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Background and purpose — Lateral knee replacement
is not commonly performed. Possible explanations are the
lower incidence of lateral knee osteoarthritis, relative tech-
nical complexity, and different biomechanics, which may
affect failure modes and survival rates. We aimed to analyze
the difference in risk of revision between lateral and total
knee replacements (TKRs) using the Dutch Arthroplasty
Register data.

Methods — From 2007 to 2021, procedures were
selected from the Dutch Arthroplasty Register. Unique
patients based on their first procedure were identified. Pro-
cedures performed between 2014 and 2021 were analyzed
separately because BMI and Charnley score were collected
from 2014 onwards. We used ATT (Average Treatment effect
on the Treated) weights based on the propensity score to esti-
mate the average treatment effect in the lateral knee replace-
ment group. The endpoint was revision, censored for death.
Kaplan—Meier survival analyses were performed in propen-
sity-based ATT-weighted cohorts of lateral knee replacement
and TKR patients. Weighted univariable Cox regression
models were used to estimate revision hazard ratios (HR).

Results — In the total cohort, 847 lateral knee replace-
ments and 240,047 TKR patients were included. In the
subgroup, 560 lateral knee replacements and 155,621 TKR
patients were included. The risk of revision in both the total
cohort and the subgroup was higher for lateral knee replace-
ments compared with TKRs with an ATT-adjusted HR for
the total cohort of 2.15 (95% confidence interval [CI] 1.74—
2.64, P < 0.001) and for the subgroup an ATT-adjusted HR
of 1.55 (CI 1.08-2.21, P = 0.02). Comparison of these ATT-
weighted effects with the conditional effect estimates from
a regular multivariable Cox proportional hazards regression
did not show large differences in this study.

Conclusion — This study showed a significantly higher
risk of revision for lateral knee replacements compared with
TKRs.

Medial or lateral knee replacement (KR) is an attractive option
as the native biomechanics of the knee are largely preserved,
whereas in total knee replacement (TKR) the anterior cruci-
ate ligament is sacrificed [1]. This might contribute to better
postoperative clinical outcome following medial or lateral KR
compared with TKR [2]. Furthermore, a lower risk of compli-
cations and lower mortality have been reported [3,4]. Although
the use of medial and lateral KR is increasing, several stud-
ies reported that both options are still underutilized [5,6]. One
reason might be the ongoing debate regarding lateral KR long-
term survival rates, which vary widely across studies.

While the medial KR is increasingly being adopted, the
implementation of lateral KR is lagging behind but has been
shown to be feasible in a fast-track setting [7]. The known dif-
ficulties with valgus deformities and the frequently reported
bearing dislocations could play an important role in this unde-
rutilization of the lateral KR [8,9].

However, improvements in implant designs and surgical tech-
niques, as well as a better understanding of patient indications
over the last decade, have led to improved survival of lateral KR
[10,11]. In a recently published study with Dutch Arthroplasty
Register data, Burger et al. reported a similar survivorship of
lateral and medial KR [12]. As TKR is the current alternative
to lateral in valgus knee osteoarthritis, a comparison of survival
rates of lateral KR and TKR is needed. The aim of our registry
data study is to directly compare the risk of revision and reasons
for revision for lateral KR patients with TKR patients.
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Methods
Study design
Data was obtained from the Dutch Arthoplasty Register
(LROI). The LROI database contains data on orthopedic joint
implants in the Netherlands since 2007. The completeness of
the LROI database in 2025 was more than 98% for all knee
arthroplasty (primary as well as revision surgery), with cover-
age of all hospitals in the Netherlands [13,14].

The study is reported according to STROBE guidelines.

Study population

We selected all primary lateral KR and TKR procedures for
the diagnosis osteoarthritis in the period 2007-2021. A sub-
group was created with procedures from 2014 onwards, when
body mass index (BMI) and Charnley score were addition-
ally collected in the LROI. For patients with 2 procedures, the
first procedure was chosen. The incomplete patients were then
removed from the total cohort and from the subgroup.

