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Abstract

Background: Application of fix-bearing-(FB) or mobile-bearing (MB) total knee arthroplasty (TKA) is an area of controversy. Intro-

duction of mobile-bearing implants has become an appealing option for some surgeons leading to more favorable structural and

weight-bearing outcomes in TKA; however, the beneficial long-term outcome is still unclear.

Objectives: This study was carried out to compare TKA outcomes byMB-versus FB implants with respect to long-term outcome.

Methods: A total of 140 patientswhomet our inclusion criteria were enrolled in this retrospective cohort study fromMarch 2015 to

April 2016. They were divided into two groups of 85 patients with MB TKA and 55 subjects with FB TKA. The range of motion (ROM),

knee injury and osteoarthritis outcomes score (KOOS), and patient satisfaction were compared between two groups.

Results: The ROM and KOOS scores were not significantly different between the two groups (P > 0.05). With regard to the patient’s

satisfaction, there was no significant difference between the two groups (P > 0.05).

Conclusions: According to our results in this retrospective cohort study, regarding the outcome of TKA by MB versus FB implants,

we showed comparablemechanical and functional outcome.
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1. Background

Total knee arthroplasty (TKA) is a common lower limb

surgical procedure (1), especially in patients with knee os-

teoarthritis who are older than 40 years of age (2). Re-

garding recentmedical advancement, especially in arthro-

plasty techniques, there has been an increasing trend in

these operations (3, 4). Nowadays, nearly five percent of

the general population has a TKA history (5). Approxi-

matelyfivepercent of patientswhohadundergoneTKAde-

velopmortality ormorbidity and anotherfivepercentmay

require readmission (4)mainlydue to infectionsand insta-

bilities (6).

The postoperative prognosis after TKA is poorer partic-

ularly inpatientswith severepain, significant varus/valgus

deformity over twenty degrees, considerable functional

disability, mental problems, or background diseases (7).

However, the preventive approaches and improvement of

therapeutic outcomes may lead to better results and im-

proved patient satisfaction (8). Introduction of mobile-

bearing (MB) implants is a strategy that gives better struc-

tural and weight-bearing outcomes (9, 10). It has been

suggested that MB implants provide similar axial rotation

of normal knee during flexion, a more congruent articu-

lar surface, increasing the contact area and reduce contact

stress andmechanical loosening of the components (11-13).

To our knowledge, no study has investigated the long-

term outcomes of these procedures in Iranian patients.

2. Objectives

We carried out this study to compare the benefits and

harms of the TKA byMB versus fixed-bearing (FB) implants

among Iranian patients.

3. Methods

A total of 140 individuals were consecutively included

in this retrospective cohort study. Patients had under-

gone TKA fromMarch 2015 to April 2016 in Rasool-e-Akram

Hospital, Tehran, Iran. We divided the patients into two
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groups: 85 patients had undergone TKA with MB implants

and 55 subjects with FB implants. Patients with local and

systemic diseases such as rheumatoid arthritis, local infec-

tions, previous history of knee fracture, and those with co-

agulopathies or whowere lost to follow-upwere excluded.

We followed thepatients at least for twoyears. Thedata

of age, gender, body mass index (BMI), the range of mo-

tion (ROM), knee injury and osteoarthritis outcomes score

(KOOS), and patient satisfactionwere extracted. Reliability

and validity of KOOS questionnaire had been confirmed in

different studies (14, 15). Also, the Persian version of this

questionnaire is available and their reliability and validity

are confirmed(16). The informedwrittenconsent formwas

also signed by all enrolled patients. The Helsinki Declara-

tion was respected throughout the study. ROM was mea-

sured by an orthopedic goniometer. In term of patient’s

satisfaction, theywere requested to score their satisfaction

according to their pain from zero to 10. Zero indicated no

satisfaction (severe pain) and 10 indicated complete satis-

faction (no pain). We categorized the patients to dissatis-

fied (score 0 - 4), satisfied (score 5 - 8) and very satisfied

(score more than 8). Data gathering was performed by

a single senior orthopedic resident and were supervised

by a knee surgeon fellowship. Physical rehabilitation pro-

grams, medical therapies, and postoperative cares such as

weight-bearing exercises were similar in both groups.

Data analysiswas performedby SPSS (version 13.0) soft-

ware [Statistical Procedures for Social Sciences; Chicago,

Illinois, USA]. Chi-square, Pearson-correlation, in addition

to independent-sample-t-tests were used and considered

statistically significant at P values≤ 0.05.

4. Results

one hundred and forty patients were enrolled in this

study, 19 (13.5%) cases were male. The mean age in FB and

MB groups were 67.8 (± 6.8) and 66.4 (± 7.3), respectively.

