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ABSTRACT

Objectives: Patellar ligament tendinopathy, also known as jumper’s knee, is a group of pain
symptoms of the anterior side of the knee joint. The Kinetic Control (KC) concept uses the
movement control rating system, based on motor tests and exercises aimed at re-educating
motor control. The present study explored the effects of motor control training on the KC
concept in treating patella ligament tendinopathy in a female football player.
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Methods: The current case study was conducted on a 20-year-old female football player.
She had been complaining of pain in the front of the right knee joint for two months. Her
treatment involved KC training was conducted for 6 weeks (3 times a week for 30 minutes).
To investigate the effectiveness of the presented therapy, the following tools were used:
Visual Analogue Scale (VAS), The Victorian Institute of Sport Assessment—Patella (VISA-P
scale), the Modified Laitinen Pain Questionnaire, Counter Movement Jump (CMJ) test on a
dynamometric platform, and quadriceps muscle isometric test. The Asymmetry Index (AI)
was applied to assess the asymmetry of quadriceps strength and lower limb loading.

Results: The degree of pain (i.e. measured by the VAS) decreased from 7 points at pre-training
to 1 point after 6 weeks of therapy. In the VISA-P measurement, pain decreased as a result
of an increase in points from 53 to 82. Pain complaints (i.e. measured using the Laitinen
questionnaire) decreased from 7 to 2 points. After treatment, the Al improved in all phases of

the tests.
Keywords: Discussion: The achieved data indicated that the neuromuscular KC training was effective in
Knee, Patella, Tendinopathy, . treating patellar tendinopathy. However, it is necessary to conduct further studies with larger
Exercise therapy : sample size.
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Highlights
e Patella ligament tendinopathy is a common problem among professional athletes.

e Kinetic Control uses the Movement Control Rating System based on motor tests, the purpose of which is to identify
the place and direction of uncontrolled movements and exercises to re-educate motor control.

® The neuromuscular training following the Kinetic Control concept is effective in the treatment of patellar tendinopathy.

Plain Language Summary

Patellar ligament tendinopathy, also known as jumper's knee, is a group of pain symptoms of the anterior side of the
knee joint. The aim of the article is to present the effectiveness of motor control training in the Kinetic Control concept
in the treatment of patella ligament tendinopathy in a female football player. The Kinetic Control concept uses the
Movement Control Rating System, based on motor tests and exercises aimed at re-educating motor control. The case
study concerned a female patient (20 years old) who was a soccer player. Her treatment involved training in the Kinetic
Control concept conducted for a period of 6 weeks. In order to verify whether the therapy was effective, the following
were used: Visual Analogue Scale (VAS), The Victorian Institute of Sport Assessment—Patella (VISA-P) scale, Modified
Laitinen Pain Questionnaire, Counter Movement Jump (CMJ) test on a dynamometric platform and quadriceps muscle
isometric test. The asymmetry index (Al) was used in order to assess the asymmetry of quadriceps strength and limb
loading lower ones. After the end of the treatment, a decrease in pain and an improvement in the asymmetry index were
noted. The results achieved indicate that the neuromuscular training following the Kinetic Control concept is effective in
the treatment of patellar tendinopathy. However, it is necessary to conduct further studies with a larger group of subjects.

1. Introduction

atellar ligament tendinopathy, referred to
as “jumper’s knee”, is a set of pain symp-
toms of the anterior side of the knee joint.
An advanced disease entity can indicate
the end of a sports career [1].

It is estimated that patella ligament ten-

dinopathy occurs in approximately 15% of

professional athletes [2]. Clinical observations suggested

multiple microtraumas caused by (among others exces-

sive load) excessive training time, bad ground, and train-

ing errors to be its external causes [1, 3]. Internal causes
are not fully understood [4].

As per the literature, eccentric and heavy slow resis-
tance exercises are among the most effective methods
of treating patella tendinopathy. Such passive interven-
tions as ultrasound or techniques of manual therapy aim
at decreasing pain; however, their effect is short-lived [3].

The Kinetic Control (KC) concept uses the movement
control rating system based on motor tests; the purpose
of which is to identify the place and direction of uncon-
trolled movements and exercises to re-educate motor
control [5]. The lack of control of internal rotation in the

hip joint and the proper positioning of the pelvis during
movement may lead to overloading the patella ligament
[6, 7]. The present study explored the effects of motor
control training in the KC concept on treating patella
ligament tendinopathy in a female football player.

2. Case Presentation

The participant was a 20-year-old female football play-
er of the AZS-PSW Biata Podlaska Sports Club (weight:
62 kg, height: 167 cm, body mass index: 22.23 kg/m?).
Besides, she had played at the right aid position for 3
years. She had been complaining of pain in the front of
the right knee joint for two months. Initially, pain oc-
curred after 30 minutes of training/playing. Moreover,
on the day of treatment onset, pain occurred even when
getting up from the chair after sitting for a long time and
immediately after undertaking the physical effort.

