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PREOPERATIVE MEDICAL EVALUATION

I.

Preoperative Medical Evaluation:




- primary care physician being asked to:






1.)

Establish baseline history and physical. 






2.)

Identify previously undetected disease.











3.)

Assess operative risk.  Should the patient proceed with elective surgery?






4.)

Make specific recommendations regarding preoperative treatment









that might lower the risk of surgery.






5.)

Give suggestions regarding intraoperative and postoperative care.

II.

History:





Age
-
see lab algorithm for additional studies (page 2)





CC

-
what type of operation










what type of anesthesia





PMHx
-








surg
-
problems with anesthesia, DVT, PE







med
-
diabetes, COPD, bleeding disorders, cardiac, sleep apnea, H/O trauma or 



 












surgery to back, ? need for antibiotic prophylaxis







OB
-
LMP







allergies
-







meds
-
prescription













OTC













Herbal (see reference #2)







SHx
-
tobacco, ETOH, drug use

FHx
-
malignant hyperthermia (autosomal dominant), bleeding disorders,                     diabetes, ASCVD







ROS
-
thorough, esp. LMP, cardiovascular, pulmonary, functional status







Advanced directives/Code Status
-

III.

P.E.:




Thorough esp. examination of airway and mouth, ROM of neck, cardiovascular 






and pulmonary.

IV.
Lab:
(Med Clin North Am
77:289-307)





-
routine or non-selective lab testing not justifiable





-
screening should be based on age, coexistent illness, type of surgery





-
several factors important to consider when deciding whether to order lab






tests in asymptomatic individuals







1.)

Is there significant likelihood test will be abnormal?







2.)

Will discovery of abnormal test result lead to treatments or 





















investigations that reduce the patient's surgical risk?







3.)

Is it important to get a baseline test for tests that may be repeated after










surgery?

Lab Testing in Asymptomatic Low-Risk Patients:




Hgb/HCT



-
recommended in patients before major surgery expected to have 
















  high blood loss











-
not recommended for minor surgery in asymptomatic individuals




WBC



-
not recommended




Platelets -
not recommended




Lytes


-
not recommended




Renal function
-
asymptomatic renal insufficiency more common with age, 
















and is related to perioperative morbidity.  Management 























decisions based on renal function.  Therefore, recommended 




















in patient over 50* scheduled for major elective surgery.




Glucose

-
not recommended*




LFTs



-
not recommended




Coags


-
abnormalities rare in patients without clues on Hx or Px












not recommended





UA




-
not recommended




CXR



-
debatable.  Some recommend in patients > 60.  Others suggest












CXR only if Hx + Px suggests it or intrathoracic surgery planned




EKG

-


EKG for male patient > 45*, female patient > 50*




Pregnancy test - any question of pregnancy




Other thoughts:




-
If dementia or history inadequate, routine testing more justifiable.




-
Some studies suggest prior test results (< 4 months old*) adequate, if prior test






normal and no change in status.




In Summary:

-
Routine preoperative testing before elective surgery not justified, because the






frequency of unexpected abnormalities that change management is so low.




-
One possible algorithm:

	Test/Age
	0-40
	40-45
	45-49
	50-59
	60+

	H & P
	X
	X
	X
	X
	X

	CXR
	
	
	
	
	

	EKG: Males
	
	
	X*
	X*
	X*

	      Females
	
	
	
	X*
	X*

	Cr/BUN
	
	
	
	X*
	X

	HCT
	before major surgery expected to have high blood loss
	
	
	
	

	PT/PTT
	not indicated in otherwise healthy patients
	
	
	
	


V.

Preoperative Pulmonary Evaluation:





-
Pulmonary complications are important cause of postoperative morbidity 











and mortality.  Include aspiration, pneumonia, atelectasis, pulmonary 













edema, PE.





-
Risk factors:
site of operation (most important), duration of surgery and






anesthesia, tobacco use, chronic lung disease, pulmonary hypertension, 








         obstructive sleep apnea.




-
Site of operation:









-
pulmonary complications higher as surgery nears the diaphragm

-
PPC 10-33% of upper abdominal surgery, 0-10% lower abdominal surgery







-
General anesthesia causes 10% drop in FRC due to anesthetic and muscle








relaxant







-
When upper abdominal organs handled, diminished diaphragmatic 










contractility lasts for days







-
anesthetic and diaphragmatic paresis together cause 20-50% decrease in 











FRC and expiratory flows.  May last up to two weeks.







