
Bone saving hip athroplasty is a reasonable option for

younger active patients, as they are potential candi-

dates for subsequent revision arthroplasty. In this

clinical and radiological study we have evaluated our

first 41 consecutive cases of total hip arthroplasty

including a DePuy Proxima™ short stem. Harris Hip

Scores (HHS) were calculated preoperatively, and 

6, 12 and 24 months postoperatively. Mean age at sur-

gery was 49 years (range : 35 to 60), mean follow-up

was 26 months (range : 13 to 44). Mean Harris Hip

scores increased by 39 and 50 points respectively at 

6 and 24 months follow-up. No radiological loosening

or migration was observed. In carefully selected

young patients when resurfacing is contraindicated,

use of the Proxima short stem appears as a simple

and effective option for THA. However, longer fol-

low–up time is required to analyse the results and to

confirm the durability of the observed clinical out-

comes.
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arthroplasty.

INTRODUCTION

Total hip arthroplasty (THA) has become a suc-
cessful operation for osteoarthritis of the hip in the
past half century. The increased need for better
quality of life has led to the indication being
extended to younger active patients, thus raising the
number of revisions as well. Bone loss due to loos-
ening of the traditional stems has resulted in numer-
ous technical difficulties. Shorter stems preserve
metaphyseal cancellous bone stock by a more prox-

imal fixation, reducing proximal stress shielding,
which gives more chance for a revision surgery
with use of a conventional primary stem  (17). We
report our early experience with the Proxima® stem
in THA, evaluating our first 41 consecutive cases.
Technical aspects of the surgical technique are dis-
cussed.

MATERIALS AND METHODS

Forty one Proxima™ (DePuy , Leeds, UK) short
stems were implanted since September 2006 in our
department. The Proxima stem is made of forged
titanium alloy, with a Duofix™ HA (porous coating
and hydroxyapatite) surface coating. nine sizes of
standard as well as high-offset stems for each side
are available.

Cementless Duraloc™ porous coated cups
(Depuy) with 10° lipped polyethylene liners and
28 mm metal heads were used in all cases.

The indication was hip osteoarthritis or avascular
necrosis in young and active patients who were not
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appropriate candidates for a resurfacing procedure.
The following elements were considered con-

traindications to implantation of a Proxima stem :
stem size 1 or 2 for patients with body weight
over 100  kg, severe hip dysplasia, previous hip
osteotomy or other acquired femoral distortion,
cortical index less than 3, severe osteoporosis.

The first 41 consecutive procedures were evalu-
ated clinically and radiologically. Twenty four male
and eleven female patients were operated on ; one
female and five male patients had bilateral surgery
in two stages. Mean age of the patients was 49 years
(range : 35 to 60 ; SD 8.4) at time of the surgery.
Mean follow-up was 26 months (range : 13 to 44 ;
SD 13.2). Patients’ distribution according to diag-
nosis was : primary osteoarthritis (OA) in 17, avas-
cular femoral head necrosis in 16, OA with mild
dysplasia in 5, post-traumatic OA in 1 and OA sec-
ondary to Perthes disease in 1.

All procedures were performed by the same
surgeon, in the supine position, through an
antero-lateral approach, with minimally invasive
technique. Any intra- or postoperative complica-
tions were recorded.

The clinical status of the patients was docu-
mented with the Harris Hip Score  (HHS)  (11).
Low molecular weight heparine was administered
for 42 days postoperatively for thromboembolism
prophylaxis. Partial weight bearing using crutch-
es was recommended for four weeks post opera-
tively, thereafter full weight bearing with canes
was allowed for two additional weeks.

Pre- and post-operative radiographs were taken
with identical settings for each patient. Implant
migration was assessed according to Martell et al

(18). Implant stability was evaluated according to
Engh et al (5), based on the radiological features
of the bone-implant interface. Criteria for radio-
logical loosening of the implant were defined as a
radiolucent zone greater than 3 mm, or a horizon-
tal and/or vertical migration greater than 2  mm
with an adjacent radiolucent zone  (14). Stem
alignment was rated as normal if its deviation
from the axis of the femoral shaft was 5° or less.
A deviation of 6 to 10° was rated as “varus” or
“valgus” ; a deviation exceeding 10° was rated as
“severe varus” or “severe valgus”.

