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Abstract

Background The trend of the literature suggests that tantalum (Ta) may possess antibacterial properties. However,
no consensus has been reached on Ta's preventive role in periprosthetic joint infection (PJI) in patients undergoing
revision total knee arthroplasty (rTKA).

Question What is the PJl incidence rate after rTKA using Ta-augmented implants for both septic and all-cause revi-
sion reasons? Is there a difference in the PJI rate following rTKA performed using Ta-augmented implants compared
to non-Ta implants?

Methods Using 5 major databases, the authors searched for studies reporting the rate of Plls following rTKA using Ta-
augmented implants until January 2022. The PJI rates for the Ta group were pooled, compared to the control group,
and presented as odds ratios (OR) and 95% confidence intervals (Cl) using forest plots.

Results Thirty eligible studies involving 881 knees were included. The overall PJI rate following rTKA using Ta-aug-
mented implants was 8.1% (Cl=6.6%-9.9%). Specifically, in cases of septic revision, the infection rate was 15.7% (95%
Cl=11.7%-20.7%). The comparative analysis indicated a similar PJI rate between the Ta- augmented and non-Ta group
across 3 studies, which was found to be similar (OR=0.52, 95% Cl=0.13-2.0, P=0.35).

Conclusion PJI poses a significant risk following both aseptic and septic revision rTKA, even when Ta-augmented
implants were administrated. The rate of PJI after rTKA was similar for Ta- augmented implants and non-Ta implants.
Further rigorous studies with a high level of evidence are essential to definitively determine the potential impact of Ta
derivatives on infection rates following rTKA, particularly in septic revision.

Level of evidence |V.
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Introduction

Periprosthetic joint infection (PJI) is a catastrophic com-
plication following total joint arthroplasty (TJA) and
continues to be a challenge for orthopedic surgeons. PJIs
occur in approximately 2% of primary total knee arthro-
plasty (TKA) procedures [1-4]. There is a higher inci-
dence of PJI in revision TKAs (rTKAs), as high as 8%
within two years [5]. PJI recurrence is also high in septic
cases following two-stage rTJA (7-33%), complicating
the situation [6—10].

Trabecular Metal (TM) implants, which consist of a
porous carbon structure covered by a porous Tantalum
(Ta) covering, are becoming increasingly popular in com-
plex reconstructive procedures in cases of massive bone
loss, such as rTKA [11, 12]. Ta possesses high porosity,
which facilitates osteointegration, and its elastic prop-
erties are similar to trabecular bone, minimizing stress
shielding and reducing micromotion due to superior
frictional characteristics [13]. Many studies claim that
using highly porous Ta is associated with a lower inci-
dence of PJIs in patients undergoing rTJA compared
with other materials [14—18]. Based on laboratory stud-
ies, pure Ta is less likely to be affected by Staphylococ-
cus aureus adhesion than materials frequently used for
orthopedic implants, such as titanium alloys [16]. TM
has a porous surface resembling dense cancellous bone,
which allows vascularized soft tissue to proliferate on
the surfaces while maintaining a high level of attachment
strength [19, 20]. TM-conditioned media also increased
leukocytes’phagocytosis and chemotactic response [17].
However, Ta’s innate antimicrobial properties and clinical
efficacy remain unclear [20, 21].

"International Consensus Meeting (ICM) 2018"asked
members about the efficacy of highly porous Ta in pre-
venting SSIs and PJIs in patients undergoing revision
arthroplasty, especially in treating PJI (PJI recurrence)
[11, 22]. There has been no consensus on this challenging
question, which remains controversial [23]. In this con-
text, we aim to address the following questions through
the current systematic review and meta-analysis: 1. What
is the incidence of PJI following rTKA using Ta- aug-
mented implants? 2. Is there a difference in the rate of
PJI after rTKA performed with Ta- augmented implants
compared with the lack thereof? 3. Considering only
rTKA for septic reasons, are Ta-augmented implants
associated with a reduced risk of postoperative PJI?

