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Background: Trabecular metal augments (TMAs) have been extensively used in revision total hip
arthroplasty (THA) to address acetabular bone defects. However, limited data exists regarding TMA
utilization during primary THA. This study aims to assess the clinical and radiographic outcomes of TMAs
used during primary THA.
Methods: A single-institution retrospective case series of primary THA patients treated with TMA be-
tween 2010 and 2019 was performed. Patient demographics, complications, and revisions were recorded.
Cup position, center of rotation, leg length, and radiolucent lines were assessed radiographically. The
Kaplan-Meier method was used to compute implant survivorship.
Results: Twenty-six patients (30 hips) were included with average age of 52.6 ± 15.3 years (range: 22-78)
and mean follow-up of 4.1 ± 2.1 years (range: 2.0-8.9). Most TMAs were indicated for developmental
dysplasia of the hip (n ¼ 18; 60.0%). On average, hip center of rotation was lowered 1.5 ± 1.3 cm and
lateralized 1.2 ± 1.5 cm, while leg length and global offset were increased by 2.4 ± 1.2 cm and 0.4 ± 1.0
cm, respectively. At final follow-up, 3 hips (10.0%) required revision: one (3.3%) for aseptic loosening and
2 (6.7%) for instability. No patients had progressive radiolucent lines at final follow-up. Five-year survival
with aseptic loosening and all-cause revision as endpoints was 100% (95% confidence interval: 90.0%-
100.0%) and 92.1% (95% confidence interval: 81.3%-100.0%), respectively. One patient required revision for
aseptic loosening after the 5-year mark.
Conclusions: Trabecular metal augmentation during primary THA demonstrates satisfactory early to mid-
term outcomes. TMA is a viable option for complex primary THA when bone loss is encountered or
secondary support is required.
Level of Evidence: Level IV.
© 2024 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
Introduction

Significant acetabular bone loss presents a challenging clinical
scenario for arthroplasty surgeons. While more commonly
encountered during revision total hip arthroplasty (THA), large
acetabular defects may also be present in primary THA [1-4]. These
defects can be reconstructed with various techniques, depending
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on their size and location. The optimal strategy, particularly in the
primary setting, remains a subject of debate [1]. The increased
difficulty associated with achieving initial component stability and
long-term biological fixation in the presence of a large acetabular
defect during complex primary THA likely contributes to an even
higher incidence of acetabular component revision in this subset of
patients.

Acetabular bone loss encountered in primary THA has been
associated with multiple conditions. Prior studies evaluating pa-
tients with extensive bone loss requiring reconstructive methods
beyond standard porous-coated cups with or without bone grafting
have primarily focused on developmental dysplasia of the hip
(DDH) [5-9]. In DDH, the shallow acetabulum and subluxation of
sociation of Hip and Knee Surgeons. This is an open access article under the CC BY-

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:nate.heckmann@gmail.com
www.sciencedirect.com/science/journal/23523441
http://www.arthroplastytoday.org/
https://doi.org/10.1016/j.artd.2024.101435
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.artd.2024.101435


B.C. Chung et al. / Arthroplasty Today 27 (2024) 1014352
the femoral head contribute to the development of anterolateral
and superolateral acetabular defects [5,6]. Similarly, patients with a
history of prior trauma or infection may also present with sub-
stantial acetabular bone loss [10-14]. Bone loss has also been
documented in other conditions, including rheumatoid arthritis,
rapidly progressive osteoarthritis (OA), osteonecrosis, and
neoplastic periacetabular lesions [15-19]. While severe primary OA
of the hip may present with bone loss, the majority of patients
receive surgical treatment before the defect becomes substantial
[18]. As the extent and location of the defect can vary markedly due
to etiology and disease severity, a range of reconstruction options
are needed to address acetabular bone loss in primary THA.

A well-described method for managing larger, uncontained
defects in the setting of revision THA involves the utilization of
highly porous metal components, with or without trabecular metal
augments (TMAs) [20-22]. TMAs possess a high coefficient of fric-
tion against bone and have a high porosity, which helps to provide
initial stability and promote osseointegration [23-25]. Moreover,
TMAs are relatively straightforward to implant, and augments are
available in a wide variety of shapes and sizes [22].

