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Abstract  

Background: Although the superiority of posterior cruciate ligament (PCL) for mobile-bearing (MB) TKA remains de-

bated, there remains a lack of high-quality evidence based studies such as meta-analyses of comparative studies, so we 

performed a meta-analysis of comparative studies to determine whether there is a significant difference between PCL 

retention (CR) and PCL sacrifice (PS) mobile-bearing (MB) in terms of clinical and functional knee scores, kinematic 

function, rate of complications and revision. 

Methods: We searched literatures comprehensively published by May 2020 in databases including MEDLINE, Cochrane 

databases and Embase, and the RevMan 5.3 was used to perform this meta-analysis. 

Results: 6 RCTs and 6 comparative observational studies (Obs) on this topic were integrated. There were no significant 

differences between the two procedures in the Hospital for Special Surgery score (HSS), Knee Society Knee Score (KSS), 

Knee Society Functional score (KSFS), Western Ontario McMasters University index (WOMAC), knee range of motion 

(ROM)， and varus–valgus laxity. Even CR MB was slightly superior to PS MB regarding New Jersey Knee score (NJKS), 

PS MB was superior to CR MB with respect to complications rate and revision rate. 

Conclusions: The meta-analysis revealed that CR MB and PS MB could achieve similar clinical outcomes, whereas the 

rate of complications and revision was significantly increased in CR MB. Based on the outcomes of this meta-analysis, the 

choice of the CR MB does not appear to be justified, and further studies of high methodological quality with long-term 

follow-up are required to confirm our conclusion. 

Keywords:  Posterior cruciate ligament (PCL), Fixed-bearing (FB), Meta-analysis, Knee score system 

Introduction 

The debate over the intervene of PCL during TKA has initially regarded fixed-bearing (FB), primary TKA for years, which 

still suggested no significant clinically relevant differences regarding prosthesis function or survivorship [1]. With the 

PCL retained, CR prosthesis was capable of retaining an adequate articular proprioception and increasing the ROM by 

retaining the physiological femoral rollback, thus keeping the motor function [2,3,4]. From a view of biomechanics, the 

PCL is able to relieve the stress imparted to the implant-bone interface which improves implant survivorship from mini-

mize polyethylene wear [5]. However, others held that PS prosthesis can show better ROM [6], avoid excessive PCL laxity 

or tightness, and provide more reliable femoral rollback because of the post-cam mechanism [7,8]. It was found in a bio-

mechanical study that when being elongated and changed tighten consistently along with high flexion of the knee, the 

PCL could inhibit further high flexion of the knee from a biomechanical study, which indirectly supported the PS prosthe-

sis [9].    

The patterns of movement of MB designs have changed from the transitions from pure rotation to pure translation, and 

then, combined rotation and translation. The first-generation MB prosthesis, called Low Contact Stress (LCS, DePuy, War-

saw, IN), were invented by Buechel and Pappas in 1977 [10]. Initially, the PCL-retaining, meniscal-bearing (MeBe) (LCS 

Meniscal-Bearing, DePuy, Warsaw, IN) and the PCL-sacrificing rotating-platform designs (LCS Rotating-Platform, DePuy, 

Warsaw, IN) were designed to provide mobility and congruity of the bearing surfaces, which reduces constraint force and 

contact stress to minimize the polyethylene wearing and implant loosening problems seen with earlier implant designs 

[11].  
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Furthermore, the axial rotation of the bearing enables a self-alignment of rotational malalignment of tibial component. 

Successively, in 1996, the second-generation LCS MB prosthesis, called anteroposterior gliding and rotation bearing 

(APGR), were designed to replicate normal knee kinematics by combining unconstrained anterior-posterior translation 

and rotation at the high conforming polyethylene bearing surface [12]. Later, other MB products were invented such as 

Press-fit Condylar（PFC）Sigma system (DePuy, Warsaw, IN, USA) [13], E-motion system (Braun Aesculap, Tuttlingen, 

Germany) [7] and Global Knee System (GKS)Prime (Permedica, Merate, Italy) [14], all of which included retained or sacri-

ficed PCL subgroups. The MB products have been reported of good clinical outcomes and kinematic function [15,16,17], 

and there were no significant differences between FB and MB whether in clinical results or implant survivorship [18].     

