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Abstract

Background: Primary total hip arthroplasty (THA) is becoming an increasingly popular and efficacious medical procedure.
There have been a number of studies evaluating tantalum acetabular cups compared with the conventional titanium
acetabular cups for use in total hip arthroplasties. We conducted a systematic review and summarize clinical studies
comparing tantalum acetabular cups with the conventional titanium acetabular cups for use in primary total hip arthroplasties.

Methods: A literature search was performed to find all relevant clinical studies until March 2020, which then underwent
a further selection criteria. The inclusion criteria was set as follows: Reporting on human patients undergoing primary
total hip arthroplasty; Direct comparison between tantalum acetabular cups with conventional titanium acetabular cups
for use in primary total hip arthroplasty; Radiological evaluation (cup migration, osteointegration); Clinical (functional
scores, need for subsequent revision, patient-reported outcomes; Post-operative complications; Reporting findings in
the English Language. After a thorough search a total of six studies were included in the review. The primary outcome
measures were clinical outcomes, implant migration, change in bone mineral density and rate of revision and infection.

Results: Tantalum is superior to titanium with regards to fewer radiolucencies, 100% survivorship at 12 years post-
operatively, improved long-term implant osteointegration and survivorship as well as decreasing osteolysis and
mechanical loosening. There has been no significant difference in radioisometric analysis, bone mineral density or
Harris Hip Score. Revision and infection rates were found to be significantly lower in tantalum group at 10 years from
pooled data of national joint registry (England and Wales), while it was found to be higher in the same at 9 years from
pooled data of Swedish and Australian registry although this is not statistically significant.

Conclusion: The use of tantalum should be reserved for cases of high risk of failure or mechanical loosening, where
failure of a contralateral joint occurred. The use of Tantalum carries lower risk of failure and infection. Further studies
with longer follow-up would be useful in drawing further conclusions.

Level of evidence: Il

Keywords: Acetabular cup, Primary total hip arthroplasty, Tantalum, Titanium

Introduction
perform around 174% more total hip arthroplasties,

of the most efficacious medical procedures in
clinical medicine (1, 2). With demand growing
exponentially, it is estimated that the United States will

Total hip arthroplasty (THA) is undoubtedly one
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reaching 572,000 cases by the year 2030 (3). Advances
in acetabular cap design have improved the longevity
of the procedure, mainly through reduced aseptic cup
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loosening rates (4-6). However, younger and more active
patients have often found that their results aren’t nearly
as impressive as those for elderly patients (7, 8). As the
rate of hip replacements continues to grow, alternative
technology can help improve the outcomes in these
patients.

In 1997 tantalum was introduced in the hope of
increased longevity compared to the less porous
alternative of conventional titanium acetabular cups (9).
While conventional porous materials such as titanium
promise acetabular stability through formation of bone
within the irregular surface of the implant, improving
the implant integration into the host bone referred to as
biological fixation through tissue ingrowth and ongrowth;
highly porous tantalum works by augmenting structural
and functional connection by tissue infiltration and
attachment called as osseointegration (10, 11). Tantalum
has a three-dimensional porous surface, with an average
pore size of 550 um and a porosity of 75%-80% (12-
14). The modulus of elasticity is 3Gpa lying between
cortical and subchondral bone (10, 15). Tantalum use in
revision total hip arthroplasties has become a favourable
alternative, associated with promising mid-term results
by several studies, including absence of radiolucency,
reduction of polyethylene wear and decreased acetabular
cup migration (12-14, 16, 17). Moreover, long-term
studies on titanium have demonstrated aseptic loosening
and high revision rates (18, 19). In addition, tantalum has
also been shown to have a higher coefficient of friction
against cancellous bone than its titanium counterpart,
ultimately improving stability and survivorship rates
(20). Porous tantalum monoblock cups have been
proposed to improve survivorship of cementless primary
THA. However, there are few direct comparative trials to
establish such implants.

