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Objective: Kinesiotaping (KT) is a method being increasingly more often applied in rehabilitation
of movement system. The aim of the study was to assess the effect of kinesiotaping on the
rehabilitation result in patients with damaged meniscus. Material and Methods: The study
enrolled 23 patients (14 women and 9 men) aged between 20 to 41 years. The patients
were at random divided into two groups: Group 1 (the experimental group) which received
kinesiotaping application, and Group 2 (the control group), which had similar rehabilitation
protocol except for the KT application. Results: All participants demonstrated a significant
improvement in the range of knee flexion and extension of the injured limb as soon as
the end of the first week of the rehabilitation (p<0.001). This tendency persisted in the
following weeks until 28" day. Significant swelling reduction was found at patients from the
experimental group in all consecutive measurements. The greatest difference (p <0.001) was
noted at the beginning of the rehabilitation. After 28 days of rehabilitation, pain intensity
and frequency had significantly decreased at all patients (p<0.001). Patients from the
control group used analgesics significantly more often. Conclusions: The used KT application
contributed to a faster improvement of the range of joint motion and reduction of oedema.
A similar reduction in pain intensity was observed at all research participants. However,
pain considerably less often forced patients from the experimental group to use analgesics.
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INTRODUCTION

e.g. hit, hit and fall or kick. It is an immediate mechanism.
Instead, the indirect trauma can be a consequence of the
torsional motion or the combination of motions exceeding
physiological range of movement. It is sometimes a result
of the traffic accident or fall from the height.*®

Nowadays more and more people are practicing
recreational forms of movement such as: Alpine skiing,
snowboarding, jogging, volleyball, football or tennis. The
active lifestyle, especially advisable from the point of
view of prophylaxis of civilization diseases — particularly
of illnesses of circulatory system, can have influence on
more and more frequent traumatic damages of the knee
joint."* Injuries of this joint most often refer to sacral
ligaments and menisci.’

In the correct functioning of the knee joint, menisci play
the essential role. They do not work in the isolation, and
their contribution to the dynamic stabilization has not
been completely learnt, nonetheless it cannot be omitted.
Therefore, menisci resection is limited if possible. The joint
completely devoid of meniscus may work long and well,

Traumata of the knee joint occur usually at persons
doing sport recreationally and professionally. As a result
of direct contact with the opponent or with the ground

though, there can appear the premature wear syndrome,
consequential to the absence of sufficient protection of
articular cartilage. The objective of rehabilitation after
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arthroscopic treatments is elimination of pain complaints,
discomfort, recovery of the entire joint function, and also
prevention of repeated injuries.™!”

Treatment of traumata of the knee joint causes many
problems. This refers to the diagnosis, method of
treatment, rehabilitation as well as making a decision about
the possibility of returning to the physical activity.'"!"

The main cognitive objective of the research was the
evaluation of effectiveness of kinesiotaping as an adjunct
to rehabilitation of persons with injured anterior sacral
ligament.

MATERIAL AND METHODS

The study enrolled 23 patients, women (n=14) and men
(n=9) aged between 20 to 41 years (average 30.9 years of
age). The patients were randomly divided into two groups:
Group 1 — the experimental group (n=11) which received
kinesiotaping application, and Group 2 — the control
group (n=12), which had similar rehabilitation procedure
except for the KT application. The research was done on
ambulatory patients in the John Paul II Western Hospital in
Grodzisk Mazowiecki. All patients from the Group 1 have
been receiving similar application for four weeks. Tapes
were changed every seventh day, then the circumferential
and goniometrical measurement were taken.

