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ABSTRACT

The development of the society is accompanied by a continuous search for means of treatment and
rehabilitation of people with disabilities. Recently, children with Down's syndrome often have injuries of the
lower limbs, which require a competent rehabilitation for the fullest restoration of the function. Objective: to
highlight the main components of physical rehabilitation of children with Down's syndrome with injuries of the
lower limb. The success of rehabilitation with this pathology is possible when using complex therapeutic
physical training, therapeutic massage, physiotherapy. The therapeutic physical culture allows restoring
movements in the lower limb, reduces swelling of the injured leg, prevents the development of traumatic flat
feet, deformities of the foot and the curving of the fingers, restores the functions of the damaged limb and the
movement skill. Massage promotes acceleration of regeneration processes at the site of fracture and
elimination of stiffness. To restore the functions of the lower limb, the combination of massage with mud
therapy, apparatus physiotherapy and mechanotherapy has a good effect. Also, to achieve full recovery of lost
function of ankle joints, an increase in motor activity in the form of soccer can be used. Only with the complex
application of these remedies, recovery occurs quickly enough, with the least dysfunction and preservation of
working capacity. Key words: lower limb, Down's syndrome, therapeutic physical culture, massage,
physiotherapy, football.
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INTRODUCTION

The development of society is accompanied by a continuous search for means of healing the human
body [1,2] at any age and at any pathology [3,4]. With this purpose, actively carried out the experimental
studies [5-7] and clinical observations [8,9]. It is increasingly clear the need of development and improvement
of rehabilitation techniques in pathology in people with genetic disorders [10,11]. With this purpose, there are
different effects [12,13], which helps to restore the physical condition of the person and ensures its integration
into society [14,15].

In the modern world remains relatively high prevalence of injuries of the lower extremities, which occur
in 10-15% of cases of all injuries in children with down syndrome [16]. This is largely due to manifestations of
trisomy on the 21st pair of chromosomes [17].

Practice shows that during the recovery phase after injuries of the lower extremity requires the use of
physical rehabilitation. Fractures of the bones forming the lower limb, the situation is aggravated by the need
for long fixation. This leads to weakening and atrophy of the muscles that dictates the need for the intelligent
application of rehabilitation influences. It is noticed that the early start of physical rehabilitation, the faster
and better will go to restore lost functions [18]. It is recognized that in this state the most efficient is the
integrated use of means of physical rehabilitation, including therapeutic physical culture (physical therapy),
therapeutic massage and physiotherapy [19].

In the analysis of the available literature we can conclude about the lack of compilation of information
about the most effective methods of physical rehabilitation of children with down syndrome, suffered a
fracture of the lower limbs [20,21]. Given that the recovery period after lower leg damage is quite extensive
and covers three phases: stationary phase, early outpatient phase and late ambulatory stage [22], it seemed
important to consider means of physical rehabilitation in injuries of the lower extremity in children with down
syndrome, the most effective at all stages of recovery.

Objective: to highlight the main components of physical rehabilitation of children with down syndrome in
injuries of the lower extremity.

Therapeutic physical culture in the rehabilitation system

LFK at the hospital stage. In the first day, regardless of the type of treatment, the damaged limb, to reduce
swelling, is placed on the Beller's gypsum. Walking on crutches to the patient is allowed on the 8-10th day
without the support of a sick limb. If the fragments are correctly positioned, without an operation, the victim is
sent home after a week in the hospital, and after surgical treatment - at the end of the second week. At this
stage, in order to improve blood circulation and reduce edema, it is recommended that the injured person
receive a periodic lowering of the damaged leg from the bed, and returning it to an elevated position [23].

LFK at an early outpatient stage solves several tasks for rehabilitation: recovery of movement in the
joint of the lower limb; reduction of swelling of the injured leg; prevention of the development of traumatic
flat feet, deformation of the foot and bending of the fingers; restoration of the function of the injured limb and
the skill of movement.

