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Abstract

Background: The aim of the study was the assessment of the early impact of the selected kinesiotaping technique
on the static stability of the knee joint in patients with ACL rupture on the basis of stabilographic parameters.

Methods: Sixty-two patients with a complete ACL rupture (32 patients in experimental group and 30 patients in
placebo group) took part in the randomized single-blind, placebo-controlled trial. The ligament technique of KT
was taken into consideration. Application of a KT tape only on the injured knee was to stabilize the knee joint.
Experimental group had application of KT on the injured knee and the placebo group had a KT placebo application
(with no tension on KT). Intervention and stabilographic test in both groups was the same.

Research tools included measurements of static stabilographic parameters on stabilometric platform CQStab2P®.
Outcome measures were assessed before intervention and after KT application. The analysis included evaluation of
outcome variables - total path length, (SP), statokinesiogram path length in the XY axes (SPML, SPAP), and mean
velocities in the XY axes (MV, MVML, MVAP).

Results: The results show a statistically significant shortening of the SP, SPAP and SPML variables only in
experimental group. In the placebo group the results were not significant. The analysis also showed a significant
improvement in all analyzed variables in the experimental group compared to the healthy side. In the placebo
group, the results did not improve significantly after KT application compared to the healthy side.

Conclusions: Application o

f KT in patients after ACL rupture shortened the total path length and improved the value of parameters in the
frontal and sagittal planes in experimental group, which may suggest the potentially greater improvement in these
parameters. By improving the values of the analyzed variables, the KT application is able to compensate for the loss
of static stability of the knee.

Trial Registration: This study was registered retrospectively in the Australian New Zealand Clinical Trials Registry
(ANZCTR). Registration number: ACTRN12616001407482.
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Background

To maintain proper postural control of the human
body, it is necessary to maintain a balance between
proprioception, joint mobility and neuromuscular
control [1, 2]. Stability in standing and walking is
controlled by musculoskeletal, somatosensory, and
vestibular systems [3].

The anterior cruciate ligament (ACL) rupture results
in disorders of its function, which in turn affect the
changes in the biomechanics of the body [4].

As a result of a failure of ACL function due to an in-
jury, there is loss of knee stability. In particular, antero-
medial stability is impaired, which leads to significant
deterioration of a patient’s ability to maintain a standing
position and control of their centre of gravity [4].

It should be noted that knee dysfunction due to ACL
rupture is not only related to the loss of mechanical sta-
bilisation. During the injury, there is also impairment of
the receptors located within the ligament which are ne-
cessary for proper functioning of joint proprioception. In
addition, it is assumed that sensory disorders may sig-
nificantly affect the occurrence of abnormalities in pos-
ture control [5].

Moreover, in patients with the ACL rupture there have
been reported disorders of functioning of the muscles of
the neck, head and trunk, leading to abnormal postural
control. The stabilographic examination of these patients
showed a significant anterior shift of the centre of pres-
sure of the foot (CoP) in the sagittal plane and the shift
towards the side in the frontal plane. It should therefore
be stated that the ACL injury leads to impairment of its
own function and, as a consequence, the biomechanics
within the entire body is disturbed [6].

Negahban et al. after analyzing 12 studies clearly indi-
cates that in patients with isolated ACL injury postural
control is impaired in both legs, especially injured leg.
The result of within-group difference in eyes open con-
dition confirms bilateral deficit of postural control [7].

Kinesiotaping (KT) is a therapeutic method, support-
ing the process of rehabilitation in many diseases and in-
juries of the musculoskeletal system. It consists in
sticking selected fragments of the body with special
structure tapes. It directly affects the skin (mainly Ruffi-
ni’s ends, receptors of pain, deep sensation), musculo-
skeletal and lymphatic system [8, 9].

