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Transferring in and out of bed, including synergy.

Abstract

In part four we discugsithe difficuliessomeindividuals egerience when moving independently whilst in
bed following astrokeWe identified the benefits of exercise in promoting recovery, and prgvedder
opportunity improve movementwhich receivethe most attention within rehabilitation for instance,
standing up and walking.Therticle indicates the need for practitioners should consider the exercise
program and specifically put it into context of their occupational performance such as gattngl out

bed, onto the toilet orin and out theshower which although traditionallys seen as aurdng task in

reality should not be ignoredReestablishingskills therefore requires the need faghearsng such
activities providingvariation of movement and exercise, withe bestoutcomes beingchievedin the
individuals home ensdnment.

WE]Ju EJoCU % E 35]3]}witkEipeividsialE whilst) teh] are still within theard of the
rehabilitation cente.Once they have reached the point of discharge, particular attention should be
afforded to assisting with theéransformation back to their home environments, to ensure the skills
developed as identified above, remains appropriate in the new setting such as standing up and walking
Consequently, the exercise programs should be developed for use in all settings andheitittiadbre
professionals and not just for the clinic ar&4is provides both the consistency of approach to ensure the
skills are practiced and developed over time, whilst providing the context for daily activities, and variation
of performance with differing environmental constraints.

Using diagonalshelp to create task specific resistance therapyhich provides theight Repeated
Maximum[(RM)and the right intensityof exercisespedfic for each individuals needhisin turn helps
practitionerscalculateoptimal time requiredfor eachindividualto maximis their potential for recovery.
Appendix gives an picture about the synergy. This is an part of the restoration of the brain after the stroke
and makes movement with support possible but gives also restriction on selective movement and therefore
problems vith the balance. Therefore is every improvement of the synergy an reason for therapy and not
only in the first 3 month after stroke but lifelonf

KeyWords: Stroke, Stroke RehabilitatipDiagonals, Synergy.

Introduction.

Part 4endedby looking attransfering to a sitting positionfrom lyingon our side Mornings
provide theperfectopportunitytraining, providingauthentic situations to practice witload and
rehearsal ( variation ) in performin@etting intobed is a transfeskill which is lespracticed.
Thisis because there are often only two moment that pait will practice this movement, in
the beginning after lunch and late in the eveni@ften down to the fact that individuals areo
exhausted thatnore assistances necessario get into bed, consequenthgducing the potential
for and realskills development. Followinghabilitation you often hear from fanisthat they
have helped their relative into be€onsequently, practitioners need to l@vare that this
happers and makeappropriate adjustments wiit the exercise program to inclu@dso this part
of the transfers and exercise to the highest level of independency

Movingto alyingposition on the affected side.
When assistance iequired, training can make it ed for the individualwhen everyone
practicesthe sameexercise techniquesVhen gtting on the edge of the bedor the individual
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to move into a position so they can lay on thaffectedside,there must be an control present
of the rotation (exo) of the hip and thHegsneed to move individuallinto the bed
Rememberthe level ofassistancerovidedin the norning isalways less than that which is
requiredfor individualin the evening. The impadtv $Z ]v ]A] p o[+ v EPC o A o+ (
sitting forhalf day muchgreater that mostareproviders consider.

Whenindividuals move intdying position,this movement requiring an coordinatedctionin
the lower trunk withthe affected higbecominghe fixed point for the diagonal©ften the tone
is so lowthat the individualstart more in theupper trunk. No tonéfmovementin the lower
trunk/hip results inthe active exorotation of the hipto be absen{ producing a rigid position
which preventghe individual fromlyingon their side. If thisnovementis forced in any way this
can potentiallyrupture the ligament of the hip jointtomplicating the process oécovery

Photo 1(a,b,c and d).

When the hip is rotated to the
end with force the ligament and
structure around the joint head
can be ruptured.

Following a stroke this is unlikely
to be repairedby surgery and
will result in rehabilitation on a
lower level.

Furthermore any changes we sg
on recurrences will be
significantly increased.

A is a normal presentation
whereas b, c and d have
evidence where damage has
occurred.

Photo 1(a,b,cand d).

It is crucial therefore to ensure any movements whilahsferring into bed focus oprevening
thistype ofdamageto the hip joint. Thsrequires practitionerso restrictthe affected legnoving
into the wrongpositionreducing both thespeedand force é the movementWe musttherefore
stabilize the lower trunk and control the speed of the movementilst limiting the hip
movement from the start until we casafely moveahe affected leg into the bedTo do thiswe
placed a hand on the upper leg of theaffectedside thiscreates a fixed pointenabling the
individual to startuildingup the tone in the diagonals and homolateral structure.
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Photo 2.

Placing a hand on the upper leg of
the patient. We can now ask the
patient to place their unaffected
hand on the bed creating a further
fixed point which helps to build tone
in the diagonals and homolateral
muscle structures.

Photo 2.

The affected legrovidesno fixed point this results inhe remaining part of the diagonal®ing
unable tocreate sufficienttone to producestability. The movementherefore will come from
the upper trunk 8 $Z %o 3falles 3} A e affected sideWe need to ensure the fall is
coordinated and performed at theight time, to prevent injury Otherwise thiscan go very
wrong. Nurses complaialways that the individugbull themover the bed to the back and that
hurt their back, but the reason,ithaS SZ % S] vS Z « §Z ( o]JvP 8§Z 5 Z ]+ (
wont to fall to the front andfurther one going to the back giveso pain in the hipTherefore
when we fix theunaffected hip andccreate another fixed pointwith the unaffected arm, he
diagonals nw havetwo fixed point(both on theunaffected sid¢. Furthermore, with thénand
on theunaffectedleg, this can help to generateeaction in the affected arnwhile the hand on
the bedcanstimulae the tone in the affected leg. Thisay beenough toincrease thé¢one and
function and tkereforecreate more control for the individuakhilst moving.
When we support the lower trunk(photo 2) be aware that this is done to build up the tone. The
support on the bed by thandividual is only possible whensideways movement of thiower
trunk has occurrednd thisis only possible when the lower trunk controls the movement or the
careprovider take care of that. Through the support on the hand and the pressure on the upper
leg the diagonals will go furtheowardsthe affected side(From the lower trunkunaffected
side to the upper trunk affected sijleWhen the back diagonal dominatélse upper trunk will
go in retractionwhen lying on the affected shouldewhich can be extremely painful fdhe
individual. Even though care providers cegstore the shoulders positiorafter the individual
haslay down on therr side it is always safer and more appropriatefi@vent itfrom occurring
in the first placePlacingone hand on the scapuleanables the care provider toold the upper
trunk moreforwards

VeUE Jv S§Z]e %o} -] Sthketad hwuch}ef[the persongveight because the tone will
decreaserapidly and youend up supporting the individuals full body weightiport on the
unaffected arm will stimulate the lower part of the diagorain the gpositesideresulting in
limited movementwith exorotation. /$[« A}ESZ v}3]vP Z E 3Sé&téndlopsidthe}} up Z
affected legthis results in the individual moving backwards, whilstwmito much flexion the
individual moves forwards therefore it is imperative that the correct position is identified to
prevent both of these from occurring.
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Photo 3.

