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ABSTRACT 

 
Purpose of the study: To evaluate knee joint motion including kinematic and electromyographic (EMG) 

activities of vastus lateralis (VL) and biceps femoris (BF) muscles during rising from a chair in stroke 

patients (both affected and non-affected sides) and normal subjects. Methods: Forty stroke patients and ten 

normal age matched subjects participated in this study. The patients were assigned into two equal groups 

according to the degree of spasticity of the affected lower limbs (mildly spastic GIa and moderately spastic 

GIb). All subjects were assessed for range of motion (ROM) of the knee joint and EMG activity of VL and BF 

during rising from a chair. Results: There was a statistically significant differences among the three groups 

regarding the EMG activities of VL (the highest value in GIb) and BF (the lowest value in GIb) in both the 

affected and nonaffected sides. Additionally, there was a statistically significant differences of the knee joint 

ROM among the affected sides and normal subjects (except at phase II) with the highest value in GIb (phases 

I and IV) and GII (phases II and III) and among the nonaffected sides and normal subjects (except phase I) 

with the highest value in GIb (phases I and II) and GII (phases III and IV). Conclusion: Stroke patients 

suffer from asymmetrical pattern of ROM and EMG activities as compared to normal sujects. Therefore, 

assessment of knee joint motions during rising from a chair should be considered in rehabilitation of stroke 

patients. 
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INTRODUCTION 

 

ising from a chair is one of the most 

mechanically demanding functional 

tasks routinely undertaken during 

daily activities
9,32

. This movement 

is at least equally important to normal human 

function as walking because rising from a 

sitting position is commonly a prerequisite to 

the initiation of ambulation
39

 and is considered 

a major determining factor for independence 

among elderly people and people with 

disabilities
16

. Impairments in this normal 

biomechanical movement may put a person at 

risk of falling
23,24

. 

Sit-to-stand (STS) movement was 

divided into four phases
36

: (1) Phase I (the 

flexion momentum phase), it begins with 

initiation of the movement and ends just 

before lifting the buttocks from the seat of the 

chair (lift-off). During this phase, the head, 

arms and trunk rotate forward around the 

pelvis and hips (toward flexion) therefore, 

displacing the body’s centre of gravity (COG) 

forward generating upper-body momentum. 

(2) Phase II (the momentum-transfer phase), it 

begins with the initiation of vertical 

momentum as the buttocks are lifted off the 

chair. During this phase, the knee and hip 

extensor muscles show peak activity; as soon 

as; the lower extremities are loaded after seat-

off. The centre of mass (COM) traveled 

anteriorly and upward reaching its maximal 

anterior point shortly after maximum 

R 
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dorsiflexion. There is concentric activity of the 

quadriceps muscle at the knee with eccentric 

activity of the biceps femoris (BF) muscle at 

the knee and gluteus maximus muscle at the 

hip. The peak muscle activity occurs during 

this phase, despite its short duration. Weakness 

of the quadriceps muscle and erector muscles 

of the spine, in particular, contributes to 

difficulties during this crucial phase
24

. This 

phase ends with maximum ankle dorsiflexion. 

3) Phase III (the extension phase), it follows 

momentum-transfer phase and ends when the 

hips are in extension. This phase is 

characterized by vertical movement of the 

body to full stance. During phase III, the knee-

extension and head-flexion motions are also 

coming to an end and the maximum COG 

vertical displacement is obtained as the hip, 

knee and ankle extensor muscles propel the 

body mass vertically
26

. 4) Phase IV (the 

stabilization phase), this phase begins just after 

the hip-extension velocity reached 0°/sec and 

continued until all motion associated with 

stabilization occurs. The separation between 

phase III and phase IV is not easily defined 

because the subjects in this phase normally 

experience some anterior-posterior (A-P) and 

lateral sway. Near the end of STS task, there is 

a decelerating force that causes brake for the 

translation of the body mass forward. This 

force is developed by the extensors of the 

lower limbs to achieve stability of the body in 

standing position
4
. 

