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Abstract The aim of this study was to evaluate the clinical
and radiological results in a group of patients who
underwent aseptic revision hip arthroplasty using the cement
within cement (CWC) technique. Between 1999 and 2005,
37 aseptic revision hip operations were performed. There
were 30 women and five men, with an average age of
68 years. The reasons for revision were femoral stem
fracture, cup failure, acetabular protrusion after hemi-
arthroplasty and recurrent dislocation. At an average
follow-up of 46 months, none of the patients required
further femoral revision. The average post-operative Merle
D’Aubigne score was 16.6 points (p<0.05). No evidence of
radiological stem failure was observed and no femoral
component was considered to be at risk for loosening. In
this series of patients, the CWC technique provided
consistent with high functional outcomes. This valid and
effective alternative should be considered in carefully
selected aseptic cases.

Résumé Le but de cette étude est d’évaluer les résultats
cliniques et radiologiques d’un groupe de patients ayant
bénéficié de révisions pour descellement aseptique d’une
prothèse totale de hanche en utilisant une technique
cimentée ou non cimentée. Méthode: entre 1999 et 2005,
37 révisions aseptiques ont été réalisées chez 30 femmes et
5 hommes avec un âge moyen de 68 ans. L’origine de cette
révision était fémorale (fracture de la pièce fémorale),
faillite de la cupule, protusion acétabulaire après arthro-
plastie, luxations récidivantes. Résultats : après un suivi

moyen de 46 mois aucun patient n’a nécessité une révision
fémorale itérative. Le score post-opératoire de Merle
d’Aubigné a été de 16,6 points (p<0.05). Il n’y avait pas
de signe de faillite radiologique au niveau de la pièce
fémorale, aucun composant fémoral n’était considéré
comme étant à risques. En conclusion: dans cette série de
patients la technique de cimentage permet de bénéficier
d’un bon niveau fonctionnel. Il s’agit d’une alternative
valable et effective qui doit être utilisée dans certains cas
parfaitement sélectionnés.

Introduction

Total hip arthroplasty (THA) revision surgery is more
demanding, takes a longer operative time and is associated
with higher rates of complications in comparison with
primary THA [25].

Complete removal of the old cement mantle, which, in
some cases, remains intact, is technically difficult. This
surgical step is often associated with a high incidence of
complications, such as bone perforations, femur fractures
and a decrease in the quantity and the quality of the
cancellous bone, which is essential for the correct interdig-
itation of cement [5, 6, 9, 14]. We have previously reported
a 20% incidence of intraoperative periprosthetic fractures
during revision hip surgery, which was mainly associated
with cement removal rather than with the reconstructive
technique [10].

Eftekhar described the “in-cement” technique in 1978
for the revision of the femoral component, which is based
on the preparation of the existing cement mantle prior to
recementing a new femoral component [8]. From a
biomechanical viewpoint, this technique was validated by
studies reported by Greenwald et al. [12]. Although the
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method is about to turn 20 years old, the results of the
cement within cement (CWC) technique have been de-
scribed in the literature by few authors [17, 18, 20, 22].

The aim of our study was to evaluate the clinical and
radiological results in a group of carefully selected patients
who underwent aseptic revision hip arthroplasty, in which
the CWC technique was used.

Patients and methods

We retrospectively reviewed a consecutive series of 38
patients with 40 aseptic revision hip operations that were
done from April 1999 to May 2005 using the CWC
technique. The study was approved by our institutional
review board and the procedures followed were in
accordance with the ethical standards of the responsible
committee on human experimentation and with the Helsinki
Declaration of 1975, as revised in 2000. During the study
period, 428 revision operation using other techniques were
performed by the authors. Three patients of the series in this
study were lost to follow-up. Therefore, 37 revisions in 35
patients—30 women and five men—were evaluated. The
mean age at revision surgery was 68 (range 29 to 68).
Thirteen revisions were left-sided and 24 were right-sided.
The mean pre-operative Merle D’Aubigne and Postel score
[21] was 3.5 points (1 to 4) for pain, 2.3 (1 to 4) for
mobility and 2.1 (1 to 3) for gait. The average time from the
first operation to the revision surgery was 12 years.

