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A B S T R A C T

Background
Proximal femoral periprosthetic fractures are an uncommon but a major complication 
of hip arthroplasty. They occur in a particular population combining bad general 
conditions caracterised by an advanced age and the frequency of comorbidities, 
and bad local conditions with osteopenia and bone stock loss. The aim of this study 
was to evaluate the results while treating proximal femoral periprosthetic fractures 
regarding the recent literature recommendations.

Material and methods
This was a retrospective study of 22 proximal femoral periprosthetic fractures 
treated operatively. According to the Vancouver system modified by the French 
Society of Orthopaedic Surgery and Traumatology, fractures were classified as AG 
(n=1), B(n=10), and C(n=11). The mean ASA physical status was 1.6.The average 
Parker score was 7.8 before the fracture. Ten fractures had open reduction and 
internal fixation and 12 revision procedures. Morcellised bone grafting was used 
in 5 cases. The evaluation at last follow up was based on the Parker score, fracture 
healing, and the screening of the complications.

Results
Three patients (4 hips) died post operatively. The average  Parker score was 8.3.  
Eighteen hips in 16 patients were reviewed with a mean follow up of 58,4 months. 
Union was achieved in nine cases of type B and seven of type C. Four patients presented 
screw plate or screw pull-out and had treatment failures. Infection occurred in three 
patients. One patient had pulmonary embolism. 

Conclusion 
Our results showed that treatment of proximal femoral periprosthetic fractures  
is a highly demanding technique with a high rate of complications. Fractures with 
loosened implants have to be treated by revision procedure whenever possible. 
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Résultats du traitement des fractures périprothétiques du 
fémur proximal

RESUMĒ

Introduction
Les fractures périprothétiques proximales  du fémur sont rares, mais constituent une 
complication majeure des arthroplasties de hanche. Elles surviennent chez une popula-
tion caractérisée par l’âge avancé, la fréquence des comorbidités, et les mauvaises condi-
tions locales marquées par une perte du stock osseux. Le but de cette étude était d’évaluer 
les résultats obtenus dans le traitement de ces fractures.

Matériel et méthodes
Cette étude rétrospective a concerné 22 fractures du fémur sur prothèse de hanche 
traitées chirurgicalement. Les fractures ont été classées selon le système de Vancouver 
modifié par la Société Française de Chirurgie Orthopédique et Traumatologique en type 
AG dans un cas,  type B dans 10, et de type C dans 11. Le score moyen ASA était de1,6 . Le 
score moyen de Parker était de 7,8.  Dix fractures ont été traitées par ostéosynthèse et 12 
par une reprise de la tige fémorale. Nous avons évalué au recul final le score de Parker, la 
consolidation osseuse, et les complications.

Résultats
Trois patients (4 hanches) étaient  décédés en post opératoire.  Le score moyen de Parker 
était de 8,3. Dix-huit hanches (16 patients) ont été revues au recul moyen de 58.4 mois. La 
consolidation a été obtenue dans  neuf cas de type B et dans sept cas de type C. 
Quatre patients avaient un démontage des implants. Nous avons noté trois cas d’infection. 
Un patient avait un embolisme pulmonaire.

Conclusion 
Nos résultats ont montré que le traitement des fractures périprothétiques du fémur con-
stitue un véritable challenge. Il requiert une expérience à la fois en traumatologie et en 
chirurgie prothétique de hanche. Les fractures survenant sur un implant descellé nécessi-
tent idéalement une révision de celui-ci.
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Reprise prothèse totale de 
hanche

Niveau de preuve
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INTRODUCTION

Proximal femoral periprosthetic fractures (PFPFs) are an 
uncommon but a major complication of hip arthroplas-
ty. They occur in a particular population combining bad 
general conditions caracterised by an advanced age and 
the frequency of comorbidities, and bad local conditions 
with osteopenia and bone stock loss. These conditions 
lead to a high incidence of complications, treatment fail-
ures, and compromised outcomes1-5. Despite these prob-
lems, surgical treatment has become the standard in 
treating the majority of PFPFs6-8. 
Currently, surgery includes open reduction internal fix-
ation (ORIF) and revision procedures. The Vancouver 
classification9,10 of PFPFs is considered a reliable system 
for grading these fractures as well as for guiding treat-

ment decisions. The choice of treatment is based upon 
the type of fracture, the integrity and quality of the bone 
stock, and the stability of the original implant according 
to an algorithm proposed by Masri et al11,12. The aim of 
this study was to evaluate the results of our experience 
in treating PFPFs regarding the recent literature recom-
mendations. 

