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Introduction 

Mechanical alignment (MA) has for many years been the most used surgical alignment 

technique in total knee arthroplasty (TKA). This means that regardless of constitutional 

native anatomy (i.e. valgus or varus), one strives to achieve a neutral coronal knee axis on 

postoperative x-rays (Hip-Knee-Ankle angle, HKA). To achieve MA, the cuts are made 

perpendicular to the mechanical axes, and subsequent soft tissue balancing is performed if 

necessary. However, many patients do not have a neutral knee alignment before they 

develop osteoarthritis (1). Several authors therefore advocate the personalized alignment 

(kinematic, KA or functional alignment, FA), where the aim is to restore the patient's original 

pre-arthritis anatomy and joint line (2). This means that tibial component placement in varus 

or valgus is accepted, despite the possible result of a postoperative non-neutral HKA axis (3, 

4). Studies indicate that good clinical results can be achieved in terms of range of motion 

(ROM) and patient reported outcome measures (PROMs) with these techniques, but it has 

not been tested properly in terms of activity measurements, strength testing or migration of 

implants (5). There is diversity in the literature regarding whether tibial component with too 

much deviation from a neutral axis can lead to increased migration and eventually aseptic 

solution (6, 7). To date, only a few trials, with diverging results, have assessed migration of 

the implants implanted with KA or FA.  The methods are so far perceived as controversial, 

despite the widespread use (6-8). 

KA or FA can be performed by manual conventional surgery; however, the newly introduced 

robotic assisted surgery probably yields higher accuracy and precision of the cuts during 

surgery (9). This makes robotic assisted surgery well suited for personalized surgery. Yet, it is 

claimed that because of diversity of the different features for planning and executing the 

surgery, each system should be evaluated separately, and not as a group (10). We therefore 

planned this study to assess the efficacy of robotic assisted surgery comparing MA and 

personalized alignment (PA) techniques.  

Aims of the trial 

1. Evaluate the clinical outcomes of patients who have had TKA with PA and compare it with 

conventional MA. 

2. Analyse and compare the in vivo stability over time of TKA operated with PA vs. MA using 

CT- based radiostereometric analysis (CT-RSA). 

3. Evaluate the postoperative position of the implants using two different alignment 

philosophies. 

Objective 

Perform TKAs on patients using ROSA® Knee System (Zimmer Biomet, Warsaw, Indiana USA, 

Figure 2) robotic assisted surgery and randomize the patients to either PA or MA. 
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Material and methods 

A multiple blinded randomized controlled parallel superiority trial will be performed, where 

the patients, study nurse, statistician and physiotherapists are blinded to the surgical 

method (PA or MA). The study will include 152 patients (Figure 1). The study adheres to the 

consort statement (11).  

Inclusion criteria 

Patients aged 18-80 years with femoro-tibial or patello-femoral osteoarthritis (Kellgren-

Lawrence, K-L) grade 2-4 with persistent pain, referred to Kristiansund Hospital for primary 

TKA will be included in the study.  

Exclusion criteria 

Patients with serious psychiatric disorders, dementia, drug abuse or patients not able to 

speak and read Norwegian language making them noncompliant or unable to perform an 

informed consent. Patients with ongoing cancer therapy and or ASA classification >3 (12).  

Knee implant 

Medial Pivot (MP) and Medial Congruent (MC) prostheses seek to render the patient's 

constitutional kinematics (13, 14). Because of this, they are believed to be particularly well 

suited to PA, whom which also seeks to achieve natural knee axes for the patient. We 

therefore aspire to perform the study with the Persona ® MC (Zimmer Biomet, Warsaw, 

Indiana USA) prosthesis. The Persona MC TKA is a well-documented implant through both 

clinical and RSA studies (15-17). In addition, the implant is well known previously for several 

of the study surgeons. All TKAs will be performed with patella resurfacing.  

