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Abstract: Purpose: Surgical exposure of the knee during total knee arthroplasty requires mobilization of the patella. In the current
study an attempt has been made to compare two techniques of the patella mobilization used in knee arthroplasty. Mateial and methods:
40 patients were divided into two groups, Group 1 include patients underwent TKR using medial para-patellar approach with patellar
eversion and Group 2 include patients underwent TKR using medial Para-patellar. The outcome were measured using Hospital stay,
operative time, quadriceps strength (Quadriceps Muscle Strength Score, QMSS), pain, Knee society score (KSS), Knee function score
(KFS) and Patella height using Insall-Salvati score. Results: both groups were compareable,we did not find any difference between two
groups using above criteria’s. Conclusion: Both techniques give good results in TKA. Its surgeon’s personal choice but results may vary
in obese patients
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1. Introduction

2. Materials and Methods

Total knee arthroplasty (TKA) has excellent or good longterm outcomes ranging from 90% to 98% (1). Knee
replacements are carried out through one of several different
surgical approaches like median para patellar approach, midvastus or sub-vastus approaches. Surgical exposure of the
knee during total knee arthroplasty requires mobilization of
the patella. The two technique of patellar mobilization are
eversion and lateral retraction (2-3). Potential advantage of
eversion technique is augmented surgical exposure and has
been a routine part of conventional TKA (4). Lateral
retraction of the patella is an additional technique whereby
the patella is subluxed laterally. However, exposure with this
technique may be compromised. Benefits of avoiding
patellar eversion as in subluxation technique are improved
range of motion (ROM), earlier return of straight leg raising
(SLR), better early knee flexion, avoidance of patella baja,
and shorter hospital stay (5-11). In the current study an
attempt has been made to compare two techniques of the
patella mobilization used in knee arthroplasty.

A prospective study was done at our hospital which involves
40 patients treated by one surgical team, from October 1,
2014, to December 31, 2015, They were divided into two
groups, Group 1 include patients underwent TKR using
medial para-patellar approach with patellar eversion and
Group 2 include patients underwent TKR using medial Parapatellar approach with patellar retraction. For randomization
computer generated slips of two treatment options were
sealed in 40 envelopes. Patients were treated surgically
according to treatment option inside envelope chosen by
patients.
Patients were followed up post operatively for a period of
minimum 6 months for evaluation of clinical, functional and
radiological outcomes at 2 weeks, 6 weeks, 3 months and 6
months. The outcome were measured using Hospital stay,
operative time, quadriceps strength (Quadriceps Muscle
Strength Score, QMSS), pain, Knee society score (KSS),
Knee function score (KFS) and Patella height using InsallSalvati score.
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Sample Size Calculation

QMSS

We hypothesized that patients with knees surgically exposed
using patellar lateral retraction would have comparable
outcomes with patients with knees surgically exposed using
patellar eversion. For the sample size calculation, we defined
a relevant difference of at least 20% in functional outcome
between the two groups. Using a two tailed alpha value
(0.05) and a beta value (0.2), 60 patients per group would be
sufficient to detect a significant difference. Since the study
was time bound, all consecutive patients meeting the
eligibility criteria during the study period were enrolled. It
was expected from the previous experience that about 20
patients per group will be sufficient.
Statistical Analysis
Statistical testing was conducted with the statistical package
for the social science system version SPSS 17.0. Continuous
variables are presented as mean ± SD, and categorical
variables are presented as absolute numbers and percentage.
The comparison of normally distributed continuous variables
between the groups was performed using Student‟s t test.
For within the group comparisons, paired t test was used to
determine the change at different time points from Baseline.
Nominal categorical data between the groups were
compared using Chi-squared test or Fisher‟s exact test as
appropriate. P<0.05 was considered statistically significant.