However, it is unclear whether there were differences between CR versus PS for MB TKA, since little literatures to suggest 

superiority of CR MB over PS MB [19, 20]. A meta-analysis from 2011 compared overall clinical outcomes of MB TKA and 

most of the studies included were one-armed test or indirect controlled test, resulting lack of sufficient data to directly 

compare the role of PCL between different types of MB prostheses [21]. Hence, to determine the clinically relevant differ-

ence between CR MB and PS MB, further studies would be needed, and since 2011, there were several RCTs and Obs pub-

lished to directly compare CR MB and PS MB in postoperative outcome [7, 22, 23, 24]. To resolve this controversy, the 

purpose of this study is to directly compare the postoperative outcomes of retaining verse sacrificing the PCL in MB TKA. 

Materials and Methods 

Based on the PRISMA guidelines (Preferred Reporting Items for Systematic Reviews and Meta-analyses) with a PRISMA 
checklist and algorithm, a meta-analysis of the current study was performed [25].  

Eligibility criteria: (1) Participants underwent primary MB TKA. (2) RCTs and comparative Obs with more than 1 year ’ 
follow-up. (3) Vitro studies used biomechanical models were excluded. (4) The operations were performed with CR MB 
TKA verse PS MB TKA. (5) Outcomes were about clinical and functional knee scores, kinematic function, complications 
rate and revision rates.  

We searched literatures published by May 2020 by means of MEDLINE, Cochrane databases and Embase. Key words such 
as “mobile-bearing”, “total knee arthroplasty”, “posterior cruciate ligament retaining”, “posterior stabilization”, “posterior 
cruciate ligament sacrificing”, “rotating platform”, “meniscal bearing”, “anterior-posterior gliding rotation” and their syno-
nyms were used to perform the retrieval work. Furthermore, in case literatures were lost, references of related reviews 
were also reviewed. 

Two independent reviewers conducted all the screening works. When meeting disagreements, a consensus was made by 
a corresponding author. The initial screening was to rule out the obviously unrelated literatures across to review the title 
and abstract, and the remaining literatures would be further screened through the full text to insure whether they meet 
with the eligibility criteria mentioned above. In addition, to prevent data duplication, we selected the literature with most 
recent data and the longest follow-up if multiple literatures from the same author or institution reported data on the 
same patient group. 

Methodological quality of each study included was evaluated according to a Modified Coleman Methodology Score 
(MCMS), which was initially adopted to evaluate the quality of a RCT about treatment for lateral epicondylitis [26], and its 
subsections were on the basis of the CONSORT statement (for RCT) but were set to the compatibility for other study de-
signs such as case-controlled study (CCS) and cohort study (CS). Based on 15 criteria, the MCMS system employed a total 
score from 0 to 100 to evaluate the methodological quality of study. A study with a high score indicates that it owes a ro-
bust design so to largely avoid confounding factors and various biases. The grading evaluation was considered to be ex-
cellent if the score is between 85 and 100 points, good if it is between 70 and 84 points, fair if it is between 55 and 69 
points, and poor if it is less than 54 points.  

For another, the levels of evidence of included studies were graded using the 2011 Oxford Centre for Evidence-Based 
Medicine Levels of Evidence [27]. These levels are essentially designated as: I= systematic review of RCTs; II = RCT or Obs 
with significant effect size; III= non-randomized controlled cohort or follow-up study; IV= case-control studies, case-
series and historically controlled studies.        

In order to extract as much information as we can, each included study was reviewed thoroughly. Basic characteristics of 
studies included name of first author, study design, the brand of the prosthesis, race, follow-up time, number of patients, 
number of implanted knees, and patient demographics (e.g., gender, age, BMI). Furthermore, outcomes of studies includ-
ed the clinical and functional knee scores (KSS, KSFS, NJKS, WOMAC, HSS), kinematic function (ROM, knee flexion, flexion 
contracture and varus–valgus laxity), and rate of complications and revision at final follow-up were within the range of 
the current study. When meeting with incomplete data in the included studies (e.g., only median, extremes or quartiles), 
only if we fail to contact the corresponding authors for original data we needed, we attempted to estimate the mean and 
standard deviation of the sample from the incomplete data mentioned above [28]. 

The RevMan 5.3 was used to perform this meta-analysis. With the funnel plot of this software, publication bias can be 
visually inspected according to a scatterplot. Heterogeneity tests for pooled results were performed with heterogeneity 
index such as I2 and Chi2. The data of the CR MB or PS MB of different brands were grouped and analyzed together by 
means of a similar mode of way of dealing with PCL, therefore, the PCL-retaining MeBe design, PCL-retaining APGR de-
sign and other mobile-bearing design that retain the PCL were categorized as the CR MB group. 
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For continuous data like clinical scores and functional scores, we used Fixed Effect (FE) model and Inverse Variance 

method. For dichotomous data like rate of complications, the FE model and Mantel-Haenszel method were used. If sensi-

tivity analysis and subgroup analysis cannot settle heterogeneity incident, Random Effects (RE) model was used. Mean 

difference（MD）was used to compare the relative effects of CR MB minus PS MB, and Odds Ratio（OR）was used to 

compare the relative effects of CR MB divide PS MB. For each analysis, 95% CI and p value were calculated, and p<0.05 

was considered statistically significant. 