-
Postoperatively:
higher RR, lower TV.  Shallow respirations cause 
















atelectasis







-
10-30% drop in p02 believed due to V/Q mismatches







-
In normal patient, these changes unimportant.  In compromised patient,








these changes can be crucial.





-What can we do to reduce pulmonary complications?




-
Reduction of risk factors (preoperatively)






-
Tobacco abuse
-
stop smoking ( 8 weeks prior to surgery.






-
COPD
-
smoking cessation, optimize lung function (Ipratrupium ortiotropium, 






beta agonist prn, steroid if indicated), lung expansion












-
If infected sputum, antibiotics and delay surgery.






-
In high-risk patients - incentive spirometry 15 min.  QID preoperatively.





-
Reduction of risk factors (post-operatively)






-
deep breathing exercises or incentive spirometry






-
pain control






-
early mobilization

Algorithm for Preoperative Pulmonary Evaluation

Possible preoperative measures to improve pulmonary function:



1)
smoking cessation (8 weeks)



2)
bronchodilators



3)
incentive spirometry

Postoperative measures to improve function:




1)
incentive spirometry




2)
early mobilization




3)
pain control

Who needs preoperative pulmonary function testing? (see below)



Very few. Only those with:

1) Unexplained dyspnea or exercise tolerance

2) Those with COPD or asthma and unclear whether at their baseline

3) planned lung resection
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VI.

Preoperative Cardiovascular Testing:





-
1/3 to 1/2 of perioperative deaths are cardiac.





-
Many recent studies devised to look at how we can better predict who will






develop these cardiac events, so that we can intervene medically or 















surgically preoperatively.





A.
Multifactorial Risk Studies:







1.)

Goldman
-
best known, most widely used.  Looked at 1,001 patients 














who underwent noncardiac surgery in the late 70's.  Came up with










Goldman Criteria and risk categories:

 









Goldman Criteria











 











































 









   


Points                  - S3 gallop or jugular venous distention on preoperative





     physical examination




































11



 - Transmural or subendocardial myocardial infarction in the





     previous 6 months






































10



 - Premature ventricular beats, more than 5/min documented





     at any time












































7




- Rhythm other than sinus or presence of premature atrial 







contractions on last preoperative electrocardiogram














7




- Age over 70 years









































5




- Emergency operation







































4




- Intrathoracic, intraperitoneal or aortic site of surgery
















3




- Evidence of important valvular aortic stenosis





















3




- Poor general medical condition































3








(K ( 3, HCO3 ( 20, BUN > 50,Cr > 3, pO2 < 60, pCO2 >40








 Abnormal liver ((GOT), or bedridden)



































Cardiac Morbidity



Cardiac Death



Class I (0 to 5 points)



















0.7%












0.2%




Class II (6 to 12 points)



















5%












 2%






Class III (12 to 25 points)
















  11%











 

2%




Class IV (26 or more)




















22%










 
 
56%







-
Predicted complications of class 4 well




-
Low sensitivity for identifying high-risk patient in the intermediate risk groups

   






2.)

Detsky
-
added angina classes, remote MI, and CHF






B.

Functional Capacity:









-
can help assess cardiac risk before noncardiac surgery






C.

Sugery Specific Risk





D.

Algorithm (ACC/AHA) - see below








1.) includes urgency of surgery, major active cardiac conditions, surgery 










  specific risk, and functional capacity




[image: image2]
-
ACC/AHA Guidelines (see p 6 of handout)






-5 Key questions (steps)
1) Is the non-cardiac surgery urgent?

2) Is there a major active cardiac condition? (see table 2, p 9)

3) It the patient undergoing low risk surgery? (see table 3, p10)

4) Does the patient have good functional capacity without symptoms?  (see table 4, p10)

5) Clinical Risk Factors (see table 5, p10)

a) None - proceed with surgery

b) 1 or 2 proceed with surgery with Beta Blockers

c) 3 or more - consider cardiac testing if it will change management; beta blockers




E.

Reducing Postoperative Cardiac Complications:  B-Blockers

KEY POINT -
B blockers recommended for patients with known or high-risk for coronary artery disease.  Can reduce cardiac complication significantly.