MATERIAL AND METHODS

PATIENTS

We reviewed retrospectively 22 post-operative PFPFs 
following hip arthroplasty treated surgically at our 
institute from 1991 to 2010. We had included in this 
study primary and secondary total hip arthroplasty as 
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well as hemiarthroplasty. Pathological fractures, frac-
tures treated non operatively, intra operative and frac-
tures that occurred less than 3 months post operatively 
were excluded. Medical, radiological, and outcome data 
were recorded for each patient. General condition of the 
patients was assessed by the ASA physical status. Frac-
tures were classified according to the Vancouver classi-
fication of Duncan and Masri9,10 modified by the French 
Society of Orthopaedic Surgery and Traumatology13 
(Table1). Twenty-two PFPFs after hip arthroplasties 
in 19 patients were treated during this period. Three 
patients presented bilateral fractures. In one of them 
fractures were synchronous. There were seven males 
and 12 females with a mean age of 56,5 years +/- 18,6 
(range : 26 to 80). The mean ASA physical status was 1.6 
(range 1 to 3). The right side was affected in seven cases 
and the left side in 15. The mean ASA physical status 
was 1.6 (range 1 to 3). The average of Parker score14 
was 7.8 before the fracture. The fracture involved a pri-
mary THA in 14 cases, a revised THA in five, and a hemi-
arthroplasty in three. The implant was cemented in 20 
cases. The mean time between the primary surgery and 
the fracture was 84.1 +/- 75 months (range: 3 to 345). 
The traumatism leading to the fracture was weak in 14 
cases, fear in three, and violent in five. The types of frac-
tures are depicted in Table 1. 

TREATMENT

All patients were treated operatively (Table 2). Ten 
fractures had ORIF (Fig.1) and 12 revision procedures 
(Fig.2). For the fractures treated by ORIF we used AO 
autocompressive plates in eight cases, a LCP in one, and 

Type Subtype               Characteristics         Number                
A Fractures proximal to the tip

AL Lesser trochanter 0
AG Greater trochanter 1

B Fractures around the tip
B1 stable stem 2
B2 loose stem + good bone stock 2
B3 loose stem + poor bone stock 6

C Fractures below the tip of the stem
C1 stable stem 4
C2 loose stem + good bone stock 2
C3 loose stem + poor bone stock 5

Table 1: Types of fractures according to the modified Vancouver classification 

a plate clamp devise in one. For revision procedures, we 
used a long uncemented locked stem in 11 cases and 
a long cemented femoral stem in one. Fractures type B 
were treated by revision procedure in eight cases and 
by ORIF in two. Fractures type C were treated by ORIF 
in nine cases and by revision procedure in two.  We used 
morcellised bone grafting in five cases. 

METHODS OF EVALUATION

The evaluation at last follow up was based on the Park-
er score, fracture healing, the screening of the compli-
cations, and the rate of re-interventions as well as their 
causes.

Fig.1: Type C1 in a 28 year old man (1A)  treated by ORIF 
(1B).

A B
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Patient Sex/Age Side Implant Type Treatment Bone 
grafting Complication Consolidation Follow-up 

(months)

1 F/57 L PTHA AG ORIF no Superficial 
infection Yes 17

2 M/37 R PTHA B3 Revision yes None Yes 18

3 F/45 R RTHA B3 ORIF no Plate pull out Non union 106

   F/50 L RTHA B3 Revision yes Screw pull out Revision 21

4 M/73 L PTHA B2 Revision no None Yes 55

M/75 R PTHA B2 Revision no None Yes 33

5 F/69 L RTHA B3 Revision yes None Yes 13

6* F/80 R HA B1 ORIF no None Yes 6

7 M/40 L PTHA B1 Revision yes None Yes 144

8 M/26 L RTHA B1 Revision yes None Yes 240

9 M/68 L PTHA B2 Revision no None Yes 36

10 F/41 L PTHA C1 ORIF no None Yes 104

11 F/35 R PTHA C2 Revision no None Yes 15

12 M/66 L RTHA C3 ORIF no None Yes 36

13 F/35 L PTHA C3 ORIF yes Screw pull out Yes 16

14 F/42 L PTHA C2 ORIF no Plate pull out Revision 72

15 M/28 L PTHA C1 ORIF no None Yes 101

16 F/69 L PTHA C2 ORIF no None Yes 12

17* F/ 76 R HA C2 ORIF no Deep infection Nonunion 5

  F/76 L HA C1 ORIF no Deep infection Non union

18 F/78 R HA C2 ORIF no None Yes 12

19* F/77 L HA C1 ORIF no Pulmunory 
embolism  1

Table 1: Types of fractures according to the modified Vancouver classification 

Legend: M=Male; F=Female; R=Right; L=Left; PTHA=Primary Total Hip Arthroplasty; RTHA=Revision Total Hip Arthro-
plasty; HA=Hip Hemiarthroplasty; ORIF=Open Reduction and Internal Fixation; 
*Deceased patients

Proximal femoral periprosthetic fractures 33



RESULTS

DEATH 

Three patients (four hips) died after surgery. The mean 
age of these patients was 77years. One patient with bilat-
eral fracture presented a deep infection in both sides and 
died within three months. One patient presented pulmo-
nary embolism and died within 1 month. And one patient 
died 6 months post operatively for a reason unrelated to 
surgery.

