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Growth of the Older Population

* “Old age consists of ages nearing or
surpassing the life expectancy of human
beings, and thus the end of the human life
cycle.”

—Young-Old (65-74)

—Middle-Old (75-85)
] 8: g ikig



Demographics

Figure 1-2.
Average Annual Growth Rate of the Total Population and Population Aged 65
and Over by Decade: 1900-1910 to 2040-2050

(For information on confidentiality protection, nonsampling error, and definitions, see
www.census.gov/prod/cen2010/doc/sf1.pdf)
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MNote: Average annual growth rates for 1900-1910 through 2000-2010 are based on reported census populations. Average
annual growth rate for 2010-2020 is based on 2010 census data and projections data; 2020-2030 through 2040-2050 are based
on projected populations.

Sources: 1900 to 1940, and 1960 to 1980, U.S. Bureau of the Census, 1983; 1950, U.S. Bureau of the Census, 1953; 1990,

1.5, Bureau of the Census, 1992; 2000, U.S. Census Bureau, 2001; 2010, U.5. Census Bureau, 2011; 2020 to 2050, U.5. Census
Bureau, 2012a; 1900 to 2010, decennial census; 2020 to 2050, 2012 National Population Projections, Middle series.

http://www.census.gov/content/dam/Census/library/publications/2014/demo/p23-212.pdf



Population Aged 65 and Over: 1900 to 2050

(For information on confidentiality protection, nonsampling error, and definitions, see
www.census.gov/prod/cen2010/doc/sf1.pdf)

B 65+ population (left scale) ——&@—— 65+ as proportion of total population (right scale)
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Sources: 1900 to 1940, and 1960 to 1980, U.S. Bureau of the Census,1983; 1950, U.S. Bureau of the Census, 1953; 1990,
U.S. Bureau of the Census, 1992; 2000, U.S. Census Bureau, 2001; 2010, U.S. Census Bureau, 2011; 2020 to 2050, U.S. Census
Bureau, 2012a; 1900 to 2010, decennial census; 2020 to 2050, 2012 National Population Projections, Middle series.

http://www.census.gov/content/dam/Census/library/publications/2014/demo/p23-212.pdf



High Spenders are Older
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NIHCM Foundation analysis of data from the 2009 Medical Expenditure Panel Survey.

http://cdn.theatlantic.com/static/mt/assets/business/health%20care%204.png



Health care costs: U.5. spends more for elderly
Annual per capita healthcare costs by age
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Physiologic Changes with Aging

Metabolic &0 Cardiovascular

Hepatic
Renal
Body Composition



Physiologic Changes with Aging

Neurologic

e Central nervous system

— Continual neuronal loss with aging

— Gradual decline in basal metabolic
rate, O2 consumption, and CBF

—Increase effects of centrally acting
medications

10



Physiologic Changes with Aging

Neurologic

* Peripheral nervous system

—Decreased sensory and motor

pathways
— Peripheral neurogenic atrophy
—Increased risk of falls

— Diminished taste, hearing, ability to
detect smell, and thirst

11



Physiologic Changes with Aging

Cardiovascular

* Increasing stiffness of the
heart and vascular tree

—Increased afterload and BP
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Arterial remodeling

Mechanical stretch ’

Shear stress

Increased
Wall Thickness

http://www.frontiersin.org/files/Articles/38803/fgene-03-00290-HTML/image_m/fgene-03-00290-g002.jpg



Physiologic Changes with Aging

Cardiovascular

* Increasing stiffness of the heart
and vascular tree

—Increased afterload and BP
* Cardiac muscle hypertrophy

* Decreased compensatory response
to hypotension and stress
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Physiologic Changes with Aging

Pulmonary

e Increased

—RYV, CC, FRC, Dead space, work of
breathing, V/Q mismatch

e Decreased

—FEV1, PaO2, HPV, compliance,
elasticity, VC, TLC, maximal
breathing capacity
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Decreased airway clearence,
decreased cough and
laryngeal reflexes, decline

in mucociliary clearence.

Decreased ciliary action
can contribule to higher
risk of aspiration and
respiratory infection.

Loss of elastic recoil n
lungs. Increased ventilation/
perfusion mismatch.