-aim for HR <55 (see sample MGH protocol, page 11)




F. Possibly reducing postoperative cardiac complications









1.)  statins - in study, they reduce absolute mortality 1%




















- start statins if indicated long term

         G.  Summary:
-Use perioperative beta blockers if patient high risk for heart disease
-Consider pre-operative cardiac testing only if it will change management

VII.

Specific Situations:







A.

Diabetes










-
little data on perioperative care










-
Theoretically:  elevated glucoses can cause diminished leukocyte 
















function, increased infection rate, delayed wound healing.  











Aim for glucoses <200.










1.)

Diet Controlled













-
no dextrose or insulin.  Follow glucose.










2.)

Oral Agents













-
Hold oral hypoglycemic the day of surgery (hold metformin  














for 2 days).













-
If well controlled and short surgery, may not need insulin












- If poorly controlled, variable rate IV insulin infusion (see table 6, page 12)













-
Restart oral hypoglycemic when eating normally.










3.)

IDDM


                          - Variable rate IV insulin infusion (see table 6, page 12)












- Aim for glucose of 120-180







B.

Hypertension










-
mild-moderate diastolic HTN (<110) - adjust meds during the several 













weeks prior to surgery.  Acute control not advisable.










-
poorly controlled HTN - postpone elective surgery until BP <180/110.










-
If time allows, bring BP to 140/90 over several weeks.










-
Take meds the morning of surgery (except diuretic*).







C.

Anemia










-
No absolute threshold for transfusions.  Overall clinical picture is what 













is important.  In higher risk patient, keep Hgb above 9*, 







D.

Adrenal Insufficiency










-
If 3 weeks of suppressive doses (Prednisone >7.5 QD) in past 6 months, 












need stress steroid doses.







E.

Anticoagulation

-
If on Coumadin (INR 2-3):  stop Coumadin approximately 4 days before 



surgery 
  Consider preoperative anticoagulation (LMWH or Heparin) for those at 


  highest risk of thromboembolism (see Table 8, pg 12).  Postoperatively can 


heparinize.  Discuss timing of starting Heparin with surgeon.










-
D/C nonsteroidals at least one week before surgery.










- D?C ASA at least one week prior to surgery *(unless coronary stent).










- if prior PCI, see table 9, page 14







F.

DVT/PE Prophylaxis










-
Prophylaxis:  Warfarin, LMWH, SQ Heparin, external pneumatic 

















compression, early activity. 







G.

Endocarditis Prophylaxis










-
Efficacy of prophylaxis unproven.










-
AHA 2007 Guidelines:  antibiotics for high-risk cardiac 
























abnormalities (prosthetic heart valves, prior endocanditis, certain 
















congenital heart disease) undergoing high-risk procedure (see Table 7,









   p. 12).

VIII.

Summary:







-
Preoperative medical evaluation is more than a "routine" H & P.  Do both








thorough and focused H & P, order appropriate lab tests, decide whether 








further cardiovascular or pulmonary testing indicated, make specific 








recommendations regarding preoperative and perioperative care.

IX.



Cases:







1.)

L.T. is a 68-year-old man with diabetes, COPD, osteoarthritis, who is 










scheduled for hip replacement in two weeks.  He has a 56-pack year 












     smoking history.  Meds include:  glyburide, albuterol, ibuprofen.  On 













exam, he has occasional wheezes, barrel shaped chest.







2.)

D.R. is a 71-year-old woman with a history of hypertension scheduled for










carotid endarterectomy.  Meds include benazepril.  Exam notable for BP of










160/100, right carotid bruit.  EKG shows Q waves inferiorly.  Last EKG 8 










years ago unremarkable.

What else do you want to know?

Any further testing?

What are your recommendations?

For Additional Info:

1.)

ACC/AHA Guidelines on Perioperative Cardiovascular Evaluation: Executive Summary. Anesthesia & Analgesia 106(3):685-712, 2008.
2.)

Ang-Lee MK et all. Herbal Medicines and Perioperative Care. JAMA 286(2): 208-216, 2001.

3.) 
Bepoje SR et al. Perioperative Evaluation of the Patient with Pulmonary Disease. Chest 132(5):1637-1645, 2007.

4.)