STS movement is affected in stroke 

patients as a result of difficulty generating 

timing and sufficient force in the lower limb 

extensor muscles to propel the body 

vertically
33

 balance impairment, disturbed 

muscle tone, lack of selective control and 

learned nonuse syndrome
23

. To overcome the 

difficulty and successfully execute the task, 

stroke patients modify their movement 

strategies by modifications in the displacement 

of the COM and by an asymmetrical weight-

bearing pattern
34

. They make excessive trunk 

flexion to decrease the force exerted by the 

extensor muscles (specially, knee extensors), 

leaning toward the non affected side as they 

can develop more force to overcome the 

weakness in the affected limb
4
 The patients 

also perform this movement slowly to 

overcome the impaired balance and to 

decrease the demand on the lower limb 

muscles
24

. 

Rising from a chair produces greater 

knee torques than gait or stair climbing
19,24

 and 

requires large movement particularly of the hip 

and knee
15

 that places more demands on the 

knee joint during this task
13

. Therefore, 

assessment of STS movement including lower 

limb joints especially, the knee joint (including 

kinematic and electromyographic assessment), 

should be included in routine functional 

assessment and in fall prevention
 
programs. 

The purpose of this study was to conduct a 

kinematic and electromyographic analysis of 

knee joint motion during rising from a chair in 

both stroke patients (including the affected and 

non-affected sides) and normal healthy 

subjects. 

 

METHODS 

 

Subjects 
Forty stroke male patients (Group I) and 

ten normal age matched male subjects (group 

II) participated in this study. Patients were 

selected from the outpatient's clinic of the 

Faculty of Physical Therapy, Cairo University. 

The patients were assigned into two equal 

groups, according to the degree of spasticity of 

the affected lower limb in which GIa had mild 

spasticity and GIb had moderate spasticity. 

The general characteristics of the patients are 

represented in table (1). 



 

Bull. Fac. Ph. Th. Cairo Univ.: 

Vol. 13, No. (2) Jul. 2008 

75 

Table (1): General characteristics of the patients. 

Variable 
GIa 

(n=20) 

GIb 

(n=20) 

Age (year) 

Range (mean±SD) 
46 - 64 (53.9±6.67) 45 - 64 (53.3±5.02) 

Duration of illness (month) 

Range (mean±SD) 
6 -13 (8.65±2.41) 6 - 13 (8.45±2.18) 

Type of stroke 

Infarction 

Hemorrhage 

 

15 

5 

 

13 

7 

Affected side 

Right 

Left 

 

11 

9 

 

8 

12 
 

All patients were medically stable and 

had the ability to stand up from sitting position 

and sit down independently (without any 

assistance) for three times. Patients were 

excluded if they had: 1) Other neurological or 

orthopedic diseases that my affect STS 

movement (such as, recurrent stroke, 

parkinsonism, severe osteoarthritis or 

rheumatoid arthritis), 2) Balance disorders due 

to other diseases rather than stroke (e.g., inner 

ear, vestibular or cerebellar dysfunctions), 3) 

Blindness, deafness, mental and cognitive 

affection (4) Marked superficial and/or deep 

sensory loss. 
 

Instrumentations 

I- Qualysis Motion Capture System was used 

to conduct the kinematic analysis of the 

knee joint motion during the four phases of 

STS movement for all subjects. The system 

consisted of six ProReflex infrared high 

speed cameras to perform multi camera 

measurements and have a capture 

capability of 120 frames/sec. The basic 

principle of the system was to expose 

reflective markers to infrared light and to 

detect the light reflected by the markers. 

The 2-dimentional (2-D) image of the 

markers was processed and the 2-D data 

from the six cameras were combined for 

calculating the 3-D positions of the 

markers. 

The software program used were Q trac 

and Q tools (provided by Qualisys Company). 