After stopping the fixation, all exercises are performed in a lightweight mode. Exercises with muscle
tension alternate with muscle relaxation. This period of recovery includes all kinds of movements for the
damaged limb. Exercises are performed in the initial lying position, on the abdomen, while sitting; standing on
all fours. After skeletal traction, with oblique and comminuted fractures, the first determination of the
tolerance of the injured limb is carried out in 3,5-4 weeks. When combining a bone fracture with a metal rod, a
screw and a beam, the training of the supporting function is started on the 15th-21st day. If the stabilization of
the fragments is achieved by means of compression-distraction apparatus, the load with support on the
injured leg is given on the 7th-10th day [24].

In the future, the exercises include foot movements, exercises with weights and resistance and with

gymnastic objects. Gradually, the occupation is entered the initial position standing upright and on the knees.
Other options for walking: on socks, heels, on the outside or inside edge of the feet, forward back, sideways,
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cross-step, in the semicircle, etc. Positive signs are: absence of pain during palpation in the fracture region and
axial load and absence of edema [25].

LFK in the late ambulatory stage solves two main tasks: the final restoration of the motion of the damaged
limb and the normalization of all body functions.

Late outpatient stage begins with the moment of removal of gypsum fixation and lasts until the
clinical and functional recovery of the patient. In this period the patient receives exercise therapy in
combination with a massage. An increase in the surface of the exposed massage (shin, thigh and buttocks)
promotes the restoration of lower limb function regardless of the localization of the fracture and improves the
effect of exercise therapy. The load on the leg can be used after restoring active movements in the lower limb
in the absence of pain and 2-3 weeks after the immobilization ceases. LFK at this stage of rehabilitation can
restore the normal amplitude of movements in the joints, strengthen the strength of the muscles of the entire
body, eliminate contractures and prevent flat feet [26].

Therapeutic massage in the rehabilitation system

Massage promotes the acceleration of regeneration processes at the site of fracture and
improvement of mobility. Early massage starts from the 3rd-5th day after repositioning. Massage the diseased
limb is possible in a plaster bandage and with superimposed skeletal traction. When a plaster bandage is
applied to a limb, vibration reflex-segmental massage is recommended, which is performed in a certain reflex
area, which corresponds to the lumbar region of the spine, segment L3-L4. Given the reflex effect of massage,
you should massage your healthy leg every day for 3-5 minutes [27].

With a skeletal traction for the heel bone massage is performed on the thigh and shin areas, focusing
on the reduction of muscle tone, which can be increased not only at the site of the fracture. In these cases, a
gentle vibrating massage lasting 3-5 minutes every other day with a relaxed limb musculature is used. From
receptions of manual massage apply alternately uninterrupted and intermittent stroking in the centripetal
direction.

If there is swelling of the foot, start with a light suction massage in the direction from the edge to the
center. After reduction of the edema, they pass to intermittent stroking according to the type of zigzag
movements, avoiding the fracture site [28].

2-3 weeks after the removal of the gypsum, hugging intermittent stroking is performed, with the
hands moving towards each other. A month after the removal of the plaster bandage, a flat deep stroking
begins, and then embracing, intermittent, intermittent stroking, slight pinching, continuous kneading in the
longitudinal, circular direction and, finally, active mobilization of the ankle joint. All these methods of massage
are combined with exercise therapy. To restore the functions of the ankle joint, a combination of massage with
mud therapy, apparatus physiotherapy and mechanotherapy has a good effect [29].

The use of physiotherapy in the rehabilitation system

With lesions of the lower limb, the best results are noted when applying: ionophoresis with novocaine
(with pain syndrome) every 2 days; phonophoresis (ultrasound) with hydrocortisone (after 3 days); with
obligatory bandage of the lower limb [30]. This will improve blood circulation in vessels of any caliber [31, 32]
and accelerate the reparative process to the highest possible level [33,34].

The use of football training elements in the rehabilitation system Football is not just a game, it is a great
opportunity for full-fledged physical and emotional development. Football develops coordination, endurance,
collectivism, promotes the increase of intelligence. Also, football can be used in physical rehabilitation to
achieve full recovery of the lost function of the lower limb [35]. The lessons on football will teach you to
improve the functioning of the limbs with individual movements. Football teaches to repeat after the trainer
and independently carry out certain motor actions, forming skills of motor improvisation in a child with Down's
syndrome. Classes develop imaginative thinking and imagination, they will give a harmonious plastic
development. In football, not only are the main moves that are characteristic of football valuable. The basic
model of the football session includes stimulation of the breathing process, easy stretching, helps in the
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development of plastics and all this is done in harmony, in the company of peers. Communication in football
training is not only a training or fun, it is an opportunity for self-realization and recovery. Football will help to
eliminate emotional and physical disorders and restore the condition of a child with Down syndrome [31].

