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Objectives 

•  Know	
  how	
  common	
  age-­‐related	
  physiologic	
  changes	
  can	
  
impact	
  the	
  fitness	
  of	
  an	
  older	
  person.	
  

•  Understand	
  the	
  impact	
  of	
  geriatric	
  syndromes	
  on	
  
outcomes	
  in	
  surgically	
  treated	
  older	
  pa:ents.	
  	
  

•  Be	
  able	
  to	
  assess	
  older	
  pa:ents	
  for	
  common	
  geriatric	
  
syndromes.	
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ARS	
  Ques:on	
  #1	
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A.	
  Anesthesiology	
  type	
  

B.	
  Surgery	
  type	
  
C.	
  Internal/Family	
  Medicine	
  Type	
  
D.	
  Other	
  

	
  

I	
  am	
  a/an:	
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Guiding	
  Principles	
  of	
  Geriatrics	
  
•  Age	
  only	
  provides	
  a	
  liUle	
  bit	
  of	
  informa:on	
  

about	
  a	
  person.	
  As	
  we	
  get	
  older,	
  we	
  are	
  less	
  
and	
  less	
  like	
  other	
  people	
  our	
  age.	
  

•  The	
  extent	
  of	
  aggressiveness	
  of	
  care	
  should	
  
be	
  determined	
  in	
  part	
  by	
  the	
  func:onal	
  
status	
  and	
  wishes	
  of	
  the	
  person.	
  

•  Remember	
  that	
  for	
  many	
  of	
  our	
  pa:ents,	
  
there	
  are	
  fates	
  worse	
  than	
  death,	
  and	
  we	
  
want	
  to	
  prevent	
  them	
  whenever	
  possible.	
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There	
  are	
  3.6	
  
geriatricians	
  for	
  every	
  
10,000	
  people	
  >75	
  
years	
  in	
  the	
  US.	
  

Source:	
  He,	
  Wan,	
  et	
  al.	
  U.S.	
  Census	
  Bureau,Current	
  Popula:on	
  Reports,	
  P23-­‐209,65+	
  in	
  the	
  United	
  States:	
  2005,U.S.	
  Government	
  Prin:ng	
  
Office,Washington,	
  DC,2005.	
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From	
  Health	
  in	
  2015:	
  from	
  MDGs	
  to	
  SDGs.	
  World	
  Health	
  Organiza:on	
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Significant	
  heterogeneity	
  in	
  survival	
  

Walter	
  LC	
  and	
  Schonberg	
  MA.	
  JAMA	
  2014;	
  311:	
  1336-­‐47.	
  	
  

Upper,	
  Middle,	
  and	
  
Lower	
  Quar:les	
  of	
  Life	
  
Expectancy	
  for	
  
Women	
  and	
  Men	
  by	
  
Age	
  Cohort	
  	
  



ARS	
  Ques:on	
  #2	
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A.	
  Cardiac	
  output 
B.	
  Glomerular	
  Filtra:on	
  Rate	
  
C.	
  Residual	
  volume	
  
D.	
  Lean	
  mass	
  
E.	
  None	
  of	
  the	
  above	
  

	
  

Which	
  of	
  the	
  following	
  increase	
  with	
  
normal	
  aging?	
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•  Renal	
  
•  Decline	
  in	
  

func:on	
  	
  
•  Decreased	
  

dilu:onal	
  and	
  
concentra:on	
  
ability	
  

Cheitlin	
  MD.	
  Am	
  J	
  Geriatr	
  Cardiol,	
  2003;12:9-­‐13.	
  

Common Physiologic Changes with Aging 
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•  Neuromuscular	
  
•  Decreased	
  grip	
  

strength	
  	
  
•  Loss	
  of	
  lean	
  

muscle	
  mass	
  	
  
•  Decrease	
  and	
  loss	
  

of	
  func:onal	
  
motor	
  nerve	
  units	
  

Cheitlin	
  MD.	
  Am	
  J	
  Geriatr	
  Cardiol,	
  2003;12:9-­‐13.	
  