Kinesiotaping method originates from Japan, where in
the early 70’s a Japanese chiropractic, the president of
the Kinesiotaping Society, Dr. Kenzo Kase, began work-
ing on a new therapeutic method. He was the first to
apply kinesiotaping in the treatment of joint disorders
and rheumatism. In Europe, kinesiotaping has been used
since 1996. Initially, kinesiotaping was mainly used in
sport as a prevention of injuries and as a therapy sup-
porting the treatment of injuries. Currently, it applies to
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practically every muscle and joint dysfunction. The pur-
pose of the method is to use natural self-healing pro-
cesses. KT uses special kinesio tapes, which are
characterized by flexibility and extensibility only to the
length, thanks to which it is possible to apply it to any
part of the body with different tension, used depending
on the type of application and the therapeutic result we
want to achieve. The therapeutic effect of the tape is as-
sociated only with the appropriate technique of applica-
tion. KT reduces muscle and joint pain, supports
muscles and joints, corrects joint settings and removes
lymphatic edema. The advantage of the method is pri-
marily the fact that this technique does not limit joint
movements and is not an obstacle to running the
current lifestyle [10-12].

KT is the recommended and used method to improve
coordination during standing and walking. KT is widely
used in orthopedic, traumatic and neurological patients
because it successfully improves static stability. Two the-
ories can be found in the literature that describe the in-
fluence of KT on stability. The first theory assumes that
KT significantly affects the structural stiffness of the
joints, and thus constitutes a postural control mechan-
ism. The second theory, on the other hand, describes the
effect of KT on skin extensibility, which causes irritation
of proprioreceptors and the transmission of sensory in-
formation to the central nervous system. The informa-
tion from the sensory receptors improves the control of
standing and posture [3].

The literature describes widely the use of KT in the
treatment of patients with many dysfunctions, as well as
is used in the prevention and support of sports injury
treatment [9, 10].

But in the literature there is no clear answer favouring
the efficiency of KT in several motor function disorders.
In many cases application of KT has brought expected
results, on the other hand, many applications have not
showed positive effects [13—15].

The use of stabilizing and muscle applications in im-
proving muscle balance and strength in ankle injuries in
athletes is described. Controversy arouses both the
stabilization of the joint in the context of the obtained
results of high-speed and proprioceptive action [16].

There are also many studies confirming the effective-
ness of various KT applications in reducing inflamma-
tion and pain by increasing the flow of lymph and blood
or increasing the range of motion [17-19].

In addition, the application of kinesiotaping in a pa-
tients who have been diagnosed with significant weak-
ness of the quadriceps has resulted in a significant
improvement in efficiency of the lateral and medial head
of the quadriceps. Increasing the activity of these mus-
cles may have a positive influence on improving the effi-
ciency of the knee [20].
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Considering the changes in postural control in patients
with ACL rupture and the properties of KT, it is there-
fore possible to use KT in improving standing stability?

Taking into account the above abnormalities in the
body biomechanics in patients with ACL rupture, the
possibility of application of the KT method in therapy
and up to date, to the best of our knowledge there is,
however no research on this subject, own research will
present possible use of kinesiotaping for correction of
changes in the motor system of patients with instability
of the knee.

The aim of the study was to assess the early impact of
the selected KT technique on the stability of the knee
joint during standing position in patients with ACL rup-
ture based on stabilographic parameters.

This study is based on the hypothesis that KT im-
proves static stability of the knee joint in patients with
ACL rupture during standing position.

Methods

Design

This pre-posttest repeated measure randomized single-
blind, placebo-controlled trial was reported according to
the recommendations of the CONSORT statement [21].

The first author (physiotherapist) enrolled 70 patients
with ACL rupture. Those who qualified for the research
were patients at the Department of Orthopaedics and
Rehabilitation of University Hospital in Krakow.

Before starting the intervention, patients were ran-
domly allocated to the experimental or placebo group by
an independent researcher using the sealed envelopes
method. Patients from placebo group were blinded after
assignment to intervention.

Eligibility criteria for the research:

1. ACL rupture confirmed by imaging examination:
MR, CT SCAN.

2. The presence of no other injuries or illnesses which
may affect the outcome of the tests (tests
performed by an orthopedist).

3. After becoming acquainted with the purposes and
the course of the research — a voluntary consent to
participate in the study (written consent).

4. The patients had not taken medications which may
affect motor coordination.

Exclusion criteria:

1. Injuries or illnesses which may affect the results (i.e.
MCL/LCL/PCL injury, meniscus injury,
degenerative changes in the joints of the leg).