Robot assisted surgery 

The interventions will be carried out with the ROSA Knee robot-assisted surgery (Figure 2), 

with high accuracy and precision in the cuts (18). This is important because we want great 

agreement between the planned procedure and the achieved result in terms of alignment of 

the extremity and placement of the implant. The interventions will be performed at 

Kristiansund Hospital. A special protocol for the robotic MA and PA surgery will be made, 

whom to all the surgeons are obliged to adhere to.  

Randomization 

Prior to surgery, the patients will be randomized to either MA or PA using stratification on 

surgeon and gender. The randomization will be performed using the eFORSK Web Clinical 

Report Form (CRF, HEMIT, Norway).  

Analytical methods 

Work package 1 (WP1) - Patient reported outcome measures (PROMs) and clinical scores 

All patients will be examined with PROMs and clinical score preoperatively and 3, 12, 24 and 

60 months postoperatively. PROMs used are the Forgotten Joint Score (FJS) (19), Knee injury 

and Osteoarthritis Outcome Score (KOOS) (20), Visual Analogue Scale (VAS) (21) and the 



The personalKNEE Trial                                                                                                Frank-David Øhrn 
 

4 
 

generic Eq-5D (EuroQol Research Foundation) (22). Clinical testing will be performed 

including flexion, extension, range of motion (ROM) and clinical stability. 

WP2 - Daily physical activity 

ActivePalTM (activePal Technology, UK), an accelerometer-based activity monitor 

preoperatively, after 3, 12, 24 and 60 months postoperatively will be used. Of interest are 

the number of steps per day, the number of hours of activity per day, sit-to-stand transitions 

etc.  

WP 3 – Clinical testing and strength testing 

Maximum strength knee extension will be tested using a knee extension device 

preoperatively and after 3, 12 and 24 months postoperatively.  Voluntary activation with 

interpolated twitch will also be used (23). Other clinical tests such as 6 minutes walk test 

(6MWT), treadmill test, stair climbing and descent test, balance test and sit-to –stand test 

(24, 25). 

WP4 - CT-RSA for implant stability 

CT-RSA (Figure 3) has high precision of evaluating tibial implants (26) and will be used to 

assess implant stability. We will also perform migration analysis of femoral and patellar 

implants. Bone models of the femur, tibia and patella and implant models (femur and tibia) 

will be created in the CT based micromotion analysis software (CTMA, Sectra, Linköping, 

Sweden). A total of 8-9 tantalum markers of size 0.8-1 mm will be implanted in the 

polyethylene patella and the surrounding patella bone, and will be used to analyse implant 

migration (27, 28). CT-RSA will be performed postoperatively and after 3 , 12, 24 and 60 

months, with double acquisitions of at least 25 % of the patients (29).  

WP5 - Body composition 

CT images taken of the thigh and calf of the patient with soft tissue reconstruction will be 

analysed using artificial intelligence (AI) technology to assess the muscle and fat distribution 

in the relevant part of the thigh (30). This is to contribute to an alternative method for 

clinical endpoints. The change of muscle volume postoperatively at 3, 12 and 24 months will 

be correlated to other clinical data including muscle strength, PROMs and activity measures. 

WP 6 - Implant position 

Postoperative CT images from hip to ankle are used to calculate the coronal, axial and 

sagittal position of the femoral and tibial implants (31). 

WP 7 - Conventional radiology 

Preoperative conventional images of the knee for inclusion, postoperatively and after 2 

years. Preoperative HKA images, and after 3 months and 2 years for assessment of knee 

axes. 
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WP 8 - Miscellaneous 

 All blood loss during surgery will be estimated and registered.  

WP 9 - Knee kinematics 

Fluoroscopic footage during step up, step down or lunging of up to 60 patients will be 

performed with a flat panel fluoroscope, in order to assess the difference of the kinematics 

of the 2 groups (32). 

