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ABSTRACT

Objective: The purpose of this study was analysis of the
relationship between meniscal tears and medial patellofemoral
rupture according to the treatment method and gender.
Methods: This study was planned as retrospective study between
January 2010 and January 2021. Magnetic resonance images of 60
individuals (37 knees were left, and 23 were right) were obtained
for analysis. Patellar morphology, patellar height and patellar
alignment and evaluation lateral and medial meniscus tears were
evaluated. Knee MRI protocol including axial T2-weighted turbo
spin echo was used.

Results: There was a significant difference patellar height
(surgery; 1.21+0.27 and conventional; 0.99+0.16), the congruence
angle (surgery; -4.94%4.72 and conventional; 4.93%5.72), the
lateral patellofemoral angle (surgery; -35.61116.62 and
conventional; 10.93+£15.00), except for age parameter (surgery;
27.06£6.20 and conventional; 27.47+5.33) between the
conventional and surgical treatment groups (p<0.05). Moreover,
we found that 29 patients of the patients with medial
patellofemoral rupture had a lateral meniscus tear, 11 patients
had a medial meniscus tear, and 8 patients had both lateral and
medial meniscus tears.

Conclusion: We found that relationship between meniscal tears
and medial patellofemoral rupture will affect the treatment
course. Also, this study will contribute to evaluate the radiological
and clinical correlations, patello-femoral positioning in patients
who medial patellofemoral rupture.
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Amag: Bu calismanin amaci meniskis yirtiklari ile medial
patellofemoral riiptiir arasindaki iliskinin tedavi ydntemi ve
cinsiyete gore incelenmesidir.

Yontem: Bu calisma Ocak 2010 ile Ocak 2021 tarihleri arasinda
retrospektif olarak gercgeklestirildi. Analiz igin 60 kisiye (37 diz sol
taraf ve 23 diz ise sag taraf) ait manyetik rezonans goruntaleri
alindi. Patellar morfoloji, patellar yuikseklik ve patellar hizalama ve
lateral, medial meniskiis yirtiklari degerlendirildi. Aksiyel T2
agirhkl turbo spin eko igeren diz MRG protokoli kullanildi.
Bulgular: Konvansiyonel ve cerrahi tedavi gruplari arasinda yas
parametresi hari¢ (cerrahi tedavi yapilanlarda; 27,0616,20 ve
konvansiyonel tedavi yapilanlarda; 27,47+5,33), patellar yikseklik
(cerrahi tedavi yapilanlarda; 1,21+0,27 ve konvansiyonel tedavi
yapilanlarda; 0.99+0.16), uyum agisi (cerrahi tedavi yapilanlarda; -
4,94+4,72 ve konvansiyonel tedavi yapilanlarda; 4,9345,72),
lateral patellofemoral agi (cerrahi tedavi yapilanlarda; -35,61 ve
konvansiyonel tedavi yapilanlarda; 10,93+15,00)
parametrelerinde anlamli fark bulundu (p<0,05). Ayrica medial
patellofemoral yirtigi olan hastalarin 29'unda lateral meniskis
yirtigl, 11'inde medial meniskdis yirtigi ve 8'inde hem lateral hem
de medial meniskis yirtigi tespit ettik.

Sonug: Meniskls vyirtiklar ile medial patellofemoral riptir
arasindaki iliskinin tedavi stirecini etkileyecegini bulduk. Ayrica bu
¢alisma, medial patellofemoral riiptiri olan hastalarda radyolojik
ve klinik  korelasyonlarin, patello-femoral pozisyonlarin
degerlendirilmesine katkida bulunacaktir.