Decreased response
10 hypercapnia,

Decreased numbers —
of alveali.

Stiffening of chest wall
wilh deciining strength
in chest muscles.

Arleria! hypoxemia with
reduced PO2 levels.

Increased A-P diametler. , e

N

https://classconnection.s3.amazonaws.com/278/flashcards/801278/png/3021319393224451.png




Physiologic Changes with Aging

Pulmonary

* Decreased
— Alveolar surface area
— Diffusion capacity
— Arterial PO2

* YU YO = /UITITIAY
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Physiologic Changes with Aging
Renal

* Progressive atrophy of kidney tissue

e Deterioration of renal vascular
Structures

* Decreased renal blood tlow and GFR

* Decline in production of renin and
aldosterone
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Physiologic Changes with Aging

Hepatic
e Decreased liver mass

* Decreased portal and hepatic
blood flow

e Decreased albumin level and
enzyme activity

* Diminished rate of drug clearance

19



Physiologic Changes with Aging

Body Composition
e Musculoskeletal
e Malnutrition?

* Body fat and body water

* Increased risk for hypothermia



Preoperative Assessment




Preoperative Assessment

* Assess functional capacity and frailty
index

* Assess risk factors for post op delirium

e Medication management and assessment

for polypharmacy

* Thorough assessment of comorbidities

Py



ACS NSQIP®/AGS
BEST PRACTICE GUIDELINES:

Optimal Preoperative Assessment
of the Geriatric Surgical Patient
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Can you...

Take care of yourself?
Eat, dress,
or use the toilet?

Walk indoors

around
the house!

Walk 100 m

on level ground
at 3 to 5 km per h?

N yOuU...

) flights of stairs
Ik up a hill?

eavy work

he house like
floors of lifting
»ving heavy
rniture’

e in strenuous
ke swimming,
snnis, football,
all, or skiing?




{rait
Initiation

Slow. Slap,
Turn and Sit Walk 2

| |
DISTAMNCE {(m)




FRAILTY SCORE: OPERATIONAL DEFINITION®?

Criteria Definition

Shrinkage Unlntentmnal wr—;lght Ir::-ss = Iﬂ pr::-unds in past year
...Wﬁakness ”"Decmﬂed arip stmngth
...Exhaustmn HHSEH_,-EPm-tEd poor Ene,-g},';nd Endumnce
B Ph}rgmal actmw B WEEH}; energy Expendmure
...Slawness ....SIGW walking

Interpretation of the Frailty Score

The patient receives | point for each criterion met.

0-I = Not Fralil
2-3 = Intermediate Frail (Pre-frail)
4-5 = Frail

Frail patients are at much higher risk of adverse health outcomes.

Intermediate frail patients are at elevated risk (less than frail ones) but are also
at more than double the risk of becoming frail over three years.




Preoperative Assessment

* Assess risk factors for post op delirium
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COGNITIVE ASSESSMENT: MINI-COG

Mini-Cog: 3 Item Recall and Clock Draw'?

I. GET THE PATIENT'S ATTENTION, THEN SAY:

“I 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 3 tries to repeat the words. If unable after 3 tries, go to next item.

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 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?”




RISK FACTORS FOR POSTOPERATIVE DELIRIUM!2.13,20,21,31-38

Rislc Factors

Cognitive and Behavioral Disorders Functional Impairments
* Cognitive impairment and dementia * Poor functional status
* Untreated or inadequately controlled pain * Immobilization
* Depression * Hearing or vision impairment

Alcohol use
Other

* Older age = 70 years

Sleep deprivation

Diseasellllness Related * Polypharmacy and use of psychotropic
medications (benzodiazepines,
anticholinergics, and antihistamines)

* Severe illness/comorbidities

* Renal insufficiency - - - —
* Risk of urinary retention or constipation,

* Anemia presence of urinary catheter

* Hypoxia

Metabolic

* Poor nutrition

* Dehydration

. E[ectrnt:ﬂ:e abnormalities



Preoperative Assessment

e Medication management and assessment

for polypharmacy

30



GUIDELIMNES FOR MODIFYING PERIOPERATIVE MEDICATIONS

Discontinue before surgery:

* Monessential medications that increase surgical risk should be discontinued.™

» Medications with potental for drug interactions with anesthesia should be discontinued or
substituted ™

» See Beers Criteria (see Appendix V) for additional list of medications that may need to be
discontinued perioperatively.”