Aniansson,	
  1988	
  

Common Physiologic Changes with Aging 
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•  Pulmonary	
  
•  Decreased	
  elas:c	
  

recoil	
  and	
  FEV1	
  
•  Collapse	
  of	
  small	
  

airways	
  and	
  V/Q	
  
mismatch	
  

Cheitlin	
  MD.	
  Am	
  J	
  Geriatr	
  Cardiol,	
  2003;12:9-­‐13.	
  

Common Physiologic Changes with Aging 
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•  Cardiovascular	
  
•  Decreased	
  cardiac	
  

output	
  
•  Decreased	
  vascular	
  

elas:city	
  
•  Decreased	
  beta	
  

receptor	
  
responsiveness	
  

Cheitlin	
  MD.	
  Am	
  J	
  Geriatr	
  Cardiol,	
  2003;12:9-­‐13.	
  

Cheitlin	
  Am	
  J	
  Geriatr	
  Cardiol	
  2003;12:9-­‐13.	
  

Common Physiologic Changes with Aging 
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ARS	
  Ques:on	
  #3	
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A.	
  Delirium 

B.	
  Hypertension	
  
C.	
  Elder	
  abuse	
  
D.	
  Chronic	
  kidney	
  disease	
  
E.	
  A	
  &	
  C	
  
F.	
  All	
  of	
  the	
  above	
  

	
  

Which	
  of	
  the	
  following	
  are	
  geriatric	
  
syndromes?	
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Comorbidity:	
  More	
  than	
  ½	
  of	
  adults	
  65	
  and	
  
older	
  have	
  3	
  or	
  more	
  chronic	
  condi:ons.	
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Func:onal	
  Status:	
  The	
  risk	
  of	
  disability	
  increases	
  
with	
  age.	
  

Source:	
  Medicare	
  Current	
  Beneficiary	
  Survey	
  2012,	
  Table	
  2.1	
  

ADLs:	
  ea:ng,	
  
bathing,	
  dressing,	
  
grooming,	
  feeding,	
  
transferring,	
  
con:nence	
  	
  

IADLs:	
  finances,	
  
phone,	
  medica:ons,	
  
shopping,	
  cooking,	
  
cleaning,	
  laundry,	
  
transporta:on	
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Poor	
  Social	
  Support	
  and	
  Self-­‐rated	
  Health	
  

Source:	
  Medicare	
  Current	
  Beneficiary	
  Survey	
  2012,	
  Table	
  2.1	
  

Percent	
  with	
  fair/poor	
  
self	
  rated	
  health	
  by	
  age	
  

Living	
  arrangements	
  by	
  age	
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Cigolle	
  et	
  al.	
  Ann	
  Intern	
  Med.	
  2007;147(3):156-­‐164.	
  	
  

•  Depression	
  
•  Demen:a	
  
•  Delirium	
  
•  Incon:nence	
  
•  Falls	
  
•  Polypharmacy	
  
•  Sensory	
  

impairment	
  
•  Malnutri:on	
  
•  Frailty	
  

Geriatric syndromes are as important as 
comorbidities for disability risk 
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Koroukian, S. M. et al. J Clin Oncol; 24:2304-2310 2006 

Colorectal Cancer Breast Cancer 

Prevalence	
  of	
  Geriatric	
  Syndromes,	
  
Disability,	
  and	
  Comorbidity	
  

Colorectal	
  Cancer	
   Breast	
  Cancer	
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Comprehensive	
  Geriatric	
  Assessment	
  
•  Test	
  mul:ple	
  domains	
  that	
  are	
  associated	
  

with	
  bad	
  outcomes.	
  
•  Use	
  of	
  validated	
  tools	
  to	
  measure	
  common	
  

geriatric	
  condi:ons	
  and	
  geriatric	
  syndromes.	
  