The introduction of a promising alternative has
prompted several studies to be conducted comparing the
true effectiveness of titanium versus tantalum acetabular
cups. However, to the best of authors’ knowledge, there
has yet to be a published review of literature that
accumulates all relevant publications comparing the
value of tantalum versus titanium acetabular cups in
primary hip replacements. As such, we present a general
review and summary of clinical studies comparing
tantalum acetabular cups with the conventional titanium
acetabular cups for use in total hip arthroplasties.

Materials and Methods

Search strategy

The study was conducted in United Lincolnshire
NHS trust. Clinical trials were graded according to
grade and level of evidence. The authors identified
published studies in the English language designed
to compare survivorship with tantalum acetabular
components versus titanium acetabular components in
patients undergoing a primary total hip replacement.
A comprehensive and systematic search for articles
published in computerized literature databases
(MEDLINE, EMBASE and Pubmed) from inception to
March 2020, containing the keyword terms tantalum
AND titanium AND hip arthroplasty was performed.

REVIEW OF TANTALUM VERSUS TITANIUM FOR PRIMARY TOTAL HIP
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Reference lists from articles that met the inclusion
data was further investigated for other publications of
interest. The search using the aforementioned keywords
in the databases Embase, Ovid MEDLINE ® In-Process &
Other Non-Indexed Citations, Ovid MEDLINE ® Daily and
Ovid MEDLINE ® and Ovid OLDMEDLINE® and Pubmed
yielded 632 unique articles, as of March 1, 2020.

Identification of eligibility

Relevant clinical studies were selected for inclusion in
this summary based on the following pre-determined
eligibility criteria:

- Reporting on human patients undergoing primary
total hip arthroplasty

- Direct comparison between tantalum acetabular cups
with conventional titanium acetabular cups for use in
total hip arthroplasty

- Radiological evaluation (cup migration, osteointegration)

Clinical (functional scores, need for subsequent

revision, patient-reported outcomes

- Post-operative complications

- Reporting findings in the English Language

Study identification and selection

The studies were analyzed for duplication with resulting
number of studies to 466. The authors independently
reviewed the titles and abstract of each result, and those
that were clearly irrelevant and/or failed to pertain to
the pre-determined inclusion criteria (n=426) were
eliminated. The remaining forty articles were further
scrutinized for clearly relevant trials that indisputably
met the inclusion criteria, eliminating a further thirty-
four trials. The full-texts of the remaining six articles
was independently reviewed by two authors who agreed
upon all six remaining articles to be objectively relevant
to this summary in discussion [Figure 1].

The characteristics of the six studies included in this
review are outlined in [Tables 1; 2]. The references
section of the remaining three randomized control trials
(RCTs) were consulted for any further articles that may
pertain to the inclusion criteria, though no additional
studies were identified to be relevant.

Results

Patient demographics

Wegrzyn et al. excluded patients with severe acetabular
deformity related to acetabular fracture, severe
acetabular dysplasia, acetabular segmental defect,

and severe osteoarthritis only including patients with
sufficient periacetabular bone stock for peripheral rim
fixation (21). A total of 111 hips were randomised into
the porous tantalum monoblock cup (TM, n=56) and
porous-coated titanium monoblock cup (control, n=55)
groups. The mean age in years was 60 +/- 12 and 59 +/-
13 for the TM and control groups with a mean follow up
of 143 +/- 7 months and 145 +/- 10 months for the TM
and control groups respectively. The total patients lost to
follow-up were 7 in the TM group and 9 in control group.
5 patients in the control group and 3 patients in the TM
group died before 10-year follow-up. Therefore, a total
of 45 patients in TM group and 41 patients in the control
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Figure 1. Flow diagram showing study selection.

group could be analyzed at a final follow up of 10 years
[Table 1]. Significant difference between both groups
lacked in the following pre-operative parameters: BM],
gender ratio, age at surgery and preoperative Harris hip
score.