, @ 8Z /v ]A] u o[ B]PZS -]
they are practicing movement whill/ing
against the physical therapist.

This individual is capable of walking with a 4 le
cane but when he tries to lean against the
therapist, there is only movement in the upper
trunk. (Movement in the lower trunk appears
absent). It is crucial that #re is control over
the affected hips exorotation and that there is
more fixed points for the diagonals. He try to
create one by flexing his unaffected leg on the
bench. Fixation is extremely important to
increase tone and reduce the speed of
movement. Hs foot is positioned on the floor
which inhibitsexorotation in the hip creating an
increased risk of injury.

Photo 3

Difference between ADL and training.

When considering the importance of ADLs alongside training you need to continue to remember
how fatigue can affect performance and make adjustments to allow for this. For instance
% E % E]JvP (}E& ]85 o(U ~ Z vP]VvP 0}8Z ¢ (}E& % Ci u [e°
clothes back and turning to sit on the bed are made all the more diffidudin the individual is
tired. Trainingin the eveningherefore is notalwayspossible, thereforecare providers should
make these tasksof the everyday trainindooking towards developing BM of 75%when
practicing exercises.

Also wherever possible it important to try andto train the develop these movements using
the individualsown bedduring the day to make it as authentic as possible. Par example start
with training in the midday after luncis the individuals skills develop,thext step is tapply
pressureonly on the leg In the beginning this will requirenore time when pladng the
unaffected arm anceknabling the individual to movirther when unassistedThis taining can

be achievedby decreasinghe pressureon the unaffected leg, whilst thimdividual placetheir

arm as before

Vv

b Z
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Photo 4 and 5

Control of the affected leg is very
important. In photo 4, it is possible
to hold the affected leg with the
hand in exorotation which is often
necessary when theffected leg has
little tone.

Photo 5, here support is provided b|
the leg of the care provider, and
when the individual lays down on
the bed, it may be necessary to lift
your leg up to maintain the correct
exorotation of the affected leg whilst
positioning the unaffected leg first in
the bed, then the affected one
afterwards. Following a stroke

/v JA] p o[« 8§ v 8} /E%
significant change in perception,
therefore now they can sense clearl
both legs as they move
independently. All movements
should look at preventing any
stretching movement with the
paretic muscle and ligaments of the
hip joint. Any stretching in this area
increases pain, and results in the
automatic movement backwards to
prevent injury.

Photo 4

Photo 5.

Once thepositionis stable they can thepush baclards on the bedOften isafixation of the

individual with his unaffected leg on the edge of the kmd nice solution./S[¢ Ju%}ES vs§ 3§}
remain aware of the potential damage that can be done to the hip on the affected side (as
discussedabove). Physical therapistan also useRM training and task specific resistance
treatment to help developmore tone, power and coordination in the affected hgnd lower

trunk.
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Picture 1

Picture 1

Here is the entire technique with special attention on how far the supporting leg of the care prov|
can control the exorotation of the affected leg.

Once the individual is on their side on the bed they can then look at turning onto their back.
Often this movement will be done by theare provideby turning the legs towvardsthe centreof

the bed which results in the individual having to do minimal movemeritS[e Ju%}E&S v3 §}
rememberthat there needs tobe sufficienttone to do this and that tonevill be created by the
individualby simplykeeping thér head up Whenindividuals lay downywe automatically keep

our head movementsunder controlto prevent the head flopping and hitting the surface too
hard, which may cause injury. Consequently, garavidersmustobservethat the individualcan
holdtheir head andn turn, this requires te movement to be active and npassiveThis can be
achieved by simplpushinggently on the bended knee of thenaffected side towards the
matrass Thisalso enables the individual to have some control in the movement reducing the
potential feeling of falling that can be experienced in a passive type movement, as the individual
cannot see what is behind and may have reduced sensation of where the beligl tthem.

Some individualwill first feel or there ia‘bed _behind thereback!! Individualsmustalso learn

the same movemen(getting back in bedpver the unaffected sideto increase independence
further. This movementhas thedistinct disadvantageof the diagonas on theaffected side
having reduced stimulation and limitdtkation minimising the amount of support it can offer
during the movement. Once the individuals recovery has reached a sufficient level these
movements can be developed. Like befdhey have two elements which incorporate both
exercise training and ADLs.
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Coming to sit position over theinaffected side

When te individuails layon their unaffected sidehey need tobringtheir legsindividuallyout
of the bedrather than both at the same tim&®ne by one and try to avoid that thedividuallift
his affected leg out the bed with his naffected leg(/ § yvorth noting this is exactly theame
when moving the legs when the individuallay on the affected side

Why s this important?

For successfutehabilitation ]S8[ Ju%}®&S vS S} u AJu]e SZ }%%}ESUV]S

movements whicltanstimulate the affected side and therefore asle individual to move their
affected leg separately every time optimises the potential for overall recovery. Previously
individuals were taught to push the affected leg out of the bed using the unaffected leg. What
tended to happen is this movementbecamu} & Vv3E v Z U 8Z €& (}E Az v §z
strength developed they still used this pushing movement limiting the development of the
affected leg as a consequendgspecially as when the leg is allowed to extend this increases the
overall tone (towads being able to stand up) but by simply pushing the leg out, this tone is not
allowed to developConsider for a moment when the individualag on ther side there is only
atiny amount ofknee extensiomequiredto enable thelegclosest to the bed to move outwards.
Care providers can assist with this movement initially (if required) but once]the] A] p o[
strength develops you can then encourage them to do tiiependently from then onwards.
Once the lower leg (closest todtbed) has been moved outwards, the individual now tiras

point that provide support. The upper trunk on thenaffected sidewvhich canassist inpushing

up from the bed,and the lower trunk that can try tendorotate and flexhe leg under he edge

of the bed. Understandably, his last partcan bedifficult and is therefore easier to achieve by
usingthe other leg As we already knowhe diagonals of thenaffected upper trunkinks with

the lower trunk of the affected legVhen the individual pshesup off the bedwith their arm, a

level ofextension and contrdk required in this area to prevent thegpper trunkmovingtoo far
forwardsor backvards.Oftenthe affected upper trunknoves backwardand that the affected

arm goes im flexorsynergythat may result in its position beinigehind theindividualsback
which can increase the risk of injuBe careful!!

