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Abstract

Purpose The purpose of this study was to evaluate recon-
struction of the medial patellofemoral ligament (MPFL)
using the double-bundle anatomical or single-bundle isomet-
ric procedure with respect to the patients’ clinical outcomes.
Methods In this retrospective study, we evaluated the clinical
outcome of double-bundle anatomical versus single-bundle
isometric reconstruction of the MPFL for patellar dislocation
patients. Sixty-three patients were included in this study from
August 2004 to January 2008. From August 2004 to September
2006, MPFL reconstruction using a single-bundle isometric
technique was performed in 21 patients (26 knees). Since
October 2006, the double-bundle anatomical reconstruction
of the MPFL has been used as the routine surgical procedure.
It was performed in 37 patients (44 knees). Fifty-eight patients
(70 knees) could be followed up. According to the different
techniques, we divided the patients into two groups: group D
with double-bundle anatomical reconstruction (37 patients) and
group S with single-bundle isometric reconstruction (21
patients). Clinical evaluation consisted of the number with a
patellar re-dislocation, patellar apprehension sign, Kujala score,
subjective questionnaire score, the patella lateral shift rate and
patellar tilt angle measured by cross-sectional CT scan.
Results According to the Kujala score and the subjective
questionnaire score, the outcome of the double-bundle group
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was better than the outcome of the single-bundle group espe-
cially in the long-term. Patellar re-dislocation occurred in
three patients in the group S, while no re-dislocation occurred
in the group D. In total, 26.9 % of group S was considered to
have patellar instability, compared to 4.54 % of the group D.
After operation, the patellar tilt angle (PTA) and the
patella lateral shift rate (PLSR) were restored to the normal
range, with statistical significance (P<0.05) compared to the
preoperative state.

Conclusion Single- and double-bundle reconstruction of the
MPFL can both effectively restore patella stability and im-
prove knee function. However, outcomes in the follow-up
period showed that the double-bundle surgery procedure
was much better than in single-bundle surgery.

Introduction

Patellar dislocation is a very common clinical condition and the
previous treatment methods include plication of the medial
patellar retinaculum, medial patella retinaculum plasty, lateral
retinacular release, medial capsular reefing, anteromedial tibial
tubercle transfer, vastus medialis advancement, etc. [1-5]. But
the clinical effect is unsatisfactory and the recurrence rate of
patella dislocation ranges from 10 % to 35 % with traditional
surgical treatment [6]. Recent studies have indicated that patel-
lar dislocation is associated with MPFL laxity, tear or dysfunc-
tion [7—10]. In recent years, biomechanical studies have
confirmed that the MPFL is the most important soft tissue
structure to prevent the patella lateral shift and control the
patellar trajectory, providing about 53—60 % limit force [11,
12]. Kang et al. [13] pointed out the functional bundles’ con-
cept, forming the ascending superior-oblique bundle and hori-
zontalis inferior-straight bundle. The superior-oblique bundle
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together with the vastus medialis obliquus maintained the
dynamic stability of the patellar, while the inferior-
straight bundle provided the static strength of inhibition. This
new concept had an important guidance for MPFL treatment
which should not only focus on the anatomical reconstruction,
but also on the biomechanical function of ligaments. Therefore,
MPFL reconstruction to treat patellar dislocation becomes
the focus of clinical research. Regaining the balance of
patellar soft tissue and the movement trajectory are the prereq-
uisites to obtain a satisfying long-term clinical outcome. Based
on experiments and anatomical studies, researchers have pro-
posed both isometric and anatomical reconstructions of the
MPFL [14, 15]. We postulated that the double-bundle ana-
tomical reconstruction of the MPFL was better for patellar
stability and knee function than the single-bundle isometric
reconstruction of the MPFL.