Data

Data was gathered regarding surgical characteristics (e.g., type
of procedure [TKR or lateral KR], year of operation, fixation
type, bearing type, hospital volume [TKR + medial and lateral
KR]) and patient characteristics (e.g., age at the time of sur-
gery, sex, and American Society of Anesthesiologists Physical
Status [ASA] score).

Survival, reason for revision, and follow-up

Follow-up was defined as time between primary procedure
and revision, death, or end date of follow-up (January 1,
2022). The endpoint of interest was revision, implying that
death (while revision-free) was considered a censoring cause
along with the above end date of follow-up. Revision was
defined as every change (placement, replacement, removal,
or addition) of 1 or more components of the knee prosthesis.
Total revision-free follow-up and revisions across the patients
amounted to 1,438,423 and 4,380 person-years with respec-
tively 10,746 and 95 revisions in the respective TKR and lat-
eral KR group. The median follow-up of the TKR and lateral
KR group was 5.6 (interquartile range [IQR] 2.9-8.9) and 4.0
(IQR 1.6-8.0) years for the total cohort and 3.9 (IQR 2.1-5.8)
and 2.6 (IQR 1.3—4.9) years for the subgroup cohort.

Statistics

2 separate analyses were performed on the total cohort (2007—
2021) and on a subgroup (2014-2021). We used ATT (Aver-
age Treatment effect on the Treated) weights based on the
propensity score.

Within the population of patients eligible for a knee opera-
tion, the type of operation chosen for a patient is based on
indication by the treating orthopedic surgeon rather than on a
free choice for all patients. This supports the use of propensity-

Table 1. Absolute standardized mean differences (SMD) between
the 2 treatments before and after ATT weighting in the total cohort
and in the subgroup

Total cohort Subgroup

SMD SMD SMD SMD
Variable before after before after
Age 0.671 0.003 0.552 0.014
Hospital volume 0.312 0.004 0.089 0.020
Sex 0.135 0.000 0.216 0.005
Cementless fixation 0.060 0.001 0.003 0.002
Hybrid fixation 0.710 0.011 1.040 0.011
ASA Il score 0.247 0.008 0.054 0.011
ASA IlI/IV score 0.262 0.002 0.271 0.004
BMI 0.436 0.010
Charnley score 0.460 0.004
Logit 1.201 0.013 1.431 0.019

ASA = American Society of Anesthesiologists Physical Status clas-
sification; BMI = body mass index.

based ATT weights with lateral KR as the treated group rather
than the regular use of ATT weights in the entire population.
The average treatment effect of lateral KR relatively to TKR
can then be estimated counterfactually within this lateral KR
group by comparing the actual lateral KR treatment with the
TKR treatment that this group would have counterfactually
undergone. Moreover, given the relatively small lateral KR
group, using ATT weights instead may lead to biased treatment
effects [15]. According to ATT weighting, patients in this small
lateral KR group were not weighted. Patients in the very large
TKR group were weighted by their propensity odds. After this
ATT weighting the distribution of the pre-selected indepen-
dent variables for revision (as entered in the propensity score)
appeared to match very well with the observed distribution of
these variables in the small lateral KR group. Also, the sum of
the weights was approximately equal to the number of patients
in the lateral KR group (853 vs 847). This was also the case
for the subgroup: 563 vs 560. For quantifying the matching,
we calculated the absolute value of the standardized mean dif-
ference (SMD) between the 2 treatments before and after the
ATT weighting. The SMD decreased substantially to a value
near zero after weighting (Table 1). This calculation was done
for each variable separately, as well as for the logit of the pro-
pensity score. The logit is the linear predictor in the propen-
sity score (a linear combination of all variables). As a rule of
thumb an absolute SMD < 0.1 is considered to denote a good
match, which appeared to hold for all pre-selected variables
after the matching (Table 1). Variables with an already good
match beforehand were not deleted from the analysis as they
still can be good predictors for the revision rate theoretically.
For a graphical illustration of the result of ATT weighting in
the total cohort we categorized the continuous logit of the pro-
pensity score into 5 quintiles (Figure 1). Before weighting the
distribution of the logit was nearly uniform in the very large
TKR group (Figure 1A). After applying the propensity odds as
weights in the TKR group (Figure 1B), the distribution of the
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Figure 1. Matching of the logit of the propensity score between lateral
KRs and TKRs in the total cohort (A) before and (B) after ATT adjust-
ment (n = 853 in TKR group is sum of the weights).

logit in the TKR group matched the distribution in the lateral
KR group. The subgroup had a similar good matching result
(not shown).