•  Ability	
  to	
  diagnose	
  and	
  intervene	
  to	
  fix	
  
reversible	
  problems.	
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Tools	
  Used	
  in	
  CGA	
  
•  Comorbid	
  condiCons:	
  number	
  and	
  severity	
  

•  MedicaCons:	
  drug	
  interac:ons,	
  inappropriate	
  meds	
  

•  CogniCve:	
  screening	
  tools	
  for	
  cogni:on	
  and	
  execu:ve	
  func:on	
  

•  AffecCve:	
  screening	
  for	
  depression	
  and	
  anxiety	
  

•  NutriConal:	
  weight	
  loss,	
  nutri:on	
  risk	
  

•  Social:	
  living	
  situa:on,	
  support	
  at	
  home,	
  ability	
  to	
  get	
  meds	
  

•  FuncConal:	
  ac:vi:es/instrumental	
  ac:vi:es	
  of	
  daily	
  living	
  

•  Physical:	
  gait	
  speed,	
  :med-­‐up-­‐and-­‐go,	
  short	
  physical	
  performance	
  

baUery	
  
Mohile	
  and	
  Rodin.	
  JCO	
  2007;25:1936–1944;	
  



#Periop2016	
  

Geriatric	
  Assesment	
  in	
  older	
  surgical	
  pa:ents	
  
Domain	
   Measure	
   Significance	
  

Func:on	
   ADLs/IADLs	
   Predic:ve	
  of	
  postopera:ve	
  morbidity	
  
and	
  mortality	
  

Comorbidity	
   Charlson	
  index	
  
OARS	
  subscale	
  

Associated	
  with	
  postopera:ve	
  
morbidity	
  and	
  mortality	
  

Cogni:on	
   Mini-­‐mental	
  state	
  
examina:on	
  

Increase	
  length	
  of	
  stay,	
  delirium,	
  and	
  
disability	
  

Psychological	
   Hospitalized	
  Anxiety	
  and	
  
Depression	
  Scale	
  
Geriatric	
  Depression	
  Scale	
  	
  

Risk	
  of	
  postopera:ve	
  func:onal	
  
disability	
  and	
  mortality	
  

Social	
  support	
   Medical	
  Outcomes	
  Survey	
  
society	
  ac:vity	
  scale	
  

Social	
  isola:on	
  associated	
  with	
  
increased	
  mortality	
  

Nutri:on	
   Body	
  mass	
  index	
  
%	
  weight	
  loss	
  in	
  6	
  mos	
  

Increased	
  risk	
  of	
  postopera:ve	
  
infec:on,	
  mortality	
  

Polypharmacy	
   Beers	
  criteria	
   Inappropriate	
  meds	
  associated	
  with	
  
delirium	
  and	
  increased	
  length	
  of	
  stay	
  

Cheema	
  FN	
  et	
  al.	
  Annals	
  of	
  Surgery	
  2011;253:867-­‐74.	
  



ARS	
  Ques:on	
  #4	
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A.	
  5	
  minutes 
B.	
  10	
  minutes	
  
C.	
  30	
  minutes	
  
D.	
  None	
  –	
  I	
  refer	
  all	
  my	
  older	
  pa:ents	
  to	
  a	
  specialist	
  
E.	
  None	
  –	
  I	
  don’t	
  think	
  older	
  pa:ents	
  need	
  any	
  
extra	
  assessment	
  

	
  

How	
  much	
  extra	
  :me	
  would	
  you	
  be	
  willing	
  to	
  
spend	
  to	
  assess	
  an	
  older	
  surgical	
  pa:ent?	
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CGA	
  and	
  Surgical	
  Outcomes	
  

•  Func:onal	
  status	
  >>	
  mortality,	
  complica:ons,	
  
length	
  of	
  stay	
  

•  Cogni:ve	
  impairment	
  >>	
  complica:ons,	
  length	
  
of	
  stay,	
  and	
  6	
  month	
  mortality	
  

•  Frailty	
  >>	
  complica:ons,	
  length	
  of	
  stay,	
  
discharge	
  to	
  skilled	
  nursing	
  or	
  assisted	
  living	
  
facili:es	
  

Korc-­‐Grodzikcki	
  B.	
  JCO	
  2014;32:2647-­‐2653.	
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ARS	
  Ques:on	
  #5	
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A.	
  Depression	
  screening 
B.	
  Decisional	
  capacity	
  