Results 

The basic characteristics of included studies were summarized in Table 1. Totally 1040 articles were searched from MED-

LINE, Cochrane and Embase databases initially. According to inclusion and excluding criteria, the screening flow diagram 

was available in Fig 1. At last, we incorporated 12 studies with 961 knees underwent CR MB prosthesis TKA and 887 

knees with PS MB prosthesis TKA.  

Table 1: Basic characteristics of included studies.  

 

 

Figure 1: Flow diagram for the meta-analysis of included studies.  
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According to the detail for each judgement of MCMS, the mean MCMS was 52.83 (range, 35-67) for the 12 included stud-

ies, and 5 studies were scored fair, and 7 were poor. The MCMS of each study was shown in Table 2.   

On the basis of the 2011 Oxford Centre for Evidence-Based Medicine Levels of Evidence, level of evidence was rated for 

each study, in which 6 studies evidence level of II, 3 studies evidence level of III, and 3 studies evidence level of IV (Table 

2).  

Table 2: Outcomes of included studies. 

Quasi-RCT, quasi- randomized controlled study. 

LCS prosthesis system, Low Contact Stress mobile-bearing knee prosthesis (DePuy, Warsaw, Indiana). 

LCS-Universal system, Low Contact Stress mobile-bearing knee prosthesis（DePuy, Johnson and Johnson company, Warsaw, Indi-

ana）.  

MeBe, PCL-retaining meniscal-bearing; RP, PCL-substituting rotating-platform. 

APGR, PCL-retaining anterior-posterior glide and rotation bearing. 

E-motion TKA system, Ultracongruent mobile polyethylene insert (B. Braun Aesculap, Tuttlingen, Germany). 

GKS Prime, fully conforming, mobile-bearing knee prosthesis (Permedica, Merate, Italy). 

PFC Sigma RP, Press Fit Condylar Sigma rotating platform (Depuy, Warsaw, IN, USA). 

The ROM data included 7 of 12 studies and covered the maximum analysis so that it was used to generate the funnel plot 

to inspect the publication bias, and the Fig 2 showed asymmetry for the ROM data (I2 = 78%, P< 0.00001). Thus, the RE 

model was used for statistical analysis. 

The clinical and functional knee scores were reported in 9 studies [7, 12, 14, 15, 19, 22, 23, 24, 29], including KSS [7, 

14,19, 29], KSFS [7, 41, 19, 23], NJKS [15, 19], WOMAC score [7, 19] as well as HSS [7, 12, 22, 24, 29], were shown in Fig 3. 

As mentioned in the Fig 3.E, the meta-analysis of the HSS (Fig 3.E HSS Total) showed striking heterogeneity (Chi2 = 14.23, 

I2 = 72%, p = 0.007) and RE model was employed. Subgroup and sensitivity analyses showed that the study of Aigner [12] 

is the main source of heterogeneity, and the heterogeneity shows (Chi2 = 0.60, I2 = 0%, p = 0.90) after we removed the 

study of Aigner [12] (Fig 3.E HSS Subgroup).   
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After reviewing thoroughly, the study of Aigner [12], we found that maybe it was the shortest follow-up time that led the 

HSS of the study of Aigner [12] to be lower than other studies about HSS. The CR MB were slightly better than PS MB 

about the NJKS (FE, MD = 2.58, 95% CI 0.25 to 4.90, p = 0.68), however, no apparent differences were found between CR 

MB and PS MB among the HSS (RE, MD =-0.23, 95% CI -1.86 to 1.40, p = 0.007), KSS (FE, MD =1.15, 95% CI -0.31 to 2.62, 

p = 0.98), KSFS (FE, MD = 0.72, 95% CI -3.66 to 5.10, p = 0.90) and WOMAC (FE, MD = -0.69, 95% CI -3.92 to 2.55, p = 

0.75).  

 

 

 

 

 

 

 

 

 

 

 
Fig 3. Forest plots of the clinical and functional scores (Panel A-E)  

Figure 2: The asymmetry funnel plot for the knee ROM data  

3A. The meta-analysis of KSS. 

3B. The meta-analysis of KSFS. 

