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INTRODUCTION

Approximately 7000 amputations are made annually{Hungary, predominantly on
lower limbs with dysvascular indication (artericmasis and angiopathia diabetica,
66%), on male patients over 60. The chance of r@iffieillnesses increases by age and
the physical activity decreases. The physical dondiand the stamina — due to the
painful limb, the previous operations, and the conitant deceases — decrease more by
the time of the amputation. Patients often fallhesi with prosthesis or without it. On
the one hand, it is dangerous because of the \abfeerstump, on the other hand
because of the frequent osteoporosis, which ineseti®e chance of hip fractures. One
of the main viewpoints of kinesotherapy, followitige amputation, is the development
of the coordination and balance abilities, with biedp of special exercises. During the
therapy the patient learns that the perceptiorhefggosition of the artificial limb, and
the ambulation demand a changed proprioceptiorih€umore, proper prosthesis usage
Is inevitable to provide its infiltration into tHedy scheme. Most patients feel as if their
lost limbs existed. This is the phantom phenomendnich is a well-known example of
the difference between body awareness and bodymshEor the more successful
rehabilitation of amputated patients, we would ltkesupply new data in connection
with the standing stability of unilateral and b&edl amputees, and to reveal the
connection between prosthesis wearing and bodycmursness and scheme, and how

they change in function during the time elapsedesthe amputation.

OBJECTIVES

Our research considers two areas, in which we enaahthe standing stability, the body
scheme and the body awareness of unilateral aatktal amputees.

The aims of the examination of standing stability:

* Introducing a new static stabilometry variable, emthe radius of the
characteristic circle based on the 95% of the sadhpbints of the stabilogram
to characterize the body sway.

* Determining the slope of the regression line taati@rize balance strategies.

« Finding out differences between healthy and lowablamputees on the basis
of variables of stabilometry.



» Determining the variables characterizing standiadpisty, and comparing them
in case of first fitted amputees and skilled presth users.

« Comparing unilateral and bilateral amputees.

» Establishing the effects of two weeks of prosthasege.

« Determining the significance of visual control oritee variables of standing
stability.

* Examining the role of the intact and the amputétgdn standing stability.

* Examining the distribution of body weight betweére tower limbs in case of
unilateral and bilateral amputees.

» Examining the fine coordination of unilateral anthteral amputees.

The effects of changing body morphology and prasthasage were studied in body
scheme and body awareness, the characters of pha#nsations, its intensity, its
localization based on the examination of the sppbaition of the phantom limb and its
expansion.
The aims of the examinations:
* Examining the connection between the volitional eraent of the phantom
limb and phantom pain.
» Determining the similarity and/or difference betwakysvascular and traumatic
amputees.
* Determining how time influences prosthesis usagebacdly awareness, the
phantom phenomenon and telescoping.
« Comparing the body awareness of dysvascular andhatic amputees, and of

serious and less serious amputees.

MATERIALS AND METHODS

Participants

The amputees taking part in the examinations walexted randomly. The participation
was on voluntary basis, but cooperation was reduirbe participants received oral and
written information about the examinations, andytegned the relevant documents to

imply their willingness. The examination was contgte with the permission of the



Ethical Committee of National Medical Institute R€habilitation and the Saint George
Hospital.

Participants of the examination of standing stgb#dnd fine coordination:

34 patients with vascular disease who had undergbre amputation participated.
Eighteen patients had just been amputated, andsthegd to practice ambulation at the
time of examination. Their average age was 6138946(. Six patients from the latter
group were checked before and after the two-wedbudation training. Ten had had an
amputation on one side and six had lost their limbsoth sides a long time before.
Their average age was 61.13 (£3.33) and 56.5 (X1.BBe average age of fifteen
healthy control people was 61.13 (+4.89).

Participants of the examination of the body scheme:

51 limb amputees took part in this examination, B8lateral and 18 bilateral, 19
traumatic and 32 dysvascular, 23 skilled prosthasers and 19 first fitted amputees
and 9 amputees, the two latter ones did not wesstipesis, 30 lower limb and 3 upper

limb amputees. Their average age was 58.04(+15.11).