Anahtar Kelimeler: Anatomi, patellofemoral ligament, meniskis
yirtiklari
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Introduction

Patella dislocations occurs in 3% of all knee injuries. It is
common in the young population and women. The
incidence of patellar instability is 5.8 per 100,000 and 29
per in the general population.! the most important
etiyology in the development of patellar instability is
medial patellofemoral ligament (MPFL) rupture.? The
anatomic structures of femur, tibia and the ligaments of
the knee are important risk factors to develop
patellofemoral instability.3

Patients with MPFL rupture were included in the study.
We evaluated these patients according to treatment
method (surgical and conventional), anatomical
parameters, the presence or absence of lateral and
medial meniscus tears, age and gender. Since our study
examined MPFL rupture, which is rare condition, and it
includes more patients with MPFL rupture than studies in
the literature, it will make a significant contribution to
the literature. There is no study in the literature
evaluating the treatment method and meniscus tears in
patients with MPFL rupture. So we think that our study
will provide a different perspective on this issue. Because
the meniscus structure provides resistance against
impacts and also contributes to stabilization on the knee
joint. Also, the meniscus is responsible for the
lubrication, nutrition, and proprioception of articular
cartilage. Moreover, knowing these differences in
patellofemoral anatomy will help the orthopedic surgeon
to determine the appropriate physical therapy methods
and to choose the appropriate treatment by showing the
individual mechanism of patellar instability.* Therefore,
we think that the addition relationship between meniscal
tears and MPFL rupture will affect the treatment course.
The aim of our study was analysis of the relationship
between meniscal tears and medial patellofemoral
rupture according to the treatment method and gender.

Methods

Participants

This study was planned as retrospective study between
January 2010 and January 2021. All the test procedures
were performed according to the Helsinki Declaration of
Principles. Necessary permissions for the study were
obtained from Cukurova University Faculty of Medicine,
Non-invasive clinical research Ethic Board with
conclusion number 105/30. Magnetic resonance images
(MRI) of 60 knees (37 knees were left, and 23 were right)
were obtained for analysis. The subjects of experimental
group were selected patients with operated for
patellofemoral ligament rupture and the subjects of
control group were selected patients with no operated
for patellofemoral ligament rupture. Moreover,
exclusion criteria for subjects were history of oncologic,
orthopedic and neurological signs.

Evaluation of MRI Images

The slices used for measurements were standardized and
performed by the same orthopedist. In addition,
although the number of participants provided sufficient
statistical power, the number of men and women in our
study was similar.

The congruence angle; The angle measured between
these two lines like in the Figure 1. If the apex of the
patellar joint ridge is lateral to the zero line, then the
congruence angle is positive. If it is medial, then the angle
is negative. >

The lateral patellofemoral angle; measure is calculated as
the angle between a horizontal line across the peaks of
the 2 femoral condyles and a line along the lateral
patellar facet (Figure 1).5

Patellar height; we evaluated on lateral radiographs by
using Insall-Salvati index (Figure 1).5

Figure 1. The congruence angle (1), the lateral patellofemoral angle (2) and patellar height (3)

Lateral and medial meniscus tears; Arthroscopic
classification of Dorfmann et al. was used for
classification.
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Grade 1; It is the change in the structure of the meniscus
without any deterioration in its integrity. The meniscus is
homogeneous but loses its normal appearance. It
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becomes darker, its surface becomes irregular and wavy.
This type is called meniscosis.

Grade 2; It is characterized by the build-up of calcium
inside the body and surface of the meniscus
(meniscocalcinosis).

Grade 3; Horizontal cleavage tear.

Grade 4; The radial tear originates from the inner edge of
the medial meniscus, with an oblique course at the
junction of the meniscus body and the posterior horn.
Grade 5; Existence of unidentified complex lesion. It is
rare, but occurs in osteoarthritic knees.

Statistical Analysis

Statistical analysis was performed using the SPSS v.22
package. Furthermore, skewness and kurtosis was used
to determine whether the data showed normal
distribution or not and to decide which test to use
(parametric or non-parametric tests). According to the
skewness and kurtosis values, the data showed a normal
distribution. Independent Samples T Test was chosen
from parametric tests (statistically significant as p<0.05).

