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Abstract 

Does prosthesis weight affect the 

outcome of total knee 

arthroplasty? A prospective 

randomized controlled study 

In-Woong Park 

Department of Orthopaedic Surgery 

College of Medicine 

Seoul National University 

 

Background: Titanium nitride (TiN)-coated titanium (Ti) rotating-

platform total knee implants have potential advantages over cobalt 

chrome (CoCr) rotating-platform designs owing to their lighter 

weight. This prospective, randomized study determined whether 

patients preferred lighter implants and whether TiN-coated Ti 

implants resulted in better outcomes after total knee arthroplasty 

(TKA). 
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Methods: In total, 108 patients (216 knees; 8 men, 100 women; mean 

age, 69.9 years) with severe bilateral primary degenerative arthritis 

warranting bilateral TKA were randomly allocated to undergo TiN-

coated Ti rotating-platform TKA in one knee and conventional CoCr 

rotating-platform TKA in the contralateral knee. The mean follow-

up period was 5.3 years (range, 3–7 years). The Ti implants were 

one-third times lighter than the CoCr implants (133.9 g versus 390.1 

g, p <0.01). The primary outcome was the Knee Society score. The 

secondary outcomes included Hospital for Special Surgery (HSS) 

score, Western Ontario and McMaster University (WOMAC) scores, 

pain, range-of-motion, preference (comfort, lightness, naturalness, 

and satisfaction), and instability. 

 

Results: No significant differences in the Knee Society score, HSS 

score, WOMAC scores, pain, or range-of-motion were noted 

between the groups. The two groups did not differ significantly in 

comfort, lightness, naturalness, satisfaction, and instability. 

 

Conclusions: Patients did not prefer a lighter implant over a heavier 

one, and light Ti implants did not show better outcomes than 
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conventional CoCr prostheses.  

---------------------------------------- 

Keywords: Titanium, Titanium nitride, Cobalt Chrome, light implant, 

rotating-platform, mobile bearing, total knee arthroplasty 

Student Number: 2014-25041 
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Introduction 

 The cobalt chrome (CoCr) rotating-platform (RP) mobile-

bearing total knee prosthesis was introduced to reduce contact stress 

between polyethylene and bone-cement by maximizing the 

conformity of the tibia and femoral components and by allowing 

rotation of the bearing surfaces. Over the past 30 years, many 

successful results have been reported1-3. 

Despite these theoretical advantages, CoCr implants are 

heavier than those made with titanium (Ti) or bone and have higher 

modulus of elasticity; they are therefore more likely to cause 

problems, such as stress shielding4,5. Another issue with CoCr 

mobile-bearing total knee arthroplasty (TKA) is subluxation, a 

rotatory tibial insert dislocation, reported at a frequency of 1%–2%2,6-

8.  

The Buechel-Pappas Knee prosthesis (B-P Knee; Endotec, 

Orlando, FL, USA), a modified version of a low contact stress (LCS) 

RP, is made up of a ‘light’ titanium alloy (Ti-6Al-4V) and is 

coated with titanium nitride (TiN) to enhance the wear and scratch 

resistance (Fig 1-A)9,10. Ti prostheses showed excellent 



2 

 

biocompatibility with low Young’s modulus11; their light weight may 

help rehabilitate older patients with weak quadriceps muscle. The 

design modifications of the B-P Knee were improved to reduce the 

spin-out while retaining the advantages of LCS-RP. In particular, the 

tibial component of the B-P Knee system has a rotation stop-pin, 

reducing the potential risk of spin-out by limiting rotation. The stop-

pin on the top of the tibial baseplate is engaged with the slot on the 

bottom of polyethylene to allow ± 45° rotation (Fig. 1-B)6.  

To date, no prospective, randomized studies have compared 

the clinical outcomes following two mobile-bearing systems with 

similar designs but different weights. Therefore, we performed a 

prospective, randomized study to compare the clinical results and 

patient preferences associated with the B-P Knee and LCS-RP in 

patients undergoing bilateral TKA.  

