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Abstract

Introduction: Traumatic damage to the knee joint by twisting is a common health problem in people of all ages.

Aim of the research: To compare the results of 3-week complex physiotherapy (kinesiotherapy and physiotherapy) with
partial physiotherapy (physical therapy) in the process of rehabilitation of the knee joint after twisting.

Material and methods: A factor differentiating groups was medical gymnastics — kinesiotherapy. Fifty patients of the Reha-
bilitation Unit of the District Hospital in Staszéw divided into two numerically equal groups of subjects (25 people each) were
assessed twice (before and after improving physiotherapy) for muscle strength and range of movement of the knee joint.
Each participant of the rehabilitation had the healthy lower limb compared to the injured one treated with physiotherapy
activities in terms of the above-mentioned indicators. The age of patients with damage to the knee joint was between 20 and
64 years old. The median age was 42 years. The patients were from urban and rural areas of the Staszéw town region. They
represented various professions.

Results: The applied physiotherapy improved muscle strength (measured in Lovett scale points) and increased the range of
movements (defined in degrees with a goniometer) of the injured knee. While assessing the effects of the therapy, there was
no significant difference between the groups of studied subjects who underwent complex and partial rehabilitation.
Conclusions: The obtained results of rehabilitation showed that the model of physiotherapy enhanced with physical exer-
cise allows for faster muscle growth and increases the amplitude of the range of motion in the injured joint.

Streszczenie

Wstep: Urazowe uszkodzenie stawu kolanowego w wyniku skrecenia to powszechnie spotykany problem natury zdrowot-
nej u os6b w réznym wieku.

Cel pracy: Poréwnanie wynikéw 3-tygodniowej kompleksowej fizjoterapii (kinezyterapia i fizykoterapia) z czeSciowa
fizjoterapia (fizykoterapia) w procesie usprawniania stawu kolanowego po przebytym skreceniu.

Materiat i metody: Czynnikiem réznicujacym grupy byla gimnastyka lecznicza — kinezyterapia. U 50 pacjentéw z Od-
dziatu Rehabilitacji Dziennej Szpitala Powiatowego w Staszowie podzielonych na dwie réwne liczebnie grupy badanych (po
25 0s6b) dwukrotnie oceniano (przed usprawnianiem fizjoterapeutycznym i po) site mie$niowq i zakresy ruchéw w stawie
kolanowym. Wedtug wyzej wymienionych wyznacznikéw u kazdego uczestnika rehabilitacji poréwnano takze koniczyne
dolna zdrowa z koniczyna chora, poddana dziataniom fizjoterapeutycznym. Wiek chorych z uszkodzeniem stawu kolano-
wego zawieral sie miedzy 20. a 64. rokiem zycia. Mediana wieku wynosila 42 lata. Pacjenci pochodzili z obszaréw miejskich
i wiejskich powiatu staszowskiego. Reprezentowali r6zne zawody.

Wyniki: Zastosowana fizjoterapia wptyneta na poprawe sity mie$niowej (mierzonej za pomoca stopni skali Lovetta)
i zwiekszenie zakreséw ruchéw (okreslanych w stopniach przy uzyciu goniometru) kontuzjowanego stawu kolanowego.
Oceniajac efekty terapii, nie wykazano istotnej réznicy miedzy grupami badanych poddanych kompleksowemu i czescio-
wemu usprawnianiu.

Whioski: Uzyskane wyniki usprawniania wykazaly, ze model fizjoterapii wzbogacony o ¢wiczenia fizyczne pozwala na
szybszy przyrost masy mie$niowej i wptywa na zwiekszenie amplitudy zakresu ruchu w stawie kontuzjowanym.
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of knee joint sprain

Introduction

Motor function of a knee is inseparably linked
to its constant exploitation and exposure to multiple
trauma. Traumatic damage to the knee joint often
occurs as a result of the mechanism of sprains, dis-
locations or fractures. Likelihood of impairment of
natural joint function increases in people actively
participating in sport, especially professionally (e.g.,
skiing, hockey, skating, volleyball, basketball, foot-
ball) and intensively training (e.g., dance) [1, 2]. This
does not mean, however, that the problem of damage
to ligamentous-capsular and muscular-skeletal struc-
tures does not affect people conducting a peaceful
lifestyle and preferring passive rest. The mechanism
damaging a knee may also occur due to an incorrect
setting of a foot on uneven ground, a fall or a locomo-
tor accident.