Ten skin markers (five in each side) were 

stuck to the skin over specific bony landmarks 

by double face adhesive plaster
20

. The location 

of cameras and their spatial orientation remain 

unchanged during the study. The markers were 

placed bilaterally as following; two on the 

acromion processes, two on greater 

trochanters, two on the lateral aspect of the 

knee joint line (the width of the lateral aspect 

of the knee when the patella is excluded; is 

divided into two equal parts and the marker is 

applied in the middle), two on the lateral 

malleoli, two over head of the fifth metatarsal 

bone. All markers were placed on all subjects 

by the same examiner for placement 

consistency
31

. 

II- Dynamic (Kinesiological) EMG unit 

(Biopac, TEL100-C, MP system) was used 

to evaluate the EMG activities (root mean 

square [RMS]) of quadriceps [vastus 

lateralis (VL)] and lateral part of 

hamstrings [biceps femoris (BF)] of the 

affected and non-affected sides in the 

stroke patients (GI) and from the right side 

in the normal subjects (GII). This EMG 

unit consists of: A) Four channels EMG 

apparatus, B) Disposable surface EMG 

electrodes: to record the EMG activity 

from the specified muscles. Each channel 
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collects the data by three electrodes (active, 

reference and ground) and C) Data 

processing computer unit. 

The EMG data collection was 

synchronized with Qualisys Motion Capture 

System so that when the Qualisys Motion 

Capture System works, the EMG apparatus 

works at the same time. This procedure 

allowed correlating the angle of the knee to the 

muscular activities of the two muscles. 
 

Assessment procedure 

- The camera system was calibrated, before 

any 3D capturing to enable the cameras to 

pick up the positions of the markers in the 

trajectory field. The position of cameras 

and their spatial orientation remain 

unchanged during the study. Any 

relocation of the cameras required re-

calibration
18

. 

- Skin preparation including shaving of hair 

and cleaning of skin with cotton and 

alcohol was conducted. 

EMG disposable electrodes were 

attached and secured in their locations after 

skin preparation by adhesive plaster. The 

electrodes pairs were placed with an inter-

electrode distance of 20 mm (center to center), 

aligned with the direction of the muscle fibers 

and secured with adhesive tape. The ground 

electrode for each muscle was placed over the 

dorsal aspect of the hand (one on each hand). 

Recording of EMG data was collected from 

VL and BF. 

The location of the electrodes for the selected 

muscles was determined by using marker pen, 

tape measurement and protractor. The 

electrodes were placed on the selected muscles 

as follows: 

- Vastus lateralis (VL): 16 cm superior and 

six to eight cm lateral to the superior 

border of the patella and orientated 15° to 

the vertical
10

. 

- Biceps femoris (BF): At the level of mid 

thigh on a line drawn between the ischial 

tuberosity and the distal tendon of these 

muscles
25

. 

Proper electrode placement was verified 

by viewing on-line raw EMG on an 

oscilloscope during the corresponding motion 

of each muscle
37

. 

The skin markers were stuck to the skin 

over specific bony landmarks. 

After calibration, the subjects were 

prepared by placing the markers at their proper 

positions over the specific bony land marks. 

Each subject was seated on an arm 

restless and backless chair with adjustable 

height with the two feet were at the same level 

and fully supported on the ground, the knee 

angle was 105° (from full extension)
9,12

. 

The patient was asked to stand up with 

his self paced (natural, comfortable) speed 

without using his upper limb by folding them 

in front of his chest
21

. This procedure was 

repeated three to five times till the patient was 

familiar with the procedure then the 

measurements were recorded three times (with 

one minute rest in between to avoid fatigue) 

and the average was taken after analysis of the 

data. Patients were instructed to stand up and 

not to sit until they were asked to do so. 

