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• Periprosthetic fractures are a devastating 
complication of hip and knee arthroplasty 

• Prevalence of these fractures is increasing:
– Increase in arthroplasty procedures

– Increase in age, activity, and survival of patients

Introduction





Vancouver ClassificationVancouver Classification



• Fractures with stable implants (type B1, C) can be treated with open 
reduction internal fixation (ORIF)

• Fractures associated with a loose prosthesis (types B2,B3) should be 
revised with a longer prosthesis



1. If the stem is stable, fix it!

2. If the stem is loose, revise it!



• They are hard to fix
– Minimal proximal bone quality proximally
– Poor bone quality overall
– Fixation failure is an issue

• Revision 
– needs longer components for distal fixation
– Longer/more complex procedures with higher complications
– May have to revise the acetabulum
– Can have instability/impingement

What’s the issue with periprosthetic 
fractures?



Treatment options: 

1. Prevent them!

2. If the stem is stable, fix it!

3. If the stem is loose, revise it!



1. How do you prevent them?

• Higher rate of fractures in uncemented vs. cemented hip stems

• Avoid stress risers with stemmed implants

• Span the whole bone in high risk patients



Higher rate of fractures in 
uncemented vs. cemented hips

• Intra-op fractures:
– Primary THA: 0.3% cemented, 5% uncemented
– Revision THA: 4% cemented, 21% uncemented

• Post-op fractures
– Cemented hemi 0.9%
– Uncemented hemi 7.4%

Geriatr Orthop Surg Rehabil. 2012 Sep; 3(3): 107–120, Langslet et al, Clin Orthop Relat Res, 2014)



• 98,000 hemi arthroplasties
• Lower risk of re-operation in 

cemented vs. uncemented:
– For any reason HR 1.5 P<0.001
– For fracture HR 5.1 <0.001



Uni uncemented

Bipolar Cemented

Uni cemented

Bipolar cemented



Uni uncemented

Bipolar Cemented

Uni cemented

Bipolar cemented



• Hemiarthroplasty cementless vs. cemented:
– Risk for any revision: OR 1.4 (p < 0.001)

– Risk for early revision: OR 1.8 (p < 0.001)

– Risk for revision for periprosthetic fracture: OR 6.2 (p < 0.001)

– Risk for early revision for periprosthetic fracture: OR 7.4 (p < 0.001)

• THA: No associations



• Post-op periprosthetic fractures: 
– 0.9% in cemented

– 7.4% in uncemented

– HR 9.3, p=0.035







Less OR time with uncemented?

• Yes, 8 minutes 



2. If the stem is stable, fix it!



• 4.5 Compression plate
• Long, span the entire bone

• Distal fixation - Bicortical screws

• Proximal fixation:
• Transcortical screws
• Locking screws
• Cerclage wires

• Cortical strut as needed

Fix it well!





Case examples















3. If the stem is loose, revise



3. If the stem is loose, revise

• In 20% you think the stem is stable, but it’s loose
– Higher chance of failure if unstable stem treated with ORIF

• How do you assess if stem is stable?
– Some time’s its obvious (sometimes not!)

– Compare to prior x-rays

– CT scan

– Intra-op assessment



Revision to longer stem

• Rule out infection

• Longer stem, go for distal fixation

• Fix the bone around the new stem (cerclage or plate)

• Use of cortical strut allograft as needed if poor bone 
quality (B3 fractures)

Journal of the Korean Fracture Society24(1):121





What about Fractures around a TKA?

• Same principles

• Fix if stable
– ORIF with plate

– ORIF with nail

• Revise if 
– implant loose

– Poor bone/very distal fracture 





When can you use a nail?
• Stable TKA implant
• No implant in the hip
• Fracture proximal enough to obtain distal locking screw fixation

– Fracture at the level of anterior flange or proximal to it
– Use a nail with biplanar screw fixation, lots of distal screw options

• Open box
– Good AP/Lateral x-rays, CT
– Know existing implants and measurement of TKA (can obtain OR notes)



Benefits of IMN?

• Faster

• Smaller incisions
– Specially for elderly with poor soft tissues

– Diabetic

– Obese

• Less wound complications and infection

• Earlier time to WB



Open box



Closed box



















In summary

• IF the box is open, nail the distal femur!
– Easy to do

– Less OR time

– Less infection

– Smaller incisions

– Earlier WB



Periprosthetic Fractures After 
Shoulder Arthroplasty



Vancouver Classification



• Type A – Apophysis fracture, no effect on implant stability 
– eg Tuberosities of the humerus 

• Type B - Around the implant
– B1: Implant stable, good bone
– B2: Implant loose, good bone
– B3: Implant loose, poor bone or defect

• Type C - Clear of the implant
• Type D - interprosthetic, between two implants

--> Non-op

--> ORIF

--> Revise

--> Revise + BG

--> Treat as usual

J Orthop Trauma • Volume 32, Number 1 Supplement, January 2018 



1. If the stem is stable, fix it!

2. If the stem is loose, revise it!



• They are hard to fix
– Minimal proximal bone quality proximally
– Poor bone quality overall
– Fixation failure is an issue

• Revision 
– needs longer components for distal fixation
– May have to revise the glenosphere
– Can have instability/impingement

What’s the issue with periprosthetic 
fractures?



4 weeks post-op



• 4.5 Compression plate, long, span the bone

• Distal fixation - Non locking screws

• Proximal fixation:
• Transcortical non locking screws
• Locking screws
• Cerclage wires

• Cortical strut as needed

Fix it well!





Case

• 90 F

• Left rTSA

• Ground level fall

• Mild dementia



3/23/2019



3/23/2019



3/31/2019

1 week later



Now what?

Type B1

• Fracture location?
– Tip of implant --> lots of stress

• Implant stability?
– Stable --> Keep in place

• Bone quality/quantity?
– Good 



4/1/2019



5/30/2019

2 months post-op



Case

• 80 F

• Ground level fall

• Bilateral rTSA

• 6 years post rTSA for fracture



4/25/2021



5/31/2021

5 weeks later





Now what?

Type B2

• Fracture location?
– Tip of implant --> lots of stress

• Implant stability?
– Unstable --> revise

• Bone quality?
– Good bone for distal fixation 





6/1/2021



Case

• 83 F

• Ground level fall

• Right hemi arthroplasty many years ago

• Poor function at baseline







3/31/2020





3/31/2020



5/21/2020



Summary

• Periprosthetic fractures are increasing

• Cemented hips have lower risk of revision surgery & intra-op/post-op fractures

• If stem is stable fix the fracture

• If stem is loose need to revise

• Bone health referral



Thanks!

Niloofar.Dehghan@TheCOREinstitute.com
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