Participants of the examination of body awareness:

44 male, lower limb amputees took part in this exaton: 27 unilateral and 17

bilateral, 15 traumatic and 29 dysvascular. 22exkiprosthesis users and 16 first fitted
amputees and 6 amputees, who did not wear prosth&€keir average age was
56.61(x15.27). The average age of the 43 healthye n@ntrol people was

51.69(+14.09).

Methods

Stabilometry

A stabilometer was used to asses the excursiomeoteéntre of pressure. The measuring
system consists of a force platform, 3 amplifiersnicrocomputer, a PC, a monitor and
special software. The position of the centre ofghessure was measured during while
the patient was standing quietly. Then the softweakeulated the anteroposterior,

mediolateral and all excursions, as well as thausadf the body sway.

Two persons were present at the examination, omkedamn the PC, and the other gave

instruction to the patients and stood nearby fdetgareasons. There were 6 tasks for



the unilateral amputees, and healthy participaartd,5 tasks for the bilateral amputees,
which were the variations of the classic Rombegg-te

* Examining the body sway on two legs, with lowereths and lifted arms,

opened and closed eyes, using prosthesis. Thenlehgkamination was 20 s.

* Examining the body sway on one leg, with loweradsaand opened eyes.
The tests in the order of performance:

» Standing on two legs with opened eyes and lowenad a

» Standing on two legs with closed eyes and lowereta

« Standing on two legs with opened eyes and lifteasar

« Standing on two legs with closed eyes and liftedsar

» Standing on one leg with opened eyes and lowerad ar

* Examining the body weight distribution
The process of the examination:
Satic stabilometry. We outlined the tasks to the examined persongréedtarting the
examination. During the examination of static balag ability the persons stood in the
middle of the force platform in the posture deseditbeforehand. After the persons had
taken the required posture and had been readyhéat¢complishment of the test, we
started measuring, which lasted 20 s while the daitaction was going on as well. The
persons did not get feedback from COP motion or iasyructions concerning their
postures. The persons had to concentrate on ogke sask. They were asked to stand
on the platform without moving while keeping thddme. We did not evaluate the test
if the patient was not able to complete the tas#t ts, they were not able to maintain
the given posture for 20 s without clinging. Simgest of our patients were not suitable
for ambulation without a walker or crutches, to make approach and the stepping up
easier, from safety reasons, the strength platfamd, the other platform applied at the
symmetry test, were placed between frames, théwaithivhich was 0.7 m.
Examining the body weight distribution. We examirtemiv bodyweight is distributed
on the two feet in this test. In the first stepepiag the posture of the measurement the
2NL for 26 s, we measured the patient's bodyweighd. applied two platforms in the
second part of measuring: the force platform udethe previous measuring and a
platform at the same size, but it did not make amgasurements. We put the two
platforms 2 cm far from and next to each otherntive asked the patients to take the

position like in the 2NL test, with the prosthe&s a bilateral amputee with the right



side) on the force platform, and their intact limib the other platform. Similarly, we
measured the bodyweight load on the force platfahat, is, the prosthesis loading, for
26 s. We considered the average of the measureghineiresult. At the assessment we
considered the difference of the bodyweight loadhef two lower limbs, compared to
the full bodyweight expressed in percentage (%), tlsat the bilateral patients’
bodyweight can be compared to that of the othengg©

Determined variables:

Measured variables:

1. Body sway: the total excursion of the center ospuee (mm) (SUM)

2. Antero-posterior sway: the length of the saggitamponent of the total
excursion of the COP (mm) (A-P)

3. Medio-lateral sway: the length of the frontal comeot of the total
excursion of the COP (mm) (M-L)

4. The radius of the body sway: the length (mm) of ¢liele radius formed by
the centre of pressure of the sole; the startingtd the circle is the central
point of the supporting surface (based on 95% efttihal measured data, i.e.
the total excursion of the COP (mm) (R).

5. Body weight distribution between the lower legs

Calculated variables:

1. The visual dependence was considered by Rombernigeqgtiowhich was
calculated as the ratio of suitable results of tes with closed eyes and
opened eyes (RK RKsum, RKap, RKwu.1).

