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TaperSet™ Cementless Hip Arthroplasty System

Introduction

Cementless total hip arthroplasty (THA) is an effective treatment method for severe hip arthritis. One of the most important factors in driving a
successful cementless THA is achieving osteointegration between implant and bone. Although multiple factors may impact osteointegration,
implant design and geometry, surface treatment methods, and location of modularity have been reported to be critical to achieving clinical and
radiographic outcomes in cementless THA [1-5]. Cementless femoral stems are designed with appropriate femoral vertical height, medial offset,
neck-shaft angle, and version to achieve the hip center of rotation close to the native hip center. Furthermore, depending on the shape and geometry
of the cementless stem, the contact area and site between the implant and femoral cortical bone might differ, resulting in differences in primary

stability and biologic fixation. All cementless stem designs aim to achieve optimum restoration of hip biomechanics and biological fixation.

The collarless, proximally coated single wedge stem design has been reported to achieve optimum clinicoradiological outcomes in the short- and
long-term for cementless THA [1-5]. The shoulder of the proximal stem is inclined to make a slope to encourage bone preservation and lower the
risk of fracture while stems are inserted. The neck is designed to minimize collision between liners and acetabular cups by making it slightly
thinner. Similarly, to reduce stem elasticity, long grooves on both the anterior and posterior sides of distal parts of stems, parallel to the vertical

axis, have been incorporated in the stem design.
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TaperSet™ design features

The TaperSet Total Hip System was designed to provide surgeons a proven hip system with offset versatility based upon the experience and

success of the Mueller flat tapered stems of the past 30 years. The TaperSet Total Hip System incorporates the following design features:

e Dual taper wedge geometry provides stability in both the mediolateral and anteroposterior planes.

e 135° neck angle allows for restoration of joint mechanics.

e Neck geometry allowing for a maximum range of motion.

e 12 Standard and 12 High-Offset options to restore biomechanics without lengthening the leg.

e Proximal circumferential porous plasma spray coating provides for biological fixation at the implant-bone interface.

e Ti-6Al-4V alloy has proven biocompatibility without excessive stiffness.

e Instrumentation designed for accuracy and simplicity.

e 12/14 Neck Taper — Compatible with Consensus® Femoral Heads.

e The Reduced Distal Profile (RDP) TaperSet Stem, offers an improved distal sizing option in narrow "Type A" femurs and optimal fit in

proximal-distal mis-match sizing.
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The TaperSet cementless femoral implant (Fig 1.1) is an uncemented titanium alloy hip stem. The TaperSet stem with its Reduced Distal Profile

stem (RDP) design helps address the proximal-distal femoral canal geometry mismatch and improve the proximal fit of the implant in the

metaphysis.

Fig 1.1 TaperSet Stem
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Early radiological results of the TaperSet Hip arthroplasty system

A prospective, multicentric study performed at a tertiary hospital in a dedicated hip arthroplasty unit between March 2022 and March 2023
presented the early radiological results of the TaperSet hip arthroplasty system [6]. The inclusion criterion was all patients with hip arthritis who
underwent the TaperSet THA surgery during the study period. The exclusion criteria were all patients with incomplete clinical and radiological
records and patients who were not available for routine follow-up. All patients underwent the TaperSet uncemented THA surgery under spinal or

general anaesthesia using the posterolateral approach in the lateral decubitus position.
Outcome variables

Perioperative data was collected from all patients, including age, gender, BMI, co-morbidities, ASA grade, tourniquet time, and length of hospital
stay. Pre- and postoperative clinical outcome was measured using the Harris Hip score in all patients. Pre- and postoperative pelvis and both hips

and hip lateral radiographs were assessed for acetabular inclination, femoral vertical, horizontal, and global offset, and hip center of rotation.
Results

Data from a total of 114 THASs (in 106 patients) was analyzed for this study. There were 80 males and 26 females with a mean age of 50+£10.5
(range, 29-79 years). The primary diagnosis was inflammatory arthritis in 81 hips, AVN in 24 hips, and non-union of fracture neck femur in 1 hip.
The mean preoperative acetabular inclination of 39° changed to 41.5° postoperatively (Fig 1.2), the mean preoperative femoral vertical offset of
40mm changed to 46mm postoperatively (Fig. 1.3), the mean preoperative femoral horizontal offset of 35.5mm changed to 34mm postoperatively
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(Fig 1.4), and the mean preoperative global femoral offset of 117mm changed to 113mm postoperatively (Fig 1.5). The mean preoperative vertical

COR of 17.2 changed to 18.7 postoperatively and the mean preoperative horizontal COR of 25.1 changed to 24.5 postoperatively (Fig 1.6).

Fig 1.2 Acetabular Inclination
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Fig 1.3 Femoral Vertical Offset
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Fig.1.4 Femoral Horizontal offset
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Fig.1.5 Global Femoral offset
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Fig.1.6 Vertical and Horizontal Centre of Rotation
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Conclusion

Inc.

The TaperSet cementless stem design helps restore global femoral offset and COR within 5mm of preoperative values. The TaperSet THA design

with meticulous surgical technique helps restore optimum hip anatomical measures as measured on postoperative x-rays.

Comparison with other cementless stem designs

The early results of the TaperSet cementless stem were similar to recently published studies on other uncemented THA stem designs.

Study Year/ n Cementless stem design Mean Mean Mean Mean Mean
Country FVO FHO FGO VCOR HCOR
difference | difference | difference | difference | difference
Bjarnason & 2015 73 Corail hydroxyapatite coated straight and 2.2mm NR NR NR NR
Reikeras [7] Norway rectangular press fit stem (DePuy, France)
Belzunce et al [8] 2020 30 Quadra-H System femoral stem (Medacta 0.2mm 2.3mm NR 6.6mm NR
UK International SA, Switzerland).
Luger et al [9] Austria 106 Fitmore® curved short stem NR 7.3mm NR NR NR
2021 (ZimmerBiomet, USA)
Maurer-Ertl et al. 2022 99 ANA.NOVA Alpha Schaft Proxy® NR 1.6mm NR NR NR
[10] Austria cementless short stem with metaphyseal
fixation (ImplanTec GmbH, Austria)
Maurer-Ertl et al. 2022 62 Optimys® cementless short stem (Mathys, NR 4.1mm NR NR NR
[10] Austria Switzerland)
Maurer-Ertl et al. 2022 90 Corail® Hip System (DePuy International NR 4.9mm NR NR NR
[10] Austria Ltd., UK)
Tjgnneland et al. 2024 127 | Primoris hip implant (ZimmerBiomet, USA) NR -0.8mm NR 3.5mm -2.6mm
[11] Denmark
Akcaalan et al. 2024 95 Optymis short femoral stem (Mathys, NR 19.4 % NR NR NR
[12] Turkey Switzerland)
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Akcaalan et al. 2024 90 Accolade Il conventional stem ((Stryker, NR 6.7% NR NR NR
[12] Turkey USA)
Shah et al. [6] 2024 114 TaperSet Total Hip System 9.3mm -1.5mm -4mm 1.5mm -0.6mm
India

n - number of hips; FVO - femoral vertical offset; FHO - femoral horizontal offset; FGO - femoral global offset; VCOR — vertical centre of
rotation; HCOR - horizontal centre of rotation; NA — not reported
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