C.	
  Nutri:onal	
  status	
  
D.	
  Substance	
  Abuse	
  
E.	
  All	
  of	
  the	
  above	
  

	
  

What	
  preopera:ve	
  assessments	
  are	
  
recommended	
  in	
  older	
  pa:ents?	
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Available	
  at	
  hUp://site.acsnsqip.org/wp-­‐content/uploads/2011/12/ACS-­‐NSQIP-­‐AGS-­‐Geriatric-­‐2012-­‐Guidelines.pdf	
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Delirium:	
  the	
  classic	
  geriatric	
  
syndrome	
  
•  Independent	
  risk	
  factor	
  for	
  

– Mortality	
  
– Func:onal	
  decline	
  
– Nursing	
  home	
  placement	
  
–  Increased	
  length	
  of	
  stay	
  
– Later	
  diagnosis	
  of	
  demen:a?	
  

•  COSTLY	
  AND	
  PREVENTABLE	
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Delirium:	
  the	
  Confusion	
  Assessment	
  Method	
  

DELIRIUM

1. Acute Onset & 
Fluctuating Course AND 2. Inattention

plus either

3. Disorganized 
Thinking 4. Altered LOC

Inouye	
  SK.	
  	
  Ann	
  Intern	
  Med	
  1990;113:941-­‐948.	
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Delirium:	
  Mul:factorial	
  Model	
  
Predisposing Factors/

Vulnerability
Precipitating Factors/

Insults

High Vulnerability

Low Vulnerability

Noxious Insult

Less Noxious Insult

Inouye, S, et. al.   JAMA. 1996; 275:852- 857. 
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Delirium:	
  Predisposing	
  Factors	
  
Development	
  Cohort	
  (n=107) 	
  	
  

Factor	
   RelaCve	
  Risk	
  
Vision	
  Loss	
  	
  
	
  	
  	
  (vision	
  >20/70)	
  

3.5	
  (1.2-­‐10.7)	
  

Severe	
  Illness	
  
	
  	
  (APACHE	
  II>16	
  or	
  	
  	
  	
  	
  
	
  	
  Charlson	
  rated	
  severe)	
  

3.5	
  (1.5-­‐8.2)	
  

Cogni:ve	
  Impairment	
  	
  	
  	
  	
  	
  	
  	
  
	
  	
  	
  (MMSE<24)	
  

2.8	
  (1.2-­‐6.7)	
  

Dehydra:on	
  	
  
	
  	
  	
  (BUN/Cr	
  >18)	
  

2.0	
  (1.1-­‐4.6)	
  

ValidaCon	
  Cohort	
  (n=174)	
  
#	
  of	
  Factors	
   RelaCve	
  Risk	
  
Low	
  Risk	
  	
  
(0	
  factors)	
  

1.0	
  

Intermediate	
  Risk	
  
(1-­‐2	
  factors)	
  

2.5	
  

High	
  Risk	
  	
  
(3-­‐4	
  factors)	
  

9.2	
  

Inouye SK , et al.  Ann Intern Med. 1993;119:474-481 
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Delirium:	
  Precipita:ng	
  Factors	
  
Development	
  Cohort	
  (n=196) 	
  	
  

Factor	
   RelaCve	
  Risk	
  

Physical	
  Restraints	
   4.4	
  (2.5-­‐7.9)	
  

Malnutri:on	
   4.0	
  (2.2-­‐7.4)	
  

3	
  or	
  more	
  new	
  meds	
   2.9	
  (1.2-­‐4.7)	
  

Bladder	
  catheter	
   2.4	
  (1.2-­‐4.7)	
  

Iatrogenic	
  event	
   1.9	
  (1.1-­‐3.2)	
  

ValidaCon	
  Cohort	
  (n=312)	
  
#	
  of	
  Factors	
   RelaCve	
  Risk	
  

Low	
  Risk	
  	
  
(0	
  factors)	
  

1.0	
  

Intermediate	
  Risk	
  
(1-­‐2	
  factors)	
  

7.1	
  (3.2-­‐15.7)	
  

High	
  Risk	
  	
  
(3-­‐5	
  factors)	
  