2. The role of the intact leg in standing stabilitysa@nsidered by Y2-quotiens,
which was calculated as the ratio of the suitabiuits of the test 2NL and
INL (1/2r, 1/2sum, 1/2np, 1/20.1)

3. We calculated the slope of the regression ling With second order
regression analysis to characterize the directiothe body sway, during

standing on both leg with opened eyes.

Examining fine coordination:

To examine fine coordination we used two testsMbving the center of pressure
within a determined area. 2. Moving and keepingcrgter of pressure to a determined
period of time.

The description of the tests:



The patients move the center of pressure withinegerthined area. The examined
persons stood on two feet on the force platfornpkegtheir arms next to the body. In
front of the persons two meters away, at their el@sl, we placed a monitor, on
which we displayed a square. The patient had toenisr COP, which was displayed on
the monitor as a pen, and shade the largest pessiga of the square without stepping
out of it, for 20 s.

Moving and keeping the center of pressure to aroked period of time. The
examined persons stood, as explained earlier, enfdite platform, in front of the
monitor. On the monitor, a vertical and a horizbhtae, which crossed each other in
the middle and a square, could be seen. The squbie) indicated NKP motion, was
to lead to the crossing point of the lines anddegkthere for 10s.

Determined variables:

1. The size of the shaded area of the square, exprasgercentage, compared to the
full area of the square (NKA)

2. The time spent inside the square (NKT) expressdbeaproportion of the total time
(20 s) in percentage.

3. The time of keeping the COP on the target, expteasehe proportion of the total
time (20 s) in percentage (NKP)(%).

The examination of the spatial posture of the phamm limb

In our research we examined the actual manifestatiad the change of body image
through the spatial position of the phantom limbe sked the patients, sitting on a
chair with eyes closed, to show where they could fee different parts of the lost
limb. In fact, tibial amputees had to show thegtfdemoral amputees their knees and
feet, forearm amputees their hands, upper arm aapuheir elbows and hands. When
the patient felt the body part where it should hibgen located, we concluded that it is
not an example of the phenomenon called ‘telesgppilie believe it proves that body
change is not followed by body schema change he.etent of the change has not
been reflected in the body schema yet. We considemore proximal perception of
the body parts in question as an example for shioige telescoping i.e. a change in the
body schema. When the examined limb did not shpbtetithe participant was not able

to locate the limb, it was considered to be thdarbegg of body schema change.

Examining body awareness based on a Body Focus Qtiesnaire



The aim of the questionnaire is to find out howgdeshare attention between different
body areas. While filling in the questionnaire, fyaaticipants had to choose from the
limbs, written on the paper in pairs, which theyldoimagine more clearly. The

original version of the questionnaire contained bo@stions, 8 (8 scales) of which
related to the body: Arms, Front/Back Side, RigefiLSide, Head, Eyes, Mouth,

Stomach and Heart Scale. The Hungarian versionhef questionnaire uses an
additional ninth scale: Legs, but without any chemgr alternations. The Legs Scale
was divided into 4 subscales: thigh, knee, shankleat+ foot. That is, we pointed out

the four connecting items from the Legs Scale witlehanging the original scale.

The result of the test is simply a number thataatis how much clearer and more

imaginable the opposite limb is considered to be.

A questionnaire on anamnesis and prosthesis wearirgabits

The patients answered the questions of a questrewa compiled. The questions in
the questionnaire were connected to anamnesis (sgpe, cause and date of
amputation), prosthesis wearing habits and theliateon and characteristics of

phantom sensations and their cause.

Measuring scales of self-sufficiency and activity

We applied the Barthel-index to characterize thangred persons’ self-sufficiency,
and the Amputee Mobility Predictor (AMP) to detenmitheir activity level while
using prosthesis.

Statistical analysis

Mean and standard deviation (xSD) was calculatedafye, anthropometrical and
stabilometry variables. Median and modus was caled!for the body awareness and
body schema data. The normality of the data wasketewith Shapiro Wilk’s W-test.
Nonparametric statistical calculation was applieding Mann-Whitney U-test,
Wilcoxon-test and Spearman correlation of StatsKd) version (Statsoft. Inc., USA).

Significant differences were accepted at p<0.05.