3C. The meta-analysis of NJKS.  
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The kinematic function were reported in 9 studies [7, 12, 14, 15, 20, 22, 23, 24, 30], including ROM [7, 12, 14, 15, 20, 

22,30], flexion [7, 12, 14, 23], flexion contracture [7, 14, 23,] and varus–valgus laxity [22, 23, 24, 30], shown in Fig 4. The 

Fig 4 revealed that obvious heterogeneity among the ROM (Chi2 = 37.76, I2 =84%, P< 0.00001) (Fig 4.A ROM Total) and 

flexion (Chi2 = 11.93, I2 =75%, P= 0.008) (Fig 4.B Flexion Total) analysis, for which RE model was employed. Subgroup 

and sensitivity analyses showed that the study of Stiehl [20] was the main source of heterogeneity of the ROM analysis, 

and the heterogeneity turned to (Chi2 = 9.11, I2 = 45%, p = 0.10) after we removed the study of Stiehl [20] (Fig 4.A ROM 

Subgroup). In the study of Stiehl [20], the final evaluation of the post-operative ROM for CR group was 120±9.8, versus 

108±14.3 for PS group, and the MD was 11.4, which is significantly higher than other studies with respect to ROM. 

At the same time, we used the same way to find that the study of D. Eneal [14] is the main source of heterogeneity of the 

Flexion analysis, and the heterogeneity shows (Chi2 = 4.26, I2 = 53%, p = 0.12) (Fig 4.B Flexion Subgroup) after we re-

moved it. In the study of D. Eneal [14], we founded that the brand of prostheses is G.K.S. Prime, which is different from 

other studies in regard to the flexion analysis. Different prosthesis designs might lead to different post-operative effect, 

hence the unique prosthesis design of D. Eneal [14] is likely to make it the main source of heterogeneity of the Flexion 

analysis.  

To sum up, postoperative ROM (RE, MD = 2.61, 95% CI -1.75 to 6.97, p<0.00001), knee flexion (RE, MD =2.57, 95% CI -

1.45 to 6.59, p = 0.008), knee flexion contracture (FE, MD = -0.18, 95% CI -0.77 to 0.42, p = 0.61), varus–valgus laxity

( (varus laxity (FE, MD = -0.41, 95% CI -0.92 to 0.11, p = 0.33), valgus laxity (FE, MD = 0.11, 95% CI -0.27 to 0.50, p = 0.16, 

and test for subgroup differences: Chi² = 2.52, I² = 60.2%) showed that there were no significant difference between the 

two groups. 

The complications rate was reported in 6 studies [7, 12, 14, 16, 19, 20] and revision rate was reported in 6 studies [7, 12, 

14, 20, 29, 30]. The odds ratio of complications rate between CR MB and PS MB was 2.09(Fig 5.A;p<0.05, 95% CI 1.32 to 

3.29 ) and that of revision rate was 3.69(Fig 5.B;p<0.05, 95% CI 1.32 to 3.29), the significant differences indicate that PS 

MB was superior to CR MB according to complications rate (FE, OR =2.09,95% CI 1.32 to 3.29, p = 0.89) and revision rate 

(FE, OR = 3.69, 95% CI 1.08 to 12.25, p =0.82).  

 

3D. The meta-analysis of WOMAC.  

3E. The meta-analysis, subgroup and sensitivity analyses of HSS.  
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Fig 4. Forest plots of kinematic function (Panel A-D). 

4A. The meta-analysis, subgroup and sensitivity analyses of ROM.  

4B. The meta-analysis, subgroup and sensitivity analyses of knee flexion.  

Retention Versus Sacrifice of Posterior Cruciate Ligament During Mobile-Bearing Total Knee Arthroplasty: A Meta-Analysis 

4C. The meta-analysis of flexion contracture.  
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4D. The meta-analysis and subgroup analyses of varus–valgus laxity. 

5A. The meta-analysis of complications rate.  

Retention Versus Sacrifice of Posterior Cruciate Ligament During Mobile-Bearing Total Knee Arthroplasty: A Meta-Analysis 

Fig 5. Forest plots of complications rate and revision rate. (Panel A-B). 

5B. The meta-analysis of revision rate. 
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Discussion 

The current study included totally 12 directly comparative studies, with at least 5 more studies [7, 14, 22, 23, 24] to syn-

thetically compare CR MB verse PS MB than the former meta-analyses on this topic directly [21]. Clinical and functional 

scores, kinematic function, rates of complications and revision were extensively applied in evaluating the effectiveness of 

primary TKA in both clinical practice and medical science research. To sum up, this meta-analysis showed that there 

were no significant differences in HSS, KSS, KSPS, WOMAC, ROM, knee flexion, flexion contracture and varus–valgus laxity, 

although CR MB had slightly higher scores in NJKS, the PS MB did provide a significant superiority than CR MB in the as-

pect of complications rate and revision rate, which is the most important results of this meta-analysis. 