17.5	
  (8.1-­‐27.4)	
  

Inouye SK, et. al.   JAMA 1996: 275; 852- 857 
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Interven:ons	
  for	
  Delirium	
  

Orientation/Activities 

Non-drug approach to insomnia 

Early 
Mobilization 

Visual Aids,  
Devices 

Hearing devices, 
Remove earwax 

Early recognition 
& po repletion 
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Pharmacologic	
  Delirium	
  Preven:on	
  
MedicaCon	
   Dose	
   Incident	
   NNT	
   LOS	
   DuraCon	
   Severity	
  

Haloperidol	
   0.5	
  mg	
  po	
  :d	
  on	
  admit	
  
through	
  POD	
  #3	
  

↔	
   ↓	
   ↓	
   ↓	
  

0.5	
  mg	
  IV	
  arer	
  surgery,	
  then	
  
0.1	
  mg/hour	
  IV	
  to	
  total	
  of	
  1.7	
  
mg	
  

↓	
  
ICU	
  
only	
  

2.5	
  mg	
  IV	
  q	
  8	
  x	
  14	
  days	
   ↔	
   ↔	
   ↔	
  

Risperidone	
   1	
  mg	
  po	
  on	
  emerging	
  from	
  
anesthesia	
  

↓	
   4.85	
   ↔	
  
	
  

↓↓	
  

Olanzapine	
   x	
  2	
  doses,	
  5	
  mg	
  before	
  and	
  
immediately	
  arer	
  surgery	
  

↓	
   4	
   ↑	
  
	
  

↑	
  

Korc-­‐Grodzicki	
  B.	
  J	
  Geriatr	
  Oncol;	
  2015:6:60-­‐69.	
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Pharmacologic	
  Delirium	
  Preven:on	
  
MedicaCon	
   Dose	
   Incident	
   NNT	
   LOS	
   DuraCon	
   Severity	
  

Donepezil	
   5	
  mg/day	
  x	
  3	
  days	
  post	
  
op	
  

↓	
   3.8	
   ↔	
  

5	
  mg/day	
  x	
  14	
  days	
  
before	
  and	
  14	
  days	
  arer	
  

↔	
  

Rivas:gmine	
   1.5	
  mg	
  q	
  8	
  hrs	
  x	
  6	
  days,	
  
start	
  1	
  d	
  preop	
  

↔	
   ↔	
   ↔	
  

Transdermal,	
  started	
  
preop	
  

↔	
   NS	
  

Melatonin	
   0.5	
  mg/day	
  x	
  14	
  days	
   ↓	
  	
   5.26	
  

Ramelteon	
   8	
  mg/day	
  x	
  7	
  days	
   ↓	
   3.45	
  

Korc-­‐Grodzicki	
  B.	
  J	
  Geriatr	
  Oncol;	
  2015:6:60-­‐69.	
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Frailty	
  
•  Syndrome	
  characterized	
  by	
  loss	
  of	
  strength	
  
and	
  muscle	
  mass,	
  malnutri:on,	
  and	
  poor	
  
func:on	
  (and	
  possibly	
  cogni:on)	
  

•  Increased	
  vulnerability	
  to	
  adverse	
  effects	
  
– Falls	
  
– Disability	
  
– Hospitaliza:on	
  
– Death	
  

Fried,	
  J	
  Gerontol,	
  2001	
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Frailty:	
  Defini:ons	
  
•  Fried	
  –	
  3	
  or	
  more	
  of	
  the	
  following:	
  	
  

– Weight	
  loss	
  ≥	
  10	
  pounds	
  in	
  past	
  year,	
  	
  
– Decreased	
  grip	
  strength,	
  	
  
– Exhaus:on	
  
– Low	
  physical	
  ac:vity	
  
– Slow	
  gait	
  speed	
  

•  Modified:	
  grip	
  strength	
  and	
  weight	
  loss?	
  

Fried,	
  J	
  Gerontol,	
  2001	
  
Revenig	
  LM.	
  J	
  Am	
  Coll	
  Surg	
  2015;220:904-­‐11.	
  	
