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Post Fracture Care Programs
Improve outcomes and prevent subsequent fragility fractures 

Orthogeriatric Service (OG) 

Primary goal: improve overall patients outcomes 
(morbidity/ mortality/ functioning/quality of life)

Fracture Liaison Service (FLS)

Primary goal: «capture the first fragility fracture» and 
prevent subsequent fragility fractures
Akesson K, et al, Osteop Int 2022

Frailty & Fragility Fracture!



Principali Passaggi

• Avviare il Modello Ortogeriatrico
• Conoscere il contesto e stabilire la priorità
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Orthogeriatric Care Program
The first step: priority and volume of fragility fractures leading to hospitalization 

N fx > 250 = cost saving

Denominator of the ratio



Orthogeriatric Care Program
The second step: map the care pathway and main pillars of care

Optimal surgery

Early and 
effective rehab 

Appropriate 
secondary prevention

Goal: managing fragility 
fractures and treating  

frail or vulnerable 
persons using 

standardized protocols 
to maximize the quality 

of care based on the 
available resources



INDEPENDENCE

64% with ADL  > 5/6 
38% with IADL > 5 (F) 

     >4 (M)
60% with  CDR <0.5

woman
75%

 age
 83.7+7.4 

Place of living
93% home

comorbidity 
4.4+2.2

- CV diseases (30%)
-Depression (28%)
-Dementia (22%)
-Diabetes (18%)

polypharmacy
4.4+2.8

Antihypertensive (99%)
-Benzodiazepine (32%)
-Anticoagulants (15%)
-Antiplatelets (43%)

vulnerability & complexity

Orthogeriatric Care Program
The third step: be prepared to treat fragile bone and to manage frail person 



Orthogeriatric Care Program

The third step: personalize and integrate interventions using patient-centered approach  

• Multiple Acute/Chronic Conditions 
(i.e. multisystem diseases, including osteoporosis)

• Polypharmacy (i.e.Beers, Start-Stop, FRIDS)

• Functional Abilities (i.e. physical and cognitive 

performance)

• Nutritional Status (i.e. protein and vitamin deficiency)

• Frailty and geriatric syndromes        

   (i.e. Fall, Delirium, ADRs, etc.)

• Social context and resilience

• Patients health outcome goals and 

care preferences

1. Identify, reverse and control multisystemic diseases

2. Provide early and optimal surgery  

3. Avoid unneeded exams and avoid complications 

4. Provide early and effective functional recovery

5. Identify optimal setting for discharge 

6. Provide falls and fracture prevention



Orthogeriatric Care Program
The fourth step: translate the pathway into a flow of processes 

Real world patient’s journey Real world map of KPIs

Management driven by Comprehensive Assessment 



Outcome measure: the measure ultimately you 
want to affect 
i.e. number of patients >50 yrs on treatment after 
12 months from index event

Process measures: reflects the way your system 
and your processes work to deliver what you want 
i.e. number of patients able to be monitored at 12 
months from index event

Balancing measures: they track if you are 
introducing problems in another part of the system 
i.e. waiting list for assessment 

• Orthogeriatric Care Program
The fourth step: watch your pathway using Key Performance Indicators (KPI)



Principali Passaggi

• Avviare il Modello ortogeriatrico
• Conoscere il contesto e stabilire la priorità
• Coinvolgere tutti gli attori definendone obiettivi e 

modalità
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Orthogeriatric Care Program

The fifth step: set the roundtable of stakeholders at different levels 

Being aware of the status quo, defining the pathway of care useful to achieve desidered 
goals, planning interventions in a synergic way among professionals

1. Directional & Organizational   

2. Core & All Professionals

3. Transmural Actors



Orthogeriatric Care Program

The fifth step: set the co-management model of care 

... considering the skills and responsibility of 
each professional, the specific areas of 
management and responsibility of the 
Orthopedic surgeon and the Geriatrician are 
stated; they are entrusted with the 
management of the ortho-geriatric pathway 
(co-management model), which provides for 
the permanent presence of geriatricians in 
the orthopaedic ward from 8 to 20, from 
Monday to Saturday.



Orthogeriatric Care Program

The fifth step: set the comanagement model of care 



Orthogeriatric Care Program

The fifth step: set the comanagement model of care 



Orthogeriatric Care Program

Historia Magistra vitae est!

The fifth step: set the comanagement model of care based on evidence 



The orthogeriatric ward proves daily 
efficiency and ability to incorporate 
many advantages for the older patients 
with hip fractures and the hospital 
organisations, being a practical 
alternative well adapted to the local 
needs. 

..elderly patients with hip fractures 
admitted early into a dedicated 
orthogeriatric ward had reduced long-
term mortality.