Without afixation in the lower trunk tismovementis impossiblel herefore care providers need

to provide support fothe lower trunk onthe affected sidevhich is appliedn the upper leg

Now the individualcan alter the placement of the arm and carove to asitting position This
movementneeds to be controlleds if it istoo fast, there is no brace on the affected sidad

the individual will continue to fall sideways in the direction of movemeértte best the to start
developing thisnovement is when théndividualis capableof creatinga fixation point with his
affected leg. Sometimes thiedividualwill fixon theedge of the bd with their unaffected legTo

do they are required to reposition themselves further backwabdsk which increases the

1v ]
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overall energy required to perform thmovement because the front diagonshre required to

work. This in turn creates an extension especially on the affected side.The unaffected leg is
able tocreatemore selectivity and he can malexion the kneeand pull himself to an sitting
position. This ask for great power and often thiay result in the individual falling backwards
and ending up lying across the bed requiring assistance to then move forward into a seated
position

Lying downover the unaffected side

Lying down over ta unaffected side startgjuite easy The unaffected hand can be placed on
the bed because the lower trunk is ablegmvidean activeexorotationandshifting the weight

to the unaffected side. Tis enables the individual tplace ther hand beside the upper leg and
sothey can control the beginning of thmovement wherying downThis movement will require
two fixing points to be successful. One is createthe diagonals that start in thenaffected
hand(upper trunk)ut requires theparetic legto create a second point ich may be beynd

its capabilities initiallyTherefore depending on thgv ]A] |cuaémtlevel offunctioning,two
options are available to try:

1. Theycan lettheir body fall on the bedThis requires a degree of skill as due to the potential
of falling forwards with no control, the individual is more likely to push backwards (as it feels
safer) but could potentially end up lying on the affected arm increasing the risk of injury.

2. The individualcreates a fixed point with his loweunaffected leg His required them to
position themselves further backwards on the bed so theyflettheir knee on the edge of the
bed (Photo Grovides anmpressionof this). As you can sed)is movement over the affected
sidehas resulted in thentryingto createa fixed point withthe unaffected legn addition when
trying to into asitting position

Therisk of injury from theotation of the hip is noweducedwhen theindividualis lying ortheir
sidereducing the ability tdift the affected leg in the bedAlthough the risk of injury still remains
significantly less when the individdal’s down an the affected side.

Photo 6.

The fixed point on the unaffected
side is not enough therefore the
individual tries to make another
with his affected leg. This results
in them needing to go further
back on the bed to make this
movement possible.

Observe the affected arm and
hand. It s extremely likelyhat
the affected hip will end up lying
on top of it.

Photo 6.
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Once the individual is lay on his side, they still neeliftahe affected leg ind the bedwhilst
moving theaffected armin a position where it is not at risk of injury.

Lifting theaffectedleg isdifficult with such limited power and often requires assistari€een
pushing it with thaunaffected legas identified previouslys difficult with no assistanceSo even
if the individualturns on to their back the affectedleg will follow but there is always an
increased possibility that the affected arm may become patrtially trapped under the body, whilst
the affected leg ends up layinacross theunaffected leg.Therefore tkilevel of movement
trainingis better left till later on in the rehabilitation.

Oncethe individualis more adeptin performingthese movemenrd, (both in and outof the bed
over both the affected and unaffected sidg but still has limited functionn the affectedarm,
they are required to develop morspeed andperform the samemovementinto a sitting up
from a supine position with rotation of the sid€his results ira rotation of the lower trunkas
the individualsitsup onthe edge of the bedt worth noting that arsitting positions withflexion
of the hipand extension in the kneeanirritated the muscle and nerves tissyesd should be
avoided wherever possible.

Photo 7.

Additional speed
provides the front
diagonals with
more powerand
momentum, and
by lifting the legs it
is now easier to sit
up bypushing with
just the one arm.

Photo 7.

Sitting position.

Sitting on the edge of the beditially is alsaan exercise with an RM (Regged Maximum)of

more than 100%St for even afew seconds is digachievemenfor some individuals

following a strokeand must beecognisedas so. Tarefore at the starino ADLtraining is

possible and just allowing the individual (with assistance as required) to lay back into the bed
is enoughbefore allowing for a rest period before making further attem@tenthis only
requireseccentric contraction of théront diagonalsin the unaffected side with one or two

fixed point(for example, e foot on the ground and the hand around the edgehaf bed).
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Photo 8.

The eccentric contraction of the back diagonals.
The individual tries to sit with a concentric
contraction starting in their head and not in the
lower trunk, whilst using his arm and leg on the
unaffected side.

The individual isdcused and appear to be actively
involved this is crucial to have sufficient motivatio
to reestablishing previous skills. (look to his face
/S[e Ju%}ES vS§ §Z & (}E& S8} }v
in developing theraining for the individual,
allowing them to set the pace initially.

Note: this movement is far more than 100% RM!

Consider which type of wheelchair will help build
from the lower trunk upwards?

Photo 8.

Photo 9

Here are my grandchildren. The
youngest tries to build up a sitting
posture but he have only control ove
their head. And he must have contro
over the lower trunk too for it to be
successful!

His brother is reading him
somethings about Knights!

Photo 9

Photo 8providesan impressiorof how difficult itcan beto build up a sitting posturéllowing

a stroke. We therefarelay on wheelchair® provide some suppofiut this reduces the overall
strength development of thérunk over time. When the right wheelchaiis identified for each
individual this reduces the potential for restricted movements and loss of strength in a sitting
position whichcan make this position ahell for individuals.We must also considdahat the
wrong posture in a wheelchair makesvibre difficult to speak and swallow. One reason is that
the stretch on the muscle on the froof the neckis sogreat,that the function of that muscle
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will obstructthe potential to spealswallow. There can also be disturbance between the
muscles of the affected andhaffected sids coincidingmost likelywith particulardamage in
the brain thatcoordinatesthe swallowreflux (swallow and posture wilbe considered ina
further editionsof this series of articles).
Practitioners develop the individuals balance whitsta seatedposition using awheelchair
which helps theindividualto stabilize the lower trunk Primarily sitting in this position for
prolong periods is difficult, therefore time restrictions are imposed to prevent fatigue.

Hemiplegia

STATIC

Picture 2

Picture 2

The dynamic solution involves stabilizing the pelvis in the correct position. Now the tho
will be more erect so no reaction in the cervical spine is necessary.

In the static situation the thorax collapses and the cervical spine needs to be extended
maintain this posture.
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Photo 10.
The sittorthoses is designed specifically at the batkhe sitting part $} %o E } A] n
of the pelvis.

This example is not as extreme as picture 2, but the outcome is the same. No collapse
thorax spine which leads to an excessive extension of ¢éngi@al spine to correct posture
which creates a stretch in the muscle at the front of the neck. Additionally, thelkitv
allows the person more room when standing as the front is placed lower than the back,
supporting the movement when transferring ostanding position, whilst making it easier
to move forwards in the wheelchair with the trunk of the body, before placing their feet
securely on the floor for support.

- Jp—
—

Photo 10.
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Photo 11 Photo 12.

Photo 11 and 12.

Photo 11.
This Individual is sitting in the wheelchair.Observe the position of the thoracic and cervica
spine.Theifunctional capacity is similar with the individual seen in photo 8 although that
wheelchair had no sibrthoses.

Photo 12.

We see the pelvis is tilted backwards, the thorax has collapsed and the cepiitalis
extended. Note, (although rare) the affected arm often fell backwards, due to having a
retraction in his scapula (part of an flexion synergy)

His neck becomes extended to counteract the thoracic collapse which inhibits his capacity
swallow.

What movement does his neck make?