Methods
Population (P), Intervention (l), Comparison (C),
and Outcome (O)
P: Patients undergoing rTKA
I: Using porous Ta- augmented component(s)
C: Using Non-Ta implants
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O: Periprosthetic joint infection (PJI)

Screening and search strategy

Our study was performed under PRISMA guidelines- Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses [24]. The current review has been registered
through"The International Prospective Register of Systematic
Reviews"(PROSPERO, registration ID: CRD42021268518,
available  at  https://www.crd.york.ac.uk/PROSPERO).
The"Tehran University of Medical Sciences'institutional
review board has approved the study (Approval ID: IR TUMS.
MEDICINE.REC.1400.1333).

We searched Medline, Embase, Scopus, Web of Science,
and Cochrane Library using a variety of keywords as well
as database-specific heading vocabulary until January 2022,
including"Tantalum"or"Trabecular ~ metal’AND"Infection
"or"PJI'’AND"Total knee arthroplasty"or"TKA'or"revision
arthroplasty". The search query has been modified per each
database’s search policy. In addition, a hand search of rel-
evant bibliographies was conducted.

Covidence’s online systematic review software was
used to import all records (https://www.covidence.
org). In 2 steps of title/abstract screening and full-text
screening, 2 independent reviewers (PR and R.M) inde-
pendently assessed all imported articles for eligibility
according to the distinct inclusion/exclusion criteria. A
third reviewer (SMJ].M) was consulted to resolve conflicts
in this and other sections.

Criteria for inclusion and exclusion

The original studies reporting the incidence of PJI follow-
ing r'TKA using Ta- augmented materials were included
in the current study. Our exclusion criteria included 1)
studies that excluded PJIs, 2) non-human studies, 3) non-
English literature, 4) reviews, congress abstracts, com-
mentaries, and book chapters, and 5) less than 3-month
follow-ups for PJI incidence.

Assessment of study quality

The quality of the included studies was assessed using
the Newcastle Ottawa Scale (NOS) [25]. Selection, com-
parability, and outcome assessment were the 3 qualifying
domains. The total points ranged from 0 to 9, with higher
scores indicating higher quality. Studies with a score of 7
or more are considered high-quality, while those with a
score of 4 or less are considered low-quality.

Extraction and collection of data

Two reviewers (PM. and M.ME) extracted data from
eligible retrieved articles and organized them into a pre-
designed table. The following variables were extracted:
primary author’s name, year of publication, coun-
try, study design, follow-up period, study groups and
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population, sex, age, indications for revision, re-revision
rate, PJI rate, PJI recurrence rate in septic revision cases,
and details regarding Ta- augmented materials.

Statistical analysis and data synthesis

Eligible retrieved data were meta-analyzed using Com-
prehensive Meta-Analysis Software (version 3). The
pooled prevalence of PJI following rTKA with Ta was
determined. The odds ratio (OR) was used to compare
the outcome of the Ta- augmented materials with the
control groups. In addition, the incidence of PJI following
rTKA to treat PJI was also determined (septic revisions).
The funnel plot and Egger test were also used to evaluate
publication bias. We applied the I? test to identify hetero-
geneity among eligible studies. We assumed that I? val-
ues of 25%, 50%, and 75% would result in low, moderate,
and high heterogeneity, respectively [26]. Random-effect
models were used when the I? exceeded 50%.

We performed a leave-one-out meta-analysis (sensitiv-
ity analysis) to identify the sources of heterogeneity. We
excluded studies containing less than 10 persons as the
denominator of prevalence from our analysis. Whenever
we are faced with the same authors from the same popu-
lation presenting more complete results, the former study
is also excluded from the analysis. A significant P-value
was determined to be <0.05.