Moyet J, International Orthopaedics 2019



Principali Passaggi

• Avviare il Modello ortogeriatrico
• Conoscere il contesto e stabilire la priorità
• Coinvolgere tutti gli attori definendone obiettivi e modalità
• Monitorare gli esiti nel breve -medio termine 
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Orthogeriatric Care Program

The sixth step: identify the main phases and how they perform    

Paziente
Information 
Technology

- What are we doing? 
- Where are we in the development?
- What is easily achievable?



Orthogeriatric Care Program

The sixfth step: interdisciplinary and integrated clinical chart (FSE?)   

Multidimensional: appropriate for patient’s clinical needs, 
including CGA & M tools

Multidisciplinary: highlighting timing and processes 
associated with patients’ care and supporting physicians’ 
problem-solving 

Audit-based: ready to support revision/implementation 
strategies and tracking the KPIs
Facilitating Audit Methodology Database 

Code: 2699



Orthogeriatric Care Program

The seventh step: shaping the organizational features and clinical-surgical processes    

1. Early surgery (24-36h)

2. Joint admission (≈2-4 hours)



Orthogeriatric care model: major alterations        
potentially delaying access to surgical theatre

96 (33%)
200 

(67%)

almeno una complicanza maggiore 

nessuna complicanza maggiore

TC ≥ 38 o ≤ 35 °C

Alterazioni del ritmo 

Dolore cardiaco + ECG patologico

Scompenso glicometabolico

Anemia grave

Insufficienza renale acuta

TAO

Insufficienza respiratoria acuta

Disionie gravi

Scompenso cardiaco acuto

Alterazioni gravi della PA

NAO
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0,0

3,1

3,1
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10,4

11,5

13,5

28,1

Valore Percentuale (%) 

N=296 hip fracture 
2019

90% of alterations could be  

solved within 12-36 hours!



Orthogeriatric care: timing and 30-day mortality   
   potentially delaying access to surgical theatre



Surgery in the planned list 
Surgical technique for immediate walking 

Surgical technique
- Intracapsular fx arthroplasty 
Total arthroplasty is the choice 
- Pts walking outdoor pre-fx  
- Cognitive preserved
- Eligibility to procedure
Time to weight-bearing
- Immediate post-surgery
- Days after surgery 

Integration of medical and surgical needs 

Orthogeriatric care model: quality of surgery
surgical treatment for fast-up recovery

Hip fracture type, n(%)
- Medial 38.0%
- Lateral 62.0%
Surgery, n (%)
- Prosthesis 43.3%
- Osteosynthesis 56.7%
Weight-bearing, n (%)

- Early
90.10
%

- Delayed 9.90%

Moving from Quantity to Quality



Orthogeriatric Care Program

The sixth step: shaping the organizational features and clinical- surgical processes    

3. Pre-op and post-op interdisciplinary protocols

1. Early surgery (24-36h)

2. Joint admission (≈2 hours)

4. Falls and fracture secondary prevention assessment, 
management and follow-up



• Anemia

• Anticoagulants

• Electrolyte imbalance

• AF, heart failure, CAS

• Diabetes

• Dementia /Delirium

• Infections or sepsis

• VTE and PE

• Pain 

• Nutrition 

• Ileus or bowel occlusion

• Urinary incontinence

• Respiratory failure

• Acute organ injuries 

• Bone and muscle health

• Geriatric syndromes

Comprehensive Geriatric Management          
reducing complications and initiating secondary prevention  



Orthogeriatric care: Early Recovery of Function 
treatment for fast-up recovery



Orthogeriatric care: Early Recovery of Function 
treatment for fast-up recovery

Nationwide study of 5,147 elderly patients with HF: the risk of 30-day 
mortality was substantially increased for those who had not regained 
their pre-fracture basic mobility CAS level at the time of acute 
hospital discharge, compared with those who did.

4-year national cohort >20.000 patients 

Adjusted Hazard Ratio for infection <30 days 
if CAS not regained:

•1.34 (CI: 1.16-1.54) hospital-treated infection

•1.35 (CI: 1.09 –1.67) for pneumonia

•1.36 (CI: 1.21-1.52) for community-treated infection

11.3%

3.5%



Orthogeriatric care: patient-centred through 
settings qualifying professionals and settings 

«qualified» hospital  for 
the management of the 

acute phase... 

 to the most suitable setting in the medium 
and long-term  period



Perugia Orthogeriatric Care Program

10% dimessi con terapia di II° livello 
e 95% programma di monitoraggio!



