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“Frailty is a progressive 
physiological decline in 
multiple organ systems 
marked by loss of function, 
loss of physiological reserve 
and increased vulnerability 
to disease and death”

, 

P Moorhouse, K Rockwood
J R Coll Physicians Edinb 2012

https://www.rcpe.ac.uk/


Frailty: is it important?



“Frailty is the most 
problematic expression of 
population ageing. It is a 
state of vulnerability to poor 
resolution of homoeostasis 
after a minor stressor event 
and is a consequence of 
cumulative decline in many 
physiological systems 
during a lifetime”

Vulnerability of frail older people to a sudden change 
in health status following a minor illness. The green 
line represents a fit older person who, following a 
minor stress such as an infection, experiences a 
relatively small deterioration in function and then 
returns to homeostasis. The red line represents a frail 
older person who, following a similar stress, 
experiences a larger deterioration which may manifest 
as functional dependency and who does not return to 
baseline homeostasis. Key: UTI: Urinary tract 
infectionA. Clegg et al. “Frailty in older people”, Lancet 2013 



• There is sometimes confusion between three concepts; 
multi-morbidity, frailty, and disability

• The frailty syndrome is a collection of symptoms or 
markers, primarily due to the aging-related loss and 
dysfunction of skeletal muscle and bone, that place 
older adults at increased levels of risk for disability, 
dependency, falls, need for long term care, and 
mortality

• The normal aging process and presence of multiple 
chronic medical disorders can contribute to increased 
physical decline

• Frail health can be found in people of any age, but it is 
most commonly linked with the elderly (>65 y)

Lolita S. Nidadavolu et al.»  Preoperative Evaluation of 
the Frail Patient”. Anesth Analg. 2020 June 



• “Approximately 1 in 6 community-dwelling individuals >60 years 
may be frail, representing a significant portion of older individuals 
presenting for surgery

• Frail patients were more likely to have adverse outcomes including 
more postoperative complications, increased length of stay (LOS), 
and higher 30-day readmission rates 

• Other studies showed that higher frailty scores were associated 
with higher risk of postoperative 30-day mortality after adjusting for 
age and ASA classification

• These studies demonstrate the importance of identifying frail older 
individuals who are planned for elective and emergent surgeries”

PREVALENCE AND INCIDENCE



How to assess frailty? Be careful!

• Consider assessing frailty in people with 
multimorbidity

• Be cautious about assessing frailty in a 
person who is acutely unwell

• Do not use a physical performance tool to 
assess frailty in a person who is acutely 
unwell

“Multimorbidity: clinical assessment and management NICE 
guideline”, Published: 21 September 2016 



FRAILTY SCREENING

 



Is frailty amenable to prevention and treatment?

• Good nutrition

• Not too much alcohol

• Staying physically active

• Remaining engaged in local 
community/avoiding 
loneliness



FRAILTY AND SURGERY:                                            
THE ROLE OF PREHABILITATION

• Any preoperative condition that prevents a patient from tolerating 
the physiological stress of surgery (e.g., poor cardiopulmonary 
reserve, sarcopenia), impairs the stress response (e.g., malnutrition, 
frailty), and/or augments the catabolic response to stress (e.g., 
insulin resistance) is a risk factor for poor surgical outcomes

• Prehabilitation programs aim to prepare patients physically and 
emotionally to withstand the stress of surgery

Carli F, Gillis C, Scheede-Bergdahl C. «Promoting a culture of 
prehabilitation for the surgical cancer patient”. Acta Oncol, 2017



Prehabilitation requires a 
team of doctors, nurses, 
and therapists to jointly 
establish a patient’s matrix 
of bio-psycho-social needs

Clegg, A. et al. “Frailty in elderly people”. Lancet, 2013



SIGNS/SYMPTOMS

• Weight loss

• Fatigue

• Low activity, social withdrawal

• Muscle weakness (sarcopenia)

• Slow or unsteady gait

• Cognitive impairment

                                                          

FALLS

 TRAUMA (fractures))



