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Abstract
Purpose: Robotic surgery has emerged as an advanced technique for
facilitating knee prosthesis implantation, especially in cases requiring high
precision. However, due to the recent introduction and implementation of
this approach, long‐term data on its outcomes remain limited in the litera-
ture. This study aims to assess implant survival, complications and
reoperation rates resulting from robotic arm‐assisted partial knee ar-
throplasties, with a long‐term follow‐up period.
Methods: A retrospective analysis was conducted on 236 patients who
underwent robotic arm‐assisted partial knee arthroplasty, with a minimum
follow‐up of 10 years. Clinical outcomes were evaluated, focusing on
implant survival, complications, reoperation rates, and overall patient sat-
isfaction. The study primarily examined medial unicompartmental knee
arthroplasty (UKA), with Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC), Knee Society Score (KSS) Part 1 and KSS
Function scores assessed preoperatively and at the last follow‐up.
Results: Among the 236 patients, 212 were available at the last follow‐up;
satisfaction rates were overall positive, with 210 patients reporting being
‘satisfied’ or ‘very satisfied’. Both WOMAC score and KSS showed statis-
tically significant improvement postoperatively, both globally and in UKA
patients specifically.
Conclusions: The study demonstrates excellent long‐term satisfaction
rates, improved clinical outcomes and implant survival with minimal surgical
morbidity. These findings offer valuable insights into the effectiveness of
robotic arm‐assisted knee arthroplasty.

Level of Evidence: Level III, retrospective comparative study.
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INTRODUCTION

Partial knee replacement (PKR) has been introduced
as a viable alternative to total knee arthroplasty (TKA)
in case single compartments of the knee are involved in
a degenerative process [9, 29, 33, 38, 46]. Under the
common name of PKR then fall the unicompartmental
or unicondylar knee arthroplasty (UKA), which can in
turn be implanted on the medial or on the lateral
condyle (taking the respective name), and the patello‐
femoral joint replacement; these three different im-
plants can then be combined, in order to obtain
multicompartmental configurations [17]. Medial UKA is
the most commonly performed procedure [7, 8, 16]: this
predominance is mainly due to the fact that the medial
compartment represents one of the most sensible ones
in the joint and is thus one of the most prone to com-
plications [7, 40, 41]. Compared to TKA, medial UKA is
less invasive and more respectful of the knee's native
kinematics, while reducing blood loss and the need for
transfusions, accelerating the return of function,
reducing the use of pain medications, improving the
range of motion (ROM), shortening the duration of the
hospitalization and simplifying future revision scenarios
[13, 14, 28, 48]. Despite the excellent functional results
achieved for the majority of patients [4, 13, 31, 39, 46],
long‐term survival is still at the centre of debate
[31, 37]; it is however to specify that the main compli-
cations after UKA implantation, namely femorotibial
osteoarthritis of the contralateral compartment and
loosening of the tibial implant, are in the majority of
cases due to an incorrect implant placement [3, 28, 43].
In fact, one of the biggest challenges regarding the
ultimate success of the procedure is the technically
demanding nature of the surgery, which is therefore
subject to more complications than a TKA operation:
[31] inadequate prosthesis alignment has indeed been
associated with early UKA failure and is likely to con-
tribute to the higher revision rate seen with UKA com-
pared to TKA (4.6% vs. 1.4% at 3 years) [42]. More-
over, scientific evidence suggests that surgeons
performing low volumes of UKA present higher revision
rates, reflecting the complexity and the challenging
learning curve of this surgery [1, 6, 9, 32, 34, 47].
Robotic‐assisted surgery has therefore recently been
introduced as a tool to help the surgeon in performing
this kind of complex operation in a more controlled
environment, and many different robotic systems are
nowadays available on the market [19, 35]. Thanks to
the recent widespread of this technique, an increasing
number of studies on assisted UKA became available
in the literature, and they overall reported improved
lower limb alignment, soft tissue balance and implant
placement when compared to conventional surgery
[42, 43]. The use of robotics in partial knee
reconstruction surgery appears then to be a potential
tool to decrease the difficulties for low‐volume

surgeons [2, 29], and overall it can allow to achieve
better clinical outcomes, implant survival and minimal
(or even absent) surgical morbidity. However, despite
these encouraging findings, the novelty of these
devices poses challenges in assessing their long‐term
outcomes. Consequently, literature on this topic
remains scarce, and when available, it often involves
cohorts of small patient numbers [42].

