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Objectives

* Introduction

« Surgical stress and its consequences

» Concept of functional status (aka capacity)

» Prehabilitation to improve functional capacity?
« Components of Prehabilitation

 Clinical Evidence

« Patient Selection and Assessment

* Return on Investment
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» Exercise for weeks and months

« Eat a healthy diet

» Look through your training log and training plan.
« Hydrate, hydrate, hydrate.

« Stretch and foam roll.

* Goto bed early.

And surgery?




More in common than we think?

-

Surgical stress \

Vs.

/ Exercise induced stress \




Surgical stress response
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Haemodynamic response: hypertension, tachykardia, urinary retention
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Poor functional status leads to poor postoperative outcomes
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Outcomes of total hip and knee replacement: Preoperative
functional status predicts outcomes at six months after s after
surgery .
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Poor functional status leads to poor postoperative outcomes
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Stabenau HF, Becher RD, Gahbauer EA, Leo-Summers L, Allore HG, Gill TM. Functional Trajectories Before and After Major Surgery in Older Adults. Ann Surg. 2018 Dec;268(6):911-917.




Poor functional status leads to poor postoperative outcomes
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Functional capacity

Functionality
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(fans
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Reserve
\
>
Age

Muravchick, S. (2008). Theories of Aging. In: Silverstein, J.H., Rooke, G.A., Reves, J.G., McLeskey, C.H. (eds) Geriatric Anesthesiology.
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What is prehabilitation?

“Prehabilitation is a process from diagnosis to surgery, consisting of one
or more preoperative interventions of exercise, nutrition, psychological
strategies and respiratory training, that aims to
and physiological reserve to allow patients to withstand
surgical stressors, improve postoperative outcomes, and facilitate
recovery.”



What is prehabilitation?

Minimum
level of
functional
ability
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Prehab-patient .................................
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Carli F, Zavorsky GS. Optimizing functional exercise capacity in the elderly surgical population. Curr Opin Clin Nutr Metab Care. 2005



Prehabilitation Interventions

Physical Activity
* Endurance

* Strenght

* Flexibility

Unimodal
Prehabilitation
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Prehabilitation Interventions

Aerobic (30 minutes/day of moderate intensity)
@ 8

R So A
Modified BORG Scale
29 ok 80
0 |  J 4 LY ”» 7 l- - 10
NOo t-o.:,u breathing Ot of bressn Y'o.o'-‘m athing ‘
(A2 rest) Natung *ast) {(Rurwing)

Types of Exercises
Walking, Jogging, Running, Hiking, Biking, Rowing, Swimming
etc.

Resistance (1-2 sets of 8-15 repetitions)

= )

[asl
Modified BORG Scale
0 1 2 3 4 s 6 7 8 9 10
Easy Somewhat Somewhat Hard Extremely
easy hard hard

Types of Exercises

Push ups, Chest, Back, Seated row, Shoulder abduction,
Biceps flexion, Triceps extension, Quadriceps extension, Leg
flexion, Calf raises, Abdominal curls

Balance & Flexibility (2-3 times and held for 20-30 seconds)

v ¥ KA e

Inspiratory Muscle Training (2 times/day, 30 repetitions each
time)

Prescription: 30% of capacity achieved on inspirometer
gauge.

American College of Sports Medicine, Center of Disease Control
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Prehabilitation Interventions

Nutrition Intervention

* Adjusted amount of calories

* Proteins (1.5 g/kg/day)

*  Multivitamins

* Immunonutrition (Arg / Omg-3)

Physical Activity
* Endurance

* Strenght

* Flexibility

Multimodal
Prehabilitation
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Prehabilitation Interventions

Nutrition Intervention

* Adjusted amount of calories

* Proteins (1.5 g/kg/day)

*  Multivitamins

* Immunonutrition (Arg / Omg-3)

Physical Activity
* Endurance

* Strenght

* Flexibility

Psychological Intervention

* Relaxation strategies

* Visualisation Techniques
* Deep breathing exercises

Multimodal
Prehabilitation
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Prehabilitation Interventions

Physical Activity
* Endurance

* Strenght
* Flexibility

Nutrition Intervention

* Adjusted amount of calgss

*  Proteins (1.5 g
e Multivitamyg
*  Immunon

al Optimization
Anemia correction
* Diabetes control

* Blood pressure control
* Alcohol reduction

*  Smoking cessation

Psychological Intervention
* Relaxation strategies

* Visualisation Techniques
* Deep breathing exercises
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Prehabilitation Interventions ...

