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ABSTRACT 

The aim of the study was to evaluate postural tonic changes and the motor difficulties of the subjects 
examined were taken into account. For the study, 10 subjects with Down syndrome between the ages of 17 
and 38, 7 male and 3 females, were recruited, for a period of 10 month, all with different postural alterations 
and pathologies. Everyone three times a week performed adapted physical activity protocols; these have 
been customized and adapted to each individual case, taking into account not only the problems related to 
the syndrome, but also the emotional sphere of each of them and motor skills. The subjects were subjected 
a preliminary (T0) static and dynamic baropodometric tests and video-analysis and then repeated every three 
months (T1, T2). It’s results total and partial improvements in 85% of cases. For each subject, an individual 
motor treatment program has been drawn up. We can conclude in saying that motor treatment is an important 
method of treating paramorphisms of the lower limb even in the case of subjects with Down Syndrome that 
translates into prevention and mitigation of the pathologies from which they suffer, improving daily life, 
autonomy and quality of life. 
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INTRODUCTION 
 
Down syndrome (DS), more properly trisomy 21, is a genetic pathology caused by a supernumerary 
chromosome 21 in which phenotypic manifestations can result from the balance between genetic, 
environmental, and stochastic events (Reeves et al. 2001; Rachidi and Lopes 2007). 
 
This predisposes more to pathologies of the CNS, gastrointestinal tract, visual apparatus, the cardiovascular 
system as well as posture disorders and therefore consequently to pathologies of the musculoskeletal 
system. (Roche et al. 2015). 
 
Down syndrome is also associated with an increased incidence of autoimmune diseases, including thyroid 
disorders (Kennedy et al. 1992; Karlsson et al. 1998), with a well-documented increase in the risk and 
prevalence of type 1 diabetes (Anwar et al. 1998; Van Goor et al. 1997; Farquhar JW 1969; Gillespie et al. 
2006). 
 
Bertapelli et al. (2016), analysing 4280 studies on the subject, defines a combined prevalence of overweight 
and obesity in young people with DS ranging from 23% to 70% and a greater predisposition to overweight 
and obesity than subjects without DS. 
 
At the expense of the musculoskeletal system, the subject with Down Syndrome has capsular ligament laxity 
and muscle hypotonia that can induce a delay in the acquisition of motor stages and lower levels of physical 
activity in children with DS. (Agiovlasitis et al. 2009; Jacobsen & Hansson 2000; Caird et al. 2006; Chang et 
al. 2009). 
 
Excessive joint excursion, caused by ligament laxity and muscle hypotonia, causes morphological changes 
in skeletal structures, which, in adulthood, can cause spontaneous fractures or dislocations. (Bennet et al. 
1982; Hresko et al. 1993). 
 
This is most evident in the lower limb where it is possible to detect, a valgism of the knees associated with 
pronation and flatness of the foot (about 58%). (Volman et al. 2007; Perotti et al. 2018). 
 
This system induces instability both in static and during walking that is bradykinetic, in small steps, and with 
an extension of the stance phase. (Cimolin et al. 2010; Galli et al. 2008). 
 
The improvement of posture is now recognized as a method of prevention of pathologies at the expense of 
the musculoskeletal system and improvement of performance. (Francavilla et al. 2020; Parisi et al. 2001; 
Cristofalo et al. 1998). 
 
Di Maio et al. (2020), Polito et al. (2020) Francavilla & Francavilla (2013), agree that exercise can induce a 
reduction in oxidative stress, the incidence of cardiovascular diseases, complications related to diabetes, and 
the reduction of the incidence of metabolic disorders typical of obesity. 
 
Other studies indicate that motor exercise, in this case, proprioceptive training and the selective muscle 
strengthening program, lead to benefits in terms of quality of life and prevention of musculoskeletal disorders 
in sportsmen. (Fischetti et al. 2020; Francavilla et al. 2003; Francavilla et al. 2016). 
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Eid et al. (2017) showed that by subjecting subjects with DS to isokinetic training these developed better 
postural control and balance compared to the subjects in the control group. 
 