Indications for the CWC technique only included cases
presenting an intact femoral cement mantle. The reasons for
revision are listed in Table 1. Patients with septic failures,
damage to the femoral cement mantle or femoral radio-
lucencies, and femoral osteolysis were considered as
contraindications for this technique.

Surgical technique

The operations were performed by three of the authors
(M.B., F.C. and F.P.) in an operating room with laminar flow.
The surgeons wore body-exhaust suits and all operations
were performed using epidural hypotensive anaesthesia. A
posterolateral approach without trochanteric osteotomy was
used in 24 cases and a transtrochanteric approach in 13.
Once the femoral component was removed, the cement
mantle was examined in detail, confirming an intact
cement–bone interface (Fig. 1).

The superficial layer of the fixed and intact cement
mantle was reamed with intermediate-speed blunt burrs of
progressive diameters, creating a rough cavity within the
old cement mantle, which was washed with a pulsatile
spray to ensure a clean and dry surface.

One dose of CMW1 cement (DePuy®, Blackpool,
England) was used in 31 cases and one dose of Simplex
cement (Stryker Howmedica Osteonics®, Rutherford, NJ,
USA) in six cases. A cement gun with a thin nozzle was
used to inject the new cement in a state of low viscosity
(liquid phase) to allow the insertion of the new femoral
stem.

A Charnley stem (DePuy®, Leeds, England) was im-
planted in three cases, an Exeter femoral component (Stryker
Howmedica Osteonics®, Rutherford, NJ, USA) in six cases
and a C Stem femoral component (DePuy®, Warsaw, IN,
USA) in 28 cases (Fig. 2).

The rehabilitation protocol depended on the reason for
revision, and included early mobilisation and walking with
two crutches or a walker and partial weight-bearing on the

Table 1 Indications for the cement within cement (CWC) technique

Indications Number of cases

Femoral stem fracture 2
Cup failure 20
Hemiarthroplasty failure 2
Recurrent dislocation 13

Fig. 1 a Cement mantle quality
prior to re-cementing
a new femoral component.
b Intraoperative view depicting
the implanted femoral
component and the limits
between calcar femoralis bone
(B), the old (OC) and the new
cement mantle (NC)
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involved side for 45 days. After that, and in the absence of
pain, full weight-bearing was commenced.

Patients were evaluated clinically and radiographi-
cally by the authors using the Merle D’Aubigne and Postel
functional score [21] at 15, 45 and 90 days postoperative,
and then yearly thereafter. The last clinical and radio-
graphic follow-up evaluation was performed by one of the
authors.

Femoral radiolucencies and periprosthetic osteolysis,
defined as bone loss in an area >5 mm2, were assessed in
the zones described by Gruen et al. [13]. Radiographic
evidence of femoral loosening was determined according to
Harris and McGann’s criteria [15]. The orientation of the
femoral component was determined by measuring the angle
between a line that goes through the medullary axis of the
femur and the axial axis of the femoral stem. Angles
between 0° and 3° were considered as neutral, smaller than
0° as varus and greater than 3° as valgus. Subsidence was
determined according to Loudon and Charnley [19].

Results

At a mean follow-up of 46 months (range 24 to 144), none
of the patients required further femoral revision surgery.
Following the D’Aubigne and Postel score [21], the post-
operative average was 5.7 points for pain, 5.5 for mobility
and 5.4 for gait (p<0.05).

There was no evidence of femoral radiolucencies,
femoral loosening or periprosthetic osteolysis in any of

the patients, according to the criteria described by Gruen
et al. [13] and Harris and McGann [15], respectively.

None of the femoral stems showed more than 3 mm
subsidence.

In relation to the femoral stem orientation, 59% of the
components were observed in varus, 24% were inserted in
valgus and 17% presented neutral angles.

Two patients developed an acetabular failure and
required further acetabular surgery, for which the femoral
CWC technique was used again. At final follow-up, they
did not develop any other complications.

One patient developed a superficial infection of the
wound. He was treated with surgical debridement with
THA retention and intravenous antibiotic therapy, without
evidence of infection or radiographic signs of loosening at
the last follow-up.

Isolated dislocation occurred in two patients. One of
these cases required an acetabular liner and femoral
head revision, due to cup malposition and a damaged
ceramic femoral head. The second patient was braced
for two months and continued to be stable up to the
last follow-up.

