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ABSTRACT

Successful femoral reconstruction in revision total hip replacement needs to address variable metadiaphy-
seal bone defects and still represents a controversial issue. We present our clinical experience with the use of
two types of long revision, curved, fully hydroxyapatite (HA)-coated titanium femoral stems with distal in-
terlocking. A group of 20 patients has been followed up clinically and radiographically for a period of 12.1
months (3-30 months). Indications included aseptic and septic loosening as well as adverse local tissue reac-
tions (ALTR) to metal debris. The major complications in our series included postoperative instability and
intraoperative periprosthetic femoral fracture. Revision curved modular fully HA-coated stems with distal
interlocking provide for good primary stem stability and successful secondary osteointegration in revision
total hip arthroplasty (THA) for both aseptic and septic loosening in the setting of femoral bone defects.
Longer follow-up in a larger cohort of patients is needed to confirm the good and very good short-term re-
sults and assess femoral bone remodeling. Scr Sci Med. 2018;50(1):20-24
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INTRODUCTION

Revision hip arthroplasty is a challenging pro-
cedure due to many potential complications. Suc-
cessful femoral reconstruction of different bone de-
fects in the metadiaphyseal zone is a current issue
in the present revision hip arthroplasty. Loosening
of the primary femoral component leads to femoral
canal widening and cortical metaphyseal bone scle-
rosis. This leads to poor contact with the bone ce-
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ment, which explains the poor revision results using
cemented stems (1-5)

Cementless stems are a preferred option in re-
vision hip arthroplasty for many surgeons. The ba-
sic principle when using such implants is achieving
primary mechanical stability in healthy bone, lead-
ing to secondary osteointegration and biological fix-
ation. Other challenges of cementless revision are re-
construction of preoperative and iatrogenic bone de-
fects, restoring hip biomechanics and physiological
bone loading (6,7).

There are several variants of cementless femoral
stems: femoral stems with metadiaphyseal fixation,
cylindrical straight stems with fully porous coverage;
distally fluted, conical stems (monobloc or modular)
and fully HA-coated stems with distal locking. In
terms of reliability, insertion and possibility for com-
bination with trans-trochanteric osteotomy, cement-
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less HA stems have no equivalent (8-11). Curved tita-
nium fully HA-coated stems with distal locking have
substantial primary axial and rotational stability
(20), and rapid osteointegration due to extensive HA
coating. The stem design allows the restoration of hip
biomechanics, remodeling of the metadiaphyseal de-
fects and reduces the need of osteoplasty (12-14)

MATERIALS AND METHODS

For the period October, 2013 - November, 2017
28 patients (29 hips) were operated on. The mean age
of the patients was 67.5 (37-79). The male:female ra-
tio was 12:16 with a mean follow-up of 12.1 months
(3-30). In 2/3 of the patients total hip revision ar-
throplasty was performed. Eighteen cases were with
aseptic loosening and 7 with septic. Two patients
were with periprostetic fracture after trauma and one
with adverse reaction to metal debris.

In the majority of the cases we used Atlan-
tis (Symbios, Yverdon les Bains, Switzerland) - Ti
(6Al4V) - anatomical modular stem, fully HA-coat-
ed with an option for distal locking. This stem per-
mits either endofemoral or transfemoral insertion. In
5 patients the implant of choice was REEF (Depuy,
Johnson&Johnson) with curved modular stem, ful-
ly HA-coated with distal locking and primary trans-
femoral insertion (Fig.1).

Fig. 1. Curved titanium stems with full HA coating -
Atlantis (left) and REEF (right)

We have used a standard extensive posterolat-
eral surgical approach and in only one case - an en-
larged lateral approach. Extraction of the primary
implant in 1/3 of the cases was done via distal cor-

tical osteotomy and in 9 patients - via transfemoral
approach. Distal locking of the revision implant for
additional stability was required in eight of the revi-
sions and in two osteoplasty was performed due ex-
tensive bone loss.

The postoperative Harris Hip Score (HHS) was
81.2 pts. (72-93) and only one patient had distal tight
pain with no data of loosening of the revision im-
plant. X-ray data for bone ingrowth over the stem
was reported in 55 % of the cases and this percent-
age is due to different follow-up periods (Fig.2). All of
the patients had bone restoration of the osteotomized
section of the femur and stable distal fixation (Fig.3).
There is no evidence for stem subsidence and we no-
ticed proximal stress shielding in only 3 cases.

