
Acta Orthopaedica 2023; 94: 387–392 387

No difference in the use of revision components and re-
revision rate in conversion to total knee replacement fol-
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Background and purpose — Microplasty Instrumenta-
tion was introduced to improve Oxford Mobile Partial Knee 
placement and preserve tibial bone in partial knee replace-
ment (PKR). This might therefore reduce revision complex-
ity. We aimed to assess the difference in use of revision total 
knee replacement (TKR) tibial components in failed Micro-
plasty versus non-Microplasty instrumented PKRs.

Patients and methods — Data on 529 conversions to 
TKR (156 Microplasty instrumented and 373 non-Micro-
plasty instrumented PKRs) from the Dutch Arthroplasty 
Register (LROI) between 2007 and 2019 was used. The 
primary outcome was the difference in use of revision TKR 
tibial components during conversion to TKR, which was cal-
culated with a univariable logistic regression analysis. The 
secondary outcomes were the 3-year re-revision rate and 
hazard ratios calculated with Kaplan–Meier and Cox regres-
sion analyses.

Results — Revision TKR tibial components were used 
in 29% of the conversions to TKR after failed Microplasty 
instrumented PKRs and in 24% after failed non-Microplasty 
instrumented PKRs with an odds ratio of 1.3 (CI 0.86–2.0). 
The 3-year re-revision rates were 8.4% (CI 4.1–17) after con-
version to TKR for failed Microplasty and 11% (CI 7.8–15) 
for failed non-Microplasty instrumented PKRs with a hazard 
ratio of 0.77 (CI 0.36–1.7).

Conclusion — There was no difference in use of revision 
tibial components for conversion to TKR or in re-revision 
rate after failed Microplasty versus non-Microplasty instru-
mented PKRs nor in the 3-year revision rate.

Medial partial knee replacement (PKR) as treatment for 
anteromedial osteoarthritis has several advantages over total 
knee replacement (TKR) with regards to functional outcome, 
mortality, and cost-effectiveness [1,2]. 

Despite these advantages, revision rates after PKR are found 
to be higher than after TKR [3]. When revision is imperative, 
failed PKR is often converted to TKR [4,5]. The tissue- and 
bone-sparing aspect of PKR theoretically allows for relatively 
simple conversion to a primary TKR [3]. Nevertheless, conver-
sions to TKR have still been found to be technically demanding 
and augments, stems, and bone grafts are commonly needed, of 
which the majority involve the tibial side [5-7].

Microplasty instrumentation for the Oxford Mobile Partial 
Knee (Zimmer Biomet, Warsaw, IN, USA), was introduced 
as having a more consistent implant position and more accu-
rate and bone -preserving tibial resection [8]. Recent results 
demonstrated improved implant position with reduced opera-
tion times using Microplasty instrumentation [9-12]. A recent 
group-matched registry study showed a 40% decrease in revi-
sion rate of PKRs instrumented with Microplasty (3.3% vs. 
5.5%) [13]. Moreover, Microplasty instrumentation results in 
fewer tibial recuts and use of thinner inserts suggesting less 
bone removal during Microplasty surgery [14,15].

Hence, this bone-preserving technique potentially reduces 
the complexity of the conversion to TKR and thereby also 
potentially increases implant survival after conversion to 
TKR. Therefore, we aimed to assess the difference in use of 
tibial components after failed Microplasty versus non-Micro-
plasty instrumented PKRs. Secondarily, we investigated the 
re-revision rates in the 2 groups.
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Patients and methods
Patient population 
This retrospective cohort study was conducted using the Dutch 
Arthroplasty Register (LROI; Landelijke Registratie Orthope-
dische Implantaten). The LROI contains most joint replace-
ments implanted by orthopedic surgeons in the Netherlands 
and has a completeness of the registration of knee arthroplasty 
data of 98–100% in 2015 to 2019. All data is anonymized, and 
the revision procedures are linked to the primary procedures. 

This study is reported according to the STROBE guidelines.