METHODOLOGY 
 
For the study, 10 subjects with Down syndrome between the ages of 17 and 38, 7 male and 3 females, each 
with a flat foot, knee varus or valgus, pelvic dysmetria. They were recruited, for 10 months. 
 
Sophisticated video analysis technologies and the latest generation baropodometric platform were used, for 
postural assessments. The "FreeStep" software, which is an advanced software for the study of 
baropodometry, posture, biomechanics, and the man-space relationship, and the "Sensor Medica" 
baropodometric platform were employed. 
 
The people recruited were subjected to static and dynamic baropodometric tests and computerized 
videography, both in the initial phase (T0), in the intermediate phase of the study (T1), and after (T2) the 
treatments. The main parameters taken into account by baropodometry are plantar surface, pressure, force, 
load distribution. 
 
Everyone three times a week performed adapted physical activity protocols; these have been customized 
and adapted to each case. The motor protocol included proprioceptive and coordination exercises to improve 
the quality of walking and to reduce awkwardness; stretching, balance, and muscle strengthening 
movements, to tone the muscles of the postural tonic system. 
 
The purpose of the proprioceptive exercises was to stimulate the breech baroreceptors through complex but 
simple exercises to stimulate the pressoreceptors of the soles of the feet, which inform the brain about the 
current position and favour the correct functioning of the antigravity muscle chain. 
 
Various types of tools were used for the motor treatments; more specific ones such as proprioceptive 
cushions and platforms, elastic bands, and dumbbells; but also, more common objects, used to achieve the 
purposes of the study. The choice was strategic because we tried, with success, to capture everyone's 
attention with different colours and shapes, proposing complex exercises in the form of games. For example, 
to restore walking coordination a "path of colours" was created which was struck by differentiating the plantar 
support. 
 
Table 1. Sample data. 
 Age Gender Weight Height 

First case 31 Male 52.5 kg 1.53 m 
Second case 29 Male 78.2 kg 1.60 m 
Third case 20 Male 67.8 kg 1.58 m 
Fourth case 17 Male 80.0 kg 1.70 m 
Fifth case 21 Male 67.8 kg 1.58 m 
Sixth case 35 Male 75.6 kg 1.68 m 
Seventh case 38 Male 70.0 kg 1.65 m 
Eighth case 22 Female 80.0 kg 1.68 m 
Nineth case 35 Female 98.5 kg 1.65 m 
Tenth case 17 Female 52.0 kg 1.61 m 
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Table 2. Sample results. 

First case Global improvements 

Second case Global improvements 

Third case Partial improvements 

Fourth case Global improvements 

Fifth case Partial improvements 

Sixth case Global improvements 

Seventh case Sample case 

Eighth case Global improvements 

Nineth case Sample case 

Tenth case No improvement 

 
CLINICAL CASE REPORTS 
 
Below are reported the pre-and post-treatment global postural evaluation of 10 subjects with DS. 
 
First Clinical Case 
T0 Evaluation 
 

 
 

Figure 1. First Clinical Case T0. 
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Case 1 presented irregular plantar support. From the static and dynamic examination, the body centre of 
gravity was off-centre for the support polygon, shifted to the right, and placed in front. The pressure centres 
of both limbs were misaligned. The centre of pressure of the left limb was placed in front of it, the right one 
retroposed. The point of maximum pressure positioned in the left forefoot showed an evident overload on the 
right, equal to 60% of the overall weight. The distribution of the load between the forefoot and the hindfoot 
was uneven, with an evident overload in the forefoot area. The surfaces of the two feet were different from 
each other, with greater support on the right of 123cm² and 63cm² on the left. He had a right knee valgus 
angle of 172º, to the left of 165º. The two rear feet both had an angle of 175º. The initial inclination of the 
pelvis was 2º. 
 
T2 assessment 
 

 
 

Figure 2. First Clinical Case T2. 
 