The propensity score was calculated as the probability out-
come of a logistic regression model with lateral KR treatment
as dependent variable. The choice of the independent variables
included was based on their relevance as determinants of the
revision rate: age, sex, ASA, fixation type (cemented, cement-
less, or hybrid), hospital volume (all primary knee operations
in the patient’s operation year considered), BMI and Charnley
score (as linear trend). In order to define the proxy variable
“hospital volume” for the routine that the hospital had at the
time of operation we calculated the total number of primary
knee operations per hospital during the year that the patient
was operated. This number entered the logistic regression
model after logarithmic transformation

According to ATT weighting, the lateral KR patients were
not weighted (weight = 1). The TKR patients were weighted
by their propensity odds. This turns the TKR group into a
proper control group in which the distribution of all selected
variables matches with that in the lateral KR group, as is the
case with randomization. The advantage of this approach is
that the revision hazard ratio of lateral KR to TKR can be esti-
mated univariably by a weighted Cox proportional hazards
survival analysis with treatment as the only independent vari-
able. Due to this “pseudo randomization” the estimated treat-
ment effects are more properly interpretable as causal effects.

To visualize the effect of ATT weighting graphically, we
categorized the distribution of the logit of the propensity score
into quintiles and compared this distribution between TKR
and lateral KR before and after ATT weighting. For a quantita-
tive judgment of differences between the TKR and the lateral
KR group in the logit (as continuous variable) as well as in
all variables separately of the propensity score (of which the
logit is a linear combination), we calculated the standardized
mean difference (SMD). This was done before and after ATT
weighting. The SMD is defined as the difference in means
between 2 groups, expressed in standard deviation (SD) units,
where the SD equals the square root of the average of both

variances. Weighting affects only the mean difference. The
SD is calculated without applying the weights.

Kaplan—Meier survival analyses were performed to deter-
mine revision-free probability at the 4-year and 6-year follow-
up for the total cohort and the subgroup. For the total cohort,
the revision-free probability at 8-year follow-up could also be
determined, because the follow-up was longer (2007-2021).
These survival analyses were performed with revision as end-
point.

Univariable Cox regression analyses with weighted cohorts
were used to estimate hazard ratios (HRs) with a 95% confi-
dence interval (CI) to compare the risk of revision between
lateral KR and TKR.

P values < 0.05 were considered significant. The statistical
package SPSS (version 25; IBM Corp, Armonk, NY, USA)
and R studio (version 2021.9.1.372; R Foundation for Statisti-
cal Computing, Vienna, Austria) were used for all statistical
analyses.

Ethics, registration, data sharing plan, funding, and
disclosures

As the study was based on registry data, ethical approval was
not needed. This study received no funding and the authors
declare no conflicts of interest regarding this study. Complete
disclosure of interest forms according to ICMIJE are available
on the article page, doi: 10.2340/17453674.2026.46374

Results

98 hospitals performed 295,432 procedures for the diagno-
sis osteoarthritis from 2007 to 2021. By selecting the earlier
procedure of patients with 2 procedures in the data set and
removing the incomplete patients from the total cohort (3.3%)
and from the subgroup (3.1%), we identified 240,894 unique
patients, of whom 847 received a lateral KR procedure. The
number of revisions in the total cohort was 10,841 during a
total of 1,442,803 person-years, of which 95 in the lateral KR
group during 4,380 person-years. The subgroup of patients
operated on from 2014 to 2022 consisted of 156,181 patients,
of whom 560 had a lateral KR. The number of revisions in this
subgroup was 5,525 during 609,655 person-years, of which 33
in the lateral KR group during 1,752 person-years (Figure 2).

