
Learning Point of the Article:
The TPP is not an alternative to THA. It may be indicated in some cases for young patients where, several revision surgeries are expected, a 
loosened TPP can be revised later with a stemmed implant into an unaltered diaphysis and only slightly changed metaphyseal bone.

Long-term Results of the Thrust Plate Prosthesis, 21-year Follow-up: A 
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Conclusion: TPP proved to be successful clinically and radiologically, especially in the young patient. It loads directly to the cortex of the 
proximal femoral metaphysis as in a native hip joint. It is a bone preserving prosthesis which allows for good bone stock in the case of revision 
surgery that was a victim of commercial considerations.

Introduction: The thrust plate prosthesis (TPP) is a type of cementless hip replacement. Aimed to preserve femoral diaphyseal bone, it was 
favored by some orthopedic surgeons in younger patients as they could potentially undergo multiple revision arthroplasties during their lifetime. 
Of particular note, the preserved diaphyseal bone allows for the implantation of a subsequent primary total hip arthroplasty (THA).
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Case Report: We reported on a 64-year-old male patient who underwent thrust plate prosthesis (TPP) implantation 21 years ago (1999) for the 
treatment of primary osteoarthritis (OA) of the right hip joint. At 21-year follow-up, he had not developed any post-operative complications, and 
he reported a SF12 score of 32 and Oxford hip score of 47/48.

Abstract

Case Report

We report the case of a 64-year-old male patient who underwent 
TPP implantation 21 years ago (1999) for treatment primary 
osteoarthritis (OA) of the right hip joint. At 21-year follow-up, 
the patient had not developed any complications and reported a 
SF12 score of 32 and an Oxford hip score of 47/48. TPP has 
shown to be an excellent therapeutic option and alternative to 
standard stem total hip replacement (THR) for young patients 
with symptomatic hip OA as it restores the biomechanical and 
physiological load of the native hip. His current plain radiograph 
(Fig. 1) and CT scan (Fig. 2) are provided.

Introduction

Case Report

The thrust plate prosthesis (TPP) was a hip implant that 
allowed for the preservation of the bone of the femoral neck and 
as such was used in younger patients [1, 2]. The TPP was fitted 
to the metaphyseal part of the proximal femur after removal of a 
small amount of bone stock and results in near physiological 
load transfer and strain distribution and allows for satisfactory 
biomechanical hip reconstruction [3, 4, 5]. While patients with 
short-stem hip implants can return to a good level of activity 
postoperatively, and in some cases return to pre-operative levels 
of participation, femoral short stems can result in a higher 
incidence of malalignment and subsidence [6, 7]. Although the 
TPP is not available anymore for commercial reasons, its legacy 
as a successful prosthesis lives on, supported by literature 
reporting favorable outcomes at long-term follow-up [5, 8, 9, 
10, 11]. TPP was proved to be clinically and radiologically 

successful. However, because of the complexity of the 
prosthesis, with several parameters having to be addressed 
during surgery, the technique for insertion has a steep learning 
curve [12].
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Discussion
Total hip arthroplasty in young patients is a challenge facing 
orthopedic surgeons as the average revision rate in primary 
THR in 15 years is 7.82% (range 7.64–8.01), increasing to 
13.85% (range 13.08–14.66) in patients younger than 55 years 
old [13]. The TPP showed the lowest possible modification of 
bone surface distortion after insertion when compared to other 
hip implants [14]. Revision of a TPP is comparable to a primary 
hip replacement which added to its popularity among surgeons, 
especially for young patients [1]. The distribution of stress over 
the proximal femur is 60% lower with the use of standard stem 
compared to the normal biomechanical loads of the femur 
achieved by TPP [15]. In addition, in comparison to the 
biometric stem, the TPP is a bone preserving prosthesis [16]. 
Both TPP and specific short femoral stems are similar to the 
native hip joint, and they were considered to be a possible 
alternative for active patients that require return to normal 
levels of activity [6]. The TPP maintains good bone stock post-
implantation and also helps avoid postoperative bone 
remodeling of the proximal part of the femur [17]. Despite 
having a revision rate of 8.3% after 5 years [18] and 11.6% after 
13 years [8], the preserved diaphyseal bone of TPP has the 
benefit of preserving enough bone stock for subsequent 
primary THR [18]. The TPP spreads the weight experienced 
by the hip over the femoral neck, mainly to the calcar [1, 6, 7]. 
Mechanical studies have shown this to be a similar load 
transmission as to that seen in the native hip, and histological 
and radiological assessment has shown that bone adjustment to 
this local load transmission occurs according to Wolff ’s law [15, 
19, 20]. There are several articles reporting satisfactory short-
term results of TPPs at follow-up periods between 2 and 4 years 
[18, 21]. However, Menge et al. [22] examined 116 TPPs after 3 
years follow-up and reported a revision rate of 2.6%. Another 
author examined 47 TPPs in 42 patients with inflammatory 
arthritis and reported an unambiguous increase in Hip Harris 
Score (HHS) from a pre-operative score of 42.4 ± 6.5 to 86.8 ± 
10.1, with 26.1 ± 10.7 months follow-up period [23]. TPP 
patients reported an average HHS of 91.2 points after 5 years 