75% -
1)} Mo information
[m)] .
b Certainly not
o 50%- -
o . Probably not
)
o B Probaby
. Absolutely
25% =
0% -

Readiness to participate

Figure 1. Patient willingness to participate in a prehabilitation programme. Shown are the themed answers to
the Question: Would you be/have been willing to participate in an individualised surgery preparation
programme?

Eser et al. Qualitative assessment of expectations on the content, form and way of delivery of a prehabilitation programme in patients with lung resection surgery - A Swiss tertiary centre experience. SAGE Open Med.
2024 Feb 26;12:20503121241233427

19



Prehabilitation Interventions

100% - 100% -
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% No information
g Not at all important
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[T
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Very important
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0% = 0% =
Respiratory Endurance Strength Education Nutrition Meditation Sleep Psychological
Training Training Training Management Counselling

Eser et al. Qualitative assessment of expectations on the content, form and way of delivery of a prehabilitation programme in patients with lung resection surgery - A Swiss tertiary centre experience. SAGE Open Med.

2024 Feb 26;12:20503121241233427
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Evidence — proof of concept
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Evidence — clinical practice

Open access Original research

BM) Open Pre-admission interventions

Perry R et al.. Pre-admission interve

(prehabilitation) to improve outcome
after major elective surgery: a systematic
review and meta-analysis

Rachel Perry @ ,' Georgia Herbert,' Charlotte Atkinson,’ Clare England,’?
Kate Northstone,® Sarah Baos,* Tim Brush,* Amanda Chong,’ Andy Ness,'?
Jessica Harris,* Anne Haase,® Sanjoy Shah,” Maria Pufulete®

ntions (prehabilitation) to improve outcome after major elective surgery: a systematic review and meta-analysis. BMJ Open. 2021 Sep 30;11(9):e050806.
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Evidence — clinical practice

Number of Intervention Control Risk ratio I’

studies (n/N) (n/N) (95% Cl) P value (%)

Immunonutrition 1 5/453 11/457 -+ 0.55 (0.21, 1.43) 22 0
Multimodal 10 5/383 8/388 - 0.67 (0.23, 1.95) A6 0
Exercise 5 5/202 7/204 -+ 0.74 (0.23, 2.37) .61 0
Probiotics 5 9/174 9/170 -+ 0.76 (0.17, 3.41) 72 32
Education 3 4/470 5/468 -+ 0.83 (0.24, 2.91) .78 0
ONS 4 6/172 5/170 -+ 1.18 (0.23, 6.08) .85 33
IMT 6 11/205 7/202 - 1.49 (0.60, 3.70) .39 0

| | I | |
15 5 1 2 5 10

Favours intervention Favours control
Figure 2 Forest plot of prehabilitation for reducing all-cause perioperative mortality. All interventions were tested with usual
care as control. IMT, inspiratory muscle training; ONS, oral nutritional supplements.

Perry R et al.. Pre-admission interventions (prehabilitation) to improve outcome after major elective surgery: a systematic review and meta-analysis. BMJ Open. 2021 Sep 30;11(9):e050806.
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Evidence — clinical practice

Number of Intervention  Control Risk ratio I
studies (n/N) (n/N) (95% ClI) P value (%)
Immunonutrition 7 115/364 152/363 * 0.74 (0.54, 1.02) 07 59
Exercise 5 50/145 61/142 + 0.83 (0.61, 1.12) 22 10
Multimodal 5 85/154 110/159 —— 0.84 (0.72, 0.97) .02 0
I |
5 1 1.5

Favours intervention Favours control
Figure 4 Forest plot of prehabilitation for reducing total postoperative complications. All interventions were tested with usual

care as control.