Data collection 
Data of interest consisted of all patients receiving conversion 
to TKR for a failed medial Oxford PKR with both procedures 
performed between 2007 and 2019. We determined instru-
mentation type used (Microplasty versus non-Microplasty) 
for PKR placement according to the date of operation in each 
hospital, which was provided by the manufacturer to the LROI 
and blinded for the authors. PKRs performed before the first 
registered Microplasty instrumented PKR were defined as 
non-Microplasty instrumentation. PKRs performed 2 months 
after the last registered non-Microplasty instrumented PKR 

were defined as Microplasty instrumented. Tibial components 
used in the conversion to TKR were labeled as primary or 
revision components according to their surgical application 
as indicated by the manufacturer (Table 1, see Supplemen-
tary data). To investigate compensation for tibial bone loss by 
implanting a thicker insert rather than with augments or stems, 
we collected the insert thickness for all the conversions to pri-
mary TKR. Insert thickness was dichotomized into: < 15mm 
(“thin”) and ≥ 15 mm (“thick”) [16]. Additional variables used 
were sex, age, ASA score, insert thickness used in the PKR, 
type of fixation of the PKR (cementless versus cemented), rea-
sons for the conversion to TKR, and reasons for subsequent 
re-revision. 

PKRs were excluded if instrumentation type was unknown 
(PKR implanted between transition dates), PKR component 
fixation details were unknown, or a patellar component was 
implanted (as this is not possible in PKR), and if type of tibial 
TKR component was unknown or labeled as both a primary 
and revision component (Figure 1). Furthermore, we excluded 
conversion to TKR for periprosthetic fractures (n = 14 for 
Microplasty and n = 6 for non-Microplasty instrumented 
PKRs) due to its increased revision complexity and conse-
quent high risk for revision component use.

The primary outcome measure was the use of revision TKR 
tibial components during the conversion to TKR. The second-
ary outcome measure was the 3-year re-revision rate after con-
version to TKR. 

Statistics 
None of the additional collected patient- and implant-related 
variables fulfilled the criteria of being a confounder, as these 
variables did not have a causal effect on the instrumentation 
type or on primary and secondary outcomes (i.e., the use of 
primary TKR or revision TKR tibial components in conver-
sion to TKR and the re-revision rates) [17]. The difference in 
use of revision TKR tibial components between conversions 
to TKR for failed Microplasty and non-Microplasty instru-
mented PKRs (odds ratio [OR] with the 95% confidence 
interval [CI]) was calculated using logistic regression. The 
difference in insert thickness in the conversions to TKR using 
primary tibial components was calculated with Student’s t-test 
and Fisher’s exact test. 

Follow-up period was defined as day of conversion to TKR 
until re-revision with censoring at time of death or at latest 
follow-up (January 1, 2020). Endpoint of survival was defined 
as revision with removal or replacement of any component 
for any reason. Kaplan–Meier analyses with a log-rank test 
were used to calculate and compare the 3-year re-revision 
rates after conversion to TKR for failed Microplasty and non-
Microplasty instrumented PKRs. Moreover, we performed a 
Cox regression model to calculate the hazard ratio (HR) for re-
revision. In addition to our secondary outcome, we assessed 
the association between type of tibial component (i.e., primary 
and revision component) used in the conversion to TKR and 

Failed medial PKRs converted to TKR 
between 2007 and 2019 registered in 

the Dutch Arthroplasty Register
n = 1,275 

Excluded primary PKRs (n = 628):
– not Oxford PKRs, 385
– instrumentation type unknown, 240
– type of fixation unknown or
   patellar component implanted, 3

Eligible PKRs
n = 647

Excluded conversions to TKR (n = 118):
– type of tibial component unknown, 46
– tibial component applicable as 
   primary and revision component, 52
– periprosthetic fracture as reason 
   for conversion, 20

Study cohort
n = 529

Conversion to TKR using
revision tibial components

n = 133 

Conversion to TKR using
primary tibial components

n = 396 

Study cohort of insert thickness
for primary tibial components

n = 387 

Excluded
Missing insert thickness

n = 9

Figure 1. Flowchart. TKR = total knee replacement, PKR = partial 
knee replacement.
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re-revision rates by calculating the re-revision rates and the 
hazard ratio for re-revision. 

Proportional hazard assumptions were evaluated per vari-
able by Schoenfeld residual analyses, and all were met. 

Significance was defined as a 2-tailed p < 0.05. All data was 
analyzed using IBM SPSS statistics software (version 25.0, 
IBM Corp, Armonk, NY, USA). All figures are illustrated 
using Graphpad Prism (version 8.4.3, Graphpad Software, 
San Diego, CA, USA).