Baad-Hansen et al. (22) randomized patients to either
a cementless implant with a titanium fiber-mesh surface
(Trilogy cup; Zimmer, Warsaw, IN) or an implant with a
trabecular tantalum surface (Monoblock cup; Zimmer)
and had a total of 60 patients with a median age 62
(52-76) years, with a random allocation to either group
(n=30); All patients received a 28-mm cobalt-chromium
alloy head. 2 patients in the Monoblock group and 3
patients in the Trilogy group were lost to follow up. A
further 4 patients in the Monoblock and 1 patient in the
Trilogy group were excluded from analysis for too few
tantalum markers [Table 1]. Ayers et al. randomised a
total of 46 patients with a mean age of 58 years, with
half allocated to each tantalum or titanium groups with

a minimum follow up of 5 years [Table 1] (23). Patients
in this study had a comparable preoperative parameters
such as sex distribution, age, BMI, Harris hip score,
WOMAC subscores, SF-36 PCS, SF-36 MCS, and UCLA
activity score.

Meneghini et al started with 100 patients, with half
placed in each, the titanium and porous tantalum groups
although the method of randomisation was not specified
(24). Only 17 patients met the inclusion criteria and
underwent the bone mineral assessment, 10 of which
were female. Exclusion criteria included age less than
50 years, THR on the opposite hip, medications effecting
bone metabolism, and being unable to attend follow up.
Five patients were lost to follow up and the mean follow-
up was 7.7 years [Table 1]. A retrospective study was
conducted by Laaksonen et al from joint replacement
registers i.e, the Swedish Hip Arthroplasty Register
(SHAR) and the Australian Orthopaedic Association
National Joint Replacement Registry (AOANJRR) between
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Table 1. Characteristics of the clinical trials included in the review comparing tantalum acetabular cups with titanium acetabular cups in

primary total hip arthroplasties

Final number

Total number of of patients
Study Study design Measured Factors Treatment groups : n Mean age (yrs) Follow-up Results
patients recruited with Male (n)/
Female (n)
Porous tantalum
TM group: 45 monoblock cups
Porous Tantalum demonstrated
Osseointegration,
monoblock cup 143+7 months 100% survivorship,
Level [ migration, 60+12 in TM
Wegrzyn 86 (Hedrocel, Implex Crop) TM group and and significantly
Randomized radiolucency, 110 patients group 59+13 in
etal M/F=34/52 Non TM group:41 145+10 months less radiolucency
Trial osteolytic lesions Control group
Porous-coated titanium control group as compared to
and gap filling
monoblock cup porouscoated
(Elliptical, Implex Crop) titanium monoblock cups
at 12 years
TM group: 30
Cup migration, (Triology cup, Zimmer) No significant difference
Baad- Level I
Bone mineral 60 Non TM group:30 in radiostereometry,
Hansen Randomized 60 patients 62 years 2 years
cal Trial density and HHS at M/F=34/26 Trabecular tantalum bone mineral density or
eta ria
3 months surface (Monoblock cup, Harris Hip Score.
Zimmer)
TM group: 23 (Triology,
Zimmer)
Level No significant difference
45 Non TM group: 22
Ayers etal Randomised Cup migration 45 patients 58+7years 5years in radiostereometry
M/F=19/26 (Trabecular Metal
Trial analysis
Modular Acetabular
System, Zimmer)
Overall survivorship up
Collaborative 95,309 based on to 8 years was slightly
registry study registry data SHAR registry; higher for uncemented
Revision rates vs Total number of cups 3years inthe
SHAR and SHAR (tantalum =61; cups and risk of revision
uncemented cups, analysed uncemented TM group: 10,113 TM group and
Laaksonen  AOANJRR taken i o registry; M/F= other=60) . was higher for tantalum
and risk of revision n=83,596, SHARn = Non TM group: 85,196 3.8 years in the .
etal between 8,830/7,922 AOANJRR cup group, with no
due to post- 13,156, uncemented
January 2006 AOANJRR (tantalum =70; evidence suggesting a
operative infection ~ AOANJRR n = 70,440. control group
and December M/F= other=71) reduced risk of post-
2014 32,750/45,807 operative infection in
this group
7.7 years (6.1 to
TM group:9 Monoblock 8.8 years) Tantalum provided
Randomized,
Meneghini . Bone mineral . 17 porous tantalum (tantalum=7.4 significantly improved
prospective 17 patients 64 (46-76 years)
atal | density M/F=7/10 acetabular component years and BMD in posterosuperior
trial
Non TM group:8 titanium 7.9 Zones.
years)
4 cementless
acetabular
Retrospective
component (TM and
observational
Non TM) designs
study Revision for all-
included; n= 51,966 18,200 cups and TM group:9100Modular TM-coated acetabular
National joint cause acetabular
i o and were matched their data were and Continuum) Non TM=67.2 years implants had a reduced
Matharu registry (NJR), indications, i . . . . .
for multiple potential finally analysed TM group:9100(Trilogy Non TM=68.8 5 years risk of both aseptic and
etal England and aseptic acetabular
confounding factors M/ and Trilogy IT) surface years septic revision compared
wales between loosening, and
using propensity F=6,909/11,291 coating with non-TM implants.
April 1,2003 infection
Scores after which
and July 30,
the final numbers
2015

