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Purpose: Recurrent patellar dislocation (RPD) is the most common complication of patellar
instability and the medial patellofemoral ligament (MPFL) reconstruction has become its
reference treatment. Lateral patellar retinaculum (LPR) release used to be performed in
association with MPFL reconstruction. The aim of this study was to investigate the added
values of MPFL reconstruction plus LPR release for RPD.

Methods: After Institutional Review Board approval, RPD patients from October 2014 to
April 2019 were randomly assigned into two groups (isolated MPFL reconstruction [Group I]
and MPFL reconstruction plus LPR release [Group II]) and prospectively assessed until 12
months after surgery. Knee joints with flexion of 20° were scanned by a 64-row CT scanner.
Congruence angle (CA), patella tilt angle (PTA), lateral patellofemoral angle (LPFA), tibial
tuberosity-trochlear groove distance and patellar tilt with the quadriceps relaxed and con-
tracted were measured. Knee function was assessed by Lysholm knee score and International
Knee Documentation Committee (IKDC) score. Patients were followed up for at least 12
months.

Results: A total of 87 RPD patients (45 for Group I and 42 for Group II) were selected in
this study. Preoperative clinical characteristics were not significantly different across groups.
No serious complications were noted in either group. It was statistically insignificant between
the two group patients in terms of postoperative patella associated measurements (P > 0.05
for all). The Lysholm score and IKDC score of Group I (84.5 £ 7.1 and 87.9 + 7.2) were
significantly less than that of Group II (89.7 = 8.7 and 93.1 + 7.7), which indicated the better
knee function of Group II.

Conclusion: LPR release plus MPFL reconstruction provides additional benefits compared
with isolated MPFL reconstruction in knee function. A combination of surgical treatments
for RPD should be recommended.

Keywords: recurrent patella dislocation, medial patellofemoral ligament reconstruction,
lateral patellar retinaculum release, prospective, combination treatment

Introduction

Recurrent patella dislocation (RPD) is the most common complication of acute
patellar dislocation that frequently causes symptoms such as joint pain, instability,
interlocking, sense of dislocation and swelling.! It was reported that conservative
treatments for RPD patients are not adequate and surgical treatments are required.*>
The medial patellofemoral ligament (MPFL) reconstruction has been recommended as
the reference surgical treatment for RPD over the past decades.*> MPFL reconstruc-
tion is performed either in isolation or combined with other bony procedures due to the

Received: 12 July 2021
Accepted: 1 September 2021
Published: 10 September 2021

International Journal of General Medicine 2021:14 5527-5535 5527
© 2021 Wang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
BY_No

php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


mailto:hgj13061@163.com
mailto:15006176567@163.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Wang et al

Dove

improved understanding of patellofemoral instability.>” On
the other hand, the effect of isolated MPFL reconstruction
can be lowered due to the preoperative patellar height, and
the patellar was suggested to be drawn lower and deeper into
the trochlear groove.®

The content of lateral patellar retinaculum (LPR)
release is to release relatively tight lateral structures that
can laterally pull the patella for balancing the patella in the
trochlear groove.” Since the isolated LPR release caused
poor long-term results of RPD, the surgical procedure has
no longer been considered as an isolated treatment.'”
Several authors have reported great outcomes of MPFL

lateral release.!""!?

reconstruction without associated
However, custom holds that LPR release in association
with MPFL reconstruction is a nice combination strategy,
although comparative trials are lacking. Du et al conducted
a prospective study showing that MPFL reconstruction
combined with LPR release is the best combination strat-
egy among all combinations of surgical procedures.®
A prospective study with small sample size conducted by
Malatray et al revealed that LPR release cannot provide
added values to MPFL

Therefore, it remains controversial whether the LPR

reconstruction for RPD.'

release can provide added values to MPFL reconstruction
for RPD patients.

The previous retrospective study conducted by Wang
et al also demonstrated that MPFL reconstruction com-
bined with LPR release is worthy to be promoted with the
highest knee function scores.'* However, the comparison
between isolated MPFL reconstruction and combined with
LPR release was ignored. In addition, it is difficult to
avoid the subjective bias due to the retrospective nature.
The aim of this prospective study is to evaluate the effect
of LPR release in association with MPFL reconstruction in
order to provide high-level evidences for added values of
LPR release. The hypothesis of this study is that the MPFL
reconstruction plus LPR release is better than isolated
MPFL reconstruction for RPD patients in terms of post-
operative patella associated measurements and knee
function.