To address this gap, the current retrospective study
aims to gather and present 10‐year follow‐up data on a
considerable number of patients who underwent PKR
at our clinic with the use of robotic assistance. Our
hypothesis is that this technique will achieve a higher
survivorship rate compared to the traditional approach,
which typically reports between 80% and 90% survival
at 10 years [23, 26, 27, 36], and therefore the data
analyzed will be used to verify this claim.

MATERIALS AND METHODS

A total of 236 consecutive patients were involved in this
retrospective study.

Inclusion criteria for the study were based on
standard guidelines for unicompartmental knee ar-
throplasty, and included ligamentous stability, deformi-
ties not exceeding 10° of varus or valgus, a weight limit
of 120 kg, absence of inflammatory pathologies,
osteoarthritis affecting only one compartment, pre-
served ROM, and no age restrictions.

Each patient underwent a robotic‐assisted PKR in
the period between 27 January 2011 and 18 December
2012. In detail, 208 patients received a medial UKA
(88%), 11 a lateral UKA (5%) and 17 a bicompartmental
PKR (7%). The decision to implant a UKA was based
on clinical criteria, such as the location of pain, as well
as instrumental assessments including x‐rays and
magnetic resonance imaging. In the case of bi-
compartmental PKR, involving medial UKA combined
with patellofemoral joint replacement, the decision was
made when visible wear of the femoral condyle was
visible on imaging studies, which is clinically sympto-
matic. In some cases, this wear may be confirmed in-
traoperatively and addressed in real time.

All the surgeries were performed with the assist-
ance of the Interactive Robotic Arm System (RIO;
MAKO Stryker). It is noteworthy to mention that the
patients presented in this study represent some of the
first cases of robot‐assisted UKAs performed in Italy, if
not the first ones themselves.

The RIO is a semi‐active haptic‐guided robotic
system (Figure 1) and offers active assistance in per-
forming the bone resections themselves, providing a
series of haptic feedbacks to the surgeon and mod-
ulating the activity of the cutting tool accordingly; this
approach is therefore different from computer‐assisted
navigation, as this latter provides mainly passive
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guidance and feedback. For each patient, preplanning
was required in order to establish the resection plan,
defined according to the implant selected and the bone
geometries. This planning was then used during the
procedure to instruct the robotic system: the semi‐
active robot synchronizes thus the drill's position ac-
cording to the operational boundaries and, as the drill
approaches the limits of the planned resection (in terms
of location or depth), the system automatically decel-
erates it or retracts it into the handle, thereby mitigating
the risk of excessive bone removal. This technology
allowed therefore the surgeon to perform bone resec-
tions within precise parameters, offering feedback and
controls that minimize errors enhancing precision.

Before the operation, each patient was evaluated to
assess the level of severity of their condition. In order to
quantify this evaluation, three scores were extracted
from the surveys: Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) [5], Knee
Society Score (KSS) Part 1 (encompassing questions
related to pain, function and quality of life, resulting in
an overall assessment of the patient's experience) [21]
and KSS Function (a subscale of the KSS, focused
specifically on the physical function of the knee,
assessing activities such as walking, stair climbing, and
other daily tasks to provide a targeted measure of
functional improvement after surgery) [21].

These same scores, when possible, were then
obtained at the patients' 10‐year follow‐up.

A post‐hoc analysis was performed for the three
scores using G*Power 3.1.2 [11, 12], first considering all
the patients and then focusing on the medial‐UKA group
alone. In detail, the effect size was evaluated indepen-
dently for each parameter using the pre‐operative and
post‐operative averages and standard deviations. An
alpha error of 0.05 (a universally accepted threshold) was
chosen, and the sample size was determined based on
the numerosity of the two groups.