3. Results
The mean age of the patients in Group 1 was 60.20 years
(SD ± 5.85) and in Group 2 was 60.5 years (SD ± 5.77) The
difference was insignificant (p = 0.871). Group 1 had 5
(25%) male and 15 (75%) females, as compared to 12 (60%)
males and 8 (40%) females in group 2, difference was not
significant (p value 0.311).
All the patients included in the study had Grade III/IV
osteoarthritis. Group 1 had 9 (45%) Grade III, 13 (55%)
Grade IV, whereas group 2 had 8 (40%) Grade III, 12 (60%)
Grade IV and there was no significant difference between
the groups (p value =0.757).
The mean operative time in Group 1 was 71.79 minutes (SD
± 8.30) and mean operative time in Group 2 was 70.83
minutes (SD ± 5.20). The difference in operative time was
also not significant ((p = 0.697).
The mean hospital stay in Group 1 was 8 (SD ± 2.03) and
mean hospital stay in Group 2 was 6.75 (SD ± 1.86). The
difference was not significant (p = 0.687).
The mean preoperative and 6 month postoperative
quadriceps muscle strength score (QMSS) were 4.15 (SD ±
.61) and 4.25 (SD ± 0.37) for group 1, whereas QMSS was
4.05 (SD ± 0.37) and 4.10 (SD ± 0.37) respectively for
Group 2 (p = 1.000 for both the groups). Difference in
QMMS score in both the groups were insignificant at 2
weeks, 6 weeks and 3 months follow-up (p values 0.744,
1.000 and 1.000 respectively).

Preop pain
Postoperative Two Week
Postoperative 6 Week
Postoperative 3Month
Postoperative 6 Month

Group I
Mean ± SD
4.05 ± 0.61
4.05 ± 0.39
4.40 ± 0.50
4.70 ± 0.47
4.05 ± 0.37

Group 2
P Value
Mean ± SD
4.15 ± 0.59 0.599
4.10 ± 0.55 0.744
4.40 ± 0.50 1
4.70 ± 0.47 1
4.10 ± 0.37 1

The mean pre-operative and 6 months post-operative ROM
score in Group I 15.1 (SD ± 1.37), and 19.1(SD ± 0.55); and
in Group 2 17.85(SD ± 1.26), and 19.0 (SD ± .72);
respectively. There was no significant difference at final
follow up between the two groups (P = 0.627). At two
weeks, 6 weeks and 3 months post-operative no significant
difference was found in ROM score in both the groups with
p values being 1.000, 0.318and 0.639 respectively.
Group I
Mean ± SD
Preoperative
15.1 ± 1.37
Postoperative Two Week 19.60 ± 1.39
Postoperative 6 Week 20.05 ± 0.94
Postoperative 3Month 20.3 ± 0.73
Postoperative 6 Month 19.1 ± 0.55
ROM

Group 2
Mean ± SD
17.85 ± 1.26
19.73± 0.82
20.30 ± 0.57
20.40 ± 0.59
19.0 ± 0.72

0.081
1
0.318
0.639
0.627

At the final follow up, mean pain score was 49 (SD ± 2.05)
points in group1 and 49.25(SD ± 1.83) points in group2,
according to the knee society knee score. This was a
significant improvement from pre-operative pain scores
(9.50 and 9.50 points in group1 and group2). The difference
in symptoms score was not statistically significant (p > 0.05)
between the two groups.
Group I
Group 2
P Value
Mean ± SD Mean ± SD
Preoperative
9.50 ± 8.87 9.50 ± 7.59
1
Postoperative Two Week 23.50 ± 4.89
24 ± 5.98
0.774
Postoperative 6 Week
48.25 ± 2.93 48.25 ± 2.93
1
Postoperative 3Month
49.0 ± 2.05 49.25± 1.83 0.687
Postoperative 6 Month
49± 2.05
49.25 ± 1.83 0.687
Pain

The mean Knee Society Score (KSS) was 30.30 (SD ±
11.24) in group 1 and 90.30 (SD ± 3.58) in group 2. With p
value 0.792 this difference was not significant. The
difference in KSS post-operatively at 2 weeks, 6 weeks, 3
months and 6 months was also not significant with p values
0.544, 0.601, 0.714 and 0.919. The Knee Society Score in
Group 1 increase preoperatively 34.30 (SD ± 11.24); to
postoperative 6 months, 91.30(SD ± 3.58); (p value <.001).
The Knee Society Score in Group 2 increased from
preoperative 35.20 (SD ± 10.19); to 6 months postoperative,
91.40(SD ± 2.54); (p value <.001). This shows a significant
gain in KSS with the surgical intervention irrespective of the
approach.
Group I
Mean ± SD
Preoperative
30.30± 11.24
Postoperative Two Week 64.25 ± 4.99
Postoperative 6 Week 89.60± 4.27
Postoperative 3Month 91.25± 3.50
Postoperative 6 Month 90.30 ± 3.58
Knee Function Score