Results

The ages of sixty patient with patellofemoral rupture (29
females and 31 males) were 18-36 years over a period of
eleven years between January 2010 and January 2021.
Patellar height, the congruence angle, the lateral

patellofemoral angle, situation of lateral and medial
meniscus tears were measured. The distribution of the
assessment parameters of the patients with medial
patellofemoral ligament rupture according to
conventional and surgical treatment is shown in Table 1.
There was a significant difference except for age
parameter between the conventional and surgical
treatment groups. In addition the evaluation of
measurement parameters of patients with medial
patellofemoral ligament rupture according to gender is
shown in Table 2. A significant difference was found
between genders in parameters except age and the
lateral patellofemoral angle parameters. Moreover, we
found that 29 patients of the patients with medial
patellofemoral rupture had a lateral meniscus tear, 11
patients had a medial meniscus tear, and 8 patients had
both lateral and medial meniscus tears (Table 3). The
distribution of parameters in patients with and without
lateral meniscal tear is shown in Table 4. Significant
differences were found between both groups except age
parameter. In addition, Table 5 shows the distribution of
parameters according to whether there is a medial
meniscus tear or not. Significant differences were found
between groups except for age and the congruence angle
parameters. The relationship between those with and
without both lateral and medial meniscal tears is given in
Table 6. Significant differences were obtained between
groups except age and the congruence angle parameters.

Table 1. Conventional and surgical treatment evaluations of patients with medial patellofemoral ligament rupture

Surgery (n=31)

Conventional (n=29)

Parameters MeantSD MeantSD P
Age 27.06+6.20 27.47+5.33 0.787
Patellar height 1.21+0.27 0.99+0.16 0.000
The congruence angle -4.94+4.72 4.93+5.72 0.000
The lateral patellofemoral angle 35.61+16.62 10.93+15.00 0.000
SD: Standard Deviation
Table 2. Evaluations of patients with medial patellofemoral ligament rupture by gender
Parameters Male (n=31) Female (n=29) b
MeantSD Mean+SD
Age 28.32+5.47 26.17+5.90 0.144
Patellar height 1.17+0.27 1.04+0.21 0.046
The congruence angle 2.87+7.19 -3.13+5.88 0.001
The lateral patellofemoral angle 21.58+23.55 25.43+15.80 0.458
SD: Standard Deviation
Table 3. Condition of meniscus tears (lateral/medial) according to gender and treatment method
Surgery Conventional
Male (n) Female (n) Male (n) Female (n) Total
Lateral meniscus tears 12 13 0 28
Medial meniscus tears 8 0 0 11
Total 20 13 0 39
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Table 4. Distribution of parameters according to whether there is a lateral meniscus tear or not

Patients With Lateral

Patients Without Lateral

Parameters meniscus tear (n=29) meniscus tear (n=31) p
Mean1SD MeantSD

Age 26.48+5.74 27.97+5.74 0.317

Patellar height 1.20+0.26 1.02+0.20 0.004

The congruence angle -4.52+4.90 3.94+6.58 0.000

The lateral patellofemoral angle 37.55+14.77 10.72+15.07 0.000

SD: Standard Deviation

Table 5. Distribution of parameters according to whether there is a medial meniscus tear or not

Patients With Medial

Patients Without Medial

Parameters meniscus tear (n=11) meniscus tear (n=49) p
MeantSD MeantSD

Age 27.64+5.03 27.18+5.93 0.814

Patellar height 1.30+0.23 1.06+0.23 0.003

The congruence angle -2.55+2.94 0.4617.74 0.212

The lateral patellofemoral angle 50.00+11.62 17.64+16.48 0.000

SD: Standard Deviation

Table 6. Distribution of parameters according to whether there is a lateral and medial meniscus tears or not

Patients With Lateral and

Patients Without Lateral and

Parameters Medial meniscus tears (n=8) Medial meniscus tear (n=52) p
MeantSD Mean+SD

Age 29.75x4.17 26.89+5.88 0.191

Patellar height 1.42+0.12 1.0610.22 0.000

The lateral patellofemoral angle 53.75+11.57 18.91+16.82 0.626

The congruence angle -1.25+2.31 0.09+7.66 0.000

SD: Standard Deviation
Discussion

The young active population is the most affected by
patellar instability and is an important source of
morbidity.” It is necessary to have precise and accurate
information about the anatomy and morphometry of the
patellofemoral joint for the understanding, correct
diagnosis and treatment of anomalies in the joint. There
are many studies in the literature describing the
relationship of patellofemoral instability with anterior
knee pain, patellar dislocation, patellofemoral
osteoarthritis and patellar chondromalacia. However,
studies evaluating the relationship between morpho-
radiological measurements of the joint between gender
and meniscus tears are limited.