The patient characteristics relevant for the revision rate
showed an overall lower age, less male sex, lower ASA, 30%
hybrid fixation and less cemented fixation, more revisions,
and in the subgroup also a lower BMI and lower Charnley
score in the lateral knee replacement group (Table 2).

The number of lateral KRs increased over the years from
28 in 2007 to 111 in 2021. It is a relatively rare treatment
option (fewer than 5 per 1,000 knee arthroplasties) [14]. Also,
the number of lateral KRs per hospital was low. In the last
3 years (2019-2021) the mean number of lateral KRs was
around 5 per year per hospital with a range between 1 and
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Total cohort 2007-2021
(n = 295,432 procedures):
- TKR, 294,534

Subgroup 2014-2021
(n = 184,505 procedures):
- TKR, 183,889

Table 2. Patient characteristics of the total cohort and the subgroup. Values are
count (%) unless otherwise specified

- lateral KR, 898 - lateral KR, 616

Total cohort 2007—2021 Subgroup 2014-2021
Excluded Lateral KR TKR Lateral KR TKR
[~ | Not first procedure, not OA [ | Factor n=860 n=248,247 n =590 n = 160,627
Excluded Incomplete patients 13 (1.5) 8,200 (3.3) 30 (5.1) 5,006 (3.1)
Incomplete patient data Complete patients 847 (99) 240,047 (97) 560 (95) 155,621 (97)
Age, mean (SD) 62 (11) 69 (9.1) 63 (11) 69 (8.9)
Included in total cohort: Included in subgroup: Missing, n 1 253 1 82
- TKR, 240,047 - TKR, 155,621 Male sex, (%) (30) (36) (27) (37)
- lateral KR, 847 - lateral KR, 560 Missing, n 1 406 0 101
Revised in total cohort: Revised in subgroup: BMI, mean (SD) = = 27.6 (4.2) 29.6 (4.9)
- TKR, 10,746 - TKR, 5,525 Missing, n 18 2,668
- lateral KR, 95 - lateral KR, 33 ASA grade
| 319 (37) 40,430 (17) 149 (25) 20,568 (13)
Figure 2. Study flow diagram. Patients were included 1] 462 (54) 160,018 (66) 379 (65) 107,658(67)
with diagnosis osteoarthritis (OA) and for patients with 2 -1V 71(8.3) 40,624 (17) 60 (10) 32,258 (20)
procedures, the first procedure was chosen. 3.3% incom- Missing, n 8 7,175 2 143
plete patients in the total cohort and 3.1% incomplete Charnley score = -
patients in the subgroup were excluded. A 424 (74) 71,490 (45)
B1 98 (17) 59,813 (38)
B2 33 (5.7) 21,856 (14)
: : C 19 (3.3 5,038 (3.2
21 lateral KRs in the 73 hospitals that performed Missing, n 16 s 2,430 ©2
lateral KRS. Fixation type
Cemented 574 (67) 222,665 (91) 321 (54) 148,699 (93)
Outcome Cementless 30 (3.5) 11,658 (4.7) 23 (3.9) 6,301 (3.9)
Hybrid 253 (30 11,271 (4.5 245 (42 5,488 (3.4
In the total cohort, the 4-year, 6-year, and §-year M)ilssing, n 3( ) 2,653( ) 1( ) 139( )

revision-free probabilities for the TKRs were,
respectively, 95.9% (CI 95.9-96.0), 95.2% (CI

Hospital volume
median (range)

288 (2-714) 288 (1-795) 322 (23-633) 303 (1-795)
0 0 0 0

Missing, n
95.1-95.3), and 94.5% (CI 94.4-94.6). For the  Revision 96 (1) 11,182 (4.5) 40 (6.8) 5731 (3.6)
lateral KRs these probabilities were 90.8% (CI Missing, n 2 0 0 0

88.6-93.0), 86.8% (CI 84.1-89.7), and 84.7%
(CI 81.6-87.9) (Table 3). In the subgroup, the
4-year and 6-year probabilities for the TKRs were,
respectively, 96.0% (CI 95.9-96.1), and 95.3% (C195.2-95.5)
and for the lateral KRs the probabilities were 92.1% (CI 89.3—
95.0), and 90.3% (CI 86.8-93.8) (Table 3).