Group 2
P Value
Mean ± SD
35.20± 10.19 0.792
65.30 ± 5.81
0.544
90.25 ± 3.47
0.601
91.60 ± 2.37
0.714
91.40 ± 2.54
0.919
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The mean preoperative and 6 month postoperative KFS were
31 (SD ± 16.02) and 89.25(SD ± 6.13) for Group 1, whereas
Group II patient’s KFS were 30.75 (SD ± 13.11) and 88.75
(SD ± 7.41) respectively. It showed no significant difference
(p = 0.817) between the two groups. The Knee Function
Score in Group 1 increased from preoperative 31.00 (SD ±
16.02); to 6 months postoperative, 89.25 (SD ± 6.13); (p
value <.001). The Knee Function Score in Group 2 increased
from preoperative 31.75 (SD ± 13.11); to 6 months
postoperative, 88.75 (SD ± 7.41); (p value <.001). Thus the
KFS was significantly improved in both the groups postoperatively.
Group I
Mean ± SD
Preoperative
31.00 ± 16.02
Postoperative Two Week 31.75 ± 8.15
Postoperative 6 Week
80 ± 8.43
Postoperative 3Month
88 ± 7.32
Postoperative 6 Month 89.25 ± 6.13
Knee Function Score

Group 2
P Value
Mean ± SD
30.75 ± 13.11 0.957
32.50 ± 9.10 0.785
79.75 ± 8.80 0.927
88.25 ± 7.66 0.917
88.75 ± 7.41 0.817

No significant differences in extension lag were evident
between the two groups, preoperatively as well as
postoperatively (p value 0.154 and 1.000 respectively).

Group 1
Group 2
Group 1
2 wks
Group 2
Group 1
6wks
Group 2
Group 1
3
months Group 2
Group 1
6
months Group 2
Preop

Extension lag
P
None 5-10 10-15 15-20 value
degree degree degree
0
20
0
0
0.514
2
18
0
0
6
14
0
0
0.752
3
17
0
0
7
13
0
0
1.000
5
15
0
0
9
11
0
0
1.000
9
11
0
0
10
10
0
0
1.000
10
10
0
0

The mean preoperative and 6 month postoperative ISR
(Insall-Salvati Ratio) were 1.11 (SD ± .89) and 1.12 (SD ±
0.07) for group 1, whereas ISR was 1.11 (SD ± .07) and 1.12
(SD ± 0.04) respectively for group 2 patients (p value
0.849).
ISR
Preoperative
Postoperative Two Week
Postoperative 6 Week
Postoperative 3 Month
Postoperative 6 Month

Group 1
Mean ± SD
1.11 ± 0.89
1.14 ± 0.09
1.12 ± 0.07
1.12 ± 0.07
1.12 ± 0.07

Group 2
P Value
Mean ± SD
1.11 ± 0.07 0.936
1.13 ± 0.06 0.770
1.13 ± 0.05 0.794
1.12 ± 0.05 0.959
1.12 ± 0.04 0.849

The overall complication rate in this study was 15 % in each
group till 6 month of follow up. Three patients in each group
had flexion contracture of 5-10 degrees. We did not come
across any case of DVT, pulmonary embolism. There was
no case of avulsion of patella tendon, deep infections, patella
baja, instability, extensive osteolysis and subluxation or
dislocation of mobile bearing, till the latest follow up. Mean
alignment was same in both groups in range of 5-10 degree
valgus.