In the construction of the knee joint (articulatio
genus) there are many anatomical structures, each
of which is characterized by a specific structure and
functions. More important elements stabilizing the
knee joint are ligaments: anterior cruciate ligament,
posterior cruciate ligament, collateral lateral ligament
called fibular, collateral medial ligament called tibial,
and patellar ligament. “Stabilizers” play a huge role in
the maintenance of joint efficiency, because they pro-
tect it from non-physiological movements. The cor-
rect range of knee motion is 120-150° for flexion (the
lower value refers to active knee flexion, and higher
to passive) and 5-10° tolerance for hyperextension [3].
According to Dziak, a “twist (distorsio) is a slight de-
gree of strain of ligaments and joint capsules without
interrupting their continuity. It is produced as a result
of excessive amplitude of physiological or pathologi-
cal motion” [4]. In the Anglo-Saxon medical literature
there are two similar terms associated with traumatic
injuries of the knee: strain (tearing) and sprain (twist-
ing). The first term refers to an injury of the mus-
cle-tendon unit, i.e. the belly of the muscle, its sinews
and tendons; the second defines injury of a passively
stabilizing mechanism, which includes ligaments and
the joint capsule [5, 6]. According to Kus$, injury of the
muscle-tendon unit (strain) can be divided into three
types of damage depending on the severity: light first
degree injury (delicate muscle strain), moderate sec-
ond degree injury (muscle strain), and severe third de-
gree injury (total disruption of the muscle). Ku$ clas-
sified sprains of the knee according to severity of the
damage. The resulting three-degree scale of sprains
comprises: light, small sprain of the knee; moderate
sprain; and serious, severe sprain of the knee. In the
latter two cases, surgical treatment is recommended,
preceded by imaging examination and diagnostic ar-
throscopy of the knee joint in order to eliminate the
instability [7-9]. Light sprain requires medical treat-
ment if the knee joint meets certain conditions for
stability (no over-mobility in extension, medial-later-
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al laxity at flexion to 30° less than 10° a small effu-
sion, joint stiffness subsiding before the day of inju-
ry). A popular model of early improvement is to use
the RICE principle. The abbreviation comes from the
first letters of the English words for therapeutic activ-
ities: R — rest; I — ice — cryotherapy, ice packs, cold gel
packs; C — compression — pressure, tourniquet, stabiliz-
ing; E — elevation, alleviation. Later, after light sprain,
mild, as well as severe, selected physical treatments
are recommended using ultrasound, laser, liquid ni-
trogen monoxide/carbon dioxide or IR/UV, magnetic
fields, galvanic currents, and interference with two-
and four-pole currents [10, 11]. A beneficial impact is
observed with vibration or classic massage of quadri-
ceps and the gastrocnemius muscle and lower limbs
whirlpool. Kinesiotherapy is aimed at increasing the
range of motion in the joint to the generally accepted
physiological limit, strengthening the rectus femoris
and gastrocnemius, and improving motor skills by pi-
oneering impaired proprioception.

Aim of the research

The aim of this study was to determine the use-
fulness of kinesiotherapy in rehabilitation of the
sprained knee joint by comparing the impact of com-
plex knee physiotherapy (physical therapy associat-
ed with kinesiotherapy) with partial physiotherapy
(only physiotherapy) in the process of shaping quad-
riceps muscle and triceps muscle of the calf and im-
provement of mobility of the knee joint.