Methods

Retrospective analysis from August 2004 to January 2008
showed that 58 patients (70 knee) who suffered from patellar
dislocation had undergone MPFL reconstruction, including 23
males and 35 females with an average age of 25+8 years
(ranging from 18 to 35 years). From August 2004 to Septem-
ber 2006, MPFL reconstruction was performed in seven male
patients (nine knees) and 14 females (17 knees); 21 patients
(26 knees) in total received single-bundle isometric reconstruc-
tion. In our early follow-up period, we found that the clinical
results of the single-bundle isometric reconstruction of the
MPFL for patellar dislocation were not satisfactory. Steensen
et al. [9] found that the patellar side of the patellofemoral
ligament attachment point was flexible, as a fan-shaped at-
tachment over an extremely wide range from the superior
patellar pole to the midpoint of the patella. We therefore
began to use the double-bundle anatomical reconstruction
of the MPFL to simulate its fan shape for patients with
patellar dislocation. Since October 2006, the double-bundle
anatomical reconstruction of the MPFL was used as the
routine surgical procedure. Double-bundle anatomical re-
construction of the MPFL was performed in 37 patients
(44 knees), including 16 male patients (18 knees) and 21
females (26 knees). General characteristics of these two
groups are shown in Table 1 and there was no significant
difference (P>0.05). Recurrent patellar dislocation was de-
fined as at least two or more incidences of patellar disloca-
tion, or patellar instability symptoms which lasted for more
than three months after the first dislocation [16].

Inclusion criteria

The following four items were considered inclusion criteria
for the study: (1) patellar dislocation occurred at least two
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Table 1 Characteristics of patients in the single-bundle isometric
group (group S) and double-bundle anatomical group (group D)

Characteristic Group S Group D P value
(n=26) (n=44)

Case (knee) 21 (26) 37 (44)

Gender (male/female) 7/14 16/21 0.458

Mean age (years) 23+10 26+7 0.941

Range 18-33 19-35

Injury to operation time (months)  28+14 24+12 0.225

Range 1-88 0.5-70

Injury reason, n (%) 0.958

Traffic accident injury 5(23.8) 9 (24.3)

Sprain 7 (33.3) 11 (29.7)

Unknown 9 (42.9) 17 (46)

Meniscus injury knee, 7 (%) 0.897

Medial 9 (34.6) 17 (38.6)

Lateral 6(23.1) 9 (20.5)

Bilateral 3(11.5) 4 9.1

Cartilage injury (%) 18 (69.2) 35(79.5) 0.530

times, or the patient had a history of patellar dislocation and
patellar instability symptoms (pain, subluxation, or both)
existed for more than three months after the first dislocation,
(2) patellar apprehension sign was positive, (3) CT showed
patella excessive external divergence indicating MPFL laxity,
and (4) conservative treatment was unsuccessful.

Exclusion criteria

Exclusion criteria included: (1) a history of knee surgery, (2)
patellar height: Insall index >1.2, Q angle >20°, (3) CT
measurement of the knee-joint: femoral trochlear groove
angle>150°, TT-TG>15 mm, (4) cruciate ligament damage
complicated by lateral collateral ligament injury, (5) asso-
ciated with rheumatoid arthritis, bone necrosis etc., and the
level of articular cartilage defects above Outerbridge II1.

Preoperative evaluation
Stability

The first step was to check the stability of the patella. If the
patella mobility was over 1.5 cm by the lateral stress in 30°
flexion, patella hypermobility was diagnosed. If patellar
mobility is more than 1.5 cm, associated with a soft ending
point or no stop point, this could be diagnosed as patellar
dislocation [17]. If the patella mobility was less than
1/4 patella width under the medial force, this could be
called lateral overstrain [18]. Patellar hypermobility
and dislocation are defined as patellar instability. This
standard had also been used to determine the tension of
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reconstruction of the MPFL during the operation, to determine
whether to release the lateral patellar retinaculum, and to
determine the stability of the patella during postoperative
follow-up.

Imaging

Imaging examination was made using the standard lateral
radiograph of the knee to evaluate the patella height. This
was made using cross-sectional CT scan in 20° knee flexion
to measure the patellar tilt angle [19] and patellar lateral
shift rate [20, 21].

Surgical technique

Operations in all patients were performed by the same senior
surgeon, using MPFL reconstruction combined with vastus
medialis advancement. In group S, all the operations used
autologous semitendinosus tendon to reconstruct the MPFL.
In group D, all the operations used autologous semitendi-
nosus tendon or autogenous semitendinosus tendon com-
bined with the gracilis tendon. Anteromedial (AM),
anterolateral (AL) and superolateral (SL) portals were rou-
tinely adopted. Arthroscopy exploration was used to assess
patella articular contact, to deal with intra-articular lesions.
If the patella mobility was less than 1/4 patella width under
the medial force, this could be called lateral overstrain [18].
If the lateral structures were excessively tight (less than one
quadrant medial shift), a lateral release was routinely
performed.