included were
18,200.
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Table 2. Summary of the clinical studies included in the review comparing tantalum acetabular cups with titanium acetabular cups in primary total hip

arthroplasties elucidating various measured parameters

Surgical Radioisometric Bone Mineral Radiological . Radiological .
Study . ) ) A Clinical Outcomes Complications
Technique Analysis Density Analysis outcomes
In the TM group, one
Tantalum 8 p
THA was revised
demonstrated i
Standard AP o without cup removal
o, significantly fewer X . K
1) Hardinge’s and cross table o N i for instability with
. Significant radiolucencies, 100 % i
lateral transgluteal lateral hip i R X repeated subluxation
i improvement of the survivorship ata 12 .
J.Wegrzyn approach radiographs . L events associated
i . Harris Hip Score at 2 year period, improved i i
etal. 2) Anteversion of None None postoperatively, . with mild PE wear at
months and at latest long-term implant
15°to 20° 6 weeks and i . 117 months
. follow up but not osteointegration and .
3) Cup abduction at regular o . i . K In titanium one
. X significantly different. survivorship while K
of 40° to 45° intervals until . R THA was revised for
decreasing osteolysis .
latest follow up. . acetabular aseptic
and mechanical i
K loosening at 144
loosening
months
Both cup types
- Six to eight
g showed excellent
1.0mm Tantalum .
i fixation. There was no
markers inserted X L o
1) Single surgeon intraoperativel - Patients Similar statistically significant One hip revised in
1 u 1 1V 8 =Slmil. 1 V1 1
s 8 p ¥ scanned shorty . i difference between the i P i
2) Posterlateral -RSA . improvement in . the titanium group
Baad-Hansen after operation L. cup types with .
approach measurements None Harris Hip Score . (Trilogy) for small
etal. i X and 1 and 2 i o regard to translation. i
Anteversion 15° done during the with no significant . femoral implant
) ) years post . However, less rotation . )
and Abduction 45° first week after . difference causing subsidence
operatively. along the transverse
surgery and at i K
axis was seen in the
3,12,and 24 i
tantalum cups than in
months. L
the titanium cups
- Improvement in
Harris Hip Score,
Tantalum - Fourteen UCLA activity score, .
. There was no None of the patients
markers on the Tantalum pain and SF-36 PCS o i .
K significant difference underwent revision
femoral implant 1.0mm beads scores. X . X i i
. . . in proximal migration in any of the group.
+ Tantalum beads in a dispersed - No change in SF-36 ;
L i between the tantalum However 2 patients
Ayers et al. in innominate arrangement. None None MCS score. . K .
o and titanium in the titanium
bone, greater & - Measurements - Significant X
. . acetabular cups group had proximal
lesser trochanters at 6 months and improvement in . K X
. through the five-year migration more than
and dispersed yearly thereafter WOMAC score.
L follow-up 2 mm.
arrangements. for 5 years. - No significant
difference between
the cohorts.
Revision [SHAR (%)
(TM/Non-TM)]:
Infection: 43/36
Fracture:8/16
Compared tan- i X
i Dislocation:36/22
talum cups with .
. Loosening:1/11
various other un-
i Others:12/16
Laaksonen cemented cups via .
none none none none none Revision [AON]JRR
etal. SHAR and AONJRR %)
0
registr
resistry (TM/Non-TM)]:
Surgical procedure .
X Infection: 16/25
was not described
Fracture:19/22
Dislocation:39/25
Loosening:15/20
Others:11/07
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Table 2. Continued