All measurements were made four times every seventh
day. Each time three measurements were taken, rejecting
extreme outcomes. The range of motion in the joint was
measured by means of goniometer. The examination was
performed on both limbs for comparative reasons. During
the measurement of the range of flexion, the patient laid
front, with the foot of the examined limb off the couch.
The pelvis and thigh were stabilized by means of slings.
The axis of goniometer was placed near the heads of the
fibulae. The shoulder was motionless, placed along the
longitudinal axis of the thigh, directed on the greater
trochanter of the femur, while the moving shoulder was
positioned along the tibia, aimed at the lateral ankle. The
person being tested performed flexion, and the moving
shoulder of the goniometer shifted together with the
tibia. At the end of motion, the result was read. The
measurement of extension was as follows—the patient was
in the position of the front lying, the limb being examined
was off the couch, so that the knee joint was not supported,
therefore it made possible the examination of the probable
hyperextension. The stabilization of the pelvis and thigh:
the motionless shoulder lying along the longitudinal axis of
the thigh, directed on the greater trochanter of the femur,
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while the moving shoulder along the tibia, was aimed at
the lateral ankle. Circumference of limbs (in three places)
was also measured with a centimetre tape. Measurement
was performed on both limbs for the comparative reasons,
without the tape stretching, with accuracy up to 0.5 cm. The
first measurement was femoral 1 — patient in the horizontal
position on the back, finding the thickest place on the
thigh, and then measuring its distance from the base of
the knee-cap. At the examination of the second limb, when
testing second limb, first there has to be a transfer of noted
distance and then the performance of the measurement.
The femoral measurement 2: the patient lies backwards,
measuring 10 cm from the base of the knee-cap, then the
realization of the circumferential measurement of the
thigh. Then there is an examination on the second limb.
The knee-measurement is performed on the level of the
crack of the knee joint in both limbs.'*'*!?

Laitinen’s pain indicator questionnaire was used to qualify
comprehensively pain complaints of movement system. It
contains the set of four questions concerning the character
of pain (intensity and frequency) and the degree of
functional limitation and pharmacotherapy applied within
previous seven days. Every answer was scored from 0 to 4;
maximally it was possible to get 16 points. The research was
petformed twice, on the first and 28" day'*. Additionally,
in both groups there was introduced a poll containing
the information related to the lifestyle and evaluation of
effectiveness of physiotherapy (in the scale 1-10 points).

At persons from the experimental group apart from the
standard- rehabilitative conduct, chosen applications of
kinesiotaping have been used for four weeks. Tapes were
changed after seven days. The application was put on the
skin, in the form of the tape in the shape of ,,Y” with
the lengthened base. The beginning of the tape without
stretching was stuck on the level of the pelvic front bottom
spike to the musculotendinous connection, then there
were straps spread to surround the knee-cap and the ends
were applied on the level of the tuberosity of the tibial
bone, also without the stretching. The tape was extended
from 15 to 50%. It was applied from the proximal part to
distal one — a technique of an adjunct of the quadriceps
of the thigh. Tapes on the lateral and paracentrical side
of the lower limb, in the shape of the letter “I”, were to
stimulate mechanoreceptors and proprioceptors. The knee
joint was kept in the neutral position. The beginning of the
application without stretching, starts below the popliteal
fossa, round the calf, the centre part beginning from the
tuberosity of the tibia to condyles of the femur, was
stretched from 75 to 100%. The application was finished
without the stretching (Figure 1)."
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All patients used kinesiotherapy. The studied persons
performed isometric exercises, active in the relief, self-
aided, in closed and open kinematic chains, proprioceptive
and had training on the stationary cycle. The exercises were
executed under the supervision of a therapist. Classes took
place five times a week and every meeting lasted about
three hours.

Basic statistic tools were used — the arithmetic means with
standard deviations. Differences between the results of
each measurement were counted by means of Wilcoxon
signed-rank test. The U Mann-Whitney test was used for
the estimation of differences between the groups. The
minimum significance level was fixed on level p < 0.05.
Data was analyzed using Statistica version 10.0.

Figure 1: Application KT for quadriceps femoris with supporting
proprioception

RESULTS

All patients demonstrated significant improvement in the
range of the knee flexion of the injured limb as soon as
the end of the first week of rehabilitation (p<0.001). This
tendency persisted in the following weeks until the twenty-
eighth day. There were no essential differences shown at
patients at each measurements of the healthy limb (Table.1).

At patients of both groups were shown some characteristic
differences (p<<0.001) between the first and the second
measurement of the examination of knee extension in
the damaged limb. Patients from the experimental group
demonstrated imperceptibly smaller improvement (in
consecutive measurements), than the patients from the
control group, yet also the first day of the rehabilitation
they were characterized with the lower limitation of knee
extension (Table 1).