RESULTS

The results of the measuring scales

Results of the Barthel-index

» Barthel-index is the lowest in case of first fiti@ohputees, differs from the one of not
users' and the skilled prosthesis users'. Skiltedthesis users' Barthel-index is higher
than that of first fitted prosthesis users and nsess.

* We did not manifest a difference between the uwen&tone and the bilateral
amputees. The average age of the serious bilaenalitees is higher, and the Barthel-
index is lower than those of the other amputee grou

The results of Amputee Mobility Predictor at thevés limb amputees

« 2 patients from group KO have not been providedtesis fitting yet, 4 persons are
bilateral above-knee amputees, 3 of them are tracimiges, 1 is a vein amputee.

* Groups K1 and 2 include unilateral tibial, and feat@nd bilateral amputees. Group
K3 consists of traumatic amputees, two bilatetabtj and one femoral-tibial amputee.

* One tibial, young amputee who plays table-tennis iwaroup K4.

The results of the examination of standing stabilit and fine coordination

Standing stability on two legs

The results of the examination, with opened eyes, lowered arms, on two legs

The test was performed by all the examined pagitip

* The radius of the body sway of the three amputeepgg was larger than that of the
control group. The body sway of first fitted ampgewas larger than those of
unilateral and bilateral skilled prosthesis users.

* In case of full body sway the difference cannotelgperienced between the control
group and the skilled prosthesis users. At theestamme the total excursion of COP of
first fitted prosthesis users was larger than iiahe control group and that of bilateral
skilled prosthesis users.

« In case of A-P sway only first fitted amputeeseliéd from the control group.



* In case of first fitted amputees, who participatedwo measuring processes, the
radius of body sway did not change, but the tox@uesion of COP and M-L sway
increased.

The results of the examination, with closed eyes, lowered arms, on two legs and the RK
rates

« Similarly to the previous test, the radius of bayay of the control group is lower
than that of the amputees. All measured ratesigtéist in case of first fitted amputees
were larger than at the control group, furthermtre total excursion of COP of
unilateral skilled prosthesis users was larger tiieat of the control group. The total
excursion, A-P, and the M-L sway of bilateral angast did not differ from the control
group.

» All measured variables of this test at every pensene larger than that of the test
with opened eyes.

» The RK was calculated as the ratio of the suitalgables of the test with closed
eyes and opened eyes. ThefRK the control group is larger than that of thepatees.
The RKsyw differed only between bilateral amputees and throbgroup.

. RKa.pdid not differ between groups. At the same timeyRKlid not differ between
the control group and first fitted amputees, butase of the group of skilled unilateral
amputees was larger. Bly is larger than Rig.. in the control group and in the group

of first fitted amputees.

The results of the examination, with opened eyes, lifted arms, on two legs

* The radius of body sway in the control group wasl&n than in the groups of
amputees. Furthermore, in case of skilled prosthesers it was smaller than that of
the first fitted amputees.

« We found a difference between unilateral and thatdrial skilled prosthesis users,
the body sway of bilateral amputees was larger tie of the unilateral skilled
prosthesis users.

» The rates of this test were larger than in caghefest with closed eyes.

 The lifting of arms yielded change in the contraduyp, the whole excursion and A-P
sway was increased.

Results of the examination, with opened eyes, lifted arms, on one leg and the values of
12K

10



* The radius of the body sway was lower in the cdngroup than the one in the
groups of unilateral amputees.

» At the same time in contrast with the test on tegs| the body sway of the first fitted
amputees was smaller than that of skilled prosshesers.

* The whole excursion of COP was the smallest fat fitted amputees, smaller than
in the control group and the group of skilled phesis users.

* The A-P sway did not differ.

* The M-L sway was smaller at first fitted amputersnt that of the control group, but
did not differ from skilled amputees.

» There was no difference compared to the test orlegnand on two legs at first fitted
amputees, but the total excursion of COP, the AdPthe M-L sway were larger in the
test on two legs than on one leg.

* The values of the test on two legs were smaller thahe test on one leg.

* We can compare the role of visual control in thending stability, in the given
groups, with the help of the 1/2K. The 1/2K ratesreavsmaller in the group of first
fitted amputees than in the control group, andlif2&r and the 1/2Kpin the groups
of skilled prosthesis users.