* Herbal medications should be stopped at least 7 days before a surgical operation due to
uncertainty of contents.™ See Appendix VI for mere specific recommendations.

Continue perioperatively:

» Medications with withdrawal potential, including selective serotenin reuptake inhibicors
(55Rls), tricyclic antidepressants, benzediazepines, antipsychotics, moncamine oxidase
inhibitors (MAO/Is), beta blockers, clenidine, statins, and corticosteroids, should be
continued.™

» Angiotensin-converting enzyme inhibitors and angiotensin |l receptor blockers should be
continued unless their only indication is for hypertension and the patient's blood pressure is
well controlled.™

Additional considerations in patients at risk for postoperative delirium:

= Avoid starting new prescriptions for benzodiazepines and consider reducing
benzodiazepines when possible

* Avoid using meperidine for treatment of pain® Ensure that pain is adequately controlled
te reduce risk for developing postoperative delirium. 353

* Use caution when prescribing antihistamine H, antagonists (especially diphenhydramine/
Benadryl®) and other medications with streng antichelinergic effecrs. 3

* Mo increased risk associated with neurcleptics (antipsychotics) and digoxin.®?

* Mo conclusive evidence for H, antagonists, tricyclic antidepressants, anti-Parkinson
medications, steroids, NSAIDs, and antimuscarinics.



Mark H. Beers, MD, Geriatrician

e Beers Criter

2012 AGS BEERS CRITERIA FOR POTENTIALLY
INAPPROPRIATE MEDICATION USE IN OLDER ADULTS?

Organ System/
Tﬁerapeuti:: Quality of Strength of

Category/Drug(s) Rationale Recommendation Evidence Recommendation
Gastrointestinal
|ME1:DE|D pramide Can cause extrapyramidal effects including BAvoid, unless for Moderate Strong
tardive dyskinesia; risk may be further FAstroparesis.
inereased in frail older adulk.

Mineral oil, given orally Potent@l for aspiration and adverse effects; Avoid Moderate Strong
safer altermnmatives avaikble

Trimethobenzam ide One of the least effective antiemetic drugs; BAyvod Meoderate Strong
can cause extrapyramidal adverse effects

 Contrain

e Relativel
contrain



ACCIAKEA CTIITIIIMREINTMES EAD DERQIADED ATIWVE
Recommendation on Statins

Preoperative statins should be started as soon as possible prior to a surgical eperation for
patients who have known vascular disease, elevaced low-density lipoprotein cholesteral, ar
ischemia on thallium testing.

For patients undergaing noncardiac surgery who are currentdy taking stacins, scacin therapy
should be continued. Statin use may alse be considered for patients undergeing vascular and

intermediate-risk surgical operations.
* Patients undergoing INtermediate rEk oF Vascular SUFgery With Known coronary artery
disease or with multiple clinical risk factors for ischemic heart disease.



Preoperative Assessment

* Thorough assessment of comorbidities

34



Diabetes 1n the Elderly

“Diabetic patients should undergo preoperative
assessment of their fasting blood glucose level,
and their treatment optimized using IV insulin for
type | diabetics, and oral hypoglycemic drugs
and/or parenteral insulin for type |l diabetics.”




ACTIVE CARDIAC CONDITIONS

Patients require evaluation and treatment before nonurgent,
noncardiac surgery (Class I, Level of Evidence B)*?

Condition Examples

CARDIAC RISK STRATIFICATION FOR
NONCARDIAC SURGICAL PROCEDURES
(BASED ON REVISED CARDIAC RISK INDEX)*?