 

Statistical analysis  

Baseline data 

Baseline data such as gender, age, body mass index (BMI), American Society of 

Anaesthesiologists (ASA) classification, operation side, operation time (knife-to-skin time), 

total time spent in operating room (OR), type of anaesthesiology (i.e. general, or regional 

and femoral blocks) performing surgeon, implants used (including size), length of stay or day  

care surgery will be registered. During surgery, stability will be tested in 90 degrees flexion 

and full extension with by the robot. Normally distributed baseline data will be presented as 

means with 95 % confidence intervals (CI) unless otherwise stated. Non-normally distributed 

data will be presented with medians and interquartile ranges.  

Sample size 

All sample size calculations uses an alpha level of 5 % and a power of 80 %. 

WP1 - Patient reported outcome measures (PROMs) and clinical scores  

If we assume a standard deviation of KOOS of 20, and a clinical meaningful difference to be 

10, we need at least 126 patients. To account for potential dropouts, we add 10-20% 

therefore include 150 patients, 75 in each group.  

WP2 - Daily physical activity  

The activity level will be calculated by the use of the primary outcome measure mean steps 

per day preoperatively and 3, 12 and 24 months postoperatively. Linear mixed model 

analysis will be performed for calculation of group differences using a fixed (MA vs. PA) and 

random (patient id) factor (33). Secondary outcome measures are time spent lying, sitting, 

standing, and transitions between sitting and standing. Assuming a clinical meaningful 

difference in number of steps is a 1000 steps per day, with an anticipated SD of 2200, at 

least 76 patients in each group will be needed, using a 2-sided Student T-test (34).  
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WP 3 - Strength testing 

A difference in strength of 15 kg is considered clinically relevant. With an anticipated SD of 

20, we need at least 28 patients in each group (35). To account for dropouts, we therefore 

include 70 patients. 

WP4 – CT-RSA for implant stability 

In migration studies of the knee, the maximal total point motion (MTPM) of the tibial 

implant is usually the main outcome variable (36). Suppose a difference in continuous 

migration of 0.1 mm in order to be clinically relevant. A standard deviation of 0.2 and with a 

significance level of 95% and a power of 80% would require 16 cases in each group. In clinical 

studies, it is generally advised to include at least 50 patients in order to achieve balanced 

groups (37). To account for potential dropouts, we will include 60 patients in the migration 

study. The statistical analysis of the MTPM will include a linear mixed model analysis with a 

fixed (MA vs. PA) and random factor (patient id).  

Ethics 

No patients will be included unless they have signed an informed consent. The trial is 

approved by the Regional Ethical Committee of Norway (REK, id 738578), but will not 

commence until approval of the local data access committee (DAC) and data protection 

officer (PVO) of Møre and Romsdal Hospital Trust. The protocol follows the Helsinki 

declaration and will be registered in Clinicaltrials.gov. The trial adheres to the Consort 

statement (11).  

Funding 

The trial is funded through Møre and Romsdal Hospital Trust, an we will apply for regional 

and national research and innovation grants.  

Adverse events 

Complications of TKA are rather rare. All potential complications like readmissions, wound 

problems, infections, fractures, vessel and nerve damages, cerebral and cardiac incidents, 

thromboembolism, pneumonia or respiratory complications etc., will be accounted for. 

Collaborators 

Norwegian collaborating institutions include the Center for Implant Related Research Oslo 

(CIRRO, Oslo, Norway), Norwegian University of Science and Technology (NTNU, Trondheim, 

Norway) and Molde University College (Molde, Norway). We also aspire to collaborate with 

several universities in the EU.  
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Risks and measures for safety precaution 

Surgery 

All surgeons involved in the trial are experienced knee surgeons. The surgeons have received 

thorough tutoring in the use of the ROSA Knee System and the Persona TKA, and both 

alignment techiques have now been adopted in our standard treatment of end stage OA 

(38). The learning curve of robotic assisted surgery is probably very small, and more related 

to time spent on the procedure rather than placement of the implants (39, 40). The 

placement of the tibial implant will be restricted in the coronal plane to maximum 5 degrees 

of varus and 2 degrees of valgus. In sagittal plane, the slope will be limited to between 0-10 

degrees.  

