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Abstract: The increase in total hip replacement (THR) rates and rising life expectancy made 
periprosthetic femoral fractures after THR more common. In this study we evaluated the results of 
treating these types of fractures using the Vancouver group recommendations. We assessed a 
consecutive series of 39 periprosthetic femur fractures after THR (23 women, 16 men aged 66±7 years) 
treated by the same operative team between 2000 and 2009 and followed for a mean of 84 months (42-
148). Fractures were classified according to the Vancouver system and treated non-operatively, with 
open reduction and internal fixation or with revision surgery. We obtained a 84.61% union rate with 
initial treatment that increased to 97.43% after the second procedure, with fracture union in the 
majority of cases with a stable implant and a 25.64% complication rate. Based on our results, we 
support the use of the Vancouver system as a treatment algorithm in these cases. 
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Rezumat: Creșterea numărului de artroplastii totale de șold (ATS) și a speranței de viață au condus la o 
creștere a frecvenței fracturilor periprotetice de femur. În acest studiu am evaluat rezultatele obținute 
după tratamentul acestor fracturi, utilizând recomandările grupului Vancouver. O serie consecutivă de 
39 cazuri de fracturi periprotetice de femur după ATS (23 femei, 16 bărbați, vârsta medie 66±7 ani) 
tratate de aceeași echipă operatorie între 2000-2009, au fost urmărite în medie 84 de luni (42-148 luni). 
Fracturile au fost clasificate pe baza sistemului Vancouver și tratate prin metode ortopedice, reducere 
chirurgicală și osteosinteză sau prin revizia artroplastiei de șold. Am obținut o rată de consolidare de 
84,61% după tratamentul inițial, respectiv 97,43% după a doua intervenție. Fracturile periprotetice cu 
un implant stabil au consolidat în majoritatea cazurilor. Rata complicațiilor a fost de 25,64%. Pe baza 
rezultatelor noastre susținem utilizarea sistemului Vancouver ca algoritm terapeutic în astfel de cazuri. 
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INTRODUCTION 
In a recent review, Schwarzkopf et al. listed some of 

the factors contributing to the increase in the frequency of 
periprosthetic fractures of the femur. They included the growing 
annual rate of total hip replacements (THRs) performed 
worldwide, the aging population, the growing number of 
patients living with a hip endoprosthesis in situ for more than 20 
years, and the broader indications for THR, that now include 
younger patients.(1) The first periprosthetic fracture after THR 
was reported in 1954 – since then their incidence has constantly 
increased, currently being estimated at 4.1% and even higher 
after uncemented and revision THR.(2) 

The management of periprosthetic fractures of the 
femurs is a difficult task that needs expertise in both revision 
and osseous trauma surgery. Treatment choice is influenced by 
fracture pattern and location, quality and quantity of bone stock, 
and the type and status of the prosthesis. Outcomes can also be 
affected by the patient’s comorbidities. Still, regardless of the 
chosen treatment, there remains a high rate of postoperative 
complications.(3) 

Different treatment algorithms and classification 
systems of periprosthetic femoral fractures after THR have been 
studied by many authors. A reliable and valid system, the 
Vancouver classification is now widely accepted. Besides 
information on fracture pattern, timing and location, and 
prosthesis stability, this system also takes into account the 

quality of the patient’s osseous structure and the degree of bone 
loss.(4) When deciding on treatment, the most important factor 
is the stability of the femoral stem. Treatment options include 
non-operative management, open reduction with internal 
fixation using different types of osteosynthesis materials, and 
revision of the THR. 
 

PURPOSE 
In this study we aimed to assess a consecutive series 

of periprosthetic femoral fractures following THR that we 
treated according to the recommendations of the Vancouver 
group. 

 
METHODS 

Our study included 39 cases of periprosthetic fractures 
of the femur after THR treated in our clinic by the same 
operative team, between 2000 and 2009. Treatment method, 
complications and patient condition before and after surgery 
were recorded for all cases. Fracture characteristics, 
endoprosthesis stability, bone quality and osseous healing were 
evaluated using radiologic images. Patients follow up ranged 
from 42 to 148 months, with a mean of 84 months. 

Fracture classification was done according to the 
Vancouver system, which was also the basis for choosing a 
treatment method from the following options: non-operative 
management, open reduction with internal fixation using 
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cerclage and/ or plates, with or without bone grafts, and revision 
surgery with an uncemented or cemented stem. On radiologic 
evaluation we determined femoral stem stability based on the 
criteria of Engh et al.(5) for the uncemented stems and the 
criteria of Harris et al.(6) in case of cemented stems. 
 

RESULTS 
The study included 23 female and 16 male patients. 

The average age at the time the fracture occurred was 66±7 
years. Average time from THR to fracture was 67±9 months. 
The Vancouver classification of the fractures in the studied 
cases was as follows: 6 of type A, 18 of type B1, 12 of type B2 
and 3 of type B3, with no type C fractures (figure no. 1). 
 