  



ARS	
  Ques:on	
  #6	
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A.	
  Yes 
B.	
  No	
  
C.	
  How	
  do	
  you	
  test	
  grip	
  strength?	
  

	
  

Do	
  you	
  test	
  grip	
  strength	
  in	
  the	
  
preopera:ve	
  sevng?	
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Frailty:	
  modified	
  Frailty	
  Index	
  (mFI)	
  

•  Diabetes	
  mellitus	
  
•  Conges:ve	
  heart	
  failure	
  
•  Hypertension	
  on	
  meds	
  
•  TIA	
  or	
  CVA	
  
•  Func:onal	
  status	
  2	
  (not	
  

independent)	
  

•  Hx	
  of	
  myocardial	
  infarc:on	
  
•  Peripheral	
  vascular	
  disease	
  
•  CVA	
  with	
  neurologic	
  deficit	
  
•  Hx	
  of	
  COPD	
  or	
  pneumonia	
  
•  Prior	
  PCI,	
  cardiac	
  surgery,	
  or	
  

angina	
  
•  Impaired	
  sensorium	
  
	
  

Kim	
  S.	
  Clinical	
  Interven:ons	
  in	
  Aging	
  2015;10:13-­‐27.	
  

The	
  mFI	
  was	
  the	
  strongest	
  predictor	
  of	
  death	
  even	
  using	
  ASA	
  
class,	
  wound	
  class,	
  and	
  age.	
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Frailty	
  and	
  Outcomes	
  
•  Popula:on	
  based	
  study	
  in	
  Ontario,	
  Canada	
  

– 202,811	
  pa:ents,	
  with	
  6289	
  (3.1%)	
  frail	
  
•  Johns	
  Hopkins	
  ACG	
  Frailty	
  Indicator	
  

– Malnutri:on,	
  demen:a,	
  vision	
  loss,	
  decubitus	
  
ulcer,	
  urinary	
  incon:nence,	
  weight	
  loss,	
  poverty,	
  
access	
  barrier	
  to	
  care,	
  difficulty	
  walking,	
  fall	
  

McIsaac	
  DI.	
  JAMA	
  Surg	
  2016;	
  doi	
  10.1001/jamasurg.2015.5085	
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  10.1001/jamasurg.2015.5085	
  



#Periop2016	
  

Frailty	
  and	
  Outcomes	
  

McIsaac	
  DI.	
  JAMA	
  Surg	
  2016;	
  doi	
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Interven:ons	
  for	
  Frailty	
  
•  Exercise	
  
•  Cogni:ve	
  training	
  
•  Improved	
  nutri:on	
  

No	
  effect	
  on	
  outcomes,	
  including	
  hospitaliza?ons,	
  
falls,	
  or	
  func?onal	
  status.	
  
	
  

Ng	
  TP.	
  Am	
  J	
  Med.	
  2015;128:1225-­‐36.	
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Periopera:ve	
  Interven:ons	
  for	
  
Geriatric	
  Syndromes	
  
•  Expanded	
  therapy	
  as	
  part	
  of	
  early	
  recovery	
  
arer	
  surgery	
  protocols	
  
– Prehabilita:on	
  
– Non-­‐pharmacologic	
  therapy	
  	
  
– Pharmacologic	
  therapy	
  

•  Full	
  Geriatric	
  Assessment	
  to	
  guide	
  treatment	
  
•  Modifica:on	
  of	
  treatment	
  plan	
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Take	
  home	
  points	
   	
  	
  
•  Age	
  is	
  an	
  inadequate	
  predictor	
  of	
  

performance	
  status	
  and	
  fitness	
  for	
  surgery.	
  
•  Func:onal	
  age	
  
•  Physiologic	
  reserve	
  
•  Geriatric	
  syndromes	
  

•  Brief	
  assessments	
  can	
  add	
  valuable	
  
informa:on	
  while	
  screening	
  for	
  elderly-­‐
specific	
  issues.	
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Holly.M.Holmes@uth.tmc.edu	
  
TwiUer:	
  @DrHollyHolmes	
  

	
  

Thank	
  you!	
  


