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Case history 

• Mr W, an 89-year-old veteran, arrived in the emergency 
department after falling. He had a history of congestive heart 
failure, chronic kidney disease, obstructive sleep apnea, asthma, 
gastroesophageal reflux disease, benign prostatic hyperplasia 
with urinary incontinence, sensorineural hearing loss, 
depression, and mild cognitive impairment. He also had a 
vitamin D deficiency and chronic low back pain from lumbar 
spinal stenosis, despite a laminectomy. Prior to his hip fracture, 
he ambulated with a 4-wheel walker and had no history of falls. 
At the occurrence of the hip fracture, Mr W was standing— he 
twisted suddenly and subsequently lost his balance. He fell 
onto a hard floor, landing on his left hip and was brought to the 
hospital by his family. His medications at that time included 
furosemide, bupropion, citalopram, trazodone, finasteride, 
terazosin, oxybutynin, albuterol inhaler, loratidine, omeprazole, 
vitamin D, calcium, senna, acetaminophen, and acidophilus. 



Case history 

• Prior to the hip fracture, Dr H, his geriatrician, tried on several 
occasions to reduce the number of medications, but Mr W 
resisted. On admission, a radiograph of his left hip revealed a 
minimally displaced femoral neck fracture. The next morning, 
following medical optimization, Mr W underwent a pinning, 
in situ while under spinal anesthesia, with 4 screws placed 
under fluoroscopic guidance.  

• On postoperative day 1, he had escalating pain in his left hip 
and was administered morphine intravenously and oxycodone 
orally. Over the next few hours, he became delirious and was 
transferred to the intensive care unit for bradycardia and 
hypotension. Mr W continued to have a fluctuating level of 
alertness for several days. By postoperative day 4, he was 
able to participate in physical therapy. On day 6, he was 
discharged to a skilled nursing facility for continued therapy. 



Case history 

• One month later, he returned home and received several 
weeks of in-home occupational and physical therapy, twice 
weekly. Because he still was not fully weight bearing at the 
conclusion of home rehabilitation, he received another 2 
months of outpatient physical therapy.  

• Approximately 4 months after the hip fracture, Mr W 
developed severe pain over his left greater trochanter. He was 
seen the following day in the orthopedics clinic, was 
diagnosed with trochanteric bursitis, and treated with an 
injection of triamcinolone into the bursa. Afterwards, his pain 
quickly abated. Six months following the hip fracture, Mr W 
was walking well with his 4-wheel walker and had minimal hip 
pain.  
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Prassi cliniche in 23 ortogeriatrie Italiane. 
Survey AIP-SIGG (valutazione cadute) 

E' in uso uno strumento di valutazione della 

caduta?

No

58%

Sì

42%

Chi somministra la scala di valutazione della caduta in PS 

(n=8)
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Key words 
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• Peri- surgical management 

– Time to surgery and anesthaesia 

– Urinary cathether 
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• Delirium 

– Factors predicting the risk of post-operative delirium 

– Persistent delirium  

• Pain control  

• Rehabilitation and transition of care 



•Perform surgery on the day of, or the day after, 
admission. 
•Identify and treat correctable comorbidities 
immediately so that surgery is not delayed by: anemia, 
anticoagulation, volume depletion, electrolyte imbalance, 
uncontrolled diabetes, uncontrolled heart failure, 
correctable cardiac arrhythmia or ischaemia, acute chest 
infection, exacerbation of chronic chest conditions  



Preoperative timing and risk of death 

Simunivoic N et al, CMAJ 2010 





Potentially reversible abnormalities in laboratory and 
physical examination occurred frequently and 
significantly increased the risk of postoperative 
complications.  
Major clinical abnormalities should be corrected prior 
to surgery, but patients with minor abnormalities may 
proceed to surgery with attention to these medical 
problems perioperatively. 