Risk Examples

Low (< 1%) Endoscopic procedures, superficial procedures, cataract
surgery, breast surgery, ambulatory surgery

Intermediate (1-5%) Intraperitoneal and intrathoracic surgery, cardiac
endarterectomy, head and neck surgery, orthopaedic surgery,
prostate surgery

Vascular (> 5%) Aortic/other major vascular surgery, peripheral vascular
surgery

Reprinted from Journal of the American College of Cardiology, Vol 54(22), Fleischmann KE, Beckman JA, Buller CE, etal., 2009

ACCF/AHA Focused Update on Perioperative Beta Blockade, p2102-2128, 2009, with permission from Elsevier.
JEVETE VAIVUIAD UISedse * JEVEIE dOruc SLeNosis (Inedn pressure gradient <<v minrmg,

aortic valve area <l cm?, or symptomatic)

* Symptomatic mitral stenosis (progressive dyspnea on
exertion, exertion presyncope, or heart failure)

Reprinted from Journal of the American College of Cardiology, Vol 54(22), Fleischmann KE, Beckman A, Buller CE, etal.,, 2009
ACCF/AHA Focused Update on Perioperative Beta Blockade, p2102-2128, 2009, with permission from Elsevier.




RISK FACTORS FOR POSTOPERATIVE
PULMONARY COMPLICATIONS

Patient Related Factors
Age >60

COPD

ASA class Il or greater
Functional dependence
Congestive heart failure
Pulmonary HTN
Obstructive sleep apnea
Current smoker
Impaired sensorium
Pre-operative sepsis

Surgery Related Factors

Prolonged operation
* >3 hours
Surgical site

Emergency operation
Perioperative transfusion

Residual neuromuscular
blockade

General anesthesia
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O TOF < 0.7

Table 2. Relationship Between Measured Train-of-Four Ratio Threshold (0.7 or 0.9) and Clinical Weakness

Measured TOF Ratio

<0.7 (n = B5)

=0.7 (n = 441)

Measured TOF Ratio

<0.9 (n = 237) =0.9 (n = 289)

TOF fade detected

29 97 B 1l

27 4 2 (1)

(n = 526)

62 (73) 435 (99)

210 (88) 287 (99)

DBS fade detected
(n = 526)

30 (35) B (1)
55 (65) 435 (99)

Measured TOF Ratio

=0.7 [n = 51)

=0.7 (n = 280)

35 (15)
202 (85)

T(=1)
288 (99)

Measured TOF Ratio

<0.9 (n = 146) =0.9 (n = 185)

Failure
Success

Head lift test
(n = 331)

41 (15)
239 (85)

10 (20)
41 (80)

Measured TOF Ratio

<0.7 (n = 486)

=0.7 [n = 262)

27 (18)
119 (82)

24 (13)
161 (87)

Measured TOF Ratio

<0.9 (n = 139) =0.9 (n = 169)

Failure
Success

Tongue depressor test
(n = 308)

25 (10)
237 (90)

10 (22)
36 (78)

19 (14)
120 (86)

16 (10)
153 (90)

Clinical weakness was detected by visual and tactile assessment of TOF and DBS fade, head lift and tongue depressor tests. Clinical assessment of TOF and
DBS fade was performed in all patients (n = 526). Head lift and tongue depressor tests were correctly evaluated in only 331 and 308 patients respectively. Data
are presented as actual number and percentage (in parentheses). By example, among the 85 patients having a TOF ratio less than 0.7, a tactile TOF fade was
detected in 23 (27%) of them and was absent in 62 (73%).

DBS = double-burst stimulation; TOF = train-of-four.
relaxant and the arrival in the postanesthesia care unit (PACU).

Partial paralysis was defined as a train-of-four (TOF) ratio less
than 0.7 or less than 0.9. n = number of patients. *Significantly
different from TOF < 0.9.




A Mask Pressure Set to 2 cmH;O

Ancsthesiology 2010; 113:1280-8

Copyright © 2010, the American Socicty of Ancsthesiologists, Inc. Lippincott Williams & Wilkins

Neostigmine/Glycopyrrolate Administered after Recovery
from Neuromuscular Block Increases Upper Airway
Collapsibility by Decreasing Genioglossus Muscle

Activity in Response to Negative Pharyngeal Pressure

Frank Herbstreit, Dr.med.,” Daniela Zigrahn, Cand.med.,1 Christof Ochterbeck, Dipl.-Ing.,T
Jurgen Peters, Dr.med.,§ Matthias Eikermann, M.D., Ph.D.|

neostigmine/

baseline  TOF0.5  recovery
glycopyrrolate

1 IcUDLISI s

baseline TOF 0.5 recovery
glycopyrrolate




August 2014 - Volume 58 - Issu
doi: 10.1097/01.SA.0000450930.0
Geriatric Anesthesia