At T2, the static examination carried out, presents the alignment of the pressure centres of the individual 
limbs, in line with the body's centre of gravity, while the centre of pressures is retroposed concerning the 
centre of the support polygon. The point of maximum pressure is positioned in the right retro-podalic area. 
The load distribution between the left and right limbs appears equally distributed, with a load distribution 
equal to 50% in both feet. The distribution of the load between the forefoot and rearfoot, both on the left and 
the right, indicates evident overloads in the retro-podalic part. The support surfaces of the two feet are quite 
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similar to each other, with 94cm² on the left, and 102cm² on the right. Between the two fore-foot, however, a 
difference in the surface is detectable, greater on the right; while between the two rear feet, this difference is 
greater on the right, but not significant. In front view the valgus angle described by the knees is 171º to the 
right and 175º to the left. Both the rear feet are inclined 175º. 
 
Second Clinical Case 
T0 Evaluation 
From the static baropodometric evaluation, the pressure centre was placed in front of the centre of the support 
polygon and the pressure centres of the single limbs were misaligned; the left before it, while the right after 
it. The point of maximum pressure was positioned in the right retro-podalic part. The distribution of body 
weight on the two limbs indicated a good load distribution (50% of the weight on the left, 50% on the right). 
The distribution of the load between the forefoot and the hindfoot, both on the left and the right, indicated 
evident overloads in the forefoot. The support surfaces of the two feet were quite similar to each other 
(119cm² on the left, 108cm² on the right). The knee had a width of 167° to the right and 172° to the left, with 
an overall inclination of the lower limbs equal to 266°. The valgus angle of the knee was 177° to the right 
and 164° to the left posteriorly, while the hindfoot angle of 167° to the right and 179° to the left, and pelvis 
inclination of 3°. 
 

 
 

Figure 3. Second Clinical Case T0. 
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T2 assessment 
The body centre of gravity is cantered but preceded and the pressure centres of the left and right limbs are, 
according to the norm, aligned with each other. The point of greatest load is located in the right forefoot to 
indicate an excessive load concentration. The load distribution between the left and right limbs is normal and 
is equal to 48% of the weight on the left, and 52% on the right. The distribution of the load between the 
forefoot and the hindfoot, both on the left and the right, indicates evident overloads in the forefoot. The support 
surfaces of the two feet are quite similar to each other, with an area of 134cm² on the left, and 126cm² on the 
right. Between the two fore-foot and hindfoot, a moderate difference in the surface is detectable. In front view 
the angle of the right knee has a width of 167° and 166° to the left, with an overall inclination of the lower 
limbs of 268°. Posteriorly, the angle of the right knee is 171° and 157° to the left; while the right rear foot 
inclines 161° and the left of 149°. 
 

 
 

Figure 4. Second Clinical Case T2. 
 
Third Clinical Case 
T0 Evaluation 
The body centre of gravity was off-centre, concerning the overall support polygon, shifted to the left, and rear-
placed. The pressure centres of both limbs were aligned with each other, but the distribution of body weight 
on the two limbs revealed overload on the left, equal to 54% of the overall weight. The distribution of the load 
between the forefoot and the hindfoot, both on the left and the right, indicated evident overloads in the retro-
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podalic part. An excessive difference in surface area was detected between the two fore-foot, greater on the 
right; while between the two rear feet, there was no appreciable difference in surface. The pelvis had an 
anterior inclination of 4°, with a valgus angle of 166° in the right knee and 170° in the left knee, for an overall 
inclination of the lower limbs equal to 269°. At the rear, the angle of the right knee was 171° and 170° to the 
left, while the right rear foot circumscribed an angle of 177° and to the left of 170°. 
 

 
 

Figure 5. Third Clinical Case T0. 
T2 assessment 
The body centre of gravity, in the support polygon, is shifted to the left and rear-placed. The pressure centres 
of the individual limbs are misaligned and concerning the body centre of gravity, the left one is retroposed, 
the right one is in front. The point of maximum pressure is positioned, according to the standard, in the left 
retro-podalic part. The distribution of body weight on the two limbs indicates a good load distribution (50% of 
the weight on the left, 50% on the right). The distribution of the load between the forefoot and rearfoot, both 
on the left and the right, indicates evident overloads in the retro-podalic part. The surfaces of the two feet are 
different from each other with greater support on the right, where it occupies an area of 84 cm² and 65cm² 
on the left. An excessive difference in surface area can be detected between the two fore-foot, greater on 
the right; between the two rear feet, a moderate difference in the surface is detectable, greater to the right. 
The basin is symmetrical, with zero inclination. The right knee has an angle of 168° and to the left of 169°, 
with an overall inclination of the lower limbs equal to 269°. On the back, however, there is an inclination of 
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174° in the right knee and 173° in the left. The rear foot is instead inclined 174° to the right and 180° to the 
left. 
 