ADIst Additionallytrainingfor ADIs performancelevek is conducted daily whesitting on the
edge of the bedSimilarly this is time restricted to prevent the individual becoming too tired
prior to sitting inthe wheelchair.
TrainingtPractitionerscan exercise the sitting posture pyovidingresistance to holdvhilst in
a seated position (see below).
1. Wheelchair
Bengt Engstrorfie A 0}%u v3 }( §Z]c 3Z }JEC ]« A oo E }Pv]e
usingalower trunk sit pillowwhich” (]J9E $Z %o thé\derrget position
2. ADL exercise
When powerincreasestraining can develop looking at personal care needs such as
washing andiressing. This can helpitmprove balancén the trunk itself. Dailypractice
is required to improve overall recovery, withe amount ofassistanceeducing ashe
movementsdevelop towards independent activity. Initially work with the individigal
put on thelastitem of clothing in the sequence of dressing (for instance a shirt or
jumper)working backwards from there as the skills develop. At the most optimal point
include the activities of washing and drying. You should note over time how the trunk
becomes more stable, developing independence in ADLs, whil$e¢tere placed on
the floor. The unaffected legprovidessupport unlike the affected legThis is due to

X
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having no closed chainon the affected side Consequently forward or sideways
movementson this side are not always well controlla®¢henthe individualsits on his
unaffected leg the beginning othe diagonalswhich cross over to thaffected side
(both front and back)can help to provide some support batovingthe unaffected
hand forwards orsideways tavardsthe affected siderequires morefixation in the
affectedsideitself.

Photo 13 Photo 14

Photo 13,14 and 15.

dZ]e % E} HUE ]+ A oo IVIAVX&]E
place the paretic arm in the sleeve (trunk inclination
moves forwards increasing control on both sides at tf
back).

Observe the support point of the unaffected elbow
(14), when the sleeve is brought up over the shoulde
Also observe the reaction of the muscles in the
unaffected leg. Next a concentric contraction is
required in the back diagonals, which is initiatedhia
lower trunk requiring cooperation between the front
and back diagonal. Observe the stomach. On the
unaffected side the stomach i&maller - more tone
and the tone in the affected hip and leg is reduced wi
limited change in the contour of the leg.

Photo 15

Also notice the decreasing waigte in comparison the
unaffected side.

The mosinvolved level ofrainingwith the ADIsis putingsocks, shoes and trousen. Thsnot
only requiresADLskills occupationalperformanceit also requires a level gfhysical
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therapyto developthe base movements.

Tobe ableto crossyour legsover andrequires coordinatednovements of the trunk forwards.

One legprovidesfor a firm stable position on the floor. Hestart the diagonasd(n this case the

back diagonal) and this diagonal must be capaldentrol posture The movementequired an

reach movement to the foot and that is eccentricBut this can never be an only eccentric
movement at all because the necessity is always there to adapt , stop or change the trunk
movement to give the arm and hand ( unaffectedies the opportunity to change and make the

job easier. That ask for an firm and stabéese that must be the affected of the unaffected leg.

The unaffected leg must exercise and learn to do this and that ask for an task specific resistance
training .

Photo 16 and 17.

Photo 16. Here the affected side crosses over the unaffecti $he unaffected side controls the
movement which starts in the back diagonals. The affected arm is has reduced tone but we can see
the shoulder on the affected side is positioned higher and that the contour of the shoulder are poor.
appears to besubluxated.

Photo 17. Now the affected foot need to provide a fixation point for the body, which is difficult to ach
with the unaffected hand, resulting in an overall body position which requires the individual to rotate
further. This is an exercise that enabiedividuals to be more independent but is more difficult to
perform and is only usually possible at the end of sitting training. Doing this type of exercise regular]
provide more power and coordination in the lower trunk.

Photo 16 and 17.

Training of the sitting posture.

There are two approach

A. To train directy on the balance performanc&hensitting.
B. Use of resistance to hold the sitting posture.
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A combination of tesetwo isusuallybest, together withidentifying agood sittingposture in
the wheelchair Also considering developidpPL performance asfunctional goais useful
too.

Somecircumstanceprohibit the use ofresistanceor instance exercises with limiteane
periodswhich also have RM of more than 100% (sehoto 8).Performingthis kind of gting
posture training has little valueecausdhe lower trunkis not $able. Therefore practitioner
need to develogower trunk actionbefore we can trairanyupper trunk reactios.

Photo 18

Here the individual is sitting while tryirig lift his unaffected arm with no assistance from the
practitioner. The movement proves difficult because the control required to maintain balance start
the diagonals on that side. The other part of the diagonal appears to be active also becausesege c:
a retraction with a flexor synergy in the affected arm.

This indicates that the individual is pushing down with his unaffected leg activating the back diago
His pelvis is also rotated backwards. When the other diagonal becomes fixed (starting in the unaff
arm), activity in the affected leg will be required. In the photo, we can see that this legs appears tq
ZZC%}S}tv] [ €& *S]vP P ]wexsrciaion pestdrelv v

In this position is balance training hardly possible and he will learn nothing or maybe that this is ve
dangerous!!

Photo 18
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Instead of developing exercises which are likely to demoralise clients such as the one above,
practitioners should consider what the individual is more likely to be able to achievewhich
potentially hasmore fixationin the lower trunk

Photo 19.

Building up the sitting posture with support
from the trunk starting in the lower trunk
area. There is still a rotation of the lower
trunk backwards, but the individual is able tq
reduce the level of support using their
hands/arms with a more positive oudme.

This can create a feeling of sitting
independently. We can use this fixation to
build upon, creating a more stable lower
trunk and increased cooperation between
the front and back diagonals, developing in
turn the homolateral structure.

And the next &p is make it something
heavier!

Photo 19

Photo 20 Photo21
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Photo 20 and 21.

Photo 20. Reaching with the affected hand@sas possible sideway#/hat can we see?

No elongation on the affected side. No reaction in the affected leg due to holding the position
unaffected side. One sign is the unaffected hand on the unaffected leg. Ofteméigeblends on
the unaffected leg, therefore placing the hand creates an anchor position with which to hold th
movement. Now what we would hope to see is an action in the affected leg, but sometimes thi
too difficult to achieve initially!

Photo 21. Here no elongation is evident, and the unaffected leg is bent to provide fixation. Noy
can see amction in the lower trunk because there is extension with slight exorotation. At this p
we can progress further looking to create more power and coordination in the lower trunk.
Which diagonals are working hardest?

The front and back diagonals oretiuinaffected side start in the bent knee. Observe how the upp
trunk on the affected side rotates backwards. This is due to the upper portion of the diagonals
the affected side having more power in the back diagonal compared with the front diagodal
more activity in the unaffected leg which stimulated the back diagnal. Weear retraction with
flexor synergysee attachment in this Part).

In the next photo we see both the activity in the unaffected side and we can also see the syne
the affected side. This is because the unaffected leg is working harder, and is now dependent
selectivity of the affected side. The individual with wedd selectivity in their arm (photo 21) will
automatically create a flexor synergy.

Photo 22
Photo 23.
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Photo 22 and 23.

