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Revision Total Hip Arthroplasty
With Proximal Bone Loss

Stephen B. Murphy, MD,* and Jose Rodriguez, MD†

Abstract: The presence of a deficient or mechanically compromised proximal femur
represents a particular challenge to revision total hip arthroplasty. This article details
the results of reconstructing these challenging cases using a modular, tapered, and
distally fixed femoral stem component that allows independent control of length,
offset, and anteversion of the femur. Mid-term results suggest that distal fixation in
the presence of a deficient or mechanically compromised femur is a reliable solution
to these difficult problems. Key words: total hip arthroplasty, revision, bone loss,
osteolysis, modular femoral stem, distal fixation.
© 2004 Elsevier Inc. All rights reserved.
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evision total hip arthroplasty (THA) is especially
hallenging when the proximal femur is absent,
eficient [1–4], or mechanically incompetent [5,6].
he surgeon may not be able to rely on the proxi-
al femur in cases of massive proximal lysis [7],

ebridement for infection, or when an extended
rochanteric osteotomy or transfemoral exposure is
elected to accomplish safe implant removal.

Alternatives for revision of the deficient proximal
emur include extensively coated cylindrical im-
lants; long, fluted implants; prosthetic-allograft
omposites; proximal femoral replacement prosthe-
es; impaction grafting; and revision implants spe-
ifically designed for distal fixation in the absence of
competent proximal femur [4,8–14].
Extensively coated cylindrical implants have the

isadvantage that leg length, tissue tension, and
mplant-bone stability must all be controlled simul-
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aneously. This means that the height of the pros-
hesis could be too high or too low at the point that
t becomes tight in the femur. As a result, in many
ases, either implant fit or leg length must be com-
romised [15–18]. Furthermore, because these im-
lants are typically not modular, the common prob-
em of instability following these reconstructions
equires removal of the entire prosthesis.

Long-stemmed, fluted components require prox-
mal bone for their support. The lack of proximal
one in these cases of revision of the proximally
eficient femur leave these implants unstable by
efinition, precluding long-stemmed, fluted com-
onents from addressing these problems without
he augmentation by bulk allograft [19].

Proximal femoral allograft composites can be an
ffective way of dealing with proximal femoral
one loss [20]. However, disadvantages include the
ime-consuming nature of the procedure, the fact
hat most allografts have a much smaller inner
iameter than the patient’s remaining diaphysis,
nd that failures typically occur at the stem-host
unction. These problems often result in a recon-
truction that does not improve bone stock over
econstructions without proximal femoral allograft.
roximal femoral replacement prostheses are simi-
ar, with emphasis ultimately placed on the type of

xation chosen between the implant and remaining
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one [21]. Both methods have the disadvantage
hat any remaining proximal bone is ignored and
revented from healing by large, bulky proximal
one allograft or implants.
The use of impaction grafting is limited only to

hose femurs with cavitary lesions and is not widely
pplicable clinically [22]. Furthermore, the method
s also time-consuming, is frequently complicated
y intraoperative femur fracture or postoperative
ubsidence [23], and presents a challenge in balanc-
ng leg length with the height of the impacted bone

ass.
A proximally modular, distally fluted component

hat achieves fixation in the diaphysis represents an
xcellent clinical alternative that allows solid fixa-
ion, wide adjustment of leg length, offset and neck
nteverison, and potential healing of the remaining
roximal bone. The current study reviews the clin-
cal experience of a modular component that em-
loys distal fixation with a tapered, fluted stem.

Materials and Methods

Fifty-four hips in 54 patients underwent femoral

ig. 1. The Link MP stem showing options for stem
engths, proximal bodies, and spacers to further adjust leg
ength.
evision from 1997 to 2003 at 2 centers. There were o
7 males and 27 females, with an average age of 70
ears (range, 35–92 years) All patients were treated
sing a proximally modular, distally tapered and
uted implant that achieves diaphyseal fixation
Link MP stem, Waldemar-Link, Hamburg, Ger-
any). The method allows for independent control

f leg length, offset, and anteversion of the compo-
ent after the real diaphyseal component has been

nserted (Fig. 1). Thirty-five hips in 35 patients
ere evaluated at a minimum of 2 years following

urgery. The mean age at surgery was 67 years
standard deviation [SD], 13.7 years).

