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INTRODUCTION 

While standard TKA is a well-established and 

reproducible procedure, the average dissatisfaction rate is 

10%, which demonstrates the need for improvement.1 The 

factors that modulate patient satisfaction after TKA are not 

fully understood. However, individual variability in knee 

anatomy in size, coronal alignment and condylar offset 

have been suggested as predictor factors. These aspects 

can be adjusted with PSI, which utilizes patient-based 

ABSTRACT 

 

Background: Patient-specific instrumentation (PSI) aims to increase the accuracy of total knee arthroplasty (TKA). 

However, the long-term benefit compared to conventional instrumentation (CI), is still controversial. This randomized 

controlled trial compares the long-term outcomes between PSI and CI in TKA. 

Methods: Patients submitted to PSI or CI TKA with a minimum follow-up of 8 years were evaluated. Satisfaction 

levels, forgotten joint score (FJS) and Western Ontario and McMaster university osteoarthritis index (WOMAC) scores 

were compared. Regarding descriptive statistics, mean, standard deviation and frequencies were obtained. For 

inferential statistics we used the t test for independent samples the Mann-Whitney test and the Wilcoxon Test. 

Results: A total of 50 TKA were included (48% CI; 52% PSI) with an average follow-up time of 9.3 years. At the final 

follow-up the WOMAC score was similar between groups (p=0.846; CI:26.8±22.5; PSI:26.8±25.3). Similarly, no 

differences were seen for the FJS (p=0.785; CI:59.6±35.1; PSI:57.1±36.2) or satisfaction (p=0.486; CI:8.1±2.8; 

PSI:9.1±1.4). However, at the final follow-up, the total WOMAC score had worse results when compared to the 

previous evaluations (p=0.013 for CI group; p=0.009 for PSI group). No significant differences in the satisfaction levels 

were detected regarding the initial and final evaluations (p=0.581 for CI group; p=0.936 for PSI group). 

Conclusions: Nine years after TKA, PSI and CI patients reported similar levels of satisfaction and functioning. Both 

groups achieved similar results concerning the WOMAC, FJS scores and satisfaction levels. This study suggests that 

long-term satisfaction and functioning levels are similar in both PSI and CI. 
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cutting blocks derived from pre-operative images, to 

approximate the native anatomy of the knee. Moreover, it 

is likely that customized approaches may lead to a 

reduction in soft tissue release, blood loss and surgical 

time. Nonetheless, it is still unclear whether PSI influences 

functional results or satisfaction levels after knee 

replacement surgery. Likewise, there is no evidence of 

long term PSI superiority, mainly due to the lack of 

prolonged studies. Therefore, the functional outcome and 

satisfaction levels between patients submitted to either PSI 

or standard CI were compared in order to understand the 

potential long term benefits of PSI. 

METHODS 

Study design 

 

This randomized controlled trial was conducted at hospital 

particular do Algarve between January 2011 and May 

2022 after ethical approval was obtained from the local 

ethical committee. Two randomized cohorts of 50 patients 

were initially created using the Rand formula from MS 

excel version 14.1.0 as previously published.2 Inclusion 

criteria were following: adults with end-stage knee 

osteoarthritis who accepted TKA treatment and consented 

to enter study. Exclusion criteria were following: patients 

with previous fractures, ipsilateral limb surgeries, 

contraindication for MRI, inability to coordinate 

customized cutting block construction/procedure 

execution, patient refusal/unreachability, inability to 

respond, and death, 95 patients with end-stage knee 

osteoarthritis eligible for TKA were included: 48 were 

submitted to CI and 47 to PSI. Post-op alignment, surgical 

time, differences in intraoperative blood loss and length of 

stay of this cohort were already published.2 Same cohort 

was included in this follow-up evaluation, 95 patients 

submitted to TKA, 50 eligible and agreed to continue in 

the study (24 submitted to CI and 26 to PSI) (Figure 1).  

 

Surgical procedure 

All surgeries were executed by same team of experienced 

surgeons. Same surgeons approved alignment settings 

provided by the manufacturer (Smith and Nephew Inc., 

Memphis, TN, USA) on PSI group, in which the visionaire 

cutting guidesTM were used. For both groups, mechanical 

alignment was used. In CI group, alignment was achieved 

using an intramedullary technique for femoral component, 

while an extramedullary technique was performed for 

tibial component. All procedures were performed using 

standard anteromedial para-patellar approach under spinal 

blockade and sedation. Legion SystemTM (Smith and 

Nephew Inc.) was used in both groups. 

