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ABSTRACT

Extended trochanteric osteotomy represents a reliable surgical technique for component extraction of the
femur and the management of bone defects, with low failure rates and satisfactory functional outcomes.
It is a highly effective procedure that was initially established for the management of large bone defects of

the femur (Paprosky III-A and III-B) and for long stem removal. Nowadays, utilization of this technique is
closely related to the implantation of long stems.Nevertheless, research studies with longer follow up are

required to establish its effectiveness.
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Introduction

Total hip arthroplasty (THA) is considered one of
the most successful orthopaedic procedures. Never-
theless, some patients will eventually undergo a re-
vision procedure in the short- or long-term. Several
factors relevant to the patient, the surgeon and/or
the implant may play a significant role in total hip
arthroplasty failure.

The revision of a THA is an extremely demanding
procedure that requires experience and meticulous
pre-operative planning (1). The final clinical out-
come depends upon many different factors. For ex-
ample, patient’s age and his/her ability to mobilize
post-operatively and follow rehabilitation require-
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ments all affect functional outcome. Moreover, pa-
tient demands and expectations should be realistic
and a thorough and honest discussion between the
surgeon and the patient is crucial in the attempt to
achieve the best post-operative outcome and patient
satisfaction.

Furthermore, the quality of the existing bone
stock of the failed arthroplasty is extremely impor-
tant (2,3). Acetabular and femoral bone biology and
quality should be taken into consideration by the
surgeon pre-operatively. The anatomy and geome-
try of the acetabulum and femur, the bone defects,
the diameter and geometry of the canal, the canal
configuration, and the thickness of the cortex can all
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Figure 1a. Integrity and continuity of the muscles (vas-
tus lateralis and medius gluteus) is essential.

Figure 1b. Osteotomy is performed with a fine electric saw

affect the type of the procedure chosen as well as
the outcome (2,3).

Another important issue is the removal of the femo-
ral stem. It can be extremely challenging and it should
be performed in a way which ensures that bone loss
is kept to a minimum. The aavailability and cost of
the revision implants, along with the surgeon’s expe-
rience, have an important influence on the success of
the operation.

A successful surgical procedure presupposes de-
tailed, accurate pre-operative planning. Intra-op-
eratively, exposure should be adequate and bone
preservation should be one of the first priorities
(4,5). Notably, restoration of the axial and rotational
stability of the femur and management of existing
bone defects are of paramount importance for per-
forming a successful operation.

One of the techniques that commonly accompa-
nies a revision procedure after THA is the extended
trochanteric osteotomy (ETO) (4). It is a highly ef-

Figure 1c. Osteotomy is completed with widened oste-

otomes

Figure 1d. Meticulous interface separation is of major
importance

Figure 1e. Following reduction, the osteotomy is stabi-
lized with wires or cables

fective procedure that was initially established for
the management of large bone defects of the femur
(Paprosky III-A and III-B) and for long stem remov-
al. Nowadays, utilization of this technique is closely
related to the implantation of long stems.

Surgical Technique
A technically satisfactory osteotomy requires main-

ACTA ORTHOPAEDICA ET TRAUMATOLOGICA HELLENICA



Karachalios T, et al. Extended Trochanteric Osteotomy and its Role in Revision Total Hip Arthroplasty

Figure 2. Bone remodeling in the proximal part of the
femur with union of the osteotomy (16 years follow-up)

tenance of the continuity of soft tissue (gluteus me-
dius and vastus lateralis) (Figure 1a), separation of
the cortex utilizing a fine electric saw (Figure 1b)
and utilization of large-wide osteotomes to achieve
an appropriate bone window (Figure 1c). Widening
of the osteotomy should be performed progressive-
ly in small, safe steps. A rigorous detachment of the
femoral stem and the separation of the bone-im-
plant interface is of major importance, especially
in cementless prostheses (Figure 1d). Enlargement
of the canal is performed to prepare it for reaming.
Eventually, the osteotomy is stabilized with wires
and cables (Figure 1e) (6).

The main advantages of ETO are better exposure
and visualization of the femur and soft tissue pres-
ervation. It also promotes faster and safer removal
of the femoral stem, either cemented or cementless.
In case of implant breakage, finding and removal of
the fragments is much easier through the osteotomy
site. It should be noted that, when the implant has

a porous surface, removal without osteotomy is re-
markably strenuous and can result in severe bone
defects. Subsequently, the use of the osteotomy con-
tributes to the preservation of the bone stock and
to smoother component extraction. Over and above
this, correction of torsional and other deformities of
the femur can also be achieved.