The Persona TKA implant although contemporary, is a well-documented implant with very 

low migration (15, 16).  

The MA and PA techniques are well known and already used in a widespread fashion all 

around the world. Several clinics in Norway have also adopted the methods.  

Implantation of tantalum markers in bone and polyethylene has been performed for more 

than 40 years in numerous studies without any known complications (27, 41, 42).  

Known but rare complications to robotic surgery are fractures at the site of insertion of the 

bone pins, and pin site infections. In elderly or osteoporotic patients, we will consider using 

unicortical engagement of the pins. Concerning infections, all the default precautions in the 

OR will be taken, such as preoperative and postoperative administration of antibiotics, strict 

sterile procedures etc.  

Radiation 

CT-RSA utilizes low dose CT protocols. Previous studies show that this method uses less than 

0.08 mSv of effective doses per acquisition (26, 43). A special CT protocol will be created in 

order for as low as possible ED, still with sufficient precision to perform CT-RSA analyses. For 

the patients in the CT-RSA group of the patients, the total ED of the whole study will not 

exceed 3mSv. The patients not in the CT-RSA group will all receive well below 1 mSv. 

Protection and storage of data 

The randomization key will be stored in a locked cupboard in a closed envelope in the 

research room at Kristiansund Hospital. Only the surgeons and the scrub nurses will know 

the code. The data will otherwise be stored in the eFORSK system requiring safe log-in 

procedures via BankID (BankID BankAxept AS, Norway). Any export of data from this will be 

in Excel or SPPS sheets pseudo anonymized. Pseudo anonymized images for CT-RSA analyses 

will be exported to the server of Sectra located in Sweden. A data protection agreement 

(DAP) that follows the GDPR regulations will be signed prior to export of the images. A risk 

and vulnerability analysis (ROS analyse) was executed for this purpose by the safety officer 

of Møre and Romsdal Hospital Trust (Risikovurdering SECTRA).The CT images for 

BodyComposition analysis will also be exported to Ullevaal Hospital in Oslo via a safe tele- 

radiology line in the same manner as clinical images are exported (with full name and person 
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id). A special data transport agreement (DTA) will be signed for this purpose. These images 

will be stored in a safe research server at Oslo University Hospital, Oslo. CT images and 

fluoroscopic footage may also be exported too international collaborators in the EU/EEC 

after pseudo-anonymization. The latter will not be performed without special application to 

the REK, Data Access Committee (DAC) of Møre and Romsdal Hospital Trust and PVO (Data 

protection officer) in advance. 

User involvement 

The trial has been discussed with the user group of Møre and Romsdal Hospital Trust, and by 

Kristiansund Revmatikerforening, a regional user group of osteoarthritis. A local user 

representative will eventually be appointed to the trial.  

Articles planned from the trial  

 

1. Maximum strength of thigh after TKA assessing personalized versus mechanical 

alignment-1 yr. results  

a. Primary outcome variable: Strength of leg extension 

b. Secondary outcome variables: PROMs, sit-to –stand test, balance test, stair 

climbing and descent test, 6MWT 

2. Change of muscular volume up to 1 year after TKA in a study comparing personalized 

versus mechanical alignment-1 year  

a. Primary outcome variable 

b. Secondary outcome variables 

3. Walking distance 1 year after TKA in a study assessing personalized versus 

mechanical alignment-1 yr. results 

a. Primary outcome variable: Mean steps per day 

b. Secondary outcome variables: Time spent standing, sitting, laying. Number of 

sit-to stand transitions etc. 