Material and methods

The study involved 50 people with a history of
knee sprains of 327 patients of the Rehabilitation De-
partment of SPZZOZ in Staszéw at 11 Listopad Street
78, who in a period from 1 December 2010 to 4 March
2011 attended rehabilitation. Patients were divided
into 2 groups of 25 persons. They all agreed to partic-
ipate in the study. Each patient was tested twice: be-
fore the start of rehabilitation and after (after 3 weeks).
The first group consisted of persons using complex re-
habilitation (15 women and 10 men), and the second
consisted of persons willfully giving up the kinesio-
therapeutic exercises (12 women and 13 men). The two
treatment groups did not differ significantly by gender.
The mean age of patients with damage to the knee was
42 years. The patients were from urban and rural areas
of the Staszéw region and were largely professionally
active. The largest population of rehabilitation partic-
ipants comprised women between 20 and 34 years of
age (11 women), and the smallest comprised men in
the same age group (5 men). Women more willingly
than men chose therapeutic exercises in the rehabil-
itation process (Table 1). Physiotherapy was based on
the use of: a scanning laser (15 x 10 min), interference
currents (15 x 20 min), low frequency magnetic field
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Table 1. Information on age, sex and degree of involvement of the study subjects

Gender Age range [years] Rehabilitation
20-34 35-49 50-64 F+K F
n % n % n % n % n %
Women 11 69 8 47 8 47 15 60 12 48
Men 5 31 9 53 9 53 10 40 13 52
Total 16 17 17 25 25

F + K — physiotherapy and kinesiotherapy, a complex rehabilitation model, F — physiotherapy, partial rehabilitation model, n — number,

% — percentage of the population

Table 2. Occurrence of knee sprains compared to other dis-

ease entities

Diagnosis

Number of people undergoing

rehabilitation

Knee joint sprain
Other disease entity
Total

n %
50 15
277 85

327

Table 3. Number of injuries to the right and left knee joint

in women and men

Gender Injured lower limb
Right Left
n % n %
Women 18 64 41
Men 10 36 13 59
Total 28 22
D},value 1
Empiric 2.8
x? value (for p = 0.05) Critipcal 384
R, 0.23
Relationship strength Weak
20
£
°
&
% 10
2
£
2
0
Left Right
Lower limb
B Women O Men
Figure 1. Location of knee joint sprain

(15 x 20 min) and local cryotherapy (15 x 3 min). The
physical treatments were used by the two groups of
patients. Kinesiotherapy consisted of knee extension
exercises with submaximal load in a sitting position,
riding a stationary bike, and individual training that
improves the knee joint. Exercise time, the number of
repetitions and load were adapted to the motor abili-
ties of an individual patient. The exercise program was
implemented by only one of the treatment groups. Pa-
tients independently and voluntarily chose the group.
This paper studies performed statistical calculations,
including the following calculations: chi-square (y?),
coefficient of crosstabulation variation (r) and the de-
grees of freedom (d). Patients of Staszéw district hos-
pital were surveyed with a questionnaire of 22 points.
Questions 1 to 7 and 15 to 18 were answered by the
patients, giving their personal details, the intensity
of pain and belonging to the group of people fully or
partly engaged in the process of rehabilitation treat-
ment. Other points of the survey were based on lo-
cal orthopedic examination (measurement of muscle
strength, range of motion of the knee, thigh and lower
leg circumference). Measuring instruments such as
a goniometer and tailoring meter were used.

Results

In the period from 1 December 2010 to 4 March
2011, 327 patients benefited from rehabilitation in the
Daily Department of SPZZOZ in Staszéw, including
those with traumatic knee joint — there were 50 spra-
ins (15%), and 277 other diseases (85%) (Table 2).
More often the right knee joint was injured (28 pa-
tients, 56%) as compared with the left (22 patients,
44%) (Table 3). In the studied women, right knee
sprain (18, 67%) occurred twice as often as the left
(9, 33%). Men more often declared left knee injury
(13, 57%) than the right (10, 43%) (Table 3, Figure 1).
Between gender and the side of the knee injury the
correlation is low, the relation clear, but small (3= 2.8;
1.~ 0.23; d = 1). The strength of the quadriceps muscle
and gastrocnemius muscle in healthy leg according to
the Lovett scale was usually 5, which was the maxi-
mum. Before physical treatments quadriceps strength
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Table 4. Strength of selected muscles according to Lovett scale in patients participating in partial physiotherapy of knee joint