Patients and Methods
This prospective study was approved by the institutional
review board of the author’s affiliated institutions (The
No0.904 Hospital of People's Liberation Army; Serial num-
ber: 201311164; date: 11/16/2013). Written informed con-
sent was obtained from all participants. All procedures
involving human participants

were performed in

accordance with the 1975 Helsinki declaration and its
later amendments.

Patients

Patients with RPD between October 2014 and April 2019
were enrolled in this prospective comparative study
according to the inclusion and exclusion criteria
(Figure 1). Written informed consent was obtained from
all participants who met the following criteria: (1) age
between 18 and 45 years; (2) treatment-naive when
admitted to author’s hospital; (3) diffuse pain and patellar
instability at the knee joint with obvious tenderness above
the medial femoral condyle; (4) RPD or symptoms of first
patellar dislocation lasting over three months;. The exclu-
sion criteria were (1) age less than 18 or more than 45
years; (2) received surgical treatments; (3) first patella
dislocation; (4) generalized ligament laxity; (5) received
treatment outside author’s hospital; (6) any other diseases
of the knee joint; (7) femoral trochlear dysplasia, which
required osteotomy; (8) abnormal Q angles'® of the knee
joints; (9) patellar dysplasia or patellar alta. The patients
were informed of procedure information and possible
complications of MPFL reconstruction in isolation or com-
bined with LPR release. All enrolled patients provided
written consent prior to enrolment in this study.

Randomization

The workflow is depicted in Figure 2. Randomization was
performed by a simple computer program and each patient
was numbered. Patients with odd numbers were allocated
to isolated MPFL reconstruction (Group I) and others were
allocated to MPFL reconstruction combined with LPR
release (Group II) by the surgeons the day before the
surgery. A researcher who was blinded to the surgery
performed postoperative assessments of the patients.
Patients were informed after surgery about the surgical
procedure performed.

Technique Details of MPFL

Reconstruction

All surgeries were performed by same group surgeons
with at least 15-year experience in knee surgery. The
schedule of MPFL reconstruction is shown in Figure 3
and Supplementary Figures 1-3. During MPFL recon-

struction, an arthroscopic exploration was performed and
subsequent chondral and meniscal pathology was under-
taken. A bone tunnel was formed and enlarged behind the
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Patients with RPD between October 2014 and April 2019
n=168

Excluded for the following reasons (n=52):
-Age < 18 or > 45 (n=29)

-Previous surgery on the knee (n=12)

-Not treatment-naive (n=7)

-Other medical problems on the knee (n=4)

Patients randomised
n=116

-Lost of follow-ups (n=23)
-Tumor or injuries (n=6)

Patients analyzed
n=87

Group I (n=45) Group II (n=42)

Figure | Consort diagram of the study.
Abbreviation: RPD, recurrent patella dislocation.

— | Group I: isolated MPFL reconstruction — — | CT measurements

ecess Comparison )

—| Group II: MPFL reconstruction + LPR release | — —| Kbnee function

Figure 2 Workflow of necessary steps in this study. Randomization was performed and each patient was numbered. Patients with odd numbers were allocated to isolated
MPFL reconstruction (Group |) and others were allocated to MPFL reconstruction combined with LPR release (Group Il). Postoperative assessments including CT
measurements and knee function were performed.

Abbreviations: CT, computed tomography; MPFL, medial patellofemoral ligaments; LPR, lateral patellar retinaculum.
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Figure 3 The schedule of MPFL reconstruction with autografts: femoral and patellar bone tunnels.

Abbreviation: MPFL, medial patellofemoral ligaments.

highest point of the medial tuberosity of femur and the
midpoint of the adductor tubercle. Autogenous semitendi-
nosus tendons were used as autografts and prepared in
a Y-shape to be fixed on the femoral tunnel with
a bioresorbable screw. The tension of tendon was adjusted
under the arthroscope by pulling the braided suture on
bilateral sides of the tendon. The joint congruence and
motion track of the patella returned to normal.

