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surgical resections by age



comorbidity

social status

cognitive functioning

nutritional status

physical performance

Contribute to daily 

functioning & patient’s 

resilience to stressors



Surgery is a MAJOR stressor

Surgery also impacts on long-term 

outcomes (1-yr mortality rate)
Van Gestel YR. Ann Surg Oncol 2013:20;371-80

Older pts experience >60% decline 

in self-care after surgery
Hamaker ME. J Ger Oncol 2015:6;153-64



preventing functional decline

&

optimizing preoperative conditions

strategies to improve 

short-/long-term 

outcomes



1) Prehabilitation:

optimizing functional capacity, 

exercise training, nutrition, 

controlling comorbidities

How to limit the negative 

surgical impact?

2) Surgery:

minimizing tissue damage, keyhole 

3) Rehabilitation:

early mobilization/discharge, eERAS



operative morbidity & 

mortality

• Chest infection

• Abdominal abscess

• Wound infection

• Urinary tract infection

• Bacteremia/septicemia

• Wound deshiscence

• Anastomotic leek

• Renal dysfunction

• Hepatic failure



Nutrition in Elderly Patients

Elderly are malnourished (12% M & 8% F):
protein/caloric deficiency, hypoalbuminemia, low 
intake iron, ascorbic acid, thiamine, vit D, vit C, vit A

• nursing homes US: malnutrition 52%-85%

• hospitalised pts EU: malnutrition 60%

• weight loss associated: adverse health 
outcome

morbidity & mortality

longer hospital stay

increased costs
Bozzetti F.  Clinical Nutrition 2001



complications in high & low risk patients



Nutritional status &

other geriatric domains



nutritional status

&

postoperative outcome?





Recommendations (expert opinion)

spread the ingestion throughout the 

day (equivalent amounts at breakfast, 

lunch and dinner)

consider pulse feeding (noon meal)

if additional protein supplementation 

is given, it should be administered 

between meals



Prehabilitation & Physical Exercising

Neo-adjuvant treatment decreases 

objectively measured physical 

fitness (CPET – cardiopulmonary 

exercise testing)

Effects of neo-adjuvant overweighed 

by harmful effects on fitness

In-hospital exercise training improves 

physical fitness



in the Elderly…

Consistent association between 

CPET-derived variables and 

outcome following major surgery

This optimal predictor appears to 

differ between various types of 

surgery



Objective Assessment of Physical 

Fitness & Surgery

1,418 ps underwent colorectal surgery

Pooled oxygen consumption at anaerobic 

threshold & peak oxygen consumption were 

predictive of complications

Pts had significant increased risk of 

developing postoperative complications if 

their anaerobic threshold was below cut 

point (not predictive of anastomotic leak)

Lee CHA Dis Colon Rectum 2018 Mar;61(3):400-409.



Old age depression

Death of significant others, economical reasons, 

health problems (neurological and/or 

cardiovascular diseases, arthritis, cancer, 

nutritional deficiency), reduced social relations 

Belief that depressive state is “normal” in older 

people - “low mood”

Old age depression: under-diagnosed/treated 

Depression very often presents as a comorbidity 

with organic diseases covering/masking 
depressive symptoms



Postoperative Delirium - POD

Delirium is an acute and fluctuating 

alteration of mental state of reduced 

awareness and disturbance of attention

POD often starts in the recovery room and 

occurs up to 5 days after surgery

Delirium can present as:

hypoactive (decreased alertness)*

hyperactive (agitated) and

mixed

*worst prognosis



Postoperative Delirium - POD

• prevalence in older patients 12-60%

• in-hospital mortality 2-3 times higher 

than no POD

• poor long-term outcomes

• poor functional/cognitive recovery

• increased costs



Postperative Delirium - POD

risk factors for POD:

advanced age

comorbidities

preoperative fasting/dehydration

hypo-/hyper-natraemia

length of surgery

postoperative pain



Postperative Delirium - POD

If POD is detected, patients should not 

be discharged from the recovery room 

without having started aetiology-based 

and symptom-based treatment

The longer the duration of delirium and 

the later the treatment is started, the 

more the cognitive decline

POD should be monitored at least once 

per shift due to its fluctuating course



Preoperative phase:

• should pharmacological interventions 

be recommended?

• should medication/actions be avoided?

• can non-pharmacological interventions 

be recommended

• are supportive strategies beneficial?

• is the use of checklists/algorithms useful 

and does it affect incidence, severity or 

duration of POD?