Perry R et al.. Pre-admission interventions (prehabilitation) to improve outcome after major elective surgery: a systematic review and meta-analysis. BMJ Open. 2021 Sep 30;11(9):e050806.
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Evidence — clinical practice

B]'A British Journal of Anaesthesia, 128 (2): 244257 (2022)

dai: 101016/ . ba.2021.11.014
Advance Access Publication Date: 16 December 2021

Rewview Article

CLINICAL PRACTICE

Prehabilitation 1n adult patients undergoing surgery: an umbrella
review of systematic reviews

Daniel 1. Mclsaac'~~"', Marlyn Gill*, Laura Boland-, Brian Hutton'~, Karina Branje'-,
Julia Shaw'~, Alexa L. Grudzinski’, Natasha Barone”, Chelsia Gillis’ on behalf of the
Prehabilitation Knowledge Network'

Mclsaac DI et. Prehabilitation Knowledge Network. Prehabilitation in adult patients undergoing surgery: an umbrella review of systematic reviews. Br J Anaesth. 2022 Feb;128(2):244-257
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Evidence —
clinical practice

Lau and Chamberlain, 2020 (6MWT)

a Complications
Cavalhen and Granger, 2017 (cardiopulmonary) { +e—i
Rosero and colleagues 2019 (cardiopulmonary) 4 e~
Valkenet, 2011 (any) { +—e——1—
Yau and colleagues 2021 (atnal fibrillation) 41 +—e——
Yau and colleagues 2021 (stroke) {+——=
Katsura and colleagues 2015 (cardiopulmonary) 4 ++—
Antoniou and colleagues 2017 (any) 4 + -
Zhong and colleagues 2015 (infectious) - -
Hughes and colleagues 2019 (any) - -
Kamarajah and colleagues [abdominal], 2020 (any) 4 +e—
Kamarajah and colleagues [cardiac], 2020 (any) 4 —e—+ : . : :
0 1 2 3 4 5
Relative effect
b Non-home discharge
Cabilan, 2015* (acute rehabilitation) -| H_'I
I | T ] T 1
1 2 3 4 5
Relative effect
c Mortality
Zhong and colleagues 2015 4 +—e——1
Yau and colleagues 2021 - o
Katsura and colleagues 2015 - 4
0 1 2 3 4 5 6
Relative effect
d Functional recovery
Shama and colleagues 2019* (WOMAC) I

-5 0 5 10 15 20 25 30 35 40 45 50 5

Wang and colleagues 2014 (urinary incontinence) ~|

Mean difference
—=1—
1 2 3 4 5
Relative effect
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Evidence — clinical practice

Conclusions:

» Low certainty evidence suggests that prehabilitation may improve
postoperative outcomes.

* Future low risk of bias, randomised trials, synthesised using

recommended standards, are required to inform practice.

Optimal patient selection, intervention design, and intervention

duration must also be determined.

Mclsaac DI et. Prehabilitation Knowledge Network. Prehabilitation in adult patients undergoing surgery: an umbrella review of systematic reviews. Br J Anaesth. 2022 Feb;128(2):244-257
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Patient selection — Exercise capacity
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Patient selection — Exercise capacity

«Can you climb two flights of stairs?»



Patient selection — Exercise capacity

Assessment of functional capacity before major non-cardiac b ®
surgery: an international, prospective cohort study o

Duminda N Wijeysundera, Rupert M Pearse, Mark A Shulman, Tom E F Abbott, Elizabeth Torres, Althea Ambosta, Bernard L Croal, John T Granton,
Kevin E Thorpe, Michael P W Grocott, Catherine Farrington, Paul S Myles, Brian H Cuthbertson, on behalf of the METS study investigators

Summary
Background Functional capacity is an important component of risk assessment for major surgery. Doctors’ clinical Lancet2018;391:2631-40

o

Main message: Subjectively assessed functional capacity should not be used for preoperative
risk evaluation.

30



Patient selection — Exercise capacity

CPET* Cardio-pulmonary exercise testing

l *gold standard

(

A peak VO2 < 15 mL/kg/min
(< 4 METs) is associated with

—
Peak oxygen upta ke postoperative mortality and

complications

(Limitations: )

* Effort dependent

* Patient motivation

* Other co-
morbidities (joint

\_ problems) Y,

l J
é _ )
Anaerobic threshold — AT < 9-11 ml/kg/min
increases post-operative
comlications and mortality
\ risk after surgery y

~

Association in
only about 50%
of studies in
recent SR*

J

* Systematic reviews have identified frequent study limitations in CPET trials, including small sample size,
single-centre design, heterogeneous patient populations, variable CPET methodology and outcome

measurements, and high risk of bias due to infrequent blinding.