Technique Details of LPR Release

The scheme of LPR release (Figure 4 and Supplementary
Figures 4-6) is relatively simple and performed prior to
MPFL reconstruction during the arthroscopic exploration
in order that the tension of the MPFL graft can be well
controlled.'® The tense fibrous structure at the lateral
aspect of the patella was cut and the LPR was released
to the lower and lateral borders of the patella. The vastus
lateralis oblique muscle was partially cut simultaneously
to avoid adhesion.

Postoperative Rehabilitation

All patients in this study experienced the unified post-
operative rehabilitation including ice compress, ankle
pump exercise and a series of range of motion (ROM)
exercise. Ice compressions can be performed as soon as

possible with no more than 15 minutes each time and the
interval of two ice compresses on the same area should be
at least 2 hours. The purpose of the ankle pump exercise
was to contract the calf muscles through the up and down
movement of the ankle joint, reduce venous stasis and
relieve the swelling of the lower limbs. ROM exercise
for these patients mainly included knee extension and
bend.

Data Collection and Follow-Up

All knee joints were scanned at 20° flexion by computed
tomography (CT). Preoperatively, measurements of the
congruence angle (CA),'” patellar tilt angle (PTA),'® lat-
eral patellofemoral angle (LPFA)'® and tibial tuberosity-
trochlear groove (TT-TG) distance were performed on
each patient using CT three-dimensional reconstruction
techniques. CT scans have the ability to directly measure
the CA, PTA, LPFA at the mid-patellar level. Lysholm
Knee
Documentation Committee (IKDC) score®’ were subse-

knee score®® and subjective International
quently used to evaluate knee joint function. The
Lysholm score focuses on knee instability and the IKDC
score emphasizes the evaluation of knee function recovery.

All patients were followed up for at least 12 months.

The follow-up contents included CT measurements and
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Figure 4 The schedule of LPR release.
Abbreviation: LPR, lateral patellar retinaculum.

knee function evaluations. Patellar tilt (PT) was evaluated
with the quadriceps relaxed (PTQR) and contracted
(PTQC). At 12 months postoperative patients underwent
the same standard CT scan and completed Lysholm and
IKDC score forms.

Sample Size Calculation

The sample size was calculated using PASS software
(Power Analysis and Sample size, version 15.0.5). The
calculation was done based on the assumption that a type
I error probability of 0.05 and power of 0.9. From
a previous study,'® the standard deviation of Lysholm
knee scores was 4.64 and 5.99, and a difference in
Lysholm scores between two groups was 3.82. Then, the
estimated sample size was 86.

Statistical Analysis

All statistical analyses were performed using SPSS (ver-
sion 19.0; Chicago, IL, USA). Results are presented as
mean + SD. The sample distribution was normal and
homoscedastic. Student's 7-test was used for quantitative
data (CA, PTA, LPFA, TT-TG distance, PTQR, PTQC and
knee function scores) between two groups. Chi-squared
test or Fisher’s exact test was used for qualitative data.
A two-sided P<0.05 was considered significant.

Results

Baseline Characteristics
A total of 168 patients with RPD were admitted to author’s
hospital. According to the inclusion and exclusion criteria,

116 patients were finally included into this study. Twenty-
three of 116 (19.8%) patients were lost of follow-up and 6
were unable to complete follow-up because of medical
reasons (tumor (3) and injuries (3)). Final analysis was
performed on 87 of 116 (75%) patients, with 45 in the
Group I and 42 in the Group II (Figure 1). There were no
statistically significant differences in baseline characteris-
tics between these two groups (P > 0.05 for all) (Table 1).