Outcomes 

Functional scores were collected for all patients: Western 

Ontario and McMaster university osteoarthritis index 

(WOMAC) and forgotten joint score (FJS), respectively. 

These scores were compared between groups at the final 

follow-up and to results gathered at a shorter timepoint 

post-op when available. The FJS included 12 questions 

scored from 0 to 4. The final reported outcome was the 

score based on the percentage of questions answered. The 

best possible outcome is 100%, which would represent that 

the patient is not aware of their affected joint in their daily 

activities, and worst result is 0%. WOMAC questionnaire 

consisted of five questions for pain, two questions for 

stiffness, and seventeen questions for physical function. 

Each question was scored from 0 to 4. Therefore, the best 

result would be 0, and the worst result would be a score of 

96. Similarly, a satisfaction score (min. 1-10 max.) was 

collected and compared with previous timepoints for same 

patients.  

Statistical analysis 

The Shapiro-Wilk test was performed to access the normal 

distribution for numerical variables. To compare groups, 

the t student test or the Mann-Whitney U test were used, 

according to the normal assumption. The Mann-Whitney 

U test was used to compare satisfaction, WOMAC and FJS 

scores between groups.  

Related samples Wilcoxon Signed rank test was done to 

compare initial and final evaluations regarding satisfaction 

and WOMAC scores. Level of statistical significance 

considered p<0.05. All analyses were performed using 

SPSS (v. 28.0.11, Chicago, IL, USA) and graphs done 

utilizing GraphPad Prism (v.8.4.2 for Apple, GraphPad 

software, San Diego, CA, USA). 

RESULTS 

The 50 patients (n=24 CI; n=26 PSI) fulfilled the study 

length with a final follow-up average time of 111.6 (±5.5) 

months (9.3 years) (Figure 1). 

 

Figure 1: Study design. 
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A 100 patients with end-stage knee osteoarthritis 

randomized and proposed for TKA, 95 patients were 

eligible and underwent surgery (48 with CI and 47 with 

PSI). Initial evaluation of satisfaction was performed at 

83.4 (±9.3) months post-op and at 32.1(±6.1) months for 

WOMAC. Forty-five patients lost during follow-up (24 CI 

and 21 PSI). Last evaluation was completed by 50 patients 

(24 CI and 26 PSI), and satisfaction levels, FJS and 

WOMAC were performed at 111.6 (±5.5) months post-op. 

Demographic characteristics 

Most of the patients included were females (CI: 79.2%; 

PSI:73.1%) and the average age at procedure was 66.9±5.0 

years for the CI and 65.7±7.0 years for PSI group.  

No statistical differences were found in demographic 

parameters between 2 groups evaluated (Table 1).  

Functional scores 

The WOMAC score was collected at the initial post-op 

[32.1(±6.1) months] and final evaluation [111.6 (±5.5) 

months post-op]. At the final follow-up, the WOMAC 

score was similar between groups (p=0.846): 26.8±22.5 

for the CI patients and 26.7±25.3 for the patients submitted 

to PSI (Table 2).  

When comparing initial and final scores, the total 

WOMAC score had worse results when compared to the 

previous evaluations of the same patient (p=0.013 for the 

CI group; p=0.009 for the PSI group).  

  

Table 1: Demographic characteristics between the CI and PSI groups. 

 

Variables CI, n (%) PSI, n (%) P value 

Gender 

Male 5 (20.8) 7 (26.9) 
 >0.999 

Female 19 (79.2) 19 (73.1) 

Laterality 

Right 15 (62.5) 15 (57.7) 
 >0.999 

Left 9 (37.5) 11 (42.3) 

Age (in years) (Mean ± SD) 66.9 (±5.0) 65.7 (±7.0) >0.553 

Follow-up time (Mean ± SD) 111.7 (±5.7) 111.6 (±5.5) >0.996 
Group characteristics (gender, laterality, age, and follow-up time) are represented for both CI and PSI groups. The t student test was used 

to compare ages, and the Mann-Whitney U Test was used for the rest of the variables. No statistical differences were obtained between 

groups regarding gender, laterality, age, and follow-up time. 

 

Table 2: WOMAC and FJS scores between PSI and CI groups. 