Demographic characteristics of MB and FB groups were

shown in Table 1. ROMand KOOS scores and patients’ satis-

faction rates between the twogroupswere shown in Tables

2 and 3. The KOOS scores were 84.04± 17.6 and 89.1± 14.1

in MB and FB groups, respectively. Most patients were in

satisfied group (72.9% inMB versus 85.5% in FB implant).

5. Discussion

In this study, the MB versus FB implants were assessed

inpatientswhounderwent TKAand itwas found that these

two methods had similar functional and practical out-

comes. In addition, therewasno side effect inbothgroups.

For the final assessment of the outcome, we matched the

two groups in terms of demographic variables to reduce

confounding effects of age. Although the MB implants

were initially introduced to decrease themechanical prob-

lems, thispointwasnotestablished inmanystudies aswell

as our clinical trial.

Implants, those insertedprior to 1995, hadhigher rates

of bearing complications and excellent results were ob-

tained with MB TKA over two decades (17). After 1995, the

bearing instability became uncommon and bearing com-

plications were reduced probably due to surgical tech-

nique improvements (17). In this study, conducted on Ira-

nian patients who underwent MB or FB TKA, there was no

significant difference in the outcome and satisfaction be-

tween two groups. This finding was similar to other stud-

ies such as Kim et al. (18) study in South Korea, which

demonstrated the same results across these twomethods.

The primary aim in TKA is to improve the pain but it also

aims to restorenormalknee function. For thispurpose, the

postoperative range of motion is important, especially for

Asian patients who frequently squat or sit in cross-legged

positions (18). In a large case-series study by Poirier et al.

(19), there were no significant differences in the clinical

outcomes between MB and FB implants in TKA patients as

well as our study.

In thecurrent study, therewasnosignificantdifference

in KOOS scores between MB and FB groups (84.04 ± 17.6

versus 89.1± 14.1, P value > 0.05). This was also shown in

Wylde et al. study (20) that KOOS scores were 58.8 ± 25.6

and 57.7± 25.3 inMB and FB groups, respectively after two-

year follow-up. It seems thathigh scores inourpatients are

as a result of cultural and racial differences, including var-

ious level of satisfaction in two countries.

We also obtained no statistical difference regarding

ROM and patient satisfaction between MB and FB groups.

In consistent with these findings, Price et al. revealed that

there was no significant difference in the ROM between

two groups; however, a minimal but significant clinical

advantage for the MB design was reported in their study

(21). Tjornild et al. demonstrated that MB implants par-

tially absorbed the force transmitted to the metal tibial

tray resulted in reduced micromotion (22). When mobile-

bearing implants were introduced, the theoretical advan-

tages were shown by more conforming articular surface,

lower contact stress and backside wear, the dissipation of

the stress wear in two different surfaces, an enhancement

of the flexion, allowing portending knee kinematics closer

to physiological gait; posterior translation, moreover, a

self-correcting rotational alignment leading to increasing

the patellofemoral mechanics. However, clinical studies

similar to ours have not confirmed these beneficial effects

and advantages.

Furthermore, improvement in kinematics during

kneeling position, step-up activity, gait function and
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Table 1. Background Characteristic Distribution in Two Groups

Variable Fixed-Bearing Implant Mobile-Bearing Implant P Value

Age, y 67.8± 6.8 66.4± 7.3 > 0.05

Male gender, No. (%) 12 (21.8) 7 (8.2) > 0.05

Bodymass index 25.2± 3.2 25.3± 3.1 > 0.05

Table 2. Range of Motion and KOOS Score Distribution in Two Groups

Variable Fixed-Bearing Implant Mobile-Bearing Implant P Value

KOOS 89.1± 14.1 84.04± 17.6 > 0.05

Range ofmotion± SD 115± 11 117± 12 > 0.05

Table 3. Patients’ Satisfaction Rate in Two Groupsa

Method Dissatisfied (0 -

4)

Satisfied (5 - 8) Very Satisfi (9 -

10)

Mobile-bearing

implant

17 (20.0) 62 (72.9) 6 (7.1)

Fixed-bearing

implant

5 (9.1) 47 (85.5) 3 (5.5)

P value > 0.05 > 0.05 > 0.05

aValues are expressed as No. (%).

patellofemoral kinematics were not detected, as well (23,

24).

Totally, according to the obtained results of this retro-

spective cohort study, TKA byMB versus FB implantswould

have the samemechanical and functional outcomes. How-

ever further studies with larger sample size and multi-

center sampling would improvemore definite results.