Preoperative CT Measurement and Knee

Function Results

As is shown in Table 2, no significant differences were found
in preoperative CT measurement and knee function results
including congruence angle (31.87 + 4.23 and 32.64 + 3.91,
P=0.381), patellar tilt angle (13.29 + 2.17 and 13.47 + 2.23,
P=0.704), lateral patellofemoral angle (—2.6 + 3.8 and —2.4 +
4.7, P=0.827), Lysholm score (55.4 + 5.1 and 56.7 + 6.8,
P=0.314), and IKDC score (41.2 + 5.7 and 42.6 + 5.3,
P=0.240), respectively. Therefore, we could suppose that all
preoperative informations (Tables 1 and 2) of these two group
patients are similar allowing for comparison in this study.
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Table | Demographic Characteristics of the Population of the

Study
Variables Group Group Il P value
I (n=45) (n=42)

Age (years) 249 +72 27.1 £ 89 0.207
Males/females 17/28 20/22 0.354
BMI 22+79 24172 0.222
Left side/right side 2124 23/19 0.450
Duration of dislocation 18.1 £ 6.7 198 +72 0.257
(months)

Number of dislocations 4.1 £2.1 3719 0.355

Notes: Group I: isolated MPFL reconstruction; Group Il: MPFL reconstruction

combined with LPR release.

Abbreviations: BMI, body mass index; MPFL, medial patellofemoral ligament; LPR,

lateral patellar retinaculum.

Table 2 Comparisons of Preoperative Patella Associated

Measurements and Knee Function Between the Two Groups

Variables Group Group Il P value
1 (n=45) (n=42)

Congruence angle 31.87 £ 423 32.64 £ 391 0.381
Patellar tilt angle 1329 + 2.17 13.47 £2.23 0.704
Lateral patellofemoral | —2.6 + 3.8 —24 +47 0.827
angle

TT-TG distance (mm) 16.7 £ 29 174 £ 3.2 0.288
Lysholm score 554 + 5.1 56.7 £ 6.8 0314
IKDC score 412 £57 426 £ 53 0.240

Notes: Group I: isolated MPFL reconstruction; Group Il: MPFL reconstruction
combined with LPR release.

Abbreviations: MPFL, medial patellofemoral ligament; LPR, lateral patellar retina-
culum; IKDC, International Knee Documentation Committee; TT-TG, tibial tuber-
osity-trochlear groove.

Postoperative Assessment and Follow-Up
Except 29 patients that were lost to follow-up, other
patients were followed up for at least 12 months post-
operatively. No serious complications were noted in either
group. Postoperative 12th-month CT measurements
(Table 3) returned to a similar range in both groups and
were statistically insignificant in congruence angle (15.6 +
4.2 and 15.9 £ 5.8, P=0.782), patellar tilt angle (7.21 +
1.45 and 7.38 £ 1.57, P=0.601), lateral patellar tilt angle
(8.6 +3.1 and 7.8 £ 3.9, P=0.291), PTQR (22.4 + 6.2 and
21.7+ 6.8, P=0.617) and PTQC (27.8 + 7.4 and 25.6 + 8.1,
P=0.189). For postoperative 12th-month knee function
evaluation (Table 3), it was statistically significant in
Lysholm score (84.5 = 7.1 and 89.7 + 8.7, P=0.003), and
IKDC score (87.9 £ 7.2 and 93.1 £ 7.7, P=0.002), indicat-
ing more clinical benefits were provided by MPFL recon-
struction plus LPR release in Group II.

12th-Month Patella
Associated Measurements and Knee Function Between Two

Table 3 Comparison of Postoperative

Groups
Variables Group Group Il P value
I (n=45) (n=42)

Congruence angle 15.6 +4.2 159 +58 0.782
Patellar tilt angle 721 £ 145 7.38 £ 1.57 0.601
Lateral patellofemoral | 8.6 + 3.1 78 +39 0.291
angle

Postoperative PTQR 224 %62 21.7+68 0.617
Postoperative PTQC 278+74 25.6 + 8.1 0.189
Lysholm score 845+ 7.1 89.7 + 87 0.003
IKDC score 879+72 93.1 £77 0.002

Notes: Group I: isolated MPFL reconstruction; Group |l: MPFL reconstruction
combined with LPR release.

Abbreviations: MPFL, medial patellofemoral ligament; LPR, lateral patellar retina-
culum; IKDC, International Knee Documentation Committee; PTQR, patellar tilt
with the quadriceps relaxed; PTQC, patellar tilt with the quadriceps contracted.