The raw EMG data were sampled at 500 

Hz, amplified and band-pass filtered (30 to 

500 Hz). According to the manufacturer's 

technical specifications, the common mode 

rejection ratio was 110 dB min. at 60 Hz, 

amplifier noise was 0.1 µV RMS and input 

impedance was equal two MΩ. The signals 

were analogue to digital converted and relayed 

to a computer-based data acquisition and 

analysis system for later analysis. EMG 

apparatus was set at a gain of 10,000 and 

acquisition time from five to eight sec. for 

each trial (according to the time taken to stand 

up from sitting position). 
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RESULTS 
 

A- Kinematic analysis of knee joint motion: 

As shown in table (2), there was a 

statistically significant difference in the mean 

values of the knee joint ROM among the 

affected side of GIa, GIb and the right side of 

GII during phases I, III and IV (P=0.0001 for 

all), However, there was a non-significant 

difference among them during phase II 

(P=0.26). Moreover, there was a statistically 

significant difference among the non-affected 

side of GIa, GIb and the right side of GII 

during phases II, III and IV (P=0.0001 for all). 

However, there was a non-significant 

difference among them during phase I 

(P=0.34) (Table 2, Fig. 1).  Post Hoc LSD pair 

comparisons test between each two of the 

three groups as regarding to the mean values 

of the knee joint ROM revealed a significant 

difference between GIa and GIb concerning 

the affected side in all 4 phases, and a 

significant difference between GIa and GII 

was found concerning phase III and IV and 

phase II of the non affected side. A significant 

difference was found between GIb and GII 

concerning all phases for affected side except 

phase two and phase I of the non affected side. 

 
Table (2): The mean values of knee joint ROM (degrees) and EMG activity of VL and BF muscles of both 

the affected and non-affected sides in GIa, GIb and the right side in GII during the four phases of STS 

movement. 
Variable GIa GIb GII (Rt. Side) F-value P-value 

K
n

ee
 j

o
in

t 
R

O
M

 

(d
eg

re
e)

 

Phase I 
Affected  5.45±0.51 6.6±0.5 

4.9±1.37 
20.59 0.0001 

Non-affected 4.7±0.73 5.1±0.64 1.077 0.34* 

Phase II 
Affected  37.45±3.21 38.35±2.3 

36.5±3.5 
1.37 0.26* 

Non-affected 39.3±2.57 40.95±2.39 8.998 0.0001 

Phase III 
Affected  55.75±3.17 49.6±2.45 

62.5±4.52 
55.058 0.0001 

Non-affected 58.35±3.21 57.15±3.16 8.013 0.001 

Phase IV 
Affected  4.95±4.4 11.1±4.9 

1±0.81 
21.815 0.0001 

Non-affected 0.5±0.51 0.15±0.36 8.446 0.001 

*Non-significant 
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Fig. (1): The mean values of the knee joint ROM of both affected and non-affected sides in GIa, GIb and 

the right side in GII during the four phases of STS movement. 
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B- Electromyographic analysis of VL 

muscle activity: 

There was a statistically significant 

difference in the mean values of the amplitude 

of VL activity (RMS) of both the affected and 

non-affected sides among GIa, GIb and the 

right side in GII  during the four phases of STS 

movement (P=0.0001 for all) (Table 3, Fig. 2).  

The Post Hoc LSD pair comparisons between 

each two of the three groups as regarding to 

the EMG activity of VL muscle revealed a 

significant difference between GIa and GIb, 

between GIa and GII and between GIb and GII 

in all phases for both affected and non-affected 

side. 