Single-bundle isometric reconstruction

A tendon stripper was used to harvest the semitendinosus
tendon length of about 20 cm (if the semitendinosus tendon
was too thin, we also took the gracilis tendon). The folded
end of the graft was braided 2.5 cm with Ethibond No.2
non-absorbable suture. It was then fixed on the other end of
the graft (Figs. 1 and 2) using the Ethicon No.2 non-
absorbable suture as a traction line.

The midpoint between adductor tubercle and the highest
point of the medial femoral condyle was selected as the

Fig. 1 The graft preparation of single-bundle

Fig. 2 The graft preparation of double-bundle

initial insertion point on the femur, and the supermedial patellar
medial edge was selected as the insertion point on the patella.
The patella was maintained in the centre of the femoral trochlea
and the location of the femoral insertion was selected in order
to obtain the fixed distance between the insertion point of
femur and patella in the process of knee extension and flexion.
A 2.4-mm guide pin with an eyelet was then inserted into the
femoral insertion site of the MPFL. The guide pin placement
was monitored by a fluoroscopy machine in a straight lateral
view to obtain the correct anatomical femoral insertion. Sub-
sequently, a longitudinal skin incision of 1 cm was made over
the femoral insertion site of the MPFL, and subcutaneous
tissue was dissected to expose cortical bone. A femoral tunnel
three centimetres deep was drilled using a seven millimetre
diameter reamer. The sutured, folded end of the graft was
inserted into the femoral tunnel and secured with a 7x23-
mm absorbable screw.

An three centimetre incision was made over the patellar
medial edge. A bony groove was made in the patellar medial
edge half a centimetre long by half a centimetre wide and half
a centimetre deep. A suture anchor with No.3 non-absorbable
braided suture was placed into the bony groove. The graft
tension was adjusted before the grafts were sutured to the
anchors in the patella. The other end of the graft was fixed
to the anchors by the No.3 non-absorbable braided suture at
the patella. The tension was evaluated again during knee
flexion from 0° to 90° so as to maintain the proper
tracking of the patella. The knee flexion was 30° during the
process of final fixation. A schematic diagram shows the
process of single-bundle isometric reconstruction of the
MPFL (Fig. 3). Finally, the vastus medialis oblique was
imbricated by suturing it to the supermedial patellar edge.

Double-bundle anatomical reconstruction

In group S, two bony grooves were made in the group D in
the patellar medial edge, which were in the centre and the
upper inner corner of the patellar medial edge. Two suture
anchors carrying No. 3 non-absorbable braided suture were
inserted into the two bony grooves. The graft tension was
adjusted before the grafts were sutured to the anchors in the
patella. The fixation method of the femoral side was the
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Fig. 3 The schematic diagram
of the single-bundle isometric
reconstruction of the MPFL. a
A bony groove was made in the
patellar medial edge 0.5 cm
long, 0.5 cm wide and 0.5 cm
deep. b The two ends of the
graft were fixed by a
7x23-mm absorbable screw
and an anchor

same as the single-bundle isometric reconstruction. The
inferior-straight bundle was fixed to the suture anchor that
was in the centre of the patellar medial edge. The
superior-oblique bundle was fixed to another suture
anchor. The tension was evaluated again during knee
flexion from 0° to 90° so as to maintain theproper
tracking of the patella. The knee flexion degree was 30°
during the process of final fixation. The schematic diagram
of the double-bundle anatomical reconstruction of the
MPFL is shown in Fig. 4. Finally, the vastus medialis obliquus
was imbricated by suturing it to the superior-obliquus bundle
of the MPFL.

Fig. 4 The schematic diagram
of the double-bundle
anatomical reconstruction of the
MPFL. a Two bony grooves
were made in the group S in the
patellar medial edge, which
were in the centre and the upper
inner corner of the patellar
medial edge. b The three ends
of the graft were fixed by a
7%23-mm absorbable screw
and two anchors
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Postoperative rehabilitation program

The rehabilitation program was the same for single and
double bundle cases. After the MPFL reconstruction
patients wore a brace for one week. The patients began
moderate exercise such as isometric contraction of quad-
riceps femoris muscle, straight leg raising, patella trac-
tion and mild genuflection two days after the operation.
Flexion of 10° was allowed from the third day after the
operation and the angle was increased gradually to 90°
in a month. Two weeks after operation, the patients
could start CPM exercises, and active or assisted knee-
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joint ROM exercises; three weeks after operation, the
affected limb could withstand partial weight-bearing and
full weight-bearing five weeks after operation or later.
The patient could jog three months after operation and
participate in normal sports activities six months after
operation.