 

Variables 
CI initial, 

(n=16) 

PSI initial, 

(n=18) 
P value 

CI final, 

(n=24) 

PSI final, 

(n=26) 
P value 

WOMAC 

Total 11.8 (±15.6) 5.6 (±8.2) 0.463 26.8 (±22.5) 26.7 (±25.3) 0.846 

Pain 2.6 (±3.9) 1.4 (±2.7) 0.403 4.6 (±5.3) 5.6 (±6.3) 0.554 

Stiffness 0.4 (±1.0) 0.3 (±0.9) 0.883 1.5 (±1.7) 1.2 (±1.9) 0.402 

Function 8.8 (±11.2) 3.9 (±5.1) 0.384 20.8 (±17.3) 19.9 (±18.2) 0.712 

FJS 

Total (%)  -   -   -  59.6 (±35.1) 57.1 (±36.2) 0.785 
Initial and final WOMAC evaluations (total score and score divisions: pain, stiffness, and function) as well as the FJS final score are 

presented. The CI and PSI initial evaluations are represented on the left panel, and the final evaluation is on the right panel. The Mann-

Whitney U test was used to compare FJS and WOMAC between groups. No significant differences were found in the WOMAC and FJS 

scores between groups at initial or final evaluations. 

Table 3: Satisfaction levels between the CI and PSI groups. 

 

Variables 
CI initial, 

(n=24)  

PSI initial, 

(n=26) 
P value 

CI final, 

(n=23) 

PSI final, 

(n=25) 
P value 

Satisfaction 8.0 (±2.5) 9.1 (±1.6) 0.042 8.1 (±2.8) 9.1 (±1.4) 0.486 
Satisfaction levels were collected from 24 CI patients and 26 PSI patients (one patient per group did not complete the final satisfaction 

evaluation: 23 CI; 25 PSI). Mann-Whitney U Test was used to compare FJS and WOMAC between groups. Satisfaction levels were 

significantly higher in the PSI group at the initial follow-up. No differences were detected at the final evaluation or when comparing the 

initial and final evaluations for the same patient. 
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Regarding the FJS score, no differences between groups 

were seen (p=0.785; CI: 59.6±35.1; PSI: 57.1±36.2) 

(Table 2). 

Although consistent higher satisfaction scores were seen 

in PSI group, no statistically significant differences were 

detected between the groups at later time points (p=0.486; 

CI: 8.1±2.8; PSI: 9.1±1.4) (Table 3) concerning the initial 

and final evaluation for patients that completed both 

assessments (p=0.581 for CI group; p=0.936 for PSI). 

DISCUSSION 

The goal of mimicking the native knee anatomy with 

customized instrumentation is appealing, especially in 

optimizing implant positioning, size, and knee alignment, 

as well as decreasing complication rates, which in turn 

could lead to higher satisfaction levels.3 However, the 

literature does not reach consensus on this topic. Some 

reports published promising results demonstrating that 

customized approaches can lead to better limb and implant 

alignment.4-6 Furthermore, reduced surgical time was 

suggested, which was associated with a decreased rate of 

blood loss and infection.2,7 Some studies also reported 

better functional outcomes.8,9 Nonetheless, these findings 

have not been consistently reproduced.10 Recent reviews 

have tried to consolidate the available data. A meta-

analysis that included 13 high-quality randomized control 

trials concluded that PSI may reduce surgical time and 

benefit the tibial sagittal component but had no impact on 

the mechanical axis, femoral or tibial coronal alignment, 

post-operative function, or the need for blood 

transfusions.7 A more recent meta-analysis has also failed 

to demonstrate functional benefits within the PSI group.11 

Similarly, no differences were found in terms of surgical 

complications or satisfaction.10,12-14  

Although several comparative studies have been 

published, it is evident that most include a short follow-up 

time (up to 5 years).7,10,15-20 Therefore, this study aims to 

fulfill the need for long-term data. To evaluate functional 

status, we used patient-reported outcome measurements 

(PROMS): WOMAC and the FJS score. The WOMAC 

score was developed to reflect the daily limitations of 

people with osteoarthritis based on the level of pain, 

stiffness, and function. Our results demonstrated 

satisfactory WOMAC scores, with no differences seen 

between groups either at initial or later follow-up, even 

when considering each of the three subgroups isolated. 

