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Rbstract. one of the main priorities of stroke rehabilitation is regaining patients’ independence in basic everyday activities. This paper
is aimed at assessing impact of early stroke rehabilitation on hip joint mobility of the affected leg in patients after cerebrovascular
accidents. The study included 30 subjects (13 men and 17 women) aged on average +66.1, with hemiparesis, who were treated at the
stroke unit and participated in a 4-week rehabilitation program. Measurements of passive and active motion ranges were conducted
with a goniometer in both limbs: healthy and affected ones by stroke. There were statistically significant differences in motion ranges
between healthy and affected limbs. Examination | revealed that affected limbs amounted to only 40% of physiological range, while in
Examination II, the result reached 73%. The most significant motion limitations were noted in terms of bending, adduction and internal
rotation, while the least significant in terms of external rotation and abduction. Exercises used during early stroke rehabilitation of
hemiparesis patients considerably increased active motion ranges and maintained passive motion ranges in the hip joint of the affected
limb. Patients with right-sided hemiparesis experienced much better improvement in hip joint motion of the affected limb. The 4-week
period was insufficient to mobilize patients and help them regain full active mobility in the hip joint of the affected limb. These patients
required further physiotherapy, until they fully regained functionality.
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Introduction

Stroke is a sudden clinical syndrome characterized by sudden, partial or overall disorder of brain functions,
whose symptoms last for more than 24 hours or lead to death within this time, and have no other cause than
vascular (The WHO 1988). Recently, the term ‘cerebrovascular accident’ (CVA) has been used increasingly
frequently instead of the term ‘stroke’. Nowadays, stroke is one of the most severe health problems, as it is the
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3rd most common cause of death (4th in Poland) (Grochulska and Jastrzebska 2012). It also leads to severe
and chronic disability, which results in social and economic problems (Cztonkowska et al. 2006; Kwolek et al.
2005). Stroke has numerous and severe consequences. It is estimated that 15-30% of stroke patients remain
disabled for life (Schwamm et al. 2005), while 50% of them require 3rd person assistance due to limited physical and
mental ability (Jaracz and Kozubski 2006). Stroke often results in hemiparesis, i.e. partial loss of muscle strength
resulting from damage to the corticobulbar tract, usually near the internal capsule, which affect half of the body
(side opposite to the brain damage) (Mazur 2007). Therefore, the key issue is an overall, holistic hospital and
outpatients care (Mazurek et al. 2013), which relies heavily on comprehensive stroke rehabilitation (Cztonkowska
et al. 2006). Rehabilitation must be treated as an important element of treatment, which should be implemented
as soon as possible. According to Experts’ Group, it should commence 1-2 day after the stroke, as soon as the
patient stabilizes. It should tackle mobility deficit (mobilizing exercises) and higher nervous activities (Wiszniewska
et al. 2012), which reduces disability, improves life quality, helps attain maximally improved motor skills, enables the
patient to walk and reduces tonus (Cztonkowska et al. 2006; Kwolek et al. 2005). According to Flis and Bejer (2014),
improved balance and learning to walk again is one of main aims of stroke rehabilitation.

Research indicates that treating acute stroke, especially at stroke units, correlates with better prognosis and
significant reduction of mortality after stroke (Stroke Unit Trialists’ Collaboration 2013).

According to Helsingborg Declaration, the aim of rehabilitation (to be attained by 2015), is regaining
independence in basic everyday activities in 70% of patients within 3 months after stroke (Kjellstrom et al. 2007).

This paper is aimed at assessing impact of early stroke rehabilitation on hip joint mobility of the affected leg in
patients after cerebrovascular accidents.

Material and methods

This study included 30 patients (13 men and 17 women) who suffered from stroke. They were rehabilitated in
Regional Hospital in Kotobrzeg, Poland, at stroke unit in an increased medical care room, which provides stroke
patients with the highest medical standards. 56.7% (n = 17) of subjects suffered from right-sided hemiparesis,
while 43.3% (n = 13) — from left-sided hemiparesis. Patients were divided into two groups, based on the affected
side. Group A included patients with right-sided hemiparesis, and Group B consisted of subjects with left-sided
hemiparesis. 53.3% of subjects suffered from stroke caused by clots in brain arteries, 40% suffered from transient
ischemic attack, while 6.7% suffered from embolism in cerebral arteries.The average age of subject was +66.1
(34-85). On average, subjects spent 28 day at the stroke unit.

The study included measurements of active and passive motion ranges of hip joints of healthy and affected
legs; measurements were made with goniometer (measurement accuracy: 1°). Measurements followed widely
accepted standards (Rostawski and Skolimowski 2000).The following movements in the hip joint were measured:
bending, straightening in horizontal axis, abduction and adduction around axis sagittalis, as well as external and
internal rotation in vertical axis.