was 3 by Lovett scale (1 person, 4%), 4 by the same
scale (15 persons, 36%) and 5 (9 persons, 60%). The
strength of the gastrocnemius muscle was usually
the maximum (20 persons, 80%) and slightly lower
— 4 (5 persons, 20%). After 3-week partial (physical)
physiotherapy the strength of the quadriceps muscle
showed 4 (10 patients, 40%) by the adopted test scale
and 5 (15 persons, 60%). The gastrocnemius muscle in
patients in general represented the maximum muscle
strength (100%) (Table 4, Figure 2). The relationship
between partial improvement of the knee joint and
strengthening the quadriceps and gastrocnemius is
clear, but small, and the correlation is low (3> = 3.1;
r~024;d.=2)

The muscle strength of the healthy lower limb on
the Lovett scale was usually 5 (on average 88%). Before
complex physiotherapy, quadriceps muscle strength
was: 3 on the Lovett scale (5, 20%), 4 on the same scale
(10 persons, 40%) and 5 (10 persons, 40%). Gastrocne-
mius muscle strength was usually maximum (19 per-
sons, 76%), slightly lower — 4 (5 persons, 20%) and
3 (1 person, 4%). After 3-week complex rehabilitation
the muscle strength of the quadriceps showed 4 (7 per-
sons, 28%) according to the adopted test scale and
5 (18 persons, 72%). The gastrocnemius muscle in the
majority of patients achieved the strength of 5 (22 pa-
tients, 88%) and 4 (3 persons, 12%) (Table 5, Figure 3).
The relationship between the rehabilitation of the
knee joint with physiotherapy associated with kine-
siotherapy and strengthening the quadriceps muscle
is clear, although small, and the correlation is low
(= 5.3, 1.~ 0.31; d,= 2). In the case of the gastrocne-
mius muscle the relationship is presented as almost
not significant, and the correlation is poor (3> = 1.3;
r.~017d=2).

Increase in muscle mass in patients was measured
by reduction of each muscle circumference measure-
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Knee joint Tested muscle
Quadriceps (straight head) Gastrocnemius
Strength 3 Strength 4 Strength 5 Strength 3 Strength4  Strength 5
n % n % n % n % n % n %
Healthy 0 0 3 12 22 88 0 0 1 4 24 96
Injirieee) IEiiels e 1 4 15 60 9 36 0 0 5 20 20 80
rehabilitation
Injured after partial 0 0 10 40 15 60 0o o0 0o o0 25 100
rehabilitation
vaalue 2
Empiric 3.1
¥? value (for p = 0.05) Critirz:al 5.09
R. 0.24
Relationship strength Weak
30

25

20

The number of partially rehabilitated
&G

5

04 . J

Strenght Strenght Strenght  Strenght Strenght Strenght
3 4 5 3 4 5

(head straight) Gastrocnemius
Quadriceps

B Healthy lower limb O Lower limb before rehabilitation
B Lower limb after rehabilitation

Figure 2. Muscle strength in patients after partial rehabil-
itation of knee joint

ment after the rehabilitation by the measurement
made before the therapeutic improvement of the in-
jured limb. Classification of measurements indicated
no increase in muscle in 1/3 thigh further in 15 pa-
tients (60%), 1/3 thigh proximal in 13 patients (52%),
and in lower leg in 18 patients (72%) partially reha-
bilitated. A 1-cm increase was observed in 8 patients
(32%) in 1/3 thigh further, in 9 patients (36%) in 1/3
thigh proximal, and in 5 patients (8%) in the lower leg.
A maximum of 2 cm increased the circumstances of
2 people (8%) in 1/3 thigh further, 2 people (8%) in
the lower leg and 3 people (12%) in 1/3 thigh proximal
(Table 6, Figure 4).