Sope of theregression line

* The regression line trends from the prosthesestbelrds the intact sole, so it
seems to be opposite in left and right side amgutee

* We observed relatively smalb in both groups, suggesting predominantly

mediolateral COP movements produced by hip strategy

The results of the examination of the fine coordination

* Moving the COP within the determined area was nsoizessful than in the groups
of amputees. There was no difference between ammutips. The time spent inside
the square did not differ between the control grang the skilled prosthesis users, but
the result of first fitted amputees was worse ttienone of the control group.

* The results of the test, moving and keeping thdecenf pressure to a determined
point, did not differ between the control group ahd amputees. But the results of the

bilateral amputees were better than that of tha fitted amputees, and the control

group.
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The results of measuring body weight distribution
« Skilled prosthesis users showed symmetrical loadimage, while that of first fitted
amputees was asymmetrical. Due to two weeks ohiti@githere was significant

increase in the loading of the prosthesis.

The results of the examination of body scheme

Among people amputated due to a vascular disebhsege persons (one tibial, one

bilateral tibial, one bilateral femoral, time patsence amputation is 0.5-5 years) and
one traumatic, unilateral, tibial amputee (timegeaissince amputation is one week) did
not feel his lost limb. 47 of our patients reportpdantom sensations. Patients
amputated earlier did not remember when the finstnpom sensations appeared after
the amputation. Out of 22 acute amputees, 17 deeldhis/her lost limb immediately

after awakening. Two patients could feel it two kekter.

The character of the phantom feeling and its locatiation

» The patients reported various sensations. Modterhtfelt pain and numbness in the
area of the phantom. Most of the dysvascular angguteported pain (60%), and
smaller part numbness. Numbness was the main sympi6%), pain (35%) and
itching (35%) were frequent. Itching in case of thesvascular amputees was similar
(36%). 15% of the traumatic amputees and 18% ofiffs#ascular amputees indicated
volitional phantom limb feeling.

* The pain was described in different ways: spasmmgpaulsation, electrifying,
squeezing and sting. The power of the pain wasated on a wide scale, however
nobody reported unbearable pain. 18% of the dysvas@amputees did not feel the
phantom pain, 30% felt medium, 27% strong and 12%rg strong pain. At the same
time 38% of the traumatic patients did not feel phgintom pains, 12% felt weak, 27%
medium, 23% a strong pain. The dysvascular patietter felt weak and medium
intensity pain as opposed to traumatic patients.

* The memories remained at the location of the semsatMore dysvascular amputees
felt the pain where they had the wound and a tréicramputee on the place of injury.
The phantom sensation came frequently on the pladesh had bigger cortical

12



representation. All lower limb amputees, feelingplsantom sensation, reported that
they could feel their feet, ankle, sole and heeldifionally, it was observed that the
patients who had a problem in this area beforecdjperation could feel the shank.
Upper limb amputees (N=43) reported palm and hamdations. The sensation of the
distal limb parts, with bigger cortical represematoccurred, but the proximal limb
parts had smaller importance, or their sensaticsh seaetimes missing.

The cause

» Considering the root of the causes dysvascular tesengimatic amputees showed
differences. Dysvascular amputees experiencedtibahovement of phantom limb did
not cause pain, but in some cases, in the grotnauaiatic amputees, did.

* It was the dysvascular patients who explained tr@nfom sensations by tiredness or
dream activity.

* The change in the weather, as a root cause, wasierped in both cases.

» 70% of dysvascular and 43% of traumatic amputea® wet able to explain what
may have induced sensations.

* From the examined patients 22 persons move thaintpin limb. A bigger part of
the patients do not move their phantom limb and mtl hear about the phantom
gymnastics. The motion, the gymnastics and the edtion between the phantom pains
are different from time to time.

Telescoping and modifying the body scheme

» Two patients, who did not wear prosthesis becat@iieeashort time passed since the
amputation, and 16 first fitted prosthesis usedsriit show telescoping. Furthermore,
amputated patients who had an operation long befodewore the prosthesis regularly
did not show telescoping either.

* We could observe the initial process of the reomgion of the body scheme in the
cases of four patients who were beginner prosthssss.

» According to our experiences the process of the/lsostieme reorganization may be
very different. Its more outstanding modificatioreeds more time (our present
examination took 4 years).