After TKA treatment, rate of postoperative complications and revision is another important index when we evaluate the 

long-term effect in clinical practice. Previously, a Kaplan-Meier analysis from the study of Buechel reported that the 16-

year survival rate of the LCS cementless MeBe prosthesis was 83% and the 20-year survival rate for the LCS cemented RP 

prosthesis was 97.7% [15], moreover, the 15-year survival rate was 83% of the LCS MeBe prosthesis and 92.1% for the 

LCS RP prostheses in the study of Huang [16], both of these two studies were in line with the meta-analysis of postopera-

tive complications and revision rate in the current study, where the PS MB provided a significant  superiority than CR MB 

in the aspect of postoperative complications rate and revision rate. However, both the differences in follow-up times and 

the underreporting of the important expected results might influenced the final analytical results. For instance, some in-

cluded studies did not report the rates of complications and revision adequately, onlyreporting the number of complica-

tions in all prosthesis instead of specifying how many occurred in either the CR MB or PS MB subgroup [15, 22, 23, 24, 

29, 30]. 

The current study has several advantages. Firstly, we comprehensively searched articles in database include MEDLINE, 

Cochrane databases and Embase up to May 2020, almost covering all the latest related English databases. Secondly, only 

studies that directly compare CR MB and PS MB were included, studies such as one-armed test and indirect controlled 

studies, which were included in previous study [21] were excluded. Lastly, this meta-analysis covered data such as clini-

cal and functional scores, kinematic characteristics, rates of complications and revision of MB TKA, which compared CR 

MB and PS MB exhaustively and comprehensively. 

Nevertheless, there are some defects in our research. First, not every study included in our meta-analysis had high-

quality evidence, so that the inclusion of cohort studies and retrospective control studies making the current meta-

analysis failed to provide the least biased evidence and was constrained to the limitations found within this level of evi-

dence. In addition, we might miss some related non-English high-quality studies and have selection bias in language since 

the included study was limited to the studies published in English, but fortunately, the samples of included studies almost 

cover different regions all over the world, such as Australia, Korea, Japan, China, New Zealand, Italy and America. Last but 

not least, different literatures focused on different way of comparison, for instance, from some included studies [22, 30], 

comparison were done within simultaneous bilateral MB TKA, that is to say, on the same patient, one knee underwent PS 

MB TKA and the other knee underwent CR MB TKA, it might be difficult to evaluated because these kind of patients 

lacked of a natural lower limbs to support the postoperative lower limbs. 

Conclusion 

Based on all current research evidence, this meta-analysis concluded that there were no significant differences between 

CR MB and PS MB as regards knee score system and kinematic characteristics. However, PS MB did provide a significant 

superiority than CR MB about the rate of complication especially the rate of revision. Therefore, the choice of CR MB, es-

pecially the LCS MeBe prosthesis does not seem justified, and we need more long-term follow-up high-quality RCTs to 

clarify a preferred alternative.  

Conflict of Interest 

The authors declare no conflict of interest. 

References 

1. Li N, Tan Y, Deng Y, Chen L. (2014) Posterior cruciate retaining versus posterior stabilized total knee arthroplasty: a 
meta-analysis of randomized controlled trials. Knee Surg Sports Traumatol Arthrosc;22(3): p.556-64. 

2. Mihalko William M, Creek Aaron T, Mary Michelle N, Williams John L, Komatsu David E. (2011) Mechanoreceptors 
found in a posterior cruciate ligament from a well-functioning total knee arthroplasty retrieval. J Arthroplasty;26(3): 
p.504.e9-504.e12. 

3. Yue Bing, Varadarajan Kartik M, Rubash Harry E, Li Guoan. (2012) In vivo function of posterior cruciate ligament be-
fore and after posterior cruciate ligament-retaining total knee arthroplasty. Int Orthop;36(7): p.1387-92. 

4. Swanik C Buz, Lephart Scott M, Rubash Harry E (2004) Proprioception, kinesthesia, and balance after total knee ar-
throplasty with cruciate-retaining and posterior stabilized prostheses. J Bone Joint Surg;86(2): p.328-34.  