31



Patient selection — Exercise capacity

[ 6-MWT ] 6-minute walking test /T\ |
7'\ l Start
l s s it 5 4_-..1._ _» ______ 4____|J_ Point
M@ ot 0
e el B o it Nl et e i i i
/’ Walking >510 m predicts 12-month \ - Distance 30 m - -
diability-free survival, ! '
*  Walking < 350 m predicted 12 month
disal?i!ity (90% sensivity; 73% /Choice of test depends on: \
specifity) * Familiarity/convenience
S jchese outcomes., the 6-MWT was * Physical environment e.g access to 20
equivalent or superior to CPET. m corridor / gym space
\ j * Resources / funding e.g. CPET
* Availability of staff
» Staff training

\_ J




Patient selection — Exercise capacity

DASI score

Duke
Activity
Status
Index

Is the patient able to:

Take care of self No
eq. eating, dressing, bathing, using the toilet

Yes +275

Walk indoors No O

Walk 1-2 blocks on level ground No O

I

9-95 points 3-97 METs

The higher the score (maximum 58_2), the
higher the functional status.

Next Steps &

e.q. scrubbing floors, lifting or moving heavy
furniture

Do yardwork

Yes +45

Mower

L |
Have sexual relations “ Yes +5.25

Participate in moderate recreational activities

£.g. golf, bowling, dancing, doubles tennis,

Yes +6
throwing a baseball or footbal
Participate in strenuous sparts

£.0. swimming, singles tennis, football,

nasketball, skiing

Yes +7.5

33



Exercise capacity — Take home messages

Functional status screening/assessment is a key component of preoperative risk
assessment, although there is not one single parameter or cut-point that reliably
discriminates patients at “high-risk” of post-operative complications and/or death.

There is a margin of error in all CPET parameters, and a single cut-off to discriminate
between high versus low risk may be overly simplistic

DASI is more accurate at predicting post-operative outcomes than subjective clinician
assessment

Pre-operative CPET may be useful in selected patients, especially those identified as
high-risk using DASI.



Patient selection — Nutritional screening
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Patient selection — Nutritional screening

BMI, 40.2 kg/m? BMI, 28.1 kg/m? BMI, 15.3 kg/m?

Martin L et al. Cancer cachexia in the age of obesity: skeletal muscle depletion is a powerful prognostic factor, independent of body mass index. J Clin Oncol. 2013 Apr 20;31(12):1539-47

=
(¥
@©
=
e
=
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E
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Patient selection — Nutritional screening

Catabolic stress
al \ Risk of
morbidity,
functional
Ié.ow s %2}2:?; - dependence,
muscle mass u and mortality
Normal Mild/moderate
muscle mass muscle loss
PREOPERATIVE SURGERY POSTOPERATIVE

Patient journey

Prado CM et al. Nascent to novel methods to evaluate malnutrition and frailty in the surgical patient. JPEN J Parenter Enteral Nutr. 2023 Feb;47 Suppl 1(Suppl 1):554-S68.
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Patient selection — Nutritional screening

Canadian Nutrition Screening Tool (CNST)

Have you lost weight in the past 6 months WITHOUT TRYING to lose weight?
Have you been eating less than usual FOR MORE THAN A WEEK?

Two “YES” indicate nutrition risk and patients need an assessment to confirm
Malnutrition.

Laporte M, Keller HH, Payette H, et al. Validity and reliability of the new Canadian Nutrition Screening Tool in the ‘real-world’ hospital setting. Eur J Clin Nutr. 2015;69(5):558-64 «
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Nutritional screening — take home message

SCREEN
all patients

REFER

to dietitian

Practical and validated
tools to screen patients for
malnutrition risk before
surgery:

« Canadian Nutrition

Screening Tool

* Mini Nutritional
Assessment - Short Form
for older adults

ASSESS
& TREAT

Refer patients who screen
positive and are at risk of
malnutrition to the dietitian

\

Dietitians use a variety
of tools to diagnose
malnutrition and
associated problems
that require treatment
Subjective global
assessment
Unintentional weight loss
Body mass composition
Functional measures
Diet history and records
Biochemical data.

39



Patient selection — Anxiety and Depression

Patients with cancer who have high levels of psychological distress have poor treatment
compliance and worse outcomes.