Previous studies have demonstrated promising results for
acetabular component survival and clinical outcomes in revision
THA using TMAs [21,22,26-28]. To our knowledge, only one study
has evaluated the clinical and radiographic outcomes of TMAs in
the setting of primary THA, reporting no revisions or complications
in a cohort of 19 patients [4]. Therefore, further investigation of this
technique is necessary to improve understanding of the utility of
TMAs during primary THA. The purpose of this study was to assess
the early to mid-term clinical and radiographic outcomes associ-
ated with the use of TMAs for reconstructing acetabular defects
during primary THA.
Material and methods

Study design

After obtaining institutional review board approval (HS-19-
00939), a single-institution retrospective case series of 41 consec-
utive primary THAs with TMAs performed in 37 patients from
November 2010-October 2019 was performed. Patients were
included if theywere >18 years of age, had aminimum follow-up of
2 years, and underwent primary THA with the use of a TMA. Pa-
tients with a history of ipsilateral arthroplasty procedure, insuffi-
cient follow-up, or incomplete medical documentation were
excluded. All primary THAs included in this study utilized the
Figure 1. (a) Preoperative and (b) postoperative low anteroposterior (AP) pelvic radiograph
of tantalum augments from the Trabecular Metal Acetabular Revision System (TMARS, Zim
TMARS (Trabecular Metal Acetabular Revision System, Zimmer
Biomet, Warsaw, IN). (Fig. 1)

Of the 37 patients (41 hips) initially identified, one patient (2.7%)
died of causes unrelated to the THA, and 10 patients (27.0%) had
insufficient follow-up, leaving 26 patients (70.3%, 30 hips) available
for analysis. Manual chart review was performed to obtain clinical,
operative, and radiographic data. Demographic variables included
age, ethnicity, sex, and body mass index. Operative variables
included surgical indication, date of surgery, and the size of the
TMA utilized. Each patient’s postoperative course was closely fol-
lowed to capture all postoperative complications, need for revision
surgery, and indication for revision surgery.
Radiographic evaluation

Standard anteroposterior radiographs of the pelvis, frog-leg
lateral, and cross-table lateral radiographs of the operative hip
were obtained preoperatively and at routine postoperative in-
tervals. Radiographic parameters were collected using both Syn-
apse version 4.4.3 (Fujifilm Medical Systems, Morrisville, North
Carolina) and TraumaCad version 2.5.7 (Brainlab Inc., Westchester,
Illinois). Radiographic evaluation consisted of acetabular inclina-
tion and anteversion, global offset, change in hip center of rotation
(COR), leg-length discrepancies (LLD), degree of DDH dislocation
according to Crowe type, as well as the presence of radiolucent
lines [5].

Using the program TraumaCad, each radiograph was first cali-
brated using a standardized 25.4 mm radiopaque ball prior to the
analysis of radiographic parameters [29]. Acetabular component
inclination and anteversion measurements, as well as preoperative
and postoperative measurements of global offset, hip COR, and LLD,
were obtained using the method described by Domb et al [30].
When assessing the change in hip COR following primary THA,
positive values were attributed to more medial and superior posi-
tions, while negative values were attributed to more lateral and
inferior positions. Lengthening of the operative extremity was
denoted using negative values. (Fig. 2) Radiographic review was
performed by a single fellowship-trained orthopaedic surgeon
(N.D.H.).
Surgical technique

All procedures were performed by the senior surgeon (D.A.O.)
using a posterolateral approach. Circumferential exposure of the
acetabulum was achieved by taking down the short external
s demonstrating interval implantation of primary total hip arthroplasty (THA) with use
mer Biomet) to address acetabular bone defects in a dysplastic hip.