CONCLUSION

Damage to the lower limb is an actual problem of our time. Various injuries of the lower limb in
children with Down syndrome often lead to a prolonged limitation of mobility, have a negative impact on the
leading physiological systems of the body, on health indicators in general and the level of overall performance.
Children with Down syndrome with fractures of the lower limb need physical rehabilitation at all stages of
restorative treatment. In fractures of the lower extremity in children with Down's syndrome, the situation is
aggravated by the need for prolonged fixation of the joint in a certain position, which always leads to
weakening and atrophy of the muscles, which further complicates the rehabilitation process and makes it
more prolonged. In the complex application of physical therapy, massage, physiotherapy and football, physical
rehabilitation can be maximally effective, ensuring full restoration of the functions of the injured lower limb.

REFERENCES

[1] Bikbulatova AA, Karplyuk AA, Tarasenko OV. (2017) Model of Activities of the Resource Training Center
of the Russian State Social University in Terms of Professional Orientation and Employment of Persons
with Disabilities. Psikhologicheskayanaukaiobrazovanie. 22(1):26-33.

[2] Bikbulatova AA, Pochinok NB. (2017) Professional Skills Competitions for People with Disabilities as a
Mechanism for Career Guidance and Promotion of Employment in People with Special
Needs.Psikhologicheskayanaukaiobrazovanie. 22(1):81-87.

[3] ZavalishinaSYu., Nagibina EV. (2012) Dynamics of microrheology characteristics of erythrocyte in
children 7-8 years with scoliosis with therapeutic physical training and massage.Technologies of Living
Systems. 9(4):29-34.

(4] VatnikovYuA, ZavalishinaSYu, Pliushchikov VG, Kuznetsov VI, Seleznev SB. (2017) Early-changes
diagnostics of erythrocytes microrheological features in the model of dyslipidemia development in rats
at the late stages of ontogenesis. Bali Medical Journal. 6(1): 216-222. d0i:10.15562/bmj.v6i1.483

[5] ZavalishinaSYu. (2011) Fibrinolysis blood activity at calves in the first year of life.Zootekhniya. 2:29-31.

[6] ZavalishinaSYu. (2010) Anticoagulative and fibrinolitic activity of plasma of blood at calves.Veterinariya.
11:41-43.

[7] Glagoleva TI. (2017) Physiological features of vascular control over aggregation processes in the blood
of repair heifers on the growth. Zootekniya. 5:14-16.

[8] Skoryatina IA, ZavalishinaSYu. (2017) Ability to aggregation of basic regular blood elements of patients
with hypertension anddyslipidemia receiving non-medication andsimvastatin.Bali Medical Journal.
6(3):514-520. d0i:10.15562/bmj.v6i3.552

[9] Kotova OV, ZavalishinaSYu, Makurina ON, KipermanYaV, Savchenko AP. (2017) Impact estimation of
long regular exercise on hemostasis and blood rheological features of patients with incipient
hypertension. Bali Medical Journal.2017;6(3):514-520. doi:10.15562/bmj.v6i3.552

[10] Kozlova SI, Demikova NS. (2007) Hereditary syndromes and medical-genetic counseling. Moscow, 2007;
290-291.

[11] Makhov AS, Zubenko MB. (2017) Physical culture and sport system for children with Down syndrome:
design issues. Theory and Practice of Physical Culture.4:3.

[12] Mikhaylova IV, Shmeleva SV, Makhov AS. (2015) Adaptive chess educational technology for disabled
children.Theory and Practice of Physical Culture. 7:12.

[13] ZavalishinaSYu, VatnikovYuA, Kulikov EV, Yagnikov SA, Karamyan AS. (2017) Diagnostics of erythrocytes’
microrheological features and early abnormalities of rats in the model of experimental hypertension
development.Bali Medical Journal. 6(3):470—475. doi:10.15562/bmj.v6i3.589

[14] Bonkalo TI, Shmeleva SV, Zavarzina 0O, DubrovinskayaYel, OrlovaYuL. (2016) Peculiarities of
interactions within sibling subsystem of a family raising a child with disabilities. Research Journal of
Pharmaceutical, Biological and Chemical Sciences. 7(1):1929-1937.