4. Kinematics of personalized versus mechanical alignment evaluated using fluoroscopy 

5. Stability  of tibial implant using personalized versus mechanical alignment-2 

yrs.results 

a. MTPM 

b. Secondary outcome variables: Migration and rotation in 6 degrees of freedom 

(in mms and degrees) 

6. Clinical results of personalized versus mechanical alignment-2 yrs. results  

a. Primary outcome variables: KOOS5 

b. Secondary outcome variables: FJS, Eq-5d, steps/day, muscle strength 

7. Stability of a patella polyethylene implant-2 yrs. Results 

8. Clinical results of personalized versus mechanical alignment-5 yrs. Results 

a. Primary outcome variable: KOOS5 

b. Secondary outcome variables: FJS, Eq-5d, steps/day, muscle strength 
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9. Stability of tibial implant using personalized versus mechanical alignment-5 yrs. 

Results 

a. Primary outcome variable MTPM 

b. Secondary outcome variables: Migration and rotation in 6 degrees of freedom 

(in mms and degrees) 

 

Articles arising from this project will be published in highly ranked orthopaedic journals. 

Clinical data are to be published after 1 year, 2 years, 5 years and 10 years, and CT-RSA data 

after 2, 5 years and 10 years. 

 

Figure 1 Flowchart of the study 

 

 

 

WP4 n=60 CT-

RSA 
WP6 n=152 

ConvRAD 
WP5 n=60 BCA 

1 Yr Results publications 

3 mths results 

5 Yrs results publications 

N=152 

2 Yrs results publications 

WP2 n=152 

activPAL  
WP1 n=152 

PROMs 

WP3 n=70 

Strength 



The personalKNEE Trial                                                                                                Frank-David Øhrn 
 

10 
 

 

 

 

 

 

 

 

 

Modality Preoperative Postoperative 3 
mths 

12 
mths 

2 
yr. 

5 yr. 10 
yr. 

CT scan (incl CT-
RSA) 

 xx x x x x x 

BodyComposition  x x x x x x 
HKA x  x  x x  
X-ray knee x x   x x x 
PROMs x  x x x x x 
activePAL x  x x x x x 
VAS x x x x x x x 
Strength testing x  x x x x x 
Walk and stairs x  x x x x x 
Gait x  x x x x x 
ROM x  x x x x x 
Kinematics    x    

Table 1 Table indicating time schedule for the patients. PROMs includes KOOS, FJS, EQ-5D and Knee Score.  

 

 

 

Figure 2 ROSA® Knee System already located in Kristiansund Hospital 

 



The personalKNEE Trial                                                                                                Frank-David Øhrn 
 

11 
 

 

 

Figure 3 CT-RSA model of tibial and femoral implants in a T 

 

 

 

References 

 

1. Bellemans J, Colyn W, Vandenneucker H, Victor J. The Chitranjan Ranawat award: is neutral 
mechanical alignment normal for all patients? The concept of constitutional varus. Clinical 
orthopaedics and related research. 2012;470(1):45-53. 
2. Lee YS, Howell SM, Won YY, Lee OS, Lee SH, Vahedi H, Teo SH. Kinematic alignment is a 
possible alternative to mechanical alignment in total knee arthroplasty. Knee surgery, sports 
traumatology, arthroscopy : official journal of the ESSKA. 2017;25(11):3467-79. 
3. Begum FA, Kayani B, Magan AA, Chang JS, Haddad FS. Current concepts in total knee 
arthroplasty : mechanical, kinematic, anatomical, and functional alignment. Bone Jt Open. 
2021;2(6):397-404. 
4. Lustig S, Sappey-Marinier E, Fary C, Servien E, Parratte S, Batailler C. Personalized alignment 
in total knee arthroplasty: current concepts. Sicot j. 2021;7:19. 
5. Liu B, Feng C, Tu C. Kinematic alignment versus mechanical alignment in primary total knee 
arthroplasty: an updated meta-analysis of randomized controlled trials. Journal of orthopaedic 
surgery and research. 2022;17(1):201. 
6. Hasan S, Kaptein BL, Nelissen R, van Hamersveld KT, Toksvig-Larsen S, Marang-van de Mheen 
PJ. The Influence of Postoperative Coronal Alignment on Tibial Migration After Total Knee 
Arthroplasty in Preoperative Varus and Valgus Knees: A Secondary Analysis of 10 Randomized 
Controlled Trials Using Radiostereometric Analysis. The Journal of bone and joint surgery American 
volume. 2021;103(24):2281-90. 
7. van Hamersveld KT, Marang-van de Mheen PJ, Nelissen R. The Effect of Coronal Alignment on 
Tibial Component Migration Following Total Knee Arthroplasty: A Cohort Study with Long-Term 
Radiostereometric Analysis Results. The Journal of bone and joint surgery American volume. 
2019;101(13):1203-12. 



