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“The sixth age shifts into the lean and 
slipper’d pantaloon, with spectacles on 
nose and pouch on side, his youthful 
hose well sav’d, a world too wide, for 
his shrunk shank…”

W. Shakespeare (1564-1616)
“As You Like It”





The first paper that referred to the 

problem of ‘frail elderly patients’ was 

published in 1953, and frailty syndrome 

(FS) was first described in the 1990s

Petit-Dutaillis D et al. Operative frailty of patients with chromophobe 

adenoma of abnormal symptomatology; prognostic value of 

homonymous lateral hemianopsia. Presse Med 1953

Winograd C, Gerety B, Chung M, et al. Screening for frailty: criteria and 

predictors of outcomes. J Am Geriatr Soc 1991



 Despite this, a 2012 consensus conference 

defined frailty as an important and potentially 

treatable medical syndrome

 Additionally, the consensus committee 

recommended frailty screening for all patients 

over the age of 70 as well as any individual 

with chronic disease or weight loss

Morley JE, Vellas B, van Kan GA et al. Frailty 

consensus: A call to action, J Am Med Dir Assoc. 2013



 Frailty is a biologic syndrome characterized by 
decreased homeostatic reserve and diminished 
resistance to stressors due to cumulative declines 
across multiple physiologic systems that result in 
vulnerability to adverse outcomes (increased 
vulnerability)

 Frailty can be defined as a physical condition, a 
psychological condition, or both

Walston J, Hadley EC et al. «Research agenda for frailty in older adults: toward a better

understanding of physiology and etiology: summary from the American Geriatrics Society/National

Institute on Aging Research Conference on Frailty in Older Adults. J Am Geriatr Soc. 2006



 Overlapping concepts of frailty, 

disability, and comorbidity

 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 elderlyLolita S. Nidadavolu et al.»  Preoperative Evaluation of 

the Frail Patient”. Anesth Analg. 2020 June



 FS is a process that dynamically accelerates ageing, but 

with no disability in its early stages

 FS corresponds to an intermediate period between a state 

of unimpaired psychophysical functioning with full recovery 

capacity and a state of disability, impaired recovery, and 

transition from an anabolic to a more catabolic state

 Across different surgical populations, frailty is associated 

with greater overall postoperative complications, longer 

hospital LOS, and higher mortality



 Weight loss

 Fatigue

 Low activity, social withdrawal

 Muscle weakness (sarcopenia)

 Slow or unsteady gait

 Cognitive impairment

FALLS

TRAUMA (fractures))



 Older age

 Female

 Less education

 Lower income

 Poorer health (multiple co-morbid cronic 

diseases)



 Hypertension

 Coronary artery 

disease

 Asthma

 Pneumonia

 Arthritis

 Osteoporosis

 Diabetes

 Malnutrition

 Cancer

 Anemia

 Alzheimer disease

 Cataracts

 Hearing disorders

 Anxiety

 Depression





Based on the frailty criteria developed in the 

Cardiovascular Health Study (CHS), the overall 

prevalence of frailty in community-dwelling older 

adults aged 65 years or older in the United States 

ranges from 7% to 12%
Fried LP, Tangen CM, Walston J, et al. Frailty in older adults: evidence for a phenotype. J Gerontol A Biol Sci 
Med Sci 2001

Approximately 25–50% of the population >85 years of 

age can be characterized as being frail or vulnerable 

to adverse outcomes after an exposure to acute stress
Clegg, A., et al., Frailty in elderly people. Lancet, 2013





• Physical Measures (gait speed and handgrip strength)

• Cognitive Assessments

Lolita S. Nidadavolu et al.»  Preoperative Evaluation of 

the Frail Patient”. Anesth Analg. 2020 June



• The gold standard for identifying frail individuals is the 

Comprehensive Geriatric Assessment (CGA) 

• The CGA 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



 Patient education

 Optimize comorbidity

 Carbohydrate loading 

 Prevention of prolonged postoperative ileus 

(opioid sparing, locoregional techniques, 

minimally invasive surgery, gentle tissue 

handling, avoiding of fluid overload and early 

feeding)

Melnyk M et Al. «Enhanced recovery after surgery (ERAS) 

protocols: Time to change practice?” Can Urol Assoc J 2011



GENERAL 

ANESTHESIA

LOCOREGIONAL 

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 



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



“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”



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;



 Regional anesthesia requires specific skills

 In regional anesthesia the use of ultrasound 

has become the “gold” standard during the 

last 10 years 

 With the use of ultrasound the regional 

anesthetic techniques became more safe and 

efficient as nerves, muscles, blood vessels, 

pleura and even the spread of local anesthetic 

perineurally can be visualized



American Society of

Regional Anesthesia and Pain 

Medicine

 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
M. Hutton1 et AL. Regional anaesthesia and outcomes

British Journal of Anaesthesia, 2018

https://www.asra.com/


Selective regional nerve blocks are highly recommended as primary techniques or 

adjuncts to general anesthesia for elderly ambulatory surgery patients

Xuezhao C et al. Perioperative Care of Elderly 

Surgical Outpatients. Drugs & aging, 2017



◦ Patient 

Age (<3 and >60)

ASA (diabetic neuropathy)

BMI  25

◦ Drug-environmental (humidity and heating)

◦ Anesthesiological (maximum risk GA + neuraxial!) 