2. Acute instability — surgery scheduled within one
month from the injury.
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3. Lack of patient’s consent to participate in the
research.

The examination was performed before ACL recon-
struction and none of the patients had yet undergone
preparation for the reconstruction in the form of pre-
operative rehabilitation, so it had no effect on the effect
of KT.

The study lasted from 2015 to 2018 and was carried
out at the University of Physical Education in Krakow in
Laboratory of the Diagnostics of the Motor System, La-
boratory of the Motion Analysis.

Intervention

During this research ligament technique of kinesiotaping
(which limiting the anterior translation of the tibia) was
taken into consideration. Application of a KT tape only
on the injured knee was to stabilize the knee joint. One
strip of an “I-type” KT was used. During the application,
the patient was lying supine. The knee was flexed to 45°
(measured by goniometer).

The base of the measured KT piece was applied with-
out tension at the height of the patella tendon. Then the
tape with a tension of 75 % was applied symmetrically
on the medial and lateral sides of the knee up to the
femur. In the ligament technique, the stretching of the
tape oscillates between 75 and 100 %, because the max-
imum or submaximal extension of the tape supports
passive joint stabilizers, which are unable to properly
perform their function due to injury, in addition only
such a force is able to maintain the dorsal glide [22, 23].
In own research, it was decided that all patients should
have the same stretch of the tape, which amounted to 75
%, because a 100 % tension could cause damage to the
skin during movement, as well as KT could peel off.

During the application, the patient was asked to ex-
tend the knee while the therapist applied the tape in the
cranial-dorsal direction. The last 5 cm of tape were ap-
plied without tension on both the lateral and medial
sides. (Fig. 1.)

The placebo group had a KT placebo application (with
no tension on KT). Intervention and stabilographic test
in the placebo group was the same as in the experimen-
tal group.

Analyses of results of injured leg for both groups were
conducted twice:

1. at baseline — before application of KT,
2. after the application of KT.

After the application of kinesiotaping each patient had
1 hour to adjust to the application. This allowed early
assessment of impact of the KT.
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Application of kinesio tape [own source]

Fig. 1 Application of kinesio tape [own source]

There were 13 patients with the dominant injured
limb and 19 with the undominant injured limb in the
Experimental group and 18 patients with the dominant
injured limb and 12 patients with the undominant
injiured limb in Placebo group.

Outcome measures

The study used measurements of static stabilographic in-
dicators with a stabilographic platform (primary out-
comes) [24-26].

To assess stabilographic indicators a stabilographic
platform CQStab2P° (Czernica, Poland) was used.
CQStab software was used to archive and process results
[27, 28].

The analysis of the course of the statokinesiogram line
shows that for the accuracy of its reproduction (accuracy
1 mm with a fluctuation radius of 10 cm) the accuracy is
1%. The 12 bit processing used (effective 10 bit) means
the processing accuracy is 0.1 %.

Registration of the data was possible due to tenso-
metric sensors placed on the surface of the platform.
These sensors reacted to changes in pressure load of the
patient’s feet on the ground, by registering the displace-
ment of the centre of pressure of the foot on the ground
(CoP). The results of the study were archived by chart-
ing changes in the position of CoP.

In the analysis of the results the following indices were
used:

SP — total path length, on both axes of rectangular co-
ordinate YOX [mm],

SPAP — statokinesiogram path length on the Y axis [mm)],

SPML - statokinesiogram path length on the X axis [mm].

MV- mean velocity of the COP in XY (2D) axes [mm/s].

MVAP- mean velocity of the CoP in the Y axis [mm/s].
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MVML- mean velocity of the CoP in the X axis [mm/s].

Each of the patients had the opportunity to test the
position on the platform just before the actual measure-
ments. This “pre-test” lasted about 15 minutes and was
not included in the actual test.

