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Periprosthetic femoral fractures

ÅIncidenceτprimary

Å Intraoperative cementless : 1,7%

Å Postoperative 20 y     3,5 %

ÅIncidenceτrevision

Å Intraoperative cemented: 6%, uncemented: 19%

Å Postoperative rate no difference



Åά¦ƴƛŦƛŜŘέ ƻǊ 
άŎƻƳǇǊŜƘŜƴǎƛǾŜέ 
classification system* for all 
periprosthetic fractures 

Joints:

I    Shoulder

II   Elbow

III  Wrist

IV  Hip

V   Knee

VI  Ankle

Bones: 

According to

AO/OTA 

Classification

Types:
A-E
άVancouverέ

*Duncan, Haddad, Perka, Schütz 2012

Diagnosis and classification



Comprehensive Classification System (CCS)
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Comprehensive Classification System (CCS)

IV.3- B1

Well fixed

prosthesis

Prosthesis

loose, but

good bone

IV.3- B2

Prosthesis

loose,

poor bone

IV.3- B3



IV.3- C:

distant to THA

IV.3- D: intercalary

close to TKA

IV.3- D: intercalary

close to THA

Comprehensive Classification System (CCS)



The UCS mnemonic:

Å Type A, Apophyseal

Å Type B, Bed of the implant

Å Type C, Clear of the implant

Å Type D, Dividing one bone which supports two joint replacements

Å Type E, Each of two bones supporting one joint replacement

Å Type F, Facing or articulating with an implant



Fact 1: high complication rate is partially due to unrecognized loose 
stems

8

ÅάtŀǊǘƛŎǳƭŀǊƭȅ .н όƭƻƻǎŜ ǎǘŜƳύ ŦǊŀŎǘǳǊŜǎΣ ǘǊŜŀǘŜŘ ǿƛǘƘƻǳǘ 
ǊŜǾƛǎƛƻƴΧ ǿŜǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀ ƘƛƎƘŜǊ ǊŀǘŜ ƻŦ ǊŜƻǇŜǊŀǘƛƻƴέ



Fact 2: we are bad in making the diagnosis if the stem is loose or not
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Fact 2: we are bad in making the diagnosis if the stem is loose or not
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Å47% of the B1 fractures 
were B2 fractures



General management principles

ÅEarly mobilityτavoid traction and bed rest

ÅMinimize surgical trauma

ÅCompromise if necessary



CT scan is very helpful ?                    

(location and extension of the fracture)

The planning
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CT scan is very helpful                     

(extension of osteolysis)

The planning



CT scan is very helpful                     

(involvement of periprosthetic tissues)

The planning



It is not an emergency to be performed in the night!

ÅExperienced surgeon and team

ÅKnowledge of the previous implant (labels if possible)

ÅRevision and fixation devices must be available

ÅBone graft supply

The planning



Intra-operative fractures

ÅCalcar fractures due to varus insertion of the stem

ÅGT fractures during rasp extraction

ÅOversized (cementless) implant (cup and stem)

ÅPoor bone quality

ÅPrevious surgeries (staged hardware removal)





Removal of the lateral part of the neck



Soft tissue removal



Calcar crack

Cerclage:

Take out the stem, fix with a cable, rasp and insert it again

Post-op After cerclage removal



Lesser Trochanter

Surgical treatment: Cables or revision

Unstable implant or major medial cortical fragment 

(usually intra-op unrecognized)



Greater Trochanter

Surgical treatment: Tension band

ÅMajor displacement

ÅAbduction deficiency

ÅLimp and Dislocation



Intra-operative fracture and window for cement removing

Surgical approach

Whichever used, must be easily extensileé



Extended Trochanteric Osteotomy



Dissection along vastus lateralis



Muscle continuity to the GT



Distal femur preparation



ÅStable fixation to the host bone

ÅImprove the tribology in young patients

ÅPrevent complications               

(loosening, dislocation, infection)

ÅImprove the bone stock

Principles of revision 

Duncan CP, MasriBA Fractures of the femur after hip replacement. 

Instr Course Lect1995; 44:293-304

The treatment



The fracture and loose stem are treated simultaneously

Bypass the fracture

ÅDistal fixation

ÅRe-approximate femur proximally 

ÅCareful treatment of tissues, avoid stripping of the 

bone, maintain vascularization of the fragments

Reconstitutelength

offset

orientation

Surgical principles

The technique

Female, 

88 years
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For these aims:

ÅLong conical Wagnerôs type stems work

ÅCables are better than plates

Regiset al JBJS Br 2011;93(10):1320-6

Skyttaet al ScanJ Surg2012;101:222-6

Munro et al CORR 2014;472: 590-8

The technique



The principle is to bridge the bone defect/fracture,   

looking for a distal fixation guaranteed by the taper,    

while rotational stability is provided by longitudinal ridges.

Long conical stems



Advantagesof modularity

Modularity allows to face separately the two 
main problems:

Primary stability

distal element

diaphysialanchorage

Wanget al Arc OrthopTrauma Surg2013;133(2):275-81



Advantages of modularity

Modularity allows to face separately the two 
main problems:

Leg-length, off set, 
soft tissue tension 

Moreover:neck orientation

proximal element



Bypass at least 6 cm in the distal femur 

with the stem

The technique



Preventive distal cerclage is mandatory

The technique



Tip of straight stems

Be careful with the anterior cortex (risk of perforation)

2 cables in the distal fragment



Minimal internal fixation

4 years post

The technique



Restore biomechanicparameters 

(off-set, GT position, AB muscles, 

with cables + tension band)

The technique



The cup is preserved if stable and not damaged, 

but be ready for cup revision

(larger head, Dual Mobility)

Stem and cup are loose



New liner(cemented) in a stable metal back, 

bigger head or Dual Mobility

Wear of the liner

Male, 

83 years
Post op 1 year post



Met-met, cup revision, Cer-XLPE

Improve the tribology in young patients

Male, 40 years



At least some minimal isthmus is requested              

Distal fracture extension

Female, 87 years



Isthmus not preserved: Megaprosthesis

Extreme situations = Extreme solutions

Female, 91 years