Bone mineral
density was
quantified in
the five 3-mm
cross-sectional
slices in the 2
regions
(anterosuperior
and

Meneghini posterosuperior)

Not described None

atal of interest
adjacent
to the acetabular
component
and these were
categorized into
various zones.
Contralateral hip
BMD was taken
as control

67.2% used pos-

terior approach
Matharu PP

etal in TM group and

66.6% used pos-
terior approach in

none none

non TM group

none

none

The
absolute and relative
decrease in BMD from
preoperative level was
less in zones 9 to 15

mm adjacent

None None described

to the porous tantalum
compared to the
titanium component
significantly and pre-
dominated posterosu-
periorly

Revision in whole
cohort Dislocation/
subluxation = n 100;

47.4% Infection

n=32;15.2%,
Malalignment n= 29;
13.7%,
Aseptic loosening n
=23;10.9%
All these
complications were

none none

significantly less in
the tantalum group as
compared to the non-
tantalum group.

January 2006 and December 2014 and Matharu et al who
extracted data from the National joint registry (NJR),
England and wales between April 1, 2003 and July 30,
2015 [Table 1] (25, 26).

Surgical technique

Hardinge’s lateral transgluteal approach was used in all
the patients by Wegrzyn et al. (21) et al. Reaming for
acetabular component was performed to the size of the
final implant followed by cup positioning in accordance
with the neighbouring structures at an abduction of 40°
to 45° and anteversion of 15° to 20° [Table 2]. Factors
such as autologous bone graft, cement, screws or other
osteogenic factors were not used for acetabular fixation.
A 28-mm f cobalt-chromium alloy (CoCr) or zirconia
ceramic femoral head was used in all cases. Baad-
Hansen et al. used a posterolateral approach implanting
cups at 45° of abduction and 15° of anteversion [Table
2] (22). The Trilogy cup was inserted with a 1-2 mm
under-reaming technique and the Monoblock cup

chosen for implantation had the same size as the last-
used reamer. Ayers et al. added tantalum beads into the
periarticular bone and each trochanter in addition to the
tantalum markers on the femoral implant (24). There
were additional beads implanted on the periphery of the
polyethylene liners [Table 2].