Photo 22. e same movement is performed but now on the unaffected side. We can see elong
and the unaffected arm can go higher. There is exorotation in the unaffected leg, and there is a fi
on which the diagonals can perform, with overall a good reactiothe remaining parts of the
diagonals. The affected leg moves in endorotation and the affected arm moves in abduction. Tl
also evidence of an attempt to bend the affected leg. Now we can see action on bothesd#g in

exercise which is leskan 100% RM.

Photo 23. There is an elongation of the unaffected side and the base on the unaffected hip ma|
active exorotation, with a little reaction in the affected leg. This means there is a reaction all thq
across the diagonal from the ppr unaffected side to the lower affected side. Note how the react
in the arm is a flexion synergy, which will affect the potential of the affected arm. The control is reg
compared with the individual in photo 22, because the individual requirdsB& fS]}v }v Z]e ~(
overall the height achieved by the unaffected arm is less too.The reaction in the unaffected leg (
iTe A}E}S S]}v ]* o]uls ue }( 3z ~(1£& 31}v_ Alsz 52 ((

Often this balane exercise i sitting position is almost alway)0%R.M.or more. Tlisis a
levelwhich isvery difficultfor clients toreach, hold and repeat. Reaching out is difficult and
can often be demoralising for individuals. Therefore a more appropappecach is to create
together situatiors that they can hold for shorperiods oftime whilst bringingin resistance
training. Now we caidentifythe Jv ]A] [ewe[ of RM andisetaskspecifictraining to
improve muscleower.

From this position we ask thiedividualto try to sit on his avn in the same spoNow we
observethe reaction in the hip on the sideext to where the practitioner isitting. Herethe
risk is reduced again, arle possibility to repeat still remasn
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Photo 24

Photo 24

Sitting on one side, with one leg behind the back of the individual, the weight of their bodyj
moves to one side abey lean against the practitioner. This is the base, where the knee (0f
therapist) provides support toorrect the trunk. Ensure that any movement comes from the
lower trunk. There is reduced risk of falling and the movement sideways is enough to prod
a reaction

Photo 25 Photo 26.

Photo 25 and 26.

Photo 25. A variation here where we see that there is additional activity. The practitioner asks the
individual to lift the other leg and cross it over. This movement reduces balance and in turn increaseg
difficult. With the support emoved we see exorotation resulting in a fixation with the diagonals.

Photo 26 Another variation now balance has shifted to the opposite side from where the individual is
sitting. The practitioner provides some control while the individual crosses #gsr Once this exercise is
achieved we can consider additional repetitions.




| &
1 la) SpertsRetFo. - Jan van de Rakt, Steve McCarGrunwald

: Diagonals Part Fivé Pathology

zli e How can we develop the diagonals so each individual achieves

i ; ! optimal recovery following a stroke?

i Ita. J. Sports Reh. Po. 2017,4,1 ; 7788

! - ISSN 2384988 [OnlinelBSN 007111-19-55
In both situation we carprovide resistance!
Photo 25Resistance against the laghich isbeing lifedto crossover the other Thiswill activate
the diagonat (both front and back all the way to the gposite shouldes. What is more
important this exercise requirea better fixation of the diagonalshich must be performed in
the affected leg. Here we see an increase of exorotatiomd wecanobserve which diagondd
more dominant.(extension leg- backdiagonaland flexion leg- front diagona). We carsense
what a RM 100%would be, therefore we can develop a more individualisedkdspecific
strengthening programfor each individual which will hopefulllead to mae power and
coordination!

Photo 26 There are two possibilities tprovide resistance. The hanalt the back of the spine
canprovideresistance bpng withthe hand on the shoulder/$[« A} E3Z vif&@inmdruses,
where there mustbe sufficientload and rehearsal t@roduce muscle fatigue angrovide
sufficient simulus todevelopmore power and coordination.

Resistancetload on a task specific exercise must be the base of all ther@byaysremember
that resistance has no value whthre individual cannot do the taskherefore practitioners need
to create situations which enable the individual to achieve the task whilst providoag and
resistance!

Photo 27

Photo 27

look at completing taskspecific training.

Testing the 100% RM on the affected shoulder. We can see that thedudl lacks full control of the lowe
trunk but consequently has to work harder at such a higher level. When resistance at 75 % is possiblg

Low Transfer

The most difficult movement with weight on thaffected legis gettingin and outof bed,
alongsidemovingin an chairor wheelchair and for posture correctiolt.is also possible when
on atoilet but not always avisable asndividualmay havereducedpower therefore a better
choice might be to transfer on a commedghair. Often theindividualcan performa transfer
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out of bed easily,but due to significantly reducesitrengthit is more difficult when planning to
get back into bedlndividuals followinga stroke require support when using the toilet. The act
alone can be draining on energy due to the need to support the client whilst providing personal
care when cleaning and adjusting clothing. Therefore to reduce any risk of injury for either the
individual or care provider, it is more advisable to use a commatair, andtransferring the
individual onto the bed before providing for ADafter the toiletingThis difference is always
there in the rehabilitation, the difference between AD[training) and training of skKills.
Training we try todevelop new skills with thandividual which again involves a higher level of
learning,but for ADLs to be successful this really needs to be teas the previous skills level.
Becausehe individuawill dothis transfermanytimes through the dayit isunrealistic to expect
every time to be performed successfully and at the same level of involvement due to natural
fatigue over the daythat can nobody !
Trainingfor low transfes will be completedfirst. Then when the individual is successful in
performing these the training can progress towards considering ADhat requires the
practitioner to go to where the individual is (for instance a rehabilitation ward or home) to assist
them up from where they usally sleep.No matter how many times this is possible the
practitioner needs to ensure they are always working towards every contact beihgfpthe
training program.

Whattherefore is it useful for théndividualto be able to ddefore we carconsidermaking use
of the low level transfers in place of fully assisting the individua{. by elevator)
1. They must be able to sit on the edge of the bed wittinimal support andprovision of the
right equipment suitable to the in]A] p o[ v <X & J@héeleairandUachair for
support Note for thewheelchairto be adequate there should bwo foot restsand ore arm rest
isremoved.

2. Pivoting roundrom the edge of the bed to the wheelchairisually &0 Wurn which is never
possible to achieve in onen®oth movement Especially écause of restrictions in thaffected
leg preventing thefoot to change position therefore increasing the risk d#mageto the
meniscus of the affected leG.onversely, a threpoint movementallowing forcorrection of the
foot position is necessap maximise safety.

3. It is mportant that theindividual hashoes orwhich provide support.

4 Theindividualmustbe capable bleaning on their unaffected elbowon the at areaof the
chair. Now distribution of weight isleal ensurehe transferdoes not place unnecessary strain
so the individual has more contrallowing for some freedom of movement the legs to lift
just enough to place in the requirgabsition, than stretching with the backto reposition the
feet before continuing the mee again through to completion.