COMMON MEDICAL DISORDERS THAT                             
CONTRIBUTE TO FRAILTY

 Hypertension
 Coronary artery 

disease
 Asthma
 Pneumonia
 Arthritis
 Osteoporosis
 Diabetes

 Malnutrition

 Cancer

 Anemia

 Alzheimer disease

 Cataracts

 Hearing disorders

 Anxiety

 Depression



ASSOCIATED FEATURES OF FRAILTY

• Older age

• Female

• Less education

• Lower income

• Poorer health (multiple co-morbid 
cronic diseases)



• “Our main objective was to examine the association between frailty and mortality, 
between frailty and length of hospital stay (LOS) and frailty and readmission within 
30 days in the emergency surgical population.

• At the end of the selection process 21 eligible studies with total 562.070
participants from 8 countries were included in the qualitative and the quantitative 
synthesis

• Although frailty is present in the younger age group, the majority of patients who 
are living with frailty are older than 65 years. Patients living with frailty have higher 
chance of dying within 30 days after an emergency surgical admission, tendency 
of increased LOS increased chance of 30-day readmission after discharge”



• “Background: The association of frailty on postoperative outcomes after elective and 
emergency general surgery procedures has been widely studied. However, this association 
has not been examined in the geriatric population stratified by emergency general surgery 
procedural risk

• Methods: Study of 16,911 low risk procedure emergency general surgery performed using 
the 2012 to 2017

• Increasing levels of frailty in geriatric emergency general surgery patients are associated 
with higher levels of postoperative complications, failure-to-rescue, and readmission. 
Clinicians should consider frailty in assessing the risk of even low-risk surgeries in this 
population”





• “A systematic, electronic search for relevant publications was performed in November 
2019 using Pubmed and Embase from 2009 to 2019. The latest search for articles was 
performed on February 16th, 2020. Articles were excluded if frailty was not measured 
using a frailty tool, or if patients did not undergo emergency general surgery (EGS).

• The primary outcome of this review was all-cause mortality amongst the frail undergoing 
EGS at 30 days. The secondary outcomes were the prevalence of frailty, discharge 
location and length of stay. Post-operative mortality was defined as death within 30 days 
after surgery”

• “This systematic review has shown that frailty is associated with an increased mortality 
risk when compared with the non-frail. This systematic review and meta-analysis has 
several clinical and research implications. Frailty scoring should be an integral part of 
acute surgical practice, to aid decision-making and peri-operative care”



“The peri-operative evaluation of elderly patients who require elective 
major non-cardiac surgery should include frailty screening, which has 
proven to be an excellent predictor of unfavourable health outcomes in 
the older surgical population”



“It is important to identify factors 
we can modify perioperatively to 
potentially decrease these risks”

Fields AC «Short-term complications in hip fracture surgery                     
using spinal versus general anaesthesia», Injury, 2015 

An example of frailty: hip 
fractures in the elderly



Timing of surgery
• Perform surgery on the day of, or the day after, admission

• Identify and treat correctable comorbidities immediately so that 
surgery is not delayed by:

• anaemia
• volume depletion
• anticoagulation
• electrolyte imbalance
• uncontrolled diabetes
• uncontrolled heart failure
• correctable cardiac arrhythmia or ischaemia
• acute chest infection
• exacerbation of chronic chest conditions

National Institute for Health and Excellence
“Hip fracture: management”, 2017



Analgesia

ASSESS THE PATIENT'S PAIN
• Ensure analgesia is sufficient to allow movements necessary                                                      

for investigations and for nursing care and rehabilitation

• Offer paracetamol every 6 hours preoperatively unless contraindicated

• Offer additional opioids if paracetamol alone does not provide sufficient 
preoperative pain relief

• Consider adding nerve blocks if paracetamol and opioids do not provide sufficient 
preoperative pain relief, or to limit opioid dosage