 
Table (3): The mean values of the amplitude of the EMG activity (RMS) of VL muscle of both affected 

and non-affected sides in GIa, GIb and the right side in GII during the four phases of STS movement. 
Variable GIa GIb GII (Rt. Side) F-value P-value 

R
M

S
 o

f 
V

L
 

(v
o

lt
) 

Phase I 
Affected  0.454±0.024 0.547±0.031 

0.428±0.034 
77.474 0.0001 

Non-affected 0.515±0.032 0.732±0.025 442.977 0.0001 

Phase II 
Affected  1.567±0.037 1.9±0.087 

1.441±0.154 
109.653 0.0001 

Non-affected 1.757±0.029 2.153±0.098 209.899 0.0001 

Phase III 
Affected  1.385±0.041 1.695±0.07 

1.245±0.153 
115.062 0.0001 

Non-affected 1.514±0.043 1.977±0.053 323.136 0.0001 

Phase IV 
Affected  0.869±0.04 1.008±0.032 

0.765±0.028 
183.193 0.0001 

Non-affected 0.906±0.036 1.188±0.033 647.210 0.0001 

RMS: Root Mean Square   VL: Vastus Lateralis 
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Fig. (2): The mean values of the amplitude of the EMG activity (RMS) of VL muscle of both affected and 

non-affected sides in GIa, GIb and the right side in GII during the four phases of STS movement. 

 

C- Electromyographic analysis of BF 

muscle activity: 

As regarding to the affected side, there 

was a statistically significant difference in the 

mean values of BF activity (RMS) among GIa, 

GIb and the right side in GII during phases I 

and II (P=0.0001 for both), III and IV 

(P=0.002 for both) (Table 4, Fig. 3). With 
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respect to the non-affected side, there was a 

statistically significant difference among the 

three groups during all phases (P=0.0001 for 

all). Post Hoc LSD pair comparisons between 

each two of the three groups as regarding to 

the EMG activity of BF muscle revealed a 

significant difference between GIa and GIb, 

and between GIb and GII in all phase for both 

the affected and non affected side with a P-

value ranged from 0.0001 to 0.04. However 

the LSD revealed a significant difference 

between GIa and GII in phase I for both the 

affected and non affected side and phase III 

and IV for the affected side only. 

 
Table (4): The mean values of the amplitude of the EMG activity (RMS) of BF muscle of both affected 

and non-affected sides in GIa, GIb and the right side in GII during the four phases of STS movement. 
Variable GIa GIb GII (Rt. Side) F-value P-value 

R
M

S
 o

f 
B

F
 

(v
o

lt
) 

Phase I 
Affected  0.324±0.04 0.264±0.029 

0.373±0.03 
36.297 0.0001 

Non-affected 0.409±0.035 0.475±0.036 34.275 0.0001 

Phase II 
Affected  0.549±0.044 0.477±0.047 

0.579±0.034 
22.953 0.0001 

Non-affected 0.609±0.029 0.699±0.053 36.992 0.0001 

Phase III 
Affected  0.524±0.04 0.475±0.063 

0.542±0.047 
7.202 0.002 

Non-affected 0.598±0.028 0.695±0.036 70.385 0.0001 

Phase IV 
Affected  0.356±0.063 0.308±0.072 

0.396±0.026 
7.156 0.002 

Non-affected 0.424±0.039 0.487±0.032 29.159 0.0001 

RMS: Root Mean Square   BF: Biceps Feromis 
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Fig. (3): The mean values of the amplitude of the EMG activity (RMS) of BF muscle of both affected and 

non-affected sides in GIa, GIb and the right side in GII during the four phases of STS movement. 

 

DISCUSSION 

 

Concerning VL muscle activity of the 

affected side during STS, the results showed a 

statistically significant difference in the mean 

values of the activity of this muscle during all 

phases, with the lowest value in GII and the 

highest one in GIb in all phases. The 

significant increase in GIb as compared to GIa 

and GII might be attributed to the following: 

there are many problems contributing to the 

dysfunction of the motor control in the 
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affected side in hemiplegic patient such as: 

lack of awareness in the affected side, 

spasticity
28,29

, loss of selective muscle control 

and release of primitive modes of muscle 

activation in the form of release of some 

abnormal reflexes
14

. These problems become 

exaggerated with the increase in the degree of 

spasticity (as in GIb) and may play a role in 

increasing the EMG activity of VL muscle in 

this group specially with exerting high effort
30

. 