The personalKNEE Trial                                                                                                Frank-David Øhrn 
 

12 
 

8. Laende EK, Richardson CG, Dunbar MJ. A randomized controlled trial of tibial component 
migration with kinematic alignment using patient-specific instrumentation versus mechanical 
alignment using computer-assisted surgery in total knee arthroplasty. The bone & joint journal. 
2019;101-b(8):929-40. 
9. Choi BS, Kim SE, Yang M, Ro DH, Han HS. Functional alignment with robotic‑arm assisted 
total knee arthroplasty demonstrated better patient-reported outcomes than mechanical alignment 
with manual total knee arthroplasty. Knee surgery, sports traumatology, arthroscopy : official journal 
of the ESSKA. 2023;31(3):1072-80. 
10. Vermue H, Batailler C, Monk P, Haddad F, Luyckx T, Lustig S. The evolution of robotic systems 
for total knee arthroplasty, each system must be assessed for its own value: a systematic review of 
clinical evidence and meta-analysis. Arch Orthop Trauma Surg. 2023;143(6):3369-81. 
11. No authors listed. Consort Statement avalable at 
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.equator-
network.org%2Fwp-content%2Fuploads%2F2017%2F05%2FCONSORT-2010-
Checklist.doc&wdOrigin=BROWSELINK (date assessed january 13, 2024). 
12. No authors listed. American Association of Anaesthesiologists ASA Physical Status 
Classification. Avaliable at https://www.asahq.org/standards-and-practice-parameters/statement-
on-asa-physical-status-classification-system. Date assessed January 25, 2024. 2024. 
13. Petersen ET, Rytter S, Koppens D, Dalsgaard J, Hansen TB, Andersen MS, Stilling M. Medial 
congruent polyethylene design show different tibiofemoral kinematics and enhanced congruency 
compared to a standard symmetrical cruciate retaining design for total knee arthroplasty-an in vivo 
randomized controlled study of gait using dynamic radiostereometry. Knee surgery, sports 
traumatology, arthroscopy : official journal of the ESSKA. 2023;31(3):933-45. 
14. Scott G, Imam MA, Eifert A, Freeman MA, Pinskerova V, Field RE, et al. Can a total knee 
arthroplasty be both rotationally unconstrained and anteroposteriorly stabilised? A pulsed 
fluoroscopic investigation. Bone & joint research. 2016;5(3):80-6. 
15. Mathijssen NMC, Verburg H, London NJ, Landsiedl M, Dominkus M. Patient reported 
outcomes and implant survivorship after Total knee arthroplasty with the persona knee implant 
system: two year follow up. BMC musculoskeletal disorders. 2019;20(1):97. 
16. Christensson A, Tveit M, Kesteris U, Flivik G. Similar migration for medial congruent and 
cruciate-retaining tibial components in an anatomic TKA system: a randomized controlled trial of 60 
patients followed with RSA for 2 years. Acta orthopaedica. 2022;93:68-74. 
17. Koster LA, Meinardi JE, Kaptein BL, Van der Linden-Van der Zwaag E, Nelissen R. Two-year 
RSA migration results of symmetrical and asymmetrical tibial components in total knee arthroplasty: 
a randomized controlled trial. The bone & joint journal. 2021;103-b(5):855-63. 
18. Tuecking LR, Savov P, Zander M, Jeremic D, Windhagen H, Ettinger M. Comparable accuracy 
of femoral joint line reconstruction in different kinematic and functional alignment techniques. Knee 
surgery, sports traumatology, arthroscopy : official journal of the ESSKA. 2023;31(9):3871-9. 
19. Behrend H, Giesinger K, Giesinger JM, Kuster MS. The "forgotten joint" as the ultimate goal in 
joint arthroplasty: validation of a new patient-reported outcome measure. The Journal of 
arthroplasty. 2012;27(3):430-6.e1. 
20. Roos EM, Lohmander LS. The Knee injury and Osteoarthritis Outcome Score (KOOS): from 
joint injury to osteoarthritis. Health and quality of life outcomes. 2003;1:64. 
21. Kersten P, Küçükdeveci AA, Tennant A. The use of the Visual Analogue Scale (VAS) in 
rehabilitation outcomes. J Rehabil Med. 2012;44(7):609-10. 
22. Shim J, Hamilton DF. Comparative responsiveness of the PROMIS-10 Global Health and EQ-
5D questionnaires in patients undergoing total knee arthroplasty. The bone & joint journal. 
2019;101-b(7):832-7. 
23. Allen GM, Gandevia SC, McKenzie DK. Reliability of measurements of muscle strength and 
voluntary activation using twitch interpolation. Muscle Nerve. 1995;18(6):593-600. 
24. Unhjem R, van den Hoven LT, Nygård M, Hoff J, Wang E. Functional Performance With Age: 
The Role of Long-Term Strength Training. J Geriatr Phys Ther. 2019;42(3):115-22. 

