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Epidemiology of Elderly Distal Radius Fractures

• Most common upper extremity fracture (16%) 

• Second most common overall fracture in elderly 
patients (18%), after hip fractures 

• Incidence is increasing, especially in patients 
older than 65

• 15% of white women will fracture their distal 
radius after age 50
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Epidemiology of Elderly Distal Radius Fractures

• A prospective study of 15,293 adults demonstrated 6-fold higher likelihood of fracture 
among women compared with men ages 60 - 94 years (Singer et al. JBJS Br 1998)

• With advent of volar locking plates, ORIF for elderly patients has rapidly increased
• Rates of internal fixation of DR fractures in elderly increased 39% from 1999 to 2007
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What is “Elderly”?
• No universally accepted age, literature varies
• UN uses age 60 as cutoff for “geriatric”
• WHO and many other organizations use age 65

• Osteoporosis and functional level may be more important than age alone
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Risk Factors for DR Fracture

• White race
• Female sex
• Osteoporosis 
• Hypovitaminosis D
• Seasonal variations: Elderly are higher risk for slips 

and falls on ice
• Higher cognitive/motor function in elderly: more 

likely to brace a fall
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Osteoporosis and the Distal Radius

• Retrospective, case-control study of postmenopausal women who had sustained DR fracture 
(n = 110) and postmenopausal women with no history of fracture (n = 95)

• Fracture group had lower BMD on DEXA and more pts with T-scores <2.5 SD in forearm
• Spine and hip measurements did not differ significantly between the 2 groups

• Conclusion: Some postmenopausal women exhibit bone loss preferentially at DR
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Initial Evaluation

• History: mechanism, functional status, assistive devices, anticoagulation, etc.
• Assess neurovascular status: Acute CTS occurs in 5.4% - 8.6% of all DR fractures
• Assess soft tissue envelope: Open fxs, risk of skin tears during reduction
• Assess forearm/elbow for concomitant injuries, secondary exam

Radiology:
• Standard views of wrist and forearm/elbow
• Generally do not need advanced imaging (CT, MRI) on initial evaluation

Initial treatment:
• Completely nondisplaced fractures should be splinted or braced in situ
• Acute displaced fractures should be closed reduced and splinted
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Splinting

• Long and short-arm splints had comparable 
performance in maintaining reduction

• Short-arm splints better tolerated

• No change in radiographs except improved 
volar tilt in LOC

• LOC had significantly higher incidence of 
difficulty with ADLs and shoulder pain

• Equivalent DASH and VAS
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Treatment
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Does Osteoporosis Delay Healing?

• Retrospective cohort 311 patients age 50+ with DR fractures 
• All pts had DEXA within 1 year of fx
• 286/311 (92%) treated nonoperatively

• Osteoporosis in 28% of DR fractures
• No effect on DR fracture healing
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Age is a Risk Factor for Displacement

• Prospective collection of 4000 distal radius fractures
• Age most important factor associated with early displacement in 

displaced and minimally displaced fxs at presentation (p<0.001)
• Age significantly associated with late instability (p<0.001)

• Age >80 4x more likely to have late instability than age <30
• Age significantly associated with malunion for closed treatment
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Does Displacement Matter?

AP and lateral immediate post fracture AP and lateral 6 months follow up

78F s/p fall. 6 months: Painless ROM, full pronation and supination. Symptoms of continued acute onset CTS
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Does Displacement Matter?

• 74 pts age >50 years old with conservatively managed DR fractures
• 47 patients (64%) were considered to have an acceptable radiographic reduction
• Reduction quality not associated with:

• Better  physical or mental health status
• Disability
• Patient Satisfaction

• 59% of patients were satisfied or very satisfied with their functional status at 6 months
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Does Displacement Matter?

• 51 superelderly patients (age >80) living independently with displaced fractures 
identified from prospective database of 4024 patients with distal radial fractures

• 35/51 pts (68.6%) underwent manipulation, 16/35 (45.7%) lost reduction and had ORIF
• 17 pts (33.3%) had malunion
• At 15 months: no difference in ADLs (𝑃𝑃 = 0.28), wrist pain (𝑃𝑃 = 0.14), grip strength (𝑃𝑃 = 

0.31), or ROM (𝑃𝑃 = 0.41) in pts with or without malunion
• Increasing dorsal angulation correlated with diminished ROM (𝑃𝑃 = 0.038), but did not 

correlate with ADLs (𝑃𝑃 = 0.10)
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Does Displacement Matter?

• Retrospective study of 53 patients older than 55 years with distal radius fractures
• Radiographic displacement had no effect on subjective or objective functional outcomes
• Surgically treated fractures less likely to display residual dorsal angulation and radial 

shortening, but surgical intervention did not independently predict functional outcome
• Comminution, patient gender, and months of followup had no effect on outcome
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When do you operate?

????