 

Materials and Methods 

This prospective, randomized study was conducted in 

accordance with the principles of the Declaration of Helsinki and 

approved by the institutional review board of our hospital 

(Institutional Review Board, protocol number: H-1007-052-323).  
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Fig. 1. Photograph of the rotating-platform Buechel-Pappas (B-P) 

Knee prosthesis (Fig 1-A) and upper surface of the tibial component 

of B-P Knee with an axial rotation limit bar to prevent spin-out (Fig 

1-B). 
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The study was pre-registered with the Clinical Research Information 

Service on the WHO International Clinical Trial Registry Platform 

(protocol number, KCT0000054).  

During October 2010–2011, we prospectively enrolled 108 

patients ([216 knees]; 8 men, 100 women) with severe bilateral 

primary degenerative arthritis warranting bilateral TKA. Patients with 

diagnoses other than primary osteoarthritis or previous open knee 

surgery and those who refused to participate were excluded. After 

written informed consent was obtained, randomization was performed 

using a computer-generated block, and the patients were assigned to 

implantation of LCS-RP (DePuy; Warsaw, IN, USA) or B-P Knee 

(Endotec; Orlando, FL, USA). The envelope was kept by a physician 

who was not involved in the study and was opened just prior to the 

first operation. Each patient received an LCS-RP total knee 

component on one side and a B-P Knee system on the contralateral 

side (Fig. 2). In the study group, 89 patients (178 knees) were 

followed up for >3 years, while 19 patients (38 knees) were lost to 

follow-up (Fig. 3). The mean follow-up period was 5.3 (range, 3–7) 

years. The demographic data are presented in Table 1.  

All procedures were performed by a single experienced  
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Table 1. Comparison of Preoperative Demographics and Clinical Status 

between the Groups 

 

LCS 

(CoCr) 

B-P Knee 

(Ti-A16-V4) 
P value 

Female/male (no.) 84 / 5  

Age (range) (yr)* 69.9 ± 6.0 (56-86)  

Body Weight (kg)* 62.4 ± 8.0 (48.3-82.8)  

BMI (kg/m2)* 26.4 ± 3.3 (19.5-35.5)   

Right/Left (no.) 47 / 42 42 / 47 0.454§ 

Flexion contracture* 

(deg) 

10.4 ± 7.3 

(0-40) 

10.5 ± 7.4 

(0-35) 
0.939‡ 

Further flexion* 

(deg) 

126.8 ± 14.4 

(85-140) 

126.0 ± 15.5 

(80-140) 
0.744‡ 

Total range of motion*  

(deg) 

116.3 ± 18.3 

(75-140) 

115.5 ± 19.7 

(65-140) 
0.774‡ 

Tibio-femoral angle* 

(deg) 

Varus 3.1 ± 5.4 

(varus 15.7– valgus 12.6) 

Varus 3.6 ± 5.0 

(varus 15.6–valgus 11.9) 
0.532‡ 

Pain VAS*†  

(points) 

7.14 ± 1.63 

(2-10) 

7.12 ± 1.77 

(2-10) 
0.960‡ 

KS Knee score*† 

(points) 

46.8 ± 14.8 

(19-77) 

47.6 ± 16.2 

(6-83) 
0.738‡ 

KS Function score*† 

(points) 

37.5 ± 13.1 

(0-71) 

38.1 ± 13.8 

(0-71) 
0.780‡ 

HSS*† 

(points) 

61.9 ± 9.9 

(27-79) 

62.0 ± 11.3 

(27-84) 
0.983‡ 

WOMAC Pain*† 

(points) 

10.1 ± 3.5 

(3-20) 

10.1 ± 3.5 

(4-20) 
0.965‡ 

WOMAC Stiffness*† 

(points) 

4.1 ± 3.5 

(0-8) 

4.0 ± 2.2 

(0-8) 
0.814‡ 

WOMAC Function*† 

(points)  

37.7 ± 11.9 

(11-66) 

38.2 ± 12.3 

(11-68) 
0.780‡ 

* The values are presented as the mean and the standard deviation with the range in parentheses.  