Figure no. 1. Classification and treatment of the studied 
fractures (Vancouver system). ORIF – Open Reduction 
Internal Fixation 

 

From the 6 cases of type A fractures, 3 were treated 
non-operatively and 3 by open reduction and internal fixation 
(ORIF), with trochanteric grip locking plate and cables (figure 
no. 2). All type A fractures united during follow up. Type B1 
fractures were found in 18 patients – 8 with uncemented and 10 
with cemented stems. Three of these cases were treated non-
operatively and 15 with ORIF: cerclage cables in 8 cases (figure 
no. 3) and a plate device in 7 cases, with the use of structural 
and morselized allografts in 3 of the later. We noted fracture 
union after initial treatment in 15 patients (83.33%). The 3 
failures – one in the non-operative group and two in the ORIF 
group – needed surgical intervention. We opted for plate 
fixation for these three cases, in two of which the use of 
structural and morselized allografts was mandatory. The grafts 
were stabilised with mesh and cables (figure no. 4). All fractures 
united without complications and had a stable component at the 
lastest follow-up. The type B2 group consisted of 12 patients (5 
uncemented and 7 cemented stems), of which 8 underwent 
cemented revision and 4 were treated by revision of the femoral 
stem with an uncemented prosthesis, with supplementary 
cerclage fixation in all cases (figure no. 5). Primary treatment 
resulted in fracture union in 9 cases. From the rest of the three 
cases, two needed re-intervention using plate fixation and 
morselized bone grafts, while one patient had an established 
nonunion at the latest follow-up. Nine patients had stable 
implants at the latest follow-up and in three cases the femoral 
stem was loose (including the case of non-union). The 3 patients 
from the B3 type fracture group – two with uncemented stems 
and one with a cemented stem – were treated with cemented 
femoral stem revision. Morselized and structural bone grafts 
were used in one case. At the latest follow-up all 3 implants 
were considered stable. Primary intervention was successful in 
33 cases (84.61%), and the success rate increased to 97.43% (38 
cases) after the second intervention. We recorded a total of 10 
complications associated with treatment (25.64%) – 6 in the B1 
fracture group and 4 in cases of B2 type fracture. In the B1 
fracture group there were 2 cases of deep venous thrombosis, 3 
cases of hematoma and 1 case of soft-tissue infection. Type B2 

fractures were complicated with 2 cases of dislocation of the 
endoprosthesis and 2 cases of hematoma. 
 
Figure no. 2. A – Type A fracture of the greater trochanter, 
reduced and stabilised with trochanteric grip locking plate 
and cable. B – Displaced type A fracture, healed after 
stabilising with cerclage cables and crimp sleeves 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure no. 3. A – Displaced long oblique type B1 fracture. B 
– Fracture union after stabilisation with cables and crimp 
sleeves 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure no. 4. A – Comminuted type B1 fracture located at 
the tip of the femoral stem. Damage of the osteosynthesis 
materials after stabilisation with a plate and cerclage wires. 
B – Solid union at 3 years after re-operation using a plate 
and structural and morselized allografts, stabilized with 
mesh and cables 
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Figure no. 5. A – Type B2 fracture with a loose femoral 
stem. B – Reduction and stabilization with a cemented 
revision femoral component, trochanteric grip locking plate 
and cerclage cables 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DISCUSSIONS 
One of the most dreadful complications of THR, 

periprosthetic femoral fractures show a steadily increasing 
incidence, with estimates ranging from 0.1 to 2.1% for 
postoperative fractures and from 0.3 to 5.4% for intraoperative 
fractures. Higher rates are observed in cases of revision THR 
and uncemented THR.(1,7) 

Although most of these cases can be treated by 
conservative measures, surgery remains the treatment of choice 
in cases with markedly displaced fragments or those associated 
with periprosthetic osteolysis.(8) Surgical treatment offers the 
benefits of early mobilisation and reduced systemic and local 
complications.(2) 

The Vancouver classification system was developed 
by Duncan and Masri in 1995, and it is based on fracture 
location, implant stability and the state of the bone stock. It also 
offers a treatment algorithm that has been validated since, and is 
accepted and used worldwide.(9) This system divides 
periprosthetic fractures of the femur into 5 types: A, B1, B2, B3 
and C. Non-operative treatment is indicated only in stable 
fractures, or in patients that are too frail for surgery. 

Type A fractures are frequently associated with 
periprosthetic osteolysis and include those that involve the 
greater or lesser trochanter. These fractures are suitable for non-
operative treatment if the endoprosthetic component is stable. 
Our group of type A fractures was managed either non-
operatively (50%) or by ORIF, with good results that are in line 
with the ones reported in literature.(7,10,11) 

Type B fractures are located around or just distal to 
the femoral stem. The subdivisions of type B fractures (B1, B2 
and B3) are very important for decision making regarding 
management, because they refer to stem stability and bone 
stock. 

A few selected cases of type B1 fractures can be 
manageable by non-operative means, but usually ORIF is 
necessary. Various plate devices and cerclage cables, either 
alone or combined with structural and morselized bone grafts 
can be used.(1) We obtained good results with these techniques, 
with only 3 failures – this highlights the still on-going debate 
regarding the differentiation of stable vs. unstable stems in type 
B fractures (B1 vs. B2).(2) 

In type B2 fractures the femoral stem is unstable, thus 
revision artroplasty is the treatment of choice. In our cases we 
opted for supplementary cerclage fixation of fracture fragments, 
as recommended in the literature (1,2), with good results. Our 

relatively small subgroup of patients with B2 fractures did not 
permit a proper comparison of the use of cemented vs. 
uncemented stems. 

Type B3 fractures are one of the most challenging 
fracture patterns, with a high rate of complications. In these cases 
it is essential to obtain adequate distal fixation of the implant in 
order to provide axial and rotational stability, because the 
proximal bone usually does not give a sufficient amount of 
support. Bone grafting is usually recommended in this type of 
fracture, but a recent study advocates treatment by revision 
artroplasty and internal fixation, without bone grafting.(12) We 
treated type B3 fractures by revision with a cemented femoral 
stem, using bone grafting in only one case out of the three. 
 

CONCLUSIONS 
We obtained results that demonstrate a good success 

rate in treating the majority of periprosthetic femur fractures. 
The Vancouver classification system provides an excellent 
treatment algorithm. Although our study included only a small 
number of subjects, by thoroughly analyzing our cases we can 
draw pertinent conclusions regarding each treatment method. 
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