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Abstract

Purpose In recent years, the preferred fixation method for unicompartmental knee arthroplasty (UKA) has changed from
cemented to cementless. The aim of this study was to compare patient-reported outcome measures (PROMs) from the
cemented versus cementless techniques two- and twelve-months post-operation.

Methods From 2015 to 2019, 187 cemented and 261 cementless UKAs were included based on an institutional registry. The
Oxford Unicompartmental Knee System™ (Zimmer Biomet, Bridgend, United Kingdom) was used for all patients. Three
experienced surgeons performed all procedures. Data were collected pre- and peroperatively, and at two- and twelve-months
postoperatively. PROMs included pain (evaluated on a numeric rating scale [NRS] during activity and at rest), and knee
function (evaluated with the disease-specific short form of the Knee injury and Osteoarthritis Outcome Score [KOOS-PS]).
Patients also rated postoperative joint function (better, unchanged, uncertain or worse) and were asked, “based on your
experience to date, would you go through the surgery again?”. Duration of surgery was noted and revisions during the first
post-operative year were evaluated.

Results The cemented group reported significantly lower activity-related pain at both two- and twelve-month follow-up. This
was also the case for pain at rest at twelve-month follow-up, and KOOS-PS at two-month follow-up. Duration of surgery
(adjusted for surgeon differences) was eight minutes less on average with the cementless technique. Eleven prosthetic joint
infections (PJIs) were found following the cementless fixation technique compared to three using the cemented implant.
Conclusion UKA cases with cemented implants had lower pain scores during activity two and twelve months after surgery
compared with those who had cementless implants. Differences in favor of the cemented group were also found for pain at
rest one year after surgery and for KOOS-PS two months after. Surgery was significantly shorter in duration in the cement-
less group, but a relatively high number of PJIs were found in that same group.

Level of evidence Level II.
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Introduction

There is an ongoing discussion concerning fixation method
in medial unicompartmental knee arthroplasty (UKA). In

D4 Tone Gifstad its annual report for 2020, the Norwegian Arthroplasty
tone.gifstad @stolav.no Register noted an increasing use of cementless UKA, from
1% in 2014 to nearly 40% in 2019 [1]. Campi et al. [9
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in other recent findings. For example, Mohammad et al.
[14] found lower long-term revision rates for cementless
UKA compared with cemented UKA and positive results
for cementless UKA for all age groups [15]. Basso and
colleagues [5] reported that using a cementless fixation
could possibly improve survival rate by reducing prob-
lems associated with the cement, such as inappropriate
penetration and loose fragments. Other researchers have
reported shorter surgery duration with cementless implants
[2, 5, 18], and reduction of radiological radiolucent lines,
possibly improving implant survival [3]. Cementless fixa-
tion being seemingly a safe method with acceptable results
regarding implant survival and knee function, was intro-
duced at the present hospital in 2017. However, no study
had compared postoperative pain following cemented and
cementless UKA. For patients with osteoarthritis, pain and
its impact on activity of daily living is the main indica-
tion for surgery. Consequently, relief of pain after surgery
is an important criteria of success and highly relevant to
evaluate in new surgical methods. Therefore, the aim of
the present study was to compare patient reported activity-
related pain and pain at rest, two and twelve months after
cemented versus cementless UKA. Scores on the short
form of the Knee Injury and Osteoarthritis Outcome Score
(KOOS-PS) were also evaluated, together with duration
of surgery and revisions reported during the first post-
operative year. The hypothesis was that there would be

Fig. 1 Flow-chart (UKA—uni-
compartmental knee arthro-
plasty)

Number of patients
cemented UKA:

187

no significant differences in the above-mentioned PROMs
between cemented and cementless UKA.