† VAS = Visual Analogue Scale, KS = Knee Society, HSS = Hospital for Special Surgery, and 

WOMAC = Western Ontario and McMaster Universities Osteoarthritis index (Likert 3.1 version).  

‡ Student t test  

§ Chi-Square test  
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surgeon (M.C.L.). Simultaneous bilateral TKAs were performed in 

patients aged <70 years without underlying disease, while others 

underwent sequential bilateral TKAs within 1 week. A medial 

parapatellar approach was used for arthrotomy, and both cruciate 

ligaments were resected. All patellae were preserved, and all 

prostheses were fixed with cement. Postoperatively, all patients 

underwent the same standardized pain management and rehabilitation 

protocol. The knees were immobilized for the first 24 h, and 

continuous passive motion was started on the first postoperative day. 

Patients began walking with a walker on the second postoperative day. 

The following day, they started supervised active and passive range-

of-motion exercises. 

Implant weights (femoral component, tibial baseplate) were 

provided by the manufacturers (LCS-RP, DePuy, Johnson and 

Johnson, Warsaw, IN, USA; B-P Knee; Endotec, Orlando, FL, USA). 

Implant weights were calculated by adding weight data to each implant 

size in the surgical records and compared between the two designs. 

The mean weight of the Ti implants (B-P Knee) (133.9 g; range, 

102–183 g) was approximately one-third that of the CoCr prostheses 

(LCS) (390.1 g; range, 304–508 g) (p <0.01).  
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Clinical and radiographic evaluations were performed at 6 

weeks, 3 months, and 1 year after surgery and annually thereafter. 

The primary outcome measure was functional status as rated using 

the Knee Society score12. We also evaluated Hospital for Special 

Surgery (HSS) score13 and the Likert 3.1 version of the Western 

Ontario and McMaster Universities Osteoarthritis Index (WOMAC)14 

score as the secondary outcomes. A physician assistant blinded to the 

study design used a goniometer to measure the active maximal knee-

flexion angle and flexion contracture with patients in the supine 

position. Patients completed a visual analog scale (VAS, 0–10) 

questionnaire for operated knee pain after surgery and subdivided 

knee pain into “whole knee joint pain” and “anterior knee pain” 

using the Likert scale (1–10). At each follow-up, patient preference 

of left vs. right knee was recorded. The “Preference” 

questionnaire consisted of four elements, including comfort, lightness, 

natural feel, and satisfaction. The responses were left, right, and same. 

Patient satisfaction was rated using a 5-point Likert scale (5: fully 

satisfied; 1: very dissatisfied). In addition, each patient completed a 

self-administered questionnaire on six detailed items assessing 

instability between the LCS-RP and B-P Knee prostheses, using a 
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1–10 Likert scale (1: no symptoms; 10: very severe symptoms). 

Based on existing studies15-23, we classified instability into three 

categories—flexion instability, extension instability, and genu 

recurvatum—and extracted six items related to the instability 

symptoms in the scoring system12-14,24. The six items were 

occurrence of a sudden “giving way” event in the knee; difficulties 

walking on a stairway or a sloping path; a clunk or click in the knee 

when moving; a problem with turning the knee when walking; 

difficulties carrying heavy objects due to knee problems; and 

problems with the first step to walk.  

A physician assistant blinded to the study gathered all data. 

Radiologic data were measured preoperatively and at each follow-up, 

including anteroposterior radiographs in the standing position, lateral 

radiographs in the supine position, and skyline patellar radiographs. 

Tibiofemoral angles were measured on full-length standing 

anteroposterior radiographs of the lower extremities. Patellar tilt, 

subluxation, and dislocation were assessed using the skyline patellar 

radiograph. An independent observer measured all indices. 