• Non-steroidal anti-inflammatory drugs (NSAIDs) are not recommended

National Institute for Health and Excellence
“Hip fracture: management”, 2017



«Il dolore è uno dei sintomi più significativi del paziente con frattura di femore. Sebbene l’intervento 
chirurgico precoce rappresenti la migliore strategia terapeutica, è essenziale garantire un adeguato 
controllo del dolore dall’arrivo in PS, durante il periodo iniziale di valutazione in cui si decide il 
trattamento e per tutto il percorso assistenziale del paziente. Un controllo insufficiente del dolore in 
fase preoperatoria non solo genera sofferenza ma è associato ad aumento del rischio di delirium, 
mentre nel postoperatorio può ritardare la mobilizzazione e aumentare il rischio di complicanze 
connesse all’allettamento prolungato, con relativo aumento dei tempi di ospedalizzazione. 

Il trattamento del dolore nella frattura di femore deve essere preventivo e iniziare molto precocemente, 
prima di effettuare manovre che richiedano la mobilizzazione del paziente. 

• Paracetamolo, somministrato a intervalli regolari 

• Blocchi antalgici ecoguidati

• Blocco della fascia iliaca

• Blocco del nervo femorale

• PENG block»

Protocollo aziendale: «Il trattamento precoce del dolore nella frattura di femore»                             
Fabrizio Fattorini, Sandra G. Benvenuti, Andrea Calò                                                                         
Azienda Ospedaliero-Universitaria Policlinico Umberto1                                                                                           
DAI Emergenza e Accettazione, Anestesia ed Aree Critiche                                                     



ANESTHETIC APPROACH

GENERAL 
ANESTHESIA

LOCOREGIONAL 
ANESTHESIA



GENERAL ANESTHESIA

• Anesthesia in general is a safe procedure. 
General anesthesia (GA) is effective, easy to 
apply and offers optimal surgical conditions, 
in particular during long lasting procedures 

• Nevertheless, post-operative cognitive 
dysfunction (POCD) and post-operative 
delirium are frequently associated with GA as 
well as cardio-pulmonary adverse effects, 
especially in the elderly and in fragile patients 

Xuezhao C et al. Perioperative Care of Elderly 
Surgical Outpatients. Drugs & aging, 2017

E. Board. 
“The first use of ether as an anaesthetic in dental 
surgery by W.T.G. Morton in 1846”



Age-related physiologic changes and clinical implications for GA

Xuezhao C et al. Perioperative Care of Elderly 
Surgical Outpatients. Drugs & aging, 2017



Recommended anesthetic drug dosage 
adjustments for elderly ambulatory surgery patients

Xuezhao C et al. Perioperative Care of Elderly 
Surgical Outpatients. Drugs & aging, 2017



Oxidative stress associated with surgery                                         
and inhalation of anesthetics

“These findings strongly suggest negative effects of inhalation general 
anesthetics including an increase in oxidative stress in surgical patients. 
Oxidative stress may also be a key factor to determine patient surgical stress”



American Society of
Regional Anesthesia and Pain 
Medicine

What are the benefits of 
locoregional anesthesia?

• Regional anaesthesia (RA) reduces acute pain, chronic pain after some surgical 
procedures, postoperative nausea and vomiting and pulmonary complications

• Earlier recovery of bowel function

• Less need for systemic opioids (narcotics)

• Easier breathing resulting from better pain control

• Easier participation in physical therapy

• Some studies have shown RA to be associated with a reduction in cancer 
recurrence, blood transfusion requirements, surgical site infections, ICU admission, 
and mortality; however, these associations must be treated cautiously

• NO post-operative cognitive dysfunction (POCD) and post-operative delirium

M. Hutton1 et AL. Regional anaesthesia and outcomes
British Journal of Anaesthesia, 2018

https://www.asra.com/
https://www.asra.com/
https://www.asra.com/


Better intraoperative hemodynamic 
control by regional anesthesia

Tsuchiya M et al. «Transversus abdominis plane block in combination 
with general anesthesia provides better intra‐operative hemodynamic 
control and quicker recovery than general anesthesia alone in 
high‐risk abdominal surgery patients». Minerva Anestesiol 2012



Which anesthesia?