Pharyngeal Function and Breathing Pattern During Partial
Neuromuscular Block in the Elderly: Effects on Airway Protection

Hardemark Cedborg, Anna 1.”; Sundman, Eva™ ; Bodén, Katarina’; Hedstrém, Hanne
Witt®; Kuylenstierna, Richard'; Ekberg, Olle™; Eriksson, Lars I.”

Geriatric Anesthesia

Perioperative Cognitive Trajectory
in Adults

. D S ts and M. S Avidan$




Intraoperative Management
J ?

N,
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Intraoperative Management

* Minimally invasive anesthetic technique
* Thermoregulation

e [nduction and maintenance

42



b“
Table 3. |Eftects of Central Neuraxial Block Versus General Anesthesia on Ambulatory Surgical Patients

chnique

Central General OR or WMD**
Number neuraxial anesthesia® (95% confidence

Outcome n of trials  block* (mean) (mean) interval) P value
Anesthesia induction time (min) 384 7 17.8 7.8 8.1 (4.1to12.1) 0.0001
TACT fime (min) 476 10 56.1 51.9 042 (=7.1to07.9) 0.91
VAS in PACU (mm) 563 7 12.7 24.4 —9 (—15.5to —2.6) 0.006
Nausea 637 12 5% 14.7% 0.40 (0.15 to 1.06) 0.06

hase 1 bvpass 218 4 30.8% 13.5% 5.4 (0.6 to 53.6) 0.15
Need for posfoperalive analgesics 716 11 1A 207, 0.32 (0.18 to 0.57) 0.0001
Time unfil discharge from ASU (min) 839 14 190 153 34.6 (13 to 56.1) 0.002
Excellent patient satisfaction 709 11 81% 78% 1.5(0.8-23.1) 0.45
Table 4.] Effects of Peripheral Nerve Block Versus General Anesthesia on Ambulatory Surgical Patients
Peripheral General OR or WMD**
Number  nerve block*  anesthesia* (95% confidence

Outcome n of trials (mean) (mean) interval) P value
Anesthesia induction time (min) 329 6 196 38 8.1 (2.6 to 13.7) 0.0001
PACU time (min) 308 6 452 72 —24.3 (—36.3 to —12) 0.0001
VAS in PACU (mm) 359 7 9.6 35.8 —24.5(—35.7to —13.3)  0.0001
Nausea 319 6 6.8% 307 0.17 (0.08 to 0.33) 0.0001
Phase 1 bvpass 329 6 81% 315 14.3 (7.5 to 27.4) 0.0001
Need for postoperative analgesics 259 6 6.2% 42.3% 0.11 (0.03 to 0.43) 0.001
Iime until discharge from ASU (min) | 328 6 133.3 159.1 —29.7 (=75.3 to 15.8) 0.2
Excellent patient satistaction 158 4 88% 72% 4.7 (1.8 to 12) 0.001

OR = odds ratio; WMD = weighted mean difference; * weighted by subject number; ** weighted by inverse variance; PACU = Postanesthesia care unit;
ASU = ambulatory surgical unit; POD = postoperative da

VR .

i; VAS = visual analoi*ue scale.



Thermoregulation

* Impaired ability to protect against

hypothermia a
yp a

e Increased risk of wound 1nfection and
myocardial ischemia

http://solutions.3m.com/wps/portal/3M/en_US/IPD-NA/3M-Infection-Prevention/products/catalog/~/3M-Bair-Hugger-Full-Body-Surgical-Blanket-Model-6 10?°N=7570550+3294259569&rt=d



Skin blood vessels dilate: capillaries
become flushed with warm blood;
heat radiates from skin surface s

N il

mw@-
— i |

Blood warmer Sweat glands activated: secrete “shuts of”

than hypothalamic perspiration, which is vaporized by

set point body heat, helping to cool the body
Stimulus: - Stimulus:
Increased body M‘ Decreased body
temperature \-——— | E— lemperature (e
(e.g., when / Homeostasis = normal s kol (B
mmr&g or )me ; temperature (35.6°C-37. environmental