Training of the movement to lea on the sitpart of the chair ( Vorlage )
When anindividualfollowing astroke leans forwardswith their unaffected foot on the floor,

they can control this movement hysingan eccentric contraction of a part of the back diaganal
This part that start in the foot and goes through the unaffected hip but without some assistance
of the other leg is this almosinipossible. Often the unaffected foot push away and create an
extension in the unaffected leg ( back diagor@dntrol in theupper trunk on the unaffected
sideis usually possiblbut we need to remain aware of whad happening in the paretic side.
The umper part of the affected side willhove in retraction and flexor synergy because the
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unaffected leg isvorking sohard resulting inmuch activity in the back diagonal starting in the
unaffected leg And that extension will give an flexion in the affected ( static reactiomcross
flex-extend reaction part 6 ) &reasing the individuals stable position potentially increasing the
risk of falling. Practitioners therefore need to predict spebblems that the individuahayface

and select moreappropriate taining with required minimaéxertion from the individual as at
this point in recoveryVe createsituations in which theindividualcanstart to movethe upper
trunk forwards,whilst thelower trunk is stallisedwith assistancérom the therapist.

Picture 3

The individual sits as far back
on the bench/bed whilst their
feet remain on the floor and
the body weight is in the
center. Forwards movement
needs to emanate in the uppe
trunk as far as possible
without the individualfeeling
they are falling. Movement
starts with the head flexing
and being held stable whilst
the trunk curves forward.

Picture 3

Beforemovement take place thepractitioner/'therapid sitsin front of theindividualandplaces
their legs either side of the individuat® the outside providing minimapressure against the
knees. Now theindividuals required tobend thdar head and facethe unaffected elbow oithe
% E 5] SEgfol@yed by theaffected elbow.The ine is shortening othe affected side
andthe scapulamoves intoretraction. In responsehe uraffected elbow}v §Z % & 3]3]}v EJ
leg canprovide some downwards pressure creatingckbsed chain on the waifected side
resulting in thefront diagona$ having somefixed pointsThe spine willthen shorten on the
unaffected sidgoo.Having a fixed point inree front diagonal upper trunk andnother in the
lower trunk( affected sideyith homolateralstructuremovementon theunaffected sidecreates
a closed chairwhich isoften enough to decrease the tone on the affected side and wtk
provide support with pressurdrom the affected sideWith this increasedoressure fom the
affected sidethere arenow 6 chairs on the front sidewhich alows us to

1. Learn to move from the uppémunk forwardsto gainsupportsimilarly as to the description
above with further repetibn and variation of movements.
2.Task specific resistance therapyp strengthenthe muscle and improve coordination.
Praditioners need toknowone RM to be able to maketaining progranthat will help improve
coordination and power.
Afew optionsare available to the practitioner
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1. Thepractitioner pulls on the upper armsesulting in areaction in the shouldebackwards
with the agonis$ producedmore in the front diagonalsstarting in the upper trunkWhen there

is an support on the knee of the therapist.

2. Thepractitioner pushesagainstthe upper armof the individual The front diagonaheeds to
be active lowerdown in the trunk. This is oftethe first time ary actionin the scapulaoccurs
due tothe stomach and the serratus anteribeingactive.This becomes more apparent when
the knees and feet move up offi¢ floor which allows for theomplete diagonato become
active.

3. More difficult but still possible the practitionerpushesthe elbow on the upper arrimto each
other(although havingan atoral arm restricts this from happeningyou will notice that the
homolateral structure will be active withhthe m.gluteus. This muscle is mosihactive when
puledas thediagonaltraversesvia the insidanuscle structuregadduction) when thisactionis
performed it can help thendividualstart making movements similar standing upThis training
will hopefully assist in building more confidence for the individual whiting forward by
trainingthe muscle patters whilst providing support.

4. Push against the upper keypoint ( shouldeideways will evoke an reaction in the lower
trunk. When the shoulder makes an upper trunk sideways , we see an adduction action in the
leg on that side with force on the ground for the stabilisation.

Nowthe individual is ready to staleéarningthe whde movement of the loweveltransfer and
train task specifiat a higher level.

This requires

1. Less support

2. Support on one elbofwnaffected side)y an atonal arm

3. Supporbof the affected legand relayon the support of thepractitionersknees. Liftingthe
buttocks whilst the practitioner assists in rotatinmgthree phaseito a chair owheelchair

5. Can do th samdow leveltransferwith other careproviders(ADLs)

6. Strengthening of the affected side nwakelow leveltransfereasier

7. Srengthening of the muscle that amequired when the individual stands

Toincrease thepossibilitiesfor the individualit is important that tteseexerciseshave lots of
variation. You canalso use thesexercisesas part of atraining programfor the paretic arm
which is not only vitally important, it also increases the possibilitiesstmyver further Recovery
of support possibilities on the affected side will increase the possibilities to do something with
support , par example hink on stanthg positionand you must reach for yowouserand you
cando this with support of theaffeded arm, but we van also useto make standing up easier
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Photo 28

Support on the leg of the practitioner. This
has its advantages simply because the
typical leg shape offers a good support are|
as well as allowing the practitioner to be
ableto feel the amount of pressure the
individual can exert.

In this case they are training the individual
to control movements in his scapula. This
can also be used for more support when
standing.

Photo 28

Photo 29

Support using a stool with the hand curved on each sid
provides this individual with the right support area for h
wrists. They can now exercise standing up and sitting
down with the upper trunk in flexion.

(Notice how the wheelchair is positioned higher towardj
§Z | } 82 § 8Z v ]A] p o[s Ilv o
the hips).

We also train for extension of the elbow on the affected
side.

We can also take the training further getting the
individual to lift the stool and hold it before placing it
down again.

Note all three exercises can be repeated one after eacl
other.

Photo 29 Variation!!
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Picture 4 and 5.

Picture 4. The pushing
movement the individuals
make will shove the therapist
away because he sits on a
stool with wheels. That will
help stimulate a standingup
movement. Notice how the
Jv JA] n o[s Iv « &

Picture 4 than the hips.

Picture 5. Now the
practitioner changes the
direction of resistance
towards either side which
evokes increased activity on
one of the sides. By
supporting the arm the
practitioner is able to
regulate movement of the
hand and é¢bow therefore
they can shift the weight
Picture 5. more towards the affected
side or not asrequired.

Picture 6.

By placing the elbow between the
§Zpu v §Z (]JvP E- v
tA , you can control the
individuals hand and wrist.

The hand can hold the elbow and
move the weight more left or right ag
required.

Technique of Joan Mohr.
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Why does thebench or wheelchair/chair haveéo be the correctheight (with the individuals
knees lower than the hips) when we start to train on” A } (E ¢poBition and afterthe buttocks
have lifted when standingip?
Pluswhy do we require the individual to make this movement with tingper trunkpositioned
forwards.
Imagine when we sind upnormaly. We see movement of thewer trunk forward with
extension of the lumbar spine. This movement wilbvide the right position forhe feetto
move ashe trunk passeaverthe hip and the feet wilbe setback both belowand behind the
knees. The feetremain stable and provide support #& trunk passed the hip anid turn the
buttocks begin to lift up Before we can stand up straight, there needs tanimvement in the
ankle allowing theknees to move forward, so theweight on the feet is perfett distributed
enabling us to stand tall.

