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“What is it that 

has one voice 

and yet

becomes four-

footed and three-

footed?”

The Riddle of 
the Sphinx



Hip Fracture 

is a 

Geriatric Syndrome



Old Age

Frailty (Reserve) and Vulnerability

Osteopenia

Sarcopenia

Falls

Pre-mobid multiple co-morbidities

Pre-operative medical instability (metabolic, CVS, 

respiratory)

Hospitalization syndrome (Delirium, infection, 

polypharmacy)

Post-operative instability (CVS, neurological, metabolic, 

respiratory, fever)

Functional decline

Psychosocial issues

Post-discharge support

Fragility 

Fracture

Syndrome

Post discharge period

“I year”



A Geriatric Syndrome

NOT managed by the 

geriatrician or orthopedic 

surgeon alone



The Modern Hip Fracture Programme
(Curr Anaes & Crit Care 2005(16): 2-10)

British Geriatric Society’s Framework 
Document on Orthogeriatric 
Service(2004):

“ Presence of specialized medical staff in the 
acute orthopedic ward is of great benefit”

British Orthopedic Association(2004):

“Immediate involvement of orthogeriatricians 
from admission to discharge is to be advocated 
as the way forward” 



Conjoint Orthogeriatric Programmes

1) Qual Saf Health care 2006; 15: 375-379 

2) Evidence-based clinical pathway

www.qshc.com/supplemental

3) Comprehensive geriatric intervention

a) M. Vidan et al, JAGS 2005; 53: 1476-1482

RCT   n=155/164

b)  Yea-Ing Lotus Shyu et al,  JAGS 2005; 53: 811-818

RCT n= 68/69

4) Hospitalist model

P Michael et al

retrospective case control n= 230/236

5) Co-management

J Huddleston et al Ann Intern Med 2004; 141: 28-38

RCT n= 251/254

http://www.qshc.com/supplemental


Ortho-geriatric Co-management

at PWH



The Effect and Cost-effectiveness 

of Orthogeriatric intervention

(JAGS 2009; 57: 11- 12)

Wency Ho  etal

Division of Geriatrics, Department of Medicine and 
Therapeutics 

Orthopedic and Traumatology Department

Prince of Wales Hospital



Our team

• Dr David Dai 

– consultant geriatrician

• Dr Wency Ho 

– assoc consultant

• Dr Liu Kin Wah

– geriatric specialist

• Ms Eliza Lau 

– geriatric nurse 

specialist



Objectives

• To evaluate the effectiveness of a 

comprehensive geriatric intervention in elderly 

patients with acute hip fractures

• Started since 2004

• Aims to 

– Reduce mortality

– Reduce length of hospitalization

– Reduce waiting time from admission to operation

– Reduce hospital cost



Elderly patients admitted for hip fracture

Geriatric team provide proactive screening 3 times per week

at the orthopedic ward to all geriatric hip fracture patients

-identify medical, geriatric, social and psychological problems

Proceed to OT

Provide close monitoring of medical conditions and prevent complications

Formulate transitional care plan and follow up plan

transfer to TPH for rehabilitation 

Combine Fragility ClinicGeriatric clinic Usual medical/FM 

clinic

GDH

Early direct discharge

Stabilization and plan for 

transfer

Discharge

Admitted to Orthopedic unit

Workflow





Independent Nurse Assessment





Close attention to the Post-

operative period with regard to 

the Pre-morbid medical status

Results



Conventional care 
group

(n = 274)

Geriatric 
intervention group

(n = 283)

P value

Age (year) 82.4 ± 7.8

(range 65 – 105)

82.5 ± 7.8

(range 66 – 101)

0.51

Gender (female/male) 202 / 72 217 / 66 0.43

Living at home before 

admission, %

76.6 73.1 0.38

Diabetes mellitus, % 23.4 21.6 0.61

Hypertension, % 55.8 55.8 1.00

Admission during 

weekends, %

25.1 30.0 0.34

Type of fracture

Neck of femur

Trochanter

Others

152

106

16

140

120

21

0.38

Conservative management, 

%

6.2 8.8 0.26

Delay in surgery (waiting 

for > 48 hrs), %

33.9 30.0 0.24

Values are mean ± SD (range) unless otherwise stated. 