§ N .f' Ep—
Blood cooler than
Skin blood vessels constrict: blood hypothalamic set point
T is diverted from skin capillaries and
M withdrawn to deeper tissues;
minimizes overall
mwmm , et g
Q slmsurface AL A
'ﬂlm“ . | P w A )
o N lﬂ'-\i\‘ :/‘,!’.
Activates hoat- >,
Skeletal muscles activated when more promoting center
heat must be generated; shivering boghs in hypothalamus

Copyright @ 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.

https://exercisephysiologist.files.wordpress.com/2012/02/thermoregulation-feedback.jpg



Induction and Maintenance

Prolonged circulation times

Decreased MAC requlrement

Increa»sgd rlsk 0 ﬂu;ld;ovélxload
Decr,eAsed drug .
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Femtamyl and I\/I|dazolam mduoed F%espwatory
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fentanyl is known to competitively

inhibit metabolism of midazolam by cytochrome

P450 3A4 (CYP3A4) activity? leading to prolonged
apnea.’
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unusual response.

Keywords: Day case surgery; Midazolam, Fentanyl; Apnea; Muscle paralysis; Case report; Oman
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Table 11

Anesthesiology
78:826-850, 1990

HYPOXEMIA

Frequent Hypoxemia and Apnea after Sedation

with Midazolam and Fentanyl

Peter L. Bailey, M.D.,” Nathan L. Pace, M.D., 1 Michael A. Ashburn, M.D.,* Johan W. B. Moll, drs.,1
Katherine A. East, M.S.,§ Theodore H. Stanley, M.D.t

More than 80 deaths have occurred after the use of midazolam
(Versed"), often in combination with opioids, to sedate patients un-
dergoing various medical and surgical procedures. We investigated
the respiratory effects of midazolam (0.05 mg-kg™) and fentanyl
(2.0 pg-kg™") in volunteers, The incidence of hypoxemia (oxyhe-
moglobin saturation <90%) and apnea (no spontaneous respiratory
effort for 15 s) and the ventilatory response to carbon dioxide were
evaluated. Midazolam alone produced no significant respiratory ef-

ports, was most likely quite variable. Outside the specialty
of anesthesiology, no minimal monitoring standard is es-
tablished or applied in patients who receive drugs with
the potential to cause significant respiratory depression.
Thus, there may be one or more possible explanations
for these apparently drug-related deaths,

Although hypnotic doses of midazolam and other ben-

DRUG CONDITION

Nagelhout, J. J., & Plaus, K. L. (2014). Nurse anesthesia (5th ed.). St.Louis, MO: Elsevier.
Fig. 4-6 Incidence of hypoxemia and apnea ofter
midazolam (0.05 mg/kg V), fentanyl (2 ug/kg 1V), or
both drugs, in young adult volunteers. (From Bailey et

al.,’3* with permission.)



Postoperative Concerns




Incidence (%)

PONYV

60
| L
42.9

P o

0 a5

70 +

10 4

0
>18
n=352

517 I

=30
n=32%

10.5

O Male
W Female

>40 =90
n=31% n=207

Age (Years)

>60
n=387

>10
n=237

PO

>80



Delirium and POCD

Does anaesthesia cause postoperative cognitive

[dysfunction? A randomised study of regional

. | lversus general anaesthesia in 438 elderly patients

R

'I L.5 Ihsmﬁsmj, T. Jou N'ECHE H. M. Kumsﬁi D. Knmm", V. D E:-'Tmsr.;.&j, P "v'u..&ﬁ, !.ﬁjm.tz.‘;?, A. I’.&mn.ﬁ_wnui
H. e'"LET[.EIF:TRﬂ?-'l]iJ. H. Sn.xrmf;mﬂg, ! A, BomaL ﬂ, ]. ILu:um“, l. K. Nm.sm]', K. Kortmia ~, L. MLNG..'-‘:“_, . L'k‘mnsj":