The first test was done after the patient had rested in
a sitting position for 5 minutes. The patient was stand-
ing freely, barefoot, with upper limbs placed along the
body and straight legs. During the measurement, sub-
jects had to focus attention on a graphic point placed at
eye level, within 2 m from the platform. The patient was
then asked to stand on injured leg and flex the other
knee to such extent that touching the ground was im-
possible, without changing the settings of the hip. Pa-
tient could not connect lower limbs, support the
elevated leg on the currently examined leg. The study
was carried in silence, with natural daylight. Each meas-
urement was made at the same time of the day.

During the first examination four 30-second measure-
ments were made (2 for each limb):

e Standing on the non-injured leg with eyes open (the
opposite leg flexed in the knee).

e Standing on the injured leg with eyes open (the
opposite leg flexed in the knee). (Fig. 2)

The results represent the averaged results from all
measurements.

Then a physiotherapist applied KT. After the application
of the tape and 1-hour break (with a 5-minute rest in a sit-
ting position before the test) the second test was done. The
test covered the same measurement as during test 1. Dur-
ation of intervention was about 1 hour and 30 minutes.

The study also included the eye-closed test, but over 50 %
of patients did not complete the measurement, so only the
results of the open-eye test were used in the analysis.

The results were compared with the control group.

The intervention was supervised by a physiotherapist
(first author) who assessed whether the research was
consistent with the methodology of the stabilographic
examination and whether the KT application met the
methodological assumptions.

Statistical analysis

The STATISTICA 12.0.PL software was used for statis-
tical analysis. The first stage of the analysis was to check
the normality of the distribution of variables using the
Shapiro-Wilk test. The next step was to determine the
significance of changes between the variables. Two-way
ANOVA analysis (ANOVA group x time) was used.
Multiple comparisons were based on the Bonferroni cor-
rection. Cohen’s d allowed for the assessment of the ef-
fect size, which was analyzed in accordance with
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Fig. 2 Stabilographic test [own source]

Measurement of the stabilographic parameters. [own source]

previous studies [29-31]. The study assumed p < 0.05.
The paired t-test power analysis showed that at least 30
subjects were needed to obtain a power of 0.8 at a two-
sided level of 0.05 at an effect size of d = 0.6.

Results

70 patients were enrolled to the research project. After
randomization 33 patients were qualified to the experi-
mental group and 32 to placebo group. The final experi-
mental group consisted of 32 patients (20 men and 12
women) aged 20—57 years (29.8 £ 9.5) and placebo group
comprised a group of 30 patients (23 men and 7 women)
aged 20-55 years (28.16+6.17). (Table 1.) 5 patients
were excluded in the research process (not meeting in-
clusion criteria (n=3), declined to participate (n=2).
Figure 3. shows the qualification process for clinical

All patients had been diagnosed (by an orthopaedist)
with a complete ACL rupture within the knee joint (the
average time between the injury and examination was 4
months +/- 2.4).

Analysis of the SP indicator results before and after
the application of KT in the experimental group indi-
cates a significant improvement (p < 0.001) over the pla-
cebo group (p < 0.060).

Statistical analysis in experimental group showed a sig-
nificant shortening (p < 0.001) of SPAP path while stand-
ing one-legged on the injured limb before and after
application of KT.

After the application of KT, the results between the
groups were statistically significantly different (p = 0.039).
Improvement occurred in the experimental group.

Differences in measurements of the SPML variable be-
fore and after application of KT showed a statistically

trials. significant decrease in the SPML variable in
Table 1 Anthropometric data of the research group
Variable Experimental Placebo p

x = SD [yrs] Min-Max x = SD [yrs] Min-Max
Age 298+95 20-57 2816+6.17 20-55 0.254
Height [cm] 1751 £83 158.5-193 1776+ 86 160.5-189 0.329
BMI 253+32 19.2-31.9 246+44 22.8-284 0.254
time between the injury and examination [mths] 44/-24

Experimental experimental group; Placebo placebo group
p <005
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Assessed for eligibility (n=40)

Enrollment

Excluded (n=8)

+ Not meeting inclusion criteria (n=3)
+Declined to participate (n=2)
+ Other reasons (n=0)

A 4

Randomized (n=35)

Allocation

A 4

reasons) (n=0)

Allocated to intervention (n=35)
+ Received allocated intervention (n=35)
+ Did not receive allocated intervention (give

Follow-Up

A 4

Lost to follow-up (give reasons) (n=35)
Discontinued intervention (give reasons) (n=0)

Analysis

Analysed (n=32)

+ Excluded from analysis (give reasons) (n=3)
(incomplete stabilographic examination)

Fig. 3 CONSORT Flow Diagram

experimental group. After KT application, the difference
in the SPML values between the groups was statistically
significant (p = 0.046) (Table 2.)