Fig. 2. X-ray images: postoperatively (left) and 8 months
postoperatively (right)

In three patients we had early postoperative
dislocation, which was revised with different
implants and one was treated with close reduction.
We had one iatrogenic periprosthetic fracture and
one pseudoarthrosis of the greater trochanter. We
observed no complications from the distal locking.
In 15% there was heterotopic ossification with no
clinical significance.

DISCUSSION

The use of revision femoral stems has increased
progressively due to the already prevalent primary
hip arthroplasty, higher survival of patients with hip
arthroplasty and its use in younger patients. Revision
arthroplasty is a challenge for a number of reasons,
such as femoral/acetabular bone deficiency, age, etc.
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The revision in the sense of proximal femoral
bone deficiency or periprosthetic fracture remains
an unresolved problem. There are very few mid-
term and long-term results of the use of fully HA-
coated stems in the revision prosthesis compared to
the excellent results in primary arthroplasty. Given
the bone loss and/or bone bioinsufficiency present
in most revisions, proximally covered stems are not
recommended in revision arthroplasty, given the pri-
mary stability of the revision implant (12,15-17)

Distal locking contributes both to the preser-
vation of the limb length and to the axial and rota-
tional stability of the stem, and reduces the need for
osteoplasty in bone deficiency, especially around the
femoral calcar (2, 18-20). Mahomed reported an in-
crease in torsional stability by 320% and in axial by
230% using a distal lock (10) By itself, however, lock-
ing is not a method of stabilizing the stem. It has only
a complementary effect. This is also confirmed by
Storeanos in the passage of the effect of filling the
femoral canal from the stem (20).

Stability is dependent on the distal filling of
the femoral canal, and locking is indicated in cases
of inability to achieve a circumferential press-fit or a
three-point contact (21). Long conical stems with dis-

Fig. 3. Healed osteotomized section of the femur and stable distal fixation

tal fixation are a variant of massive femoral defects
(Paprosky type 2 and 3) - a modularity, which allows
for restoration of the length of the limb, correction in
the offset and cervical version, as well as implanta-
tion with extended trochanter osteotomy (9,13). The
curved anatomical stems with extensive HA coating
provide excellent stability osteointegration and re-
liable long-term outcomes (22). The level of cortical
femorotomy is also important - it is necessary to be at
a distance of one femoral width above the first lock-
ing hole (4).

Recent comparative analyses in straight partial
HA-coated, curved, fully coated and curved partial-
ly coated revision stems show significantly worse re-
sults in the first group compared to the other two.
Regarding the functional score and osteointegra-
tion of the stems, the second group shows superi-
ority over the rest. Curved stems (second and third
group) lead to significantly fewer cases of low thigh
pain (4,23). The coated stems have significantly lower
stress shielding compared to porous stems (18). The
hydroxyapatite coating has an osteoinductive effect
in contact with vital bone (3) and this is also the rea-
son for the low incidence of hip pain after revision
with fully HA-coated stems. The occurrence of such
pain after implanted cementless stems is due to the
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micromotion of the stem and/or increased stress on
the thigh. In addition to osteointegration, an impor-
tant moment is also the dense press-fit of the stem,
which further reduces the risk of thigh pain (8,24).
Currently, we have observed no revision due to asep-
tic loosening and we believe that once induced, the
implant integration is permanent .

The stems have 97.7% 5-year survival and 2%
dislocations in 43 total hip revisions with a distal
locked stem; 0% subsidence, 80% bone adhesion,
HHS of 75 pts. in 15 patients with insufficient fem-
oral isthmus and a curved stent with distal locking.
There is evidence of 5-year survival using fully HA-
coated curved femoral stems with distal locking in
patients with isthmical bone loss (25,26).

CONCLUSION

Revision THA is challenge, especially in cas-
es with massive bone loss. The increasing number
of primary THA will lead to an increase of the revi-
sion cases too. Fully HA-coated stems in combina-
tion with distal locking are an excellent option, giv-
ing primary stability, even in cases with extensive
bone defects. Rapid osteointegration of the implant
and bone remodeling reduce the risk of complica-
tions related to the stability. Our short-term experi-
ence with these implants is promising, especially in
patients with massive bone loss, deformities or those
with septic loosening. Primary axial and rotational
stability combined with distal locking and the osteo-
inductive effect of the HA stem are without analog.
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