Methods

This prospective cohort study was based on an institutional
quality registry and included patients undergoing medial
UKA between 2015 and 2019. One hundred and eighty-
seven patients undergoing surgery from 2015 to 2017
received a cemented UKA, while 261 patients undergoing
surgery from 2017 to 2019 received a cementless UKA. A
higher number of patients were included in the cementless
group in case of a potential learning curve with the new
technique. The patients were evaluated preoperatively, and
at two- and twelve-month follow-up, by an experienced
physiotherapist. The number of patients available at each
follow-up is presented in Fig. 1. Three experienced ortho-
pedic surgeons performed all arthroplasties. Preoperatively,
patient demographics were collected together with PROMs,
presented in Table 1. No significant differences were found
in these between the groups. PROMs included pain, reported
on a numeric rating scale (NRS) from zero (no pain) to ten
during activity and at rest, and KOOS-PS, reported from no
difficulty (0) to extreme difficulty (100). At twelve-month
follow-up, patients also rated their postoperative joint func-
tion (better, unchanged, uncertain or worse) compared with
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-

—{ Reasons:
Prosthetic joint infection (n = 2)
\

Excluded from further analysis due to revision (n = 2)

\ N\
Excluded from further analysis due to revision (n = 9)
Reasons:

Prosthetic joint infection (n = 9)

-~

2-month follow-up

\

Number of patients available for evaluation: 181 (98%)

2-month follow-up
Number of patients available for evaluation: 245 (97%)

J J

Vs

Reasons:

— Prosthetic joint infection (n = 1)
Dislocated insert (n= 1)
Instability (n=1)

.

Excluded from further analysis due to revision (n =3 )

A (Excluded ' from further analysis due to revision (n = 5)
Reasons:
Prosthetic joint infection (n = 2)
1 Dislocated insert (n = 1)
Depressed tibial component (n = 1)
) \[racture around the tibial component (n = 1) Y,

e

12-month follow-up

\

Number of patients available for evaluation: 169 (93%)

~N e \

12-month follow-up
Number of patients available for evaluation: 237 (96%)

J . J

@ Springer



Knee Surgery, Sports Traumatology, Arthroscopy

Table 1 Mean preoperative data (standard deviation)

Cemented group Cementless group

Sex (female/male) 86/101 106/155
Age 64 (9.6) 64 (9.5)
ASA 2(0.6) 2(0.6)

BMI (kg/m?) 29 (4.9) 30 (4.8)
Pain at activity 6.3 (1.7) 6.4 (1.8)
Pain at rest 3.6 (2.5) 3.6 (2.5)
KOOS-PS 39 (14) 42 (14)

preoperative function and were asked; “based on your expe-
rience to date, would you have gone through the surgery
again?”. Duration of surgery was also compared for the two
groups together with evaluation of postoperative prosthetic
joint infection (PJI) and other revisions that occurred dur-
ing the first year following the operation. All surgeries were
carried out following a fast-track model for arthroplasties,
and The Oxford Unicompartmental Knee System™ (Zim-
mer Biomet, Bridgend, United Kingdom) was used dur-
ing the whole period. The standard technique included a
mini-invasive approach through the anteromedial capsule,
and microplasty instruments were used. The postoperative
treatment was standardized for all patients and focused on
immediate weight bearing, early mobilization, multimodal
medication for pain relief, thromboembolic prophylaxis and
referral to a local physiotherapist [21].

Preoperatively, all patients were informed about the
institutional registry for hip- and knee arthroplasty patients
and provided written consent to their data being used for
scientific purposes. The Regional Committee for Medical
and Health Research Ethics, Section A, South East Nor-
way evaluated the project protocol and decided it could be
implemented without further approval (IRB0O0001871 REC
South-East A).