 

Statistical analysis 
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An a priori sample-size analysis showed that fifty-two 

patients were required to detect clinically relevant difference in the 

Knee Society score (assumed to be 4 scores) with standard deviation 

of 10 scores (α = 0.025 and β = 0.2; one-sided test)25. This 

number was increased to 108 so as to preserve the statistical power, 

considering potential loss to follow-up. Intergroup differences were 

determined using the independent t-test for continuous variables and 

the Pearson chi-squared test or Fisher exact test for categorical 

variables (all tests were two-tailed). All statistical analyses were 

performed using SPSS version 21.0 (IBM), and p-values <0.05 were 

considered significant.  

 

Results 

Study Population 

No differences in preoperative demographics or clinical status 

were evident between the prosthetic design groups (Table 1). 

 

Clinical Results 

The average postoperative Knee Society knee score (96.9 
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points in the LCS group versus 96.5 points in the B-P Knee group), 

Knee Society function score (89.0 versus 88.9 points), HSS score 

(93.5 versus 93.3 points), and WOMAC scores for pain (0.7 versus 

0.8 points), stiffness (1.3 versus 1.2 points), and function (10.1 

versus 10.2 points) were comparable between groups (p = 0.739, p 

= 0.954, p = 782, p=0.783, p = 0.752, and p = 0.917, respectively) 

(Table 2).  

 

Table 2. Comparison of Postoperative Knee Scores between the 

Groups  

 

LCS 

(CoCr) 

B-P Knee 

(Ti-A16-V4) 
P value 

KS Knee score*† 

(points) 

96.9 ± 7.0 

(83-100) 

96.5 ± 7.9 

(83-100) 
0.739‡ 

KS Function score*† 

(points) 

89.0 ± 7.0 

(61-100) 

88.9 ± 13.3 

(64-100) 
0.954‡ 

HSS*† 

(points) 

93.5 ± 4.7 

(68-99) 

93.3 ± 5.1 

(68-98) 
0.782‡ 

WOMAC total*† 

(points) 

11.7 ± 10.8 

(0-50) 

12.2 ± 10.9 

(0-50) 
0.750‡ 

WOMAC Pain*† 

(points) 

0.7 ± 1.9 

(0-10) 

0.8 ± 1.9 

(0-10) 
0.783‡ 

WOMAC Stiffness*† 

(points) 

1.3 ± 1.8 

(0-6) 

1.2 ± 1.5 

(0-6) 
0.752‡ 

WOMAC Function*† 

(points)  

10.1 ± 8.7 

(0-39) 

10.2 ± 12.3 

(0-39) 
0.917‡ 

* The values are presented as the mean and the standard deviation with the range in parentheses.  

† KS = Knee Society, HSS = Hospital for Special Surgery, and WOMAC = Western Ontario 

and McMaster Universities Osteoarthritis index (Likert 3.1 version).  

‡ Student t test  
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No significant differences in the postoperative mean flexion 

contracture (p = 0.959) or further flexion angle (p = 0.951) between 

the LCS (0.4–125.4 degrees) and B-P Knee (0.4–125.3 degrees) 

groups were noted (Table 3). Postoperative knee pain using the VAS 

did not differ significantly between groups (p = 0.573) (Table 3). On 

the 10-point Likert scale, both designs showed no significant 

differences in whole knee joint pain (p = 0.610) and anterior knee 

pain (p = 0.863) (Table 3). 