Accordingly, we found no restriction in the range of
movement of the affected knee, compared to the healthy
leg (AROM=125°, PROM=130°; measurement was per-
formed in a back lying position using a goniometer). The
patient’s patellar tendon was tender on palpation. The
right lower limb was dominant. The patient provided
written informed consent for participation in the study.
The research was approved by the Bioethics Committee

I

Zaworski K, et al. The Effectiveness of Kinetic Control in the Treatment of Patella Ligament Tendinopathy. IRJ. 2020; 18(4):497-502.



http://irj.uswr.ac.ir/

Iranian [Ziehabilitation Blournal December 2020, Volume 18, Number 4

Table. 1. Exercises used in the KC training

Therapy

Exercise Description

Starting position: patient in standing position, lower limbs in a neutral position, with
the spine correctly positioned.

Execution: The patient performs a quarter of a squat while controlling the neutral posi-
tion of the lower limb - the line passing through the middle of the thigh should project
to the second toe (the entire limb set at 8-10° of external rotation). The torso should
remain in a neutral position without any compensation from the lumbar region. To
facilitate the task at the initial stage of therapy, the feedback was used in the form of a
mirror and exercises performed while leaning the back against the wall.

The number of repetitions: 3 sets, 10 repetitions.

Progression: +5 repetitions in the second, fourths, and sixth weeks of the training.

Controlling flexion, adduction, and internal
rotation in the hip joint

Starting position: the patient in a standing position with the lower limb trained in a step
forward. Thera-band tape is used around the knee joint, perpendicular to the long axis
of the limb from the medial side.

Execution: The patient performs an orbital squat, with the control of the neutral posi-
tion of the lumbar spine and the axis of both the forward limb and the backward limb.
Note the torso position. The knee of the forward leg should not exceed the foot line.
The number of repetitions: 3 sets, 10 repetitions.

Progression: +5 repetitions in the second, fourths, and sixth weeks of the training.

Controlling flexion, adduction, and internal
rotation in the hip joint

Starting position: lying forward on the edge of a couch, the lower limb (exercising) bent
in the hip and knee joint (90°) with the foot behind the second knee.

Execution: raising the lower limb bent at the knee (90°) in a controlled range of motion
and maintaining the final position for 10 seconds.

The number of repetitions: 3 sets of 10 repetitions.

Progression: +5 repetitions in the second, fourths, fifth and sixth week of the training.

Strengthening the gluteus maximus muscle

Initial position: kneeling on one leg on the lower limb which will be stretched. Keeping
the neutral position of the lumbar spine, the patient grips the foot of the extended limb
with the hand and pulls it to the buttock.

Execution: 7-10 seconds of quadriceps muscle tension in the direction of extension in
the knee joint, after which the patient deepens the flexion with a hand holding for 10
seconds.

The number of repetitions: 1 series, 10 repetitions.

Progression: +5 repetitions in the third week of the training.

Quadriceps thigh muscle stretching
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of the Pope John Paul II State School of Higher Educa-
tion in Biala Podlaska (No. 3/2018).

The 6-week treatment program was implemented for
motor control training in the concept of KC. The train-
ing was performed in 6 weeks, and 3 times a week for
30 minutes. During the first training, functional tests of
both limbs were conducted and an individual exercise
plan was developed. The functional tests [5-7] were
performed before initiating treatment. The relevant data
reported disturbances of flexion, adduction, and exter-
nal rotation in the hip joint, the shortening of the thigh’s
quadriceps muscle, and the weakness of the group of ex-
ternal thigh rotators on the right side. Four exercises were
used in the therapy; the purpose of which was reeducat-
ing lower limb movement control, the concentric and ec-
centric work of the quadriceps muscles of the thigh and
the group of external thigh rotators, and stretching the
quadriceps muscle of the thigh (Table 1).

To evaluate the effects of the provided treatment, the
following tools were used: Visual Analogue Scale (VAS)
scale: the subjective assessment of the severity of the
pain; VISA-P scale: the subjective assessment of pain in
athletes suffering from patellar tendinopathy [3]; Modi-
fied Laitinen Pain Questionnaire: the assessment of the
pain level and the number of episodes in patients, the use
of painkillers, and the extent to which the motor activity
was limited [8] CMJ test on a dynamometric platform:
the ground reaction force was measured on a GAMMA
dynamometric platform (AC International East) using
VAST software. The lower limb load was assessed by
a vertical test with arm swing. The jump methodology
described by Bell et al. [9] was also used. In the analysis
of the lower limb load distribution, two test phases were
considered; the rebound phase and the landing phase.