Figure 2. (a) Preoperative low anteroposterior (AP) radiograph demonstrating a 4.3 cm leg-length discrepancy in a 78-year-old female. (b) Postoperative low AP radiograph
demonstrating lengthening of the right lower extremity by 4.6 cm following primary total hip arthroplasty with trabecular metal augmentation. Measurements were determined
using the inter-teardrop line as a pelvic reference and the lesser trochanters as a femoral reference.
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rotators, including the piriformis, and doing a standard arthrotomy
through the underlying hip capsule. The short external rotators and
capsule were tagged for later repair with #1 Ethibond and #1 PDS
sutures (Johnson and Johnson; New Brunswick, NJ). The acetabu-
lum was prepared with serial reaming until a hemispheric fit was
achieved, ensuring that the inferior aspect of the reamer was
positioned against the transverse acetabular ligament in order to
maximize the anteroposterior fit within the dysplastic acetabulum.
This establishes stable fixation and identifies the anterolateral and
superolateral defects requiring augmentation. In all cases, a multi-
hole acetabular shell was impacted into place, checked intra-
operatively for stability, and subsequently anchored into place with
screws. The TMA was reshaped when needed using a high-speed
pneumatic drill to allow the augment to fit the corresponding
acetabular defect (Midas Rex; Medtronic, Minneapolis, MN). (Fig. 3)
Next, the interface between the TMA and the shell was unitized
using Simplex P cement (Stryker, Kalamazoo, MI) with tobramycin
and methylene blue. Prior to skin closure, the short external rota-
tors and capsule were repaired to the posterior edge of the greater
trochanter and posterior femoral neck, respectively, with #1 Vicryl
suture (Johnson and Johnson; New Brunswick, NJ). Postoperatively,
the majority of patients were made weight-bearing as tolerated
(n ¼ 18 hips, 60.0%). The remaining 12 patients (40.0%) were
restricted to toe-touch weight-bearing of the operative extremity
for a duration of 4weeks due to the severity of the acetabular defect
noted intraoperatively. Each of these 12 patients received
Figure 3. (a) Wedge-shaped trabecular metal augments are readily available in a variety o
modified to accommodate locking screws. After placement, the augment is unitized to the
supplementary bone grafting derived from reamings of the femoral
head or acetabulum in addition to the TMA. Additionally, a femoral
head structural autograft was utilized alongside the TMA in one of
the 12 patients (8.3%) to provide additional support due to a sig-
nificant protrusio deformity.

Statistical analysis

Clinical and radiographic data were analyzed with descriptive
statistics, with the data presented as mean values with associated
standard deviations and ranges where appropriate. Univariate an-
alyses were performed to compare differences between preopera-
tive and postoperative radiographic parameters including hip
center, global offset, and leg-length discrepancy using a paired
Student’s t-test with a threshold for statistical significance of P <
.05. Kaplan-Meier survival analysis was used to compute survival
with all-cause revision and revision for aseptic loosening as
endpoints.

Results

Patient demographics and operative variables

Of the 26 patients (30 hips) available for analysis, the majority
were female (n ¼ 15 patients; 57.7%) and White (n ¼ 16 patients;
61.5%), with an average bodymass index of 27.9 ± 4.8 kg/m2 (range:
f sizes, ranging from 50 mm to 70 mm. (b) Intraoperatively, these augments may be
acetabular components using bone cement.



Table 1
Patient demographic characteristics of the study cohort.

Demographic variable Value Range

Age (mean ± SD) 52.6 ± 15.3 years (22-78 years)
BMI (mean ± SD) 27.9 ± 4.8 kg/m2 (19.1-38.1 kg/m2)
Sex (n, %)
Male 11 (42.3%)
Female 15 (57.7%)

Operative Indication (n, %)
Development dysplasia of the hip
(DDH)

18 (60.0%)

Post-traumatic osteoarthritis 7 (23.3%)
Rheumatoid arthritis (RA) 3 (10.0%)
Osteonecrosis 1 (3.3%)
Secondary osteoarthritis (spastic
diplegia)

1 (3.3%)

Crowe classification (n, %)a

Type 1 1 (5.6%)
Type 2 7 (38.9%)
Type 3 6 (33.3%)
Type 4 4 (22.2%)

Clinical follow-up (mean ± SD) 4.1 ± 2.1 years (2.0-8.9 years)