The analysis of the CoP velocity in the XY axes (MV)
indicates a significant improvement in the results in the
experimental group (p=0.039). The comparison be-
tween the groups also indicates a significantly better re-
sult of the experimental group (p=0.042) after the
application of KT. The results of the CoP velocity in the
Y axis (MVAP) and X (MVML) also indicate significant
improvements after KT application in the experimental
group and between the groups.

The results of the variables between the injured side
and the healthy side in both groups were also compared.

In the experimental group, before the KT application,
the results of all indicators differed significantly between
the sides. After the KT application, the values of the in-
jured side approached the results of the healthy side,
and the differences were not statistically significant.
(Table 3.)

There were statistically significant differences be-
tween sides in both the Baseline and second measure-
ment in all of the analysed variables in Placebo
group. (Table 4.)

Discussion

Analysing the available literature, there is no information
regarding the effectiveness of KT in the treatment of pa-
tients after a complete ACL ruptures. So far, no studies
have been performed with the use of KT in improving
the static stability of knee after one of the most frequent
ligament injuries in the knee joint. Therefore, in this
study the attempt was made to evaluate the effectiveness
of selected ligamentous application of KT in cases of a
complete ACL rupture. The aim of the study was to as-
sess of the early impact of the selected KT technique on
the static stability of the knee.

The presented research focuses on the evaluation of
knee stability during standing position, evaluated by sta-
bilographic platform.

Application of KT affected changes in the SPAP and
SPML variables only in experimental group. The results
show a statistically significant shortening of the statoki-
nesiogram path length on the Y and X axes after appli-
cation of KT in experimental group. It means that in
terms of SPAP and SPML indicators, the KT application
significantly improves static stability of the knee. The
fact that the SPAP and SPML variables decreased after
the KT application may indicate that the KT application
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Table 2 Comparsion of outcome variables characterizing the measurement of the SP, SPAP variable at baseline and after application

of KT
Baseline Post X difference p° ES?
X+SD X+SD (95% €
SP [mm] Experimental 1107.3£288.8 927.8+2959 -1795 (1.81 to 2.01) <0.001 061
Placebo 1073.94266.5 1033.14289.2 -40.8 (145 to0 2.56) 0.060 0.14
p° 0638 0.043
ES® 0.11 036
SPAP [mm] Experimental 81832384 622442548 -195.9 (2,05 to 2.91) <0.001 079
Placebo 70242193 698.1+217.5 -43 (101 to 3.01) 0.067 002
p° 0464 0.039
ES® 050 032
SPML [mm] Experimental 763942386 681242340 82.7(2.21 t0 334) 0.031 035
Placebo 752142086 728641948 63.5 (1.26 t0 2.69) 0221 0.11
p° 0882 0.046
ES® 0.05 022
Mmv Experimental 36.7+8.7 322493 -4.5(1.98 t0 2.78) 0.039 049
[mm/s] Placebo 373499 356295 1.7 (145 to 2.21) 0.089 0.17
p° 0079 0.042
ES® 0.06 036
MVAP Experimental 232458 192476 -4 (167 t0 2.56) 0.043 059
[mm/s] Placebo 23874 222479 -16 (1.75 to 3.01) 0079 020
p° 0.096 0.039
ES® 0.09 038
MVML Experimental 244468 203465 -4.1 (121 10 2.45) 0.031 061
[mm/s] Placebo 251464 2314622 -2 (092 t0 342) 0.112 031
p° 0.065 0.024
ES® 0.10 044

Baseline the measurement before application of KT; Post the measurement after application of KT; SPthe total path length; SPAP the path length on the Y axis;
SPML the path length on the X axis; MV mean velocity of the COP in XY axes; MVAP mean velocity of the CoP in the Y axis; MVML mean velocity of the CoP in the
X axis; p°p-value; between baseline and post-KT within each group; p®p-value between study groups; ES® effect size (Cohen d) within each group; ES® effect size
(Cohen d) between study groups; p < 0,05; CI confidence interval

causes a stimulation of mechanoreceptors, which en-
hances proprioception, joint position sense, and percep-
tion to avoid excessive movement.

