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BOX 10.1 ACS NSQIP universal Surgical

Risk Calculator reported outcome
measures.

¢ Serious complication (cardiac amest, myocardial infarction, pneumonia,
gtc.|

* Any complication (surgical site infections [SSls], pulmonary embolus, venti-
lator >48 hours, &tc |

* Pneumonia

* Cardiac complication

s S5SI

¢ Urinary tract infection

¢ Venous thromboembolism

* Renal failure

* Headmission

¢ Return to the operating room

¢ Death

¢ Discharge to nursing or rehabilitation facility

® Sepsis

ACS, American College of Surgeons; NSQIP, National Surgical Quality Improvement Program.
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TABLE 10.1 American Society of

Anesthesiologists physical status (ASA PS)
classification.

ASA PS DEFINITION

| A normal healthy patient
Il A patient with mild systemic disease
Ml A patient with severe systemic disease

Y A patient with severe systemic disease that is a constant
threat to life

V A moribund patient who is not expected to survive without
the operation

Adapted from Cohn SL. Preoperative evaluation for noncardiac surgery. Ann Intern Med.
Y1251 0:ITC81-1TCI96.
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Mortality vs. ASA classification and procedure risk

50 - | ==o= Low-risk surgery
| | === Intermediate-risk surgery

=== High-risk surgery

Mortality (%)

ASA class

FIG. 10.1 The obsarved mortality rate as a function of American Soci-
ety of Anesthesiclogists (ASA) physical status and surgery-specific risk.
{Adapted from Glance LG, Lustik SJ, Hannan EL, et al. The surgical mor-
tality probability model: derivation and validation of a simple risk predic-
tion rule for noncardiac surgery. Ann Surg. 2012;255:686-702.)
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TABLE 10.2 Surgical risk estimates depending on the type of operation.

LOW RISK: <1% INTERMEDIATE RISK: 1%-5% HIGH RISK: 5%
= Supericial surgery = Intraperitoneal: splenectomy, hiatal hernia repair, ® Aortic and major vascular surgery
* Breast cholecystectomy * Open lower limb revascularization or amputation or
s Dental * Carotid symptomatic [CEA or CAS) thromboembolectomy
* Endocrine; thyroid * Peripheral arterial angioplasty * Duodenopancreatic surgery
* Eye = Endovascular ansurysm repair = Liver resection, bile duct surgery
* Reconstructive * Head and neck surgery + Esophagectomy
= (arotid asymptomatic (CEA or CAS) = Neurologic or orthopedic: major (hip and spins = Repair of parforated bowsl
¢ Gynecology: minor surgery) * Adrenal resection
= (Orthopedic: minor {meniscectomy) * Urologic or gynecologic: major * Total cystectomy
* Urological: minor (transurethral resection of the  ® Renal transplant * Pneumonectomy
prostate) * |ntrathoracic: nonmajor * Pulmonary or liver transplant

CAS, Carotid artery stenting; CEA, carotid endarterectomy. From Kristensen SD, Knuuti J, Saraste A, et al.
Y-\ ¥ ESC/ESA guidelines on non-cardiac surgery: cardiovascular assessment and management: The Joint Task

Force on Non-Cardiac Surgery: cardiovascular assessment and management of the European Society of
Cardiology (ESC) and the European Society of Anaesthesiology (ESA). Eur J Anaesthesiol. 2014;31:517-5vy.
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BOX 10.2 ACS NSQIP/AGS collaborative

checklist for preoperative assessment of
geriatric surgical patients.

In addition to conducting a complete history and physical examination of the

patient, the following assessments are strongly recommended:

e Assess the patient’s cognitive ability and capacity to understand the
anticipated surgery.

# Screen the patient for depression.

* |dentify the patient’s risk factors for developing postoperative delirium.

® Screen for alcohol and other substance abuse/dependence.

e Perform a preoperative cardiac evaluation according to the American
College of Cardiology/American Heart Association algorithm for patients
undergoing noncardiac surgery.

* |dentify the patient's risk factors for postoperative pulmonary complica-
tions and implement appropriate strategies for prevention.

# [ocument functional status and history of falls.

¢ [etermine baseline frailty score.

® MAssess patient's nutritional status, and consider preoperative intarven-
tions if the patient is at severe nutritional risk.

# Take an accurate and detailed medication history, and consider appropri-
ate perioperative adjustments. Monitor for polypharmacy.