Radioisometeric analysis

Both Baad-Hansen et al. and Ayers et al. used 1.0
mm tantalum markers placed intraoperatively in the
paeriacetabular bone (22, 23). While Baad-Hansen et al.
inserted six to eight markers to form areference rigid body
(22). Ayers et al. inserted 7 beads in the periacetabular
bone, 5 beads in the greater trochanter and 2 beads in the
lesser trochanter in a dispersed arrangement to confer
precise radiostereometric analysis (RSA) measurements;
eighteen tantalum beads were also implanted along the
periphery of each polyethylene liner [Table 2] (23). Baad-
Hansen et al. performed radiostereometric examinations
within the first week after surgery and at 3, 12, and
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24 months after surgery (22). Both groups showed a
small magnitude of translation in all 3 directions at 2
years, without any statistical significance. Significant
differences were observed for rotation, between groups
along the transverse axis [ mean -0.01 (95% CI: -0.11
to 0.12)] for Monoblock and [-0.60 (-0.72 to -0.48)] for
Trilogy (P=0.04). Ayers et al. (23) used the method of
intraoperative marker implantation validated in a prior
study in regards to adverse events of tantalum markers
and calculated the median proximal translation for both
the titanium acetabular cups and the tantalum acetabular
cups at six months and yearly thereafter through the
five-year follow-up (26, 27). They found insignificant
difference between the two cups (P>0.19); however,
the median translation for the tantalum mesh cups was
greater at all-time points except at the three-year follow-
up. Ayers et al. reported 2 outliers in the titanium cup
group where there was over 2 mm of proximal migration
at the 5 year follow-up; both patients did not have any
clinical symptoms or limitations nor did they have any
evidence of osteolysis or loosening on plain radiographs
(23). There were no outliers in the tantalum cup group.

Bone Mineral Density (BMD)

Baad-Hansen etal. were the only group to have measured
the BMD using a Dual-energy X-ray absorptiometry
DEXA with a Norland XR 36 Scanner (22). Patients were
scanned shortly after the operation, and 1 and 2 years
postoperatively [Table 2]. The scanner was calibrated
to the manufacturer’s guidelines and Illuminatus DXA
version 4.2 software (Norland Corporation) was used to
define the regions of interest (ROIs). ROI was created by
forming 4 separate rectangles along the region of interest

Figure 2. Four regions of interest for DEXA measurements, “the
Wilkinson regions”.
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on the pelvis and acetabulum according to Wilkinson et
al. (28). The medial and lateral borders were created
by two line projection, one along medial border of the
obturator foramen, and the other along the lateral
border of the femoral prosthesis at the shoulder. Region
1(ROI 1) was defined by a rectangle with horizontal line
30 pixels superior to a horizontal line touching the top
surface of the cup which defined its lower limit. Region
2 (ROI 2) extended from the top surface of the cup there
to a line bisecting the centre of the cup. Region 3 (ROI
3) extends from the bisector to the lower border of the
cup and region 4 (ROI 4) from there to a horizontal line
30 pixels inferior to the cup. This was done for all the
scans and the BMD was calculated for all 4 ROIs [Figure
2]. The superior and the inferior line extent was taken
to be 30 pixels as the following area has been shown to
correspond to change in BMI around the prosthesis (28).

A decrease in BMD in all 4 ROIs was observed for both
implant types. Periprosthetic bone loss observed was
seen to be highest in the first year with continued but
diminished loss of BMD thereafter. Acetabular bone had
the highest BMD loss in ROI 1 and 2 at the 2-year follow-
up regardless of cup type. The estimated group difference
showed narrow confidence intervals (95% CI: -0.11 to
0.12) for tantalum Monoblock and -0.60 (95% CI: -0.72
to -0.48) for Trilogy (titanium) supporting the conclusion
that there was similar bone loss with both cup types. Low
BMI had a greater tendency to lose periprosthetic bone
as evident by significant positive correlation between
body mass index (BMI) and change in BMD loss in ROI 3
(r=0.6,P=0.03).

Radiological analysis

Radiological analysis using a standard anteroposterior
(AP) and cross-table lateral hip radiographs were
utilized preoperatively, six weeks postoperatively and
then at regular intervals thereafter until latest follow-
up by Wegrzyn et al. [Table 2] (21). They were evaluated
by a single independent surgeon, not involved in patient
care. The difference in hip abduction angle at 2 months,
and at the latest follow-up were insignificant indicating
lack of implant migration. Baseline radiograph
analysis showed 11% (5/45) and 19% (8/41) initial
postoperative gaps in the tantalum and titanium
groups with a P value of 0.206 thus lacking significance.
Additionally, evidence of gap filling was seen for both
groups at latest follow-up. 4% (2/45) porous tantalum
monoblock cups and 33% (13/40) porous-coated
titanium monoblock cups presented with radiolucent
lines (P<0.001) and no major polyethylene wear was
seen in any group at latest follow-up.