Retention Versus Sacrifice of Posterior Cruciate Ligament During Mobile-Bearing Total Knee Arthroplasty: A Meta-Analysis 

https://sciencevolks.com/orthopaedics/
https://pubmed.ncbi.nlm.nih.gov/23117166/
https://pubmed.ncbi.nlm.nih.gov/23117166/
https://pubmed.ncbi.nlm.nih.gov/20462737/
https://pubmed.ncbi.nlm.nih.gov/20462737/
https://pubmed.ncbi.nlm.nih.gov/20462737/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3385884/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3385884/


59 

 

SVOA Orthopaedics 

5. Steinbru ck Arnd, Woiczinski Matthias, Weber Patrick, Mu ller Peter Ernst, Jansson Volkmar, Schro der Christian (2014) 
Posterior cruciate ligament balancing in total knee arthroplasty: a numerical study with a dynamic force controlled 
knee model. Biomed Eng Online 2;13: p.91. 

6. Longo Umile Giuseppe, Ciuffreda Mauro, Mannering Nicholas, D'Andrea Valerio, Locher Joel, Salvatore Giuseppe, De-
naro Vincenzo (2018) Outcomes of Posterior-Stabilized Compared with Cruciate-Retaining Total Knee Arthroplasty. J 
Knee Surg ;31(4): p.321-340.  

7. Roh Yoon Whan, Jang Jak, Choi Won Chul, Lee Joon Kyu, Chun Sae Hyung, Lee Sahnghoon, Seong Sang Cheol, Lee 
Myung Chul . (2013) Preservation of the posterior cruciate ligament is not helpful in highly conforming mobile-
bearing total knee arthroplasty: a randomized controlled study. Knee Surg Sports Traumatol Arthrosc;21(12): p.2850-
9. 

8. Harato Kengo, Bourne Robert B, Victor Jan, Snyder Mark, Hart John., Ries Michael D . (2008) Midterm comparison of 
posterior cruciate-retaining versus -substituting total knee arthroplasty using the Genesis II prosthesis. A multicenter 
prospective randomized clinical trial. Knee;15(3): p.217-21. 

9. Ritter MA, Davis KE., Meding JB, Farris A . (2012) The role of the posterior cruciate ligament in total knee replace-
ment. Bone Joint Res 11(4): p.64-70. 

10. Buechel FF, Pappas MJ . (1989) New Jersey low contact stress knee replacement system. Ten-year evaluation of menis-
cal bearings. Orthop Clin North Am;20(2): p.147-77. 

11. Collier JP, Mayor MB, Mcnamara JL, Surprenant VA, Jensen RE . (1991) Analysis of the failure of 122 polyethylene in-
serts from uncemented tibial knee components. Clinical Orthopaedics and Related Research ;(273): p.232-42. 

12. Aigner Christian, Windhager Reinhard, Pechmann Michael, Rehak Peter, Engeleke Klaus. (2004) The influence of an 
anterior-posterior gliding mobile bearing on range of motion after total knee arthroplasty. A prospective, randomized, 
double-blinded study. J Bone Joint Surg Am;86(10): p.2257-62. 

13. Zaki Saeed H, Rafiq Imran, Kapoor Amit, Raut Videsh, Gambhir Anil K, Porter Martyn L. (2007) Medium-term results 
with the Press Fit Condylar (PFC) Sigma knee prosthesis the Wrightington experience. Acta Orthop Belg;73(1): p.55-9. 

14. Enea D, Cigna V, Sgolacchia C, Tozzi L, Verdenelli A, Gigante A . (2015) Retained versus resected posterior cruciate liga-
ment in mobile-bearing total knee replacement: a retrospective, clinical and functional assessment. Musculoskelet 
Surg;99(2): p.149-54. 

15. Frederick F Buechel Sr. (2002) Long-term followup after mobile-bearing total knee replacement. Clinical Orthopaedics 
and Related Research;(404): p.40-50. 

16.  Huang Chun-Hsiung, Ma Hon-Ming, Lee Ye-Ming, Ho Fang-Yuan . (2003) Long-term results of low contact stress mo-
bile-bearing total knee replacements. Clin Orthop Relat Res;(416): p.265-70. 

17. Mikashima Y, Ishii Y, Takeda M, Noguchi H, Momohara S, Banks SA . (2013) Does mobile-bearing knee arthroplasty 
motion change with activity?. The Knee;20(6): p.422-5. 

18.  Bracht HVD, Maele GV, Verdonk P, Almqvist KF, Verdonk R, Freeman M. (2010) Is there any superiority in the clinical 
outcome of mobile-bearing knee prosthesis designs compared to fixed-bearing total knee prosthesis designs in the 
treatment of osteoarthritis of the knee joint?. Knee Surgery Sports Traumatology Arthroscopy;18(3): p.367-74. 