The crude revision-free mortality ratio in TKR relatively to
lateral KR is 2.87 (CI 2.35-3.52) in the total cohort and 1.98
(CI 1.41-2.79) in the subgroup.

After adjustment through ATT weighting, the estimated
effects (HR) were reduced compared with the crude effects, in
the total cohort as well as in the subgroup. The weighted uni-

For abbreviations, see Table 1 and (T)KR = (total) knee replacement.

variable Cox regression showed a significantly higher revision
rate in the lateral KRs relatively to the TKRs in the total cohort
with an HR of 2.15 (CI 1.75-2.64; P < 0.001) and in the sub-
group with an HR of 1.55 (CI 1.08-2.21; P=0.02) (Figure 3).

Adjustment of the treatment effects through conditioning in
a regular multivariable Cox proportional hazards regression
analysis, where the same variables as used in the propensity
score along with treatment enter the Cox proportional hazards
model, showed results that differ only slightly from the mar-

Table 3. Results from the 4-, 6-, and 8-year Kaplan—-Meier survival analysis and the weighted univariable Cox regression on
the total cohort 2007-2021 and the results from the 4- and 6-year Kaplan-Meier survival analysis on the subgroup 2014-2021

Revision rate
per 1,000

4-year

revision-free

6-year
revision-free

8-year
revision-free

Factor n person-years survival (Cl) % survival (Cl) % survival (Cl) % HR (Cl) P value
Total cohort
TKR 240,047 7.5 95.9 (95.9-96.0) 95.2 (95.1-95.3) 94.5(94.4-94.6) reference
Lateral KR 847 21.7 90.8 (88.6-93.0) 86.8 (84.1-89.7) 84.7 (81.6-87.9) 2.15(1.75-2.64) <0.001
Subgroup
TKR 155,621 9.0 96.0 (95.9-96.1) 95.3 (95.2-95.5) - reference
Lateral KR 560 18.8 92.1 (89.3-95.0) 90.3 (86.8-93.8) - 1.55 (1.08-2.21) 0.02

For abbreviations, see Table 2 and Cl = 95% confidence interval; HR = hazard ratio.



Acta Orthopaedica 2026; 97: 708-714

712

Revisionfree survival (%) - total cohort

Revisionfree survival (%) - subgroup

100 100+
TR — Discussion
%0 %07 In this study we compared the risk of revision
Lateral KR between lateral KRs and TKRs and showed
807 Lateral KR 807 that lateral KRs have a 2.2 times higher risk of
revision than TKRs. In the subgroup analysis,
70 70+ adjusting for BMI and Charnley score, the HR
was reduced to 1.55.
60 60 This is a unique study, as we compared sur-
vival rates of lateral KR with TKR, which is the
50 ‘ ‘ ‘ ‘ ‘ 5 ‘ ‘ ‘ ‘ current best alternative for lateral KR in patients
0 2 4 6 8 10 0 2 4 6 8

Years after index operation

Table 4. Reasons for revision in the total cohort (2007-2021) and in
the subgroup (2014-2021). One revision can have multiple reasons
for revisions. Values are count (%)

Total cohort Subgroup

Lateral Lateral

TKR KR TKR KR
Reasons for revision n=204,047 n=847 n=155,621 n=560
Arthrofibrosis 607 (5.4) 2(2.1) 439 (7.7) 2 (5.0)

Bearing dislocation 1(0) 0 (0) 1(0) 0 (0)
Infection 2,229 (20) 6 (6.3) 1,424 (25) 4 (10)
Instability 3,275 (29) 20 (21) 1,686 (29) 13(33)
Loose femur 743 (6.6) 8(8.3) 284 (5.0) 2(5.0)