Picture 7A Picture 7B, Picture 7C Picture 7D.

Picture 7 A, B, C and D.

A. When standing up theovement starts when the trunk passes the hips and the feet move
backwards.

B. Now the position is correct with the nose past the front of the knees and the feet stand sligh
apart for a stable base. We still have too much weight behind the feet

C. Now the ankle joint moves to allow the knees to move forwards

D. We are now able to standing up maintain balance.

This novementis alsorequiredwhen welook at training movementfor individuals who have
had a stroken low leveltransfer. It ultimately requireghe knees tomovewhich can be
difficult and placesigh demand®n selectivityfor the affected side.

This movemenbf the kneecanbe prevented by correctiorwith the sitting high and the
trunk movement !

When the hip joins sit higher than the kneg, movement is easr, andno adjustmensin the
ankles are reguired. So vhen weposition ourselvesvith the upper trunk forwardthis position
does not require ankladjustmens and the knescan immediatelystart to straighten outand
with anadequate spport to allow theaffected knee cato straighten also. W must always
providefirm supportto the frontof the knees otherwise theindividual may resist the
movement by repositioninthe upper trunkbackwards, which is @anadequateposition
vorlage vith which to stand
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Picture 8.

Now with support from a table, the forward positio
Ns}E&o P _ frarugn@igh and because the chg
is at a suitable height, there is no need to correct t
movement in the ankle.This individual can stand

with support at the front and can immediatel
straighten their knees. This principle is very importg
for the lowlevel transfer to be successful.

Picture 8.

Lowleveltransfer.

The technique dr this transfer is to ussupportat the front and assist the extension of the
affected knee. Tis providesa moment where the buttock has lifted upfrom the bedbench
whichmakes it possibléor the individual tomove sidewaysBefore starting placethe bed ina
positionwhich allows for the individualsips to behigher than thér knees.

A.Prepare the wheelchaiby removing the armreshe samesideasthe bed and remove both
foot plates,be sure that the brkes areappliedand that the front wheels are in theght
position(facing forwards Fnally,there must be a stablestool or chair for the individual to
support themselves orwith an support on the elbow.

B.The careproviderstandswith both kneesagainst the] v_]A] jkned e theaffected sideso
that movementstart overthe affected side.

C.Now we canassure bettercontrol in movement of the trunkwith the stool placed at an
obligueangle ovethe other sideof the wheelchair The practitioneguidesthe individualsarms
to the stool so the individual cansupport themselves on it on his elbow
Thebestsupportthroughthe elbowof the unaffected arm, whilghe affected arncanbe held
v ES 8} §Z ]vstbAhch o
D.The careprovider leans acrogbe individualand placestheir elbowover the spine orthe
unaffected sile whilstbendngtheir knees.

E.Thepractitionersimulates  ~+]33]vP __ u}A u v3 individudltglift their buttocks
off the bed.They thenpull with their elbow andpushwith the oppositehand thatrests on the
bed surfacewhile pushingwith their knees so that the individual&nee goesinto extension.
When the buttock have lifted sligtly,they supportthe individual to rotate slightly towards
the wheelchair
F.This movementneeds to be done in stages andn nevebe completed in one turn due to
the affected kneehaving limited movements therefore too much rotation can daméige
menisci of the affected kne®ealistically the movement h#isree stagego end up perchingn
the chair/wheelchair and then one further movementto sit backon the seat.Therefore,
between each movement stageake sure thendividual moves back slightlyith their trunk to
relieve any pressure othe feet, while ensuring they are facing in the rigtirection, before
moving again.




Photo 30 and 31
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Photo 30 and 31

Low level transfer may be different each time they are performed but the principle is the same|
Photo 30, Shows support on the seat area of a chair. Observe how the elbow of the practition
positioned next to the side of thiadividual.
Photo 31, Here we can see the support from one (or two) hands on the seat area of the chair
which is enough in the situation, due to the amount of forward movement

Photo 32.

Photo 32.
Apractitioner training on the basic
movements of low level transfer (a
wheelchair is not necessary at this
time). Greater support on the seat
area of the chair is more important
when the practitioner is smaller in
size compared to the individual.
Additionaly, the practitioner can
use a pillow to protect the
individuals affected knee especially
e ¢}u SJu * $Z % E 3]
patella may risk hurting the
individuals knee due to the position
it is in and thepressure applied
when pushing.  The practitoner
is training for movements which arg
almost 100% R M level. This is not
only over the affected side but
backwards. They are trying to
increase the weight on the affected
leg as much apossible.
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Qupport from the unaffected arm iextremelyimportant because ienables the practitioner to

lean over the individualwho has had astroke making it possible to perform the*«]SS]vP _

movementof the therapist/careprovider possible as they rock backwards. Here fromstiaet
the diagonasin the unaffected armare completeall the way to theaffected leg. In the affected
leg the inner part of the musckructurewill work because the diagorsahngles larger than
45°degrees.

Little adjustment is required by the practitionessm and elbow placed by the individuals side
to generatemore weightthroughthe paretic leg.

How do we makethis movement intotask specific resistance training?

Photo 32providesthe first method.

By generatingmore weight on the paretic legractitioners canfeel theindividualis unable
ableto make the extensiomequiredin the kneewithout assistanceAs a result, our assistance
alters the level of RM. from over 100% to under 100%, we musbntinue to pratice this

movement until there isevidence ofmuscle fatiguelinked to a slowing ¢ $Z v JA] p ofe

performance.&}E Jved v U & % $ 3Z o0](38]vP }( 8Z ]v JA] p of-
timeswith some variatioriThis muscle fatigueends toocaur in the musclestructure,often the
extensor of the kneand hipputtock)- muscles themselves mape the firstto showsigns of
fatigue.Practicewith variationmay involve changngthe directionof movement(photo 32)or

a movementwhich has more bdavards or forwards positioningor increased range of
movement looking to endtahe furthest extremes okneemovements (although ] Simportant

to ensure the speed is reduced to prevent risk of injdngd.fatigue tends to dissipate quite
quickly, so alle for a short break before attempting further practice attempitfireepractice
cycles a day should be sufficiettt producea stimulus thatpromotes bettercoordinationin
musclestructure andpower.

The second methodhvolvesresistance instead of assistance.

Some practitioners opt for an alternatil@wv leveltransfer method (the highow level transfer),
Although this hasan element of learning actioninvolvement wherethe movement itself
stimulate the brain to search forsolution.

Task specific trainingequires an increase in the overall ingbawhilst performing a set
taskTherefore, when practitioners move past the need foriatmce when the individual can
support theirweight on the affected legvhilst performing the taskpractitioners can move to
applyingresistance with your arm over énindividualsbackwith the elbownext to their side.
The trainingnow moves toward$iaving aload dimensionCoordination and power increase
which provides theébrain with more poweful stimulus with which to problensolvetoward a
workable solution.

The rules: 1. Practice with variation average 10 times till muscle structure fatigue
2. 75 % of the RM

3. Look to having a ratio of training opportunities for each set of exercises.

4. Minimal 3 times a weeloOften at this stage of rehabilitatiothe frequency mayvell be higher
through the week betteand then not 10 times but-8 and 2 rehearsal behind each other.