This result is in line with previous studies but also 

contradicts previous literature that evaluated shorter time 

points where WOMAC scores favored the PSI group.8,11,21 

While the observed difference may not be statistically 

significant, it is noteworthy to mention that the initial 

WOMAC scores for PSI were comparatively higher. This 

observation may suggest a potential bias towards utilizing 

the new approach (PSI) in cases that are considered to have 

a better prognosis. Consequently, this potential bias could 

possibly limit the ability to fully appreciate the advantages 

offered by a more precise technique like PSI. 

Theoretically, PSI could be more advantageous in 

complex scenarios. 

The apparent individual degradation of WOMAC in our 

study might be explained by the patients’ older age at the 

later evaluation, which can translate to decreased physical 

activity and independence in their daily activities. 

Nonetheless, this result should be further explored since 

comorbidities do not always correlate with aggravation of 

the WOMAC.21 Although the WOMAC is a widely 

employed tool, it is important to consider its limitations. 

Examples are the difficulty in delineating a clear 

differentiation between the function scores and pain scores 

due to the questionnaire characteristics and the challenge 

in comparison to other studies due to variability in score 

implementation and analysis among publications.22,23 The 

interpretation of these WOMAC scores is further 

conflicted by the fact that, based on previous publications, 

the minimum clinically important difference for WOMAC 

subgroups varies widely (from 13.3 to 36.0 for pain and 

1.8 to 33.0 for function).24,25 The FJS is another PROM 

created to access the patient’s ability to “forget” their 

affected joint after surgery. In line with WOMAC score, 

the FJS scores were similar between PSI and CI groups, 

which reflects the good correlation between these scores. 

Concerning satisfaction, high levels were reported in most 

patients for the duration of the study. It is noteworthy that 

at the initial evaluation, significantly higher scores were 

seen in the PSI group. To detail the reason for this 

difference, factors that were not included in this study 

should be considered, such as alignment, implant 

positioning, time of recovery, patient expectations, and 

family support. Surprisingly, this difference was no longer 

seen at later time points, which may suggest that the initial 

advantage seen in the PSI group could be linked to 

operative and/or acute post-op care. Another explanation 

is that, with time, other factors such as age and 

comorbidities diminished the differences between groups. 

Furthermore, it is important to consider that there are 

limitations in accessing satisfaction based on a 1-10 scale 

question since multiple factors can influence the end 

result. This can justify some of the discrepancies between 

functional results and satisfaction levels.26  

Although more studies are required, our data suggests an 

initial higher satisfaction score in the PSI group. However, 

that difference declines over time, with similar long-term 

satisfaction levels being reported by patients submitted to 

PSI and CI. Satisfaction levels have been correlated with 

an increase in the WOMAC scores in the literature, though 

that data is difficult to access in our study since no pre-

operative data were collected.27 Besides the ones described 

above, the loss of follow-up for a significant portion of 

the patients is another study’s limitation. This can be 

partially explained by the patients' age at enrollment, the 

possible need for additional care throughout the years that 

motivated relocation, a change of contact, or even the 

continuation of care at another institution. The inclusion of 

clinical and radiographic evaluation and its relationship 
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with functional and satisfaction scores long-term after 

surgery still needs to be further addressed. Moreover, we 

did not include complications and readmissions or 

determine if those had an impact on the outcomes. 

Nevertheless, our study demonstrates no significant long-

term differences between groups.  

Our study has the advantage of being a randomized trial 

where surgeries were performed by the same experienced 

surgical team, which reduces the potential impact of 

surgeons on the PROMs.28 On the other hand, the fact that 

the team was composed of experienced surgeons may have 

faded the potential differences between the CI and PSI 

groups. Although increased total patient costs have been 

reported with PSI, in our experience, PSI reduces global 

operating room time, simplifies its logistics, and facilitates 

the surgical procedure, as reported by Dorling et al.29 

Therefore, in our hands, it has been a valuable tool that 

may be considered, especially in cases with severe 

deformities where alignment may be difficult. It is 

important to note that although there is a lack of long-term 

evaluation of PSI versus CI patients, the existing evidence 

is diverging, and thus stronger methodological studies are 

still needed to verify the long-term outcome and the 

potential benefit of PSI versus CI TKA. 