 
 

Figure 6. Third Clinical Case T2. 
 
Fourth Clinical Case 
Evaluation T0 
The body centre of gravity was, in the support polygon, off-centre, shifted to the left and rear-placed; the 
pressure centres of the individual limbs, however, are misaligned. For the body's centre of gravity, the left 
one was rear-placed, the right one preceded. The point of maximum pressure was positioned in the left retro-
podalic part. The distribution of body weight on the two limbs revealed an evident overload on the right, equal 
to 56% of the overall weight. The distribution of body weight on the two limbs indicated a good load distribution 
(50% of the weight on the left, 50% on the right). The value of the load between the forefoot and the hindfoot 
on the left indicated an evident retro-podalic overload with 27% in the forefoot and 73% in the hindfoot, while 
on the right, it indicated a slight retro-podalic overload, equal to 41%, in the forefoot and 59% in the rearfoot. 
An excessive difference in surface area was detected between the two fore-foot, greater on the right; between 
the two rear feet excessive difference in surface to the left. The valgus angle of the left knee was 166° and 
164° to the right, with an inclination of the pelvis of 6°. At the rear, the angle of the right knee was 167º and 
161º of the left. The right rear foot was tilted by 173º, the left by 168º. 
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Figure 7. Fourth Clinical Case T0. 
 
T2 assessment 
The body's centre of gravity is aligned, as are the pressure centres. The point of greatest load is, as in the 
norm, positioned in the left retro-podalic area. The distribution of body weight on the two limbs is equal in 
both limbs. The surfaces of the two feet are slightly different from each other with greater support on the right, 
equal to 112 cm² and 98 cm² on the left. The angle of the left knee is 173° and 169° to the right, with an 
inclination of the lower limbs equal to 268° and the pelvis of 3°. Posteriorly, the right knee presents an angle 
of 171º and 172º to the left. The hindfoot, on the right, is inclined in valgus by 171º, to the left by 176º. 
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Figure 8. Fourth Clinical CaseT2. 
 
Fifth Clinical Case 
T0 Evaluation 
The body centre of gravity, in the support polygon, was slightly shifted to the left. The pressure centres of the 
individual limbs were misaligned. The centre of pressure of the right limb was placed in front of the left, 
retroposed. The point of maximum pressure was positioned, according to the norm, in the left retro-podalic 
part. The distribution of body weight on the two limbs revealed a moderate overload on the left (54% of the 
overall weight). The value of the load between the forefoot and hindfoot on the left indicated an evident retro-
podalic overload (forefoot 31%, hindfoot 69%), while on the right an excessive forefoot overload (forefoot 
55%, hindfoot 45%). The surfaces of the two feet were different from each other with greater support on the 
left (66cm² on the left, 58cm² on the right). A slight difference in surface area was detected between the two 
forefeet, greater on the left; between the two hind feet, there was an excessive difference in surface area, 
greater on the left. The pelvis was tilted by 5º, with similar angles to each other in the right knee of 174º and 
the left of 175º. The overall inclination of the two limbs was 268º. On the back, the angle of the right knee 
was 174° and 169° on the left; while the rear foot is 176° to the right and 177°. 
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Figure 9. Fifth Clinical Case T0. 
 