Loose patella 147 (1.3) 0(0) 61 (1.1) 0(0)
Loose tibia 2,474 (22) 13 (14) 1,043(18) 5(13)
Malalignment 1,705 (15) 12 (3) 781 (14) 6 (15)
Other reason 1,153 (10) 15 (16) 485 (8.5) 8 (20)

Patellar dislocation 371(3.3) 0(0) 215(3.8) 0(0)
Patellar pain 3,752 (34) 9(9.4) 1,750 (31) 5(13)

Periprosthetic fracture 252 (2.3) 1 (1.0) 138 (2.4) 0(0)
Polyethylene wear 380 (3.4) 6(6.3) 97 (1.7) 2(5.0)
Progression OA 65 (0.6) 48 (50) 29 (0.5) 9 (23)

Revision removal 301 (2.7) 2(2.1) 98 (1.7) 0(0)

OA = osteoarthritis.

ginal results in the case of ATT weighting. In the total cohort
and in the subgroup the conditional HRs were respectively
2.05(CI 1.67-2.52) and 1.53 (CI 1.08-2.16).

Reasons for revision

Most frequently registered reasons for revision in lateral KR
in the total cohort were progression of osteoarthritis, polyeth-
ylene wear, malalignment, instability of the prosthesis, and
loosening of the femoral or tibial component. These reasons
for revision were more common in lateral KRs compared with
the TKRs (Table 4). In the subgroup, the same reasons for
revision were reported (Table 4). Most frequently registered
reasons for revision for TKR in both cohorts were patellar
pain, instability and loosening, and infection.

Years after index operation

Figure 3. Weighted Cox proportional hazard regression survival curve for the total
cohort 2007-2021 and for the subgroup 2014-2021 (additionally adjusted for BMI and
Charnley score). TKR: total knee replacement. Lateral KR: lateral knee replacement.

with lateral osteoarthritis. Previous studies only
compared medial with lateral KRs, which is of
limited value as medial and lateral KR proce-
dures have different indications and biome-
chanics [12,16]. A problem with the compari-
son between lateral KRs and TKRs may be the
lower threshold for revision for lateral KR. Tay and colleagues
reported that KRs have a double lifetime risk of revision com-
pared with TKR [17]. This is in line with our results. Several
factors play a role in the higher risk of revision of lateral KR.
Leg alignment can affect the osteoarthritis pattern and as a
result most patients who were treated with a lateral KR had
a valgus leg alignment. However, post-lateral meniscectomy
patients with a neutral or slight varus alignment, instead of the
valgus alignment most patients have, may be more prone to
develop medial osteoarthritis. Furthermore, a lateral parapa-
tellar approach provides limited visualization of the medial
compartment and is more difficult to enlarge for conversion
to TKR. Thus, the threshold for intraoperative conversion to a
TKR is relatively high compared with a medial KR procedure.
Also, overstuffing of the lateral compartment due to lateral
ligamentous laxity is common, resulting in progression of
medial osteoarthritis [18,19].

A comparison of lateral KR and TKR performed in patients
with a valgus deformity is likely the best way to compare
these cohorts, as performing a TKR for valgus deformity con-
tinues to be a challenge for surgeons. Only 10% of patients
with osteoarthritis have a valgus deformity [20]. The most
challenging factors are restoration of neutral mechanical axis
and correct ligament balance, which is of importance for the
longevity of the prosthesis [21]. Therefore, a future study
comparing these 2 groups would be valuable as has been
previously described for medial KR vs TKR for anterome-
dial osteoarthritis in a study by Witjes et al. They concluded
that patients treated with TKR for anteromedial osteoarthritis
showed better knee-specific function scores and satisfaction
scores compared with the patients treated with TKR for other
wear patterns [22]. Possibly, TKR for valgus osteoarthritis has
survival rates that are more in line with the survival rates we
observed for lateral KR.