* In case of patients who were amputated a long éigte and did not wear prosthesis
(N=6), we experienced shortening in all cases (jprassed since an amputation: 7-55
years). At a femoral amputee the shank and thenthag) a forearm amputee the

forearm, at an upper arm amputee the upper armth@ndorearm shortened. At the
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same time the ankle-, the foot-, the knee-, thedh@am- and the elbow sensation
remained.

The results of the examination of the body awarenes

* The number of answers given to the scale of Legs between 0O and18. One
dysvascular amputee indicated some awareness laisdumb lost two years earlier.

* The awareness of legs was significantly higherroug 6- than in group 6+. There
was no difference in the awareness of legs betilezicontrol group and in group 6-,
but the leg awareness in group 6+ was lower thahdrcontrol group.

* In case of other scales, there was no differend¢erel was a weak correlation
between Legs scales and the time elapsed sin@tpetation.

* The awareness of legs and arms did not differ betwibe prosthesis users and not
users, and the patients amputated more than 6 sieather.

» There was no significant difference between anyspaf the lower limb at the
bilateral tibial amputees. We did not experienc twareness of the supporting area
of the prosthesis (the knee) and the other parte diferent, so the leg awareness was
not influenced by prosthesis wearing.

» Concerning leg awareness we did not manage to lisstab significant difference
between the dysvascular and the traumatic ampu¢dke same time, the awareness
of arms was higher in cases of traumatic amputeas in the cases of dysvascular
amputees, and in the control group. Furthermore, dgsvascular amputees had
stronger awareness of stomach, than the traunrapaitees or the control group.

* Those who had more serious body deficiencies (lbstytwo of their lower limbs)
had higher awareness of arms than the personglosia limb and the control group.
In case of Legs scale, the control group had higlhareness than bilateral amputees.
 Unilateral amputees and the control group did riié¢rdin case of the Arms and the

Legs scales.

CONCLUSIONS

The radius of the body sway of dysvascular amputeesssignificantly larger than that
of the control group. In case of the less actiust fitted unilateral amputees all four

stabilometrical variables (R, SUM, A-P and M-L) wéarger than in the control group.

It was the R average only in case of the more edkilled prosthesis users that was
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larger than that of the control group, the resthefvariables (SUM, A-P and M-L) did
not differ. We may establish, based on the factatimeed above, thate standing
stability of amputees is weaker than that of health participants, butthe standing
stability of skilled prosthesis users was similard healthy participants rather than
to first fitted amputees. Practicing with the phestis increases standing stability. The
excursion of the COP does not refer to the diffeesn of standing stability.
Determining the radius of body sway is suitableléoso, because it shows how much
the pressure centre approaches the edges of tipering surface. When its rate is
bigger, the off-balance is more likely. Its lengibncerning a time unit for the motion
of the pressure centre shows the speed of body savaly how quickly the
compensation of the evasion occurs. The velocitthefresponse expresses, onto the
shift of a desirable pressure centre, the shoitisadnd relatively longer body sway.
The mediolateral sway reflects the learning proagsghe bodyweight load on the
prosthesis. The determined stabilometrical vargblas the radius of the
characteristic circle, the total body sway, the amdroposterior sway, the
mediolateral sway and the slope of regression lirggve information about standing
stability in a complex way.

* The stabilometrical variables, fine coordinatiord ddodyweight distribution between
the lower limbs were similar in case of unilatesald bilateral amputees. The weaker
rehabilitative results which can be experiencelilateral amputees cannot be caused
by the ability of holding static balance.

* The way of standing balance development is illtstteby the fact that after two
weeks of walking training the radius of body swag dot decrease, but the total
excursion and the mediolateral sway increased. fabtiethat the bodyweight load of
the two lower limbs became more symmetric is cotetewith this.The adaptation to
prosthesis wearing is reflected by the organizatiolf movements becoming more
sensitive which caused the increase of total excursionmaediolateral sway.