Results

Search results and demographic features

Figure 1 illustrates the process of identifying articles for
inclusion. Our comprehensive search strategy and man-
ual search investigation identified 3633 publications, of
which 30 met our eligibility criteria [15, 27-55]. A sum-
mary of the key characteristics of the eligible studies is
presented in Table 1. A total of 30 rTKA studies included
881 knees and consisted of 4 case series, 2 prospective,
and 24 retrospective cohort studies. The mean follow-up
period ranged from 17 to 126.5 months.

Quality assessment

Based on quality assessment using NOS, 9 studies (30%)
were rated as high quality, 16 (53.3%) as medium qual-
ity, and 5 (16.7%) as low quality (Table 2). The mean (SD)
NOS score is measured at 5.7 + 1.8, and the quality of the
studies is considered medium to high overall.

PJI rate after all-cause rTKA

Qualitative synthesis

According to 30 studies investigating the infection rate
following rTKA using Ta implants, the PJI rate ranges
from 0 to 13%. Three eligible case—control articles com-
pared the rate of PJI between the Ta and the control
group [27, 35, 38], among which 2 reported recurrences
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of PJI in septic revision cases. In the Ta- augmented
implants and control groups, PJI rates ranged from
0-6.1% and 1.1-10.2%, respectively [27].

A prospective study by Bedard et al. evaluated the limb
alignment and stem positioning of 115 patients who
underwent revision TKA using uncemented stems (21
Ta cones and 94 without cones). There were no revisions
required, but one patient from the non-Ta cone group
required arthrodesis after recurrent PJI (PJI: 0 vs. 1.1%,
P> 0.05). A 9-year follow-up study conducted by Sandi-
ford et al. revealed no significant difference between TM
Cones (n= 14) and Femoral Head Allografts (n= 30) in
the management of substantial structural defects of the
femur and tibia during rTKA (PJI: O vs. 3%, P> 0.05). The
Ta group did not experience any PJIs. A study by Bohl
et al. compared porous Ta metaphyseal cones with tra-
ditional hybrid stem fixation (n= 49) to address bone
defects following rTKA with 3.5 years of follow-up. PJI
rates were not significantly different between groups (3
vs. 5% PJI patients, P> 0.05). However, considering the
study’s small population size and low statistical power, it
is prudent to interpret the results cautiously.

Quantitative synthesis

Table 3 summarizes the results of the quantitative syn-
theses. Meta-analysis showed a pooled rate of 8.1% (95%
CI =6.6%— 9.9%) after all-cause rTKA with Ta implant
(Fig. 2). The studies had low heterogeneity (I>= 0.0, Q/df
=0.6). Egger’s test and funnel plots revealed publication
bias among the studies (Egger’s P= 0.008) (Fig. 3).

The rate of PJI between Ta- augmented and non-Ta
groups (three comparative studies) was similar (OR
=0.52, 95% CI =0.13-2.0, P= 0.35) (Fig. 4). The studies
had low heterogeneity (I>= 0.0, Q/df =0.27), and no pub-
lication bias was detected (Egger’s P= 0.32). The NOS
assessment indicates that none of these studies is of low
quality. The sensitivity analysis indicated no change in
the result when one study was omitted (P> 0.05).

PJI rate after rTKA in septic cases (re-infection)

Seventeen studies were found to report the recurrence of
PJI in septic revision cases [6, 15, 28, 31-33, 36, 42, 46,
50, 53, 56-58], of which 2 studies compared the latter
incidence between Ta cones and lack thereof [27, 38]. The
rate of PJI after rTKA in septic revisions (re-infection)
ranged between 0 to 75%. Re-infection rates have been
reported to be 16.6% and 8.3% for the Ta-cones com-
pared to non-Ta, respectively, in the Bohl et al. study and
0 vs. 3.8% in the Bedard et al. study [27].
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Fig. 1 PRISMA diagram of the screening process

Quantitative synthesis

Meta-analysis of nine studies revealed that the pooled
rate of PJI after rTKA with Ta in septic cases (re-
infection) was 15.7% (95% CI =11.7%— 20.7%) (Fig. 5)
(Table 3). The studies had moderate heterogeneity (I*=
35.5, Q/df =1.5), and no publication bias was detected
(Egger’s P= 0.44). Since there were few studies with a
comparison group, no analysis was performed to com-
pare the PJI rate after rTKA in septic cases between the
Ta- augmented and the non-Ta group.