The results of the SP variable were also analyzed.
The results show a significant improvement in static
stability in the experimental group after KT applica-
tion. In the placebo group the result was not signifi-
cant. It should therefore be concluded that the
application KT reduces the value of sway at the CoP
in terms of SP indicator.

The analysis of the results between the injured side
and the healthy side in experimental group shows statis-
tically significant differences. After KT application, the
results improved significantly and came closer to the re-
sults of the healthy side. In the placebo group, both be-
fore and after the KT application, the indicators values
differed significantly, which means that KT did not
shorten the SP, SPAP and SPML pathways.

Based on the average COP velocity the nature of the
balance dynamics can be defined. Low values of average
velocity indicate a low dynamics of body balance control,
so it can be assumed that the examined person is stand-
ing still. High values are evidence of the restless and
sudden body movements [32].

Measurement of the CoP velocity in individual axes indi-
cates a significant improvement of these parameters in the
experimental group after the KT application. The reduction
of velocity of the CoP deflection after KT application means
that kinesiotaping decreased the CoP deflections, and thus
the standing position was more stable.

The results suggest that the application of KT in par-
ticipants with ACL rupture restores the SP, SPAP,
SPML, MV, MVAP, MVAP indicators compared with
the healthy side.

This may be due to the fact that thanks to the strong
KT tension (75 %), the tape is able to provide stability to



Ogrodzka-Ciechanowicz et al. BMC Sports Science, Medicine and Rehabilitation

(2021) 13:24 Page 8 of 12

Table 3 Comparsion of outcome variables characterizing the measurement of the SP, SPAP variable at baseline and after application

of KT between injured and healthy side in Experimental group

Baseline Post X difference p° ES?
X+SD X+SD (95% €y
SP Experimental 1107.3£288.8 927842959 -179.5 (1.81 to 2.01) <0.001 0.61
[mm] injured
Experimental 9453431947 935.8+3479 -9.5 (1.34 to 1.56) 0.308 0.02
healthy
p® 0.043 0.132
ES® 053 002
SPAP Experimental 818.3+£2384 6224+£254.8 -195.9 (2.05 to 2.91) <0.001 0.79
[mm] injured
Experimental 644.8+394.9 628.9+337.1 -159 (1.76 to 1.97) 0478 0.04
healthy
p° 0.032 0.254
ES® 053 002
SPML Experimental 763.9+2386 681.24£234.0 -82.7 (2.21 to 3.34) 0.031 0.35
[mm] injured
Experimental 6904+276.3 683.8+230.2 -6,6 (153 to 1.79) 0222 0.02
healthy
p° 0.045 0632
ES® 028 001
Mv Experimental 36.7+8.7 322493 -45 (1.11 to 143) 0.039 049
[mm/s] injured
Experimental 328462 31.7459 1.1 (1.54 to 2.01) 0.121 0.18
healthy
p° 0.041 0179
ES® 051 0.06
MVAP Experimental 232458 19.2+76 -4 (1.23t0 3.12) 0.043 0.59
[mm/s] injured
Experimental 18.8+4.1 19.5+4.8 0.7 (0.23 to 1.95) 0.097 0.15
healthy
p° 0.036 0213
ES® 087 0.04
MVML Experimental 244+6.8 203+6.5 -4.1 (0.34 to 247) 0.031 0.61
[mm/s] injured
Experimental 19.6+59 19.1£4.8 -0.5(0.12 to 2.11) 0173 0.09
healthy
p° 0.046 0.095
ES® 075 021

Experimental injured - injured side; Experimental healthy - healthy side

the joint, thus resulting in better control of the standing
position, which reduces the CoP swaying.