 

Table 3. Comparison of Postoperative Ranges of Knee Motion and  

Pain  

 

LCS 

(CoCr) 

B-P Knee 

(Ti-A16-V4) 
P value 

Flexion contracture* 

(deg) 

0.4 ± 2.4 

(0-5) 

0.4 ± 1.9 

(0-5) 
0.959§ 

Further flexion* 

(deg) 

125.4 ± 8.9 

(110-140) 

125.3 ± 10.6 

(110-140) 
0.951§ 

Total range of motion*  

(deg) 

124.9 ± 10.1 

(110-140) 

124.9 ± 11.6 

(110-140) 
0.964§ 

Pain VAS*†   

(points) 

0.9 ± 1.4 

(0-4) 

1.1 ± 1.5 

(0-4) 
0.573§ 

Whole Knee Pain *‡ 

(points) 

1.8 ± 1.5 

(1-4) 

1.6 ± 1.3 

(1-4) 
0.610§ 

Anterior Knee Pain*‡ 

(points) 

1.7 ± 1.5 

(1-4) 

1.6 ± 1.3 

(1-4) 
0.863§ 

* The values are presented as the mean and the standard deviation with the range in parentheses.  

† VAS = Visual Analogue Scale (0-10) 

‡ Likert Scale from 1 to 10, 1 for no pain and 10 for very severe pain  

§ Student t test  
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Patients did not show any significant preference for the 

prostheses, as there were no significant differences in responses to 

the components of the “preference” questionnaire (comfort, 

lightness, natural feel, and satisfaction) (p >0.05 for all) (Table 4). 

The two designs of mobile-bearing arthroplasties showed 

comparable overall satisfaction according to the 5-point Likert scale. 

The outcomes of 82 knees (92.8%) in the LCS group and 77 knees 

(86.5%) in the B-P Knee group were rated as fully satisfactory or 

satisfactory by the patients (p = 0.609). No patient responded with 

“very dissatisfied;” however, the outcomes of two knees (2.2%) in 

each group were unsatisfactory.  

In the “Instability questionnaire,” the B-P Knee group 

showed no significant differences compared to the LCS group. The 

mean subscale of “give-way” (1.3 points in the LCS group versus 

1.4 points in the B-P Knee group), “climb stairs” (2.3 versus 2.4 

points), “clunk or click” (2.0 versus 1.9 points), “turning the 

knee when walking” (1.4 versus 1.4 points), “lifting heavy objects” 

(4.3 versus 4.3 points), and “taking the first step” (1.3 versus 1.3 

points) were comparable between groups (p >0.05 for all) (Table 5). 
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Table 4. Comparison of Postoperative Preference between the Groups  

 

LCS 

(CoCr) 

B-P Knee 

(Ti-A16-V4) 
Same P value 

Comfort* 
28 

(31.5%) 

25 

(28.1%) 

36 

(40.4%) 
0.844† 

Lightness* 
27 

(30.3%) 

25 

(28.1%) 

37 

(41.6%) 
0.926† 

Natural feel* 
27 

(30.3%) 

24 

(27.0%) 

38 

(42.7%) 
0.838† 

Satisfaction* 
22 

(24.7%) 

22 

(24.7%) 

45 

(50.6%) 
1.000† 

* The values are given as the number of patients, with the percentage in parentheses.   

† Chi-Square test 

 
Table 5. Postoperative Subjective Instability Scores between the 

Groups 

 

LCS 

(CoCr) 

B-P Knee 

(Ti-A16-V4) 
P value 

Giving way*† 

(points) 

1.3 ± 0.8 

(1-4) 

1.4 ± 0.9 

(1-4) 
0.729‡ 

Walking stairs*† 

(points) 

2.3 ± 1.5 

(1-5) 

2.4 ± 1.5 

(1-5) 
0.695‡ 

Clunk or clicking*† 

(points) 

2.0 ± 1.7 

(1-6) 

1.9 ± 1.8 

(1-6) 
0.897‡ 

Turning the knee when walking *† (points) 
1.4 ± 1.1 

(1-4) 

1.4 ± 1.0 

(1-4) 
0.945‡ 

Lifting heavy objects*† 

(points) 

4.3 ± 3.0 

(0-10) 

4.3 ± 3.0 

(0-10) 
0.960‡ 

Taking the first step*† 

(points) 

1.3 ± 0.7 

(1-5) 

1.3 ± 0.8 

(1-5) 
0.694‡ 

* The values are presented as the mean and the standard deviation with the range in parentheses. 