T2 assessment 
The body centre of gravity C, in the support polygon, is displaced to the left and rear-placed. The pressure 
centres of the individual limbs are misaligned. The centre of pressure of the right limb is placed in front, the 
left one is retroposed. The point of maximum pressure is positioned, according to the standard, in the left 
retro-podalic part. The distribution of body weight on the two limbs reveals an evident overload on the left 
(56% of the overall weight). The distribution of the load between the forefoot and rearfoot, both on the left 
and the right, indicates evident overloads in the retro-podalic part. The support surfaces of the two feet are 
quite similar to each other (58cm² on the left, 53cm² on the right). There is a slight difference in the surface 
between the two forefeet, greater on the left; between the two rear feet, a moderate difference in the surface 
is detectable, greater on the left. The pelvis inclination is 4º, anteriorly the angle described by the right knee 
is 169°, while from the left it is 172°, with a global inclination of the lower limbs equal to 268°. On the back, 
on the other hand, there is an inclination of the sips equal to 7º, with an angle of the right knee of 173° and 
171º in the left; in the right rear foot, on the other hand, there is an angle of 177° and in the left one of 178°. 
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Figure 10. Fifth Clinical Case T2. 
 
Sixth Clinical Case 
T0 Evaluation 
From the static examination carried out on Sixth Case, the body centre of gravity was located in a 
decentralized position, concerning the overall support polygon and moved to the left and rear-placed. The 
pressure centres of the individual limbs were misaligned. Concerning the body's centre of gravity, the left one 
was rear-placed, the right one preceded. The load distribution between the left and right limbs showed an 
excessive overload on the left (57% of the overall weight). The distribution of the load between the forefoot 
and the hindfoot, both on the left and the right, indicated evident overloads in the retro-podalic part. The 
surfaces of the two feet were different from each other, with greater support on the left (74cm² on the left, 
66cm² on the right). An excessive difference in surface area was detected between the two rear feet, greater 
on the left. The pelvis was tilted of 3º, the right knee made an angle of 170º, while the left one of 169º; 
posteriorly, the angle formed by the right knee was 172º, the left 169º. The rear foot instead formed an angle 
of 170º to the right, and of 168º to the left. 
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Figure 11. Sixth Clinical Case T0. 
 
T2 assessment 
From the static examination carried out on Sixth Case, it appears that the pressure centres of the individual 
limbs are misaligned. Concerning the body's centre of gravity, the left one is in front of it, the right one is 
backward. The point of maximum pressure is positioned, according to the standard, in the right retro-podalic 
part. The distribution of body weight on the two limbs shows a moderate overload on the right equal to 54% 
of the overall weight. The distribution of the load between the forefoot and rearfoot, both on the left and the 
right, indicates evident overloads in the retro-podalic part. The surfaces of the two feet are equal to each 
other, that is 54cm² of support for each foot. A moderate surface difference is detectable between the two 
hind feet, greater on the left, while a moderate surface difference is detectable between the two rear feet, 
greater on the right. The pelvis is tilted 2º, the right knee forms an angle of 169º, while the left one 170º. At 
the rear, the angle formed by the right knee is 170º, the left one is 168º. The rear foot forms an angle 169º to 
the right, and 172º to the left. 
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Figure 12. Sixth Clinical Case T2. 
 
Seventh Clinical Case 
T0 Evaluation 
The body centre of gravity was in a central position for the overall support polygon, with the pressure centres 
of the individual limbs misaligned. The centre of pressure of the right limb was placed in front of it, the left 
one was retroposed. The load distribution between the left and right limbs showed an excessive overload on 
the left (58% of the overall weight). The left forefoot to hindfoot load value indicated obvious retro-podalic 
overload (forefoot 17%, hindfoot 83%), while on the right it indicated excessive forefoot overload (forefoot 
62%, hindfoot 38%). The surfaces of the two feet were different from each other, with greater support on the 
right, equal to 98cm². The inclination of the pelvis was 4° and the varus angle of the right knee was 162°, 
while the left one was 170°; overall the inclination of the lower limbs was 269°. At the rear, the inclination of 
the sips was 20º, with the valgus angle to the right of the knee equal to 169º and 170º to the left. The rear 
foot was inclined 171º to the right and 175º to the left. 
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Figure 13. Seventh Clinical Case T0. 
 