Footnotes

Authors’ Contribution: Study concept and design:

Mehdi Moghtadaei, Ali Yeganeh, Hosein Farahini, Mohsen

Motalebi and Majid Abedi. Analysis and interpretation of

data: Mostafa Salehpour, Alireza Poolad, Kimia Haghighi-

fard, Majid Abedi and Mohsen Motalebi. Drafting of the

manuscript: Mohsen Motalebi, Majid Abedi, Ali Yeganeh

andMehdiMoghtadaei. Critical revisionof themanuscript

for important intellectual content: Mohsen Motalebi, Ho-

sein Farahini, Ali Yeganeh and Majid Abedi. Statistical

analysis: Alireza Poolad, Mostafa Salehpour and Kimia

Haghighifard.

Conflict of Interests: The authors declare no conflict of

interests.

Ethical Considerations: This work does not need it.

Financial Disclosure: There is no financial disclosure.

Funding/Support: None declared.

References

1. Singh JA. Epidemiology of knee and hip arthroplasty: A systematic

review. Open Orthop J. 2011;5:80–5. doi: 10.2174/1874325001105010080.

[PubMed: 21584277]. [PubMed Central: PMC3092498].

2. Ravi B, Croxford R, Reichmann WM, Losina E, Katz JN, Hawker GA.

The changing demographics of total joint arthroplasty recipients

in the United States and Ontario from 2001 to 2007. Best Pract

Res Clin Rheumatol. 2012;26(5):637–47. doi: 10.1016/j.berh.2012.07.014.

[PubMed: 23218428].

3. Kim HA, Kim S, Seo YI, Choi HJ, Seong SC, Song YW, et al. The epidemi-

ology of total knee replacement in South Korea: National registry

data.Rheumatology (Oxford). 2008;47(1):88–91. doi: 10.1093/rheumatol-

ogy/kem308. [PubMed: 18077497].

4. MahomedNN, Barrett J, Katz JN, Baron JA,Wright J, Losina E. Epidemi-

ologyof totalkneereplacement in theUnitedStatesMedicarepopula-

tion. J Bone Joint Surg Am. 2005;87(6):1222–8. doi: 10.2106/JBJS.D.02546.

[PubMed: 15930530].

5. Weinstein AM, Rome BN, Reichmann WM, Collins JE, Burbine SA,

Thornhill TS, et al. Estimating the burden of total knee replace-

ment in the United States. J Bone Joint Surg Am. 2013;95(5):385–92.

doi: 10.2106/JBJS.L.00206. [PubMed: 23344005]. [PubMed Central:

PMC3748969].

6. BozicKJ, Kurtz SM, LauE,OngK,ChiuV, Vail TP, et al. Theepidemiology

of revision total knee arthroplasty in the United States. Clin Orthop

Relat Res. 2010;468(1):45–51. doi: 10.1007/s11999-009-0945-0. [PubMed:

19554385]. [PubMed Central: PMC2795838].

7. Lingard EA, Katz JN, Wright EA, Sledge CB; Kinemax Outcomes

Group. Predicting the outcome of total knee arthroplasty. J Bone Joint

Surg Am. 2004;86-A(10):2179–86. doi: 10.2106/00004623-200410000-

00008. [PubMed: 15466726].

8. Healy WL, Della Valle CJ, Iorio R, Berend KR, Cushner FD, Dalury DF,

et al. Complications of total knee arthroplasty: Standardized list and

definitionsof theknee society.ClinOrthopRelat Res. 2013;471(1):215–20.

doi: 10.1007/s11999-012-2489-y. [PubMed: 22810157]. [PubMed Central:

PMC3528930].

9. Kutzner I, HallanG, Hol PJ, FurnesO, GothesenO, FigvedW, et al. Early

aseptic loosening of a mobile-bearing total knee replacement. Acta

Orthop. 2018;89(1):77–83. doi: 10.1080/17453674.2017.1398012. [PubMed:

29105532]. [PubMed Central: PMC5810837].

10. Dennis DA, Komistek RD. Kinematics of mobile bearing total knee

arthroplasty. Total Knee Arthroplasty. Springer, Berlin, Heidelberg;

2005. p. 126–40. doi: 10.1007/3-540-27658-0_20.

11. Van Hamersveld KT, Marang-Van De Mheen PJ, Van Der Heide HJL,

Van Der Linden-Van Der Zwaag HMJ, Valstar ER, Nelissen R. Migra-

tion and clinical outcome of mobile-bearing versus fixed-bearing

single-radius total knee arthroplasty. Acta Orthop. 2018;89(2):190–6.

Shafa Ortho J. 2019; 6(1):e83770. 3



Yeganeh A et al.

doi: 10.1080/17453674.2018.1429108. [PubMed: 29448880]. [PubMed

Central: PMC5901517].

