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I tempi dell’intervento chirurgico: 
un indicatore di qualità 

dell’assistenza 



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



Causes of surgical delay in 191 patients admitted to 
Orthogeriatric Unit S Gerardo, Monza 
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Clinical features of 191 patients before fracture 
according to time to surgery 

Time to surg           
< 48h 

Time to surg  
72-96 h 

Time to surg     
< 120 h 

P 

Age  84 +6.6 85 + 6.1 85 +6.6 .49 

Males 11 (13.4) 18 (21.2) 3 (13.0) .35 

NH resident 7 (8.5) 5 (5.9) 2 (8.7) .78 

Assisted at home 41 (50) 44 (51.8) 11 (47.8) .93 

Type of fracture 

   femoral neck 

   intertrochanteric 

 

30 (36.6) 

51 (62.2) 

 

50 (58.8) 

31 (36.5) 

 

10 (43.5) 

9 (39.1) 

 

.000 

BMI 23 +4.5 24 + 4.6 24 +4.8 .22 

Charlson Index 2.5 +1.9 2.6 + 2.0 2.6 +1.9 .92 

ADL 4.1 +1.9 4.1 + 1.9 4 +2.1 .22 

NMS 4.7 +2.7 4.5 + 2.7 4.0 +2.3 .43 

Albumin levels 3.3 +0.8 3.1 + 1.2 3.2 +1.0 .005 

ASA score 2.6 +0.5 2.7 + 0.6 2.9 +0.5 .02 



In-Hospital Outcomes After Hip Fracture, by 
Time to Surgery 

No 
patients  

In-hosp 
mortality  

Major medical 
complications 

Post-operative 
delirium 

Median 
OGU LOS 

Overall 191 6 (3.1) 17 (8.9) 56 (29.5) 10.1 + 4.6 

 

Time to surg 
< 48h 

82  1 (1.2) 3 (3.7) 20 (20.4) 8.3 + 3.5 

 

Time to surg  
72-96 h 

86 3 (3.5) 7 (8.1) 29 (33.9) 10.9 + 4.5 

 

Time to surg 
< 120 h 

23 2 (8.7) 7 (30.4) 7 (31.8) 13.5 + 5.4 

 

P-value .18 .000 .37 .000 



Causes of delay by time to surgery 

Time to surgery   

72-96 h (n=83) 

Time to surgery  

< 120 h (n=22) 

Lack of operating room availability 73 (88.0) 8 (36.4) 

Need for interruption of 

antiplatelet/anticoagulant treatment 

2 (2.4) 3 (13.6) 

Need for echocardiography or 

other examinations 

-- 1 (4.5) 

Clinical instability 1 (1.2) 4 (18.2) 

Other organizational reasons 2 (2.4) 1 (4.5) 

Unknown  5 (6.0) 5 (22.7) 



Commento  

• Sembrerebbe esservi una relazione tra ritardo 
dell’intervento chirurgico e major medical 
complications (trend per mortalità) 

• Sembrerebbe esservi una relazione tra tipo di 
frattura, gravità clinica e fragilità biologica e il 
ritardo operatorio 

• Nei pazienti con ritardo > 120 ore le cause di 
mancato intervento sono meno spesso dovute a 
indisponibilità della sala operatoria e più ad ragioni 
cliniche 



Perché è utile sapere ciò: cosa ci 
indica la letteratura? 



Preoperative timing and risk of death 

Simunivoic N et al, CMAJ 2010 



Timing Matters in Hip Fracture Surgery: Patients Operated within 48 Hours 
Have Better Outcomes. A Meta-Analysis and Meta-Regression of over 190,000 

Patients 

Moya L, 2012 



Commento  

• Il ritardo dell’intervento chirurgico si 
associa ad un aumentato rischio di 
mortalità  

• La relazione tra il ritardo e la mortalità è 
ben evidente nel lungo termine (1 anno) 
e meno nel breve-medio termine 

• Come interpretare questi dati? 



Preoperative timing and risk of complications 

Simunivoic N et al, CMAJ 2010 



Adjusted Risk for In-Hospital Death and Major 
Medical Complications 

Vidan MT, Ann Intern Med 2011 



Effects of delay of hip surgery, by subgroup 

Vidan MT, Ann Intern Med 2011 







J Gerontol Med Sci 2012 



Nikkel LE, J Bone Joint Surg Am, 2012 



Riflessioni  

• L’eccesso di mortalità nei pazienti che 
ritardano l’intervento chirurgico risulta 
spiegato dalla presenza di disabilità pre-
frattura 

• L’eccesso di complicanze post-chirurgiche nei 
pazienti che ritardano l’intervento risulta 
spiegato dalla presenza di demenza e 
disabilità pre-frattura 

Si potrebbe pensare che chi è 
già disabile prima della frattura 
morirebbe comunque e non a 
causa del ritardo? 