Summary of representative studies
According to Chalmers et al. [29], PJI indications for
r'TKA were an independent risk factor for reoperation
(HR =4.2, P=0.002), and Abdelaziz et al. The study also
found that it has a significant effect on cone revision fol-
lowing index surgery (P <0.001) [36]. This necessitates
paying attention to septic revisions and considering pre-
ventive measures to minimize re-infection risk.

In Abdelaziz et al’s study [36], 72 patients under-
went one-stage rTKA for PJI using porous Ta cones
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to reconstruct extensive bone loss. 15 patients (21%)
underwent re-revision surgery, of whom eight (11.1%)
were diagnosed with PJI. Most of the reinfections were
caused by new pathogens (6 out of 8), and all had been
previously diagnosed with PJI. Failure rates for tibial and
femoral cones were not significantly different (P= 0.6).
However, previous septic revision significantly increased
the risk of failure (P< 0.001). According to their findings,
one-stage rTKA with Ta metaphyseal cones provided sat-
isfactory cone-related and infection-free survival rates
with acceptable functional outcomes following PJI with
severe bone loss.

Burastero et al. [28] retrospectively evaluated 60
patients who underwent two-staged rTKA for PJI and
used 94 Ta cones to manage massive bone defects. After
44 months of follow-up, there was no evidence of loosen-
ing or migration of any cones. A total of 2 failures (3.3%)
occurred following the recurrence of PJI, but no mechan-
ical failures related to the cone were reported, with a
survival rate of 97.8%. This study demonstrated that Ta
metaphyseal cones effectively treat metaphyseal defects
following two-stage rTKA for PJI.

A retrospective study by Fosco et al. [58] examined 11
knees (12 cones) undergoing rTKA that harbored type
2B/3 Engh bone defects. After 39.8 months of follow-
up, there was no evidence of re-infection. A radiological
assessment revealed no evidence of aseptic loosening or
component migration. In all cases, a lack of re-infection
or aseptic loosening supports using Ta metaphyseal
cones for rTKA with large amounts of bone defects. In
addition, they exclude any possibility that TM cones are
related to the recurrence of infection.

In Long et al’s study [53], PJI recurrence rates in sep-
tic revision cases were as high as 67%. A retrospective
review of 16 cases of rTKA performed using porous Ta
tibial cones for bone defects was conducted with a mean
follow-up of 31 months. The study included three cases
of staged re-implantation for PJI, of which 2 (67%) expe-
rienced recurrent sepsis, which required the removal
of an adequately fixed cone. There is no evidence that
porous Ta cone use is responsible for the high re-infec-
tion rate (2/3) in this complex group of patients. They
believe porous cones are a superior alternative to placing
large metal augments or large amounts of dead bone.

Martino et al. [42] retrospectively evaluated the clinical
outcomes of 18 patients (18 knees) who underwent rTKA
with 26 Ta cone applications (13 femoral and 13 tibial).
Reoperations due to recurrent PJI (2 out of 13, 15.4%)
were recorded after a mean of 6 years in these 2 cones
despite good osseointegration. Radiographs taken during
the last 6 years showed no evidence of migration or loos-
ening of the implants.
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Discussion

The major finding of this study was that the overall rate
of postoperative PJI following rTKA with Ta-augmented
material was 8.1%. In contrast, the rate of PJI was com-
parable between Ta-augmented and non-Ta groups (P>
0.05). When rTJA was performed as part of a septic revi-
sion, the infection rate was 15.7% for rTKAs. The PJI
rates after rTKA (8.1%) were similar to those reported
in the Divano et al. systematic review of rTKA with Ta
cones (7.1%) [59]. The articles also generally agreed that
Ta-augmented implants are an effective method of treat-
ing bone defects following rTKA for septic and aseptic
reasons and have a high survival rate.