follow-up, which is considered favorable and comparable to 
cementless or cemented THA [7]. TPP has also demonstrated a 
dislocation rate of 3.3% which is comparable to the standard 
THA (0.3–2.55%) [24]. This may be due to the TPP position 
on a shaved neck of femur, which may lead to mechanical 
impingement. In addition, the position of the TPP on the 
femoral neck does not permit any alteration of either the 
femoral shaft-neck angle or the anteversion angle [23]. Certain 
studies do not support the mechanical impingement hypothesis 
due to the non-constrained rotational movement of the hip with 
a TPP. Bone resorption at the inner side of the thrust plate was 
previously explained as an adjustment of the bone to the 
biomechanical changes [22]. It was not a sign of loosening, 
however, it could be justified by stress shielding [23]. This 
would disprove the biomechanical theories of Jacobs and 
Huggler and highlight the argued biomechanical principles of 
the TPP [3, 15]. Revision rates and aseptic loosening were both 
higher in TPPs than with primary THA. An evaluation of the 
Norwegian prosthesis register showed that young age is a risk 
factor for aseptic loosening [25]. This higher rate of loosening is 
related to higher levels of activity in young patients with 
subsequent greater mechanical load on the prosthesis [21, 26]. 
Cementless THA has shown superior survival rates compared 
to TPP in younger patients [27, 28]. Fink et al. could not find 
any significant survival rate difference between the two age 
groups (older or younger than 50 years old), which goes against 
the hypothesis that young age is a risk factor for early prosthesis 
failures [23]. Some authors reviewing the necrosis of the 
femoral head suggested that the etiological factors of femoral 
head necrosis could lead to an early loosening of the hip 
arthroplasty by diminishing the biomechanical and/or 
biological quality of hip bone [10, 18]. These theories could 
help explain the high level of aseptic loosening associated with 
the TPPs if the loosening rates in patients with femoral head 
necrosis and rheumatoid arthritis were higher than in those 
with diagnosed dysplastic hips and hip osteoarthritis. Despite 
this, the total revision rate of the four cohorts did not show any 
significant difference. Moreover, the mechanical failure rate of 
TPP in rheumatoid arthritis and avascular necrosis patients was 
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Figure 1: Anteroposterior pelvis radiograph shows the 
triphenylphosphine in situ.

Figure 2: Computed tomography scan of the right hip.



6.8% and 0%, respectively, which was not significantly higher 
than those patients with hip osteoarthritis (3.8%) and with hip 
dysplasia (6.7%) [23]. Therefore, it could be assumed that the 
reason for the higher loosening rates could found in the 
structure and the principles of fixation of the TPP itself. Lateral 
thigh pain is another issue with the TPP after implantation and 
has been reported in up to 15% of patients in some studies [29]. 
Despite the many advantages to TPP implantation, the paucity 
of long-term survivorship data raises concern. Our case report 
provides one of the longest reported follow-ups of a TPP 
patient, and it would be premature to draw a meaningful 
conclusion based solely on this report.

Conclusion
TPP was proved to be clinically and radiologically successfully, 
especially in the young patient. This may be due in part to it 

loading directly onto the cortex of the proximal femoral 
metaphysis as in a native hip joint, and due to its preservation of 
proximal femoral bone stock, allowing for primary THA in the 
future. The TPP became a victim to commercial and marketing 
consideration and despite its favorable mid-term outcomes, its 
implantation requires meticulous technique and experienced 
hands.
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Clinical Message

The TPP is not an alternative to THA. It may be indicated in 
some cases for young patients where, several revision 
surgeries are expected, a loosened TPP can be revised later 
with a stemmed implant into an unaltered diaphysis and only 
slightly changed metaphyseal bone.
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