Statistical analysis

A General Linear Mixed Model (GLMM) was used to
analyze PROMs and duration of surgery. Age, gender and
ASA were included as covariates in all models. All patients
undergoing UKA between 2015 and 2019 were included
and determined the sample size. The preoperative value
of the tested variable was included as a covariate to cor-
rect for initial imbalance between the groups. The statisti-
cal model used fixation and two time points as fixed factors
and included a random subject intercept. Interaction terms
were used to obtain group comparisons at two time points.
When analyzing duration of surgery, surgeon was included
as a fixed factor to account for differences in surgeon-vol-
umes and individual surgeons’ operating-times. Sequen-
tial Bonferroni-correction was used to adjust for multiple

comparisons. Normality of residuals was verified by his-
tograms. The statistical analyses were performed using the
software package IBM®SPSS Statistics for Windows, ver-
sion 26.

Results

The cemented group had significantly less activity-related
pain at both follow-up evaluations compared to the cement-
less group. The descriptive results for activity-related pain,
pain at rest and KOOS-PS are presented in Fig. 2a—c. The
results of the GLMM model for the various PROMs are pre-
sented in Table 2. Subanalyses were performed to address
the potential influence of a learning curve with the cement-
less technique. No clear tendencies were found and all
patients were included (results not shown).

At the twelve-month follow-up 92% of the patients in the
cemented group rated their knee function as better and 91%
said that they would have gone through the surgery again.
The corresponding numbers in the cementless group were
90% and 88%, respectively.

Mean duration of surgery was 58 min (standard devia-
tion [SD] 10, range 43—100 min) in the cemented group
and 54 min (SD 12, range 34—130 min) in the cementless
group. Using surgeon as a fixed factor in the GLMM model
to account for individual surgeon differences, the estimated
duration of surgery in the cemented group was 65 min com-
pared to 57 min in the cementless group (p <0.001).

Distribution of PJIs and other revisions are described
in Fig. 1. The PJIs in the cementless group were distrib-
uted evenly throughout the study period. Most infections in
both groups (ten out of fourteen) were successfully treated
with one or two standardized debridement, antibiotics and
implant retentions (DAIRs), one patient underwent one-step
revision to TKA, and the remaining three patients needed
further revisions before conversion to TKA. The patient
undergoing one-step revision to TKA had concomitant
anterior cruciate ligament reconstruction performed at the
primary surgery and had the longest operating time in that
group (130 min).

Discussion

The main finding from the present study was signifi-
cantly lower scores for activity-related pain in favor of the
cemented group at both two- and twelve-month follow-up.
Also, pain at rest at twelve-month follow-up and KOOS-
PS at two-month follow-up were significantly lower in the
cemented group. Duration of surgery was estimated to be
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Fig.2 a Descriptive activity-related pain score preoperatively and
after two- and twelve-months post-operatively. b Descriptive pain at
rest score preoperatively and after two and twelve-months post-oper-

Table2 PROMs at two- and twelve-month follow-up, based on a
General Linear Mixed Model

Follow-  Cemented Cement- Differ- p-value
up less ence
Pain, 2 month 2.0 2.4 -05 0.024*
activity
Pain, 12 month 1.3 2.1 -038 <0.001*
activity
Pain, rest 2 month 14 1.5 -0.2 0.32
Pain, rest 12 month  0.65 1.1 -04 0.006*
KOOS-PS 2month 269 30.2 -33 0.009*
KOOS-PS 12 month 23.8 26.3 -25 0.072
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atively. ¢ Descriptive KOOS-PS score preoperatively and after two-
and twelve-months post-operatively

eight minutes less with the cementless technique. A rela-
tively high number of PJIs were found for the cementless
group.

The differences in scores between the cemented and the
cementless group were less than 1 point, and an impor-
tant question is whether the statistically significant differ-
ences found were clinically significant. Bird and Dickson
[7] reported that patients at the upper end of the pain scale
usually needed a larger decrease before experiencing pain
relief. For the NRS, pain from one to three points is consid-
ered mild, whereas, moderate pain ranges from four to six
points [10]. The patients in the present study had preopera-
tive mean values around six for activity-related pain and four
for pain at rest. Already at the two-month follow-up the NRS
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was around two in both groups. Bandholm et al. [4] used 1.5
points as the minimal clinically important difference (MID)
when evaluating knee pain during strength training after
TKA, while Rian et al. [19] used a MID of 0.5 points when
evaluating postoperative pain after TKA. Based on these
considerations, the differences between the groups found in
the present study could be clinically relevant.