Evaluation methods

Postoperative follow-up recorded complications and prog-
nosis of MPFL reconstruction, a manual check on patella
stability, and any patella re-dislocation. The CT scan was
used to examine patellar tilt angle (PTA) and patellar
lateral shift rate (PLSR) in 20° flexion. The knee-joint
function was assessed by the Kujala score [22] and
subjective questionnaire score [23]. In the subjective
questionnaire score, a score of 95-100 is graded excel-
lent, 90-94 is excellent, 80—89 is good, 70-79 is fair,
and less than 70 is poor.

Statistical analysis

The SPSS 13.0 software was used for data processing.
Preoperative and postoperative indices for each group were
compared by paired ¢ test. Independent-samples ¢ test and
Mann-Whitney U test were used for group comparison. Chi-
square was used on ratio comparison. P<0.05 was defined
as a significant difference.

Results

In group S, all patients were treated with autologous semite-
ndinosus tendon for patellofemoral ligament reconstruction
surgery. In group D, 14 patients (19 knees) were treated with
autogenous semitendinosus tendon and gracilis tendon for
patellofemoral ligament reconstruction surgery. Twenty-five
cases (32 knees) underwent patellar lateral retinacular re-
lease surgery. Thirteen patients (15 knees) received single-

bundle isometric reconstruction (group S), while 12 patients
(17 knees) underwent double-bundle anatomical recon-
struction (group D). During postoperative follow-up, su-
perficial wound infection occurred in one patient of each
group. The wound healed over time and had no effect on
recovery of joint function. Patellar re-dislocation occurred
in three patients of group S but none in group D. There
was no deep vein thrombosis or joint flexion-extension
limitation in either group. Five patients (three patients of
group S, two patients of group D) were lost due to the
loss of their contact number. The follow-up data is
shown in Tables 2 and 3.

Patellar stability

The patellar instability rates at 12 months and 54 months
were 19.2 % and 26.9 % in group S and 2.27 % and 4.54 %
in group D, respectively. There was a significant difference
between 12 months and 48 months in group S. However, no
significant difference was found between 12 months and 48
months in group D. There was no significant difference
between group D and group S at 12 months after operation.
However, the statistical difference was significant in group
comparison at 48 months.

CT evaluation

CT scan evaluation was made of the patellofemoral joint
in 20° of flexion. A significant difference could be found
between 12 and 48 months in group S, while there was
no statistical difference in group D. The difference be-
tween group D and group S was not statistically signif-
icant at 12 months, but the difference was obvious at 48
months.

Kujala score

There was a significant difference of Kujala score between
12 and 48-months in group S, while there was no statistical

Table 2 The follow-up data of

single-bundle (group S) and Follow-up index ~ Knee A B C P(B:A) P(C:A) P(C:B)

double-bundle (group D)

reconstruction of the MPFL PTA (°)

(mean + standard deviation) Group S 26 12.06+£2.76  8.34+1.78 9.2241.62 0.000 0.000 0.000
Group D 44 12.79+3.65  7.62+1.71 7.76+138  0.000  0.000  0.301

Group S single-bundle isometric PLSR (%)

group, Group D double-bundle Group S 26 18.79+4.93  10.65+2.63  11.30+2.12  0.000  0.000  0.007

anatomical group, 4 preopera- Group D 44 19.75+4.45 1004152  1024+148 0000 0000  0.135

tive, B postoperative 12 month, .

C postoperative 48 month, T Kujala Score

T-value, P P-value, PTA patellar Group S 26 57.35+7.14  87.77£3.99  80.46+3.59  0.000  0.000  0.000

tilt angle, PLSR patella lateral Group D 44 61.00+5.17  92.34+4.32  92.86+2.47  0.000 0.000 0.404

shift rate
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Table 3 Group comparison data between single-bundle (group S) and
double-bundle (group D) at 12 and 48 months

Group comparison B C

T P T P
Kujala score —4.399 0.000 —15.561 0.000
PTA 1.679 0.098 —3.994 0.000
PLSR —0.760 0.447 2.242 0.031

B postoperative 12 month, C postoperative 48 month, 7 T-value, P P-
value, PTA patellar tilt angle, PLSR patella lateral shift rate

difference of Kujala score in group D. The differences
between the group D and group S were statistically signif-
icant at both 12 and 48 months after operation.