ig. 2. Method of performing the transfemoral exposure.
lateral bone flap is developed, including the greater

rochanter, and extends down to the region of the stem
ip. The quadriceps attachment to the bone flap is metic-
lously preserved. The quadriceps fibers are gently spread
nteromedially with a schnidt to preserve the branches of
he femoral nerve. (A) Osteotomes are placed through
he quadriceps intervals to perforate the anteromedial
ortex. The posterior and distal edges of the bone flap are
eveloped with a saw. (B) The flap then is gently levered

pen to (C) reveal the device to be removed (C).
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A transfemoral exposure (lateral femoral bone
ap with attached quadriceps and abductors) was
sed in 30 of the 35 patients (Fig. 2A–C). Fixation
as achieved by reaming the diaphysis into a ta-
ered shape; impacting the distal portion of the
tem into the bone; performing reduction with pro-
isional proximal segments, adjusting leg length,
nteversion, and offset as necessary; and then as-
embling and reducing the definitive implant (Fig.
). The flap was closed with limited cerlage wiring
ith the aim of maximally preserving blood supply

o the proximal femur. The remaining 11 proce-
ures were performed using the posterior exposure.
atients were followed clinically and radiographi-
ally for evidence of osseointegration and postop-
rative complications.

Results

The mean follow-up was 42.6 months (SD, 14.8
onths). Of the 35 procedures evaluated at a min-

mum of 2 years, 34 developed radiographic evi-
ence of osseointegration [24]. None of these im-
lants demonstrated measurable subsidence. One
mplant failed to osseointegrate in a patient, with
nly the distal one third of the femur remaining,
nd that distal femur had cavitary and segmental

ig. 3. Anteroposterior radiographs of the hip of a 44-
ear-old man showing a (A) loose femoral component
ith an ununited greater trochanter and lateral cortex

nd (B) 2 years following reconstruction.
efects. That hip was subsequently successfully re- c
onstructed in 2 stages by cancellous and onlay
rafting, followed by another implant of the same
ype after incorporation of the grafted bone,
hereby avoiding a total femoral replacement. Three
f 54 hips operated on overall (5.5%) sustained a
ostoperative supracondylar fracture, all treated
uccessfully with open reduction internal fixation
nd/or allograft with retention of the components.
ix patients were re-operated for instability/dislo-
ation with exchange of the proximal body to one
f a different length, offset, or version with reten-
ion of the stem within the femur. Two of these had
he addition of a constrained acetabular liner. None
f these patients had subsequent instability or dis-
ocation. There were no implant fractures. One
atient died 3 weeks after surgery from end-stage
iver failure, and 1 patient died more than 2 years
fter surgery from recurrent leukemia.

Discussion

Revision THA presents significant challenges for
he surgeon when the proximal femur is deficient
r mechanically unreliable. The current study dem-
nstrates that tapered fixation of a prosthetic fem-
ral component to the diaphysis is very reliable.
hese reconstructions transfer stress to the remain-
ng distal femur, providing long-term support.
owever, some osteoporotic distal femurs cannot

ustain the applied stresses, as evidenced by the 3
ostoperative supracondylar fractures seen in this
tudy and also reported by Zalzal [25]. Supplemen-
al prophylactic supracondylar reinforcement with
nlay allografts and supracondylar blade plates may
e considered in these more severe cases. The find-
ng of hip instability as the most common compli-
ation following revision reinforces previous stud-
es, particularly where the trochanter is absent or
hronically ununited [26]. Larger bearings, narrower
eck designs, and constrained components cer-
ainly have a role in addressing this difficult issue.

The absence of bony support proximally necessi-
ates that the implant endure adverse loading con-
itions that greatly stress the implant. Greenwald
nd Postak (personal communication, May 2003)
ested this design and demonstrated that a 4,400-N
ndurance limit (10 million cycles without failure)
an be achieved even using the smallest stem with
he highest offset. (Fig. 4A and 4B).

The finding of no implant failures in this series is
onsistent with both the mechanical testing and
ith the previous 10-year experience with this im-
lant [11]. This finding is especially important be-

ause complete lack of proximal support is a hall-
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ark of these challenging procedures and suggests
hat allograft support of the proximal part of the
mplant is unnecessary. This simplifies the surgery
nd facilitates retention and healing of any remain-
ng host bone in the proximal femur. Based on this
xperience, fluted, tapered diaphyseal fixation with
proximally modular design remains an effective

reatment option for the mechanically compro-
ised proximal femur.
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