The study of the circumference of the thigh (femoral 1*)
in the injured limb showed characteristic differences for
patients of both groups (Group 1 — p<0.01; Group 2
— p<0.05) between the second and third measurement.
Additionally, patients from the experimental group
demonstrated considerable improvement (p<<0.05) between
the third and fourth measurement (Table 1).

The examination of circumference measurement of
the thigh — femoral 2" in the damaged limb showed

Damaged limb Healthy limb
Measurements Measurements
1 2 3 4 1 2 3 4
Knee flexion [°]
All 105 111.7%* 118.3** 124 1% 129.8 129.8 129.8 129.6
Group 1 104.5 112.1%* 121.8%* 127.7%* 132.7 132.7 132.7 132.3
Group 2 105.4 111.3%** 115* 120.8** 1271 127.1 127.1 1271
Knee extension [°]
All 6.73 3.04** 0.43*** 0.21 0.21 0.21 0 0
Group 1 6.36 2.27* 0.45** 0 0 0 0 0
Group 2 7.08 3.75%* 0.41*** 0.41 0.41 0.41 0 0
Femoral measurement 1 [cm]
All 58.57 58.65 58.93*** 59.22** 59.8 59.87 59.91 59.91
Group 1 59.77 59.91 60.18** 60.55* 61.05 61.09 61.14 61.09
Group 2 57.46 57.5 57.79* 58 58.67 58.75 58.79 58.83
Femoral measurement 2 [cm]
All 46.19 46.54** 46.85** 47 11* 47.43 47.5 47.57 47.63
Group 1 47.26 47.77* 48* 48.36** 48.5 48.59 48.59 48.64
Group 2 45.21 45.42** 45.79* 45.96* 46.46 46.5 46.63 46.71
Knee measurement [cm]
All 40.7 40.39*** 40.22** 39.8** 39.26 39.26 39.26 39.3
Group 1 41.27 40.91** 40.68** 40.14** 39.82 39.82 39.82 39.82
Group 2 40.17 39.92** 39.79 39.5¢ 38.75 38.75 38.75 38.83
Differences between current and previous measurements: *p<0.05, **p<0.01, ***p<0.001
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characteristic differences at persons of both groups in
all measurements. However, higher significance level was
noted in Group 1. The dynamics of enlarging the muscular
mass of the quadriceps femoris muscle of the thigh was
similar in both groups (Table 1).

At patients from the experimental group an essential
reduction of the swelling in all consecutive measurements
was found. The greatest difference (p<0.001) was noted
at the beginning of the rehabilitation, in the experimental
group. Patients from the control group demonstrated
significant difference between the first and the second
measurement (p<(0.01) and the third and the fourth one
(p<0.05) (Table 1).

Analysing results of the pain indicator according to
Laitinen, it was shown that persons from the experimental
group on the first day had been characterized with the
lower intensity of pain than the patients from the control
group. After twenty eight days, the intensity of pain
significantly diminished at patients from both groups.
Also the frequency of pain decreased. Patients from the
control group used analgesics significantly more often.
Differences (between the groups) deepened in the second
measurement. The first test results show that the pain was
greatly a reason of the limitation of activity for all studied
persons. After 28 days of rehabilitation, this problem
in greater degree referred to persons from Group 2. At
patients from both groups’ essential differences between
the first and the second measurement in all four variables
were demonstrated (Table 2).

Patients at who had an application of kinesiotaping
considerably higher evaluated the effectiveness of
physiotherapeutic treatment in all rated categories. The
highest opinion was of the effectiveness of restitution and
the range of motion in the injured joint (Figure 2).

DISCUSSION

Kinesiotaping is being an increasingly more often used
method supplementing rehabilitation of patients with
various movement system injuries. In the scientific
literature, as well as in the clinical practice, the increase
of interest with this method is being noted. According to
its originator — Kenzo Kase, positive effects are obtained
due to the mechanism of the KT tapes activity. Applied
directly on skin, the tape causes delicate stimulation of
layers of the epidermis, what improves the circulation of
the lymph and effects on the condition of fasciae. Kase
claimed that for the use of the KT method the following
can be observed: the activation of the analgesic system,
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Figure 2: Assessment of physiotherapeutic treatments

1. day 28. day Difference [p]