Subjective questionnaire score

For group S, 18 cases were graded excellent, five were
good, three fair and the excellent and good rate was
88.5 % at 12 months postoperation. At 48 months, 17 cases
were graded excellent, four good, two fair, three poor and
the excellent and good rate was 80.8 %. For group D, 37
cases were graded excellent, six good, one fair and the
excellent and good rate was 97.7 % at the 12th month; 37
cases were graded excellent, five good, two fair and the
excellent and good rate was 95.5 % at 48 months.

Discussion

Sallay et al. [10] reported that 94 % of patients with patellar
dislocation were accompanied by MPFL tear. Amis et al. [24]
pointed out that the MPFL played a predominant role in
maintaining the patella stability. Therefore, MPFL repair or
reconstruction has been universally believed to be the primary
surgical treatment for patellar dislocation. In recent years,
based on experimental and anatomical study, scholars [14,
15] believed that the non-isometric and non-anatomical patel-
lofemoral ligament reconstruction operations, which led to
abnormal patella dynamic changes, were the key factors that
affected the short- and long-term clinical outcomes. Satterfield
and Johnson [25] adopted single-bundle isometric MPFL
reconstruction for patients with patellar dislocation and the
follow-up results showed the Kujala score increased from 55.0
to 85.7, but three patients still suffered patellar re-dislocation
and three knees had a positive patella apprehension sign.
Similar reports were published from other researchers who
adopted single-bundle isometric reconstruction [26-28]. Tor-
itsuka et al. [29] treated 20 patients with double-bundle ana-
tomical MPFL reconstruction, and no patella re-dislocation
occurred in the following 30 months, while the Kujala score
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rose to 9645 and patient satisfaction rate was 100 % by the
Crosby and Insall rating system. Some scholars [30-32]
reported similar results to Toritsuka et al. It could be clearly
shown in our research that the incidence of patella instability
remarkably increased over time prolongation after single-
bundle isometric reconstruction. Kujala score and sub-
jective questionnaire scores significantly decreased,
while there was no significant change for the double-
bundle anatomical reconstruction group. The long-term clin-
ical results of double-bundle anatomical reconstruction was
highly superior to single-bundle isometric reconstruction.
Based on anatomical research, Smirk and Morris [33]
confirmed that the femoral patellofemoral ligament
attachment point was located between the near posterior side
of the medial femoral condyle and the distal end of the
adductor tubercle. Aragao et al. [34] and Steensen et al.
[9] found that the patellar side of the patellofemoral liga-
ment attachment point was flexible, as a fan-shaped attach-
ment over an extremely wide range from the superior patellar
pole to the midpoint of the patella. Single-bundle recon-
struction of the MPFL lost the normal patello-femoral
ligament anatomy shape, while the double-bundle ana-
tomical reconstruction was the maximum morphological
imitation of the fan-shaped structure of the original patellofe-
moral ligament. Therefore, it was generally acknowledged
that double-bundle anatomical reconstruction was consistent
with the anatomical characteristics of the patellofemoral liga-
ment. Clinical follow-up results showed that the postoperative
Kujala score was significantly higher than the preoperative.
The group comparison illustrated that group D was much
more successful than group S in both short- and long-term
clinical results. There was no occurrence of patellar re-
dislocation in either group at the 12-month follow-up,
and the incidence of patella instability was 19.2 % and
2.27 % for groups S and D, respectively. The significant
statistical difference in patella instability between groups
D and S obviously indicates that double-bundle anatom-
ical reconstruction was superior to single-bundle isomet-
ric reconstruction. Double-bundle anatomical
reconstruction provides stable function, improved grades
of joint function, and more satisfying clinical results.
Panagiotopoulos et al. [35] demonstrated that the MPFL
and the vastus medialis obliquus together form a dynamic
and static knee stability system. The patella could reach the
femoral trochlear groove by contraction of the vastus medi-
alis obliquus during the early stage of knee-joint flexion. This
strengthened the MPFL protection on patella stability during
movement rather than static condition. Kang et al. [13],
studying MPFL anatomy, pointed out a double function-
al bundles concept that MPFL fibres grow into two major
different shapes: an ascending superior-oblique bundle and a
horizontalis inferior-straight bundle. The ascending bundle
combined with the vastus medialis obliquus was to maintain
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the dynamic stability of the patellar structure, while the hori-
zontal bundle formed the static strength. If double-bundle
anatomical reconstruction was applied, the inferior-straight
bundle reconstruction helps to restore the stabilising effect of
the lower fibre in the patellofemoral ligament and the superior-
oblique bundle combined with vastus medialis oblique transfer
reconstruction strengthens both the static and dynamic
knee-joint stabilisation device. Therefore, from a biomechan-
ical viewpoint, double-bundle anatomical reconstruction
should restore the MPFL biomechanical function to the maxi-
mum extent. The single-bundle isometric reconstruction would
probably lead to ligament laxity or failure with the passage of
time and this, in turn, could cause abnormal stress on the
patellofemoral joint, resulting in patellar arthritis. However,
double-bundle anatomical reconstruction should restore both
anatomical structure and biomechanical characteristics of the
MPFL, which should prevent lateral patellar tilt or re-
dislocation. Subjective questionnaire score at the 48th month
showed the excellent and good rate of group S to be 80.8 % and
group D was 95.5 %. Kujala score at 48 months indicated that
group S was 80.46+3.59 and group D was 92.86+2.47. Again,
we found that double-bundle anatomical reconstruction signif-
icantly surpassed single-bundle isometric reconstruction in
maintenance of knee-joint stability and long-term quality of life.