Ethics, funding, and potential conflicts of interest
Because the LROI database consisted of anonymized patient 
data registration, no informed consent was necessary. No 
International Research Board approval was needed due to the 
retrospective nature of the study. This study did not receive 
any funding. One of the authors (RCIvG) receives consul-
tancy fees for education from Zimmer Biomet. Other authors 
certify that they have no conflict of interest in connection with 
the submitted article. Completed disclosure forms for this arti-
cle following the ICMJE template are available on the article 
page, doi: 10.2340/17453674.2023.15310

Results 
Baseline characteristics 
5 patients had missing variables (age 1, and ASA score 4) and 
were excluded from the respective analyses. Insert thickness 
used in conversions with primary tibial components was miss-
ing in 9 patients. Between 2007 and 2019, 529 conversions to 
TKR were considered eligible for further analyses (Figure 1). 
The numbers of conversions to TKR were 156 after Micro-
plasty and 373 after non-Microplasty instrumented PKRs 
(Table 2). Cementless fixation was more frequently used in 
Microplasty instrumented PKRs (36% for Microplasty versus 
6% for non-Microplasty). The insert thickness used in the pri-
mary PKR procedure was lower in Microplasty instrumented 
PKRs than in non-Microplasty instrumented PKRs (median 
[interquartile range, IQR] 4 mm [3–4] versus 4 mm [3–5], P 
= 0.03). 

Use of revision tibial components in conversion to TKR 
There was no statistically significant difference in use of revi-
sion tibial components for conversion to TKR after failed 
Microplasty versus non-Microplasty instrumented PKRs. 
Revision tibial components were used in 29% (n = 45) of 
the conversions to TKR for failed Microplasty instrumented 
PKRs and in 24% (n = 88) of those for failed non-Microplasty 
instrumented PKRs (OR 1.3, CI 0.86–2.0). 

Insert thickness in conversion to TKR using primary 
tibial components
The mean insert thickness in the conversions to TKR with 
primary tibial components was 12.9 mm (SD 2.5) for failed 
Microplasty and 12.7 mm (SD 2.4) for failed non-Microplasty 

Table 2. PKR and patient characteristics. Values are count (%)

	 Instrumentation type
	 Microplasty	 Non-Microplasty
Variables	 (n = 156) 	 (n = 373)
 	
PKR characteristics		
 Fixation type		
 	 Cemented	 100 (64)	 349 (94)
 	 Cementless	 56 (36)	 24 (6)
 Insert thickness, mm		
 	 3 mm	 54 (35)	 94 (25)
 	 4	 66 (42)	 170 (46)
 	 5	 24 (15)	 71 (19)
 	 6	 7 (4.5)	 23 (6.2)
 	 ≥ 7	 5 (3.2)	 15 (4.0)
 Reason for conversion		
 	 Infection	 0 (0)	 2 (0.5)
 	 Malalignment	 16 (10)	 56 (15)
 	 Loosening of component	 38 (24)	 117 (31)
 	 Insert wear	 5 (3.2)	 16 (4.3)
 	 Instability	 27 (17)	 44 (12)
 	 Progression of osteoarthritis	 76 (49)	 209 (56)
 	 Others	 46 (30)	 86 (23)
Patient characteristics a		
 Sex		
 	 Female	 101 (65)	 238 (64)
 	 Male	 55 (35)	 135 (36)
 Age group		
 	 < 55 	 33 (21)	 63 (17)
 	 55–64 	 51 (33)	 139 (37)
 	 65–74 	 48 (31)	 117 (32)
 	 ≥ 75 	 24 (15)	 53 (14)
 ASA score		
 	 I	 22 (14)	 60 (16)
 	 II	 105 (67)	 259 (70)
 	 III–IV	 29 (19)	 49 (13)
 	
a Characteristics at conversion to total knee replacement. 
PKR = partial knee replacement. 
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Years from conversion to TKR

Cumulative re-revision rate (%)

0

5

10

15

20

Non-Microplasty
Microplasty

Figure 2. Re-revision rates with CI of the conversions to total knee 
replacement after failed Microplasty instrumented versus non-Micro-
plasty instrumented PKRs. The 3-year re-revision rates were 8.4% (CI 
4.1–17) and 11% (CI 7.8–15) respectively (P = 0.5). TKR = total knee 
replacement, PKR = partial knee replacement.
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instrumented PKRs (P = 0.5). Use of thin inserts was simi-
lar between groups (78% in Microplasty instrumented versus 
72% in non-Microplasty instrumented PKRs, P = 0.3). 