The statistical analysis of the data was then per-
formed on both the pre‐operative and follow‐up
results. Firstly, the normality of the distributions was
checked with a Normal Probability Plot; after having
obtained positive outcomes from this test, the data
were analyzed to evaluate the mean and standard
deviation for each score. Comparisons in terms of
pre‐operative/follow‐up and implant configuration
were then performed to assess eventual significant
differences.

RESULTS

Out of 236 patients who underwent surgery, 212
(89.83%) were available to be evaluated for the
10‐year follow‐up, 9 patients (3.81%) died for reasons
unrelated to the surgery, 5 patients (2.11%) required
revision surgery and were operated in the meantime, 4
patients (1.69%) developed pathologies unrelated to
the surgery (one case of Alzheimer, two cases of Par-
kinson and one case of brain ischaemia) and were
incapable for participation to the follow‐up, and 6 pa-
tients (2.54%) were unreachable and therefore were
not evaluated.

Survivorship was assessed through radiographic
follow‐up and patient interviews, where clinical condi-
tions were evaluated. Patients demonstrating positive
outcomes at the 10‐year follow‐up were thus included
in the survivorship data, and interviews with the rela-
tives of deceased patients were also conducted to
verify the condition of the operated knee in the period
prior to death, demonstrating positive results. Patient‐
reported outcome measures (PROMs) were incorpo-
rated into the scoring system used in our follow‐up
assessments, therefore the analysis in this study fo-
cused specifically on these scores, as they already
represent a comprehensive evaluation based on

F IGURE 1 Pre‐ and post‐operative average WOMAC scores, KSS Part 1 and KSS Function (all patients involved). KSS, Knee Society
Score; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.
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PROM data. Among the patients interviewed at the
follow‐up, 99% stated that their expectations regarding
the surgery had been met and that they would undergo
the reference surgical procedure again: 202 patients
reported feeling very satisfied, 8 were satisfied and 2
were neither satisfied nor dissatisfied. At the final
follow‐up, three cases of loosening of the tibial com-
ponent and two cases of painful prostheses (that
required total revision surgery) were observed.

It is important to note that one case of femoral
fracture and two cases of tibial fracture occurred
approximately one month after surgery, in correspon-
dence to the pin holes required for fixing the marker
arrays. These complications were treated with a fem-
oral plate fixation, a tibial intramedullary nail, and a
plaster cast, respectively.

Moreover, six cases of persistent synovitis were
noted, which were reduced to four cases after various
arthrocentesis and anti‐inflammatory therapy with ste-
roids. In 2 cases, cultures tested positive for Staphy-
lococcus aureus and Staphylococcus epidermidis.
These cases were addressed through a DAIR proce-
dure, involving thorough debridement, replacement of
the polyethylene insert and a targeted antibiotic therapy
for 4 weeks.

A radiographic progression of wear in the other
compartments was furthermore observed in 26 patients
at the 10‐year follow‐up; however, this progression was
not clinically relevant.

Addressing the statistical analysis of the scores, a
statistical power exceeding 0.95 was identified for all
parameters and groups investigated, reflecting the
substantial improvements in these scores; the
normality test results returned a positive outcome,
therefore justifying the statistical approach used. The
comparison between pre‐operative and 10‐year
follow‐up scores, comprehending all the patients,
returned clinical improvements up to 70% of the score
values. Statistically significant increases (p < 0.05)
were thus overall observed for WOMAC, KSS Part 1
and KSS Function (see Table 1, graphically repre-
sented in Figure 1).

Focusing on the patients who received a medial
UKA implant, which accounted for 88% of the total
cohort, the scores demonstrated a similar trend, with
statistically significant increases (p < 0.05) observed
across all score measures (Table 2).