Clinical outcomes

Wegrzyn et al. reported significant improvement of the
Harris Hip Score at two months and at latest follow-up
in both tantalum and the titanium groups (21). However,
there was no significant difference detected between
the two groups at two months and at latest follow-up
(P=0.454 and 0.104, respectively). Baad-Hansen et al.
also looked at the Harris hip score and found a similar
increase in both groups at the 3-month follow-up, from
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50 (28-70) to 92 (76-100) in the Monoblock (tantalum)
group and from 48 (34-64) to 95 (77-100) in the Trilogy
(titanium) group [Table 2] (22).

Ayers et al. also reported improvement in Harris Hip
Score, patient activity measured by the UCLA activity
score, patient pain and physical function (SF-36 PCS)
scores at one year following surgery which remained
elevated through the five-year follow-up in both the
titanium and tantalum cohort (23). However SF-36 MCS
score which measures patient’s emotional health, did not
change significantly throughout the five-year follow-up
(P>0.05) in either of the group. A significant improvement
in WOMAC scores was observed in both groups (P<0.05)
and remained low through the five-year follow-up. No
significant differences in these scores were observed
between the titanium and the tantalum group [Table 2].

Revision

Wegrzyn et al. reported two revisions in his series, one
from each of the cohort. In the tantalum group one patient
underwent liner exchange for repeated instability/
subluxation at 117 months and in the titanium group
one patient underwent acetabular cup revision at 144
months for aseptic loosening (21).

Baad-hansen atal. reported one patient in their series to
undergo revision in the titanium group on the account of
use ofsmaller femoralimplantsthatresultedin subsidence
(23). Matharu at al. reported significantly lower cause of
revision for all causes in the tantalum group as compared
to the non-tantalum (non-TM) group [Table 2] (26). The
5-year cumulative acetabular component survival rate
following primary THA was 99.0% (95% CI 98.7-99.2) in
the Tantalum group compared with 98.2% (95% CI 97.8-
98.5) in the non-TM group (SHR 0.57, 95% CI 0.43-0.76,
P<.001). The revision rate of infection in this series was
found to be significantly lower than the non-TM group
with a 99.5% (95% CI 99.3-99.7) implant survival rate
at 5 years in the TM group compared with 99.1% (95%
CI 98.8- 99.3) in the non-TM group (SHR 0.51, 95% CI
0.34-0.76, P=<0.001). One the other hand Laaksonen et
al. (25) found the tantalum group to have 1.5 times the
revision rate (CI 1.4-1.7, P=< 0.001) compared to the
uncemented non tantalum group in 93,709 hips analyzed
across the Swedish Hip Arthroplasty Register (SHAR) and
the Australian Orthopaedic Association National Joint
Replacement Registry (AOANJRR). The rate of revision
due infection in this series was found to be higher in the
TM group although this was not statistically significant
(HR=1.2,C11.0--1.6, P = 0.09)

Discussion

The objective of this review was to broadly illustrate the
clinical and radiological differences of overall stability
with the use of titanium and tantalum acetabular cups,
based on the highest quality evidence available. This was
performed on the theoretical advantage that tantalum
provided over titanium; specifically designed to reduce
polyethylene wear, acetabular osteolysis and overall cup
survivorship (17). The results demonstrated that while
tantalum shows promising long-term results, there is
little advantage in using tantalum over titanium in short-
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to mid-term follow-ups (21, 23-25). Additional evidence
through means published RCTs would be required to
illustrate with certainty the advantageous effects of long
term usage of tantalum acetabular cups in primary THA.
As it stands, there appears to be clinical equivalence
between the use of tantalum and titanium acetabular cups.

