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Abstract

BACKGROUND/AIMS: To compare the effects of suture-anchored and unanchored repairs on clinical outcomes in primary medial patellofemoral

ligament (MPFL) repair techniques.

MATERIALS AND METHODS: A total of 16 patients who underwent surgery between 2021 and 2023 were retrospectively analyzed. Postoperative
assessments included range of motion, apprehension tests, pain with squatting, Tegner-Lysholm Knee Scoring Scale, Kujala Anterior Knee Pain

Score, recurrence, Q Angle, Sulcus angle and Insall-Salvati Index.

RESULTS: Among the 16 patients assessed, eight patients (50%) underwent primary repair with a suture anchor, while the remaining eight patients
(50%) underwent repair without a suture anchor. The range of motion of the lower extremity was symmetrical to that of the contralateral side
at the last follow-up in all patients. No implant-related complications were observed in any patient. Statistical analysis showed no significant
differences between the two groups regarding functional scores, physical examination findings, radiological findings, and recurrence (p>0.05).

CONCLUSION: Primary repair of the MPFL with or without suturing can effectively prevent the recurrence of patellar dislocation and instability
and provide satisfactory clinical and radiological outcomes. Although the successful primary repair results question the necessity of anchor use,

anchor use should not be avoided in primary repair cases if necessary.
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INTRODUCTION

Patellar dislocation is a relatively common injury accounting for 3.3%
of all knee injuries." It most commonly occurs in 2"-3" decades of life,
and its incidence rate varies from 7 to 77 per 100,000 person-years in
various studies.>* After proper treatment, recurrence rates after primary
dislocation can be relatively high, reaching up to 40%.>

The injury mechanism is usually a non-contact twisting injury with
the knee extended and the foot externally rotated. Risk factors for
patellar dislocation include malalignment syndrome, increased Q angle
(femoral anteversion, genu valgum and external tibial torsion), patella

alta, trochlear, and lateral femoral dysplasia, dysplastic vastus medialis
obliquus muscle and iliotibial band, and excessive tension in the
vastus lateralis. Osteochondral lesions commonly develop after patellar
dislocations.™

In the treatment of patellar dislocations, conservative management
is mostly preferred for initial dislocations, whereas primary repair
of the medial patellofemoral ligament (MPFL) is preferred in the
presence of bony fractures. On the other hand, Le et al.® reported that
acute repair of first-time MPFL ruptures had clinical results similar
to those of conservative treatment, with a lower redislocation rate.
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Two main surgical techniques have been described in MPFL repair;
primary suturing with and without the use of a suture anchor. In 2008,
Christiansen et al.” reported the results of primary MPFL repair using
suture anchors. Results showed that primary repair with suture anchors
did not change the redislocation rate or functional outcomes compared
to conservative treatment.” On the other hand, to our knowledge, there
is a lack of studies in the literature that compare the efficacy of the
use of suture anchors (5.0 mm Excalibur Screw Anchor Titanium, Tulpar
Medical Solutions®, Ankara, Ttirkiye) for primary MPFL repair.®®

Our objective was to determine the effect of suture-anchored and
unanchored repair on clinical outcomes in primary MPFL repair for
patients with first-time patellar dislocations. Our hypothesis was that
unless there is a clear superiority of the use of suture anchors, their
use should be avoided to reduce implant burden, implant-related
complications, and cost.

MATERIALS AND METHODS
Study Design and Variables

After obtaining approval from the University of Health Sciences Tiirkiye,
Sancaktepe Sehit Prof. Dr. ilhan Varank Training and Research Hospital
Ethics Committee (approval number: 94, date: 14.06.2023), all patients
who underwent MPFL rupture surgery with a diagnosis of first-time
patellar dislocation between 2021 and 2023 were included in this
retrospective study. Patients who received alternative surgical methods,
underwent reconstruction, were treated conservatively, failed to adhere
to the prescribed physical therapy protocol, missed their final control
and functional evaluation, and declined to participate in the study were
excluded from the study. A total of 7 patients were excluded based on
our criteria, and a total of 16 patients were analyzed while adhering to
the specified inclusion and exclusion criteria.

Surgical Technique

Patients were operated according to the techniques described in the
literature®® and were grouped and compared accordingly; in group 1,
the primary repair without a suture anchor group, the damaged MPFL
was sutured with absorbable sutures, while in group 2, the suture
anchor group, repair was performed with the help of a suture anchor
(5.0 mm Excalibur Screw Anchor Titanium, Tulpar Medical Solutions’,
Ankara, Turkiye) placed on the medial aspect of the patella. All surgeries
were conducted by the same surgical team with similar incision lengths,
and intraoperative examinations performed after primary repair of the
patella were not required. Regardless of the surgical technique used,
all patients underwent the same postoperative medical and physical
therapy protocols.