RESULTS

Mean preoperative HHS value was 38 (range : 11
to 69 ; SD 13). Mean postoperative HHS was 77 at six
months (range : 44 to 94 ; SD  15), 89 at twelve
months (range : 53 to 99 ; SD 13) and 88 at twenty
four months (range : 53 to 99 ; SD 13.1). We had two
complications : an intraoperative fracture was treated
by open reduction and fixation with a plate. One
patient had dislocation as a result of socket malposi-
tion, therefore only the socket’s position was adjusted
in a revision surgery as the stem had been properly
implanted. We did not observe any infection, deep
vein thrombosis or pulmonary embolism.

The alignment of the Proxima™ stem on the imme-
diate post-operative radiograph was found to be in
severe varus position on two occasions (fig 1) ; eight
stems were implanted in varus, and 31 in neutral posi-
tion. During the follow-up period, no signs of either
clinical or radiological loosening were detected.
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Fig. 1. — Undersized Proxima stem in varus position (a)
immediate postoperative radiograph (b) radiograph 24 months
post op. Strengthening of the trabecular structure against the
lateral aspect of the stem (arrows) can be seen (the patient is
clinically symptom-free).

a b

At the latest follow-up examinations, all respon-
dents stated that they would undergo the operative
procedure again. ninety five percent of the patients
were completely satisfied with the outcome of the
surgery ; the patient who had an intraoperative
periprosthetic fracture and the other patient who
had a dislocation were satisfied as well.



DISCUSSION

The success of non-cemented total hip arthro-
plasty relies on osseointegration of the implants. A
prerequisite is primary stability, which can be
achieved by press fitting  (12,20). Clinical studies
investigating the migration behaviour of femoral
components have shown that the failure rate of
uncemented stems correlates with migra-
tion (3,7,16). Sychterz et al found that in vivo bone
loss was most extensive in the proximal medial
region (22).

Following traditional arthroplasty procedures,
bone density measurement has shown a bone loss
of 16 to 30 % (14,21,22). Post mortem investigation
by Engh et al has found 7 to 52% bone loss around
osseointegrated non-cemented femoral compo-
nents  (6). DExA measurements by Kishida et al

showed that two years after resurfacing proce-
dures, a 12% increase in bone density developed
in Gruen zone 7 (15).

These findings, along with experience gained
from revision surgeries (technical difficulties
caused by bone loss due to loosening) and the
high cost of a number of revision implants, have
led to a change in primary arthroplasty principles
toward a more preventive approach. Short-shaft
stems have been designed for use in those young
and active patients for whom resurfacing of the
hip is contraindicated (large avascular necrosis of
the head, osteoporosis, obesity, etc.). The very
proximal position of these stems leaves the chance
for implantation of a non-revision stem during
revision surgery. In our department both resurfac-
ing and short-shaft stem are available for young
and active patients. resurfacing is preferred when
indication criteria are suitable  (1,2) ; for the
remaining patients a Proxima™ stem is now
implanted. This study evaluates the author’s expe-
riences with the Proxima™ stems.

The number of cases and the length of fol-
low-up are not extensive enough to draw a final
conclusion in comparison to traditional arthro-
plasty procedures. However, it is sufficient to
conclude that this procedure greatly differs ;
therefore a number of points may be usefully
discussed.

1. Head-neck resection

Attention should be paid to the level of the head-
neck resection. A crucial bony surface for fixation
of the stem is lost if the cutting plane is more
oblique than optimal, i.e. if it is close to the tradi-
tional cutting plane. On the medial side the resec-
tion should always start at the head-neck junction
and run more distally while proceeding laterally,
thus creating a wider entrance for the stem (see
paragraph 3. below). Ender et al have reported in
conclusion of a five-year follow-up of 120 CUT®

short-stem implantations, that out of the 11 revision
cases, seven femoral necks had ben resected either
too diagonally (traditionally) or too widely (4).

2. Positioning

Inadequate hit force during the “round the corner”
broaching can result in a varus position of the stem.
As no intramedullary guidance is available for the
Proxima stem due to its metaphyseal location, a varus
position is more likely to occur, especially when a
minimally invasive approach is used, as visualization
of the femoral axis is more difficult. It is imperative
to perform intraoperative axis measurements during
sequential broaching. Until proper experience is
acquired the use of fluoroscopy is advisable. Ghera
and Pavan reported a study on 65 Proxima™ stem
implantations, in which 44 stems were found to be in
neutral position, 15 in varus and 6 in valgus (8).