CONCLUSION 

In conclusion, this study comprises one of the longest 

follow-up series comparing patients submitted to CI and 

PSI. Even though no significant differences were found 

between the CI and PSI groups in a long-term evaluation, 

it is still interesting to see a tendency for higher 

satisfaction levels in the PSI group. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. DeFrance MJ, Scuderi GR. Are 20% of Patients 

Actually Dissatisfied Following Total Knee 

Arthroplasty? A  Systematic Review of the Literature. 

J Arthroplasty. 2023;38(3):594-9.  

2. Vide J, Freitas TP, Ramos A, Cruz H, Sousa JP. 

Patient-specific instrumentation in total knee 

arthroplasty: simpler, faster and more accurate than 

standard instrumentation-a randomized controlled 

trial. Knee Surg Sport Traumatol Arthrosc. 

2017;25(8):2616-21.  

3. Hetaimish BM, Khan MM, Simunovic N, Al-Harbi 

HH, Bhandari M, Zalzal PK. Meta-Analysis of 

Navigation vs Conventional Total Knee Arthroplasty. 

J Arthroplasty. 2012;27(6):1177-82.  

4. Chotanaphuti T, Wangwittayakul V, Khuangsirikul S, 

Foojareonyos T. The accuracy of component 

alignment in custom cutting blocks compared with 

conventional total knee arthroplasty instrumentation: 

prospective control trial. Knee. 2014;21(1):185-8.  

5. Lustig S, Sappey-Marinier E, Fary C, Servien E, 

Parratte S, Batailler C. Personalized alignment in total 

knee arthroplasty: Current concepts. Sicot-J. 

2021;7:1-9.  

6. Patil S, Bunn A, Bugbee WD, Colwell CW, D’Lima 

DD. Patient-specific implants with custom cutting 

blocks better approximate natural knee kinematics 

than standard TKA without custom cutting blocks. 

Knee. 2015;22(6):624-9.  

7. Ren JT, Xu C, Wang JS, Liu XL. Meta analysis of 

three-dimensional printing patient-specific 

instrumentation versus conventional instrumentation 

in total knee arthroplasty. Zhonghua Wai Ke Za Zhi. 

2017;55(10):775-81.  

8. Kizaki K, Shanmugaraj A, Yamashita F, Nicole S, 

Andrew D, Vickas K, et al. Total knee arthroplasty 

using patient-specific instrumentation for 

osteoarthritis  of the knee: a meta-analysis. BMC 

Musculoskelet Disord. 2019;20(1):561.  

9. Zeh A, Gehler V, Gutteck N, Beckmann J, Brill R, 

Wohlrab D. Superior clinical results and higher 

satisfaction after customized compared with  

conventional TKA. Acta Orthop Belg. 

2021;87(4):649-58.  

10. Lorenzo M, Pietro P, Michel C, Alessandro B, Filippo 

C. Patient Specific instrumentation in total knee 

arthroplasty: a state of the art. Ann Transl Med. 

2016;4(7):126.  

11. Rudran B, Magill H, Ponugoti N, Williams A, Ball S. 

Functional outcomes in patient specific 

instrumentation vs. conventional instrumentation for 

total knee arthroplasty; a systematic review and meta-

analysis of prospective studies. BMC Musculoskelet 

Disord. 2022;23(1):1-15.  

12. Beit Ner E, Dosani S, Biant LC, Tawy GF. Custom 

Implants in TKA Provide No Substantial Benefit in 

Terms of Outcome Scores, Reoperation Risk, or Mean 

Alignment: A Systematic Review. Clin Orthop Relat 

Res. 2021;479(6):1237-49.  

13. Moret CS, Schelker BL, Hirschmann MT. Clinical 

and radiological outcomes after knee arthroplasty 

with patient-specific versus off-the-shelf knee 

implants: A systematic review. J Pers Med. 

2021;11(7).  

14. Zhao L, Xu F, Lao S, Zhao J, Wei Q. Comparison of 

the clinical effects of computer-assisted and 

traditional techniques in bilateral total knee 

arthroplasty: A meta-analysis of randomized 

controlled trials. PLoS One. 2020;15(9):1-14.  

15. Bali K, Walker P, Bruce W. Custom-fit total knee 

arthroplasty: our initial experience in 32 knees. J 

Arthroplasty. 2012;27(6):1149-54.  

16. Camarda L, D’Arienzo A, Morello S, Peri G, 

Valentino B, D’Arienzo M. Patient-specific 

instrumentation for total knee arthroplasty: a literature  

review. Musculoskelet Surg. 2015;99(1):11-8.  