Re-revision rates after TKR converted Microplasty 
versus non-Microplasty instrumented PKRs
The median follow-up after conversion to TKR was 2.1 years 
(IQR 1.0–3.5) for failed Microplasty and 5.5 years (IQR 
3.2–7.8) for non-Microplasty instrumented PKRs. At 3 years 
after conversion to TKR, 8 re-revisions were performed in ini-
tially failed Microplasty instrumented PKRs and 35 in non-
Microplasty instrumented PKRs. The 3-year re-revision rates 
after the conversions to TKR were 8.4% (CI 4.1–17) in failed 
Microplasty and 11% (CI 7.8–15) in non-Microplasty instru-
mented PKRs (P = 0.5) (Figure 2). The hazard ratio for re-
revision was 0.77 (CI 0.36–1.7) for conversion to TKR after 
failed Microplasty instrumented PKRs versus non-Micro-
plasty instrumented PKRs. 

Re-revision rates for primary versus revision tibial 
components
The median follow-up after conversions to TKR using pri-
mary tibial components was 4.9 years (IQR 2.3–7.3) and 3.3 
years (IQR 1.7–4.8) for conversions to TKR using revision 
tibial components. At 3 years after conversion to TKR, 38 
re-revisions were performed after conversions to TKR with 
use of primary tibial components (n = 396) and 5 re-revisions 
after use of revision tibial components (n = 133). The 3-year 
re-revision rates were 12% (CI 8.6–16) after use of primary 
tibial components and 5.3% (CI 2.2–12) after use of revi-
sion tibial component (p = 0.06) (Figure 3). The hazard ratio 
for re-revision was 0.43 (CI 0.17–1.1) for use of revision 
tibial components compared with use of primary tibial com-
ponents.

Discussion 

We assessed the use of revision tibial components in conver-
sion to TKR for failed Microplasty versus non-Microplasty 
instrumented PKRs and risk of revisions. We showed no dif-
ference in use of revision tibial components for conversion to 
TKR or in 3-year re-revision rates. Another important finding 
is that our results may indicate a difference in use of revision 
TKR tibial component use after Microplasty compared with 
non-Microplasty implanted PKRs. 

Conversion of a PKR to TKR can be a technically challeng-
ing procedure and is considered more complex than primary 
TKR. During conversion to TKR, surgeons encounter bone 
removal in up to 77% of procedures and revision components 
(i.e., stems and augments) are often needed [6,18-21]. In the 
case of using stems and augments, the majority involve the 
tibial component. Studies have shown that the tibial resection 
at the initial PKR is related to the bone removal encountered 
in the conversion to TKR. Excessive tibial resections and an 
increased insert thickness used in PKR are correlated with 
an increased use of revision tibial components in conver-
sion to TKR [22,23]. Studies showed that using Microplasty 
instrumentation in PKR results in fewer tibial recuts and use 
of lower insert thickness compared with non-Microplasty 
instrumented PKR at primary implantation [14,15]. This 
bone-sparing aspect theoretically reduces the tibial bone 
loss and consequently the need for revision components at 
conversion to TKR. We found such a bone-sparing aspect of 
Microplasty instrumentation in our data, as the insert thick-
ness at the primary procedure was statistically significantly 
lower in Microplasty versus non-Microplasty instrumented 
PKRs (median [IQR] 4 mm [3–4] versus 4 mm [3–5]; P = 
0.03). This difference in thickness was mainly observed in 
a 10% higher use of the 3 mm inserts in Microplasty instru-
mented PKRs. Although expected with the decrease in insert 
thickness, we did not find such a decrease in use of tibial 
revision components. 