Table 1. Baseline characteristics of the study cohort.



Conventional 
care group
(n = 274)

Geriatric 
intervention 

group
(n = 283)

P value

In-hospital 4.0%

(11)

1.1%

(3)

0.03

1 year 19.3%

(53)

10.6%

(30) 

0.004

• Absolute reduction in in-hospital mortality = 72.5%

• Absolute reduction in 1 year mortality = 45.1%

All cause mortality during hospitalization and after 1 year 



Probability of patient survival after hip fracture

according to geriatric intervention

Time, days
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Conventional 
care group
(n = 274)

Geriatric 
intervention 

group
(n = 283)

P value

Length of stay, days 9.7 ± 5.7

(range 1 – 38)

8.3 ± 4.4

(range 2 – 29)

0.001

Median time from 

admission to 

surgery, days

2.0 (IQR 1.0 –

3.0)

1.0 (IQR 1.0 – 2.0) 0.001

Values are mean ± SD (range) unless otherwise stated.

IQR denotes interquartile range. 

Table 2. Treatment outcomes in terms of reduction of length of stay and

time to surgery of the study cohort.



Total number of 

hospital transfer to 

medical units 

(PWH/AHNH) 

Total number of 

hospital transfer to all 

units

Control arm 2004-05 

N=274

28 74

Geri intervention arm 

2005-06

N=283

7 25

% of hospital transfer 

reduced 
75% 66.2%

Hospital to hospital  transfer due to change in clinical 

condition was significantly reduced after the intervention 

Number of hospital to hospital transfer event 

before and after implementation of intervention



Cost-effective analysis (2004-2006)



Manpower cost

• Crude manpower cost estimation per year 

– 1 consultant or 1 specialist + 1 geriatric 

specialist nurse

– ~1 hour/ session

– 3 sessions/ week x52



Cost analysis

• Total $ saved: $913,130 - $171,893+

$ 468,198+$146,608 - $28,140

= $1,327,902 after the implementation of 

comprehensive ortho-geriatric intervention 

in one year



Discussion 

• Geriatric Intervention significantly reduce in-hospital, 90-
day mortality in acute hip fracture elderly

• Effective to reduce length of hospital stay (waiting time 
to operation)

– Early detection of high risk patients with medical 

and geriatric problems

– Provides a standardized with close monitoring of 

peri-operative care by the same team

– Provides continuity of geriatric care upon discharge 

to rehabilitation hospital or community



Expected benefits of acute orthogeriatric care
(Curr Anae & Critical Care 2005, 16:2-10)

Superior medical care

Optimal scheduling of fracture surgery

Better communication with patients and  

their relatives

Better communication within the 

multidisciplinary team

Initiation of research, education and audit

Reduction in adverse events

Earlier initiation of rehabilitation and more 

effective use of discharge resources



Fragility 
Fractures

and 
Functional Decline



Declining Physiological Reserves
( Crit Care Med 2004; 32(suppl): S92-S101)

• Cardiac

• Respiratory

• Renal

• GI

• Hepatobiliary

• Body composition and energy use

• CNS 

• Pain 

• Immune function

• Haemopoietic



Delirium

on Dementia



Delirium associated with orthopedic surgery: Meta-analysis

Studies Prevalence

of preoperative

delirium

Proportion of 

delirium cases

with preoperative

onset

Proportion

persisting

postoperatively

Brauer et al, 2000

Kaganksy et al, 2004

Morrison et al, 2003

Formiga et al, 2003

Edlund et al, 1999

Edlund et al, 2001

Gustafson et al, 1988

Johansson et al, 2002

4.4%

5.9%

8.1%

12.7%

19%

29.7%

33%

35.6%

46% (25/54)