Quadriceps muscle isometric test: the strength of the iso-
metric contraction of the quadriceps (Nm) was measured
using a Sumer II dynamometric chair (UPR-01B). The test
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Table 2. Values of the asymmetry index in tests performed before and after the treatment

Measurement Pre-Treatment After A 6-Week Treatment
(&) Right Leg (kg) Left Leg (kg) Al (%) Right leg (kg) Left leg (kg) Al
CMJ —rebound phase 83 94 -12,43 91 95 -4,3
CMJ - landing phase 108 133 -20,75 119 126 -5,71
Measuring force in isometric contraction  Right leg (Nm)  Left leg (Nm) Al Right leg (Nm)  Left leg (Nm) Al
Quadriceps femoris muscle 127 143 -11,85 155 148 2

methodology proposed by Daneshjoo et al. [10] was used in
this regard. The strength of the isometric contraction of the
quadriceps muscle was measured at the 90° flexion of the
knee joint. In the analysis of the lower limb load distribu-
tion, two test phases were considered; the rebound phase
and the landing phase.

The Asymmetry Index (Al) was used [9, 11] to assess the
asymmetry of quadriceps strength and limb loading lower
ones. Having completed the Kinetic Control therapy thera-
py, the obtained results were established as the standard in
all functional tests.

The degree of pain measured using the VAS scale de-
creased from 7 points at pre-training to 1 point after 6 weeks
of therapy. In the VISA-P measurement, pain decreased as a
result of an increase in points from 53 to 82. Pain complaints
measured using the Laitinen questionnaire decreased from
7 to 2 points. After the completion of the treatment, the Al
improved in all test phases. The related detailed data are
presented in Table 2. Following the treatment completion,
no tenderness on palpation was noted in the patellar tendon.

3. Discussion

In the conservative treatment of tendinopathy, patellar liga-
ments, including pharmacotherapy, physical therapy, and ki-
nesiotherapy are implemented. The most studied and recom-
mended training method involves eccentric exercises [3].

The training in the KC concept used in the above case
study also applied the eccentric phase of quadriceps muscle
contraction. Furthermore, the functional test included in the
method allows identifying movement control disorders that
cause the overloading of certain structures and the forma-
tion of tendinopathy and develop an individual exercise
plan. Improving the motor control of external rotation and
adduction in the hip joint; thus, reducing the external rota-
tion of the lower leg allows reducing forces influencing the
patella ligament under dynamic conditions [7].
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In the presented case study, motor control training in the
KC concept positively affected the reduction of pain mea-
sured by the Visual Analogue Scale (VAS) scale, The Vic-
torian Institute of Sport Assessment—Patella (VISA-P), and
the Laitinen questionnaire in a patient with patella ligament
tendinopathy. The pre-treatment results of the VISA-P scale
equaled 53 points, i.e. consistent with the data presented by
Zwerver and associates. The authors argued that the aver-
age result in patients with patellar ligament tendinopathy
was obtained as 58.2 points [12].

Football is a discipline in which players usually present
further load on the dominant lower limb. Consequently,
the limbs’ asymmetry is manifested in the structure of the
musculoskeletal system as well as the associated difference
in muscle strength and endurance [13]. Some authors also
indicated that an asymmetry above 10%-15% could be an
indicator of future injury [14].

We assessed the Al in the vertical jump test with arm
swing and the isometric strength of the quadriceps muscles
before initiating the therapy. Accordingly, we observed a dis-
turbance of load distribution and isometric strength of the
lower limbs with a higher load and strength of the healthy
lower limb. After the therapy, the Al was improved, which
could be due to decreased pain. These observations were in
line with those of Rosen et al. who signified the relationship
between pain and dynamic postural control in patients with
patellar tendinopathy [15].

According to the authors, a constraint of their study was
the lack of evaluating the athlete’s motor ability and ana-
lyzing the biomechanical parameters of gait. Following the
completion of treatment, the athlete continued her training
regime full time.

Lederman described a model that can be used to evalu-
ate motor control, based on the following characteristics:
speed, force, endurance, range (forming a parametric
group of capabilities), reciprocal activation, and simul-
taneous contraction forming a group of synergistic abili-

Zaworski K, et al. The Effectiveness of Kinetic Control in the Treatment of Patella Ligament Tendinopathy. IRJ. 2020; 18(4):497-502.
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ties, and the composite motor capabilities of much more
complex nature, including motor relaxation, balance, co-
ordination, and transition time separating various activi-
ties [16]. In their study, the authors used 4 exercises fo-
cused on controlling the movement of the hip joint and the
strength of the gluteal group muscles and the quadriceps.

4. Conclusion

No research on this problem, and consequently, no
comparative possibilities for research was a limitation
of the study. Demonstrating the effects of motor control
training in the concept of KC in treating the tendinopa-
thy of the patella ligament in football players encourages
further extensive research in this field on a larger sample
of female players.
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