◦ Surgical 

length of waiting for the intervention 

type of surgery

duration of surgery (>60 min)

administration of unheated liquids

He Ma: “Warming infusion improves  perioperative 

outcomes of elderly patients who underwent 

bilateral hip replacement”. Medicine, (2017)



➢Surgical site infection (SSI)  

➢Coagulopathy

➢Adverse cardiac events 

➢Shivering 

➢ Patient discomfort

➢ Increased allogenic transfusion

➢ Extends post-anesthesia recovery 

time

➢ Negative nitrogen balance

➢ Delayed wound healing

➢ Cancer recurrence

Roth JV, Anesth Analg. 

2009





 Restrictive/goal-directed fluid use

 Minimally invasive surgical approach 

 No drain



 Assessment of pain severity (multimodal approach)

◦ Regional anesthesia

◦ Nerve blocks

◦ PCA

◦ NSAIDs

◦ Careful utilization of opioids

 Early feeding

 Early Foley removal

 Early ambulation

Cohen MS et al. «Patient Frailty: Key Considerations, Definitions 

and Practical Implications», Challenges in Elder Care, 2016



Recommendations in relation to magnitude of postoperative 

pain expected following ambulatory surgery procedures

Xuezhao C et al. Perioperative Care of Elderly Surgical 

Outpatients. Drugs & aging, 2017



Osteogenesis imperfecta

 Osteogenesis imperfecta is the most common 

hereditary bone disorder with an incidence of one in 

10,000-25,000 births

 It is caused mainly by mutations in the genes that 

code for Type I collagen chains. In most cases, it 

shows an autosomal dominant inheritance pattern 

 OI is characterized by an increase in bone fragility 

that leads to frequent fractures, which cause pain, 

deformity and disability associated with other 

alterations



Frattura dell'omero in bambina 

di 3 anni, 8.0 kg, affetta da 

osteogenesi imperfetta 

Intervento previsto 

osteosintesi con chiodo 

telescopico FD

CASO CLINICO 1



Una volta indotta AG si effettua blocco 

sopraclaveare ecoguidato con ropivacaina 

0.2%, 6 ml



• Durata dell'intervento tre ore (no 

oppioidi)

• Risveglio dolce e senza 

complicanze 

• La bambina viene trasferita in 

reparto senza dolore, con evidente 

soddisfazione della mamma

• Terapia antalgica postoperatoria: 

paracetamolo a orario 



Donna di 89 aa, frattura pertrocanterica 
→ chiodo endomidollare

Comorbidità:
◦ Demenza senile

◦ BPCO

◦ Cardiopatia dilatativa post-ischemica (FE 
30%)

◦ Ipertensione arteriosa

◦ FA cronica

◦ Insufficienza renale di grado moderato

◦ In trattamento con beta-bloccanti, 
diuretici e dicumarolici



Premedicazione con midazolam 1 mg 

seguito da ketamina 30 mg (0.5 

mg/kg) ed esecuzione di blocchi 

ecoguidati di:

◦ nervo femorale (15 ml)

◦ nervo otturatorio (5 ml)

◦ Nervo femorocutaneo laterale (3 ml)

◦ nervo sciatico parasacrale (15 ml)

(ropivacaina 0.5% 100 mg + 

mepivacaina 1% 100 mg) 

+ sedazione in respiro spontaneo con 

ketamina in boli ripetuti di 20 mg 

(totale 60 mg) 



 Durata dell’intervento chirurgico 

45 min

 Stabilità emodinamica e 

respiratoria conservata per tutto 

il tempo chirurgico

 Trasfusa una unità di sangue a 

fine procedura

 Trasferimento in reparto senza 

dolore

 Nessuna sequela a distanza



 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 

 Locoregional anesthesia, possibly ultrasound-guided, is the 

gold standard in surgical operations on frail patients

 Combined use of general with regional anesthesia is 

advantageous to decrease oxidative stress and also provides 

better intraoperative hemodynamics than general anesthesia 

alone



“…On and on the rain will fall
like tears from a star 
like tears from a star
on and on the rain will say
how fragile we are, 
how fragile we are”

Fragile, Sting