Gilbert et al found that from 34 Mayo® short stems
implanted, 14 were neutrally aligned, 19 were in
varus, and 11 in valgus position (9).

In our study 2 of 41 Proxima™ stems were found
to be in severe varus, 8 in varus and 31 in a neutral
position, which seems to be comparable with the
previous reports. 

3. Stem sizing

The “round the corner” broaching technique
was developed to save bone stock in the lateral
segment of the metaphysis. However, it can hap-
pen that the broach of the planned size would 
not fit into the resected part of the femoral
neck (fig 2).
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4. Cortical index

Proxima™ hip implantation is contraindicated
when cortical index (fig 4) scores are less than 3 ;
in this situation a cemented stem is advisable. If
the cortical index is between 3 and 4, an oversized
Proxima™ stem is suggested ; if cortical index ex -
ceeds 4, a normal sized Proxima™ stem can be used.

Among the 41 Proxima™ stem implantations,
the only intraoperative complication was a spiral
femoral shaft fracture. The stem sank deeper into
the femoral shaft than the identical sized broach,
causing an infraction, which resulted in a complete
spiral shaft fracture during the repositioning
maneuver. The cortical index of the affected hip
was 3.75 ; the mean cortical index of the other cases
was 6.07.

In previous reports on short stems, the HHS val-
ues showed, after a minimum follow-up period of
three-months after operation, an increase of 56
points for the Mayo® stem  (13), 33 for the
CUT® stem (23) ; our results showed an increase of
39 points with the Proxima™ stem. At a minimum
follow-up time of 12 months, an increase in the
HHS of 51 (4) and 34  points (23) with the CUT®

stem, 51 with the Proxima™ (8) and 51 (19) with the
Mayo® stem have been reported ; in this study we
noted a 50 points increase in the HHS with the
Proxima™ stem one year post operatively. The
increase in the HHS presented in this study appears
to be in line with previous reports.
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Fig. 2. — Fitting of the Proxima stem into the proximal
femoral metaphysis (a) Intraoperative picture ; the cortical
bone of the neck is in contact all around with the largest diam-
eter of the stem (arrows) (b) the measured width of the stem (a)
is wider than the entrance (b).

In this situation, the following solutions are possi-
ble depending on the bone stock quality : When can-
cellous bone is weak, the neck in the lateral aspect of
the resection plane should be gently enlarged until
the stem of the desired size can be implanted. An
undersized stem in a weak cancellous bone tends to
tilt into varus, and may sink deeper than expected.
The deep position of the stem then needs to be cor-
rected by a longer neck, which raises the biome-
chanically disadvantageous torque force on the
short stem  (fig 1). When cancellous bone is hard,
implantation of a Proxima™ stem smaller than the
calculated size of the metaphysis is acceptable.
Even if the stem does not reach the lateral cortex,
the strong and compact cancellous bone can hold
the femoral component firmly (fig 3).

a

a b c d

b

Fig. 3. — Antero-posterior and lateral radiographs of a Proxima stem in a hard cancellous bone (a-b) immediately after operation 
(c-d) 24 months post op. The stem is fixed by cancellous bone, without loosening.



Some studies reported a vertical or horizontal
(varus) migration of short stems requiring a subse-
quent revision (4,23,19), others described significant
radiolucent lines or progressive proximal femoral
osteolysis around the short stems without a need for
revision (9,10). In our study, no horizontal or verti-
cal migration was found at follow-up, not even with
the under-sized and varus positioned stem (fig 1).

Thigh pain is a common complaint following
non-cemented hip arthroplasty. Among the
Proxima™ hip cases evaluated in this study, none
of the patients reported any thigh pain ; Ghera and
Pavan reported similar findings with Proxima™
stems (8). Hube et al also did not find any thigh pain
following THA with the Mayo® stem  (13). Other
studies reported severe thigh pain following short
stem implantation (Mayo®, CUT®), requiring revi-
sion (4,9,23). 

In our experience, implanting a Proxima™
femoral stem is not difficult but is different. In care-
fully selected young patients, when resurfacing is

contraindicated, the implantation of a Proxima™
short stem is a simple and effective method for
THA. However, longer follow–up time is required
to assess the evolution of the radiological observa-
tions and to confirm the durability of the observed
clinical outcomes.
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