Group 1

Intensity of pain 1.755 0.727 p<0.01

Frequency of pain 1.636 0.636 p<0.01

Use of analgesics 1.364 0.091 p<0.001

Decreased activity 1.727 0.273 p<0.001
Group 2

Intensity of pain 2.250* 1.000 p<0.001

Frequency of pain 2.167 1.167* p<0.01

Use of analgesics 1.750 0.667* p<0.001

Decreased activity 1.833 0.833 p<0.01

Differences between groups: *p<o.05

reduction of swellings and subcutaneous haemorrhages,
regulation of the muscular tension or the correction of
the irregular position of the articular surfaces.'>'

Scientific literature offers results of various studies, which
prove the positive features of the kinesiotaping method in
the treatment and prophylaxis of body injuries.'”*

E.g. the profitable influence of the KT method at
patients with the Scheuermann’s disease was shown. The
physiotherapy of these persons was based on the use of
the combination of the kinesiotaping method and PNE?!
Also KT usefulness was demonstrated as an adjunct to
the rehabilitation of patients after the reconstruction
of the anterior sacral ligament. Findings showed the
diminution of the surgical swelling, and also of the need
of pharmacological resources —the analgesic effect was
obtained.” Kinesiotaping was successfully applied at
persons struggling with the chronic pain, whether patients
with neurological diseases or of rheumatologic ones.
Most often the analgesic and anti-oedematous properties
of elastic tapes were emphasized.”?” Similar conclusions
were reached by this own study. Faster swelling reduction
and rarer usage of analgesic medicines (the pain indicator
according to Laitinen) were found among patients using KT.
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Kinesiotaping is a method which can cause the diminution
or enlargement of tension, liquidation of pain and
lymphedemas, it can support joints, and also it can make the
correction of various structures possible. In the literature,
however, there is no information on the application of
this method as an element of rehabilitation adjunction at
patients with injured menisci.

Many authors emphasize that every dysarthrosis demands
individual improving, for the pain increase, damage degree,
time wherein the rehabilitation began, only the aim of
therapy is always the same: achievement of satisfying range
of motion and function as well as reduction of pain in as
short time as possible.*"*

After four-week long rehabilitation, at all persons (studied
for the present research), the range of motion of injured
limb reached close values to the value of an unimpaired
limb. Patients from the experimental group reached more
quickly the improvement of flexibility of the knee joint.

The results of this study show that the essential increase of
the mass and muscular power can be obtained with isometric
exercises, active resistance exercises together with the KT
method. However, the period of four weeks proved to be
inadequate for the entire restoration of the muscular mass
from before the trauma. It is recommended to continue
exercises and to extend the period of rehabilitation.

Obtained results may not fully reflect the real influence of
the applied method. Not very numerous groups were the
result of the intended selection of patients according to
their age, the kind of injury and the lack of other illnesses.
The measurements might not be accurate, though they were
taken by one researcher. In the later phase, not all patients
performed shown exercises exactly; it resulted from the fast
and visible improvement and the lack of need for honest
exercise. The study of the effectiveness of the usage of the
kinesiotaping method should be continued for the purpose
of more exact examining of the influence of elastic tapes
on progress of rehabilitation following the arthroscopic
intervention. It seems legitimate to research other kinds
of applications, giving better effects after knee injuries. It
is proper also to try to combine this therapeutic method
with other one, for the purpose of as fast return of the
patient to the physical and professional activities.

CONCLUSIONS

1. The restitution of the motion range in the knee joint
and mass of the quadriceps was similar in both groups,
though the kinesiotaping use accelerated the process
of rehabilitation in this range. The used application
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(strengthening the power and helping proprioception)
therefore, fulfilled its patt.

2. At patients who had tapes applied, faster reduction
of oedema in the knee joint was observed. This can
show the improvement of circulation in the injured
limb, which is one of the main advantages of the
kinesiotaping therapy.

3. Similar reduction in the pain intensity was observed in
all patients. However, after 28 days of rehabilitation,
pain significantly less often forced patients from the
experimental group to use analgesic medicines. This
means that they returned to everyday duties faster
and more efficiently. Kinesiotaping can be used in the
therapy of pain (also of other origins).

4. Findings can become a basis for the randomized
prospective research with the participation of more
numerous experimental groups.
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