DISCUSSION

In this retrospective study, clinical outcomes, patient
survival and satisfaction rates were evaluated for
robotic‐assisted UKA at a minimum of 10 years post-
operatively. The results of this evaluation showed that
patients in this series exhibited excellent implant sur-
vival, with a 94% satisfaction rate (considering all the
patients were still alive or unreachable at the time of the
follow‐up), along with significant improvements in clin-
ical outcomes, as indicated by substantial enhance-
ments in KSS and WOMAC score related to pain,
stiffness, and function. These positive outcomes were
consistent with the observed improvements in knee
flexion and alignment. Notably, only five cases required
revision to TKA, with three of these procedures per-
formed at another facility. This study stands out due to
the high volume of medial unicompartmental prosthesis
implants performed using robotic assistance, making it
one of the largest reported in the literature with long‐
term follow‐up.

Our findings align with other significant studies,
such as the long‐term study performed by Zambianchi
et al. [45], which returned a slightly lower follow‐up rate
but a comparable survival rate; the prospective multi-
center study by van der List et al. [28] also reported
excellent implant survival at short‐term (98.8%) with
robotic arm‐assisted UKA, as well as excellent satis-
faction rates, similar to the ones found in this study.
Additionally, 92% of their patients were either very
satisfied or satisfied, a satisfaction rate highlighted by
the authors as the highest reported in any large cohort
study to date [28]. Kleeblad et al. [25], in another pro-
spective multicentric study of robotic arm‐assisted
UKAs, reported a survival rate of 97.5%, with 91% of
patients very satisfied or satisfied at mid‐term follow‐
up. Regarding satisfaction, the rates in our study are
among the highest reported for robotic‐assisted or
conventional UKA [15, 42]. Specifically, 88.9% of our
patients were very satisfied or satisfied at an average
follow‐up of 10 years. Slightly higher satisfaction rates
have been reported by Wong et al. [44] (98%), but it is
considered that ‘excellent’ or ‘good’ satisfaction rates
generally range between 77.5% and 94.5% in short to
medium terms, after conventional UKA [16].

TABLE 1 Pre‐ and post‐operative scores (all patients involved).

Score Pre‐operative Post‐operative

WOMAC 48 ± 9 95 ± 14

KSS Part 1 47 ± 12 91 ± 10

KSS Function 53 ± 9 94 ± 14

Abbreviations: KSS, Knee Society Score; WOMAC, Western Ontario and
McMaster Universities Osteoarthritis Index.

TABLE 2 Pre‐ and post‐operative scores (medial UKA
patients only).

Score Pre‐operative Post‐operative

WOMAC 48 ± 9 95 ± 9

KSS Part 1 47 ± 12 91 ± 10

KSS Function 53 ± 14 94 ± 14

Abbreviations: KSS, Knee Society Score; UKA, unicompartmental or
unicondylar knee arthroplasty; WOMAC, Western Ontario and McMaster
Universities Osteoarthritis Index.
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A common agreement among all these studies con-
sists in the deduction that one possible explanation for the
excellent survival and satisfaction rates of robotic arm‐
assisted UKA is the ability to precisely control surgical
variables [2, 16, 29]. Our results, in conjunction with pre-
vious data, indicate that accurate implant placement and
optimal lower limb alignment can lead to excellent implant
survival and high patient satisfaction rates. The accuracy
of robotic systems and the precision of robot‐assisted UKA
compared to conventional UKA, particularly in terms of
implant placement and knee kinematics, have already
been demonstrated in previous studies [4, 10, 20, 22, 24,
29, 31, 45].

The results of our study regarding the alignment and
positioning of the implant agree with the existing literature,
showing maintenance of the achieved parameters even at
an average follow‐up of more than 10 years.

The present study has, however, several limitations
to be reported. First, it is a single‐centre study, which
may limit the generalizability of the findings to other
institutions or patient populations. Concerning the
population, it is to be reported that phenotype charac-
terization was not performed on the patients involved,
and therefore the decision‐making was based on the
surgeons' experience alone; the Hirschmann et al. [18]
and MacDessi et al. [30] classifications, used for the
phenotype characterization, were indeed introduced
only years after the surgeries addressed in this study: it
was therefore not possible to categorize knee using
these frameworks. Additionally, multiple surgeons per-
formed the procedures analyzed and the distribution of
patients across the different surgeons was not uniform,
which could introduce potential bias. Finally, the types
of PKR implanted were not uniformly distributed;
medial UKA accounted for 88% of cases, which indeed
impacted the outcomes (as highlighted by the similarity
among the global results and the ones focused on the
medial UKA cohort) and can limit comparisons with
other PKR types. This uneven distribution reflects the
lower overall demand for other types of PKR, making it
challenging to gather substantial data for each of these
types individually. Consequently, a global approach
was adopted to analyze the overall results of all PKR
types together, which nonetheless yielded highly sat-
isfactory outcomes.