The difference in the measurements of circum-
stances of the studied subjects indicated no increase
in muscle in 1/3 proximal thigh in 2 patients (8%), and
in the lower leg in 7 patients (28%) completely rehabil-
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Table 5. Strength of selected muscles according to Lovett scale in patients undergoing complex physiotherapy of knee joint

Knee joint Tested muscle
Quadriceps (head straight) Gastrocnemius
Strength 3 Strength 4  Strength 5 Strength 3 Strength 4 Strength 5
n % n % n % n % n % n %
Healthy 0 0 5 20 20 80 0 0 1 4 24 96
IITEEe) DEiielts Eeriiaies 5 20 10 40 10 40 1 4 5 20 19 76
rehabilitation
Injured after complex 0o 0 7 28 18 72 0 0 3 12 22 88
rehabilitation
D},value 2 2
Empiric 5.3 Empiric 1.3
2 =
1 value (for p = 0.05) Critical 5.99 Critical 5.99
R, 0.31 0.17
Relationship strength Average Weak

30

25

20

15

10

The number of the completely rehabilitated

Strenght Strenght Strenght  Strenght Strenght Strenght
3 4 5 3 4 5
(head straight) Gastrocnemius
Quadriceps

B Healthy lower limb O Lower limb before rehabilitation
B Lower limb after rehabilitation

Figure 3. Muscle strength in patients after complex reha-
bilitation of knee joint

itated. One-centimeter growth was observed in 16 pa-
tients (64%) in 1/3 thigh further, in 13 patients (52%)
in (1/3 thigh proximal), and in 15 patients (60%) in the
lower leg. Two-cm growth of circumference occurred
in seven patients (28%) in 1/3 thigh further and in one
person (4%) in (1/3 proximal thigh). Three-centimeter

muscle growth was observed only on the thigh: in 1/3
further thigh in 2 patients (4%) and in 1/3 proximal
thigh in 1 (4%) (Table 7, Figure 5).

Increase in the range of motion in the knee joint
after injury was calculated by comparing the range
of motion before and after therapeutic improve-
ment. Extension of the partly rehabilitated knee in
6 cases (24%) did not change after rehabilitation. In
16 patients (64%) of the unit there was an increase in
the range of motion by 5° and in 3 (12%) by 10°. The
range of flexion in the knee joint did not increase
in 6 patients (24%) partially rehabilitated, in 11 pa-
tients (44%) increased by 5° and in 8 patients (32%)
by 10°. None of the patients reached a 15-degree im-
provement of the range of motion in the knee joint
(Table 8, Figure 6). Extension of the knee completely
rehabilitated in 4 cases (16%) did not change after
rehabilitation. In 17 patients (68%) of the unit there
was an increase in the range of motion of extension
by 5% in 2 (8%) by 10°, and in 2 (8%) by 15° or more.
The range of flexion of the knee did not increase in
5 patients (20%) completely rehabilitated, in 5 pa-
tients (20%) increased by 5°, in 12 patients (48%) by
10° and in 3 patients (12%) by 15° or more (Table 8,
Figure 7).

The relationship between the applied rehabilita-
tion and the increase in the range of active motion of

Table 6. Muscle growth in the diseased lower limb after partial rehabilitation

Location of measurement

Thigh 10 cm above base of patella
Thigh 20 cm above base of patella

Lower leg 15 cm below top of patella

Muscle growth
Lack 1cm 2cm 3cm
n % n % n % n %
15 60 8 32 2 8 0
13 52 9 36 3 12 0 0
18 72 5 20 2 8 0 0

Studia Medyczne 2013; 29/4
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The number of partially rehabilitated

Lack lcm 2cm 3cm
Muscle growth
W Thigh 10 cm above the base of patella
O Thigh 20 cm above the base of patella
[l Lower leg 15 cm below the top of patella

Figure 4. Muscle growth in the injured lower limb in pa-
tients after partial rehabilitation
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20

15

10

The number of the completely rehabilitated

Lack l1cm 2cm 3cm
Muscle growth
B Thigh 10 cm above the base of patella
O Thigh 20 cm above the base of patella
W Lower leg 15 cm below the top of patella

Figure 5. Muscle growth in the injured lower limb in pa-
tients after complex rehabilitation