Physical Activity

*  Endurance
Psychological Intervention
Relaxation strategies

* Strenght
* Flexibility \
Visualisation Techniques

Deep breathing exercises Functional Capacity

Nutrition Intervention
* Adjusted amount of calories
Proteins (1.5 g/kg/day)

*  Multivitamins
* Immunonutrition (Arg / Omg-3)

Grimmett C, Heneka N, Chambers S. Psychological Interventions Prior to Cancer Surgery: a Review of Reviews. Curr Anesthesiol Rep. 2022;12(1):78-87
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Patient selection —
Anxiety and Depression

Psychological Intervention

* Relaxation strategies

* Visualisation Techniques
* Deep breathing exercises

Hospital Anxiety and Depression Scale (HADS)

Tick the box beside the reply that is closest to how you have been feeling in the past week.

Don't take too long over you replies: your immediate is best.
D [A D A
| feel tense or 'wound up': | feel as if | am slowed down:
3 Mast of the time 3 Nearly all the time
2 A lot of the time 2 Very often
1 From time to time, occasionally 1 Sometimes
0 Not at all 0 Mot at all
I still enjoy the things | used to I get a sort of frightened feeling like
enjoy: 'butterflies’ in the stomach:
0 Definitely as much 0 Mot at all
1 Not quite so much 1 Occasionally
2 Only a little 2 Quite Often
3 Hardly at all 3 Very Often
I get a sort of frightened feeling as if
something awful is about to I have lost interest in my appearance:
happen:
3 Very definitely and quite badly 3 Definitely
2 Yes, but not too badly 2 | don't take as much care as | should
1 Alittle, but it doesn't worry me 1 | may not take quite as much care
0 Not at all 0 | take just as much care as ever
I can laugh and see the funny side | feel restless as | have to be on the
of things: move:
0 As much as | always could 3 Very much indeed
1 Not quite so much now 2 Quite a lot
2 Definitely not so much now 1 Not very much
3 Mot at all 0 Mot at all
Worrying thoughts go through my I look forward with enjoyment to
mind: things:
3 A great deal of the time 0 As much as | ever did
2 A lot of the time 1 Rather less than | used to
1 From fime to time, but not too often 2 Definitely less than | used to
0 Only occasionally 3 Hardly at all
| feel cheerful: | get sudden feelings of panic:
3 Not at all 3 Very often indeed
2 Mot often 2 Quite often
1 Sometimes 1 Not very often
0 Mast of the time 0 Not at all
I can sit at ease and feel relaxed: | can enjoy a good book or radio or TV
program:
0 Definitely 0 Often
1 Usually 1 Sometimes
2 Mot Often 2 Mot often
3 Mot at all 3 Very seldom

Please check you have answered all the questions




Patient selection — Frailty

A @ ¢

Physical Cognition Malnutrition Mental health

performance

Decreased tolerance of stressors (physical, physiologic, psychosocial)]

V

[ Loss of independence ]
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Patient selection — Frailty
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Patient selection — Frailty

A=t

Weakness ~N . ~ Slowed down

_ MR

. ) |
Low energy l Wengi{t' loss

Falls

Figure 4. Survival curve estimates (unadjustied) over 72 months of follow-up by frailly status at baseline: Frail (3 or more criteria present); In-

Accumulating deficits
v .

C Social
omorbldmes\ / cial stressors

Q I -

Depressson

Cognitive

\ dysfunction

Physical decline

100% T
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BO% o s
. - ) )
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Linda P. Fried et al. Frailty in Older Adults: Evidence for a Phenotype, The Journals of Gerontology: Series A, Volume 56, Issue 3, 1 March 2001, Pages M146-M157
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Patient selection — Frailty
CLINICAL FRAILTY SCALE

VERY
FIT

FIT

MANAGING
WELL

LIVING
WITH
VERY MILD
FRAILTY

LIVING
WITH
MILD

FRAILTY

People who are robust, active, energetic
and motivated. They tend to exercise
regularly and are among the fittest for
their age.

People who have no active disease
symptoms but are less fit than category
1. Often, they exercise or are very active
occasionally, e.g., seasonally.

People whose medical problems are
well controlled, even if occasionally
symptomatic, but often are not
regularly active beyond routine walking.

Previously “vulnerable) this category
marks early transition from complete
independence. While not dependent on
others for daily help, often symptoms
limit activities. A common complaint
is being “slowed up" and/or being tired
during the day.