T2 assessment 
The body centre of gravity is central to the overall support polygon, but the pressure centres of the individual 
limbs are misaligned. The centre of pressure of the right limb is placed in front, the left one is retroposed. 
The point of maximum pressure is positioned, according to the standard, in the left retro-podalic part. The 
distribution of body weight on the two limbs shows a moderate overload on the left, equal to 55% of the 
overall weight. The value of the load between the forefoot and hindfoot, on the left, indicates an evident retro-
podalic overload (forefoot 22%, hindfoot 78%), while on the right it indicates an excessive forefoot overload 
(forefoot 57%, hindfoot 43%). The support surfaces of the two feet are quite similar to each other (93cm² on 
the left, 102cm² on the right). An excessive difference in surface area is detectable between the two forefeet, 
greater on the right, while between the two rear feet, an excessive difference in the surface is detectable, 
greater on the left. The inclination of the pelvis is 12°; on the front, the valgus angle of the right knee is equal 
to 168° and 169° to the left, as well as the inclination of the lower limbs equal to 268°. 
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Figure 14. Seventh Clinical Case T2. 
 
Eighth Clinical Case 
T0 Evaluation 
The centre of the pressures was placed in front of the centre of the support polygon and the pressure centres 
of the individual limbs are aligned with each other. The load distribution between the left and right limbs 
showed a slight overload on the right, equal to 54% of the overall weight. The value of the load between the 
forefoot and hindfoot on the left indicated a modest retro-podalic overload (forefoot 48%, hindfoot 52%), as 
well as on the right (forefoot 47%, hindfoot 53%). The support surfaces of the two feet were quite similar to 
each other, with an area of 120 cm² on the left and 110 cm² on the right. The right knee had a valgus angle 
of 164° to the right and 166° to the left and a pelvic tilt of 4°. At the rear, the angle of both knees was 165°, 
while the angle of the right hind foot was 175°, to the left of 170°. 
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Figure 15. Eighth Clinical Case T0. 
T2 assessment 
The pressure centres of the individual limbs are well aligned with each other and in line with the body's centre 
of gravity. The point of maximum pressure is positioned in the right-rear part of the pod. The distribution of 
body weight on the two limbs indicates a good load distribution (48% of the weight on the left, 52% on the 
right). The value of the forefoot to hindfoot load on the left indicates a slight forefoot overload (forefoot 48%, 
hindfoot 52%), while on the right it indicates excessive forefoot overload (forefoot 52%, hindfoot 48%). The 
support surfaces of the two feet are quite similar to each other (128cm² on the left, 121cm² on the right). 
Between the two forefeet, a moderate difference in the surface is detectable, greater on the left, as well as 
between the two rear feet. In front view the knees have an angle of 164° to the right and 166° to the left. The 
pelvis is inclined by 1º. The right rear foot is instead inclined by 177º, to the left instead of 166º; while the 
knees present an angle of 164º to the right and 162º to the left on the back. 
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Figure 16. Eighth Clinical Case T2. 
 
Ninth Clinical Case 
T0 Evaluation 
The body centre of gravity in the support polygon was off-centre, shifted to the left, and rear-placed. The 
pressure centres of the left and right limbs were not in line with each other. The centre of pressure of the right 
limb was placed in front of it, the left one was retroposed. The point of maximum pressure was positioned in 
the left retro-podalic part. The value of the load between the forefoot and the hindfoot on the left indicated an 
evident retro-podalic overload (forefoot 38%, hindfoot 62%). The surfaces of the two feet were different from 
each other, with greater support on the right (147cm² on the left, 170cm² on the right). An excessive difference 
in surface area was detected between the two forefeet, greater on the right, while between the two rear feet 
it was moderate. Anteriorly, the pelvis was asymmetrical with an inclination of 6º, while the right knee 
circumscribed an angle of 168º, and to the left of 163º. On the back, on the other hand, the angle of the right 
knee was 161º wide and the rear foot was inclined by 178º, while on the left the knee angle was 154º and 
the rear foot was 174º. 
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Figure 17. Ninth Clinical Case T0. 
 