. : - .
I C. D H-:': and ]J. T. Mouer ™ for the ISPOCD2 mNVESTICATORS

{ Conclusion: No significant difference was found in the inci-
dence of cognitive dysfunction 3 months after either general or
g regional anaesthesia in elderly patients. Thus, there seems to be
no causative relationship between general anaesthesia and
long-term POCD. Regional anaesthesia may decrease mortality " '
and the incidence of POCD early after surgery. '

= W
. 2 -

— - 4
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Table 3. Clinlcal Characteristics of Postoperative
Dellrium and Postoperative Cognitive
Dysfunction (POCD)"~

Delirium

POCD

Clinical
presentation

Disonented, fluctuating
mood, inability to
focus attention

Cnented, alert, vague
complaints of
attention,/memory
problems

Affect
Onset

Labile, variable
Acute—within hours to
days after surgery

Cepression may develop
Subtle—usually noticed
days to weeks after

surgery

Days to weeks

Usually improves within
weeks to months, but
occasionally persists
for years

subtypes

Sleep—wake
cycle

Assessment

Hyperactive,
hypoactive, or mixed
type

Worse at night, in
darkness and upon
awakening

Confusion Assessment
Method (CAM) is
best for clinicians

Memory dysfunction,
executive dysfunction
or mixed type

MNo differences

MNeuropsychological
testing, but no
defined criteria for
diagnosis; not
recognized in the
DSM-IV




Summary

* Physiologic vs. chronologic aging

* Thorough preoperative assessment
* Anesthetic technique

* Start low, go slow

* Reduce unnecessary complications

54



Anesthesia Resources

SAGA

Society for the Advancement of Geriatric
Anesthesia

http://www.sagahq.org/professionalresources.html

http://ageing-map.org/
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Anesthesia Resources

ACS NSQIP®/AGS
BEST PRACTICE GUIDELINES:

Optimal Preoperative Assessment
of the Geriatric Surgical Patient

http://site.acsnsqip.org//wp-content/uploads/2011/12/ACS-NSQIP-AGS-Geriatric-2012-Guidelines.pdf

56



References

Burton, D., Nicholson, G., & Hall, G. (2004). Anaesthesia in elderly patients with neurodegenerative
disorders: special considerations. Drugs & Aging, 21(4), 229-242.

Cedborg, A. H., Sundman, E., Boden, K., Hedstrom, H. W., Kuylenstierna, R., Ekberg, O., & Eriksson,
L. (2014). Pharyngeal function and breathing pattern during partial neuromuscular block in the
elderly: Effects on airway protection. Geriatric Anesthesia, 58(4), 174-179.

Chow, W. B., Ko, C. Y., Rosenthal, R. A., & Esnaola, N. F. (Eds.). (2012). ACS NSQIP/AGS best practice
guidelines: Optimal preoperative assessment of the geriatric surgical patient. Retrieved January 11,
2015, from http://www.jhartfound.org/blog/wp-content/upLoads/2012/10/ ACS-NSQIP-AGS-
Geriatric-2012-Guidelines6.pdf

Debaene, B., Plaud, B., Dilly, M.-P., & Donati, F. (2003). Residual paralysis in the PACU after a single
intubating dose of nondepolarizing muscle relaxant with an intermediate duration of action.
Anesthesiology, 98(5), 1042-1048.

Craig, T., Smelick, C., Takutu, R., Wuttke, D., Wood, S. H., Stanley, H., .. . Moskalev, A. (Eds.). (2014,
September 18). The Digital Ageing Atlas: integrating the diversity of age-related changes into a
unified resource. Retrieved from Digital Ageing Atlas database.

Erdogan, M., Demirbilek, S., Erdil, F., Aydogan, M., Ozturk, E., Togal, T., & Ersoy, M. (2012). The
effects of cognitive impairment on anaesthetic requirement in the elderly. European Journal Of
Anaesthesiology (Lippincott Williams & Wilkins), 29(7), 326-331.
doi:10.1097/EJA.0b013e32835475¢c6 57



References

Herbstreit, F., Zigrahn, D., Ochterbeck, C., Peters, J., & Eikermann, M. (2010). Neostigmine/
Glycopyrrolate administered after recovery from neuromuscular block increases upper airway
collapsibility by decreasing genioglossus muscle activity in response to negative pharyngeal
pressure. Anesthesiolgy, 113, 1280-1288.