† Likert Scale from 1 to 10, 1 for no symptoms and 10 for very severe symptoms.  

‡ Student t test  
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Fig. 2. Radiologic evaluation of both knees of a 75-year old woman with 

osteoarthritis following bilateral total knee arthroplasty. Anteroposterior 

radiograph of both knees 7 years after surgery, demonstrating replacement of 

the right knee (left in the figure) with the Buechel-Pappas (B-P) Knee 

prosthesis, and implantation of the left knee (right in the figure) with low 

contact stress (LCS), both of which are fixed in a satisfactory position. No 

evidence of loosening or osteolysis is seen (Fig 2-A). Lateral radiographs of 

both knees 7 years after surgery demonstrate satisfactory position of the 

implanted B-P Knee mobile-bearing component (right knee) and LCS 

rotating-platform prosthesis (left knee). No evidence of loosening and 

osteolysis is noted (Fig 2-B, Fig 2-C).  
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Fig. 3. CONSORT (Consolidated Standards of Reporting Trials) flow diagram. 

Two hundred and sixteen knees in 108 patients treated with bilateral total 

knee arthroplasty with rotating-platform mobile-bearing designs were 

randomized to receive a conventional cobalt chrome implant (LCS) or a light 

titanium prosthesis (B-P Knee). A minimum of 3 years of follow-up was 

completed for both knees for 89 patients. 

 

  

Radiologic Results 

Postoperative tibiofemoral angles averaged 6.1° ± 1.9° of 

valgus in the LCS group and 6.0° ± 1.5° in the B-P Knee group 

(p = 0.762). No obvious radiolucent line around the prosthesis or any 

sign of osteolysis was observed. No knee had patellar dislocation or 

loosening of the femoral or tibial component.  

 

Complications 

 Two knees (1.9%) with the LCS-RP showed instability after 

TKA. One patient was a 75-year-old man who underwent a “spin-

out” event 4 weeks after surgery and the other patient was a 63-

year-old man who was unable to walk because of anteroposterior 

instability 5 months after surgery. In the B-P Knee group, no cases 
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of reoperation due to spin-out or unstable knee symptoms were noted. 

One CoCr knee with LCS had medial tibial bone resorption due to 

stress shielding. Bone loss of the medial tibial condyle of the knee 

with LCS gradually progressed after the first postoperative year (Fig. 

4-B). 

 
 

Fig. 4. Radiographic evaluation of both knees of a 75-year-old woman 

with osteoarthritis following bilateral total knee arthroplasty. 

Immediate postoperative anteroposterior radiograph shows no medial 

tibial bone resorption (Fig 4-A). Six-year postoperative 

anteroposterior radiograph shows medial tibia bone loss below the 

tibial baseplate (Fig 4-B). 
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Discussion 

 The most important finding of this study was that the knees 

replaced with a lighter Ti mobile-bearing implant achieved 

comparable results but did not show better clinical outcomes or 

patient preference than contralateral knees replaced with a heavier 

conventional CoCr mobile-bearing prosthesis. These findings 

suggest that the weight of the prosthesis did not affect the clinical 

outcome after TKA. 

Because the B-P Knee was introduced later than the LCS, 

relatively few published data on the former are available. A case 

series study of 259 total knees operated on using the B-P Knee 

followed up for 2–18 (mean 7.6) years reported a mean of 90 points 

(range, 55–100) on the New Jersey Orthopedic Hospital Knee scoring 

scale26 after surgery6. The result of this study was comparable to that 

of a study in which the same author reported using LCS-RP with a 

follow-up period of >10 years2. Additional investigation included a 2-

year follow-up study comparing the B-P Knee (94 knees) and 

Nexgen-LPS (60 knees); the B-P Knee group showed a significantly 

higher Knee Society knee score (93.4 ± 5.70 vs 86.3 ± 9.75, p 

<0.05) and function score (90.3 ± 8.15 vs 76.0 ± 18.01, p<0.05) 
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than did the LPS group27. Unfortunately, this study was not 

randomized, and the follow-up period was relatively short.  