Discussion

In this series of patients, the femoral CWC technique was
used to treat several situations in revision hip surgery, thus,
avoiding the removal of the previous cement mantle with
favourable short- and medium-term results. This method

Fig. 2 a Anteroposterior
radiograph of the right hip
showing a Charnley femoral
stem fracture with an un-
damaged cement mantle and
an acetabular aseptic loosening.
b Anteroposterior radiograph
at 8 years follow-up of
acetabular revision using
impacted cancellous bone
allografts and a CWC
femoral technique
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may be recommended in a variety of situations, such as
broken prosthetic components (Fig. 2a, b), acetabular
failures in which the surgery is easier if the femoral
component is taken out, conversion from a cemented
hemiarthroplasty to a THA and recurrent dislocation (Fig.
3a, b) [17, 18, 20, 22].

Although modern instruments, ultrasonic tools and
techniques have been described to remove a stable poly-
methylmethacrylate mantle [11], complications and costs
could be diminished by using the CWC technique.

It is important to note that the CWC technique was only
used in patients presenting an intact distal femoral mantle
without damage to the cement–bone interface verified in
the pre-operative anteroposterior and lateral radiographs,
and with meticulous intra-operative confirmation. This
technique is contraindicated if patients present femoral
osteolysis or radiolucencies in the cement–bone interface in
the zones described by Gruen et al. [13].

The cement technique is a key factor in this method. In
all the cases, a cement gun was used. It is necessary to use
the cement in a liquid phase in order to help the new stem
to be introduced properly and to obtain a correct filling of
the distal femoral canal, with a suitable pressurisation of the
polymethylmethacrylate.

We consider another important factor related to the
success of this technique—use of polished stems. Although
in three of these cases a matte Charnley stem was used, we
have been using polished designs since 2001, and there is
recent data acquired that is related to cement–bone interface
protection with this surface finish [16]. Furthermore, in the
eventual situation that further revision surgery is required,

the absence of bonding between these stems and the
polymethylmethacrylate could protect the cement mantle
especially if stem removal is required. This was the
situation in two patients that developed an acetabular
failure and required further acetabular surgery.

Some authors have used this method for the treatment of
septic failures. Quinlan et al. [22] have recently published a
series of patients using the femoral CWC technique,
including cases with prosthetic infection, reporting no
clinical or radiographic failures. No cases of infection were
included in our series, due to the fact that we consider
retaining cement in septic cases could be related to
persistent infection [2].

The use of ultrasound for the preparation of the cement
mantle suggested by McCallum and Hozack [20] has been
associated with the advantage of avoiding complications,
such as bone perforations and femoral fractures. Neverthe-
less, the short period of treatment of their series does not
allow us to make a suitable evaluation of the possible
consequences of the ultrasound over the mechanical
properties of the cement. In our series, no femoral
perforations or intraoperative fractures were observed due
to the fact that blunt instruments of progressive diameters
with intermediate speed were used.

A high incidence of varus positioning of the femoral
stem is one of our current concerns. In previous THA
studies [3, 4, 7, 23], the varus orientation of the femoral
stem has been related to poor results due to a thin cement
mantle in the calcar region [24] or to an inadequate cement
support in the distal portion of the implant [1]. We do not
consider this fact to be a problem because we carefully

Fig. 3 a Anteroposterior
radiograph of the right hip
in a patient with recurrent
dislocation and an intact
femoral cement mantle.
b Anteroposterior radiograph
at 25 months follow-up after
liner exchange from 22 to
28 mm and femoral revision
to a higher offset using the
CWC femoral technique
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selected patients presenting an intact cement mantle. The
contact between the end of the stem and the cortical bone
would not be possible.

Limitations of this study include a small number of
patients, short-term follow-up and a lack of a control group
of patients in whom revision surgery was performed with
other methods.

In this series of patients, the CWC technique provided
consistent and high-functional outcomes without revisions.
This valid and effective alternative should be considered in
carefully selected aseptic cases presenting a stable cement–
bone interface. This technique was useful in many
situations, including enhancing exposure when performing
an acetabular revision and the revision of a stable non-
modular stem to improve offset and stability.
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