CLINICAL AND RADIOLOGICAL RESULTS 

Eighteen hips in 16 patients were reviewed with a mean 
follow up of 58,4 months +/- 60,9 (range : 12 to 240). The 
average of Parker score was at last follow up 8.3. Fracture 
achieved union with a mean time of 96 weeks +/- 22.5. 
By type of fracture, union was obtained in 9 cases in type 
B and 7 cases in type C.  By treatment type, among the 
fractures treated by revision procedure (10 cases), nine 
had stable implants and one patient had a revision for 
aseptic loosening at 20 years. And among fractures treat-
ed initially by ORIF (7 cases), three presented non union, 
three had stable implant and one had loosened implant. 
Four patients presented screw pull-out and had treat-
ment failures.  In one case, it was a type B3 fracture treat-
ed initially with ORIF. The patient underwent a second-
ary revision procedure. The second patient had a type C2 
fracture treated initially with ORIF as well. The third pa-
tient had a type C3 fracture treated with a revision pro-
cedure and required autologus bone grafting at 6 months 

DISCUSSION

Our study showed that treatment of PFPFs is challenging 
and needs skills on arthroplasty surgery and traumatol-
ogy as well. Indications depend on many factors. Some 
of them are related directly to the fracture itself and oth-
ers include the experience of the surgeon and the gen-
eral conditions of the patient. Vancouver classification 
system proposed by Duncan et Masry which is based on 
simple criteria (the type of fracture, the stability of the 
original implant and the integrity and the quality of bone 
stock) provides excellent stratification and uniform ter-
minology. Recent literature recommends the use of the 
Vancouver classification system and treatment algorithm 
for these difficult fractures15-18. One limitation in this 
classification is represented by type C fractures in which 
the authors proposed a treatment by ORIF independent-
ly of the fixation of the implant. This procedure showed 
a high rate of failure. And when we achieve primary frac-
ture union, a second stage for femoral stem revision is 
necessary in loosened implants. In our study, three type 
C fractures with loosened implants were treated by ORIF. 
Two of them failed to achieve fracture union and the last 
one underwent implant revision at six months. Holly et 
al17 treated eight type C fractures with ORIF. Fifty per-
cent only achieved primary fracture union. The authors 
concluded that patient factors such as osteopenia and the 

Fig.2: Type B3 in a 69 year old woman (2A) treated by a 
revision with a long uncemented locked stem with bone 
grafting (2B).

A B

Fig.3: Type C3  in a 35 year old woman (3A). Non union of 
the fracture three months after treatment by revision with 
a long uncemented locked stem (3B).  The fracture healed 
after bone grafting (3C).

A B C

(Fig.3). All of which were healing at latest follow-up. The 
last patient had a C2 type fracture treated by ORIF. At one 
year he had nonunion but refused further surgery.
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effect of stress shielding may play a role in getting these 
fractures to unite. They suggested using adjuvant bone 
grafting as well as bone enhancing agents at the time of 
surgery. To our opinion, we think that revision should 
be considered in type C fractures with loosened implant 
(C2 and C3) each time the conditions allow it; that means 
when general conditions of the patient are favorable and 
the location of the fracture is not very distal to the tip 
of the femoral stem so the revision implant will not be 
longer that what we would use in the absence of fracture. 
In the other hand, bone grafting is necessary to enhance 
the rate of fracture healing regardless of the therapeutic 
option. In 2007, Tsiridis et al19 presented an overview of 
the literature on the use of available bone grafts in the 
treatment of periprosthetic femoral fractures. They con-
cluded that strut grafting is the best biological option 
for bone augmentation.  With deficient proximal bone 
stock, the authors recommend for young people a prox-
imal structural allograft femoral replacement and in the 
elderly, tumor-like replacement prosthesis. 

CONCLUSION

Our study showed that proximal femoral periprosthetic 
fractures are challenging with a high rate of complica-
tions. To achieve a stable fixation and to improve healing, 
the use of a long structural start bone grafting is neces-
sary. The best treatment remains preventive, by close as-
sessment of patients with total hip arthroplasty in order 
to perform revision as soon as loosening of the femoral 
stem is observed. 

CONFLICT OF INTEREST:  None declared.
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