There is limited surveillance regarding the issue of weight of 

implants in the TKA. Gibon et al. compared the weight of the removed 

bone and soft tissue with the weight of the inserted prosthesis and 

reported that the increases in weight of each design were 266 g and 

279 g, respectively28. The authors suggested that developing a light 

implant might help improve recovery in older patients with weak 

quadriceps muscle power and would allow the operated knee to 

become a “forgotten” condition after TKA. Lee et al. in another 

study measured the net increase in knee weight before and after TKA 

and suggested that the percentage of net increase in total body weight 

might be insignificant below 1% compared to overall body weight29. In 

the present study, the weight of the implants accounted for only 0.21% 

of the preoperative total body weight (mean, 62.4 kg; range, 48.3–

82.8 kg) for the B-P Knee and 0.62% for LCS.  

Recently, a number of studies have been conducted to apply 

the gait analysis in patients who underwent TKA30,31. If the design of 

this study is applied to the gait cycle, the weight difference of the 

implant may be affected during the swing phase of flexing and 



20 

 

extending the knees to overcome gravity. During the natural walking 

cycle, the movement of the knee joint during the swing phase occurs 

passively, and the lower leg moves forward using the pendulum 

movement. Furthermore, the primary propelling force in the 

progression of walking is the shift of potential energy into kinetic 

energy as the forward fall of body weight in the mid-stance phase32. 

One study reported that rectus femoris activity in the pre- and initial 

swing phase was insignificant compared with the loading response 

phase activity33, suggesting that it might be difficult to feel the 

difference in implant weight. Indeed, in this study, only 25 (28%) of 

the 89 patients who felt the 'light' implants were lighter, 42% of those 

who felt the same, and 30% of the patients replied the knee replaced 

with ‘heavy’ prosthesis was lighter. 

Another advantage of using Ti prosthesis is that it provides a 

lower stress shielding effect than does the CoCr4,5. In the current 

study, one case of medial tibial bone loss occurred 1 year 

postoperatively in the knee replaced with the CoCr implant; however, 

there was no medial tibial bone resorption in the knee replaced with 

Ti implants.  
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Studies have determined whether design modifications of the 

B-P Knee, including addition of rotation stop-pins, would prevent 

subluxation or dislocation of the rotating platform. Buechel et al. 

reported no bearing dislocations in 310 B-P Knee replacement 

cases performed in 257 patients6. In our study, 2/108 patients 

(1.9%) had instability in the LCS knee, and there was no instability 

in the B-P Knee cases. The LCS dislocation rate in this study 

appears to be comparable to 1%-2% that Buechel et al. were 

reported previously6, and the absence of spin-out with the B-P 

Knee could be owing to the axial rotation limit bar located on the 

articular surface of the tibial component. We also conducted a 

subjective instability questionnaire. We found that knees replaced 

with LCS or B-P Knees did not differ significantly with respect to 

the subjective instability questionnaire items. 

This was the first randomized, controlled study to compare 

the clinical outcomes of TKAs in two similar prostheses with 

different weights. Several studies reported using a TiN-coated 

CoCr prosthesis34-36, but no studies have compared the clinical 

outcomes using ‘light’ TiN-coated Ti implants and conventional 

‘heavy’ CoCr prostheses in the same patient. Using two 
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differently designed implants in two knees of the same patient, we 

were able to control for patient factors. Computerized randomization 

was performed to determine which knees received which implant, 

and blinded treatment was given to the patients with no implant 

identifying information.  