Rehabilitation process was continuous and employed Kabat Method of Exercise, known as Proprioceptive
Neuromuscular Facilitation (PNF). Other methods and techniques were also used (Brunnstrom, Rood, Bobatch’s
methods) in various sets of exercises, depending on mobility and regained functionality of patients. Rehabilitation
aimed at increasing motion ranges in peripheral joints in the affected limb. Subjects were rehabilitated every day with
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kinesiotherapy for 45 minutes. Rehabilitation consisted of compiled, specialized techniques adjusted individually to
patients.

To statistically analyze the results of the study, standard methods were used (arithmetic mean, standard
deviation, coefficient of variation). Hypothesis related to significance of differences between mean deviations
for particular motion ranges were verified with statistical tests: for two averages (Student’s t-distribution),
Student’s t-distribution of differences between correlated pairs.

Passive motion ranges in the hip joint of the affected and healthy limb in Group A and Group B were similar in
Examination | and Examination Il (statistically insignificant differences at A = 0.05). Table 1 presents characteristics
of active motion ranges in the hip joint of the healthy and affected limb in Examination | and Il in Group A.

Table 1. characteristics of active motion ranges of the hip joint in Examination | and Il in Group A

Examination | Examination Il
motion range [in ° motion range [in °
MOTION - ge ] - - ge[n’] -
affected limb healthy limb t1 affected limb healthy limb t2 13
mean SD Vs mean SD Vs mean SD Vs mean SD Vs
Bending 3450 733 2123 1207 995 924 2789* 770 1269 1649 1215 952 783 11.25* 19.73*

Straightening  6.00 230 3885 178 139 785 1750 12.8 280 2192 183 156 834 6.96* 16.00*
Abduction 2040  6.00 2948 424 145 343 1426* 342 782 2464 429 153 337  4.34* 1042*

Adduction 924 405 4397 254 237 937 1373 195 482 2456 255 223 872 452 13.95*
Internal
rotation 2450 343 1399 423 339 802 1473 3641 442 1223 428 335 780 479 1561*
External

rotation 1430 417 2873 417 141 339 2492 235 6.18 2635 421 155  3.69 1167 9.49*

* Statistically significant differences (A = 0.05).

Mean - arithmetic mean value; SD - standard deviation; Vs — Variation coefficient.

t1 - Significance of differences between affected and healthy limb in Examination I;
t2 — Significance of differences between affected and healthy limb in Examination II;
t3 - significance of mean differences between affected limbs in Examinations | and II.

Analysis of mean motion ranges in affected and healthy limb obtained in Examination | indicated very
significant differences. The affected limb had noticeably worse results. It amounted to only 40% of physiological
range of movement. The most significant motion limitations were noted in terms of bending, adduction and internal
rotation, while the least significant in terms of external rotation and abduction. Differences between affected and
healthy limb were statistically significant. Examination Il proved a significant increase of active motion range in the
affected limbs. Nonetheless, they were still lower in comparison to the healthy limb, amounting to on average 73%
of the physiological range. Calculated differences between affected and healthy limb were statistically significant.
Examinations | and Il proved a noticeable improvement in active motion ranges in hip joint of the affected limb.
The improvement was statistically significant.

Table 2 presents characteristics of active motion ranges in the hip joint of the healthy and affected limb in
Examination | and Il in Group B.
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Talile 2. characteristics of active motion ranges of the hip joint in Examination | and Il in Group B

Examination | Examination Il
MOTION . motion range [in °] . . motion range [in °] . motion
affected limb healthy limb t1 affected limb healthy limb range 1
mean  SD Vs mean  SD Vs mean  SD Vs mean  SD Vs fin°]

Bending 221 465 2105 1150 1183 10.03 2523* 424 750 177 1161 11.2 965 18.93* 15.20*
Straightening 12 124 10100 175 092 520 3677 58 153 265 184 139 76  21.15* 14.56*
Abduction 143 527 3680 414 113 277 1739 237 657 277 419 107 256  949* 9.90*
Adduction 39 103 2670 241 220 910 2895 112 289 257 244 227 932 1248 120
Internal rotation 196 521 2657 389 441 1133 979 278 437 157 398 423 10.06 6.86* 11.57*
External

rotation 105 260 1956 412 132 318 4355 151 279 183 416 186 445 7.71* 1043*

* Statistically significant differences (A = 0.05).

Mean — arithmetic mean value; SD - standard deviation; Vs - Variation coefficient.

t1 - Significance of differences between affected and healthy limb in Examination [;
t2 - Significance of differences between affected and healthy limb in Examination II;
t3 — significance of mean differences between affected limbs in Examinations | and II.

Examination | revealed very significant limitations of active motion of the affected limb. Active motion in the hip
joint of the affected leg on average amounted to 24% of physiological range. The biggest mobility limitations were
observed in terms of straightening, adduction and bending, while the least limited motions were external rotation
and abduction. There were statistically significant differences noted. Examination Il proved an increase of active
motion range in the affected limb. Nevertheless, they were lower than healthy limb motion ranges. They amounted
only to 45% of the physiological ranges (with statistically significant differences). The observed improvement of
active motion in the hip joint in the affected limb was statistically significant.

