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Abstract
Total hip arthroplasty with short stems has been increasingly used in the treatment of hip degenerative diseases. Total hip 

arthroplasty with short stems can preserve bone stock and are a good choice in young patients who will eventually undergo revision 
surgery. It is also a good choice when we use approaches for minimally invasive surgeries. In this study, we evaluated clinically and 
radiologically our cases of total hip arthroplasty with Proxima® short rods (DePuy). Patients were assessed clinically using the Harris 
Hip Score (HHS). We included in the study a total of 82 hips (77 patients) with mean age of 52 years at the time of surgery. These 
patients were followed for at least 5 years. There was a slight femoral deviation in Varo from the stem in two cases, with no asseptic 
loosening. We observed three cases with migration of the femoral component with consequent subsidence in the femoral canal, 
requiring revision. The metaphyseal stem has good results in most cases, but our experience with this implant demonstrates that it 
demands more technically from the surgeon and from the bone conditions of the patient.
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Introduction

Total hip arthroplasty (THA) has proved to be a successful 
surgical procedure in recent decades. With the search for a better 
quality of life, the indication for this intervention has occurred 
in younger and more active patients. Metaphyseal implants have 
reported very good results with long-term survival rates of around 
97% [1-3]. However, some authors have described poor results 
with 90.5% eight-year survival rates [4,5]. With a growing increase 
in the number of prosthetic revisions, cases with poor bone quality 
and large bone losses, the technical difficulties of the surgeon in 
revision surgery can be very great.

The short metaphyseal stem allow bone preservation due their 
design that suits the metaphyseal region, exerting a proximal 

load transfer without distal fixation, reducing stress shielding [6]. 
Thanks to the fact that the metaphyseal bone is preserved, these 
short implants allow the placement to a conventional one at the 
time of revision surgery [7-9]. In this series, we demonstrated the 
evolution of our first 82 consecutive cases with proximal stems, 
in young patients with a future perspective of a revision hip 
arthroplasty.

Materials and Methods

We evaluated and included patients who underwent the 
procedure between June 2011 and June 2014, totaling 77 patients 
(82 Hips) who underwent total hip arthroplasty surgery with the 
Proxima® type femoral stem (DePuy) The Proxima® stem is conical 
with trapezoidal geometry and a lateral flange that accommodates 
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the anatomy of the proximal femur (Figure 1). It is made of a forged 
titanium alloy with a HA-Duofix ™ surface coating (micro porous 
titanium and hydroxyapatite coating except at the distal tip). In all 
cases, the acetabulum used was Pinacle® (DePuy).

Figure 1: Proxima® rod with trapezoidal geometry.

The diagnoses that led to joint reconstruction were osteoarthritis 
of the hip and avascular necrosis in young patients with good 
quality of the femur. The use of this implant was considered as a 
contraindication: weight greater than 130 kg, severe hip dysplasia, 
severe osteoporosis, previous femoral osteotomies or any other 
type of important femoral distortion.

Patients were evaluated clinically using the Harris Hip Score 
(HHS) scale. The radiological evaluation was performed using the 
anteroposterior X-Ray pattern of the pelvis and lateral of the hip. 
The acetabular angle, the alignment of the stem (neutral, varus or 
valgus) was also evaluated. Presence of radiolucency and migration 
of the impante were part of the radiological observation.

Of the 82 hips 39 were male and 43 females, with an average 
age of 52 years at the time of surgery (Figure 2A). Patient follow-up 
was at least 5 years. We divided our study population into primary 
hip arthrosis 44 cases, necrosis of the femoral head 26 cases, post-
traumatic osteoarthritis 8 cases and Acetabular dysplasia 4 cases 
(Figure 2B). All procedures were operated by the same surgeon, 
in lateral decubitus, using a direct lateral approach (Hardinge). 
Thromboembolic prophylaxis with low molecular weight heparin 
was performed in all patients up to one month after the intervention 

and antibiotic prophylaxis with 1.5g of cefuroxime at anesthetic 
induction for 48 hours. In the postoperative period, gait training 
started immediately with partial load during the first six weeks 
and progressive full weight bearing after the sixth week.

Figure 2: A- Gender frequency distribution. B- Elective 
preoperative diagnosis for Total Hip Arthroplasty surgery with 

Stem.