19. Hooper G, Rothwell A, Frampton C . (2009) The low contact stress mobile-bearing total knee replacement: a prospec-
tive study with a minimum follow-up of ten years. Journal of Bone and Joint Surgery - British Volume ;91(1): p.58-63. 

20. Stiehl JB, Voorhorst PE. (1999) Total knee arthroplasty with a mobile-bearing prosthesis: comparison of retention and 
sacrifice of the posterior cruciate ligament in cementless implants. American Journal of Orthopedics ;28(4): p.223-8. 

21. Carothers JT, Kim RH, Dennis DA, Southworth C . (2011) Mobile-bearing total knee arthroplasty: a meta-
analysis. Journal of Arthroplasty;26(4): p.537-42. 

22. Ishii Y, Noguchi H, Sato J, Ishii H, Ezawa N, Toyabe SI. (2019) Insall-Salvati ratio stabilizes one year after mobile-
bearing total knee arthroplasty and does not correlate with mid-to-long-term clinical outcomes. Knee Surgery Sports 
Traumatology Arthroscopy;27(5): p.1604-1610. 

23. Murakami Koji, Hamai Satoshi, Okazaki Ken, Ikebe Satoru, Nakahara Hiroyuki, Higaki Hidehiko, Shimoto Takeshi, Mizu
-Uchi Hideki, Kuwashima Umito, Iwamoto Yukihide. (2017) Kinematic analysis of stair climbing in rotating platform 
cruciate-retaining and posterior-stabilized mobile-bearing total knee arthroplasties. Arch Orthop Trauma Surg;137
(5): p.701-711. 

24. Takeda Mitsuhiro, Ishii Yoshinori, Noguchi Hideo, Matsuda Yoshikazu, Sato Junko. (2012) Changes in varus-valgus lax-
ity after total knee arthroplasty over time. Knee Surg Sports Traumatol Arthrosc;20(10): p.1988-93. 

25. Moher David, Liberati Alessandro, Tetzlaff Jennifer, Altman Douglas G, PRISMA Group. (2009) Preferred reporting 
items for systematic reviews and meta-analyses: the PRISMA statement. PLoS Med 21;6(7): p.e1000097. 

Retention Versus Sacrifice of Posterior Cruciate Ligament During Mobile-Bearing Total Knee Arthroplasty: A Meta-Analysis 

https://sciencevolks.com/orthopaedics/
https://pubmed.ncbi.nlm.nih.gov/24990257/
https://pubmed.ncbi.nlm.nih.gov/24990257/
https://pubmed.ncbi.nlm.nih.gov/24990257/
https://pubmed.ncbi.nlm.nih.gov/28666292/
https://pubmed.ncbi.nlm.nih.gov/28666292/
https://pubmed.ncbi.nlm.nih.gov/28666292/
https://pubmed.ncbi.nlm.nih.gov/23111827/
https://pubmed.ncbi.nlm.nih.gov/23111827/
https://pubmed.ncbi.nlm.nih.gov/23111827/
https://pubmed.ncbi.nlm.nih.gov/23111827/
https://www.semanticscholar.org/paper/Midterm-comparison-of-posterior-cruciate-retaining-Harato-Bourne/009621974450d5d580d5a445db0b5901f852de32
https://www.semanticscholar.org/paper/Midterm-comparison-of-posterior-cruciate-retaining-Harato-Bourne/009621974450d5d580d5a445db0b5901f852de32
https://www.semanticscholar.org/paper/Midterm-comparison-of-posterior-cruciate-retaining-Harato-Bourne/009621974450d5d580d5a445db0b5901f852de32
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3626208/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3626208/
https://pubmed.ncbi.nlm.nih.gov/2922189/
https://pubmed.ncbi.nlm.nih.gov/2922189/
https://pubmed.ncbi.nlm.nih.gov/1959276/
https://pubmed.ncbi.nlm.nih.gov/1959276/
https://pubmed.ncbi.nlm.nih.gov/15466736/
https://pubmed.ncbi.nlm.nih.gov/15466736/
https://pubmed.ncbi.nlm.nih.gov/15466736/
https://pubmed.ncbi.nlm.nih.gov/17441659/
https://pubmed.ncbi.nlm.nih.gov/17441659/
https://pubmed.ncbi.nlm.nih.gov/25573818/
https://pubmed.ncbi.nlm.nih.gov/25573818/
https://pubmed.ncbi.nlm.nih.gov/25573818/
https://pubmed.ncbi.nlm.nih.gov/12439236/
https://pubmed.ncbi.nlm.nih.gov/12439236/
https://journals.lww.com/clinorthop/Fulltext/2003/11000/Long_Term_Results_of_Low_Contact_Stress.36.aspx
https://journals.lww.com/clinorthop/Fulltext/2003/11000/Long_Term_Results_of_Low_Contact_Stress.36.aspx
https://pubmed.ncbi.nlm.nih.gov/24011914/
https://pubmed.ncbi.nlm.nih.gov/24011914/
https://pubmed.ncbi.nlm.nih.gov/19876616/
https://pubmed.ncbi.nlm.nih.gov/19876616/
https://pubmed.ncbi.nlm.nih.gov/19876616/
https://pubmed.ncbi.nlm.nih.gov/19092005/
https://pubmed.ncbi.nlm.nih.gov/19092005/
https://pubmed.ncbi.nlm.nih.gov/10220093/
https://pubmed.ncbi.nlm.nih.gov/10220093/
https://www.sciencedirect.com/science/article/abs/pii/S0883540310003293
https://www.sciencedirect.com/science/article/abs/pii/S0883540310003293
https://pubmed.ncbi.nlm.nih.gov/30317523/
https://pubmed.ncbi.nlm.nih.gov/30317523/
https://pubmed.ncbi.nlm.nih.gov/30317523/
https://pubmed.ncbi.nlm.nih.gov/28289890/
https://pubmed.ncbi.nlm.nih.gov/28289890/
https://pubmed.ncbi.nlm.nih.gov/28289890/
https://pubmed.ncbi.nlm.nih.gov/28289890/
https://pubmed.ncbi.nlm.nih.gov/22116265/
https://pubmed.ncbi.nlm.nih.gov/22116265/
https://www.bmj.com/content/339/bmj.b2535
https://www.bmj.com/content/339/bmj.b2535