Nam et al. [16] found no significant difference in pain
when comparing cemented and cementless TKA four to
six-weeks postoperatively. However, they discussed the
possibility of increased pain during the early postopera-
tive phase prior to biologic fixation in the cementless group
[16]. Radiostereometric analyses have shown increased
migration of cementless tibial components compared with
cemented components during the first-three months follow-
ing the operation, before stabilizing subsequently [11, 17].
Another study reported slightly more pain at six months with
cementless tibial fixation in TKA compared with cemented
fixation, and no difference one-year postoperatively [6]. The
differences in pain in the present study, with lower pain lev-
els in the cemented group, were still present after twelve
months. Improvements for all PROMs were found for both
groups from preoperative score to the twelve-month follow-
up evaluation. Kerens et al. [12] found comparable clinical
results between their groups when comparing 60 cases of
cemented UKA with 60 cases of cementless UKA.

PJI is one of the most severe complications following
arthroplasty surgery. For the cementless group, there were
a relatively high number of infections during the first twelve
months post-operation compared with the cemented group.
Overweight and prolonged duration of surgery have been
reported to increase risk of infection [20]. There were no dif-
ferences in preoperative BMI between the two groups in the
present study. However, with mean BMI close to 30 kg/m?,
a significant number of the patients were overweight (BMI
25-29 kg/m?) or suffered from obesity (BMI> 30 kg/m?).
The duration of surgery was, as expected, significantly lower
in the cementless group. A change in operative technique
or implant could possibly have led to an increase in rate of
infection for a period of time. The infections in the present
study were evenly distributed within the two time periods
studied and could not easily be explained by a learning curve
for the new fixation technique. A theoretical advantage for
cemented implants, that they allow local antibiotics around
the implant from the cement, could have supported the find-
ings in the present study. However, this has not been possible
to detect in large registry-based or case—control studies [20].
One patient in the present study underwent osteosynthesis
of a fissure near the tibial component and one was in need
of a revision due to subsidence of the tibial plateau, both in
the cementless group. A recent review found comparable
incidence of periprosthetic tibial fractures in cemented and
cementless UKA, but the authors discussed elements of the

cementless technique that could increase the risk of fracture
[8].

A randomized controlled study design could have secured
a more random distribution of patients in the two groups,
but no large baseline differences were seen between the two
groups (Table 1). The follow-up evaluations were performed
by an experienced physiotherapist and not by an orthopedic
specialist, which could possibly be considered a limitation
of the study. This decision was made for logistical reasons
and to secure evaluation of an independent observer. Several
studies reporting results after UKA have their origins in the
environment of the developers of the implants and there have
been concerns around the reproducibility of such results
[13]. In a review, Labek et al. [13] found in that the insti-
tution that developed the Oxford unicompartmental knee
replacement was involved in more than 50% of publications
relating to this technique. In the present study, prospectively
collected data from a university hospital were reported and
three surgeons were involved. This should strengthen the
generalizability of the study. Also, the demographic data
correspond well to other publications summarized in a
recent review [5]. Together with a follow-up rate well above
90%, the presented results should be very representative of
this patient group and thus should be very useful to others.
The PROMs in the present study, together with the relatively
high number of PJIs in the cementless group, were sufficient
to question further use of cementless UKA. The department,
therefore, has returned to using the cemented technique for
all UKAs.

Conclusion

UKA patients with cemented implants had lower pain scores
during activity two and twelve months postoperatively, and
at rest one year after surgery, compared with the cementless
group. There was a significant reduction in duration of sur-
gery for the cementless group, but a relatively high number
of PJIs were found in that same group.
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