Clinical and radiographic evaluations were made before and 
after the operation, at six and twelve months and at the end of the 
follow-up. Pre- and postoperative radiographs were acquired with 
the same configuration for each patient. The implant migration 
was evaluated according to the criteria of Martell and collaborators 
[10], the stability of the implant was evaluated according to the 
criteria of Engh and collaborators [11,12] based on radiological 
characteristics of the bone-implant interface. The radiological 
criteria for loosening the implant were defined as radiolucency 
greater than 3 mm and horizontal and vertical migration of more 
than 3 mm with an adjacent radiolucent area [13]. The alignment 
of the implant axis was considered normal, if its deviation from the 
axis of the femoral diaphysis was equal to or less than 5°. A 6 to 10 ° 
deviation was defined as “varus” or “valgus” and a deviation above 
10 ° was classified as “severe varus” or “severe valgus”.

Results

Our patients were clinically assessed preoperatively according 
to the Harris Hip Score, obtained a mean value of 49 initially, at 
six months the mean score was 87 points and at the end of the 
follow-up the mean score was 94. There were no intraoperative 
complications. We observed a case of surgical wound infection 
(superficial). There were no other complications such as venous 
thrombosis, nerve damage or dislocation.
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The radiographic evaluation at the end of six months showed 
the presence of radiolucency and sinking of the femoral component 
in 3 cases, as can be seen in figure 3.

Figure 3: A- Presence of radiolucency. B- Subsidence of femoral 
component.

One of the cases had a diagnosis of Osteonecrosis of the femoral 
head, one case was a sequela of epiphysiolysis with the presence 
of cannulated screws that were removed at the same surgical time 
and the last was a case of primary hip osteoarthrosis. In all of them, 
it was necessary to review the arthroplasty using a conventional 
Summit® femoral component (Depuy), as can be seen in figure 4.

Figure 4: Anteroposterior pelvic radiography after surgical 
revision of the left hip.

Our results with revision of total hip arthroplasty with 
metaphyseal stems were extremely encouraging, evolving with 
adequate osteointegration. All of our monitored patients had a 
clinical evolution without further complications.

Discussion

Metaphyseal stems are based on the principle of load 
transmission in the proximal region and some models of 
transmission in the lateral femoral spine. The ideal load 
transmission results in an absence of pain and rapid recovery of 
the patient after surgery.

Recent clinical and radiographic studies have shown an 
excellent result with very good periprosthetic bone remodeling. 
The success of the cementless nails is based on the osseointegration 
of the implants. The prerequisite for integration to occur is 
primary stability, which can be achieved by the initial “press fit” 
after adequate femoral preparation [15]. Some authors have 
demonstrated that the failure of the cementless nails is due to 
migration with penetration of the implant [16-18]. These results, 
together with the experience in revision surgeries (technical 
difficulties caused by bone loss) and the high cost of revision 
implants, have produced a change in the principles of primary 
arthroplasty for a more preventive approach in the last two 
decades. The short rods are designed for use in young, active 
patients. On the other hand, the positioning of the short nails in the 
proximal metaphyseal area allows replacement with conventional 
prostheses without the need for expensive replacement nails, as 
demonstrated in our results.

Attention should be paid to the level of the femoral cut. If the 
cutting plane is too oblique, an important surface for fixing the 
shank is lost, that is, if it is close to the traditional cutting plane. 
Ender and collaborators [21] reported 11 cases of revision in a 
series of 120 CUT® nails, due to the femoral cut being very oblique, 
similar to conventional prostheses, generating a revision.

In addition to care for osteotomy, femoral preparation requires 
more attention with precise orientation of the component following 
the shape of the proximal femur, also because Proxima® is treated 
and a stem with laterality.

Technically, it proved to be important to have the possibility of 
using implants with lateralized off set for anatomical reconstruction.

One of the cases of loosening of the component occurred 
where cannulated screws were removed, suggesting that the bone 
integrity of the metaphyseal region plays an important role in the 
osteointegration of the implant.
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Conclusion

The shortened stem had increased metaphyseal filling and 
equivalent alignment and similar improvement in clinical and 
radiological outcomes compared with conventional length 
implants. They can help bone preservation in young patients and 
bring perspective of easy revisions in the future.
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