CONCLUSIONS

At a minimum of 10 years post‐surgery, robotic arm‐
assisted unicompartmental knee arthroplasty demon-
strated remarkable long‐term outcomes, with high rates of
implant survival and 94% patient satisfaction. As high-
lighted by the scores achieved at the long‐term follow‐up,
patients experienced significant improvements in pain,
stiffness and overall knee function, along with the resto-
ration of knee ROM. These findings can, therefore,

reinforce the belief that robotic arm‐assisted UKA is not
only a safe and effective technique but also one that de-
livers durable results over the long term.

AUTHOR CONTRIBUTIONS
Piergiuseppe Perazzini, Paolo Sembenini, Francesco
Alberton and Andrea Cochetti were involved in the
surgeries and the patient surveys performed prior to
the study. Piergiuseppe Perazzini and Edoardo Bori
contributed to the study's conception. Piergiuseppe
Perazzini, Edoardo Bori and Bernardo Innocenti con-
tributed to the design of the analysis. Edoardo Bori
and Bernardo Innocenti contributed to the statistical
analysis of the data and the interpretation of results.
Edoardo Bori contributed to the first draft, and all the
authors contributed to its refinement to achieve the
first submission and then contributed to the revision
process leading to the resubmission.

CONFLICT OF INTEREST STATEMENT
Piergiuseppe Perazzini: Consultant for Stryker. The
other authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT
The data supporting the findings of this study are
available from the corresponding author upon reason-
able request.

ETHICS STATEMENT
This study was conducted in accordance with institu-
tional ethical standards. Due to its retrospective design,
specific ethical approval was not required according to
local regulations. Patient consent was waived for this
study due to its retrospective nature, in alignment with
institutional guidelines.

ORCID
Edoardo Bori http://orcid.org/0000-0002-1670-8359

REFERENCES
1. Baker P, Jameson S, Critchley R, Reed M, Gregg P, Deehan D.

Center and surgeon volume influence the revision rate following
unicondylar knee replacement. J Bone Joint Surg. 2013;95(8):
702–9.

2. Banger M, Doonan J, Rowe P, Jones B, MacLean A, Blyth MJB.
Robotic arm‐assisted versus conventional medial unicompart-
mental knee arthroplasty: five‐year clinical outcomes of a ran-
domized controlled trial. Bone Joint J. 2021;103–B(6):1088–95.

3. Barbadoro P, Ensini A, Leardini A, D'Amato M, Feliciangeli A,
Timoncini A, et al. Tibial component alignment and risk of
loosening in unicompartmental knee arthroplasty: a radio-
graphic and radiostereometric study. Knee Surg Sports
Traumatol Arthrosc. 2014;22(12):3157–62.

4. Battenberg AK, Netravali NA, Lonner JH. A novel handheld
robotic‐assisted system for unicompartmental knee arthroplasty:
surgical technique and early survivorship. J Robot Surg. 2020;
14(1):55–60.

5. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW.
Validation study of WOMAC: a health status instrument for
measuring clinically important patient relevant outcomes to

ROBOTIC PARTIAL KNEE: 10‐YEAR STUDY | 5

http://orcid.org/0000-0002-1670-8359


antirheumatic drug therapy in patients with osteoarthritis of the
hip or knee. J Rheumatol. 1988;15(12):1833–40.

6. Blyth MJG, Anthony I, Rowe P, Banger MS, MacLean A,
Jones B. Robotic arm‐assisted versus conventional uni-
compartmental knee arthroplasty. Bone Joint Res. 2017;6(11):
631–9.