On the contrary, we showed a tendency towards an 
increased use of revision tibial components in conversion to 
TKR after failed Microplasty compared with non-Microplasty 
instrumented PKRs, although with much uncertainty. Several 
factors might have played a role in this finding: the implant 
designs and techniques, together with the augments and stems, 
are developing rapidly, and the availability to the surgeons of 
revision TKR components is increasing. Surgeons are acquir-
ing experience and are familiarizing themselves with conver-
sion to TKR because of an increasing use of PKR overall and 
therefore more exposure to its conversion. This could have led 
to a tendency among orthopedic surgeons to use revision com-
ponents in the conversion to TKR. As the Microplasty instru-
mentation is the successor of the non-Microplasty instrumen-
tation, we compared groups in 2 consecutive time periods. 
The increase in use of revision tibial components might be 
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Figure 3. The 3-year re-revision rates with CI of the conversions to 
TKR using primary tibial components versus revision tibial compo-
nents. The 3-year re-revision rates were 12% (CI 8.6–16) and 5.3% 
(CI 2.2–12) respectively (P = 0.06). TKR = total knee replacement.
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the result of surgeons lowering their threshold for implanting 
revision components over time. 

Our study results indicate that the use of tibial revision com-
ponents potentially decreases the 3-year risk for re-revision 
by 83% or increases the risk by 10%. Similarly, recent stud-
ies showed a decrease in re-revision rates after conversion to 
TKR when augments and stems were used [21,24]. Augments 
(depending on the amount of bone loss) combined with a tibial 
stem are advised to improve and regain implant stability when 
handling tibial bone loss in conversion to TKR [25,26]. We 
found tibial component loosening (as sign of implant instabil-
ity) in 24% (n = 9) of the re-revisions when a primary tibial 
component was used compared with none when a revision 
tibial component was used. Besides a possible benefit regard-
ing implant stability, the decreased re-revision rates could also 
be attributed to a higher threshold for re-revision among sur-
geons as revising a revision TKR tibial component is consid-
ered more complex than revising a primary TKR tibial com-
ponent. 

Our study has several limitations. First, our data did not 
contain details regarding the conversion to TKR. A tibial 
component was labeled revision or primary according to their 
manufacturer’s indication. Whether an augment or stem was 
used is unknown, as well as its possible thickness or length. 
Moreover, we were not able to collect the PKR removal 
techniques, the amount of bone loss and quality encountered 
during the revision, or surgeon-related factors (i.e., experience 
and exposure). Although we did investigate the use of thicker 
inserts during revision of the PKR as a possible strategy to 
address bone loss, our study could not assess other possible 
differences in surgical strategy or surgeon-related rationale 
behind the use of the tibial revision components. 

Second, we analyzed data and compared conversions to TKR 
with all reasons for conversion except periprosthetic fractures. 
Because many factors can contribute to bone loss encountered 
during the conversion to TKR, finding a direct causality with 
this type of data is not possible. We analyzed the use of tibial 
revision components for each reason for conversion and did 
not find any beneficial or harming effect of the use of Micro-
plasty instrumentation. The cohort had a relatively short time 
until conversion with a median of 1.5 years for Microplasty 
and 3.2 years for non-Microplasty instrumented PKRs. It is 
possible that a longer follow-up period might demonstrate 
a difference. The inclusion of only specific chronic failure 
mechanisms and therefore selection of a more homogeneous 
group of patients might assess benefits of the bone-sparing 
effect of Microplasty instrumentation more accurately. 

Third, there could be a bias within the first year after intro-
duction of Microplasty instrumentation caused by its learn-
ing curve [13]. However, we feel that this may be limited as 
Microplasty only adds or changes a few steps. In addition, we 
had a 2-month wash-out period, which might capture this limi-
tation. We therefore assume that the possible bias on our data 
resulting from a learning curve is negligible. 

Finally, inadequate implantation (i.e., suboptimal alignment, 
positioning, or fixation) plays a role in failure mechanisms, for 
example bearing wear, aseptic loosening, and lateral osteoar-
thritis progression. It is important to note that inadequately 
implanted PKRs, regardless of instrumentation type, are more 
likely to fail, and probably fail in the same way. This might 
explain why we did not find a difference in use of revision 
TKR tibial components based on instrumentation type. How-
ever, the likelihood of inadequate implantation itself might 
have been affected by instrumentation type. This is the subject 
of further study. 

Conclusion
We showed no difference in use of revision tibial components 
for conversion to TKR or in 3-year re-revision rates. Our find-
ings suggest that conversion of a PKR to TKR is considered 
more complex than primary TKR. Based on our results, sur-
geons should address conversion to TKR for failed Micro-
plasty instrumented PKRs as being similar to failed non-
Microplasty instrumented PKRs. 

Supplementary data
Table 1 is available on the article homepage, doi: 10.2340/ 
17453674.2023.15310
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