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1. Elective
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Medications, Anesthetic Implications, and Recommendations for Preoperative Management

Medications
Aminoglycosides

Aspirin

Clonidine

Lithium

Monoamine oxidase

inhibitors (isocarboxazid,

Anesthetic Implications
Can potentiate nondepolarizing relaxants

Platelet dysfunction, bleeding potential

Acute withdrawal can cause hypertensive crisis;
decrease anesthetic requirements

Potentiate neuromuscular blockers, induce
hypothyroidism in some patients; lithium
concentrations increase with decreased
serum sodium

Increased catecholamine stores; hepatotoxicity;
rare but potentially fatal reactions with opioids,

Recommended Management
Monitor neuromuscular relaxants carefully

Consider preoperative discontinuation for at least
10-14 days; discuss with prescribing physician
regarding risk of stroke, myocardial infarction
(MI), or thrombosis with discontinuation

Continue therapy the day of surgery; can use dermal
delivery perioperatively; decrease anesthetic
requirements intraoperatively

Monitor neuromuscular blockade carefully, obtain
thyroid function tests preoperatively if indicated;
monitor serum sodium and avoid sodium-wasting
diuretics

Avoid indirect-acting sympathomimetics and use
reduced doses of direct-acting agents; serum

pargyline, phenelzine,
tranylcypromine)

especially meperidine

Warfarin Excessive intraoperative bleeding

liver function tests if not done; avoid opioids,
especially meperidine; for elective surgery,
request psychiatrist to discontinue for 14-21
days unless suicide risk; less time needed for
pargyline and tranylcypromine because revers-
ibly bound

Manage with prescribing physician; withdrawal in
advance; substitute with heparin; heparin may
be stopped immediately preoperatively and
restarted postoperatively

From Longnecker DE, Murphy FL: Dripps/Eckenhoff/Vandam: Introduction to anesthesia, vol 1, ed 9, Philadelphia, 1997, WB Saunders, p 13.
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¢« BOX 13-1 ASA Physical Status Classification

l. Healthy patient
Il. Mild systemic disease—no functional limitation
lll. Severe systemic disease —definite functional limitation
IV. Severe systemic disease that is a constant threat to life
V. Moribund patient not expected to survive without the
operation
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3. American College of Cardiology and the American Heart Association
4. Revascularization

1. Cardiac death
2. Revised Goldman cardiac risk index
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TABLE . . .
Revised Cardiac Risk

Risk Factor

Cerebrovascular disease
Congestive heart failure
Creatinine level > 2.0 mg per dL
Diabetes mellitus requiring insulin

Ischemic cardiac disease

W s

Index

(176.80 pumol per L)

Suprainguinal vascular surgery, intrathoracic surgery, or intro-abdominal surgery

Risk of Major Cardiac Event

Points

Points
0
1

>3

Feely M, Collins CS, Daniels PR, et al: Preoperative testing before noncardiac surgery: guidelines and recommendations, Am Fam Physician 87(6):414-418, 2013.

Emergency

Risk % (95% confidence interval)
0.4 (0.05 to 1.5)
0.9 (0.3t0 2.1)

6.6 (3.9 t0 10.3)
>11 (5.8 to 18.4)

Need for noncardiac surgery

Y
Coronary revascularization

Yes, no symptoms

OR

within 5 years

No

Y
[

Yes, with
favorable results

Recent coronary evaluation [

Y

v

decompensated CHF,
significant arrhythmia,
severe valvular disease

Y
Major Clinical Predictors Intermediate Clinical
Unstable angina, Predictors

Mild angina, prior MI,
compensated CHF, diabetes,
renal insufficiency

v

Y Y

v

Minor or No Clinical Predictors
Abnormal age, abnormal
ECG, rhythm other than
sinus, HTN, stroke history,
poor functional capacity

* I

v

Delay noncardiac Poor Moderate or good Poor Moderate or good
surgery =4 METs =4 METs =4 METs =4 METs
\ 2 7 Y v v
Medical management High risk Intermediate Low risk High risk Intermediate
risk factor modification procedure risk procedure procedure procedure risk procedure
Coronary Noninvasive OR | OR Noninvasive |LI(—
angiograph > testing testing
Y Y \ 4
Subsequent care Coronary Coronary
depends on treatment Angiography Angiography
results and findings
Y Y