[15] Strelkov VI, Zavarzina OO, Shmeleva SV, Kartashev VP, Savchenko DV. (2016) Psychological barriers in
college teacher’s career «Helping professions». Research Journal of Pharmaceutical, Biological and
Chemical Sciences. 7(1):1938-1945.

March-April 2018 RJPBCS 9(2) Page No. 618



(16]
(17]
(18]

(19]
[20]

[21]

[22]

(23]
[24]

[25]
(26]

(27]
(28]
[29]
(30]
(31]
(32]
(33]

(34]

(35]

(36]

ISSN: 0975-8585

Semenova NA. (2014) The health status of children with down syndrome: dissertation ... of candidate of
medical Sciences. Moscow, 84.

Esipova TP, Kobyakov EA, Markovska AV. (2015) Integrated development of children with down
syndrome an early age. Novosibirsk: GOOI "Society "Down Syndrome", 34.

Kotelnikov GP, Miroshnichenko V.F. (2009) Closed injuries of limbs. Moscow, publishing group GEOTAR-
Media, 675.

Kotelnikov GP. (2006) Traumatology and orthopedics. Moscow: GEOTAR-Media, 400.

Babayan VV. (2013) Clinico-functional and metabolic characteristics of children with Down syndrome:
the dissertation of the candidate of medical sciences. Moscow, 142.

BarashnevaYul. (2011) Down Syndrome. Medico-genetic and socio-psychological portrait. Moscow:
"Triad-X", 12.

Krosshaug T, Slauterbeck JR, Engebretsen L, Bahr R. (2007) Biomechanical analysis of anterior cruciate
ligament injury mechanisms: three-dimensional motion reconstruction from video sequences. Scand J
Med Sci Sports. 17:498-510.

StepanenkovaEYa.(2008) Theory and methods of physical education and child development. Moscow:
"Academy" Publishing Center, 145.

Epifanov VA, Epifanov AV. (2009) Restorative treatment for injuries of the musculoskeletal system.
Moscow: Geotar-honey, 480.

Velitchenko VK.(2000) Physical education for weakened children. Moscow, 166.

Grebova LP. (2006) Therapeutic physical culture in cases of disorders of the musculoskeletal system in
children and adolescents. Moscow: Publishing Center "Academy", 176.

Dubrovsky VI, Dubrovskaya AV. (2005)Massotherapy. Moscow: Geotar-honey, 504.

Verbov AF.(2002) Basics of therapeutic massage.Rostov n / Don, 320.

Krasikova IS. (2009) Children's massage and gymnastics for the prevention and treatment of disorders
of posture, scoliosis and flat feet. St. Petersburg: CORONA-Vek, 320.

Kabarukhin BV. (2010) Kinds of rehabilitation: physiotherapy, physiotherapy exercises, massage. Rostov
n/ Don, 557.

ZavalishinaSYu.(2012) Hemostatic activity of a vascular wall at newborn calfs //Russian Agricultural
Sciences. 1:37-39.

ZavalishinaSYu. (2012) Dynamics of hemostasis system at newborn calves with iron defiviency by use
ferroglucin and glicopin. Zootekhniya. 7:14-16.

ZavalishinaSYu. (2012) Activity of a vascular hemostasis at calfs of a dairy food.Russian Agricultural
Sciences. 4:49-51.

Glagoleva TI. (2015) Vascular disaggregation control of major blood elements at calves on lacto-
vegetable feeding. Zootekniya. 5:22-24.

VatnikovYuA, ZavalishinaSYu, Kulikov EV, Vilkovysky IF, Nikishov AA.(2017) Correctional abilities of
regular muscle activity in relation to erythrocytes’ microrheological features of rats with experimentally
developed hypertension.Bali Medical Journal. 6(3):449-456. doi:10.15562/bmj.v6i3.586

Makhov AS, Zubenko MB. (2017) Mini-football with children with Down syndrome.Shuya: publishing
house of the Shuya branch of the Ivanovo State University, 174.

March-April 2018 RJPBCS 9(2) Page No. 619