Porous Ta coatings possess several advantages, includ-
ing reduced stress shielding, decreased micromotion,
improved osteointegration, and prevention of bone
resorption [11]. Though a growing body of literature
asserts that Ta has intrinsic antimicrobial characteris-
tics and bioactive properties, there is a lack of consensus.
Recent trend literature has raised doubts regarding previ-
ously published literature [11, 16, 60, 61].

Several laboratory studies have revealed that the adhe-
sion potency of S. aureus to pure Ta is lower than that
of orthopedic implant materials, and Ta may inhibit S.
aureus proliferation [16, 20]. Additionally, high levels of
human leukocyte activation and increased releases of
cytokines are expected when Ta-conditioned media is
incubated [17]. In this regard, activated leukocytes on
the surface of TM materials might facilitate local host
defense [17]. However, little evidence in vivo supports
the intrinsic antimicrobial properties of Ta. [20, 21]. Har-
rison et al. reported that Ta does not have inherent anti-
biofilm or antimicrobial properties against S. epidermidis
and S. aureus compared to titanium [21].

Ta cone application during rTKA has been dem-
onstrated to be a feasible option in severe metaphy-
seal defects, providing an excellent outcome regarding
implant stability and survival [62]. However, the defini-
tive indication for septic revision surgery, particularly
for extensive bone loss, is unknown. The 2018 Interna-
tional Consensus Meeting on Musculoskeletal Infection
has also failed to draw a conclusive conclusion regard-
ing the effectiveness of Ta augments in preventing re-
infection following a one-stage exchange procedure [11].
In revision hip arthroplasty clinical settings, Tokarski
et al. showed a trend toward a lower infection rate in
the Ta cup group than in the Ti cup group (2.9% vs. 5%,
P> 0.05). Considering only septic revisions, the PJI rate
in the Ta group was significantly lower (3.1% vs. 17.5%,
P< 0.05). In contrast, several studies have not found sig-
nificant differences between Ta and non-Ta implants [22,
63—66]. The use of cones is widely practiced in rTKA,
with reported benefits including reliable osseointegration
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Table 2 Quality assessment result based on Newcastle—Ottawa Scale (NOS)
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No Study author and year Quality assessment (Newcastle-Ottawa Scale) Score Overall quality
Selection Comparability Outcome/
exposure

1 Chalmers 2021 ** * ** 5 Medium
2 Rajgopal 2021 * * ** 4 Low

3 Erivan 2021 *EX * ** 6 Medium
4 Abdelaziz 2020 e * xx 8 High

5 Abdelaziz 2019 Frx * o 8 High

6 Rajgopal 2019 ** ** 4 Low

7 Panda 2019 ** xxx 5 Medium
8 Burastero 2018 *RER * *EX 8 High

9 Kukreja 2018 * ** 3 Low

10 Bohl 2018 Fex ** Frx 8 High

11 Sandiford 2017 o xx x* 8 High

12 Girerd 2016 ** ** xxx 7 High

13 Potter 2016 ** ** * 5 Medium
14 Boureau 2015 * ** 3 Low

15 Bédard 2015 ** ** * 5 Medium
16 Brown 2015 x o rx 8 High

17 Kamath 2015 xxx * ** 6 Medium
18 De Martino 2015 e * Frx 7 High

19 Derome 2014 xxx o 6 Medium
20 Jensen 2014 ** * ** 5 Medium
21 Villanueva-Martinez 2013 xax * ** 6 Medium
22 Rao 2013 ** * xxx 6 Medium
23 Fosco 2013 ** * Frx 6 Medium
24 Schmitz 2013 xxx xxx 6 Medium
25 Panni 2013 * * * 3 Medium
26 Lachiewicz 2012 * * xx 5 Medium
27 Howard 2011 xxx * *xx 7 High

