Med. J. Cairo Univ., Vol. 91, No. 1, March: 417-423, 2023

www.medicaljour nal ofcair ouniver sity.net

Fixed Bearing Versus Mobile Bearing Total Knee Replacement
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Abstract

Background: Total knee arthroplasty (TKA) isthe preferred
treatment for those with end stage osteoarthritis (OA) and
functional limitations.

Aimof Sudy: The primary objective of this prospective
RCT isto compare the functional outcomes of MB versus FB
TKA.

Patients and Methods: In the period between May 2014
and May 2016 in the Hospitals of Cairo University and the
ministry of health, a prospective RCT was conducted on 40
patients with advanced tricompartemental OA of the knee
joint.

Results: Forty patients were followed-up for 12 months.
Functional assessment using KSS (2011) was done to asses
every patient pre-operatively, 2 weeks, 3 months and then
every 3 monthstill 12 months post-operatively with nearly
no difference between the two designs.

Conclusion: Thereis nearly no statistically significant
difference between MB and FB TKA on active knee flexion
and on functional outcomes at 1 year follow-up.

Key Words: Total knee replacement — Fixed bearing prosthesis
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Introduction

TOTAL knee arthroplasty (TKA) isthe preferred
treatment for those with end stage osteoarthritis
(OA) and functional limitations [1]. Y ounger pa-
tients are generally more active requiring an in-
creased range of motion as in the mobile-bearing
(MB) TKA [23].

The MB design offers greater conformity and
decreased contact stresses through a polyethylene
liner that is mobile relative to the tibial tray result-
ing in alower polyethylene wear rate [4].

The MB design imitates kinematics of the nor-
mal knee and potentially allowing for a greater
range of motion (ROM) [5,6].
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The potential disadvantages of the MB TKA
include higher implant cost and higher incidence
of bearing dislocation [7,9].

The objective of this prospective randomized
controlled trial (RCT) was to investigate functional
outcomes in a single design posterior-stabilized
(PS) TKA offering MB and FB variants (Zimmer
Inc, Warsaw, IN).

Patients and M ethods

In the period between May 2014 and May 2016
in the hospitals of Cairo University and the ministry
of health, a prospective RCT was conducted on 40
patients with advanced tricompartemental OA of
the knee joint were managed by TKA using FB or
MB Cemented PS Total knee Prosthesis according
to the process of randomization via sealed opague
envel ope method. The postoperative follow-up of
these cases was 1 year. The patients were excluded
from this study were those unfit for surgery, with
active infection, with substantial angular deformity
required an osteotomy or the use of a constrained
device, which had Rheumatoid arthritis of the knee
and also cases of Revision TKR.

Patient demographics:
Pre-operative stage:

Included clinical evaluation, radiological eval-
uation, Preoperative preparation of the patient and
Patient counseling.

Operative stage:

Type of prosthesis used in our study were the
NexGen Legacy posterior-stabilized LPS-FB and
NexGen LPS-MB Knee Systems. These two im-
plant designs were of a PCL substituting design.

- Pre skin incision preparations:

Under general or regional anesthesia, the pa-
tients were placed in a supine position and the
stopper and the tourniquet were used and antibiotic
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prophylaxis (ceftriaxone 1-2gm, according to body
weight, intravenously) was given to the patients
with induction of anesthesia.

Fixed prosthesis ~ Mobile prosthesis
Generd group group
characteristics
No=20 % No=20 %

Age (year):

Mean £ SD 61.45+6.67 60.9+6.1

Min - Max 50.0-75.0 53.0-77.0
BMI:

Mean £ SD 32.3+2.34 31.7+£2.94

Min - Max 28.0-37.0 27.0-37.0
Gender:

Mae 5 25.0 7 35.0

Female 15 75.0 13 65.0
Sdeof lesion:

Rt 6 30.0 10 50.0

Lt 14 70.0 10 50.0
Co morbidity:

DM 4 20.0 5 25.0

Br. asthma 1 5.0 0 0.0

HTN 5 25.0 4 20.0

Peptic ulcer 1 5.0 1 5.0

Fig. (1): Patient demographics.

- Surgical approach:

Midline skin incision then a medial para patellar
approach was used.

Fig. (2): Mid-line skin incision of the knee.

- Operative steps.
1- Femoral preparation:

Fig. (3): Thetrial of the femoral component being applied
following femoral preparation.

2- Tibial preparation:

Fig. (4): Tibial preparation.

Then the Flexion and extension gabs were
adjusted and balanced.

Post-oper ative stage:

The vital signs and the distal neurovascular
status were checked and Intravenous Ceftriaxone
1gm every 12 hours postoperatively for 5 days.

- Rehabilitation protocol:

» Week 1, change dressing and review home exer-
cise program [3].

» Weeks 2-4, Suture removal and progress flexion
range of motion, gait training, balance / propri-
oception exercises were continued and the func-
tional and the aerobic exercise astolerated [3].

*» Weeks 4-6, The balance/proprioception exercises
(i.e. heel-to-toe walking, assisted single-leg bal-
ance) were continued [3].