In knee mechanics, the source of stabilizing power of the
knee is 50-60% MPFL. In rare cases of MPFL rupture,
anatomical MPFL reconstruction is commonly used.®® It
is also applied in conservative treatment for MPFL
rupture. However, it has been reported in the literature
that patellar dislocation recurs at a rate of 15 to 44% as a
result of conservative treatment.'®1?In general, there is
no study in the literature comparing the surgical and
conservative treatment procedures of medial
patellofemoral ligament reconstruction.'® The principles
of surgical methods for patellofemoral instability are
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based on releasing tense contracted tissues, transferring
or strengthening medial stabilizing structures, and
changing the attachment site of the patellar tendon. The
meniscus is vital for the continuation of knee functions.
Meniscus has a supportive effect on joint stability, shock
absorption effect, effect on balanced load transmission
by increasing femur and tibia joint surface compatibility,
effects on deep sense and positive effects on cartilage
nutrition. Meniscus tears can be classified according to
different features such as the localization of the tear, the
shape of the tear, and the duration of the injury. The right
approach to the treatment of meniscal tears is possible
by understanding the types of meniscus tear. For
example, longitudinal tears are usually accompanied by
anterior cruciate ligament damage. Oblique, longitudinal
and degenerative tears are more common; radier,
horizontal tears are less common. 41>

In our study, 31 patients with medial patellofemoral
rupture received surgical treatment, while 29 patients
received conventional treatment. When the anatomical
factors affecting the treatment method were examined,
we concluded that the congruence angle and the lateral
patellofemoral angle factors affected the treatment
method. When the patients in our study were evaluated
in terms of meniscal tears, it was found that 29 patients
(12 male and 16 female) had lateral meniscus tears and
11 patients (8 male and 3 female) had medial meniscus
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tears. While 13 of the female patients who underwent
surgery had a lateral meniscus tear, 3 female patients
received conventional treatment. While 12 male patients
who underwent surgery had a lateral meniscus tear, 8
male patients had a medial meniscus tear. In addition, 26
of the patients with medial patellofemoral rupture who
underwent surgery had a lateral meniscus tear, while 3 of
the patients with patellofemoral rupture who received
conventional treatment had a lateral meniscus tear. It
was determined that 8 patients with medial
patellofemoral tears had both lateral and medial
meniscus tears. In female patients with lateral meniscus
tear, 7 patients had a grade 4 tear, while 6 patients had a
grade 3 tear and 6 patients had a grade 5 tear. It was
found that 2 of the patients with medial meniscus tears
were grade 4 and 6 of them were grade 3. While 6 of the
patients had grade 3 lateral meniscus tear, 6 of the
patients had grade 5 lateral meniscus tear and 14 of the
patients had grade 4 lateral meniscus tear treated in
underwent surgery, 3 of the patients treated with
conventional treatment had grade 4 lateral meniscus
tears. In addition, 2 of the patients who underwent
surgery had a grade 4 and 6 of the patients who
underwent surgery had a grade 3 medial meniscus tear,
while 3 of the patients receiving conventional treatment
had a grade 4 medial meniscus tear. These results reveal
that lateral meniscal tears are more common in patients
with medial patellofemoral rupture. Thus, we can say
that the situations in which the lateral meniscus is
overloaded and the gender factor produce a risk for the
predisposition to rupture of the medial patellofemoral
ligament. Another important factor is patellofemoral
alignment. The patella slides outward as it moves in the
femoral groove. With this shift, one side of the cartilage
under the patella is exposed to more pressure. Over time,
this abnormal pressure can damage the articular
cartilage. Thus, patellofemoral alignment is demaged.
There were also measures describing the relationship
between the lateral patellofemoral angle, congruence
angle. These measures have all been used in previous
studies to assess patellar alignment. We evaluated the
congruence angle (patellofemoral compliance) and
lateral patellofemoral angle (patellar inclination)
parameters in our study as an indicator of patellofemoral
alignment. In our study, when we made a comparison
according to the treatment method, it was found that
patellofemoral compliance was significantly lower in
those who underwent surgery, while patellar inclination
was found to be significantly higher (Table 1). Moreover,
when we compared the genders, patellofemoral
compliance fit was found to be significantly higher in
men, while patellar inclination was found to be
significantly lower in our study (Table 2). In addition,
patellofemoral compliance was found to be significantly
lower in patients with lateral and medial meniscal tears,
while patellar inclination was found to be significantly
higher (Table 6). At the same time, we evaluated patellar
inclination with the lateral patellofemoral angle
parameter. The lateral patellofemoral angle is also
important in determining the treatment method. If the
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angle is greater than 16 degrees, surgical treatment may
be preferred since the probability of recurrence will be
very high.1® This study reported the average lateral
patellofemoral angle to be 35.61+£16.62 in patients with
surgical treatment and 10.93+15.00 in patients with
conventional treatment (Table 1). Moreover, while there
is a significant difference (p=0.000) in the lateral
meniscus tear, there is no significant difference (p=0.212)
was found in the medial meniscus tear for the
congruence angle parameter (Table 4-5). However, a
significant difference (p=0.000) was obtained in the
congruence angle parameter compared to groups
with/without both medial and lateral meniscus rupture
(Table 6). We think that this is due to the fact that the
number of patients with only medial meniscus rupture is
11 people. When the literature is examined, Indelli et al.,
in their study found that patellar congruence angle was
-3° (range,-11° to +9°) with respect to an average pre-
operative value of 10.3° (range, +1.5° to +25.5°)
(p<0.05).” In another study, Kan et al.,, found that
subjects with patellar dislocation had laterally deviated
congruence angles (20° (SD 28°)), while control subjects
had slightly medially deviated congruence angles (-9° (SD
12°)) (p=0.04).2® Aksu et al., found the congruence angle
parameter to be 10.94+10.15 with patellar tendinopathy
and 14.99+6.72 with patellar tendinopathy in their study
on professional dancers. They also found the congruence
angle as 13.78+5.44 with quadriceps tendinopathy and
10.80+11.12 with quadriceps tendinopathy.'®Yang et al.,
in their study, they found that the mean congruence
angle was 43.30+11.04 before the operation and
16.64+9.98 after the operation.?’ In another study,
Grimm et al., found a significant difference between the
ages, but they didn’t find a significant difference between
the genders (p=0.81 for sex, p=0.06 for age).?! In one
study, Lullini et al. demonstrated that all measures of
patellofemoral stability and alignment were more
consistent in weight-bearing cone-beam computed
tomography than in conventional computed tomography
in MPFL rupture reconstruction.?