BMI, body mass index.
a Crowe classification applies to dysplastic hips only (n ¼ 18).
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19.1-38.1) and a mean follow-up of 4.1 ± 2.1 years (range: 2.0-8.9)
(Table 1). The average age at the time of surgery was 52.6 ± 15.3
years (range: 22-78). The most common indications for the use of a
TMA in the present cohort of patients undergoing primary THA
were DDH (n ¼ 18 hips; 60.0%), post-traumatic OA (n ¼ 6 hips;
20.0%), and rheumatoid arthritis (n ¼ 3 hips; 10.0%). The severity of
hip dysplasia according to the Crowe classification was predomi-
nantly group II (n ¼ 7 hips; 38.9%) and group III (n ¼ 6 hips; 33.3%),
with 4 hips classified as group IV (22.2%) and one hip as group I
(5.6%). Other operative indications included osteonecrosis, severe
OA, and degenerative joint disease secondary to spastic diplegia,
each in one hip (3.3%). In themajority of cases, a TMA sized at either
50 � 15 mm (n ¼ 8 hips; 26.7%) or 50 � 10 mm (n ¼ 7 hips; 23.3%)
was utilized. The most common TMA shape utilized was the wedge
(n¼ 23 hips; 76.7%) (Fig. 4). Of the remaining 7 hips, 4 (13.3%) were
augmented with a disc-shaped TMA, while 3 (10.0%) were
augmented with a buttress TMA.
Radiographic parameters

On average, the hip CORwas lowered by 1.5 ± 1.3 cm (range: 0.1-
4.3 cm, P < .01) and lateralized by 1.2 ± 1.5 cm [range: (�1.9 cm,
lateralized)-(þ3.9 cm, medialized), P < .01] (Table 2). Consequently,
Figure 4. (a) Preoperative and (b) postoperative low anteroposterior (AP) radiographs of a
interval bilateral primary total hip arthroplasty with use of 54 � 15 mm trabecular metal (
leg length of the operative extremity was increased postoperatively
by an average of 2.4 ± 1.2 cm (range: 0.5-5.7 cm, P < .01), while
global offset was increased by an average of 0.4 ± 1.0 cm [range:
(�2.7 cm, decreased)-(þ1.7 cm, increased), P ¼ .03]. The mean
acetabular inclination was 39.5� ± 9.6� (range: 17�-61�) and
acetabular anteversionwas 16.5� ± 6.3� (range: 3�-27�). No patients
had progressive radiolucent lines at the final follow-up.

Complications and revisions

At the final follow-up, 2 patients (3 hips, 10.0%) underwent
subsequent revision surgeries. One patient sustained a traumatic
ground-level fall approximately 6.5 years after primary THA,
resulting in the displacement of a previously well-fixed acetabular
component. Notably, this patient had a history of prior acetabular
fracture with pelvic discontinuity that had healed before her pri-
mary THA. This patient ultimately underwent successful revision
THA for aseptic acetabular loosening at 81.0 months from index
surgery with no further complications (Fig. 5).

The second patient, with a history of severe bilateral hip DDH
and complex social history, underwent staged complex bilateral
THAs (left prior to right). With regard to the left hip, this patient
developed late multidirectional instability and was treated with
femoral stem revision and conversion to a constrained articulation
at 25.1 months postoperatively with no further complications. On
the right side, this patient experienced recurrent anterior hip dis-
locations, ultimately requiring revision THA with femoral stem
revision, upsizing of the femoral head, and lengthening of the
femoral neck at 1.8 months from index surgery. The patient sub-
sequently underwent a second revision of the right THA due to 2
episodes of posterior hip dislocation at 3.1 months from index
surgery, requiring conversion to a constrained articulation.

Additional complications included wound dehiscence and a
subsegmental pulmonary embolism, each occurring in one patient
(3.3%). Five-year survival with aseptic loosening and all-cause
revision as endpoints was 100.0% (95% confidence interval (CI):
90.0%-100.0%) and 92.1% (95% CI: 81.3%-100.0%), respectively
(Fig. 6). One patient (3.3%) required revision for aseptic loosening
after the 5-year mark. As such, the 7-year survival estimate with
revision for aseptic loosening as an endpoint was 80.0% (95% CI
41.4%-100%).

Discussion

To date, a wide variety of reconstructive strategies have been
implemented to address significant acetabular bone loss during
patient with significant developmental dysplasia of the bilateral hips demonstrating
TM) wedge augments bilaterally.



Table 2
Comparison of preoperative and postoperative variables of the study cohort, including hip center, leg length, global offset, and acetabular component position following
primary THA with acetabular augmentation as measured on preoperative and postoperative radiographs.