» Weeks 6-8, The lateral training exercises and the
single-leg exercises were incorporated as able
[3.

- Follow-up:

All patients had clinical evaluation at 2 weeks,
one month, 3 months, 6 monthes, 9 months and 1
year post operative. Radiological evaluation by
plain knee radiographs was taken immediately
postoperatively, 2 weeks and one year post opera-
tivein the coronal and sagittal planes for measuring
the reference axes of the knee.

- Clinical evaluation:

In our study the new knee society scoring sys-
tem (K.S.52011) [4-7]. Was used to evaluate the
knee function at 2 weeks and one month then every
3 months until 12 months postoperatively.

Results

Forty patients were followed-up for 12 months.
Functional assessment using KSS (2011) was done
to asses every patient pre-operatively, 2 weeks, 3
months and then every 3 monthstill 12 months
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post-operatively. Active knee flexion was also
measured at 12 months post-operatively. The study
patients were divided into two groups according
to the type of prosthesis used: Group | included
20 patients who received FB TKA and Group 11
included 20 patients who received MB TKA ac-
cording to sealed opague envel ope randomization
technique.

Satistical analysis:

Statistical analysis was carried out using the
SPSS computer package version 21.0 (SPSS Inc.,
Chicago, IL, USA). For descriptive statistics: The
mean * standard deviation (SD) was used for
quantitative variables while the number and fre-
guencies (%) were used for qualitative variables.
Fisher's Exact test (FET) was used to assess the
differencesin frequency of qualitative variables
while for quantitative variables, independent sam-
ples t-test was used to compare means of both
groups and paired samples t-test was used to com-
pare two means within the same group. The statis-
tical methods were verified, assuming a significant
level of p<0.05.

1- Comparing The post oper stive Knee Society

Score (objective score):

At 1 year Post.Op the mean * SD of the K.S.S
(objective score) for fixed bearing was 86.1 +10.0
but for mobile bearing it was 86.5+ 13.48. p-value
0.916.
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Fig. (5): Comparing Knee Society Score 1 year post-operative.

2- Comparing final range of motion among the
studied groups:

The mean £ SD of the final range of motign
among the mobile prosthesis group was (104.3 *
7.19°) but for the fixed prosthesis group it was
(102.1°+6.7°) with no statistical significant
difference.

419

120
p=0.312

=
=
(8]

110
105
100

Fina range of motion (°)
©©
o1

(o]
o

Fixed group Mobile group

Fig. (6): Comparing fina range of motion among the studied
groups.

3- Comparing the patient's expectation among the
studied groups. (15 points):

The mean £ SD of the Post Op. patient's expec-
tation for the fixed bearing prosthesis was 8.55 +
1.85 but for the mobile prosthesisit was 8.8 +2.1
with p-value 0.691.
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Fig. (7): Comparing post-operative expectation among the

studied groups.

4- Comparing the patient's satisfaction among the
studied groups. (40 points):

The Post.Op. Mean = SD of the patient's satis-
faction for the fixed bearing prosthesis at 1 year
was 26.6+3.79 but for the mobile prosthesisit was
26.0+£3.73 with p-value 0.617.
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Fig. (8): Comparing 1 year post-operative satisfaction among
the studied groups.
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5- Comparing walking & standing among the
studied groups. (30 points):
The Pre.Op. Mean £ SD of the patient's walking
& standing score for the fixed bearing prosthesis
was 5.65+4.61 while the post Op. onewas 15.75+
4.23 (improved significantly) with p-value <0.001.
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Fig. (9): Comparing the pre, and post op. scores of the walking
& standing scores for the fixed bearing prosthesis

group.

The Pre.Op. Mean £ SD of the patient's walking
& standing score for the mobile prosthesiswas 5.5
14.83 while the post Op. onewas 17.1 £4.78 (im-
proved significantly) with p-value <0.001.
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Fig. (10): Comparing the pre, and post op. scores of the
walking & standing scores for the mobile bearing
prosthesis group.

6- Comparing standard activities among the studied
groups. (30 points):

The Pre.Op. Mean * SD of the patient's standard
activities score for the fixed bearing prosthesis
group was 10.35+2.87 while the post Op. one was
18.6x4.1 (improved significantly) with p-value
<0.001.
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Fig. (11): Comparing the pre, and post op. standard activities
scores for the fixed bearing prosthesis group.

The Pre.Op. Mean = SD of the patient's standard
activities score for the mobile bearing prosthesis
group was 7.15%2.8 while the post Op. one was
17.85+4.15 (improved significantly) with p-value
<0.001.
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Fig. (12): Comparing the pre, and post op. standard activities
scores for the mobile bearing prosthesis group.

7- Comparing the advanced activities among the
studied groups. (25 points):

The Pre.Op. Mean = SD of the patient's ad-
vanced activities score for the fixed bearing
prosthesiswas 6.1 +3.38 while post Op. it was
11.1% 4.0 (improved significantly) with p-value
<0.001.
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Fig. (13): Comparing the pre, and post op. advanced activities
scores for the fixed bearing prosthesis group.
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The Pre.Op. mean = SD of the patient's ad-
vanced activities score for the mobile bearing
prosthesis was 3.0% 1.38 while post Op. it was
11.35+4.1 (improved significantly) with p-value
<0.001.
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Fig. (14): Comparing the pre, and post op. advanced activities
scores for the mobile bearing prosthesis group.