Figure. 1-year cumulative survival, according to delay in surgical 
intervention and ADL impairment (n=390 pts) 

Log rank p =< .0005 

Bellelli et al, JAMDA in press 

Variable  H.R. 95% Confidence Intervals P 

Age, years 1.03  1.00 to 1.07 .006 

Male/female 1.81 1.11 to 2.96 .001 

Charlson Comorbidity Index (2-3) 1.15 1.04  to 1.28 .006 

Drugs 0.98 0.90 to 1.07 .70 

Post-operative delirium  1.64 1.03 to 2.61 .03 

ASA score 0.95 0.60 to 1.52 .83 

Dementia (present/absent) 0.66 0.38 to 1.15 .14 

Delay-No ADL impairment 2.96 0.80 to 10.89 .10 

No Delay-ADL impairment 5.46 1.52 to 19.70 .009 

Delay-ADL impairment 8.93 2.55 to 31.28 .0006 
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Prassi cliniche in 23 ortogeriatrie Italiane. 
Survey AIP-SIGG (tempi attesa) 





• Inpatient Geriatric 
Consultation Team  
(IGCT)  

• Geriatrician, nurse,  
social worker, OT 
physiotherapist, all 
with extensive 
experience in 
geriatric care  

• Other disciplines 
available on 
demand. 
 

J Am Geriatr Soc 2012 



Kates et al, GOSR 2012  
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Il grado di anemia condiziona il recupero 
funzionale 

Foss N et al, Age Ageing 2008 





• although the interpretation that the transfusion strategy 
makes no difference in functional outcome in patients without 
symptoms of anemia is likely to be correct, the same cannot 
be said with confidence of the lack of adverse effects….  

• In using lower Hb thresholds to guide transfusion, the risks of 
undertransfusion should not be overlooked. The decision to 
transfuse should be guided by an assessment of individual 
patients on the basis of a combination of signs, symptoms, 

and laboratory measures, and not by a single Hb level.  
NEJM 2011 
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Mukand et al, Arch Phys Med Rehab, 2003 

Prerenal azotemia and orthostasis are present in a significant number of elderly 
orthopedic patients and have a major effect on rehabilitation outcomes 



Il rischio di inadeguato “nutritional intake” è 
elevato nell’immediato post-operatorio 

Foss N et al, Age Ageing 2007 



Avenell A, Handoll, Cochrane Database , 2009 



Age Ageing, 2012 

Non significativi vantaggi sul recupero 
funzionale ma riduzione delle 
complicanze infettive e di conseguenza 
della durata della degenza 



Prassi cliniche in 23 ortogeriatrie Italiane. 
Survey AIP-SIGG (valutazione cadute) 

No 
61% 

Sì 
39% 

E' in uso uno strumento di valutazione dello stato 
nutrizionale in PS? 
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Delirium is frequent among HF patients 

Friedman SM et al, Arch Intern Med 2009 



Parker MJ, et al. Cochrane Database Syst Rev. 2004;(4):CD000521 

regional anesthesia associated with a 
reduction in post- operative confusion 
from 19.2% to 9.4%, which represents 

a 50% decrease in risk (class 1B). 





Risk Factor 

Adjusted Odds Ratio (95% Confidence Interval)  P-Value 

No Dementia 
(n=177) 

Probable Dementia 
(n=167) 

Total Sample 
(N=344) 

Gender, male 
 

1.97 (0.66-5.86)  .222 
 

1.78 (0.62-5.12)  .282 
 

2.18 (1.02-4.66)  .045 
 

Charlson Comorbidity Index ≥5 
 

2.13 (0.61-7.44)  .238 
 

- 

 

1.44 (0.69-2.98)  .328 
 

Pre-fracture autonomy in Katz’s ADL 
 

2.82 (0.98-8.15)  .050 
 

2.40 (1.02-5.61)  .044 
 

2.82 (1.47-5.40)  .002 
 

MMSE 
 

0.87 (0.72-1.05)  .149 
 

- 
 

- 

 

A.S.A. score 
 

1.59 (0.62-4.08)  .338 
 

- 

 

0.97 (0.56-1.70)  .925 
 

Albumin <3.5 or >4.5 g/dL 
 

- 

 

1.62 (0.82-3.22)  .168 
 

1.44 (0.83-2.50)  .196 
 

Combined general anaesthesia + PNB* 
 

- 

 

2.80 (1.35-5.83)  .006 
 

2.01 (1.13-3.57)  .018 
 

Transfusion >2 RBC units perioperatively 
 

- 

 