Figures 1 and 2 present analysis of active motion ranges in the hip joint in the affected limb in Group A and
B in Examination | and Il. Based on Examination I, Group B faced greater limitation of active motion ranges in the
hip joint than Group A. Examination Il showed that despite improved active motion ranges in the hip joint in patients
in both groups, the difference between groups persisted. Patients with right-sided hemiparesis experienced much
better improvement in hip joints of the affected limb (Group A).
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Fiﬂlll'ﬂ 1. Comparison of active motion ranges in the hip joint in Group A and B in Examination | [%)]
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Figure 2. comparison of active motion ranges in the hip joint in Group A and B in Examination Il [%]

Discussion

According to the Helsingborg Declaration, shortly after stroke, all patients should have the right to rehabilitation
without preselection (Postepowanie w udarze mézgu 2008). Guidelines for early rehabilitation of stroke patients
assume everyone is treated from the beginning as if they were to fully regain lost functions (Nyka and Jankowska
2009).

Considering current medical advances, the role of early, continuous, comprehensive and easily available
rehabilitation is obvious (Kwolek 2005; Mazurek 2013). 90% of stroke patients qualify for continued rehabilitation
at a rehabilitation unit. Kwolek team’s study (2005) showed that there are no explicit and irreversible counter
indications for rehabilitation. Study by Grochulska and Jastrzebska (2012) revealed that after release from hospital,
only approximately 50% of patients participated in rehabilitation at rehabilitation units; 17% continued the process of
rehabilitation with a privately hired rehabilitation specialist, while every third stroke patient discontinued the process
of rehabilitation for various reasons.

In practice, the rehabilitation process which started at the stroke unit should be professionally continued
at a neurological rehabilitation unit, where early stroke rehabilitation is offered, which should last for 3-9 weeks.
The continuation of the therapy should focus on perfecting the ability to walk and change positions, and on
stimulating functionality. Patients who completed early stroke rehabilitation (2-3 months after stroke), should be
able to walk on their own or with little assistance. Walk should include active bend of the hip joint. Poland faces
the problem of insufficient number of rehabilitation beds; patients are often released with a list of rehabilitation
recommendations which are difficult to meet in practice (Nyka and Jankowska 2009). Therefore, the key factor
of successful rehabilitation is its comprehensiveness and easy availability. Unfortunately, study by Mazurek et al.
(2013) showed that only a small proportion of neurology wards (14%) and rehabilitation wards (10%) in Poland offer
comprehensive stroke rehabilitation.

The Expert Committee of the National Program of Prevention and Treatment of Stroke recommended
short sessions of physiotherapy (e.g. 10-15 minutes) but with many repetitions (e.g. 6 times per day) so that in
total physiotherapy lasts for at least 45 minutes daily (Cztonkowska et al. 2006). In Germany, the recommended
minimum time of rehabilitation care of patients who were transferred from intensive care unit is 4 hours
(Bundesarbeitsgemeinschaft flir Rehabilitation 1995).
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In this study a 4-week rehabilitation treatment was assessed. The examination of patients revealed that the
4-week period was insufficient to mobilize patients and help them regain full active motion in the hip joint of the
affected limb. Patients required further rehabilitation. Kinesiotherapy should be the key element of such treatment
(Jajor et al. 2013), as well as modern therapies and rehabilitation techniques for disabled patients. Karakiewicz et al.
(2011) noted positive impact of computer programs as auxiliary therapy for improving cognitive functions of patients
who suffered from ischemic stroke. It has been established that cognitive disorders constitute a considerable barrier
and may negatively influence rehabilitation success rate (Luk 2012).

An alternative method of reducing disorders caused by neurological diseases is aquatic rehabilitation (Jajor
et al. 2013). Water creates favorable conditions for the human body (Lubkowska et al. 2015; Nalazek et al. 2015).
Due to its beneficial effects, water offers a positive environment to conduct therapy of neuromuscular diseases,
such as stroke. Used for neurologic diseases, the aquatic therapy strengthens muscle groups, improves joint motion
ranges, improves balance, lowers or strengthens tonus, and reduces pain (Becker 2009). Study of hemiparesis
patients revealed that it was possible to speed up the process of teaching them to walk by strengthening muscles,
improving blood flow and overall fitness (Chon et al. 2009; Nowotny-Czupryna 2001).

Gonclusions

1. Hemiparesis patients who suffered from stroke and were included into early physiotherapy treatments
showed considerable improvement of active motion ranges and maintained passive motion ranges in the hip joint of
the affected limb.

2. Patients with right-sided hemiparesis experienced much better improvement in hip joint motion of the
affected limb.

3. The 4-week period was insufficient to mobilize patients and help them regain full active mobility in the hip
joint of the affected limb. These patients required further physiotherapy, until they fully regained functionality.
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