From the clinical follow-up results at 12 months, we found
that the patellar tilt angle (PTA) and patellar lateral shift rate
(PLSR) remained normal from both groups and there was no
statistical difference between two groups. However, at the
48th month, single, there was a significant difference between
two groups, and group D was markedly superior to group S.
The incidence of patellar instability in the 48th month fol-
lowed the same trend: 26.9 % and 4.54 % for groups S and D
respectively. Mountney et al. [36] found that there were some
differences in the length, width and thickness of the MPFL
and it could reach 208 N in in vitro tensile strength test.
Panagiotopoulos et al. [35] considered that the MPFL force
in vivo should be far larger than that in vitro. Hamner et al.
[37] found single-bundle semitendinosus tendon strength was
1,060+227 N and single-bundle gracilis tendon strength was
837+138 N. Moreover, the double-bundle semitendinosus
and gracilis tendon strengths were 2,640+£320 N and 1,550+
369 N, respectively. Animal experiments show that the
strength of a graft declines with time and the strength could
only achieve 10-50 % of the normal ligament after three years
[38]. Reconstructed tendon will undergo three processes: ne-
crosis, vascularisation and remodelling. During these process-
es, the ligament strength decreased. Therefore, the single-
bundle isometric MPFL reconstruction may not provide suf-
ficient traction in the early rehabilitation, resulting in ligament
dysfunction. However, double-bundle anatomical reconstruc-
tion can provide double the traction force compared to the
single-bundle isometric reconstruction. Consequently, the lig-
ament was not easily stretched in the early rehabilitation

period. Thus, group D surpassed group S in the incidence
of patellar instability, Kajala score and subjective question-
naire score.

An important indication of patellar instability lies in the
abnormal patellar trajectory. Based on the theory that MPFL
length changes only 1.1 mm during knee flection from 0° to
90°, Steensen et al. [39] undertook single-bundle isometric
MPFL reconstruction and the follow-up results turned out to
be satisfactory; whereas Parker’s [15] research showed
single-bundle isometric reconstruction could not restore
normal patellar trajectory in any angle of knee-joint flexion.
Single-bundle reconstruction could not reconstruct the nor-
mal patellofemoral ligament anatomical shape. Although
double-bundle anatomical reconstruction does not fully re-
store the normal patellar trajectory, it can ensure the normal
patellar trajectory in the centre of the femoral trochlear
groove. The patellar trajectory had quite essential clinical
significance. Abnormal patellar trajectory leads to abnormal
stress distribution which causes articular cartilage injury and
patella pain [40]. If the normal patellar trajectory is not
restored, the incidence of patellar arthritis will be remark-
ably increased. Kujala score at the 48th month indicates that
group S was 80.46+3.59 and group D was 92.86+2.47.
Subjective questionnaire score at 48 months showed the
excellent and good rate of group S was 80.8 % and group
D was 95.5 %. The double bundle anatomical MPFL recon-
struction surgery procedure had a higher knee assessment
score and better clinical results.

Limitations

This research is a retrospective study rather than a prospective
randomised controlled trial. Hence, selection bias cannot be
avoided. More accurate evaluation could be obtained between
single-bundle isometric and double-bundle anatomical recon-
struction for the patellar dislocation patients under a further
prospective randomised controlled trial.

Conclusion

Single, double-bundle reconstruction of the MPFL could both
effectively restore patella stability and improve knee function.
However, the clinical outcomes showed that the double-

bundle surgery procedure was far better than the single-
bundle technique.
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