8- Comparing discretionary activities among the
studied groups. (15 points):

The Pre.Op. Mean £ SD of the patient's discre-
tionary activities score for the fixed bearing pros-
thesiswas 0.45% 1.39 while post Op. it was4.15+
4.14 (improved significantly) with p-value <0.001.
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Fig. (15): Comparing the pre, and post op. discretionary activities
scores for the fixed bearing prosthesis group.

The Pre.Op. Mean £ SD of the patient's discre-
tionary activities score for the mobile bearing
prosthesis was 0.8%1.99 while post Op. it was 4.8
+4.38 (improved significantly) with p-value <0.001.
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Fig. (16): Comparing the pre, and post op. discretionary activities
scores for the mobile bearing prosthesis group.
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Discussion

TKA with aFB design has yielded good long-
term results, but there were concerns related to the
polyethylene wear, osteolysis and the higher inci-
dence of loosening so when the MB knee replace-
ment was designed in the late 1970s by Goodfellow
and O'Connor they proposed that the MB design
offers better kinematics, range of motion, function,
and durability compared to the existing FB knee
implants [9,10].

Regarding the post-operative active flexion
achieved, the results of this study were close to
what was previously reported. In this study, the
mean active flexion for both groups was nearly
equivalent where the FB group Achieved 102°
compared to 104.3° for the MB group. Price et al.,
[11] reported mean flexion of 101.5° for the FB
group and 101.7° for the MB group at one year
follow-up. Jacobs et a.; reported mean flexion of
99.9° for the MB group and 10 1 ° for the FB group
[12] . The results of this study by using the new
K.S.S(2011) were also nearly consistent with what
was reported previously; the mean K.S.S (knee
score) in this study was 86.1 for the FB group and
86.5 for the MB group. Hanusch et a., [13] reported
mean of 84.3 for the MB and 84.5 for the FB.
Lampeet a., [14] had mean KSS (knee score) of
85 for the FB and 88 for the MB. Also the functional
score of the new K.S.S (2011) in this study were
nearly similar mean of 49.55 for the FB group and
51.1 for the MB group. Jacobs et al., [12] reported
mean functional KSS (1989) of 84.9 for the MB
and 88.8 for the FB groups.

The functional score of the new K.S.S (2011)
is more accurate than the K.S.S (1989) because it
contains special scores for the patient's expectation
and satisfaction in addition the functional scoreis
divided into four component which are (walking;
standing, standard, advanced, and discretionary
activities).

- Points of strength and limitation in this study:

1- Asapoint of strength in our study, there are 4
patients had bilateral TKR; one side was fixed
bearing and the other side was mobile bearing
type, these cases numbers are (fixed bearing
No. 2,6,12 and 18; mobile bearing No. 21,24,31
and 36 respectively).

2- The usage of the new K.S.S (Knee Society
Scoring System 2011) including knee scoring
and function which represents the most widely
used scoring system for assessment of knee
function following TKA. The used scoring
system includes both patient filled and clinician
filled questionnaires.
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Satisfaction Functional score
Case No.
Pre.op Post op Pre.op Post op

2 (Fixed) 10 22 15 38
21 (Mobile) 10 26 14 57
6 (Fixed) 16 26 24 14
24 (Mobile) 10 30 16 70
12 (Fixed) 12 32 17 73
31 (Mobile) 16 26 18 51
18 (Fixed) 22 34 40 83
36 (Mobile) 14 26 19 45

Fig. (17): Cases of bilateral T.K.R each side of different
prosthesis's type.

3- Also al patientsin this study had regular follow-
up without skipping, this was another point of
strength.

4- The type of this study as a randomized controlled
comparative trial with adequate power is con-
sidered the main strength of this study.

But the main limitation was the short follow-
up duration. However, the main interests of the
study were active flexion and functional outcomes,
which isclinically relevant within the first year
postoperatively.

- Complications occurs for our cases:

In our study, 5 cases (representing 12.5% of
all cases) had 2 complications:

Four cases of deep venous thrombosis (D.V.T)
cases number (1, 2 F.B), cases number (21, 22
M.B) (10%) and one case of deep wound infection;
case number 8 (F.B) (2.5%). All cases are treated
successfully with good results clinically and func-
tionally.

There was nearly no difference between the
results of this study compared to those reported in
similar published series, in terms of complication
rates, range of motion, and functional outcome
SCores.

Conclusion:

This study showed that the clinical and radio-
graphic results of both FB and M B total knee
implants at one year follow-up were encouraging.
However, it was founded nearly no statistically
significant difference to prove the superiority of
the MB total knee implant over the FB total knee
implant in the short term follow-up so it would be
recommended to perform long term follow-up
studies.
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