* [etermine the patient’s treatment goals and expectations in the context
of the possible treatment outcomes.

» [etermine patient's family and social support system.

# (rder appropriate preoperative diagnostic tests focused on elderly pa-
tients.

ACS, American College of Surgeons; AGS, America Geriatrics Society; NSQIP, National Surgical Quality
Improvement Program. From Chow WB, Rosenthal RA, Merkow RP, et al. Optimal preoperative assessment
of the geriatric surgical patient: a best practices guideline from the American College of Surgeons National
Surgical Quality Improvement Program and the American Geriatrics Society. J Am Coll Surg. 2012;215:453—

£55.

Y
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BOX 10.3 Cognitive assessment with the

Mini-Cog and interpretation of the Mini-Cog.

Cognitive Assessment With the Mini-Cog: Three-ltem
Recall and Clock Draw™
1. GET THE PATIENT'S ATTENTION, THEN SAY:
“l am going to say three words that | want you to remember now and later.
The words are: banana, sunrise. chair. Please say them for me now.”
Give the patient three tries to repeat the words. If unable after three tries,
go to next rtem.
2. SAY ALL THE FOLLOWING PHRASES IN THE ORDER INDICATED:
“Please draw a clock in the space below. Start by drawing a large circle.
Put all the numbers in the circle and set the hands to show 11:10 (10
past 11)."
If the subject has not finished clock drawing in 3 minutes, discontinue and
ask for recall items.
3. SAY:; "What were the three words | asked you to remember?”

Interpretation of the Mini-Cog™

SCORING:

Three-item recall (0 to 3 points): 1 point for each correct word

Clock draw {0 or Z points): O points for abnormal clock

2 points for normal clock

A NORMAL CLOCK HAS ALL OF THE FOLLOWING ELEMENTS:

All numbers 1 to 12, each only once, are present in the correct order and direc-
tion {clockwise) inside the circle.

Two hands are present, one pointing to 11 and one pointing to 2.

ANY CLOCK MISSING ANY OF THESE ELEMENTS IS SCORED ABNORMAL.
REFUSAL TO DRAW A CLOCK 1S SCORED AENORMAL.

Total score of 0, 1, or 2 suggests possible impairment.

Total score of 3, 4, or 5 suggests no impairment.

Mini-Cog, copyright S. Borson (soon@uw edu).

Adapted from Borson S, Scanlan J, Brush M, et al. The Mini-Cog: a cognitive ‘vital signs’ measure for
dementia screening in multi-lingual elderly. Int J Geriatr Psychiatry. 200;15:1021-1027.
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BOX 10.4 Risk factors for postoperative

delirium.

Age greater than 65 years

Cognitive impairment

Severe illness or comarbidity burden

Hearing or vision impairment

Current hip fracture

Prasence of infection

Inadequately controlled pain

Depression

Aleohol use

Sleep deprivation or disturbance

Renal insufficiency

Anemia

Hypaxia or hypercarbia

Poor nutrition

Dehydration

Electrolyte abnormalities (hypernatremia or hyponatremia)

Poor functional status

Immaobilization or limited mobility

Polypharmacy and use of psychotropic medications (benzodiazepines, anticho-
linergics, antihistamines, antipsychotics)

Risk of urinary retention or constipation

Presence of urinary catheter

Aartic procedures

Adapted from Chow WB, Rosenthal RA, Merkow RP, et al. Optimal preoperative assessment of the geriatric
surgical patient: a best practices guideline from the American College of Surgeons National Surgical Quality
Improvement Program and the American Geriatrics Society. J] Am Coll Surg. 2012;215:453—4ss.
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BOX 10.5 Functional assessments for

activities of daily living.

Activities of Daily Living*
* Bathing

* Dressing

* Toileting

* Transferring

* (Continence

* Feading

Instrumental Activities of Daily Living®
* Telephone ability

= Shopping

* [ood preparation

* Housskeeping

* |aundry

¢ Transportation

* Medication management
* Handling finances

Other

* Muscle strength
* Balance

* Gait

* Walking speed
= Transfer ability

From Knittel JG, Wildes TS. Preoperative assessment of geriatric patients. Anesthesiol Clin. 2016;34:171—
\AY. * Katz S, Ford AB, Moskowitz RW, et al. Studies of illness in the aged. The index of ADL: a standardized

measure of biological and psychosocial function. JAMA. 1963;185:914—14. ¥ Lawton MP, Brody EM.