Jin, F., & Chung, F. (2001). Minimizing perioperative adverse events in the elderly. BJA: The British
Journal Of Anaesthesia, 87(4), 608-624. doi:10.1093/bja/87.4.608

Kanonidou, Z., & Karystianou, G. (2007). Anesthesia for the elderly. Hippokratia, 11(4), 175-177.

Liu, S. S., Strodtbeck, W. M., Richman, J. M., & Wu, C. L. (2005). A comparison of regional versus
general anesthesia for ambulatory anesthesia: A meta-analysis of randomized controlled trials.
Anesthesia & Analgesia, 101(6), 1634-1642.

Moller, J. T., Cluitmans, P., Rasmussen, L. S., Houx, P., Rasmussen, H., Canet, J., & ... Gravenstein, J. S.
(1998). Long-term postoperative cognitive dysfunction in the elderly ISPOCD1 study. ISPOCD
investigators. International Study of Post-Operative Cognitive Dysfunction. Lancet, 351(9106), 857-
861.

Nagelhout, J. J., & Plaus, K. L. (2014). Nurse anesthesia (5th ed.). St.Louis, MO: Elsevier.

O'Hara, D. A, Duff, A, Berlin, J. A., Poses, R. M., Lawrence, V. A., Huber, E. C., & ... Carson, J. L. (n.d).
The effect of anesthetic technique on postoperative outcomes in hip fracture repair. Anesthesiology
(Hagerstown), 92(4), 947-957.

58



References

Raphel, A. (2014, August 5). Trends and statistics relating to U.S. seniors, elderly: Census bureau
2014 report. Retrieved January 21, 2015, from http://journalistsresource.org/studies/society/
public-health/trends-statistics-relating-us-seniors-elderly-census-bureau-2014-report#

Rasmussen, L. S., Johnson, T., Kuipers, H. M., Kristensen, D., Siersma, V. D., Vila, P, & ... Moller, J. T.
(2003). Does anaesthesia cause postoperative cognitive dysfunction? A randomised study of
regional versus general anaesthesia in 438 elderly patients. Acta Anaesthesiologica Scandinavica,
47(3), 260-266. doi:10.1034/j.1399-6576.2003.00057.x

SAGA: Society for the advancement of geriatric anesthesia. (2015). Retrieved January 5, 2015, from
http://www.sagahq.org/ SAGA

Silverstein, J. H., Rooke, G. A., Reves, J. G., & Mcleskey, C. H. (Eds.). (2008). Geriatric anesthesiology
(2nd ed.). New York, NY: Springer Science.

Talley, H. C., & Talley, C. H. (2009). AANA Journal course. Update for nurse anesthetists. Evaluation
of older adults. AANA Journal, 77(6), 451-460

Terrando, N., Brzezinski, M., Degos, V., Eriksson, L. I., Kramer, J. H., Leung, J. M., & ... Maze, M.
(2011). Perioperative cognitive decline in the aging population. Mayo Clinic Proceedings, 86(9),
885-893. doi:10.4065/mcp.2011.0332

Vacanti, C. A., Sikka, P. K., Urman, R. D., Dershwitz, M., & Segal, B. S. (Eds.). (2011). Essential clinical

anesthesia. New York, NY: Cambridge University Press. e



References

Vincent, G. K., & Velkoff, V. A. (Eds.). (2010, May). The next four decades: The older population in the

United States. Retrieved January 9, 2015, from http://www.census.gov/prod/2010pubs/ p25-
1138.pdf

West, L. A., Cole, S., Goodkind, D., & He, W. (Eds.). (2014, June). 65+ in the United States: 2010.

Retrieved January 9, 2015, from http://www.census.gov/content/dam/Census/library/publications/
2014/demo/p23-212.pdf

White, P. F., White, L. M., Monk, T., Jakobsson, J., Raeder, J., Mulroy, M. F., & ... Bettelli, G. (2012).
Perioperative care for the older outpatient undergoing ambulatory surgery. Anesthesia And
Analgesia, 114(6), 1190-1215. doi:10.1213/ANE.0b013e31824f19b8

60