* RK showed a larger rate in the organization of nnoaets in the control group, but
between the amputee groups it did not differ. Visaatrol has central significance in
the balance keeping after more years of prosthesages, too. It has a role in the
prosthesis loading by controlling mediolateral sway case of unilateral skilled

prosthesis users.
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* The body sway of unilateral amputees, on one légrger than at the control group,
and that one is larger at the skilled prosthetiersighan at first fitted unilateral
amputees. The rate of 1/gKwhich indirectly reflects the participation oftintact leg
in standing stability, was the lowest at the ffiged amputees. Furthermore the radius
of body sway did not differ in the test on two amtk leg at first fitted amputeedle
may establish that the intact foot plays a centratole in balance keeping in case of
first fitted amputees.

* The weight loading of the two lower limbs at firitted amputees showed big
asymmetry, which became more symmetrical by thieenice of the walking training,
and also the mediolateral sway became more sessitiv

* The amputees performed more weakly than the cogtarlp in the fine coordination
tests. As a result of the incomplete afferentatonl the incomplete function of the
limb, and the rigid ankle foot the postural ansvgelate because, the patients are able
to move the COP within a smaller support surfadg.d@onsequentlythe amputees’
ability of fine coordination is limited.

* The second order regression analysis is sensitiveot to characterize balance
strategies in amputees.

* The phantom pain of dysvascular and traumatic aegsutlid not show significant
difference, but it is typical that the dysvascupatients rather felt the weak and
medium intensity more frequently, opposed to tlairratic patients. In case of the
other phantom sensations most dysvascular amprgpeged pain and fewer of them
about numbness. While numbness was the main symatdraumatic amputees, pain
and squeezing were frequent. There was no cowrl&ietween volitional movement
and phantom pain. As a resufthantom gymnastics is recommended in both
indication groups.

« Memories before amputation played role in the locatation of phantom
sensations, they became frequent on the distal paof the phantom limb, but their
main cause was not determined.

» The lack of prosthesis wearing caused telescopinigyt the regular usage of the
prosthesis provides to maintain a similar body schee.

e Lower limb amputees had leg awareness, but it wasfiuenced by the time
elapsed since the amputationThe leg awareness of the patients amputated foe mor

than six months was similar to that of the healphyticipants, but this one in case of
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the patients, amputated earlier, decreasid. extent of cortical representation does
not influence the body awareness, but the body same and the phantom
sensations do.

* The leg awareness of dysvascular and traumatic ampees, and unilateral and
bilateral amputees did not differ. At the same timethe arm awareness is lower at
the traumatic patients, and bilateral amputees, rdécting that the functional role

of the arms, in the latter groups of the less acteswalker, is greater.

SUMMARY

Due to the amputation changes the morphology obtity, which causes many other
changes. The organization of movements changes agtrepancy becomes between
body awareness and the body scheme. We studiedstdmaling stability with
stabilometry, the spatial localization of the pleantlimb with a special test, and the
body awareness with Body Focus Questionnaire. Weodaoced a new static
stabilometry variable, namely the radius of therabteristic circle based on the 95% of
the sampled points of the stabilogram to charasteatie body sway, and determined
the slope of the regression line to characteritanoa strategies.

The prosthesis does not make a possibility to reastanding stability alike this one of
healthy people, due to incomplete somatosensooyrrdtion, and the poorer physical
ability. The standing stability of the first fittetmputees is poorer, than this one of the
skilled prosthesis users, but this one not diffetween unilateral and bilateral skilled
prosthesis users. The visual control plays an itaporrole in the standing stability,
particularly in reduction the mediolateral swaytla skilled unilateral amputees. The
role of the intact foot is outstanding at the acateputees in the balance keeping,
which decreases by the passing of longer time. W&emwed that the hip strategy is
typically used in balance of unilateral amputeese Pplanning suitable rehabilitation
program, which includes exercises developing thacinand the amputated leg, and
exercises taking aim the reduction of visual depewsd, may be expedient. The
phantom phenomenon is the example of the differeh@ebody scheme and the body
awareness when the amputee feels his absent litmbugh he knows that he lost it.

We knew to justify about the body scheme only, thiat spatial position relevantly
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possible the maintenance of a normal state, whaidition of is the usage of the

prosthesis. Opposite this, independently of a pesss usage, the lower extremity of

amputees is being built from the body awarenegsstlam awareness of the arms, which

grew with their functional significance, grows.
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