Assessment of older people: self-maintaining and instrumental activities of daily living. Gerontologist.
1259;3:1 YAV AS.

(95 b) Fraility

The timed up and go test

Step 1: Stand up
@

Step 2: Walk 3 meters

AN
.-.J
Turn around

FIG. 10.2 Timed up and go test. (Adapted from www .frailtytoolkit.org.)
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BOX 10.6 Revised cardiac risk index.

1. High-risk type of surgery

2 lschemic heart disease

3. History of congestive heart failure

A History of cerebrovascular disease

5. Insulin therapy for diabetes

6. Preoperative serum creatining >2.0 mg/dL

Adapted from Lee TH, Marcantonio ER, Mangione CM, et al. Derivation and prospective validation of a
simple index for prediction of cardiac risk of major noncardiac surgery. Circulation. 1999;100:1043—1-f4.
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TABLE 10.5 ARISCAT risk score system (top) and associated postoperative pulmonary

complication rate by intervals (bottom).

MULTIVARIATE ANALYSIS
OR (95% CI) N = 1624* B COEFFICIENT RISK SCORE"
Age (y)
<50 1
51-80 1.4(0.6-3.3) 0.331 3
>80 5.1(1.9-13.3) 1619 16
Preoperative Sp0, (%]
=96 1
91-95 22(1.2-42) 0.802 8
<80 10.7 (4.1-28.1) 2.375 24
Respiratory infection in the last 55(26-11.5) 1.698 17
month
Preoperative anemia (<10 g/dL) 3.0(14-865) 1.105 1
Surgical incision
Peripheral 1
Upper abdominal 44(23-85) 1.480 15
Intrathoracic 11.4(4.9-26.0 2431 24
Duration of Surgery (h)
=<2 1
>21t03 49(2.4-10.1) 1.593 16
>3 97(47-19.9) 2.768 23
2.2(1.0-45) 0.768 8
Emergency procedure RISK SCORE INTERVALS*
INTERMEDIATE RISK
LOW RISK (<26 POINTS) (26-44 POINTS) HIGH RISK (=45 POINTS)
Development subsample, no. (%) of 1238 (76.2) 288(17.7) 98(6.0)
patienist
Validation subsample, no. {%) of 645(77.1) 135(16.1) 57(6.8)
patients
PPC rate, development subsample, % 0.7(0.2-1.2) 6.3{3.5-9.1) 44.9(35.1-54.7)
(95% CIl
PPC rate, validation subsample, % 1.6(0.6-2.6) 13.3(7.6-18.0) 42.1(29:3-549)
(95% CI)
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From Canet J, Gallart L, Gomar C, et al. Prediction of postoperative pulmonary complications in a population-
based surgical cohort. Anesthesiology. 2010;113:1338-1350. ARISCAT, Assess Respiratory Risk in Surgical
Patients in Catalonia; CI, confidence interval; OR, odds ratio; PPC, postoperative pulmonary complications;

SpO2, oxyhemoglobin saturation by pulse oximetry breathing air in supine position. *Because of a missing
value for some variables, three patients were excluded. Logistic regression model constructed with the
development subsample, c-index = 0.90; Hosmer-Lemeshow chi-square test = 7.862; P = 0.447. 1The
simplified risk score was the sum of each £ logistic regression coefficient multiplied by 10, after rounding off
its value. CI, Confidence interval; PPC, postoperative pulmonary complication. *Risk intervals were based on
division of the development subsample into optimal risk intervals according to the simplified risk score and
applying the minimum description length principle. tThree patients were excluded because of a missing value

in some variable.
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TABLE 10.6 Modified Child-Turcotte-Pugh

scoring system with historic-associated
survival statistics.

CLASSA CLASSB CLASS C
Total points 56 7-9 10-15
Historic 1-year survival 100% 80% 45%
Historic 2-year survival 85% 60% 35%
POINTS
VARIABLES 1 2 3
Encephalopathy None Grade 1-2 Grade 3-4
Ascites Absent Slight Moderate
Serum albumin (g/L) 3.5 28-35 <28
International normalized <17 1.7-23 >2.3
ratio
Total bilirubin (mg/dLjorl. <2 7-3 >3
[ {mg/dL) <4 4-10 >10
in patients with PBC/PSC

PBC, Primary biliary cirrhosis; PSC, primary sclerosing cholangitis.