7. Boonen B, Schotanus MGM, Kerens B, van der Weegen W,
Hoekstra HJ, Kort NP. No difference in clinical outcome
between patient‐matched positioning guides and conventional
instrumented total knee arthroplasty two years post‐operatively.
Bone Joint J. 2016;98–B(7):939–44.

8. Clement ND, Calliess T, Christen B, Deehan DJ. An alternative
technique of restricted kinematic alignment of the femur and
gap balanced alignment of the tibia using computer aided
navigation. Bone Joint Res. 2020;9(6):282–4.

9. Clement ND, Deehan DJ, Patton JT. Robot‐assisted uni-
compartmental knee arthroplasty for patients with isolated
medial compartment osteoarthritis is cost‐effective. Bone Joint
J. 2019;101–B(9):1063–70.

10. Diquattro E, Lettner J, Adriani M, Prill R, Salzmann M, Becker R.
High accuracy of component positioning and restoration of lower
limb alignment using robotic medial unicompartmental knee ar-
throplasty. Knee Surgery Sport Traumatol Arthrosc. 2024
(Forthcoming). https://esskajournals.onlinelibrary.wiley.com/doi/10.
1002/ksa.12484

11. Faul F, Erdfelder E, Buchner A, Lang A‐G. Statistical power
analyses using G*Power 3.1: tests for correlation and regres-
sion analyses. Behav Res Methods. 2009;41(4):1149–60.

12. Faul F, Erdfelder E, Lang A‐G, Buchner A. G*Power 3: a flexible
statistical power analysis program for the social, behavioral, and
biomedical sciences. Behav Res Methods. 2007;39(2):175–91.

13. Fu J, Wang Y, Li X, Yu B, Ni M, Chai W, et al. Robot‐assisted vs.
conventional unicompartmental knee arthroplasty. Orthopade.
2018;47(12):1009–17.

14. Gaudiani MA, Samuel LT, Kamath AF, Courtney PM, Lee G‐C.
Robotic‐assisted versus manual unicompartmental knee ar-
throplasty: contemporary systematic review and meta‐analysis
of early functional outcomes. J Knee Surg. 2021;34(10):
1048–56.

15. Gilmour A, MacLean AD, Rowe PJ, Banger MS, Donnelly I,
Jones BG, et al. Robotic‐arm–assisted vs conventional uni-
compartmental knee arthroplasty. The 2‐year clinical outcomes
of a randomized controlled trial. J Arthroplasty. 2018;33(7):
S109–15.

16. Hansen DC, Kusuma SK, Palmer RM, Harris KB. Robotic
guidance does not improve component position or short‐term
outcome in medial unicompartmental knee arthroplasty.
J Arthroplasty. 2014;29(9):1784–9.

17. Heyse TJ, El‐Zayat BF, De Corte R, Scheys L, Chevalier Y,
Fuchs‐Winkelmann S, et al. Biomechanics of medial uni-
condylar in combination with patellofemoral knee arthroplasty.
Knee. 2014;21:S3–9.

18. Hirschmann MT, Moser LB, Amsler F, Behrend H, Leclerq V,
Hess S. Functional knee phenotypes: a novel classification for
phenotyping the coronal lower limb alignment based on the
native alignment in young non‐osteoarthritic patients. Knee
Surg Sports Traumatol Arthrosc. 2019;27(5):1394–402.

19. Innocenti B, Bori E. Robotics in orthopaedic surgery: why, what
and how? Arch Orthop Trauma Surg. 2021;141(12):2035–42.

20. Innocenti M, Leggieri F, Theus‐Steinman C, Moya‐Angeler J,
Christen B, Calliess T. Different intraoperative joint laxity pat-
terns do not impact clinical outcomes in robotic‐assisted medial
unicompartmental knee replacement with 1‐to‐1 surface
reconstruction. Knee Surg Sports Traumatol Arthrosc. 2024;32:
3299–307.

21. Insall JN, Dorr LD, Scott RD, Scott WN. Rationale of the Knee
Society clinical rating system. Clin Orthop Relat Res. 1989;248:
13–4.