Variable Preoperative Postoperative Differencea P-valueb

Horizontal hip center of rotation (cm) 4.3 ± 1.3 3.1 ± 0.8 �1.2 ± 1.5 (lateral) <.01
Vertical hip center of rotation (cm) 7.4 ± 1.6 6.0 ± 1.0 �1.5 ± 1.3 (inferior) <.01
Leg length (cm) 1.8 ± 1.3 �0.6 ± 1.0 �2.4 ± 1.2 (lengthened) <.01
Global offset (cm) 6.2 ± 0.9 6.7 ± 1.2 0.4 ± 1.0 (increase) .03
Acetabular inclination (�) 39.5 ± 9.6
Acetabular anteversion (�) 16.5 ± 6.3

a With respect to the hip center of rotation, positive values denote medial and superior positions, while negative values denote lateral and inferior positions. An increase in
leg length is denoted by a negative value.

b Statistically significant P-values (P < .05) are depicted in bold.
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THA, including impaction grafting, structural allograft reconstruc-
tion, bulk femoral head autografting, and highly porous acetabular
components with supplemental screw fixation [1,31-34]. However,
the long-term durability of many of these techniques is varied,
owing to high rates of bone graft resorption and the increased risk
of aseptic loosening associatedwith the use of cemented acetabular
components [7,35]. Acetabular reconstruction using an unce-
mented, hemispheric, highly porous acetabular component with
supplemental TMA may be a reproducible strategy to address
challenging primaries where bone loss is encountered.

The use of bulk femoral head autografts for the reconstruction of
dysplastic acetabula during THA has been well-described as a
reliable and potentially cost-effective alternative to the use of TMAs
[36]. Taylor et al. performed a retrospective cohort study of 34
patients with hip dysplasia who underwent primary THA with
femoral head autograft using a direct anterior approach, demon-
strating reliable reconstruction of the true hip center, radiographic
evidence of graft incorporation at a mean of 6.5 months post-
operatively, and an increase in horizontal bone stock at a mean of
43.4% [37]. Similarly, Kim et al. conducted a retrospective study of
83 patients with hip dysplasia who underwent cementless THA
with bulk femoral head autograft and reported a 10-year survi-
vorship of 94% using all-cause acetabular component revision as
the endpoint [38]. Nevertheless, the use of bulk femoral head au-
tografts remains controversial due to concerns regarding long-term
graft failure secondary to graft resorption [39,40]. In the present
series, we elected to address the significant acetabular bone loss
encountered in our cohort using TMA in lieu of bulk femoral head
autografts, as TMAs are more reproducible in shape and size, pro-
vide superior fixation through compression into host iliac bone,
and avoid long-term failure secondary to graft resorption.
Furthermore, a significant proportion of these patients had severe
dysplasia, or destruction of the native femoral head, which
rendered them non-viable for use as autografts.
Figure 5. (a) Index preoperative, (b) revision preoperative, and (c) revision postoperative low
reconstruction for acetabular loosening at 81.0 months from index primary total hip arthro
erosuperiorly, and 60 mm placed at hip center) as well as a 58 � 30 mm trabecular metal
TMAs, which are composed of biologically inert tantalum metal
organized within a porous microstructure, have demonstrated
promising early clinical results for reconstructing acetabular bone
defects and providing reliable osseointegration during complex hip
reconstruction procedures [25]. Tantalum-based implants possess
several unique material characteristics that enable optimal biologic
fixation in the setting of total hip arthroplasty, including a relatively
lowmodulus of elasticity, a high coefficient of friction, resistance to
corrosion, and high volumetric porosity [41]. Prior studies utilizing
canine models have demonstrated the excellent potential for bony
and fibrous tissue ingrowth of porous tantalum [42-44]. Further-
more, while the microstructure of porous tantalum closely mimics
that of cancellous bone, the mechanical properties and fatigue
resistance of trabecular metal are superior to those of cancellous
bone [45]. TMAs are available in a variety of shapes and sizes,
allowing them to be utilized for a variety of acetabular defects while
providing sufficient structural support for the acetabular compo-
nent until bony ingrowth occurs.