1.64 (0.81-3.34)  .169 
 

1.73 (0.98-3.05)  .059 
 

Probable dementia 
 

N/A 
 

N/A 
 

6.38 (3.31-12.3) <.001 
 

* PNB denotes Peripheral Nerve Block anaesthesia. 
N/A = not applicable 

Multivariate models of predisposing factors for postoperative delirium after 
hip fracture surgery (MMSE cut-off = 20/30) 

Mazzola P et al, unpublished data 



Delirium persists in some post-HF surgical 
patients 

Lundström M et al, Aging Clin Exp Res 2007  
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Duration of delirium is associated with an 
increased risk of 1-year death among 390 HF 

patients 

No pre-fracture  disability = 37.8%  Prefracture disability = 62.6% 

Every day of delirium 
increases of about 30% the 
risk of 1-death among pre-
fracture disabled patients  

Bellelli G et al, unpublished data 





No 
68% 

Sì 
32% 

E' in uso uno strumento di valutazione del delirium in PS? 

Prassi cliniche in 23 ortogeriatrie Italiane. 
Survey AIP-SIGG (assessment delirium) 
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• Effective pain management will enhance patient comfort, 
assist in early mobility and rehabilitation and reduce LOS by 
reducing postoperative complications.  

• Use of routine paracetamol, with the addition of low dose 
opioid analgesia and additional doses charted PRN for 
breakthrough pain can effectively manage pain.  

• Pain levels should be routinely assessed and documented  

• Pain scores may be helpful in managing the pain in some 
patients.  

• Untreated pain has been shown to increase the risk of 
delirium.  

 



• Cognitively impaired patients are more likely to be undertreated for acute 
pain.  

• Patients who cannot voice discomfort must be assumed to still require 
regular analgesia.  

• Staff should be educated about non-verbal signs of pain in patients with 
dementia and/or delirium e.g. agitation, confusion, withdrawal.  

• Low doses of oxycodone may be preferred over tramadol, due to the 
potentially dangerous interactions, particularly with SSRIs.  

• All NSAIDs, including the COX-II inhibitors, have a high risk 
of GIT bleed and blood pressure, electrolyte and renal function 
complications in frail, older patients. If they must be used, a proton pump 
inhibitor should be added.  

• Providing a combination of two or more analgesic medications with 
differing analgesic mechanisms is considered best practise.  

 

 



• Example of Pain Management regimen 

 

• Paracetamol 1gram 3-4 times a day 

• Oxycodone 2.5 mg three times a day 

• Oxycodone 2.5mg to 5mg every four 

hours as needed for breakthrough pain. 



No 
20% 

Sì 
80% 

Esistono protocolli di management del dolore in 
reparto? 

Prassi cliniche in 23 ortogeriatrie Italiane. 
Survey AIP-SIGG (management dolore) 
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Delay in getting patients out of bed is 
associated with poor outcomes 

Siu AL et al, Arch Intern Med 2006 



• Depending on fracture stability achieved by surgery, 
rehabilitation may commence with unrestricted weight 
bearing. This should progress each day, ideally leading to 
stair climbing by post- operative day 4. These goals are to 
be taken as general guidelines; each rehabilitation program 
must be tailored to the individual’s physical, psychological, 
and social situa- tion. Poor pain control is associated with 
delayed ambula- tion, making attentive pain control a 
priority both for the patient’s comfort as well as to improve 
locomotion during hospitalization.  

 

Hung et al, JAMA 2012 
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No 
21% 

Sì 
79% 

Sono utilizzate delle scale per valutare i 
progressi motori del pazienti? 

Prassi cliniche in 23 ortogeriatrie Italiane. 
Survey AIP-SIGG (riabilitazione intraospedale) 



J Am Geriatr Soc 2004 
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Hung et al, JAMA 2012 



Conclusioni  

• Ortogeriatria come “laboratorio” per  

– Fare buona medicina 

– studiare sindromi geriatriche 

– Ottimizzare le “procedure” e le best practices in 
ospedale sui pazienti complessi 

• Ortogeriatria come laboratorio per la 
formazione di team multidisciplinari e 
multiprofessionali 