Our relatively good survival for lateral KRs is in line with
other studies showing a 10-year survival of 85% [23]. Further-



Acta Orthopaedica 2026; 97: 708-714

713

more, valgus knees undergoing TK A have a 2 times higher risk
of revision compared with those in varus [24]. Nevertheless, a
high dislocation rate of 4% was found and therefore they rec-
ommended an intraoperative assessment of the stability of the
bearing. The same conclusion was drawn by Mohammad et al.
in a registry study [25]. The high dislocation rate observed in
these studies was in line with our findings, as bearing disloca-
tion was one of the most frequent reasons for revision (20.1%
of the revisions were due to bearing dislocation; before adding
this item, the orthopedic surgeons used instability to register
bearing dislocation).

There are a few possible explanations for the discrepancy in
findings in the total cohort compared with the subgroup (better
survival and lower HR in the subgroup). The first could be the
increasing lateral KR volume in the period between 2014 and
2021 due to better knowledge of indications (patient selec-
tion criteria) and larger surgeon volumes due to better experi-
ence. Higher hospital and surgeon volume of KR results in
better survival [26-28]. To achieve a high volume of lateral
KRs, knowledge of the right indications and patient selection
is important, as has also been concluded by Bunyoz et al. [29].
They also stated that starting up the practice of lateral KR is
safe and efficient for surgeons who already have experience
with medial KRs [29]. The last reason for the better survival
and lower HR in the subgroup could be the improvement in
lateral KR techniques over time, such as proper patient selec-
tion, surgical technique, and implant choice [30].

Another reason for the difference between the cohorts could
be the use of more mobile bearings in the total cohort than in
the subgroup. Mobile bearings dislocate more in the lateral
component of the knee. Since 2018 a clear switch from mobile
to fixed bearings is seen. Mohammad et al. even concluded
that 30% of the revisions in lateral KRs are caused by bearing
dislocation, therefore suggesting assessing bearing stability
intraoperatively and when unstable implanting a fixed bear-
ing [25]. However, in our study the mobile and fixed bearing
ratio is the same in the total cohort and the subgroup. There-
fore, this could not be an explanation for the discrepancy in
the findings between the subgroup and the total cohort. When
the switch to fixed bearings carries through, we expect that the
survival rate will increase further as shown in a single-center
study by Hariri et al., because revisions for bearing dislocation
will occur less frequently [31].

Finally, it could be that medial progression of osteoarthritis
occurs in the 2nd decade after the primary procedure. Thus,
with the current data we are missing the revisions due to pro-
gression of osteoarthritis in the group containing procedures
after 2014. We consider this a possible explanation, because
in the subgroup only 1.5% had a revision due to progression
of osteoarthritis, while in the total cohort 5.3% had a revision
because of progression of osteoarthritis. However, of the 48
lateral KRs in the total cohort that were revised because of
progression of osteoarthritis, only 6 were revised at 10 years
or later. A study by Harrington seems to explain this in terms

of loading patterns in the knee [32]. The center of joint pres-
sure is located mostly in the medial compartment of the knee
during walking, which could explain progression of osteoar-
thritis at an earlier stage than in patients with a medial KR.

Limitations

First, we were not able to include several confounders in our
model such as the preoperative indication for TKR (namely
varus or valgus deformity). TKRs performed for valgus defor-
mity are generally more difficult; this is actually the group we
are interested in for comparison with lateral KR. However,
the present comparison of lateral KRs vs the total group of
TKRs has definite value, because currently no knowledge is
available on the survival of the lateral KR in comparison with
the TKR in Dutch hospitals. Nevertheless, we are aware of
the missing element and the consequences it could have on
the outcome. However, we used the best possible statistics to
create weighted cohorts. Second, a limitation of the LROI is
the missing individual surgeon volume in the database. There-
fore, we could only add the hospital volume as a possible
confounder. This is mainly a limitation because most regis-
ter studies report surgeon volume instead of hospital volume.
Furthermore, the implant design will be assessed as a factor
that has impact on the outcome of the lateral KR.

Conclusion

We showed a significantly higher revision rate for lateral KRs
compared with TKRs. Caution is needed with the interpreta-
tion of the results and a future study comparing lateral KR and
TKR for valgus knee osteoarthritis is necessary.
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