T2 assessment 
The body centre of gravity is in a central position concerning the overall support polygon, but the pressure 
centres of the individual limbs are misaligned. The centre of pressure of the right limb is placed in front, the 
left one is retroposed. The point of maximum pressure is positioned in the right retro-podalic part. The 
distribution of body weight on the two limbs reveals a significant overload on the right (53% of the overall 
weight). The value of the load between the forefoot and hindfoot on the left is within the physiological values, 
while on the right it indicates a slight forefoot overload (forefoot 48%, hindfoot 52%). The support surfaces of 
the two feet are quite similar to each other (120cm² on the left, 132cm² on the right). An excessive difference 
in surface area can be detected between the two forefeet, greater on the right; between the two rear feet, 
there is no appreciable difference in surface area. Front the pelvis is asymmetrical and inclines 10º, while the 
right knee circumscribes an angle of 170º, and to the left of 159º. On the back, on the other hand, the angle 
of the right knee has a width of 163º, and the rear foot is inclined by 177º, while on the left the angle of the 
knee is 156º and of the rear foot of 179º. 
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Figure 18. Ninth Clinical Case T2. 
 
Tenth Clinical Case 
T0 Evaluation 
The body centre of gravity, in the support polygon, was shifted to the left and rear-placed. The pressure 
centres of the individual limbs were well aligned with each other and in line with the body's centre of gravity. 
The point of maximum pressure was positioned, according to the norm, in the left retro-podalic part. The load 
distribution between the left and right limbs showed an excessive overload on the left (56% of the overall 
weight). The distribution of the load between the forefoot and the hindfoot, both on the left and the right, 
indicated evident overloads in the retro-podalic part. The surfaces of the two feet were equal to each other, 
equal to 48cm² of support for each foot. A slight difference in surface area was detected between the two 
forefeet, greater on the right, while between the two rear feet, a slight difference in the surface was detected, 
greater on the left. In front view the pelvis was inclined by 2°, the left knee angle was 166°, while it was 171° 
to the right. 
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Figure 19. Tenth Clinical Case T0. 
 
T2 assessment 
The body centre of gravity, in the support polygon, is shifted to the left and rear-placed. The pressure centres 
of the individual limbs are misaligned. The centre of pressure of the right limb is placed in front, the left one 
is retroposed. The point of maximum pressure is positioned, according to the standard, in the left retro-podalic 
part. The distribution of body weight on the two limbs reveals a significant overload on the left equal to 53% 
of the overall weight. The distribution of the load between the forefoot and rearfoot, both on the left and the 
right, indicates evident overloads in the retro-podalic part. The surfaces of the two feet are different from each 
other with greater support on the right; the surface is 65cm² on the left, 74cm² on the right. In front v iew the 
pelvis is inclined of 4º; the left knee angle is 169°, as is the right one. On the back, however, the right angle 
of the knee is 173º, the left is 176º; the right rear foot forms an angle of 175º, while the left is 171º. 
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Figure 20. Tenth Clinical Case T2. 
 
CONCLUSION 
 
Starting from the consideration that subjects with DS presented in principle the same postural pattern and 
that this could be a source of predisposition for pathologies at the expense of the Musculoskeletal System 
we intervened with personalized physical exercise protocols to improve postural alterations. We evaluated 
them globally and treated them with the same exercises of proprioception and muscle strengthening with 
which we would treat subjects not affected by DS but presenting everything in the form of a game. 
 
Through an initial evaluation (T0) and a final (T2), we took data on the variations that through the physical 
exercise we induced by interacting with the tonic-postural system. The evaluation of the data shows a better 
distribution of the podalic load on both feet both as regards the ratio of both feet and as regards the distribution 
between forefoot and rearfoot. Also, from baropodometry, it is possible to identify a reduction in podalic 
overload points. This is associated in 7 out of 10 cases with an improvement, in terms of joint degrees, in the 
position of the hip, knee, ankle, and foot joints. This is configured with a reduction of the anteversion of the 
pelvis, a reduction in the valgism of the knees, a reduction of the valgism of the rearfoot, and an elevation of 
the plantar vault. 
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We can conclude by saying that motor treatment is an important method of treating paramorphisms of the 
lower limb even in the case of subjects with Down Syndrome that translates into prevention and mitigation of 
the pathologies from which they suffer, improving daily life, autonomy, and quality of life. 
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