https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.equator-network.org%2Fwp-content%2Fuploads%2F2017%2F05%2FCONSORT-2010-Checklist.doc&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.equator-network.org%2Fwp-content%2Fuploads%2F2017%2F05%2FCONSORT-2010-Checklist.doc&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.equator-network.org%2Fwp-content%2Fuploads%2F2017%2F05%2FCONSORT-2010-Checklist.doc&wdOrigin=BROWSELINK
https://www.asahq.org/standards-and-practice-parameters/statement-on-asa-physical-status-classification-system
https://www.asahq.org/standards-and-practice-parameters/statement-on-asa-physical-status-classification-system


The personalKNEE Trial                                                                                                Frank-David Øhrn 
 

13 
 

25. Petersson N, Langgård Jørgensen S, Kjeldsen T, Mechlenburg I, Aagaard P. Blood Flow 
Restricted Walking in Elderly Individuals with Knee Osteoarthritis: A Feasibility Study. J Rehabil Med. 
2022;54:jrm00282. 
26. Engseth LHW, Schulz A, Pripp AH, Röhrl SMH, Øhrn FD. CT-based migration analysis is more 
precise than radiostereometric analysis for tibial implants: a phantom study on a porcine cadaver. 
Acta orthopaedica. 2023;94:207-14. 
27. Øhrn FD, Lian Ø B, Tsukanaka M, Röhrl SM. Early migration of a medially stabilized total knee 
arthroplasty : a radiostereometric analysis study up to two years. Bone Jt Open. 2021;2(9):737-44. 
28. Garling EH, Kaptein, B.L., Geleijns, K., Nelissen R.G.H.H., Valstar E.R. Marker configuration 
model-based Roentgen fluoroscopic analysis. Journal of Biomechanics. 2005;38:893-901. 
29. No authors listed. Implants for surgery-Roentgen stereophotogrammetric analysis for the 
assessment of migration of orthopaedic implants. IS 16087:2013 (E). 2013. 
30. Laur O, Weaver MJ, Bridge C, Chow E, Rosenthal M, Bay C, et al. Computed tomography-
based body composition profile as a screening tool for geriatric frailty detection. Skeletal Radiol. 
2022;51(7):1371-80. 
31. Van Leeuwen J, Snorrason F, Röhrl SM. No radiological and clinical advantages with patient-
specific positioning guides in total knee replacement. Acta orthopaedica. 2018;89(1):89-94. 
32. Petersen ET, Rytter S, Koppens D, Dalsgaard J, Hansen TB, Andersen MS, Stilling M. Medial 
congruent polyethylene design show different tibiofemoral kinematics and enhanced congruency 
compared to a standard symmetrical cruciate retaining design for total knee arthroplasty-an in vivo 
randomized controlled study of gait using dynamic radiostereometry. Knee surgery, sports 
traumatology, arthroscopy : official journal of the ESSKA. 2022. 