Our Department’s Experience

Extended trochanteric osteotomy is widely used in
our department in total hip arthroplasty revisions.
Between 2000 and 2008, 124 revisions for failure of
total hip arthroplasties were performed. There were
severe bone defects (Paprosky type IIIA and type
IIIB) in 84 of them, while in almost half of the to-
tal procedures (61, 49,2%) a trochanteric osteotomy
was performed. In all revisions cementless femoral
tapered stems with flutes were implanted.

In a follow-up period of 12-20 years (16 years)
only 7 cases resulted in a further revision (7/124,
5,6%). Two more suffered from a greater trochant-
er fracture and subsequent osteotomy failure. All
remaining osteotomies, besides these two, united
with apparent proximal bone remodeling (Figure
2). All patients were prospectively monitored at
regular follow ups and satisfactory functional out-
comes were observed.

The group of patients with ETO was character-
ized as group A. Two more groups (groups B and C)
were reviewed in comparison with group A. Each of
these two groups consisted of 60 patients. All cases
were matched for age, gender and side within and
across groups. Group B included patients who un-
derwent primary total hip arthroplasty and group
C patients who underwent total hip revision due
to aseptic loosening. All patients were prospective-
ly monitored and evaluated with HHS (Harris Hip
Score), WOMAC (Western Ontario and McMaster
Universities Arthritis Index), OHS (Oxford Hip
Score) and HOOS (Hip Disability and Osteoarthritis
Outcome Score) scales.

Mean values of HHS, WOMAC, OHS and HOOS
scales in groups A and C, that included revision cas-
es, were statistically significantly lower than those
of Group B who were the primary arthroplasty cas-
es (t-test, p=0.4). In a pairwise comparison between
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groups A and C, there was a trend for better out-
comes in HHS, WOMAC, and OHS scales in the
group with ETO, but without achieving significant
statistical difference (t-test, p=0.6) (Figure 3). How-
ever, in parameters of daily activities and quality of
life HOOS scale, these were statistically higher in
the group that underwent ETO in comparison with
the aseptic loosening revision, without ETO, group
(t-test, p=0.6) (Figure 4).

Discussion

Extended trochanteric osteotomy is commonly
performed in cases of femoral stem revision in to-
tal hip arthroplasty. Its main indication and ben-
efit is that it facilitates the removal of the femo-
ral stem, either cemented or cementless, and the
preservation of bone stock. In general, it has been
correlated with the management of large bone de-
fects (mainly Paprosky types Illa and I1Ib) and im-
plantation of long cementless revision stems with
distal fixation.

Long-term observation of our series has shown
that ETO is a safe and reproducible procedure for
component extraction and femur reconstruction in
hip revision cases. Failure rate of osteotomies was
found to be extremely low and in the majority of
cases, bone remodeling was achieved in the prox-
imal part. On top of this, patients who underwent
revision with ETO were found to experience better

Figure 3. Outcome presentation using different scales of
subjective and objective evaluation
a. HHS, b. WOMAC, c. OHS

functional outcomes than those who underwent re-
vision without ETO.

Surgical technique is remarkably challenging
and demanding. One of the most important fac-
tors is the length and extension of the osteotomy.
In particular, how long should the distal extension
be, and how gradual each step should be, in the at-
tempt to eliminate bone loss (7). The length of the
osteotomy is what essentially defines the size and
length of the femoral stem that will be implanted.
Notably, widening of the osteotomy is a continuing
matter of debate.

The indications for ETO are wide and not limited
in revision due to aseptic loosening. It can be also
used in periprosthetic joint infections (PJIs), espe-
cially in cases where removal of the stem cannot be
achieved by any other means. Under these circum-
stances, with periprosthetic infections, ETO is used
as a part of the two-stage procedure. The main issue
is whether it is safe, since more implants are used,
adding an additional burden to infection eradica-
tion(8). Nevertheless, published data demonstrate
satisfactory infection eradication rates, equivalent
to those studies which do not utilize ETO (9).

Another application of the ETO technique is in
periprosthetic fractures of the femur following
THA. In these cases, a fracture induced osteotomy
is usually performed, following the fracture lines.
This approach allows access to the implant, with
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Figure 4. Results presentation based on HOOS scale

preservation of the attached soft tissues (5). Appli-

cation of this method has shown good results, but

with short-term follow up, up to 2 years (10).
Utilization of ETO has also been advocated in
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