4. Discussion
This was a prospective, randomized and blinded study and is
a match paired study in term of age, sex distribution, side
distribution, and preoperative axial alignment. Secondarily,
all the patients were treated by a single surgical team at a
single center which means there was consistency in surgical
technique and implant use in the study.
No significant difference was found between patella
eversion and lateral retraction approaches in terms of
operative time, hospital stay, quadriceps strength and
secondary outcomes (ROM, pain score, KSS, KFS and ISR)
at immediate (2 weeks), short term (6 weeks to 3 months)
and mid-term (6 months).
Jetkins et al (12) reported compared to the eversion group
the retraction group had shorter stay at hospital (p=0.03). In
our study stay in hospital was shorter (mean stay 6.75 days)
for retraction group as compared to eversion group (mean
stay 7.0 days) but the difference was not significant (p =
0.687).
Zan P et al (13) reported no significant difference in
operative time between two groups. We had similar findings
and had no significant difference between operative between
two group (p= 0.697) although mean operation time is
shorter in eversion group (74.79 minutes) than retraction
group (75.83 minutes).
Jetkins et al (12) measured
tourniquet time and had no significant difference between
the groups (p = 0.57).
Arnout et al (17) measured isokinetic leg extension strength
using Biodex machine at six months and had no difference
between two groups. Dalury et al (14) did not find
significant difference between groups in terms of quadriceps
strength tested with handheld dynamometer preoperatively
and at six and twelve weeks postoperatively. Jenkins et al
(12) measured quadriceps strength using Biodex
dynamometer noted initial decline of strength at six weeks,
followed by a steady increase in strength to one year, with
no difference between groups. We assessed quadriceps
strength using quadriceps muscle strength score (QMSS)
(15) and found a significant improvement with in both the
groups, but no significant difference between groups (P=
1.00).
The study by Reid et al (16) didn’t show significant
difference in knee flexion between patellar eversion and
subluxation (1010 ± 5.370 versus 1020 ±4.140). Our study
also failed to show significant difference between two
groups at 2 weeks (p=1.000), 6 weeks (p=, 0.318), 3 months
(p=0.639) and 6 months (P = 0.627) follow up in terms of
range of motion (ROM) score. Arnout et al (7) done a
randomized control trial using medial para-patellar approach
with and without subluxation and found a significant
increase in knee motion in subluxation group and attributed
this to absence of excessive traction on extensor mechanism.
Ried et al (16) reported improvement in pain score from preoperative score, but they didn’t find significant difference
between eversion and retraction groups. Jetkins et al (12)
found significant improvement from preoperative pain score
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but no difference was found between the groups. Arnout et
al (7) had similar results in their study. In this study all the
patients in both the groups had significant improvement
from preoperative pain score. However, the difference in
symptoms score was not statistically significant (p > 0.05)
between the two groups.
Zan P et al (13) noted knee function recovery is significantly
(p = 0.32) improved with patellar retraction after TKR.
Arnout et al (7) reported no significant difference in terms of
knee society score (KSS) and knee function score (KFS)
between two groups postoperatively. In our study KSS and
KFS improved significantly from preoperative scores.
However, this study didn’t find significant difference
between the groups (KSS; P = 0.919 and KFS; P = 0.817).
Jetkins et al (12) also had similar findings using SF-36 knee
score.
Arnout et al (7) and Jetkins et al (12) did not find any
significant difference in ISR (Insall Salvati Ratio) in their
studies. Current study had no significant difference in ISR
between two groups (p=0.849) as measured on lateral
radiograph (17).
Jenkins et al (12) found a higher rate for pulmonary
embolism in eversion group. We did not come across any
case of DVT, pulmonary embolism. However, in our study
three patients in each group had flexion contracture. There
was no case of avulsion of patella tendon, deep infections,
patella baja, instability, extensive osteolysis and subluxation
or dislocation of mobile bearing, till the latest follow up.

5. Conclusion
We couldn’t find any significant difference between two
groups in terms of knee society score (including pain score),
Knee function score (KFS), range of motion, quadriceps
strength, Knee functional score, patella height, complication
rate ,hospital stay and operation time between two groups in
our study namely Group 1 (Eversion group) and Group 2
(Retraction group).
The current study had limitations. First, the knee scoring
systems are prone to inter-observer variability however we
had one surgical team to minimize variability. Second,
accuracy of measurement of ROM of the knee with a manual
goniometer is less than using an electro-goniometer or
fluoroscopic guided radiographic measurement (18) and
there is an element of subjectivity in this method. Third,
quadriceps muscle strength measurement was subjective.
Finally, this study had small sample size and short duration
of follow up.
We recommend a study with larger sample size and longer
duration would be more appropriate to further prove the
claim.
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