Table 7. Muscle growth in the injured lower limb after complex rehabilitation

Location of measurement Muscle growth
Lack 1cm 2cm 3cm
n % n % n % n %
Thigh 10 cm above base of patella 0 0 16 64 7 28 2
Thigh 20 cm above base of patella 2 8 13 52 9 36 1
Lower leg 15 cm below top of patella 7 28 15 60 3 12 0 0
Table 8. Increase in the range of motion in knee joint after partial and complex rehabilitation
Motion Increase in the range of motion
F F+K
o o By 15° o o By 15°
Lack By 5 By 10 and more Lack By 5 By 10 and more
n % n % n % % n % n % n % n %
Extension 6 24 16 64 3 12 0 4 20 17 68 2 8 2 8
Flexion 6 24 11 44 8 32 0 5 20 5 20 12 48 3 12
Extension Flexion
D, value
3 3
x? value Empiric 1.6 Empiric 4.7
(for p = 0.05) Critical 7.81 Critical 7.81
R. 0.17 0.3
Relation strength Weak Average
extension in the knee joint is almost insignificantand  Discussion

the correlation is weak (y*= 1.6; r = 0.17; d .= 3). The re-
lationship between the applied rehabilitation and the
increase in the range of active flexion in the injured
knee joint is clear, but small, and the correlation is low
(?=4.71~03;d=3).
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The study showed that many people rehabilitated
in a state hospital in Staszéw are suffering from im-
paired function of the knee joint due to sprain (15%).
The numbers of men and women, and rural and ur-
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Figure 6. Increase in motion range in knee joint after par-
tial rehabilitation

ban populations, were well balanced. But women from
rural areas were more often rehabilitated than those
from urban areas, while for men the opposite was
true — a larger group were men from a town. Litera-
ture attributes knee injuries to young people [8, 10].
The groups of 50 people undergoing observation did
not show such a trend. The number of patients in all
age groups was very similar. Patients performing dai-
ly physical labor made up more than one third of the
group rehabilitated, which indicates the importance of
movement in the formation of knee sprains. In gen-
eral the study subjects were more prone to right knee
sprains. This situation coincides with increased right
knee injury rates in studies on the effectiveness of re-
habilitation after arthroscopic reconstruction of the
anterior cruciate ligament [12, 13]. Knee injury most
frequently causes damage to the anterior cruciate lig-
ament (ACL), nearly 80% of cases. Among women also
the right leg underwent more damage as opposed to
the population of men who usually had the left leg
injured. Complex treatment (physiotherapy and kine-
siotherapy) was usually chosen by women and mid-
dle-aged people. Young and elderly people avoided ex-
ercise, explaining that they did not have enough time
or they doubted the effectiveness of the treatment.
Physiotherapy was by almost all patients recognized
as a “silver bullet” in the treatment of weakened knee
joint function. After partial rehabilitation quadriceps
strength increased slightly by approximately 0.3° on
the Lovett scale, while after complex rehabilitation the
growth was more than 0.5°. Both partial and complex
rehabilitation strengthened the triceps muscle by 0.2°
on the Lovett scale. Differences in strengthening the
significant muscles of the injured lower limb between
the particular models are small, and the results are
insignificant or slightly significant statistically. In the
group of patients using only physical treatments the
range of extension in the knee joint increased on av-
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Figure 7. Increase in motion range in knee joint after com-
plex rehabilitation

erage by 4.4°, and was smaller by 1° than the average
range of extension after rehabilitation enriched with
medical exercise. The range of knee flexion increased
on average by 5.4° in the group treated with partial re-
habilitation and by 2.2° more (7.6°) in the compared
group. Differences in the two groups are statistically
insignificant. Kinesiotherapy has no significant effect
on the growth of muscle strength, circumstances of
the injured limb and the range of motion in the knee
joint [14].

Conclusions

Women show a greater involvement in the process
of rehabilitation and often take advantage of all the
available methods and means. The physical rehabil-
itation after an episode of knee sprain enriched with
kinesiotherapy helps to achieve better results of reha-
bilitation. Physical exercise can slightly increase the
range of flexion of the knee and strengthen the quad-
riceps muscle.
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