Orthogeriatric Care Program

The sixth step: shaping the organizational features and clinical- surgical processes    

3. Pre-op and post-op interdisciplinary protocols

1. Early surgery (24-36h)

2. Joint admission (≈2 hours)

4. Falls and fracture secondary prevention assessment, 
management and follow-up



Hip Fracture
Ortho-Geriatric Unit
(≈7.5 gg degenza)

Orthogeriatric out-patient Service
(≈40 days from surgery)

Identification (100% HF inpatients)

Investigation (lab exams, CGA)

Initiation (Vitamin D and Calcium [100%], 
AOT [10%] at discharge

Post-discharge hip Xray, surgical and clinical 
assessment and drug review based on CGA 
Laboratory evaluation if needed
DXA
Radiologic evaluation (where indicated)
Fall risk assessment and functional recovery
Follow-up scheduled at 6 or 12 months

Pharmacological & Non-
pharmacological 

Interventions

Falls & Fracture 
Prevention Intervention

Care-giver Education General Practitioners

How translate actual patient’s journey into a process flow

Orthogeriatric Care Program

Pivotal 
time!



OrthoGeriatric Care Program
Reduces post-acute individual adverse events and healthcare burden 

Ruggiero C et al, Arch Osteop 2022  

OG-CP Usual-CP
p value

1-year adherence to 
antifracture drugs

80% 9% <.0001

Multiple fallers 19% 35% 0.0399

Health facility 
admissions*

41% 58% 0.0125

Time free 
hospitalization (days) 

176 89 0.015280% alive after 1 year
80% adherence 1 year

Reduced rates of adverse events 



5 years from surgical repair 
50% are still alive!



Ruggiero C et al, Osteoporos Int 2022

50% patients do not recover their pre-fracture after 1 year, with a trend to 
experience an increasing rate of peri-prosthetic re-fractures

   Basic Activities of Daily Living    Instrumental Activities of Daily Living

3 month 7 month 12 month 3 month 7 month 12 month

Urgent need for a core set of 
functional recovery!

Quality indicator after early surgery!

AGENAS



Principali Passaggi

• Avviare il Modello Ortogeriatrico
• Conoscere il contesto e stabilire la priorità
• Coinvolgere tutti gli attori definendone obiettivi e modalità
• Monitorare gli esiti nel breve -medio termine 

• Ottimizzare il Modello Ortogeriatrico
• Principi di miglioramento continuo

4° CONGRESSO NAZIONALE  FRAGILITY FRACTURE NETWORK - ITALIA



Orthogeriatric Care Program

The seventh step: checking on outcomes for advancing goals and processes    



Orthogeriatric Care Program

The eigth step: makes the service valuable and sustainable    

Sustain: continue to provide healthcare in 
the future

The goal is to make the service 
normalised in the healthcare system 

High Added 
  Value         =

for the System Lower Cost = Financial & Social 

Big Population benefit (Denominator)

Make your service
• More Effective
• Less costly
• Lean approach - Sigma

What are the future costs? 



Principali Passaggi

• Avviare il Modello Ortogeriatrico
• Conoscere il contesto e stabilire la priorità
• Coinvolgere tutti gli attori definendone obiettivi e modalità
• Monitorare gli esiti nel breve -medio termine 

• Ottimizzare il Modello Ortogeriatrico
• Principi di miglioramento continuo
• Fare cultura e crescere in network

4° CONGRESSO NAZIONALE  FRAGILITY FRACTURE NETWORK - ITALIA



Orthogeriatric Care Program

The ningth step: being activists and promoting transmural orthogeriatric culture

... Secondary prevention of fragility fractures…

…. Risk of fall evaluation and management….



Orthogeriatric Service 
Primary goal: improve overall patient’s outcomes 
(morbidity/mortality/ physical function)

Fracture Liaison Service 
Primary goal: prevent subsequent fragility fractures

Combination 

2022



Orthogeriatric Care Program
Improve outcomes and prevent subsequent fragility fractures 

Meno pazienti in 
emergency room 

Meno interventi 
chirurgici

Meno pazienti 
necessitano 
supporto familiare 

W
elc

om

e

bac
k

OG-PFC = riappropriarsi del percorso 
di cura della persona nel suo contesto

E’ un modello di cura 
clinicamente ed 

economicamente 
vantaggioso 

se attuato 
correttamente

Ospedale 

Territorio



Take home messages
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• Orthogeriatric patient is not an osteoporotic patient, but frail and highly deserving 

of pro-active strategies to preserve pre-fracture QoL

• Orthogeriatric care programs is required and based on multidisciplinary 

interventions integrated across the pathway of care 

• It’s time to embrace the challenge of improving the QoL of older people facing 

fragility fractures by using/developing audit methodology proactive





OrthoGeriatric Care Program
Reduces post-acute individual adverse events and healthcare burden 

Ruggiero C et al, Arch Osteop 2022  

FLS-CP U-CP
p 

value
Multiple 
fallers

19% 35% 0.0399

Health 
facility 
admissions*

41% 58% 0.0125

Time free 
hospitalizati
on (days) 

176 89 0.015280% alive after 1 year
80% adherence 1 year

Reduced rates of adverse events 



Kammerlander 2010 (and also my opinion): Orthogeriatrics: starting with proof of functioning
highlight the impact on other hospital services   