17. Lee S-H, Song E-K, Seon J-K, Seol Y-J, Prakash J, 

Lee W-G. A Comparative Study Between Patient-

Specific Instrumentation and Conventional  



Caldeira-Dantas S et al. Int J Res Orthop. 2024 May;10(3):534-539 

                                               International Journal of Research in Orthopaedics | May-June 2024 | Vol 10 | Issue 3    Page 539 

Technique in TKA. Orthopedics. 2016;39(3):S83-7. 

18. Nam D, Nunley RM, Berend KR, Lombardi A V, 

Barrack RL. The impact of custom cutting guides on 

patient satisfaction and residual symptoms  following 

total knee arthroplasty. Knee. 2016;23(1):144-8.  

19. Nam D, Park A, Stambough JB, Johnson SR, Nunley 

RM, Barrack RL. The Mark Coventry Award: Custom 

Cutting Guides Do Not Improve Total Knee  

Arthroplasty Clinical Outcomes at 2 Years Followup. 

Clin Orthop Relat Res. 2016;474(1):40-6. 

20. Schoenmakers DAL, Schotanus MGM, Boonen B, 

Kort NP. Consistency in patient-reported outcome 

measures after total knee arthroplasty  using patient-

specific instrumentation: a 5-year follow-up of 200 

consecutive cases. Knee Surg Sports Traumatol 

Arthrosc. 2018;26(6):1800-4. 

21. Boonen B. Patient-matched positioning guides in total 

knee arthroplasty. Maastricht: Datawyse/ 

Universitaire Pers Maastricht, 2017. 

22. Stratford PW, Kennedy DM. Does parallel item 

content on WOMAC’s Pain and Function Subscales 

limit its ability to detect change in functional status? 

BMC Musculoskelet Disord. 2004;5(1):17. 

23. Copsey B, Thompson JY, Vadher K, Ali U, Dutton SJ, 

Fitzpatrick R, et al. Problems persist in reporting of 

methods and results for the WOMAC measure in hip 

and knee osteoarthritis trials. Qual Life Res. 

2019;28(2):335-43. 

24. Clement ND, Bardgett M, Weir D, Holland J, Gerrand 

C, Deehan DJ. What is the Minimum Clinically 

Important Difference for the WOMAC Index After  

TKA? Clin Orthop Relat Res. 2018;476(10):2005-14.  

25. MacKay C, Clements N, Wong R, Davis AM. A 

systematic review of estimates of the 

minimal clinically important difference and patient 

acceptable symptom state of the Western Ontario and 

McMaster Universities Osteoarthritis Index in 

patients who underwent total hip and total knee 

replacement. Osteoarthr Cartil. 2019;27(10):1408-19. 

26. Loth FL, Giesinger JM, Giesinger K, Howie CR, 

Hamilton DF. Single-item satisfaction scores mask 

large variations in pain, function and joint  awareness 

in patients following total joint arthroplasty. Eur J 

Orthop Surg Traumatol. 2020;30(2):267-74. 

27. Walker LC, Clement ND, Bardgett M, David W, Jim 

H, Craig G, et al. The WOMAC score can be reliably 

used to classify patient satisfaction after total  knee 

arthroplasty. Knee Surg Sports Traumatol Arthrosc. 

2018;26(11):3333-41.  

28. Sinclair S, Klika AK, Jin Y, Higuera CA, Piuzzi NS. 

The impact of surgeon variability on patient-reported 

outcome measures, length of stay, discharge 

disposition, and 90-day readmission in TKA. J Bone 

Jt Surg Am. 2022;104(22):2016-25. 

29. Dorling IM, Geenen L, Heymans MJLF, Most J, 

Boonen B, Schotanus MGM.  Cost-effectiveness of 

patient specific vs conventional instrumentation for 

total knee arthroplasty: A systematic review and meta-

analysis. World J Orthop. 2023;14(6):458-70. 

 

 

 

 

 

 

 

 

 

 

 

 

  

Cite this article as: Caldeira-Dantas S, Gonçalves 

M, Vaz-Pinto G, Dias P, Marreiros A, Fontes AP et 

al. Does patient-specific instrumentation in primary 

total knee arthroplasty improve long-term 

satisfaction or function? A randomized trial with a 

9-year follow-up. Int J Res Orthop 2024;10:534-9. 