Functional Outcomes

All patients were called to our clinicin August 2023 using the information
registered in the system, and postoperative final control evaluations
were completed. Assessments consisted of measurements of range of
motion, apprehension tests, and existence of pain with squatting, as
well as evaluations of the Tegner-Lysholm Knee Scoring Scale, Kujala
Anterior Knee Pain Score, and recurrence. The Tegner-Lysholm Knee
Scoring Scale is a numerical patient-reported assessment tool used to
assess the outcomes of knee ligament surgery. This scale provides an
objective evaluation of a patient’s performance in activities of daily
living and sport, under the subheadings of pain, instability, locking,
swelling, limp, stair climbing, squatting, and the need for support, with

scores ranging from 0 (severe disability) to 100 (minimal disability)."
The Turkish validated version of the Kujala Anterior Knee Pain Score,
which consisted of 13 questions, evaluated patients’ patellofemoral
function and knee stability, with scores ranging from 0 to 100.""2

Radiological Outcomes

Preoperative and final control radiographs were obtained for all
patients, and radiological measurements were performed on these
radiographs. The Q angle, Sulcus Angle, and Insall-Salvati Index values
were measured according to the literature. To determine the Q angle,
we drew two lines: One from the center of the patella to the anterior
superior iliac spine and another from the tibial tubercle through the
center of the patella. We then measured the angle between them. The
Insall-Salvati index compares the length of the patellar tendon with
that of the patella. We measured the patellar tendon length as the
distance between the lower patellar pole and the tuberosita tibia, while
the patella length was measured as the distance between the upper
and lower patellar poles. Additionally, the sulcus angle was determined
by drawing two lines from the highest points of the medial and
lateral condyles, which meet at the lowest point of the intercondylar
groove. 01314

Statistical Analysis

Statistical analysis was performed using IBM® SPSS” version 26.0.0.0. 7.
Because the number of patients is very limited, the data was assumed
to be skewed distributed, and descriptive statistics were expressed
using median, interquartile range and minimum-maximum values for
all parameters. The percentage frequency values were used to define
categorical data. For intergroup comparisons, non-parametric tests
were preferred considering the skewed distribution and limited number
of patients; and all numerical data were analyzed by Mann-Whitney
U test, and categorical data were compared using the chi-square test.
Fisher's exact test was used when the chi-square assumption was not
met. Statistical significance was considered significant when the “p”
value was below 0.05.

RESULTS

A total of 16 patients were analyzed, and of the 16 patients assessed,
eight patients (50%) underwent primary repair with a suture anchor,
while the remaining eight patients (50%) underwent repair without a
suture anchor. The mean follow-up period was 16.7 months (range;
8-25 months). Statistical analysis showed no significant difference
between the two groups regarding demographic characteristics
(p>0.05) (Table 1).

The range of motion of the lower extremity was symmetrical to
that of the contralateral side at the last follow-up in all patients. No
implant-related complications were observed in any patient. In the
primary repair group without suture anchors, only one patient (12.5%)
experienced recurrent dislocation, whereas no recurrence was observed
in any patient repaired with anchor (p=0.317). Functional scores and
physical examination findings at the last follow-up did not significantly
differ between the groups (p>0.05) (Table 2, Figure 1).

DISCUSSION

There is no consensus in the literature regarding the treatment of acute
first-time patellar dislocation (APD). Various studies have emphasized
the superiority of conservative treatment, MPFL primary repair and
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Table 1. Demographic profile of the patients
Primary repair (n=8) Anchor repair, (n=8) Total, (n=16) p
16.5 (18 14 (5 155
Age (18) (5) (5) 0234
(13-37) (9-23) (9-37)
Female 2 (25%) 5 (62.5%) 7 (43.8%)
Gender 0.315
Male 6 (75%) 3 (37.5%) 9 (56.3%)
. Right 3 (37.5%) 3 (37.5%) 6 (37.5%)
Side 1,000
Left 5 (62.5%) 5 (62.5%) 10 (62.5%)
. 18.5(3) 14 (8) 18 (8)
Follow-up period (month) 0.130
(8-25) (10-22) (8-25)
N: number of the patients. P: statistical significance.