People who often have more evident
slowing, and need help with high

order instrumental activities of daily
living (finances, transportation, heavy
housework). Typically, mild frailty
progressively impairs shopping and
walking outside alone, meal preparation,
medications and begins to restrict light
housework.

LIVING
WITH
MODERATE
FRAILTY

LIVING
WITH
SEVERE
FRAILTY

LIVING
WITH VERY
SEVERE
FRAILTY

TERMINALLY
ILL

People who need help with all outside
activities and with keeping house.
Inside, they often have problems with
stairs and need help with bathing and
might need minimal assistance (cuing,
standby) with dressing.

Completely dependent for personal
care, from whatever cause (physical or
cognitive). Even so, they seem stable
and not at high risk of dying (within ~6
months).

Completely dependent for personal care
and approaching end of life. Typically,
they could not recover even from a
minor illness.

Approaching the end of life. This
category applies to people with a life
expectancy <6 months, who are not
otherwise living with severe frailty.
(Many terminally ill people can still
exercise until very close to death.)

SCORING FRAILTY IN PEOPLE WITH DEMENTIA

The degree of frailty generally
corresponds to the degree of
dementia. Common symptoms in
mild dementia include forgetting
the details of a recent event, though
still remembering the event itself,
repeating the same question/story
and social withdrawal.

% DALHOUSIE
UNIVERSITY

Church S, Rogers E, Rockwood K, Theou O. A scoping review of the Clinical Frailty Scale. BMC Geriatr. 2020 Oct 7;20(1):393.

In moderate dementia, recent memory is
very impaired, even though they seemingly
can remember their past life events well.
They can do personal care with prompting.
In severe dementia, they cannot do
personal care without help.

In very severe dementia they are often
bedfast. Many are virtually mute.

Clinical Frailty Scale ©2005-2020 Rockwood,
Version 2.0 (EN). All rights reserved. For permission:
www.geriatricmedicineresearch.ca

Rockwood K et al. A global clinical measure of fitness

45



Return on investment Surgical Patient Optimization Collaborative (SPOC)
British Columbia, Canada

Objective & Methods

« Estimate the net financial impact of SPOC for four procedures: arthroplasty, colorectal, gynecology
and urology

 ldentified impact of SPOC on the rates of post-surgical complications (SSI, UTI and re-operation)
and on surgical LOS

« Calculated the additional costs or savings associated with those changes

Added cost of delivering SPOC to arrive at the net financial impact

Data by Geoff Schierbeck,Quality Leader Surgery, British Columbia Patient Safety and Quality Council
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Return on investment
Results — SPOC and NSQIP complication rates

Procedure Cases (n) % post- % post- Reoperati LOS

type surg SSI surg UTI onrate
Arthroplasty 2695 137 .33 33 1.99
SPOC
Colorectal 90 2.22 0 3.33 3.51
Gynecology 66 1.52 0 0 0.66
Urology 119 0 .84 0.84 0.80
Procedure Cases (n) % post- % post- Reoperati LOS
type surg SSI surg UTI onrate
NSQIP
Arthroplasty 15960 1.62 0.87 1.36 2.92
Colorectal 3904 8.42 3.10 3.40 5.83
Gynecology 11023 2.81 3.20 1.13 1.25

Urology 7423 1.93 3.12 1.41 1.67



Return on investment
Results — Net financial impact

Procedure
type

Arthroplasty
Colorectal
Gynecology
Urology

Average cost
of
optimization
per patient

$193
$1789
$502
$502

Average cost
impact of
SPOC per
patient*

-$1514
-$6450
-$2588
-$3432

Net financial
impact of
SPOC, per
patient
optimized*

-$1320
-$4661
-52086
-$2931
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Conclusions

What is
prehabilitation?

Individualized
Prescribed
Non-pharmacological
Multimodal interventions

Supports self management
Promoting resilience
Before treatment
Enabled by behaviour change
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Conclusions

What is
prehabilitation?

Exercise (?activity?)
Nutrition
Psychology
Behaviour change

Smoking cessation
Alcohol cessation
Other interventions?
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Conclusions

What is the aim
of
prehabilitation?

Empowernment & quality of life
Recovery (reduced harm)
Long-term health
Disease modification?

Patient selection!
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