Subsequent care
depends on treatment
results and findings

Subsequent care
depends on treatment
results and findings

oo 5l G (8 Sy bl 8 @ a8 g, VYY) S0
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TABLE Ca_nrdiac Cc_mditions Associated with the T':«zB;E Total Metabolic Equivalents
228 Highest Risk of Adverse Outcome from .
Endocarditis for Which Prophylaxis with Less Than 4 METs Greater Than 4 METs

Dental Procedures Is Recommended o i )
e Walk a block ortwo on e Climbing a flight of stairs

Prosthetic cardiac value level ground e Walking up a hill
Previous infective endocarditis (IE) e Light to moderate work e Walking on level ground at
Congenital heart disease (CHD)* around the house like 4 mph
e Unrepaired cyanotic CHD, including palliative shunts dusting, washing dishes, e Performing heavy work
and conduits carrying groceries around the house like
e Completely repaired congenital heart defect with pros- e Golfing with a cart scrubbing floors or lifting
thetic material or device, whether placed by surgery or e Walking at approximately or moving heavy furniture
by catheter intervention, during the first 6 mo after the 2 mph to 3 mph
procedure’
e Repaired CHD with residual defects at the site or From Fleisher LA, Fleischmann KE, Auerbach AD, et al: 2014 ACC/AHA
adjacent to the site of a prosthetic patch or prosthetic guideline on perioperative cardiovascular evaluation and management of

patients undergoing noncardiac surgery: a report of the American College of
Cardiology/American Heart Association Task Force on Practice Guidelines,
J Am Coll Cardiiol 64(22):e77-137, 2014.

device (which inhibit endothelialization). Cardiac trans-
plantation 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 recommended because endothelialization of prosthetic S g PL".L"‘ GJLgb_.l 61-“6?‘)-?)" LJ_J e m‘}] Mb sy
material occurs within 6 mo after procedure.

sl > a5 sl ouls s g percutaneous alslow 51y
From Wilson W, Taubert KA, Gewitz M, et al: Prevention of infective endo- .
carditis: guidelines from the American Heart Association: a guideline from )| A= g9, Y- (balloon angloplasty)'l RIS A& Lr;l:;r_._;‘
the American Heart Association Rheumatic Fever, Endocarditis, and Kawa- .
saki Disease Committee, Council on Cardiovascular Disease in the Young, 4 drug-eluting Stent}‘ S—= 9, Y7o 9 bare metal stent
and the Council on Clinical Cardiology, Council on Cardiovascular Surgery —Z . L= . . T
and Anesthesia, and the Quality of Care and Outcomes Research Interdisci- B it é’.") GJ‘SW 4—’951"5 9D g as-lus] €3

plinary Working Group, Circulation 116(15):1736-1754, 2007. o .. . o . . .
o 995 55 g Ellee b (oolel b (D wS (e

TABLE . . . T .

13-5 gentzl :’rco_celd:res forWh:jcthfndt;’catrdlttls. PRI i EH B S WPV Vs S | PV e By
ro axis Is Recommended for Patients in . I Ao e s
Tab';‘e :’3_4 MI 5l o ool 59, £ 51 s (MDD o, S gue wgsS, 3!
6978 4w o olid s> sl mortality 3 morbidity

All dental procedures that involve manipulation of gingival . . . < . e

tissue or the periapical region of teeth or perforation of gdige odd sl 95 7+ 50 2 Gl Gy 2 &S
the oral mucosa* Sy 990 ;2 (B pe-gire dol> bl g Jlo £O YL oy

*The following procedures and events do not need prophylaxis: routine 0,99 5O )3.}& Yoeluwol . 3 4}5‘5 6‘)’.’ ng)ySls

anesthetic injections through noninfected tissue, taking dental radiographs,

placement of removable prosthodontic or orthodontic appliances, adjust- Lg,l_mJ )lj a M Q‘ )L‘,_._, gy e0 )Lo_,,., A perioperative
ment of orthodontic appliances, placement of orthodontic brackets, shed- ) T )

ding of deciduous teeth, and bleeding from trauma to the lips or oral mucosa. g_iw,;) V- L;..L‘! )...c )5')"Lc g;"‘)'?' J.o.c u_i: .\3..\3[5 S GJS

Frog?thiIsolrgj V|V TaLfJbert tPEA AGewiltz M,Het i: APrevepttign of infgzti\l{e e?do— PETiOperative oo ;o y55le (o8 dndly ,las 51 glacdl iol58l
carditis: guidelines from the American Heart Association: a guideline from . 0o ¢ . ) ..
the American Heart Association Rheumatic Fever, Endocarditis, and Kawa- sl o0 f- )‘ ),,J LVEF a5 (S5 ) B (S QLMH
saki Disease Committee, Council on Cardiovascular Disease in the Young, . . o . . bidi

and the Council on Clinical Cardiology, Council on Cardiovascular Surgery Oz g 39*%;" B perloperatlve moro1 lty &—-W-’..)