Cosa possiamo fare per impedire le 
complicanze evitabili/correggibili? 



Reasons for Surgical Delay and Time to Surgery in 1459 Patients 
Who Had Hip Fracture Surgery More Than 48 Hours After 

Hospital Admission 

Vidan MT, Ann Intern Med 2011 

64.8% had surgery more than 48 hours after admission 



• Prospective cohort study with data obtained 
from medical records and through structured 
interview with patients.  

• 571 adults with hip fracture admitted to 4 
metropolitan hospitals  

J Gen Intern Med 2006 



Causes of surgical delay – Clinical instability 
major minor 

Blood pressure 
(BP, mmHg) 

Systolic BP < 90 Systolic BP > 181 
Diastolic BP > 111 

Rate and rhythm  Pulse ≤ 45 beats per minute; Pulse ≥ 121 
(AF/flutter/SVT); Compl heart block ; VT 

Pulse 46 to 50 bpm; Pulse ≥ 121 (sinus 
tachycardia); Pulse 101 to 120 (AF/SVT) 

Infection/ 
pneumonia 

Temp < 35°C, Infection on CXR AND temp 
>38,5°C 

Temp ≥ 38.5°C, but no documented 
pneumonia; Infection on XR temp 
<38,5°C 

Chest pain Evidence of new AMI 
Angina with ST depression or elevation 

Angina ± ischaemia or other concerns on 
ECG or otherwise (rhythm, ectopics, PM) 

Congestive heart 
failure (CHF) 

Pulmonary oedema on CXR; CHF on CXR, 
abnormal exam and/or dyspnea 

Pulmonary oedema on CXR; CHF on CXR 
with normal exam, no dyspnea 

Respiratory 
failure 

O2 SAT < 90% ; pO2 < 60 mm Hg; pCO2 ≥ 
55 mm Hg 

pCO2 46 to 55 mm Hg 

Electrolytes  Na ≤ 125 or > 155 mEq/l; K ≤ 2.5 or ≥ 6.1 
mEq/l; HCO3 < 18 or > 36 mEq/l 

Na 126 -128 or 151-155 mEq/l; K 2.5-2.9 
or 5.6-6.0 mEq/l; HCO3 18 -19 or 35 -36 
mEq/l 

Glucose > 600 mg/dl 451/600 mg /dl 

Urea/creatinine Urea > 50 mg/dl ; Creatinine ≥ 2,6 mg/dl Urea 41-50 mg/dl ; Creatinine 2,1-2,6 
mg/dl 

Anaemia  Hb ≤ 7.5 g/dl Hb 7.6 to 8.0 g/dl 

Mc Laughlin MA, J Gen Intern Med 2006 



Independent Effect of Clinical 
Abnormalities on Complications 

Mc Laughlin MA, J Gen Intern Med 2006 

The presence of more than 1 major abnormality before 
surgery or the presence of major abnormalities on 
admission that were not corrected prior to surgery was 
independently associated with the development of 
postoperative complications.  
Minor abnormalities, while warranting correction, did 
not increase risk. 

 



Riflessioni  

• In ogni ortogeriatria dovrebbero essere 
pre-definiti (e condivisi tra geriatri, 
ortopedici ed anestesisti) i criteri di non 
operabilità 

• …ma soltanto i criteri maggiori possono 
essere ragioni per dilazionare un 
intervento chirurgico, non i minori 



Le cause correggibili/evitabili-2, la 
terapia anticoagulante e 

antiaggregante 



Cause correggibili-2, la terapia 
anticoagulante e antiaggregante 



Pioli, SIGG 2012 

Cause correggibili-2, la terapia anticoagulante e 
antiaggregante 



Cause correggibili-2, la terapia 
anticoagulante e antiaggregante 



The data support a change in practice towards 
continuing antiplatelet therapy perioperatively, unless 

clearly contraindicated 



Le complicanze del post-
operatorio 



Medical complications after orthopedic surgery 
(416 patients) – S Gerardo OGU 
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10.4 + 3.7% (116 pts) 
Huddleston, JAGS 2012 

53.3 metanalytic review 
Bruce, Int Psychoger 2007 

24% (265 pts) Gold, 
Arch Geront, 2012 

4.5% (265 pts) Gold, 
Arch Geront, 2012 



La durata del delirium ed il 
rischio additivo di mortalità 



Delirium persists in some post-HF surgical 
patients 

Lundström M et al, Aging Clin Exp Res 2007  





Clinical features of patients with and without 
delirium in the OGU 

No delirium (n=133) Delirium (n=56) P  

Age 84.1+6.4 85.2+6.1 .29 

Gender male 118 (62.4) 39 (20.6) .002 

Femoral neck 62 (32.2) 27 (14.3) .45 

Intertochanteric  63 (33.3) 28 (14.8) 