22. Jinnah AH, Augart MA, Lara DL, Jinnah RH, Poehling GG,
Gwam CU, et al. Decreased time to return to work using robotic‐
assisted unicompartmental knee arthroplasty compared to
conventional techniques. Surg Technol Int. 2018;32:279–83.

23. Kagan R, Anderson MB, Bailey T, Hofmann AA, Pelt CE. Ten‐
year survivorship, patient‐reported outcomes, and satisfaction
of a fixed‐bearing unicompartmental knee arthroplasty.
Arthroplast Today. 2020;6(2):267–73.

24. Kayani B, Konan S, Pietrzak JRT, Huq SS, Tahmassebi J,
Haddad FS. The learning curve associated with robotic‐arm
assisted unicompartmental knee arthroplasty. Bone Joint J.
2018;100–B(8):1033–42.

25. Kleeblad LJ, Borus TA, Coon TM, Dounchis J, Nguyen JT,
Pearle AD. Midterm survivorship and patient satisfaction of
robotic‐arm‐assisted medial unicompartmental knee ar-
throplasty: a multicenter study. J Arthroplasty. 2018;33(6):
1719–26.

26. Liddle AD, Judge A, Pandit H, Murray DW. Adverse outcomes
after total and unicompartmental knee replacement in 101 330
matched patients: a study of data from the National Joint
Registry for England and Wales. Lancet. 2014;384(9952):
1437–45.

27. Liebs TR, Herzberg W. Better quality of life after medial versus
lateral unicondylar knee arthroplasty. Clin Orthop Relat Res.
2013;471(8):2629–40.

28. van der List JP, Chawla H, Joskowicz L, Pearle AD. Current
state of computer navigation and robotics in unicompartmental
and total knee arthroplasty: a systematic review with meta‐
analysis. Knee Surg Sports Traumatol Arthrosc. 2016;24(11):
3482–95.

29. Lonner JH, John TK, Conditt MA. Robotic arm‐assisted UKA
improves tibial component alignment: a pilot study. Clin Orthop
Relat Res. 2010;468(1):141–6.

30. MacDessi SJ, Griffiths‐Jones W, Harris IA, Bellemans J,
Chen DB. Coronal Plane Alignment of the Knee (CPAK) clas-
sification: a new system for describing knee phenotypes. Bone
Joint J. 2021;103–B(2):329–37.

31. Mancino F, Cacciola G, Malahias M‐A, De Filippis R,
De Marco D, Di Matteo V, et al. What are the benefits of robotic‐
assisted total knee arthroplasty over conventional manual total
knee arthroplasty? A systematic review of comparative studies.
Orthop Rev. 2020.

32. Matassi F, Bori E, Giabbani N, Civinini R, Innocenti B. How
reproducible are clinical measurements in robotic knee sur-
gery? J Exp Ortho. 2023;10(1):32.

33. Mittal A, Meshram P, Kim WH, Kim TK. Unicompartmental knee
arthroplasty, an enigma, and the ten enigmas of medial UKA.
J Orthop Traumatol. 2020;21(1):15.

34. Møller JKS, Bunyoz KI, Henkel C, Bredgaard Jensen C,
Gromov K, Troelsen A. Using at least 20% medial unicompart-
mental knee arthroplasty is associated with improved patient‐
reported outcome measures across all knee arthroplasty patients.
Knee Surgery Sport Traumatol Arthros. 2024 (Forthcoming).
https://esskajournals.onlinelibrary.wiley.com/doi/10.1002/ksa.
12501

35. Moschetti WE, Konopka JF, Rubash HE, Genuario JW. Can
robot‐assisted unicompartmental knee arthroplasty be cost‐
effective? A Markov decision analysis. J Arthroplasty.
2016;31(4):759–65.

36. Niinimäki T, Eskelinen A, Mäkelä K, Ohtonen P, Puhto A‐P,
Remes V. Unicompartmental knee arthroplasty survivorship is
lower than TKA survivorship: a 27‐year Finnish Registry Study.
Clin Orthop Relat Res. 2014;472(5):1496–501.

37. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC,
Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ. 2021;372:n71.

38. Park KK, Han CD, Yang I‐H, Lee W‐S, Han JH, Kwon HM.
Robot‐assisted unicompartmental knee arthroplasty can reduce

6 | ROBOTIC PARTIAL KNEE: 10‐YEAR STUDY

https://esskajournals.onlinelibrary.wiley.com/doi/10.1002/ksa.12484
https://esskajournals.onlinelibrary.wiley.com/doi/10.1002/ksa.12484
https://esskajournals.onlinelibrary.wiley.com/doi/10.1002/ksa.12501
https://esskajournals.onlinelibrary.wiley.com/doi/10.1002/ksa.12501


radiologic outliers compared to conventional techniques. PLoS
One. 2019;14(12):e0225941.

39. Park SE, Lee CT. Comparison of robotic‐assisted and con-
ventional manual implantation of a primary total knee ar-
throplasty. J Arthroplasty. 2007;22(7):1054–9.

40. Robinson PG, Clement ND, Hamilton D, Blyth MJG, Haddad FS,
Patton JT. A systematic review of robotic‐assisted unicompart-
mental knee arthroplasty. Bone Joint J. 2019;101–B(7):838–47.

41. Scott CEH, Oliver WM, MacDonald D, Wade FA, Moran M,
Breusch SJ. Predicting dissatisfaction following total knee ar-
throplasty in patients under 55 years of age. Bone Joint J.
2016;98–B(12):1625–34.

42. St Mart J‐P, de Steiger RN, Cuthbert A, Donnelly W. The three‐
year survivorship of robotically assisted versus non‐robotically
assisted unicompartmental knee arthroplasty. Bone Joint J.
2020;102–B(3):319–28.

43. Vasso M, Del Regno C, D'Amelio A, Viggiano D, Corona K,
Schiavone Panni A. Minor varus alignment provides better results
than neutral alignment in medial UKA. Knee. 2015;22(2):117–21.

44. Wong J, Murtaugh T, Lakra A, Cooper HJ, Shah RP, Geller JA.
Robotic‐assisted unicompartmental knee replacement offers no
early advantage over conventional unicompartmental knee
replacement. Knee Surg Sports Traumatol Arthrosc. 2019;27(7):
2303–8.

45. Zambianchi F, Seracchioli S, Franceschi G, Cuoghi Costantini R,
Malatesta A, Barbo G, et al. Image‐based robotic‐arm assisted

unicompartmental knee arthroplasty provides high survival and
good‐to‐excellent clinical outcomes at minimum 10 years follow‐up.
Knee Surg Sports Traumatol Arthrosc. 2023;31(12):5477–84.

46. Zhang F, Li H, Ba Z, Bo C, Li K. Robotic arm‐assisted vs con-
ventional unicompartmental knee arthroplasty. Medicine. 2019;
98(35):e16968.

47. Zhang Q, Zhang Q, Guo W, Liu Z, Cheng L, Yue D, et al. The
learning curve for minimally invasive Oxford phase 3 uni-
compartmental knee arthroplasty: cumulative summation test
for learning curve (LC‐CUSUM). J Orthop Surg. 2014;9(1):81.

48. Zuiderbaan HA, van der List JP, Khamaisy S, Nawabi DH,
Thein R, Ishmael C, et al. Unicompartmental knee arthroplasty
versus total knee arthroplasty: which type of artificial joint do
patients forget? Knee Surg Sports Traumatol Arthrosc. 2017;
25(3):681–6.

How to cite this article: Perazzini P, Sembenini
P, Alberton F, Cochetti A, Innocenti B, Bori E.
Robotic‐assisted partial knee surgery
performances: a 10‐year follow‐up retrospective
study. Knee Surg Sports Traumatol Arthrosc.
2025;1–7. https://doi.org/10.1002/ksa.12599

ROBOTIC PARTIAL KNEE: 10‐YEAR STUDY | 7

https://doi.org/10.1002/ksa.12599

	Robotic-assisted partial knee surgery performances: A 10-year follow-up retrospective study
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	ORCID
	REFERENCES