This is the first published study to review current
literature and summarise the differences in tantalum
versus titanium acetabular cups for use in primary
hip arthroplasty. However, there are several published
systematic reviews illustrating the difference between the
porous materials when used in revision hip arthroplasty;
Banerjee et al. reported that there were excellent results in
highly porous materials such as tantalumin terms of aseptic
loosening and major or minor periacetabular bone loss in
revision hip arthroplasty, but also note that additional data
is required to justify the potential advantages associated
with tantalum acetabular cups (12).

Wegrzyn et al. showed some limitations in their study.
The main limitation of this study was the use of plain
radiographs to assess osteolysis (21). There was a loss
to follow up in 12.5% in the Tantalum Monoblock group
and 16.4% in the control group at 10 years. There was
also technical variation between 2 surgeons could
have led to variability in outcome; the use of different
components and types of fixations on the femoral side
were not evaluated. Wegrzyn et al. did manage to confirm
excellent long-term clinic-radiological results that could
be expected with a porous tantalum monoblock cup (21).

Baad-Hansen et al. also found promising results both
clinically and with regard to fixation of trabecular metal
components to the acetabular host bone, but the study
is limited to a 2-year follow up (22). They acknowledged
thatlonger observation periods are necessary to evaluate
the long-term migration pattern and clinical outcome for
this specific implant.

Ayers et al. (23)at the time of publication had only
one radiostereometric analysis study (23) to compare
migration in patients randomized to receive either
titanium cups or trabecular metal cups and found no
significant difference. They concluded that in their young
population who had undergone total hip replacement, it
was rather the use of type of liner rather than the type
of acetabular cup that may have bearing on the future
revision surgery as they found significant difference in
femoral head penetration due to the type of liner used
(Ultra-high molecular weight VS high molecular weight
polyethylene liners), however no significant difference in
migration of the of the type of acetabular cups.

With regards to the failure rates, studies have favored
the use of tantalum cups in both primary and revision
THAs primarily due its attractive properties such as high
porosity, high frictional coefficient and similar modulus of
elasticity with the bone. Both Matharu et al. and Toraski
et al. observed reduced failure rate for all causes in
tantalum acetabular cups as compared to non-tantalum
cups in primary THA and revision THA respectively,
however cautioned that regular follow up should be
done in patients receiving tantalum cup to detect aseptic
loosening as it generally occurs in long term (26, 29).

Infection rate has also been reported to be significantly
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low in THA with tantalum cups by Matharu et al. and
Toraski etal. due to its property of higher osteointegration
with subsequent decrease in the dead space and its three
dimensional structure creating a hostile environment for
organism colonization (26, 29). However, Laakonsen et
al. found a higher rate of revision both for infective and
non-infective causes in the tantalum group; however this
study is limited by the observation that they used these
cups in complex primary THAs which can itself act as risk
factor (25).

Our evaluation has been able to demonstrate tantalum
may be superior to titanium in some regards; there are
significantly fewer radiolucencies, 100% survivorship at
12 years post-operatively, improved long-term implant
osteointegration and survivorship as well as decreasing
osteolysis and mechanical loosening (21). However,
there has been no significant difference in radioisometric
analysis, Bone Mineral Density or Harris Hip Score (22-
26). Therefore the use of tantalum should be reserved for
cases of high risk of failure or mechanical loosening.

Limitation

Given the limited number of resources currently
available and published to the public, there was a very
small number of RCTs that correlated with the pre-
determined inclusion criteria and may pose a risk to
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selection bias. In addition, one of the included papers
written by Baad-Hansen et al. et al, was a RCT with a
relatively short follow-up of only two years (26). This
short follow-up may also risk introducing bias, and as
such longer follow-ups are always preferred in terms
of the quality of the RCT. The conclusions drawn were
only pooled from the three level 1 RCTs, found during
the initial search strategy, which resulted in review only
217 hips from this study. As such, not only are more RCTs
needed to form a conclusive response, but also ones that
are designed to have a longer follow-up period.
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