28 Long 2009 *xX * ** 6 Medium
29 Meneghini 2008 Hxx * ** 6 Medium
30 Radnay 2006 * 1 Low

*indicates the number of stars each study received in each assessment domain

Table 3 Summary of quantitative synthesis

Pooled effect size 95% Cl P-value Model Zindex Q/df Publication bias Related figures
(Egger’s P-value)
PJI rate after rTKA with tantalum Rate =8.1% 6.6%-9.9% - Fixed effect 0.0 0.6  Yes (0.008%) (Fig. 2)
(Fig. 3)
Comparing the PJl rate between tan- OR=0.67 0.10-4.34 067 Fixed effect 0.0 0.2 No (0.86) (Fig. 4)
talum and none-TA group after rTKA
PJI rate after rTKA in septic cases Rate =15.7% 11.7%-20.7% - Fixed effect 35.5 15 No (0.44) (Fig. 5)
(re-infection)
Comparing the PJl rate Not applicable

between the tantalum and none-
Ta group after rTKA in septic cases
(re-infection)

Cl confidence interval, rTKA Revision total knee arthroplasty, OR Odds ratio
“ Statistically significant p-value
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Meta-analysis
Study name Statistics for each study Event rate and 95% CI
Event Lower Upper
rate limit limit Z-Value p-Value
Chalmers 2021 0.056 0.030 0.101 -8.668 0.000 -
Rajgopal 2021 0.042 0.010 0.152 -4.341 0.000 -
Erivan 2021 0.066 0.025 0.162 -5.136 0.000 ——
Abdelaziz 2020 0.111 0.057 0.207 -5.545 0.000 —_—
Abdelaziz 2019 0.094 0.031 0.254 -3.741 0.000 &
Burastero 2018 0.033 0.008 0.124 -4.682 0.000 ]
Kukreja 2018 0.071 0.004 0.577 -1.748 0.081 —
Bohl 2018 0.061 0.020 0.173 -4.582 0.000 -
Sandiford 2017 0.031 0.002 0.350 -2.390 0.017 =
Girerd 2016 0.077 0.029 0.188 -4.775 0.000 ——
Potter 2016 0.088 0.053 0.143 -8.353 0.000 ——1
Boureau 2015 0.063 0.004 0.539 -1.854 0.064 =
Bédard 2015 0.023 0.001 0.277 -2.629 0.009 B
Brown 2015 0.133 0.075 0.224 -5.804 0.000 —_—
Kamath 2015 0.106 0.051 0.206 -5.332 0.000 —.—
De Martino 2015 0.111 0.028 0.352 -2.773 0.006 &
Derome 2014 0.069 0.017 0.238 -3.552 0.000 — ]
Jensen 2014 0.056 0.014 0.197 -3.894 0.000 ——
Villanueva-Martinez 20130.095 0.024 0.311 -3.028 0.002 L
Rao 2013 0.069 0.017 0.238 -3.552 0.000 —=
Fosco 2013 0.042 0.003 0.425 -2.170 0.030 =
Schmitz 2013 0.013 0.001 0.175 -3.052 0.002 —t
Panni 2013 0.063 0.004 0.539 -1.854 0.064 =
Lachiewicz 2012 0.037 0.005 0.221 -3.197 0.001 &
Howard 2011 0.020 0.001 0.251 -2.724 0.006 He-
Long 2009 0.125 0.031 0.386 -2.574 0.010
Meneghini 2008 0.133 0.034 0.405 -2.464 0.014
Radnay 2006 0.100 0.014 0.467 -2.084 0.037
0.081 0.066 0.099 -21.800 0.000
-0.25 -0.13 0.00 0.“3 0.25
Prevalence
Pooled rate of infection after rTKA with tantalum
Fig. 2 Meta-analysis of Pl rate after all-cause rTKA using Ta-augmented implant
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Fig. 3 Funnel plot showing publication bias
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Meta-analysis