50% (6/12)

39% (46/117)

34% (13/38)

68% (10/15)

61% (30/49)

54% (37/68)

92% (26/28)

Not stated

83% (5/6)

Not stated

Not stated

100% (10/10)

97% (29/30)

100% (37/37)

46% (12/26)

International Psychogeriatrics 2007 19(2), 197-214

Incidence of Delirium: 35% (Bitsch 2004)



SSM 3117

Delirium in acute hospital:

Hip Fracture Patients 

Katherine Cheng 

Kelly Fung

Sunny Choi

Sylvia Chow

Polly Tse

26th May, 2008

Chinese University of Hong Kong



Characteristics No delirium Delirium 

With 

dementia 

Without

dementia 

Number of patients 20(60.6%) 7 (21.2%) 6 (18.2%)

Mean age (years) 82.60 86.29 82.50

Gender

Male

Female

5 (15.15%)

15 (45.45%)

1 (3.03%)

6 (18.18%)

0 

6 (18.18%)

Type of hip fracture

Femoral

Inter-trochanteric

Others

12 (36.36%)

6 (18.18%)

2 (6.06%)

3 (9.09%)

3 (9.09%)

1 (3.03%)

4 (12.12%)

2 (6.06%)

0

Type of operation 

Surgery

Conservative

12 (36.36%)

3 (9.09%)

4 (12.12%)

2 (6.06%)

4 (12.12%)

1 (3.03%)

Vitamin B12 level 

<200pmol/L

6(18.18%) 2 (6.06%) 1 (3.03%)

Delirium : 39.39%



Delirium (DEL) and longer term effects in hip fracture

• Peri-operative DEL is associated with medical 
co-morbidity: 28-41% (incidence)

• Pre-operative DEL is associated with poorer 
functioning in physical, cognitive and affective 
domains and mortality

• Persistent post-operative DEL is associated with 
poor functional recovery

• Brief post-op DEL ( <6 wks) is associated with 
more in-hospital medical complications, longer 
DOS and poorer function at 3 months ( Anesth Analg 

2004; 98: 1798-1802)



Post-op DEL is associated with poor 

cognitive outcome and dementia
( Dement Geriatr Cogn Disord 2006; 21: 221-227)

• Incidence of dementia 18.1% /yr ( vs 5.6% 

without DEL) ( Rockwood 1999)

• 55% in 30 months ( Rahkonen 2000)

• 69% in 5 yrs; 100% for pre-op DEL; 

strongest association in oldest elder 

( Lundstrom 2001)







Interventions to reduce Delirium

Nurse led interdisciplinary programme
(JAGS 2001; 49: 523-532)

• Education of nursing staff

• Systematic cognitive screening

• Geriatric liaison

• Scheduled pain protocol

• Reduced duration and severity of delirium



Proactive geriatric consultation
(JAGS 2001; 49:516-522)

• O2

• Fluids

• Pain

• ↓medications

• Bladder/bowel

• Nutrition intake



• Early mobilization and rehabilitation

• Prevent, early detection and 

treatment of major post-op 

complications( myocardial, respiratory, 

pulmonary emboli, UTI)

• Environmental stimuli



Guidelines

Royal College of Physicians

SIGN
• Surgery within 24 hours if medical 

condition permits

• Delayed surgery increases mortality and 
morbidity and adverse effect on 
rehabilitation

• Medically unfit patients should not be 
rushed to theatre before medical 
optimization



3 Categories of Patients

Hip Fracture

Good Premorbid Poor Premorbid

Fast Track

Uncomplicated

Peri-operative

and

Short rehab

Unstable peri-operative

Medical status

Effective optimisation

Surgery ASAP

and slower rehab

Unfit for surgery

1.Poor premorbid function

2.Medical complications:

-Stroke

-Myocardial event

-Severe sepsis

Supportive / Palliation



The Humanity Riddle



Happy New Year 
2010