ORIFCasting
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Case: 75F with DR fx after fall s/p ORIF

Pre-op 1 year follow up

1 year: ROM: 50º of flexion, 65º of extension, full pronation/supination.  Painless motion
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Comparison: Case Control 2010

• 90 patients > 65 years treated with or without surgery for a displaced DR fracture
• All fractures initially treated with closed reduction and splinting
• Patients who failed an acceptable closed reduction were offered surgical intervention

• 24 weeks: operative group had better wrist extension (p = 0.04), DASH equal
• 1 year: 

• No differences in wrist extension, DASH, pain, complications
• Grip strength, radiographic outcomes better in operative group

• Conclusion: Minor limitations in ROM and grip strength in non-operative group
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Comparison: RCT 2011

• 73 patients with displaced unstable DR fractures > age 65 
• Randomly allocated to volar plating vs plaster immobilization (casting)
• 12 month follow-up

• Operative group had improved functional outcomes at 3 months, equivalent at 6 & 12 months
• Grip strength and radiographic outcomes superior in operative group at all intervals
• Complications significantly higher in operative group
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Comparison: RCT 2017

• 97 patients with displaced complex intraarticular fractures > age 60 
• Randomly allocated to volar plating vs plaster immobilization
• 2 year follow-up

• Operative group: Improved DASH, pain, QOL significantly improved
• Articular surface, radial inclination, and ulnar variance affected outcomes

• Articular step-off had no effect on outcomes
• 25% of conservatively treated pts had secondary loss of reduction
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Comparison: All Ages RCT 2019

• Multicenter RCT, age 18-75 years, with an acceptably reduced extra-articular DR fracture
• Median age: 59 years 
• Randomly assigned to ORIF w volar plate fixation vs plaster immobilization

• Operative treatment: Better DASH scores at all follow-up intervals
• 12 nonoperatively managed patients (28%) had fracture re-displacement within 6 weeks
• 6 nonoperatively managed patients patients (14%) had symptomatic malunion treated 

with corrective osteotomy
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Comparison: Elderly Only RCT 2019

• 140 patients randomly allocated to plaster splint or volar locking plate fixation
• Age >70, some heterogeneity in fracture inclusion criteria between sites
• 3 & 12 months: Operative group had improved DASH, self-reported outcomes, grip strength

• Radiographic measurements also favored volar locking plate at 3 and 12 months
• Complication rates similar:  

• Major Complications: 11% in nonoperative group vs 14% in operative group 
• Minor Complications: 11% in nonoperative group vs 20% in operative group
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Meta-analysis 2020

• Metanalysis of 8 RCTs and 15 Observational Studies (n=2,254)
• Mean age 67, subgroup analysis of patients 60+ years

• No improvement in medium-term (<1 year) DASH scores in age 60+ subgroup
• Grip strength improved in operative group for all ages
• Significant difference in complication rate in favor of nonoperative treatment compared 

with other studies that included patients 18 years or older
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Secondary Analysis of WRIST RCT

• Grip strength, ROM, and Michigan Hand Outcomes Questionnaire (MHQ) measured at 12 
months following treatment

• Every degree increase in radial inclination away from normal (22°) associated with 1.1 kg 
weaker grip strength than the uninjured hand

• No radiographic parameters associated with MHQ total or function scores
• Conclusion: Precise restoration of wrist anatomy not associated with better patient 

outcomes for older adults
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Nonoperative vs ORIF Summary
What is relatively consistent among comparison studies?
• Improves with surgery: Grip strength, radiographic outcomes, early function
• Worse with surgery: Complication rate
• Equal: Healing ability

What is still up for debate?
• Overall functional outcomes
• Pain
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Case: 83F after fall s/p external fixation 

Pre-op Immediate post-op 1 year follow up

1 year: ROM: 60º of flexion, 60º of extension, near full pronation/supination.  Minimal discomfort
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Operative Technique Details

• 12 osteoporotic radii from 6 cadavers, all given AO 23-A2.1 and volarly plated
• Either locking or nonlocking screws used in shaft 
• Biomechanical testing performed in staircase fashion: starting with 50 cycles at 200 N, 

with load continuously increased 
• Failure = sudden loss of force measured (20%) or major deformation of radii (10 mm)

• Reasons for loss of fixation: longitudinal shaft fractures, horizontal peri-implant fractures 
and distal cutting out 

• No difference between groups in development of loss of fixation
• Conclusion: No benefit of locking screws in osteoporotic bone
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External Fixation vs Volar Locking Plate

• 140 pts with dorsally displaced DR fracture randomized to volar plate vs external fixator
• Mean age: ex-fix (EF) group: 63 (50-74), volar locking plate (VLP) group: 63 (51-74)
• No differences regarding DASH, PRWE, EQ-5D, ROM or grip strength
• Reoperation rate 21% (13 of 62) in VLP group compared with 14% (8 of 56) in EF group
• OA rate 42% (25 of 59) in VLP group compared with 28% (15 of 53) in EF group
• Conclusion: Results comparable
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Complications

• 304 adults, 60+ years old with 
isolated unstable DR fxs

• 117 opted for casting

• 187 randomized: 
• Volar locking plate (65)
• Percutaneous pinning (58)
• External fixation +/-

supplemental pinning ( 64)
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Complications