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper

ratio limit limit Z-Value p-Value
Bohl 2018 0.374 0.069 2.031 -1.139 0.255 {}
Sandiford 2017 0.634 0.024 16.512 -0.274 0.784 O
Bédard 2015 1.450 0.057 36.820 0.225 0.822 3}

0.522 0.134 2.036 -0.937 0.349 -q—

0.01 0.1 1 10 100
Favours Ta Favours None-Ta

Comparing PJI rate after rTKA using tantalum and non-Tantalum implant
Fig. 4 PJlrate is similar between the Ta- augmented and the non-Ta groups for all-cause rTKA

Meta-analysis

Study name Statistics for each study Event rate and 95% ClI

Event Lower Upper

rate limit limit Z-Value p-Value
Abdelaziz 2020 0.111 0.057 0.207 -5.545 0.000 B
Burastero 2018 0.033 0.008 0.124 -4.682 0.000 -
Bohl 2018 0.167 0.042 0477 -2.078 0.038 =
Girerd 2016 0.211 0.081 0.446 -2.349 0.019 —
Potter 2016 0.173 0.103 0.276 -5.121 0.000 -
Brown 2015 0.333 0.168 0.553 -1.497 0.134 —
De Martino 2015 0.154 0.039 0.451 -2.218 0.027 =
Jensen 2014 0.133 0.034 0.405 -2464 0.014 ——
Lachiewicz 2012 0.077 0.011 0.391 -2.387 0.017 —=

0.157 0.117 0.207 -9.760 0.000

-0.25 -0.13 0.00 ,0.13 0.25

Pooled rate of re-infection after rTKA due to prior infection, with tantalum
Fig. 5 Pooled rate of infection after rTKA with Ta- augmented in septic revisions (re-infection)

with bone, the ability to fill defects, and effective stress
transfer. However, the widespread metaphyseal cone

disadvantage. Ta implants require extreme removal
efforts when indicated for circumstances such as recal-

application has been questioned, as it adds complexity
to achieve implant stability and poses substantial costs of
nearly $4,000 per cone [27, 28].

Despite promising outcomes, some investigations
have raised concerns regarding the distinct Ta-related

citrant PJIs in which there may be no bone stock at the
end of the procedure. The removal of Ta implants faces a
potential challenge, as the literature lacks data regarding
extracting porous Ta cones [15, 51].
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The current study has several limitations. Since sev-
eral of the eligible retrieved articles had a moderate
level of evidence and quality, and most of them were
retrospective studies with small sample sizes, a con-
siderable bias may threaten the study’s conclusion. It
is recommended that longitudinal randomized clini-
cal trials (RCTs) be conducted to investigate the anti-
infection properties of Ta administered in the context
of rTKA. However, the overall PJI rate is relatively low,
making conducting either an RCT or a prospective
cohort study challenging. Moreover, several studies did
not distinguish between aseptic and septic reasons for
the revision. As another limitation, most studies evalu-
ated only patients suffering from extensive bone loss
during revision surgery, and these results should only
be interpreted for this complex subset of patients. We
also acknowledge the limited number of eligible stud-
ies distinguishing reconstruction solely using Ta-coated
implants vs. lack thereof. The characteristics of mixed
implants may inherently affect the findings for isolating
Ta’s effects. Hence, the definitive interpretation remains
debatable. While our findings suggest that adding Ta
is not associated with a higher incidence of prosthetic
joint infection (PJI), they do not definitively determine
Ta’s role in PJI prevention.

Conclusions

PJI following all-cause and septic-cause rTKA is a
serious complication and is not uncommon among
patients, even those using Ta-coated materials. The rate
of PJI after rTKA was similar for Ta-coated materials
and lack thereof. The current study confirms that add-
ing Ta does not decrease the risk of PJI following rTKA.
Future investigations are warranted to establish the sig-
nificance of Ta’s preventive role in PJI.
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