Concerning VL muscle activity of the 

non-affected side during STS, the results 

revealed an increase in the activity of the non-

affected side as compared to the affected side 

because the patients put more load on the non-

affected side to compensate for weakness of 

the affected one by leaning toward the non-

affected side
7,27

. As a result of leaning, the 

COG moves toward the non-affected side and 

may move out of BOS so, the patient in phase 

II starts to exert high force by the non-affected 

quadriceps muscle. This is in consistent with 

the opinion of Lee et al.,
24

 who reported that as 

spasticity increases, the compensation by using 

the non-affected side increases. This might 

justify the increased activity of GIb more GIa 

and GII. 

Regarding to ROM of the knee joint of 

affected side in GIa and GIb and the right side 

in GII: During phases I and II, ROM in GIa 

and GIb was higher than GII. This might be 

attributed to the tendency of body to lean 

forward and towards the non-affected side 

(compensation to avoid falling). This in turn 

pushes the affected knee towards extension in 

GIa and GIb more than in GII. The more the 

leaning is, the more the ROM of the affected 

knee joint. This might explain the increase in 

ROM in GIb than GIa. This explanation comes 

in agreement with the opinion of Vander 

Linden et al.,
38

, Baer and Ashburn
2
, and Cheng 

et al.,
8
 who postulated that the hemiplegic 

subjects show marked asymmetry, with 

increased weight bearing through the non-

affected leg during STS. Additionally, it might 

be reasonable to assume that marked 

asymmetry of weight distribution could be 

associated with marked asymmetrical 

movement pattern. 

During phase III, ROM in GIa and GIb 

was smaller than GII. This might be explained 

as follows: the starting position of STS 

movement is 105° of knee flexion (for all 

subjects) and the knee joint ROM ends by 

reaching to full knee extension (ROM of the 

knee joint is limited because it is controlled by 

full knee extension)
12

. During phases I and II, 

the knee joint (in both GIa and GIb) moves a 

larger range than GII and subsequently the 

remained ROM of the knee will becomes 

smaller in phase III in GIa and GIb as 

compared to GII. 

During phase IV, ROM of the knee joint 

was high in GIa and GIb as compared to GII 

(with a higher range in GIb). This might be 

attributed to two main reasons: i) During phase 

IV, as the body reaches the erect position, the 

patient tries to put more weight on the affected 

side to ensure stability
7
. As a result of this, the 

affected knee continues to extend more in both 

GIa and GIb as compared to GII with more 

extension in GIb. ii) The presence of genu 

recurvatum in some patients in both GIa and 

GIb (five in GIb and three in GIa). 

The non significant difference in ROM 

between GIa and GII during phases I and II 

might be justified as follows: in case of mild 

spasticity there is a little impairment that will 

not prevent the patient from using his affected 

side. Additionally, during phase I, there is 

trunk flexion which is carried out with high 

speed to get the benefit from the horizontal 

momentum that will be converted to the 

vertical one during phase II
2
. Phase II is short 

in stroke patients (i.e., occurs with high 

speed). With high speed the abnormality may 
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not appear clearly. This is consistent with the 

opinion of
17

. This opinion may justify the non-

significant difference between GIa and GIb 

and between GIb and GII during phase II. On 

the other hand, during phase III and IV, there 

was a statistically significant difference 

between GIa and GII. This might be attributed 

to the increased knee ROM that occurs during 

phase III and the longer duration during phase 

IV that may cause appearance of the 

impairment. This opinion is supported by that 

of Dean and Shepherd
11

 who reported that, the 

increased ROM and the increased duration 

may give a chance for the appearance of the 

impairment of movement control. While 

during phase IV, the significant difference 

might be justified as follows: during this 

phase, as the patient tried to put more weight 

on the affected side the knee extended more 

than that of GII. Additionally, presence of 

genu recurvatum in some patients caused the 

affected knee joint to move range higher than 

GII. This justification may explain the increase 

in the mean in GIb higher GIa. 