In the research published to date, authors indicate
the effectiveness of KT in the recovery of knee
muscle strength in the course of the patellofemoral
conflict or they state the usefulness of this method
in the prevention of muscular injuries [12, 20, 33,
34]. According to Kalron et al. there are data con-
cerning the effectiveness of this method in the acute
phase of musculoskeletal injuries [18]. There are,

however, no clear scientific reports on outcomes of
KT, as well as studies assessing effectiveness of the
therapy in most of the damage to the locomotor sys-
tem among both patients and athletes. Similar con-
clusions were drawn by Mostafavifar et al. and
Williams et al. [35, 36].

Kinesiotaping is also very often used in the prevention
or treatment of sports injuries. However, also in this
field of medicine, the results of research on its effective-
ness are ambiguous.
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Table 4 Comparsion of outcome variables characterizing the measurement of the SP, SPAP variable at baseline and after application

of KT between injured and healthy side in Placebo group

Baseline Post X difference p° ES?
X+SD X+SD (95 % Cl)
SP Placebo 10739+ 2665 1033.1 %2892 -40.8 (145 to 2.56) 0.060 0.14
[mm] injured
Placebo 967.3+219.77 934.8 + 285.1 325 (1.24 10 1.64) 0.104 0.12
healthy
p° 0.049 0.045
ESP 043 034
SPAP Placebo 7024+2193 698.1 2175 43 (1.01 to 301) 0.067 001
[mm] injured
Placebo 6258+ 234.1 6169+ 2376 -89 (13210 1.84) 0.269 003
healthy
p° 0.027 0.018
ESP 033 035
SPML Placebo 752.1 2086 7286+ 1948 635 (1.26 t0 2.69) 0221 0.11
[mm] injured
Placebo 6904 + 2763 683.9+230.2 -6,5 (123 t0 1.54) 0.138 0.02
healthy
p° 0.038 0.011
ESP 025 023
MV Placebo 373+99 356495 -1.7 (111 10 2.34) 0.089 0.17
[mm/s] injured
Placebo 324+56 318+47 06 (0.97 to 245) 0076 0.11
healthy
p° 0.043 0.047
ESP 060 050
MVAP Placebo 238+74 222+79 16 (122 10 2.62) 0.079 0.20
[mm/s] injured
Placebo 195+59 189+38 06 (0.21 to 1.31) 0.139 0.12
healthy
p° 0.039 0.042
ESP 0.64 053
MVML Placebo 251 +64 231462 -2 (129 t0 2.97) 0.112 031
[mm/s] injured
Placebo 199+39 195+46 -04 (0.34 to 249) 0.177 0.10
healthy
p° 0.047 0.034
ESP 098 069

Placebo injured - injured side; Placebo healthy - healthy side

Williams et al. analyzed 97 articles describing the
effectiveness of KT in the treatment and prevention
of sports injuries [36]. The results of their analysis in-
dicate that the effectiveness of KT in the treatment of
pain, improvement in muscle strength, range of mo-
tion and the impact on proprioception are ambiguous
and controversial with small beneficial results. They
recommend further experimental studies on the ef-
fectiveness of KT in sport..

Unfortunately, there are no studies on the effectiveness
of KT in regaining or maintaining static stability of the
knee. There are reports suggesting that the use of KT
has a positive effect on proprioception in patients with
an ACL rupture during gait. Therefore, the application
may improve gait pattern as well as the improve subject-
ive function of the affected knee joint [37]. Bischoff et al.
made such conclusions only on the basis of gait analysis
[37]. In turn, Liu et al. investigated whether KT
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application improves proprioception, balance, and func-
tional performance in patients with ACL rupture [38].
The KT muscle application on the quadriceps was used.
Proprioception, balance, and functional performance
were assessed after KT application using the Lysholm
scale, anteroposterior shift of the tibia, active angle
reproduction test, modified star excursion balance test,
and single-hop distance. They concluded that KT has
benefits in people with ACL rupture but cannot fully
compensate for functional deficits. KT could be used to
assist knee strengthening during rehabilitation.