We used to measure patellar height is Insall-Salvati index.
Ergun's study showed that there was a strong correlation
between female gender and advanced age. The results of
the study revealed that female gender and advanced age
were high patellar height, which predisposes to
patellofemoral malalignment.?® In the study by Arun and
Ganesan in 200 people (100 male and 100 female), they
found the patellar height to be 1.41 on average in men
and 1.28 in women. They stated the general mean as
1.34.%* Leung et al., found that in the Southern Chinese
population, the position of the patella is 15% to 20%
higher than in western populations. They stated that a
patella alta index of >3.4 is considered abnormal in this
population.?® In our study, patellar height was found to
be higher in male and patients with lateral and medial
meniscus tears. In addition, our study was revealed that
patellar height was higher in patients with surgical
treated. This result supported the literature that high
patellar height factor is a risk factor for patellar
instability.
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Conclusion

Clinical studies have shown that non-anatomical MPFL
reconstruction is closely related to postoperative
complications.?® Different patello-femoral designs in total
knee arthroplasty is important for orthopedists and
prosthetic manufacturers.We think that this study will
contribute to implant design and modern femoral
implants. Also, this study will contribute to evaluate the
radiological and clinical correlations, patello-femoral
positioning in patients who medial patellofemoral
rupture.

There were several limitations in the present study. Since
our study includes a wide time period, surgeons who
perform surgical operations and surgical methods are
different. Therefore, an evaluation could not be made
according to surgical methods. For this reason, we
recommend performing studies that evaluate
parameters according to surgical methods.
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