and Anesthesia, and the Quality of Care and Outcomes Research Interdisci- . . .
plinary Working Group, Circulation 116(15):1736-1754, 2007. S s a0y YA 51 1S LVEF gl)ls a5 Syl 5o

o a3 oo LIS (g 8l S
S Sl Sy 93,5 512 ol 51 5og) Lo (8 perioperative o,go ;o ,SOblu G 10,5 aslol ands o
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1. Optimal timing
2. Cerebrovascular incident
3. Adverse cardiac event

5. Stroke 4. Left ventricular ejection fraction
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TABLE .
Regimens for a Dental Procedure

Situation Agent Adults Children
Oral Amoxicillin 29 50 mg/kg
Unable to take oral Ampicillin 2gIMorlV 50 mg/kg IM or IV
medication or
Cefazolin or ceftriaxone 1glMorlV 50 mg/kg IM or IV
Allergic to penicillins or Cephalexin 29 50 mg/kg
ampicillin—oral or
Clindamycin 600 mg 20 mg/kg
or
Azithromycin or clarithromycin 500 mg 15 mg/kg
Allergic to penicillins or Cefazolin or ceftriaxone 1glMorlV 50 mg/kg IM or IV
ampicillins and unable or
to take oral medication Clindamycin 600 mg IM or IV 20 mg/kg IM or IV

Regimen: single dose 30 to 60 min before procedure.

From Wilson W, Taubert KA, Gewitz M, et al: Prevention of infective endocarditis: guidelines from the American Heart Association: a guideline from the American Heart
Association Rheumatic Fever, Endocarditis, and Kawasaki Disease Committee, Council on Cardiovascular Disease in the Young, and the Council on Clinical Cardiology,
Council on Cardiovascular Surgery and Anesthesia, and the Quality of Care and Outcomes Research Interdisciplinary Working Group, Circulation 116(15):1736-1754, 2007.
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8. Airflow limitation

9. Noxious

10. Acute exacerbations
11. Bronchodilator therapy
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. Oxygen saturation

. Function

. Chronic obstructive pulmonary disease
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Classifying Asthma Severity and Initiating Treatment for Patients 12 Years and Older

Classification of Asthma Severity > 12 Years of Age*

Components of Severity Intermittent Persistent-Mild Persistent-Moderate  Persistent-Severe
Impairment

Symptoms <2 days per week >2 days per week, but not Daily Throughout the day

daily
Nighttime awakenings <2 times per month 3 to 4 times per month >Once per week, Often 7 times per
but not nightly week
Short-acting beta agonist <2 days per week >2 days per week, but not Daily Several times per
use for symptom control more than once per day day

(not for prevention of
exercise-induced

bronchospasm)
Interference with normal None Minor limitation Some limitation Extremely limited
activity
Lung function Normal FEV, between  FEV, 280% of predicted; FEV, >60% but <80% FEV, <60% of
exacerbations; FEV, FEV/FVC normal of predicted; FEV/FVC  predicted;
>80% of predicted; reduced 5% FEV,/FVC
FEV/FVC normal reduced >%
Risk
Exacerbations requiring 0to 1 per yeart >2 per yeart >2 per yeart >2 per yeart
oral systemic
corticosteroids

Consider severity and interval since last exacerbation; frequency and severity may fluctuate over time
for patients in any severity category; relative annual risk of exacerbations may be related to FEV

FEV, forced expiratory volume in one second; FVC, forced vital capacity.

Note: Normal FEV,/FVC by age is 85% for 8 to 19 years; 80% for 20 to 39 years; 75% for 40-59 years; and 70% for 60 to 80 years.

*Level of severity is determined by assessment of impairment and risk; assess impairment domain by patient’s or caregivers recall of previous two or four weeks and
spirometry; assign severity to the most severe category in which any feature occurs.

TAt present, there are inadequate data to correspond frequencies of exacerbations with different levels of asthma severity. In general, more frequent and intense
exacerbations (e.g., requiring urgent, unscheduled care; hospitalization; admission to intensive care) indicate greater underlying disease severity. For treatment
purposes, patients who had two or more exacerbations requiring oral systemic corticosteroids in the past year be considered the same as patients who have
persistent asthma, even in the absence of impairment levels consistent with persistent asthma.