GO SAFE study

Geriatric Oncology Surgical Assessment 

and Functional rEcovery after Surgery

@GOSAFEstudy

GO SAFE



GO SAFE study

Site ID Site name Country PI Opening date PTs enrolled at 12.04.2018

01_IT Osp. Infermi Faenza Italy G.Ugolini 06/02/2017 109

02_IT Osp. Morgagni Pierantoni, Forlì Italy G. Ercolani 06/02/2017 58

03_IT Osp. Ceccarini Riccione, Italy G. Garulli 09/05/2017 31

04_IL Assaf Harofeh Israel N. Haim 05/07/2017 0

05_IT AUSL Piacenza, Piacenza Italy P. Capelli 07/07/2017 4

06_IT Humanitas, Milano Italy A. Spinelli 14/07/2017 35

07_IT Osp.S. Matteo degli infermi, Spoleto Italy L. Marano 26/07/2017 21

08_US Brigham and Women's Hospital, Boston USA M. Jaklitsch
18/10/2017

1

09_IT Clinica S. Rita, Vercelli Italy M.Trompetto 05/09/2017 21

10_IT Istituto Tumori Giovanni Paolo II  Bari Italy R.De Luca 22/11/2017 3

11_US University of Pensylvenia Medical Center 
USA N. Saur

22/11/2017
7

12_NL Groeningen University Hospital, 
The Netherlands B. Van Leeuwen

30/11/2017
38

13_IT Ospedale Niguarda , Milano Italy G. Ferrari 29/11/2017 25

14_PL Jagiellonian Univ. Medical College, Krakow
Poland J. Kenig

12/12/2017
5

15_IT Ospedale S. Martino Genova Italy S. Scabini 06/12/2017 7

16_NO Oslo University Hospital
Norway A. Nesbakken

12/12/2017
6

17_IT ASST Monza,  PO Desio (MB) Italy A. Costanzi 18/12/2017 12

18_GR
Medical School, Aristotle University of    Thessaloniki Greece O. Ioannidis 23/01/18 2

19_SP
Hospital  Universitario y Politécnico La Fe, Valencia Spain G. Pellino 09/02/18 5

20_US
Roger William Medical Centre Providence RI USA P. Somasundcar 27/02/18 0

21_PT
Unidade Local de Saúde do Litoral Alentejano (ULSLA), Santiago do cacem Portugal D. Sousa 13/03/18 1

22_IT Ospedale S. Andrea, Roma Italy G. Balducci 27/03/18 0

23_PT
General Surgery dept,Hospital Sao Francisco Xavier (CHLO) Portugal C. Santos 04/04/18 0

GOSAFE sites

Active

Waiting for 

IRB/IEC approval

Asked to participate 
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INCLUSION CRITERIA

-patients ≥75year old (480)

-solid tumours

-elective surgery

PRIMARY END POINTS

functional recovery 3 & 12mos

STUDY DESIGN

Pre-op screening

TUG – ASA - EQ-5D-5L

VAS – ADL - 4 AT TEST

Comorbidities - labs

international “real world” phase 4 trial

GO SAFE



ACS – NSQIP

36,399 (non cancer) pts

cognitive impairment

competency in consenting

preoperative palliative care

mobility issues

history of falls (1 yr)

functional status (ADL-IADL)

home living status 



cognitive impairment

competency in consenting

preoperative palliative care

mobility issues

history of falls (1 yr)

functional status (ADL-IADL)

home living status 

post-operative delirium:

3,650 (12.1%) pts



Functional decline @ discharge:

13,650 (42.9%) pts

cognitive impairment

competency in consenting

preoperative palliative care

mobility issues

history of falls (1 yr)

functional status (ADL-IADL)

home living status 



Epigenetic Clock Plasticity

&

Biological Age Predictors



there is a clear need for 

better understanding:

•biology of ageing

•determinants of healthy 

ageing

QUEST FOR BIOLOGICAL MARKERS



American Federation Aging Research

1. It must predict the rate of aging. In other words, 

it would tell exactly where a person is in their total 

life span. It must be a better predictor of life span 

than chronological age.

2. It must monitor a basic process that underlies 

the aging process, not the effects of disease.

3. It must be able to be tested repeatedly without 

harming the person (i.e. blood test or imaging).

4. It must be something that works in humans and 

in laboratory animals, such as mice. This is so that 

it can be tested in lab animals before being 

validated in humans.



•marker/s not found yet

•does it exist?

1. effects of multiple chronic 

diseases cannot be separated 

from normal aging

2. different tissues may age at 

different paces



The Epigenetic Clock

DNAmAge - DNA methylation age

2 clock measures are the 

most robust predictors of 

chronologic aging

Horvath S: Genome Biol 2013

Hannum G: Mol Cell 2013



high correlation with age

Horvath r=.96    Hannum r=.91

small deviation from calendar age

Horvath 3.6yrs   Hannum 4.9yrs

developed in large series

Horvath 8,000    Hannum 656

cover the entire life span

& different ethnic populations



Horvath and Hannum clock has the 

ability to predict all-cause mortality:

INDEPENDENT OF CLASSIC RISK FACTORS

Recent meta-analysis on 13 cohorts: 

(13,089pts) confirmed the clock predicts all-

cause mortality independent of age, BMI, 

education, smoking, alcohol, physical 

activity, insulin, and comorbidities

Chen BH, Aging 2016



Frailty assessment 

&

Treatment Plan





How to improve surgical 

outcomes for older cancer 

patients

Personalized Care