 Our study has some limitations. First, we did not measure 

the weight of resected bone and soft tissue and the weight of added 

cement when inserting the prosthesis. Although we could not 

directly compare the pre- and postoperative weight gains, we were 

convinced that the weight of the B-P Knee was close to that of the 

natural knee. Second, we did not measure quadriceps strength, 

possibly affecting how patients experience the difference in the 

implant weights. Nevertheless, we tried to adjust for this factor by 

inserting an implant in both knees of the same patient. Third, a bias 

was potentially generated because only primary osteoarthritis 

patients were included, and the number of women was substantially 

higher than that of men. 

We found that patients did not prefer the lighter prosthesis to 

the heavier one, and the lighter Ti mobile-bearing total knee 

component did not show better outcomes than did the conventional 
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CoCr-RP TKA. The weight of the implant did not affect the clinical 

results. Nevertheless, the B-P Knee, a Ti version of the LCS, has 

advantages over conventional CoCr LCS in terms of stress shielding, 

and its design modifications can effectively prevent dislocation. 
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국문 초록 

배 경: 질화 티타늄(Titanium nitride)으로 코팅한 티타늄(Titanium) 가동형 

플랫폼 (rotating-platform) 인공 슬관절 치환물은 기존의 코발트 크롬 

(Cobalt chrome) 가동형 인공 슬관절 삽입물과 비교하여 무게가 가벼운 이점이 

있다. 본 연구는 전향적 무작위 연구로, 양쪽 슬관절 전치환술을 시행한 환자들

이 가벼운 티타늄 치환물을 무거운 코발트 크롬 삽입물에 비해 더 선호하는지, 

더 우수한 임상 결과를 보여주는지 연구하였다.  

 

대상 및 방법: 본 연구는 양쪽 슬관절 골관절염으로 인공 슬관절 치환술(Total 

knee arthroplasty)을 시행한 108명의 환자를 대상으로 하였다(216례; 남성 8

명, 여성 100명; 평균 수술 나이 69.9세). 양쪽 슬관절에 다른 종류의 치환물을 

삽입하였고, 티타늄 치환물과 코발트 크롬 삽입물의 삽입 방향은 무작위 배정을 

통해서 정하였다. 평균 추시 기간은 5.3년 (3~7년)이었다. 티타늄 치환물은 코

발트 크롬 삽입물과 비교하여 평균 무게는 3배 가벼웠다(133.9g vs 390.1g). 1

차 변수는 미국 슬관절학회 점수(Knee Society score)였으며, 2차 변수는 

Hospital for Special Surgery (HSS) 점수, Western Ontario and McMaster 

University (WOMAC) 점수, 통증, 슬관절 운동 범위, 선호도 설문지 (편안함, 

가벼움, 자연스러움, 만족도), 주관적인 불안정 설문지로 조사하였다. 

 

결 과: 가벼운 티타늄 치환물을 사용하여 치환한 무릎과 무거운 코발트 크롬 삽
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입물을 사용한 무릎의 미국 슬관절학회 점수, HSS 점수, WOMAC 점수, 통증 및 

운동 범위의 유의한 차이는 없었다. 두 군은 선호도 설문지와 주관적 불안정 설

문지 점수 상에서도 유의한 차이는 없었다.  

 

결 론: 환자들은 무거운 코발트 크롬 삽입물에 비해 가벼운 티타늄 치환물을 더 

선호하지 않았으며, 가벼운 티타늄 치환물은 무거운 코발트 크롬 삽입물에 비해

서 더 나은 임상 결과를 보여주지 못했다. 따라서, 인공 관절 삽입물의 무게가 

슬관절 전치환술 후 임상 결과에 영향을 미치지 못했다.  

---------------------------------------- 

색인 단어: 티타늄; 질화 티타늄; 코발트 크롬; 가벼운 인공 관절; 가동형 인공

관절, 인공 슬관절 전치환술  

학 번: 2014-25041 
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