Table 2. Analyzing functional and radiological outcomes of the patients
Primary repair, (n=8) Anchor repair, (n=8) Total, (n=16) p
) Symmetrical 8 (100%) 8 (100%) 16 (100%)
Range of motion : N/A
Defective 0 0 0
) Negative 7 (87.5%) 7 (87.5%) 14 (87.5%)
Apprehension test - 1,000
Positive 1(12.5%) 1(12.5%) 2 (12.5%)
o None 4 (50%) 6 (75%) 10 (62.5%)
Pain with squat 0.608
Yes 4 (50%) 2 (25%) 6 (37.5%)
None 7 (87.5%) 8 (100%) 15 (93.8%)
Recurrence 0.317
Yes 1(12.5%) 0 1 (6.3%)
) 70.5 (10) 70.5 (56) 70.5 (30)
The Tegner-Lysholm Knee Scoring Scale 0.958
(41-82) (10-92) (10-92)
) ) _ 85.5 (20) 76 (29) 80.5 (31)
Kujala Anterior Knee Pain Score 0.574
(106-140) (56-99) (45-100)
8° (5 11°(3 9.5° (5
Q angle 2 © ©) 0.130
(6-14) (7-14) (6-14)
120° (20) 120° (3) 120° (15)
Sulcus angle 0.798
(106-140) (113-134) (106-140)
i 1.25(0.3) 1.25(0.5) 1.25 (0.4)
Insall-Salvati Index 0.645
(0.9-1.6) (0.6-1.6) (0.6-1.6)
N: Number of the patients. P: Statistical significance value. N/A: Not applicable.

Our hypothesis was that unless a clear superiority of anchor use is
established, avoiding its use will reduce implant burden, implant-
related complications, and cost. The main finding of this study was that
we confirmed that primary repair of MPFL achieved satisfactory results
in terms of clinical, functional, and radiological outcomes, regardless of
anchor use (p>0.05 for each).

-~  WPrimary Repair

s finchior fepair Available evidence indicates that surgery is more effective than

conservative treatment in reducing short-term recurrence. However,
surgery is associated with worse functional outcomes in the short term.

o R N W B VO N ® O

Figure 1. Graphical comparison of the functional and clinical
outcomes of two techniques.

reconstruction on each other.>® On the other hand, few studies have
investigated the superiority of different primary repair techniques
over one another. This is the most important aspect of our study.
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° However, it appears that neither treatment maintained long-term

superiority.®™ Moreover, previous studies have reported that MPFL
reconstruction may result in significantly lower rates of redislocation
and reoperation compared with primary repair and medial reefing
following APD."> On the contrary, there was insufficient evidence
to suggest that MPFL reconstruction yielded enhanced functional
outcomes compared with MPFL repair and medial reefing.®*'*'> With
this study, with an average follow-up period of 18 months, we observed
notable ameliorations in the motion range, Tegner-Lysholm Scale
score, and Kujala anterior knee pain score after primary MPFL repair,
with no difference between groups (p>0.05 for each). Furthermore,
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no significant difference was detected in relation to recurrence among
the groups (p=0.317). The similar clinical and functional results and
recurrence rates in patients with anchors and those without anchors led
us to question the necessity of suture anchors. As long as similar clinical
and functional results are obtained, avoiding the use of implants as
much as possible can prevent unnecessary implant load in patients and
prevent future implant-related complications. Moreover, although an
economic analysis was not performed in this study, it is obvious that not
using implants is more cost effective.

Measurements of the Q angle and sulcus angle are powerful diagnostic
tools for evaluating patellofemoral issues, particularly in cases of
patellar instability and patellofemoral problems.'®>' Additionally,
patellar height plays a crucial role in knee stability, and height-related
pathologies have been associated with cartilage defects and instability-
related issues.” The Insall-Salvati Index is the most reliable method
for assessing patellar height.” Our study evaluated the radiological
stability of patients using these three parameters, and no differences
were observed between the groups (p>0.05 for each). These findings
indicate that the use of suture anchors for primary MPFL repair does
not provide any radiological advantages. The similar radiological results
and the absence of clinical and functional superiority of the use of
suture anchors in primary MPFL repair, as mentioned before, lead us
to question the necessity of suture anchor use in primary MPFL repair
once again.

Study Limitations

There are several limitations in our study. First and foremost,
the retrospective design and the limited number of patients are
important limitations. Second, given the limited number of patients,
it was not possible for us to conduct subgroup analysis according to
age. Furthermore, the relatively short follow-up period [18 months
(minimum of 8 months)] was another important limitation in our
study. Finally, the lack of economic analysis is a significant limitation.
Prospective studies with long-term follow-up and sufficient numbers
of patients, including radiological and economic analyses, may yield
different results.

CONCLUSION

This study demonstrated that primary repair of the MPFL with or
without suturing anchors can effectively prevent the recurrence of
patellar dislocation and instability after first-time APD and provide
satisfactory clinical outcomes. Although the successful primary repair
results question the necessity of anchor use, anchor use should not be
avoided in primary repair cases if necessary.

MAIN POINTS

 Primary repair of MPFL achieves satisfactory clinical and functional
outcomes, regardless of the anchor use.

» Primary repair of the MPFL with or without the use of a suture
anchor can effectively prevent the recurrence of patellar dislocation
and instability during mid-term follow-up.

« Considering that similar clinical, functional, and radiological results
can be obtained, avoiding the use of implants as much as possible
can both prevent unnecessary implant load in patients and prevent
future implant-related complications.
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