Adapted from National Heart, Lung, and Blood Institute, National Asthma Education and Prevention Program: Expert Panel Report 3: guidelines for the diagnosis and
management of asthma. Summary Report 2007:344. http://www.nhlbi.nih.gov/guidelines/asthma/asthgdin.htm. Accessed January 8, 2009.

TABLE [l I . .
Rifle Criteria for Acute Kidney Injury

Stage Glomerular Filtration Rate (GFR) Criteria Urine Output Criteria

Risk Increased serum creatinine x1.5 or GFR decrease >25% Urine output <0.5 ml/kg/h x6 hours

Injury Increased serum creatinine x2 or GFR decrease >50% Urine output <0.5 mL/kg/h x12 hours

Failure Increased serum creatinine x3 of GFR decrease >75% or Urine output <0.3 ml/kg/h x24 hours
serum creatinine =4 mg/dL* (acute rise =0.5 mg/dL) or anuria x12 hours

Loss PeLrls\iflt;nkts?cute kidney injury = complete loss of kidney function >weeks (i.e., dialysis dependence for

End stage kidney disease ~ End stage kidney disease (i.e., dialysis dependence for >3 months)
*>353.6 pmol/L.

>44.2 ymol/L.
Source: Borthwick E, Ferguson A: Perioperative acute kidney injury: risk factors, recognition, management, and outcomes, BMJ 341:¢3365, 2010.
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Chronic Kidney Disease Stages

Glomerular Filtration Rate
(eGFR) (mL/min/1.73m?)*

Stage Description

1 Chronic kidney disease with normal glomerular rate but >90
other kidney damage (e.g., hematuria and proteinuria)

2 Mild chronic kidney disease and other kidney damage 60 to 89

3a Mild to moderate chronic kidney disease 45 to 59

3b Moderate to severe chronic kidney disease 30 to 44

Severe chronic kidney disease
5) Established end stage renal disease

15t0 29

<15 or on dialysis

*eGFR is an estimate of kidney function, based on serum creatinine but taking into account age, race, and sex. In the UK, whenever a creatinine test is requested, laboratories
will report a corresponding eGFR and the eGFR can be thought of as an approximate percentage of normal kidney function that the individual has. For some individuals,

a preoperative assessment might be the first time they have had a creatinine check and therefore may be the first opportunity for chronic kidney disease to be diagnosed.

Source Borthwick E, Ferguson A: Perioperative acute kidney injury: risk factors, rex

Physiologic Disorders of Renal Failure That Affect

Disorder

Cardiovascular

Increased renin secretion

Increased cardiac output, as a result of anemia
Left ventricular hypertrophy

AV shunt for dialysis

Volume overload or deficiencies following dialysis
Associated diabetes > accelerated atherosclerosis

Renal

Failure to excrete potassium

Failure to excrete fixed acid

Water excretion:

Failure to excrete water (oliguria or anuria)
Failure to concentrate urine

Pulmonary

Pulmonary calcification

Diaphragmatic elevation with peritoneal dialysis
Nervous System

Uremic toxemia

Sensory peripheral neuropathy

Dysautonomia

Gastrointestinal

Increased volume and acidity of gastric contents
Ulcers

Anorexia, nausea, vomiting

Hematologic

Erythropoietin secretion decreased
Decreased red cell life span
Dialyzable toxins impair platelet aggregation

JB o)l o co Lad (6 yiuien Sen) Hlas ol 51 Lo s e

cognition, management, and outcomes, BMJ 341:¢3365, 2010.

Preoperative Management

Consequence

Hypertension

High-output failure

Myocardial Infarction
High-output renal failure

CHF or hypovolemic hypotension
Myocardial infarction, stroke

Progressive hyperkalemia

7 mEqg/L: Tall peaked T waves

8 mEq/L: Prolonged RR interval, QRS widening

9 mEqg/L: P wave disappears, QRS widens further

Progressive acidemia

Volume overload, pulmonary edema
Fasting dehydration, hypotension, salt wasting

Decreased diffusing capacity
Decreased functional residual capacity, restriction

Mental slowing, fatigue, seizures, myoclonus, coma

Lower extremity numbness
Orthostatic hypotension, gastroparesis

Increased risk of aspiration pneumonia
Gastrointestinal bleeding

Anemia
Anemia
Platelet dysfunction

o
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Physiologic Disorders of Renal Failure That Affect Preoperative Management—cont’d

Disorder

Immune System

Uremia impairs leukocyte chemotaxis
Steroid treatment
Loss of immunoglobulin

Pharmacokinetics

Diminished excretion of water-soluble
drugs and metabolites

Hypoalbuminemia

Acidosis

Impaired function of blood-brain barrier

Consequence

Infection, sepsis

Accumulation of active metabolites of morphine, Demerol,
benzodiazepines

Increased free fraction of drugs bound to albumin

Drugs with acid pK, are less ionized, have greater volumes
of distribution and longer half-lives

Accentuated effects of drugs with central nervous system
effects

From Longnecker DE, Murphy FL: Dripps/Eckenhoff/VVandam: Introduction to anesthesia, vol 1, ed 9, Philadelphia, 1997, Saunders, p 316.