33. Husby VS, Rian T, Klaksvik J, Wik TS, Winther SB. Physical activity in the first postoperative 
week in 132 knee arthroplasty patients randomized to 3 different analgesic regimens. Medicine 
(Baltimore). 2023;102(16):e33471. 
34. Bin Sheeha B, Granat M, Williams A, Johnson DS, Jones R. Does free-living physical activity 
improve one-year following total knee arthroplasty in patients with osteoarthritis: A prospective 
study. Osteoarthr Cartil Open. 2020;2(3):100065. 
35. Husby VS, Helgerud J, Bjørgen S, Husby OS, Benum P, Hoff J. Early maximal strength training 
is an efficient treatment for patients operated with total hip arthroplasty. Archives of physical 
medicine and rehabilitation. 2009;90(10):1658-67. 
36. Pijls B, Valstar E, Nouta K-A, Plevier J, Fiocco M, Middeldorp S, Nelissen R. Early migration of 
tibial components is associated with late revision. Acta Orthop. 2012;83. 
37. Derbyshire B, Prescott RJ, Porter ML. Notes on the use and interpretation of 
radiostereometric analysis. Acta orthopaedica. 2009;80(1):124-30. 
38. Massé V, Cholewa J, Shahin M. Personalized alignment™ for total knee arthroplasty using the 
ROSA(®) Knee and Persona(®) knee systems: Surgical technique. Frontiers in surgery. 
2022;9:1098504. 
39. Clement ND, Al-Zibari M, Afzal I, Deehan DJ, Kader D. A systematic review of imageless hand-
held robotic-assisted knee arthroplasty: learning curve, accuracy, functional outcome and 
survivorship. EFORT open reviews. 2020;5(5):319-26. 
40. Schopper C, Proier P, Luger M, Gotterbarm T, Klasan A. The learning curve in robotic assisted 
knee arthroplasty is flattened by the presence of a surgeon experienced with robotic assisted 
surgery. Knee surgery, sports traumatology, arthroscopy : official journal of the ESSKA. 
2023;31(3):760-7. 
41. Ryd L, Albrektsson BE, Carlsson L, Dansgard F, Herberts P, Lindstrand A, et al. Roentgen 
stereophotogrammetric analysis as a predictor of mechanical loosening of knee prostheses. The 
Journal of bone and joint surgery British volume. 1995;77(3):377-83. 
42. Valstar ER, Gill R, Ryd L, Flivik G, Borlin N, Karrholm J. Guidelines for standardization of 
radiostereometry (RSA) of implants. Acta orthopaedica. 2005;76(4):563-72. 



The personalKNEE Trial                                                                                                Frank-David Øhrn 
 

14 
 

43. Øhrn FD, Engseth LHW, Pripp AH, Röhrl SMH, Schulz A. Dose reduction does not impact the 
precision of CT-based RSA in tibial implants: a diagnostic accuracy study on precision in a porcine 
cadaver. Acta orthopaedica. 2023;94:550-44. 

 