Discussion

To our knowledge, this is the first prospective study show-
ing that, post-operatively, the MPFL reconstruction and
LPR release had the higher Lysholm knee and IKDC
score. The LPR release can provide added values that
can aid in knee function recovery for RPD patients.

The surgical treatment strategies, especially for RPD
patients, are always controversial. It was reported that
RPD occurs to the lateral side leading to ruptures of the
MPFL in almost 90% of all cases.”*** Tsubosaka et al**
demonstrated that MPFL is the predominant soft tissue in
preventing patella dislocation and maintaining appropriate
patellar tracking. Therefore, it is no doubt that MPFL
reconstruction becomes as the reference for the basic treat-
ment of RPD.** In the past, MPFL reconstruction, LPR
release and medial patellar retinaculum (MPR) plication
were proposed as three basic surgical methods for correct-
ing patellar movement and instability.° The combination
strategies of these surgical methods were frequently pro-
posed over the past years.*'*?>?® Du et al® conducted
a prospective study showing MPFL reconstruction in asso-
ciation with LPR release is a best combination surgical
strategy in terms of postoperative patellar stability and
knee joint function. Zhao et al’’ demonstrated MPFL
reconstruction is more effective than MPR plication in
combination surgeries including LPR release, which
implied LPR release plays an indispensable role in tradi-
tional combination surgical treatments. However, several
researchers have reported that MPFL reconstruction in
isolation could also improve RPD patients’ quality of
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life.?”*® Moreover, Malatray et al'® proposed that LPR
release is not recommended in association with MPFL
reconstruction for the treatment of RPD. The limited sam-
ple size (only 33 patients) of the study conducted by
Malatray et al can lead to a risk of missing a significant
difference between the two groups. Considering this, our
prospective study included more patients for analysis.
Recent studies also investigated the effect of MPFL recon-
struction in isolation for patellar instability and influence
factors.®?° MPFL reconstruction decreases patellar height
ratio and the preoperative patellar height affects the out-
come of the surgery. The higher the preoperative patellar
height, the greater was the lowering effect of MPFL
reconstruction. And thus, drawing the patella lower and
deeper into the trochlear groove may improve patellar
tracking for greater knee function.

No significant differences were observed in terms of
patellar stability between isolated MPFL reconstruction
group and MPFL reconstruction plus LPR release group.
MPFL reconstruction combined with LPR

release can provide more clinical benefits to knee function

However,

recovery. Studies conducted by Du et al or Wang et al did
isolated MPFL
comparisons.®'* Abovementioned findings of this pro-

not include reconstruction  for
spective study can provide further evidence for them. We
supposed that the combined procedure (MPFL reconstruc-
tion plus LPR release) can make the patella more auto-
matically match the anatomical structure of the trochlear
groove, leading to the more natural movements. If the LPR
release is not additionally performed, the movement of the
patella is subjected to forces in the opposite direction
because of MPFL and LPR, which might potentially affect
the knee function.

The study is prospective with rational sample size which
can provide solid evidence. However, we also realized some
limitations. The major defect of this study is that the follow-
up time of 12 months is not enough to detect more long-term
differences between these two groups. Furthermore, this
study is just at the single-center level of which the results
might not be very representative. Therefore, a big-sample,
multi-center study is required for further investigation in the
future. At this present, we consider that whether LPR release
should be in association with MPFL reconstruction also
depends on the operation time, postoperative complication
and patient’s physical condition. Further studies should also
detailedly record complications and more clinical related
data.

In conclusion, better outcomes of knee function recov-
ery which were provided by LPR release in association
with MPFL reconstruction indicated that LPR release
combined with MPFL reconstruction should continue to
be proposed. In order to obtain better clinical results, it is
worthwhile to generalize the combination of MPFL recon-
struction and LPR release for RPD patients.

Abbreviations

CA, congruence angle; CT, computed tomography; IKDC,
International Knee Documentation Committee; LPFA, lat-
eral patellofemoral angle; LPR, lateral patellar retinacu-
lum; MPFL, medial patellofemoral ligament; PTA, patellar
tilt angle; RPD, recurrent patella dislocation.
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