Previous studies investigating the clinical and radiographic
outcomes of TMAs implanted to address severe acetabular bone
loss have largely focused on the revision THA setting
[20,26,27,46,47]. Although several studies have documented the
use of trabecular metal acetabular and femoral components in
primary THA [48-55], only one prior study to our knowledge has
evaluated the clinical and radiological outcomes of TMA in the
setting of primary THA [4]. Ling et al. assessed 19 hips (47.4% DDH,
10.5% post-traumatic OA, 26.3% history of hip tuberculosis/infec-
tion, 15.8% severe OA) with an average follow-up of 5.1 years and
found satisfactory clinical and radiographic outcomes with signif-
icant improvements in patient-reported outcome measures at final
follow-up [4]. Additionally, the authors reported a high rate of
stable fixation with no significant changes in mean hip center po-
sition or acetabular inclination between immediate postoperative
films and final follow-up [4]. The present study investigates a
anteroposterior (AP) radiographs demonstrating interval complex revision acetabular
plasty with 3 acetabular shells (54 mm placed anterosuperiorly, 48 mm placed post-
(TM) buttress augment.



Figure 6. Kaplan-Meier survival estimate with all-cause revision as endpoint. Two-
year and 5-year survival with all-cause revision as an endpoint were 96.7% (95% CI:
90.2%-100.0%) and 92.1% (95% CI: 81.3%-100.0%), respectively.
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cohort of 30 primary THAs presenting with significant acetabular
bone defects managed with uncemented, porous-coated, multi-
hole acetabular shells with TMA, demonstrating similarly satisfac-
tory clinical and radiographic outcomes at early to mid-term
follow-up with a 5-year survivorship free from all-cause revision
of 92.1%.

At a mean of 4.1 years of follow-up, 3 of 30 hips (10.0%)
required revision surgery: one (3.3%) for aseptic loosening of the
acetabular component following a traumatic ground-level fall,
and 2 (6.6%) for recurrent multidirectional instability in a single
patient with otherwise stable bilateral TMA constructs. In
contrast, Ling et al. reported no revisions or complications in their
series of 19 primary THA patients with TMA at an average follow-
up of 5.1 years [4]. In both series, all acetabular components were
fixed to the pelvis using screw fixation with unitization of the
TMA to the acetabular shell using a small amount of bone cement.
While none of the patients in the present series had evidence of
progressive radiolucent lines at final follow-up and only one pa-
tient developed aseptic loosening of the acetabular component,
further follow-up is needed to determine long-term implant
survivorship.

The present study has several strengths and limitations, which
warrant further discussion. To our knowledge, this is the largest
series to date of patients with severe acetabular bone loss
managed with TMA in the setting of primary THA. Nevertheless,
the results presented herein represent our institution’s experi-
ence utilizing this reconstructive technique and should be inter-
preted within the context of the limited sample size and lack of
long-term follow-up. Specifically, 10 of the 37 patients initially
identified (27.0%) had insufficient follow-up, and one patient
(2.7%) died of causes unrelated to the THA. The decision was
made to include patients with a minimum 2-year follow-up in
order to capture early postoperative complications such as
infection and instability. Furthermore, the retrospective cohort
study design precludes any comparison between the use of
uncemented, porous-coated, multi-hole acetabular shells with
TMA against other methods of reconstructing acetabular defects
during primary THA. However, the purpose of this study was to
assess the clinical results, survivorship, and complication rates
associated with the use of TMAs during primary THA. Addition-
ally, all procedures were performed by a single surgeon, poten-
tially limiting the generalizability of our results. Finally, we were
unable to assess postoperative improvements in functional out-
comes as patient-reported outcome measures were not routinely
collected at the time of index surgery.
Conclusions

The present study demonstrates good survivorship at early to
mid-term follow-up in the largest series to date of primary THA
patients with large acetabular defects managed with uncemented,
hemispheric acetabular components supplemented with TMA fix-
ation.When compared to previously established techniques such as
impaction grafting, structural allografting, and bulk femoral head
autografting, the robust biomechanical properties of tantalum
metal, resistance to absorption, and low rates of aseptic loosening
warrant further investigation into the long-term viability of TMA as
an alternative reconstructive option. Future studies with longer-
term follow-up and patient-reported outcome measures are
needed to confirm whether the use of supplemental TMA fixation
to address significant acetabular bone loss is associated with
improved functional outcomes and long-term implant survivorship
following primary THA.
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