TABLE . .
Preoperative Management of Renal Failure

Considerations Management
Anemia

Hgb =8 g/dL chronic  No treatment

Hgb <8 g/dL Further evaluation and

(physiologic changes)  possible transfusion

Coagulopathy

Uremic platelet
dysfunction

Dialysis 24 hr before and
possibly 24 hr postoperatively

Desmopressin or cryoprecipitate
can be considered

Hyperkalemia

>5.5-6.0 mEg/L Dialysis

Gastrointestinal reduction
(Kayexalate)

Intracellular shift (insulin/glucose)

Cardiac membrane stability

(bicarbonate)

Infection

Malnutrition

Functional abnormality
of neutrophils,
monocytes, and

Antibiotic prophylaxis
Aseptic technique

macrophages

Symptomatic Replace calcium
hypocalcemia

Hyperphosphatemia Phosphate binding antacids

Anesthetic and
medication clearance

Adjust doses based on renal
creatinine clearance

Hypervolemia or
hypovolemia

Dialysis, consider invasive monitoring if
congestive heart failure

Avoid nephrotic
agents

Nonsteroidal anti-inflammatory,
aminoglycosides, contrast dye,
chemotherapeutic agents
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MELD Calculator (for ages 12 and older)
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Child-Pugh Scoring System

Points
1 2 3
Encephalopathy None  Stagelor |l Stage Il or IV
Ascites Absent Slight (controlled Moderate
with diuretics) despite
diuretic
treatment
Bilirubin (mg/dL) <2 2-3 >3
Albumin (g/L) >3.5 2.8-35 <2.8
PT (prolonged <4 4-6 >6
seconds)
INR <1.7 1.7-2.3 >2.3

Class A = 5-6 points; Class B = 7-9 points; Class C = 10-15 points.

INR, International normalized ratio; PT, prothrombin time.

Child CG, Turcotte JG: Surgery and portal hypertension. In Child CG, editor:
The liver and portal hypertension, Philadelphia, 1964, Saunders, pp 50-64.

Date of birth (mm/dd/yyyy)

Bilirubin mg/dL)

Serum Creatinine (mg/dL)

Calculate —mm8@8@8™ ™

For patients who have had dialysis twice, or 24 hours of CVVHD within the last week,
the creatinine value will be automatically set to 4 mg/dL.

INR

Had dialysis twice, or 24 hours of
CVVHD within a week prior to
the serum creatinine test?

OYes O No

MELD Score -

.MELD score YY-Y Js&e

3. Blood transfusion

4. Retrosternal chest pain

1. Procoagulant
2. Cardiovascular demise
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Instructions to Patient Regarding Preoperative Insulin and Noninsulin Injectable Administration

Insulin Regimen Day Before Surgery Day of Surgery Comments

Insulin pump No change No change Use “sick day” or “sleep” basal rates.

Long-acting, No change 75-100% of Reduce nighttime dose if history of
peakless morning dose nocturnal or morning hypoglycemia
insulins On the day of surgery, the morning

dose of basal insulin may be
administrated on arrival to the
ambulatory surgery facility.

Intermediate-acting No change in the daytime dose 50-75% of See the comments for long-acting

insulins 75% of dose if taken in the evening morning dose insulins
No change
Fixed combination No change 50-75% of morning Lispro-protamine only available in
insulins dose of intermediate- combination; therefore use NPH
acting component instead, on day of surgery.
See the comments for long-acting
insulin
Short and rapid- No change Hold the dose
acting insulin No change Hold the dose
Noninsulin
injectables

From Joshi GP, Chung F, Vann MA, et al: Society for Ambulatory Anesthesia consensus statement on perioperative blood glucose management in diabetic patients
undergoing ambulatory surgery, Anesth Analg 111(6):1378-1387, 2010.

3. Tattoos 1. Anesthetic induction

4. Model for End Stage Liver Disease 2. Empirically