Concerning ROM of the knee joint of the 

non-affected side in GIa and GIb and the right 

side in GII: The results of this study showed a 

small knee ROM during phase I, then the 

range increased during phases II and III and 

decreased again during phase IV. This can be 

explained as follows: At phase I, leaning by 

the trunk shifts COG toward the non-affected 

side and may move out of BOS so, the patient 

in phase II starts to exert high force by the 

non-affected quadriceps muscle causing more 

ROM in the non-affected. This might justify 

the non significant difference between GIa and 

GIb at phases II and III. The increase in the 

activity of VL at phases II and III explains the 

significant differences. 

During phase III, the knee of the non-

affected side extends more than the affected 

side but still less than GII. This may be due to 

the limited ROM that the knee should move. 

While, during phases I and II, the knee joint 

(in both GIa and GIb) moved a larger range 

than GII and subsequently the remained ROM 

of the knee will become smaller in phase III in 

GIa and GIb as compared to GII. At phase IV, 

as a result of fear from falling, the patients 

carries more weight on the non-affected limb 

and the knee reaches full extension during 

phase III to ensure stability. This might justify 

the higher value of ROM in GIa and GIb than 

GII. This also may explain the non significant 

difference between GIa and GII, GIb and GII 

and GIa and GIb. 

Regarding the EMG activity of BF 

muscle of the affected side in GIa, GIb and the 

right side in GII: The results showed that, 

there was a significant decrease in the activity 

of BF in GIa and GIb as compared to GII. This 

might be attributed to the presence of 

weakness of this muscle
1,24

 and the increased 

dependence on the non-affected side
7
. 

The non significant difference in the 

EMG activity of BF muscle between GIa and 

GII during phases II, III and IV might be 

attributed to the presence of mild degree of 

spasticity that will not hinder the patient from 

using his affected lower limb
7
. On the other 

hand, during phase I, there was a significant 

difference between GIa and GII that may be 

attributed to the leaning by the trunk forward 

and toward the non-affected side and in this 

case the activity of these muscles may be 

required to control this leaning
22

. The presence 

of significant difference between GIb and GII 

might be due to the inability of those patients 

to use their affected side properly as a result of 

the higher degree of spasticity
35

. 

The activity in the non-affected side 

increases more than in GII because as a result 

of stroke the patients depends on his non-

affected side and less weight is carried by the 

affected side to guard against falling. As 
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spasticity increases, the compensation by using 

the non-affected side increases that’s why the 

activity of the non-affected side in GIb 

increases more than that in GIa. The presence 

of significant differences between the GIa and 

GIb and GII explains how these patients 

depend on their non-affected side. During 

phase II the non-significant difference between 

GIa and GII may be due to the less 

contribution from the non-affected side as a 

result from using of the affected side. 

The asymmetrical movement may result 

from the abnormality in the activation pattern 

in hemiplegic patients as there is reduced rate 

of force generation with the paretic muscles. 

While rising from a chair is a dynamic task 

that requires that force to be generated 

quickly
6
. Also, this asymmetry in carrying 

weight may result from weakness of the 

affected side and loss of postural control
59

. 

The more the abnormality the more the 

asymmetry as the asymmetry in moderately 

spastic patients is higher than those with mild 

spasticity patients during rising because of 

weakness of the affected side and loss of 

postural control. The paretic leg carries about 

24 - 37.9 % of body weight
5,8,9

. The non-

paretic limb compensates the paretic limb. It 

shows significantly higher weight-bearing 

abilities compared with the paretic limb
3,13

. 

It can be conclude that stroke patients 

are suffering from asymmetrical movement 

pattern during rising from a chair. There is 

disturbance of EMG activity of both VL and 

BF. They also are suffering from asymmetrical 

movement of the knee joint which may result 

from the disturbed muscular activities and the 

compensations used. We can recommend that, 

to avoid complications that may occur in the 

lower limb, particularly the knee joint 

symmetrical pattern movement should be 

facilitated during activities of daily living. 