Flood C, Fleisher LA. Preparation of the Cardiac Patient for Noncardiac Surgery. Amer Fam Phys 75(5):656-665, 2007.

5.)

Marks JB. Perioperative Management of Diabetes. Am Fam Phys 67(1):93-100, 2003.
6.)

Macpherson DS. Preoperative Laboratory Testing: Should any Test be "Routine" Before Surgery? Med Clin North Am 77(2):289-207, 1993.

[image: image3.png]' fable 2. Active Cardiac Conditions for Which the Patient Should Undergo Evaluation and Treatment Before Noncardiac Surgery

. (Class I, Level of Evidence: B)
Condition Examples
Unstable coronary syndromes Unstable or severe angina* (CCS class III or IV)t
Recent MI}

Decompensated HF (NYHA functional
class IV; worsening or new-onset HF)

Significant arrhythmias High-grade atrioventricular block

Mobitz II atrioventricular block

Third-degree atrioventricular heart block

Symptomatic ventricular arrhythmias

Supraventricular arrhythimias (including atrial fibrillation) with uncontrolled
ventricular rate (HR greater than 100 beats per minute at rest)

IS\?'m tomatic bradycardia
ewly recognized ventricular tachycardia

Severe valvular disease Severe aortic stenosis (mean pressure gradient greater than 40 mm Hg,
aortic valve area less than 1.0 cm?, or symptomatic)

Symptomatic mitral stenosis (progressive dyspnea on exertion, exertional

presyncope, or HF)

~

* According to Campeau.?

+ May include “stable” angina in patients who are unusually sedentary.
1 The American College of Cardiology National Database Library defines recent MI as more than 7 days but less than or equat to 1 month (within 30 days).
CCS indicates Canadian Cardiovascular Soclety; HF, heart failure; HR, heart rate; MI, myocardial infarction; NYHA, New York Heart Association.





Table 3.
Cardiac Risk Stratification for Noncardiac Surgical Procedures**

High risk (reported cardiac risk often > 5 percent)

Emergent major operations, particularly in the elderly

Aortic and other major vascular surgery

Peripheral vascular surgery

Anticipated prolonged surgical procedures associated with large fluid shifts and / or blood loss

Intermediate risk (reported cardiac risk generally < 5 percent)

Carotid endarterectomy

Head and neck surgery

Intraperitoneal and inthrathoracic surgery

Orthopedic surgery

Prostate surgery

Low risk (reported cardiac risk generally < 1 percent)(
Endoscopic procedures

Superficial procedures

Cataract surgery

Breast surgery
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**Combined incidence of cardiac death and nonfatal myocardial infarction.

( Do not generally require further preoperative cardiac testing.
Table 4. 

Functional Capacity Assessment from Clinical History


Excellent (Activities requiring > 7 METs)

· Carry 24 lb up 8 steps

· Carry objects that weigh 80 lb

· Outdoor work (shovel snow, spade soil)

· Recreation (ski, basketball, squash, handball, jog/walk 5 mph)

Moderate (Activity requiring > 4 METs but < 7 METs)
· Have sexual intercourse without stopping

· Walk at 4 mph on level ground

· Outdoor work (garden, rake, week)

· Recreation (roller skate, dance, fox trot)

Poor (Activity requiring < 4 METs)

· Shower/dress without stopping, strip and make bed, dusting, dish washing
· Walk at 2.5 mph on level ground
· Outdoor work (clean windows)
· Recreation (play golf, bowl)
Table 5

Clinical Risk Factors* - Cardiac Risk Index


- HLo ischemic heart disease

- HLo compensated or prior heart failure


- HLo cerebrovascular disease


- diabetes mellitus


- renal insufficiency
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Variable Rate Intravenous insulin Infusion

Mix 100 U short-acting insulin in 100 mL normal saline (1 U = 1 mL)

Start insulin infusion at 0.5 to 1 U per hour (0.5 to 1 mL per hour)*

Start a separate infusion of 5 percent dextrose in water at 100 to 125 mL per hour

Monitor blood glucose hourly {every two hours when stable) and adjust insulin infusion rate according to
the following algorithm: .

Blood glucose level, mg per dL
{mmol per L)} . Action

Below 70 (3.89) Turn off insulin infusion for 30 minutes, recheck blood glucose level. if
blood glucose level is still below 70, give 10 g glucose and recheck bicod
glucose level every 30 minutes until the level is above 100 (5.56), then
restart infusion and decrease rate by 1 U per hour.