12. Terrier A, Fernandes CS, Guillemin M, Crevoisier X. Fixed

and mobile-bearing total ankle prostheses: Effect on tibial

bone strain. Clin Biomech (Bristol, Avon). 2017;48:57–62. doi:

10.1016/j.clinbiomech.2017.07.009. [PubMed: 28755611].

13. Kim RH, Martin JR, Dennis DA, Yang CC, Jennings JM, Lee GC.

midterm clinical and radiographic results of mobile-bearing revi-

sion total knee arthroplasty. J Arthroplasty. 2017;32(6):1930–4. doi:

10.1016/j.arth.2017.01.014. [PubMed: 28209272].

14. Roos EM, Toksvig-Larsen S. Knee injury and osteoarthritis outcome

score (KOOS)-validation and comparison to theWOMAC in total knee

replacement. Health Qual Life Outcomes. 2003;1:17. doi: 10.1186/1477-

7525-1-17. [PubMed: 12801417]. [PubMed Central: PMC161802].

15. Irrgang JJ, Anderson AF, Boland AL, Harner CD, Kurosaka M, Neyret

P, et al. Development and validation of the international knee

documentation committee subjective knee form. Am J Sports Med.

2001;29(5):600–13. doi: 10.1177/03635465010290051301. [PubMed:

11573919].

16. Rahimi A, Norouzi A, Sohani SM. [The Validity and reliability of the

Persian version of the International Knee Documentation Commit-

tee (IKDC) questionnaire in Iranian patients after ACL and meniscal

surgeries]. J Rehabil. 2013;14(2):116–24. Persian.

17. Carothers JT, Kim RH, Dennis DA, Southworth C. Mobile-bearing to-

tal knee arthroplasty: A meta-analysis. J Arthroplasty. 2011;26(4):537–

42. doi: 10.1016/j.arth.2010.05.015. [PubMed: 20634039].

18. Kim TW, Park SH, Suh JT. Comparison of mobile-bearing and

fixed-bearing designs in high flexion total knee arthroplasty: Us-

ing a navigation system. Knee Surg Relat Res. 2012;24(1):25–33. doi:

10.5792/ksrr.2012.24.1.25. [PubMed: 22570849]. [PubMed Central:

PMC3341819].

19. Poirier N, Graf P, Dubrana F. Mobile-bearing versus fixed-bearing to-

tal knee implants. Results of a series of 100 randomised cases after 9

years follow-up. Orthop Traumatol Surg Res. 2015;101(4 Suppl):S187–92.

doi: 10.1016/j.otsr.2015.03.004. [PubMed: 25890808].

20. Wylde V, Learmonth I, Potter A, Bettinson K, Lingard E. Patient-

reported outcomes after fixed- versus mobile-bearing total knee re-

placement: A multi-centre randomised controlled trial using the

Kinemax total knee replacement. J Bone Joint Surg Br. 2008;90(9):1172–

9. doi: 10.1302/0301-620X.90B9.21031. [PubMed: 18757956].

21. Price AJ, Rees JL, Beard D, Juszczak E, Carter S, White S, et al. A mobile-

bearing total knee prosthesis compared with a fixed-bearing pros-

thesis. Amulticentre single-blind randomised controlled trial. J Bone

Joint Surg Br. 2003;85(1):62–7. [PubMed: 12585579].

22. TjornildM, Soballe K,Hansen PM,HolmC, StillingM.Mobile- vs. fixed-

bearing total knee replacement. Acta Orthop. 2015;86(2):208–14. doi:

10.3109/17453674.2014.968476. [PubMed: 25280132]. [PubMed Central:

PMC4404772].

23. Capella M, Dolfin M, Saccia F. Mobile bearing and fixed bear-

ing total knee arthroplasty. Ann Transl Med. 2016;4(7):127. doi:

10.21037/atm.2015.12.64. [PubMed: 27162777]. [PubMed Central:

PMC4842394].

24. Feczko PZ, Jutten LM, van Steyn MJ, Deckers P, Emans PJ, Arts JJ.

Comparison of fixed and mobile-bearing total knee arthroplasty

in terms of patellofemoral pain and function: A prospective, ran-

domised, controlled trial. BMC Musculoskelet Disord. 2017;18(1):279.

doi: 10.1186/s12891-017-1635-9. [PubMed: 28662692]. [PubMed Central:

PMC5493003].

4 Shafa Ortho J. 2019; 6(1):e83770.


	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	Table 1
	Table 2
	Table 3

	5. Discussion
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Considerations: 
	Financial Disclosure: 
	Funding/Support: 

	References