60 

 

SVOA Orthopaedics 

26. Cowan James, Lozano-Caldero n Santiago, Ring David. (2007) Quality of prospective controlled randomized trials. 
Analysis of trials of treatment for lateral epicondylitis as an example. J Bone Joint Surg Am;89(8): p.1693-9. 

27. Howick J, Chalmers I, Glasziou P, Greenhalgh T, Heneghan C, Liberati A, Moschetti I, Phillips B, Thornton H. (2014) Ex-
planation of the 2011 Oxford Centre for Evidence-Based Medicine (OCEBM) Levels of Evidence (Background Docu-
ment). 2019 Apr 10. Available from https:// www.cebm.net/wp-content/uploads/2014/06/CEBM-Levels-of-
Evidence-2.1.pdf. 

28. Luo Dehui, Wan Xiang, Liu Jiming, (2018) Tong Tiejun. Optimally estimating the sample mean from the sample size, 
median, mid-range, and/or mid-quartile range. Stat Methods Med Res;27(6): p.1785-1805. 

29. Kim Young-Hoo, Kim Jun-Shik . (2004) Comparison of anterior-posterior-glide and rotating-platform low contact 
stress mobile-bearing total knee arthroplasties., J Bone Joint Surg Am;86(6): p.1239-47. 

30.  Matsuda Y, Ishii Y, Noguchi H, Ishii R. (2005) Varus-valgus balance and range of movement after total knee arthroplas-
ty. J Bone Joint Surg Br ;87(6): p.804-8. 

 

Retention Versus Sacrifice of Posterior Cruciate Ligament During Mobile-Bearing Total Knee Arthroplasty: A Meta-Analysis 

Citation: Shi Zhang Y, Zhou Zheng G, Xin Du S, Dong Li X. “Retention Versus Sacrifice of Posterior Cruciate Ligament 

During Mobile-Bearing Total Knee Arthroplasty: A Meta-Analysis”. SVOA Orthopaedics 2022 (2:2) 50-60.  

Copyright: © 2022 All rights reserved by Dong Li X., et al. This is an open access article distributed under the  

Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original work is properly cited.  

https://sciencevolks.com/orthopaedics/
https://pubmed.ncbi.nlm.nih.gov/17671006/
https://pubmed.ncbi.nlm.nih.gov/17671006/
https://pubmed.ncbi.nlm.nih.gov/27683581/
https://pubmed.ncbi.nlm.nih.gov/27683581/
https://pubmed.ncbi.nlm.nih.gov/15173298/
https://pubmed.ncbi.nlm.nih.gov/15173298/
https://pubmed.ncbi.nlm.nih.gov/15911663/
https://pubmed.ncbi.nlm.nih.gov/15911663/