Also, program that encourage increase weight-

bearing on the affected side sould be 

encouraged. 
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 العربيالملخص 
 

 كينيماتيكي وكهروفسيولوجي لحركة الركبة وذلك أثناء القيام تحليل
  مرضى السكتة الدماغيةفي كرسيمن الجلوس على 

 
 وذلك من خالل دراسة المدى الحركً لمفصل الركبة كرسًالهدف من هذا الدراسة هو تقٌٌم حركة الركبة أثناء القٌام من الجلوس على 

للناحٌتٌن المصابة والغٌر ) مرضى السكتة الدماغٌة فً للعضلة المتسعة الجانبٌة والعضلة الفخذٌة ذات الرأسٌن الكهربًوالنشاط العضلً 
وقد اختٌر لهذه الدراسة أربعون مرٌضاً من مرضى السكتة الدماغٌة حٌث تم تقسٌمهم إلى مجموعتٌن .  مقارنة باألشخاص العادٌٌن (مصابة

 ، (مجموعة ذات توتر عضلً بسٌط وأخرى ذات توتر عضلً متوسط)وذلك حسب درجة التوتر العضلً بعضالت الطرف السفلى المصاب 
وقد تم تقٌٌم المدى الحركً لمفصل الركبة باستخدام جهاز تحلٌل .  ذلك باإلضافة إلى عشرة أشخاص عادٌٌن لمقارنة نتائج المرضى بهم

أوضحت المعالجة اإلحصائٌة للنتائج وجود .  الكهربائً األبعاد كما تم قٌاس النشاط العضلً باستخدام جهاز رسم العضالت ثالثًالحركة 
هذا . اختالف واضح ذو داللة إحصائٌة بٌن المجموعات الثالثة فً النشاط العضلً للناحٌتٌن المصابة والغٌر مصابة أثناء القٌام من الجلوس

 الناحٌة المصابة لمرضى السكتة الدماغٌة مقارنة فً وجود اختالف واضح ذو داللة إحصائٌة فً المدى الحركً لمفصل الركبة إلى باإلضافة
أثناء ) المجموعة  ذات التوتر العضلً المتوسط فًوالقٌمة العظمى كانت  (أثناء كل المراحل باستثناء المرحلة الثانٌة) العادٌٌن باألشخاص
وكان هناك اختالف ذو داللة إحصائٌة فً المدى .  (أثناء المرحلتٌن الثانٌة والثالثة) العادٌٌن األشخاصوفى  ( والرابعةاألولىالمرحلتٌن 

والقٌمة العظمى  (األولىأثناء كل المراحل باستثناء المرحلة ) العادٌٌن باألشخاص للمرضى  مقارنة ةالغٌر مصاب الناحٌة فًالحركً للركبة 
أثناء المرحلتٌن الثالثة ) العادٌٌن األشخاصوفى  ( والثانٌةاألولىأثناء المرحلتٌن ) المجموعة  ذات التوتر العضلً المتوسط فًكانت 

 المصابة والغٌر مصابة بالنسبة الناحٌتٌنوقد استنتج من هذه الدراسة أن مرضى السكتة الدماغٌة ٌعانون من عدم تناظر بٌن . (والرابعة
وبناءا على هذا تقٌٌم حركة الركبة أثناء .   العادٌٌن وذلك أثناء القٌام من الجلوسباألشخاصللنشاط العضلً والمدى الحركً للركبة مقارنة 

 .  االعتبار أثناء تأهٌل مرضى السكتة الدماغٌةفً تؤخذ أنالقٌام من وضع الجلوس ٌجب 
 .ي رسم العضالت الكهرب- تحلٌل كٌنٌماتٌكى – حركة الركبة –  السكتة الدماغٌة :الكلمات الدالة 
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