Traditional model 
Jan-March 2016: 93 pz (154 consultations)

-80%

-60%

-40%

-20%

0%

20%

-23%-23%

-63%

-35%
-44%

-64%

-6%

-48%

5%

-71%

-45%

Comanagement vs Traditional model 
Jan-March 2018: 97 pz (57 consultations)

O2 support 
at discharge 



Take-home message



Key Performance Indicators 2023 2024

1. Patient Identification

2. Patient Management drive by CGA

3. Patient Surgery<48h 

4. Early weight-bearing

5. Short & long-term Functional Recovery

6. Falls and Fracture Prevention 

7. Medication Review and Initiation

8. Post-Surgical Assessment & Management

9. Communication Strategy

10. Assessment Guidelines (X-ray; DXA)

11. Vertebral Fracture Identification

12. Long-term Management & Persistence

13. Re-fractures

14. PROMS

15. Database

16. Audit

Key Performance Indicators Jan -2024 Rate

1. Patient Identification Y/N %

2. Patient Management drive by CGA Y/N %

3. Patient Surgery<48h Y/N %

4. Early weight-bearing Y/N %

5. Short & long-term Functional Recovery Y/N %

6. Falls and Fracture Prevention Y/N %

7. Medication Review and Initiation Y/N %

8. Post-Surgical Assessment & Management Y/N %

9. Communication Strategy Y/N %

10. Assessment Guidelines (X-ray; DXA) Y/N %

11. Vertebral Fracture Identification Y/N %

12. Long-term Management & Persistence Y/N %

13. Re-fractures Y/N %

14. PROMS Y/N %

15. Database Y/N %

16. Audit Y/N %

Key Performance Indicators Jan -2024 Rate Apr -2024 Rate

1. Patient Identification Y 70% Y ?%

2. Patient Management drive by CGA N % N %

3. Patient Surgery<48h Y 60% Y 60%

4. Early weight-bearing N % N %

5. Short & long-term Functional Recovery N % N %

6. Falls and Fracture Prevention Y 30% Y 30%

7. Medication Review and Initiation N % N %

8. Post-Surgical Assessment & Management Y 50% Y 50%

9. Communication Strategy N % N %

10. Assessment Guidelines (X-ray; DXA) Y 25% Y 25%

11. Vertebral Fracture Identification Y 25% Y 25%

12. Long-term Management & Persistence N % N %

13. Re-fractures N % Y ?%

14. PROMS N % N %

15. Database N % N %

16. Audit N % N %



Kammerlander 2010 (and also my opinion): Orthogeriatrics: starting with professionals
3. build the core orthogeriatric team   

Comprehensive assessment 
informing management

Monitoring clinical risks and fitness 
Interventions for functional recovery

Geriatrician Anesthetist Orthopedic

Type of anesthesia
Surgical list

Monitoring clinical-surgical risks 

Indication to surgery
Type of surgery

Surgical list
Weigth-bearing 

Nurse/Supporters

Pre/post-surgical preparation and 
monitoring 

Attending primary functions and 
assistence, including mobilization 

 

Early mobilization and ambulations
Functional recovery 

Caregivers/GPs

Physiatrists/Physioterapists

Discharge 
Community care services

Interdisciplinary approach facilitates the identification and 
the management of priorities by using the most appropriate 

way to achieve them.
The pacemaker of this process is the Orthogeriatrician!



Kammerlander 2010 (and also my opinion): Orthogeriatrics: continuing with HC managers
4. approve essential documents for the OG team   



Kammerlander 2010 (and also my opinion): Orthogeriatrics: starting with HC managers
5. continuous educational programs “on the job”  

 ORTOGERIATRIA - ATTIVITA’ DIDATTICA ELETTIVA – CLSI
 MODULO ORTOGERIATRIA – CLM –SI
 …in progress   MASTER II° ORTOGERIATRIA



Orthogeriatric Care Program
Improve overall patients’ outcomes (morbidity, mortality, functioning, quality of life)

The first step: personalize and integrate the interventions using a patient-centered approach  

• Multiple Acute/Chronic Conditions 
(i.e. multisystem diseases, including osteoporosis)

• Polypharmacy (i.e.Beers, Start-Stop, FRIDS)

• Functional Abilities (i.e. physical and cognitive 

performance)

• Nutritional Status (i.e. protein and vitamin deficiency)

• Frailty and geriatric syndromes        

   (i.e. Fall, Delirium, ADRs, etc.)

• Social context and resilience

• Patients health outcome goals and 

care preferences

1. Identify, reverse and control multisystemic diseases

2. Provide early and optimal surgery  

3. Avoid unneeded exams and avoid complications 

4. Provide early and effective functional recovery

5. Identify optimal setting for discharge 

6. Provide falls and fracture prevention
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