factor
	Yes 
	No
	Yes
	No 
	Points
	P

	3rd Heart Sound or JVD
	14%
	3.5%
	20.0%
	1.2%
	11
	<0.001

	MI in past six months
	14%
	3.7%
	23.0%
	1.4%
	10
	<0.001

	Rhythm other than sinus
	10%
	3.0%
	9.0%
	1.0%
	7
	<0.001

	> 5 PVCs/min
	16%
	3.3%
	14.0%
	1.4%
	7
	<0.001

	Age >70
	6%
	3.0%
	5.0%
	0.4%
	5
	0.001

	Emergency Procedure
	8%
	3.0%
	5.0%
	1.0%
	4
	<0.001

	Hemodynamically Significant Aortic Stenosis
	4%
	4.0%
	13.0%
	1.6%
	3
	0.007

	Aortic, Intraabdominal Aortic Stenosis
	7%
	1.2%
	2.5%
	1.4%
	3
	0.007

	Poor General Health
	7%
	2.0%
	4.0%
	1.0%
	3
	0.027

	Total
	
	
	
	
	53
	


III. Analysis of Risk/Benefit Ratio

a. Estimate patient’s ability to respond to peri-operative and postoperative stress
i. Pre-operative state of health
ii. Intra-operative stress factors
1. Predisposition to pulmonary complications (i.e. reduction in functional respiratory capacity, cough reflex suppressed, mucociliatory clearance is depressed, tracheal intubation promotes direct colonization of the upper airway)
2. Myocardial risk factors (i.e. increased myocardial oxygen demand due to increased heart rate and contractility- especially known cardiac disease)
3. Metabolic risk factors (i.e. fluid and electrolyte shifts)
4. Hematological risk factors (i.e. intra-operative/post-operative blood loss- especially unanticipated loss)
b. Risk Factors Associated with Surgical Procedures

i. Surgical Factors

1. Type of surgical procedure (i.e. anatomical location, open/laproscopic)
a. Recover faster from laproscopic surgery
b. Abdominal surgery is associated with a lot of pain
2. Length of surgical procedure
a. Patient will be under anesthesia longer increasing complications of stasis
b. Predisposes the patient to hypercoaguability states such as DVT and PE
ii. Anesthesia Factors

1. Respiratory intubation
a. MCC of postoperative morbidity is post-operative pulmonary complications
2. Type of anesthesia (i.e. general, regional, spinal)
iii. Patient factors

1. Cigarette smoking- compromised lung function based on amount of cigarettes they smoke
2. Respiratory disease- including occupational
3. Obesity- BMI 30 or greater
a. More difficult to intubate
4. Nutritional depletion- important in wound healing and recovery
5. Extremes of age
6. Diabetes Mellitus- compromised kidneys and vasculature
7. Hepatic dysfunction
8. Dysfunction of the adrenal cortex- more likely to have post-operative renal failure
9. Extended preoperative hospital stay
10. Acidosis, azotemia- difficulty in stabilizing
11. Hypo/hypertension
IV. Cardiac considerations in the surgical patient- ALL patients require comprehensive pre-operative evaluation of cardiac function (i.e. baseline/serial ECG comparison, baseline/comparative chest X-ray (CXR), cardiac enzymes, troponin levels, echocardiogram, pulmonary artery catheterization)
a. Recent myocardial infarction (less than 6 months prior)
i. ALL elective surgery should be postponed for 6 months post-MI
ii. Mortality rate post-operatively is 50% and lasts for up to 3 months
b. Unstable angina patients
i. Patients should avoid surgery, unless it is for bypass grafting
c. Stable angina patients
i. No clearly defined post-operative risk factors
d. Previous coronary artery bypass graft (CABG) patients
i. Significantly reduced danger of post-operative MI
e. Rheumatic heart disease patients- REQUIRE prophylactic antibiotic therapy, including endoscopic or laproscopic procedures
f. Clinically significant murmurs- individualized management plan based on type and grade of murmur and if associated CHF
i. Apical murmurs are not really risk assessment
ii. Must assess childhood murmurs 
1. Palpable thrill would require a cardiac work-up to assess significance
V. Considerations for the Cardiac patient- based on type of surgical procedure
a. Non-pulmonary surgical procedures

i. Pulmonary function testing (FEV1)  in all patients who exhibit any abnormalities in respiratory function (can be based only on historical factors)
ii. Baseline arterial blood gases (ABG)- for preexisting cardiac/pulmonary disease
b. Pulmonary surgical procedure- patients at greater post-operative risk due to removal of lung tissue
i. Above procedures and any specialized studies (i.e. radionuclide lung scan, exercise testing) and/or consults on a case by case basis
ii. Goal is to leave patient postoperatively with an FEV1 of at least 800ml to 1L- patients with less capacity will not be able to tolerate weaning from respirator- THIS PATIENT WOULD BE CONSIDERED INOPERABLE

VI. Surgical Emergencies in the Cardiac Patient
	
	AMPLE MEDICAL HISTORY

	A
	Allergies

	M
	Medications

	P
	Past Medical History

	L
	Last Meal-Bowel Movement

	E
	Events Preceding the Emergency