• Offer patients a choice of spinal or 
general anaesthesia after 
discussing the risks and benefits

• Consider intraoperative nerve 
blocks for all patients undergoing 
surgery

NICE - National Institute for Health and Excellence
“Hip fracture: management”, 2017



«This study concludes that there was no difference in outcome between spinal and general 
patients with a hip fracture. However, the study was powered based on the composite 
outcome (death at 60 days), assuming that the outcome would be 34%. Since death at 60 
days in the study was only 18%, it is clear that the population in this study was much 
healthier than that typically encountered in typical clinical practice. Moreover, 15% of 
patients randomized for spinal had to cross to general anesthesia due to the inability or 
failure of spinal anesthesia. These data indicate that the practitioners who performed spinal 
anesthesia in this study were experts in general, and not in regional, anesthesia»

Hip fracture: Is spinal anesthesia 
no longer the golden standard? 



Conclusion
Severe pain is common after hip fracture. Spinal 
anesthesia was associated with more pain in the first 
24 hours after surgery and more prescription analgesic 
use at 60 days compared with general anesthesia.

«In this study, general anesthesia was performed according to the protocol, whereas
spinal anesthesia was conducted without any protocol. As an example, we do not know 
what premedication was used for positioning the patients for the spinal anesthesia, the 
level of neuraxial block achieved, or what doses were administered. Also, there remains 
the possibility that patients were just put to sleep in order to perform the spinal 
anesthesia. Likewise, intraoperative sedation was mandates for patients receiving spinal 
anesthesia, which may have contributed to biased information concerning the incidence 
of delirium postoperatively»



Reg Anesth Pain Med 2023

“There is a lack of consensus in the literature as to whether anesthetic modality influences 
perioperative complications in hip fracture surgery.
Methods We used the ACS NSQIP to identify patients aged 50 and older (n. 40.527) who 
received either spinal or general anesthesia for hip fracture surgery from 2016 to 2019. The 
primary outcome of interest was the combined incidence of stroke, myocardial infarction 
(MI) or death within 30 days. Secondary outcomes included 30-day mortality, hospital length 
of stay and operative time.
Results General anesthesia was associated with a higher incidence of combined 30-day 
stroke, MI or death compared with spinal anesthesia…higher frequency of 30-day mortality 
and longer operative time. Spinal anesthesia had a longer average hospital length of stay 
(6.29 vs 5.73 days; p=0.001)”



• 86 year old woman, obese, femur 
fracture, scheduled osteosynthesis 
surgery with intramedullary nail

• Patient suffering from severe aortic 
stenosis with cardiac surgery 
indication, dementia

• Diagnosis of frailty (Rockwood test)

• Drug therapy: beta blockers, 
diuretics, edoxaban (suspended 5 
days before) and replaced with 
enoxaparin, calcium antagonists

CLINICAL CASE



• Premedication with droperidol 2.5 mg + fentanyl 50 
mcg

• PENG block (ropivacaine 0.5% 20 ml)

• Pre-filling with lactated ringer 500 ml

• The patient is positioned on the side contralateral to 
the fracture and the spinal catheter is positioned at 
L3L4: bupivacaine 0.5% 4 mg is administered and, 
once the level of anesthesia has been ascertained, 
the patient is transferred to the operating room



• Bolus of 2.5 mg 20 minutes after the start of the 
procedure

• Duration of the surgical procedure 55 min

• Hemodynamic stability, not administered 
vasoconstrictors

• The patient was sent to the ward in fair general 
condition and without pain



The frail patients remain a medical challenge for the 
anesthesiologist, mainly because of the frequent and 
numerous adverse events 

Efforts must be concentrated on identifying the frail 
patient in order to correct any comorbidities 

LRA has a significant role in pain control in the 
perioperative period

Combined use of general with regional anesthesia is 
advantageous to decrease oxidative stress and also 
provides better intraoperative hemodynamics than 
general anesthesia alone

TAKE HOME MESSAGE

Compared with GA, SA is associated with fewer 
complications
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