Body Mass Index 23.7+5.0 22.5+3.3 .12 

Albumin level 3.2+0.9 3.0+1.3 .26 

Charlson index 2.3+1.9 3.1+2.0 .01 

Prefracture Katz’s ADL score  4.5+1.8 3.1+1.8 .000 

New Mobility score 4.8+2.8 3.9+2.2 .000 

MMSE 20.8+8.7 10.8+10.1 .000 

ASA score 2.6+0.6 2.7+0.5 .11 

LOS 11.3+4.7 12.7+6.1 .09 
Bellelli G, Mazzola P, Zambon A, Annoni G et al, unpublished data 



Duration of delirium is associated with an 
increased risk of 6-month death 

Bellelli G, Mazzola P, Zambon A, Annoni G et al, unpublished data 
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Days of delirium 

* Significance of a logistic regression model adjusted for age, cormorbidity, ASA score, ADL pre-fracture, BMI 

* p=.01 multivariate logistic regression model  

6-month mortality 
increases by 30% for every 
additional 24 hours of post-
operative delirium 



Riflessioni  

• Il delirium è un’emergenza 
clinica che richiede un approccio 
intensivo e preventivo (deve 
passare l’idea che ogni giorno 
aggiuntivo di delirium è un 
fallimento terapeutico)  



Anestesia & delirium post-
operatorio 



Anesthesia- NICE recommendations 

June 2011 



Anesthesia- NICE recommendations 

June 2011 





Clinical features of 478 patients (OGU S Gerardo) 

No dementia       
(n= 187) 

Probable Dementia 
(n= 291) 

P 

Age  81.1 + 6.0 84.8 +6.5 .005 

Females 125 (78.1) 264 (83.0) .12 

Type of fracture 

   femoral neck 

   intertrochanteric 

 

65 (41.4) 

73 (52.8) 

 

127 (40.2) 

159 (50.3) 

 

.93 

Duration of surgery 75.3 + 36.5 71.1 + 29.6 .19 

Charlson Index 2.5 + 2.3 3.4 +2.1 .005 

Drugs total no. 4.7 + 3.0 5.1 + 2.9 .21 

ADL (>5 impaired) 6 (3.8) 136 (42.8) .005 

MMSE 27.3 + 1.8 9.2 +9.6 .005 

Albumin levels 3.2 + 1.0 3.1 +1.3 .18 

Hb admission 11.8 + 1.7 11.6 + 2.9 .33 

ASA score 2.6 + 0.6 2.8 +0.5 .005 

Post-operative delirium 17 (10.6) 175 (55.0) .005 

LOS 14.6 + 5.4 14.7 + 6.1 .77 



Occurrence of delirium according to typo 
of anesthesia (478 pts) 

0

5

10

15

20

25

30

35

40

45

Combined General Spinal Other

%

delirium No delirium



Multivariate models of predisposing factors for 
postoperative delirium after hip fracture surgery 

Adjusted Odds Ratio (95% Confidence Interval)  

No Dementia 
(n=187) 

Probable Dementia 
(n=291) 

Total Sample 
(N=478) 

Age 1.02 (0.99-1,06) 

Gender male 2.2 (1.26-3.92)  2.19 (1.26-3.08)  2.61 (1.43-4.76) 

Charlson index 1.13 (1.01-1.26)  1.13 (1.14-1.26 1.11 (0.98-1.27) 

Pre-fracture disability 4.14 (2.43-7.07 5.99 (3.62-9.91)  3.22 (1.85-5.61) 

MMSE 0.96 (0.94-0.98) N.A. .99 (0.97-1.02) 

ASA score 1.02 (0.66-1.59) 1.04 (0.68-1.61)  1.02 (0.65-1.62) 

Combined anesthesia  1.95 (1.03-3.74) 1.88 (1.01-3.53 2.34 (1.20-4.57) 

Probable dementia N.A. N.A. 6.09 (2.87-12.97) 

Combined  denotes General Anesthesia + Peripheral Nerve Block 
N/A = not applicable 

Mazzola P, Annoni G, Bellelli et al, unpublished data 



Riflessioni  

• La valutazione della pre-esistenza di 
demenza è importante per determinare il 
rischio di delirium post-operatorio e il 
tipo di anestesia  

• La anestesia combinata (generale + PNB) 
potrebbe essere controindicata nel 
soggetto affetto da demenza 





Conclusioni  

• La valutazione multidimensionale geriatrica è lo 
strumento idoneo per interpretare le traiettorie di 
salute dei pazienti anziani con frattura di femore  

• Il delirium deve essere riconosciuto come una 
complicanza da gestire in emergenza e non come 
un fenomeno “passivo” 

• La possibilità di diagnosticare la presenza di 
demenza pre-esistente alla frattura potrebbe 
consentire una scelta più accorta del tipo di 
anestesia da usare durante l’intervento chirurgico 