7110120 (3.94 10 6.67) Decrease insulin infusion rate by 1 U per hour
121 to 180 (6.72 to 10.0) Continue insulin infusion as is

181 to 250 (10.1 to 13.89) Increase insulin infusion rate by 2 U per hour
251 t0 300 (13.94 to 16.67) Increase insulin infusion rate by 3 U per hour
301 10 350 (16.72 to 19.4) Increase insulin infusion rate by 4 U per hour
351 10 400 (19.5 t0 22.2) Increase insulin infusion rate by 5 U per hour
Above 400 (22.2) Increase insulin infusion rate by 6 U per hour

*——Glucose infusion rate can also be increased if tendency toward hypoglycemia persists.
+—Target blood glucose range is 120 to 180 mg per dL (6.67 to 10.0 mmol per L).





[image: image6.png]'Tablﬁ’#.z Cardiac Conditions Associated With the Highest Risk
of A e Outcome From Endocarditis for Which Prophylaxis
with Dental Procedures Is Reasonable

prosthetic cardiac valve or prosthetic material used for cardiac vaive repair
Previous IE ‘
Congenital heart disease (CHD)*

Unrepaired cyanotic CHD, including palliative shunts and conduits

Completely repaired congenital heart defect with prosthetic material or

device, whether placed by surgery or by catheter intervention, during the

first 6 months after the proceduret

Repaired CHD with residual defects at the site or adjacent to the site of a

prosthetic patch or prosthetic device (which inhibit endothelialization)
Cardiac transplantation recipients who develop cardiac valvulopathy

*Except for the conditions listed above, antibiotic prophylaxis is no longer
recommended for any other form of CHD.

tProphylaxis is reasonable because endothelialization of prosthetic material
occurs within 6 months after the procedure.

-
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TABL
Which patients on warfarin
should receive heparin bridging before surgery?

High risk for thromboembolism: bridging advised

Known hypercoagulable state as documented by a
thromboembolic event and one of the following:

+ Protein C deficiency

- Protein S deficiency

- Antithrombin Il deficiency

« Homozygous factor V Leiden mutation

+ Antiphospholipid-antibody syndrome

Hypercoagulable state suggested by recurrent {two or more)
arterial or idiopathic venous thromboembolic events*

Venous or arterial thromboembolism in prior 1-3 months
Rheumatic atrial fibrillation

Acute intracardiac thrombus visualized by echocardiogram
Atrial fibrillation plus mechanical heart valve in any position

Older mechanical valve model (single-disk or ball-in-cage)
in mitral position

Recently placed mechanical valve {< 3-months)
Atrial fibrillation with history of cardioembolism

Intermediate risk for thromboembolism:
bridging on a case-by-case basis

Cerebrovascular disease with multipie (two or more)
strokes or transient ischemic attacks without risk factors
for cardiac embolism

Newer mechanical valve model {eg, St. Jude) in'mitral
position

Older mechanical valve modetl in aortic position

Atrial fibrillation without a history of cardiac embolism
but with multiple risks for cardiac embolismt

Venous thromboembolism > 3-6 months ago$

Low risk for thromboembolism: bridging not advised

One remote venous thromboembolism (> 6 months ago)}

Intrinsic cerebrovascular disease (eg, carotid atherosclerosis)
without recurrent strokes or transient ischemic attacks

Atrial fibrillation without muitiple risks for cardiac embotism
Newer-model prosthetic valve in aortic position

* Not including primary atherosclerotic events, such as stroke or
myocardial infarction due to cerebrovascular or coronary disease.

1 For example, ejection fraction < 40%, diabetes, hypertension,
nonrheurnatic valvular heart disease, transmural myocardial
infarction within preceding month.

1 For patients with a history of venous thromboembolism under-
going major surgery, consideration can be given to postopera-
tive bridging therapy only (without preoperative bridging).

Reprinted, with permission, from reference 15.

erative thromboembolic event but carries the poten-
tial risks of postoperative bleeding and development
of heparin-induced thrombocytopenia.

For bridge therapy, outpatient UFH is not practical
given the need for partial thromboplastin time meas-
urements, leaving LMWH as the best option for out-
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