There are also studies available in the literature con-
cerning the assessment of the stability of the knee joint
after ACL reconstruction. According Aghdam et al. the
standing stability after ACL reconstruction decreased
significantly, which may be due to the effects of the sur-
gery on sensory mechanism of ACL and inability of pa-
tients to return to their previous deep sense perception
and knee proprioception [39]. On the other hand,
Ogrodzka-Ciechanowicz et al. claim that after the ACL
reconstruction and individual rehabilitation the static
stability of the knee improves [40].

Therefore, the results of own research make an import-
ant contribution to the analysis of the effectiveness of the
KT ligamentous technique after ACL rupture. It can be
concluded that application of KT reduces the value of
sway at the CoP in patients with ACL rupture. This in
turn results in better static stability of the joint and body
posture. The obtained results indicate the effectiveness of
KT in improving the static stability of the knee after ACL
rupture. The application, which was evaluated, directly af-
fects the standing stability of the knee. It maintains a
proper dorsal glide, thus blocking the giving-way syn-
drome, which is the cause of significant movement limita-
tions of patients after the ACL rupture.

The beneficial effect of the KT is explained by its impact
on the axial positioning of joints, which improves their
stability.

While selecting the appropriate therapy for the patient
after ACL rupture one should keep in mind that KT can
be part of it, but should not be used as a single method
in order to achieve best results.

The stability of the knee joint results from several
factors influencing one other, such as anatomy of a
joint, body weight and loads acting on the joint. On
the one hand, bone structure does not provide joint
stability. However, ligaments, articular capsule and
other soft tissues surrounding the joint are important
in maintaining proper joint control. During physical
activity pressure forces acting on a joint (resulting
from body weight and activity of muscles) protect it
additionally [41].

In the case of ACL injury, the stabilizing function can
be taken over by other articular structures, but this
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requires appropriate training. By adding the KT method
into therapy, which according to its assumptions is to
perform a stabilizing function, you can expect an im-
provement in static control of body posture.

The conducted own research indicates the need for
the continuation of the undertaken issue. A growing
number of patients after ACL rupture and their increas-
ing expectations regarding the effectiveness of treatment
incline to broadly analyse of the problem. The diagnosis
should include all indicators that may contribute to an
increase in a patient’s satisfaction, but also to minimise
injury complications. In assessing the effectiveness of
therapy, it is therefore purposeful to use stabilometric
platforms which should become the standard in the
diagnosis of patients after ACL rupture.

The limitation of the conducted research was the
small number of comparable studies. This was the
first study using the CQStab2P stabilographic plat-
form to assess the effectiveness of KT among people
with ACL rupture. This impeded the discussions on
the data, but at the same time reflected the unique
design of the study. Further research is needed on the
effectiveness of KT in the treatment of patients with
ACL rupture based on postural control assessment to
determine clinical outcomes and allow discussion of
its clinical relevance.

Summarising the above results, it should be concluded
that after applying KT there is reduced sway of the CoP,
which means the patient has more control over standing.
The results obtained are conducive to the effectiveness
of application of the selected KT technique in patients
after ACL rupture. It seems, however, that the issues re-
lated to KT and its performance or lack of influence on
the improvement of human body movement requires
further research, taking into account other aspects of the
problem studied. The more that there are few reports in
the literature evaluating the effectiveness of KT in the
context of improving static stability.

Conclusions

1. Application of KT in patients after ACL rupture
shortened the total path length and improved the
value of parameters in the frontal and sagittal
planes in experimental group, which may suggest
the potentially greater improvement in these
parameters.

2. KT application decreased CoP displacement velocity
values in particular axes, which means increased
improvement in the control of standing position.

3. By improving the values of the analyzed variables,
the KT application is able to compensate for the
loss of static stability of the knee.
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Practical Implications

1. Application of KT in the treatment of patients with
a complete ACL rupture has beneficial early effect
on achieving static stability, assuming that this is a
method supporting the treatment of patients with
ACL rupture.

2. KT method could be a therapy offered for patients
preparing for surgery of ACL reconstruction.

3. KT method should be prescribed for patients with
musculoskeletal injuries, as suggested by the
creators of KT.
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