• Retrospective study of 9,867 DRFs treated with osteosynthesis by ABOS part II candidates
• Geriatric patients comprised 28% of cohort
• Geriatric cohort demonstrated higher rates of: anesthetic complications, iatrogenic bone 

fracture, implant failure, loss of reduction, unspecified medical complications, and death
• Geriatric cohort showed lower rates of nerve palsy
• Similar rates of secondary surgery



Core Curriculum V5

Costs
• Estimated Medicare system expenditure for DR fractures: $170 million annually in 2007

• 32% of costs were related to internal fixation
• Average Medicare beneficiary incurs additional $7700  in charges in 6 months after DR fx
• Operative treatment of fractures that could have been appropriately treated 

nonoperatively results in an 11x cost increase (Nandyala et al, JBJS 2018)
• Inappropriate nonoperative management of operatively indicated fractures resulted in 7x 

cost increase
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Costs

• Financial data for 40 patients randomized to undergo CRPP or ORIF for treatment of 
closed, displaced, unstable distal radial fracture reviewed

• ORIF group incurred greater 90-day and 1-year direct costs
• Differential greatest in immediate perioperative period and gradually decreased over time

• Operating room fees, operating room implants, anesthesia and total perioperative costs 
significantly greater in ORIF cohort

• ORIF cohort demonstrated significantly better functional outcomes at 6, 9, and 12 weeks 
and similar outcomes at 1 year
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Can We Prevent Fractures in the Elderly?

• Retrospectively identified 524,612 patients aged + from large health maintenance organization
• 1.7% of cohort (n=8,658) sustained a new distal radius fracture

• Patients with osteoporosis 8.9 times more likely to have DR fracture
• Patients who were screened for osteoporosis were 83% less likely to sustain DR fracture
• Patients who received pharmacological intervention 48% less likely to sustain DR fracture
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Osteoporosis Management after Fracture

• 1057 patients with a DRF (85% women; mean age, 70 years) 
• 205 patients treated prior to osteoporosis care program, 852 patients post care program
• Subsequent fractures occurred in 27 patients (2.6%), mean interval 29 months after DRF
• Incidence of subsequent fx significantly lower in pts in post-injury osteoporosis care program 

(1.9% vs. 5.4%, p = 0.004)
• Relative risk reduction was 65% for all subsequent fractures and 86% for hip fractures
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Osteoporosis Management after Fracture

• 298 consecutive DR fragility fracture patients retrospectively assessed for osteoporosis eval

• 50 patients with DR fragility fracture prospectively randomized to:
1. Orthopaedic surgeon ordering bone mineral density examination and forwarding results to PCP
2. Orthopaedic surgeon sending a letter to PCP outlining guidelines for osteoporosis screening

• Patients contacted 6 mo after fx to determine rates of osteoporosis evaluation and treatment

• Retrospective results: 21.3% of patients had a bone mineral density examination,78.7% never screened
• Treatment rate for patients with BMD examination 2.5x higher than no BMD exam 

• Patients randomized to Group 1 (Ortho surgeon ordering BMD testing) had 2-3x greater rates of BMD 
testing, discussion of osteoporosis with PCP, and initiation of osteoporosis therapy than Group 2 (letter)
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• AOA has identified bone health optimization as a critical issue
• Own the Bone: Initiative to assess current orthopaedic practices for prevention of secondary fractures in 

elderly, pilot quality-improvement tools, and identify barriers to implementation
Recommendations:

• Patients >50 years of age should be assessed for osteoporosis risk, if high-risk BMD measured

• All patients counseled to consume adequate vitamin D and calcium and discontinue smoking/alcohol
• Patients who meet criteria for pharmaceutical therapy for osteoporosis should begin treatment

• Orthopaedic surgeons need to assume a greater role in the care of bone health for our patients
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Hand Therapy after Fracture

• Examined outcomes of patients in WRIST trial

• Examined outcomes between participants who underwent therapy (n=215) and who did not (n=53)

• Participants who received surgical treatment were more likely to have therapy 
• No differences in patient-reported outcomes 

• Participants who did not have therapy recovered more grip strength
• Shorter therapy time associated with greater function, ability to work, and satisfaction

• Conclusion: Hand therapy after distal radius fracture may not be necessary for older patients
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Management after Fracture

• Evaluate elderly patients with DR fractures for 
osteoporosis

• Patients should be referred to PCP or specialists for 
further evaluation

• Ordering BMD testing prior to PCP referral is beneficial
• Also important to evaluate nutritional status
• Occupational Therapy may not be necessary
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Conclusions

• Elderly patients are high risk population for DR fxs
• Associated with significant healthcare costs

• Treatment (operative vs nonoperative) is controversial
• Pts with osteoporosis more likely to displace fractures/develop malunion 

but may not be clinically relevant

• Treatment plan should not solely be based on age – important to 
consider activity level and comorbidities
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Thank you
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