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Introduction:  Periprosthetic  femur  fracture  (PFF)  is a serious  complication  after  total  hip  arthroplasty
that  can  be  treated  using  different  internal  fixation  devices.  However,  the  outcomes  with  curved  non-
locking  plates  with  eccentric  holes  in this  indication  have  not  been  reported  previously.  The  objectives
of  this  study  were  to  determine:  (1)  the union  rate; (2) the  complication  rate; (3)  autonomy  in a  group
of  patients  with  a Vancouver  type  B PFF  who  were  treated  with  this  plate.
Hypothesis:  Use  of  this  plate  results  in a high  union  rate with  minimal  mechanical  complications.
Materials and  methods:  Forty-three  patients  with  a mean  age  of  79  years  ± 13  (41–98)  who  had  undergone
fixation  of  Vancouver  type  B PFF  with  this  plate between  2002  and  2007  were  included  in  the  study.  The
time  to union  and  Parker  Mobility  Score  were  evaluated.  The  revision-free  survival  (all  causes)  was
calculated  using  Kaplan-Meier  analysis.  The  average  follow-up  was 42 months  ±  20  (16–90).
Results:  Union  was  obtained  in  all patients  in a mean  of 2.4  months  ±  0.6  (2–4).  One  patient  had  varus
malunion  of the  femur.  The  Parker  Mobility  Score  decreased  from  5.93  ± 1.94  (2–9)  to  4.93  ±  1.8  (1–9)
(P  =  0.01).  Two  patients  required  a surgical  revision:  one  for an  infection  after  4.5  years  and  one  for  stem
loosening.  The  survival  of  the femoral  stem  5  years  after  fracture  fixation  was  83.3%  ±  12.6%.
Conclusion:  Use  of  a  curved  plate with  eccentric  holes  for treating  type  B PFF  led  to  a  high union  rate
and  a  low  number  of fixation-related  complications.  However,  PFF  remains  a serious  complication  of  hip
arthroplasty  that is  accompanied  by  high  morbidity  and  mortality  rates.
Level of evidence:  Retrospective  study,  level  IV.

©  2015  Elsevier  Masson  SAS.  All  rights  reserved.

1. Introduction

Periprosthetic femur fractures (PFF) are occurring more fre-
quently because of our aging population and the increase in the
number of patients with hemiarthroplasty or total hip arthroplasty
[1]. The incidence of PFF is estimated to be less than 1% after pri-
mary arthroplasty and up to 4% after revision arthroplasty [1–3].
PFF are the second-leading cause of revision arthroplasty [3–6].
Several risk factors have been identified: female gender, age, osteo-
porosis, rheumatoid arthritis, varus stem misalignment, previous
femoral surgery and presence of osteolysis [3,7,8].
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The Vancouver [9] classification is a reproducible classifica-
tion system for PFF that can be used as the basis for determining
the treatment strategy [10–15]. According to this classification,
internal fixation should be used for type B fractures, potentially
in combination with femoral stem revision depending on the cur-
rent implant’s stability and the periprosthetic bone stock. Several
fracture fixation devices are available for use either by direct or
minimally-invasive approach, but the results are variable [16–24].
Biomechanical studies have shown that constructs with proximal
monocortical screws and distal bicortical screws, and constructs
with proximal cables/wire cerclage in combination with distal
bicortical screws were significantly more stable in axial com-
pression, lateral bending and torsion [25,26]. Moreover, use of
standard (non-locking) cable plates for PFF fixation around stable
stems seems to be superior mechanically to use of locking plates,
especially when used in combination with an allograft strut [27].
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Fig. 1. a: stainless steel plate with eccentric holes for a left femur that is curved in the anteroposterior direction to best fit the femur’s curvature; b: examples of screw
position  in a plate with eccentric holes around straight and curved femoral stems; c: examples of screw position in a plate with centered holes around straight and curved
femoral  stems.

However, placing screws around an intramedullary stem is tech-
nically difficult and is plagued by poor screw hold in osteoporotic
bone [28]. Moving the holes away from the center of the plate may
be a solution for placing screws around the existing femoral stem
(Fig. 1). However, to our knowledge, the outcomes of using a curved
non-locking plate with eccentric holes have not been reported pre-
viously. Our working hypothesis is that use of a curved non-locking
plate with eccentric holes results in stable fixation and a high union
rate with minimal complications. The objectives of this study were
to determine:

• the union rate;
• the complication rate;
• autonomy results in a group of patients with a Vancouver type B

PFF who were treated with this plate.

2. Patients and methods

2.1. Patients

A retrospective analysis was carried out of all the patients
who presented with a Vancouver type B PFF after total hip arthro-
plasty or hemiarthroplasty between 2002 and 2007. Patients were
included if they had a type B PFF following primary hip arthro-
plasty that was treated with a curved plate with eccentric holes
and had at least 1 year follow-up. Patients treated with different
internal fixation devices or those with a sepsis episode before the
PFF were excluded. The fractures were classified according to the
Vancouver classification system [9] using information in the radi-
ology file and the operative report. In all, 43 patients with a mean
age of 79 years ± 13 (41–98) were included (Fig. 2).

The Charnley Score [29], American Society of Anesthesiologists
(ASA) Score [30] and Parker and Palmer Scores [31] were used to
evaluate the patient’s preoperative status. The main patient char-
acteristics, type of femoral stem (cemented, cementless) and time
elapsed between the arthroplasty procedure and fracture are given
in Table 1.

2.2. Surgical technique

All patients were operated by senior surgeons at a mean
of 3.1 ± 2.4 days (0–10) after the fracture. The procedure was
performed with the patient in lateral decubitus through a

Table 1
Patient characteristics.

Patients (n = 43)

Age
(years)

Mean ± SD
(min–max)

79 ± 13
(41–98)

Female 22 (49%)

Left side 16 (37%)

Vancouver type [9] B1 18 (42%)
B2 23 (53%)
B3 2 (5%)

ASA Score [30] II 8 (44%)
III 10 (56%)

Charnley Score [29] A 7 (16%)
B 24 (56%)
C 12 (28%)

Time between index surgery
and fracture (months)

52 ± 63
(1–312)

Type of stem fixation at index
surgery

Cemented 32 (74%)
Cementless 11 (16%)

Type of index surgery Primary 43 (100%)
Revision 0 (0%)

Main patient characteristics. ASA: American Society of Anesthesiologists; n: number
of  patients; SD: standard deviation.

posterolateral approach that was extended distally over the lateral
aspect of the thigh. An arthrotomy was  performed systematically
for cases of B2 and B3 fractures. If a spiral or multifragment fracture
was present, 1.25-mm metal cerclage wires were used to provide
temporary fixation of the reduced fracture before final fixation with
screws and plate was applied to achieve a stable construct [25]. In
patients with unstable cementless stems (type B2 and B3), these
cerclage wires helped to tighten the bone around the stem so as
to stabilize it, thereby avoiding an implant revision. The stainless
steel anatomically curved plate (Aesculap, Tuttingen, Germany)
used in this study was available in three lengths: 12 holes (250 mm),
15 holes (300 mm)  and 18 holes (350 mm).  This plate was our pre-
ferred device for internal fixation of type B PFF. The plate length
was selected based on the fracture location; the goal was  to insert
at least three bicortical screws above the most distal part of the frac-
ture. At least three of the periprosthetic screws were bicortical in
nature; however in two  cases, only two periprosthetic bicortical
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