A.D.L.

VRS
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Introducing ADLSs into the training program, helps to increase the potential for individuals to
develop skills towards independence. Silmh leveltransfersare crucial irward based

settings to help compliment those carried out as part of clinical treatment.Therefore the same
transfers will beperformed every time theindividual movesn and outof the bed.Initially

there needs to be a period of observation to ascertain ife@ipment is conducive for

training E.qg. if the bed is higher than the wheelchair, or how much fatigue the individual
experiences over the day to ensure that training does not compromise the potential benefits.
/ § important therefore to ensure if the glividual is unable to move into forward position or

be able to support they weight onstoolas previously identified then using low level transfer
presents a risk and therefore staff should revert back to moving and handling procedures until
such time ashey are possibleThan use the elevator!

Reactionfollowing sitting: Fatiguefollowing along period of sittingcan be common and results
in the individual having khigher musculatone in the spin@long with adecrease in power and
tone in the buttodk muscle. Changes in tone on thaffected sidecan occur after short period
of time (on average 30 minutes), which adecreasdo the pointthat the individual will look to
repositioning themselvesnore towards the unaffected sié& with often supportfrom the
unaffected arm.Therefore polonged periods of time spenttgip, may reduce the individuals
energy reseres to the point where they ari@capable operforming anytransferdue to limited
ability to move the uppettransfer forwards ( Vorlage)Futher consideration needs to be on
how we support individuals when using the toilet. Transferviitly an low transfer on théoilet

is far too heavy and must not be done. With an low transfer to anmode- toilet chairis an
better option and becausestanding for even short period$e vpdssible is the best optiorio
transfer back onto the bed whilst personal hygiene needs are attendegiich simple activities
u C *} & Jv]vP (}JE&E +}u ]Jv ]JA] p o[+ v EPC o A -ohardtieys (}oo}A]
may need to rest on the bed for a while to replenish some of the lost energy. This should not in
any way detract away from the importance of developing the low level transfers as soon as
possible and incorporating the ADLSs as this is what the thaiViwill expect to do once they
have recovered sufficiently to be more independent.

Therapist keep doing the transfer on the ward in and out bed, toilet and shower chair. Makes it
easy to find the weak spots and the nurses on the ward have the fedlah¢gey have support

from others. D | §Z]e Vv Ju%}®&S vS8 %}]vs Jv §Z
E Z ]o]8 8]}v upos8] ]* J%o]v EC %% E} Z J_

We will discuss this element of care provision moredrt 6.

vP

NAYEI|vP §}P 3Z E |
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Photo 33.

Individual following a stroke where the left side
has been affected. Notice when sitting in the
wheelchair how they have rotated the unaffecte
leg (exorotation) and plad it on top of the
paretic foot. Although this may be due to comfor
for the individual it is likely to create more
tension and exorotation in the unaffected hip as
he repositions himself on the unaffected side.

As a result the pressure on the affectedttock
has reduced along with any potential discomfort

One problem is now the support area is reduceq
therefore they requires support from the
unaffected elbow making it difficult to undertake
other activities of daily living, for instance taking
drinkX dz (( 8§ e*Z}po E[* %o}e
elevation and retraction because the lower part
of the diagonals are working harder due how thg
are sat. Consequrtly the whole dorsal diagonal (
unaffected leg to affected arnbegin to develop
higher muscular toa in the upper trunk following
a prolonged period of sitting.

Photo 33.

By combining low leveltransfers repeatedseveral times a day in differe@DLsituationswith
consideration oftask specific resistance therapy wilv. o §Z ]v ]/Ajogresste be
easier. We need to consider hereattonce thepower in the lower trunkbegins toincrease the
likelihood of the individual experiencing more discomforthie buttocks also increases. This in
turn will increase the need to find more comfortable positions (as identified above) by
repositioning themselves.

Consequently we cansefurther strategyto assist with this

1. Training with more trunk extension

2. Use the upper trunin aforward positionto perform astanding posture.
3. Amixture of both.

Training with more trunk extension

The biggestdisadvantage of thdow level transfer is that focuselies on the frontand back
diagonasequaly. Individual can potentially develogix chainbecause all four point of the body
are fixed. Tlerefore the agoniss can bethe musclestructuresat the front whilst the back
diagonalcan bethe antagoniss.WWhen the chair movg more dynamigrocesses are evident
and the backdiagonals becomes thagonistGreatertrunk extension(the trunk and buttock
musclgwith limited to no support from the chair makes the back diagosdhe agonist
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FurthermoreU ]3[¢ Ju%}@ES v3 3§} o}}l nérmalkeac}iotad whers the individual
stands up, with lower trunk extensiorandtraining for adjustment movementequired in the
ankles.
Now facilitation needs to be delivered differenthhecaue the kneeis required tomove
forwards. Therefore instead of the care provider placing their knees in front of the individuals
affected knee, they are now placed either side jbsthind the knee joint Now forward
movement is possible with the knee, so both the practitioner and individual can move into a
forward position at the same time, ensuring any changes in ankle position still doduth
legs.

Photo 34.

Photo 34.The classic N.D.TBobath transferhere the unaffected hand helps
support the affected hand during movement. Notice the position of the practition
knees either side of the individuals affected knee.

This type of transfer can bevery heavy and oftemequests a lot of involvement from the
individual. There is also a risk of placing paeetic shouldemat risk of injuryDue to theupper
trunk being more in abackwardcurved positionthe upperextent of the back dagonalare
workingharder. This results ithe shoulder bladgosition being imetraction. Consequentiyany
movements being performedre likely to require at least90 @nteflexion in the shoulder joint
which isoften not possible andhcreases the risof damaging theshouldertConsequently this
type of transfer(extension lower trunkjs best served as wariation for training of the task
specific resistance theragyn the ward there is no benefit for patient and nurses to do it on this
way, even with aly the notaffected hand on the chair because the patient cannot stand
properly. That iyes no advantage in the ADL lbe capacity to stand with the upper trunk
forward (flexion) gives that advantage wdllf more useful to start training by lookingrf
greatercapacityfor extension of the knee anghovements crucial totanding upwhich requires
more from the front diagona improving the overalstanding posturevhich is beneficial when
starting to incorporatahe ADL.

Part 6goesfurther with the trainingwhich considerstanding up and dihg down along with
the first considerations fowalking trainirg. With similar approaches as identified in this
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article. Again first learn, thataskspecific exercise against resistance arakethe transfer to
the ward for the improvement in the ADL.

Appendix

Synergy

dz } SZ][- % EpvesElu A E }v  to}(discuZs syQéKdye S
Individualshavetwo types of synergynfovement synagy and attitude synergyindividualswith
any residual braindamagefollowing a strokewill used the movement synergy tperform
movement,but if this is not possible, due to the affected arm or leg becorfikey, they will
then revert to usingttitude synergy. In the arrprimarymovemenswill presentwith a flexion
synergy.

The attitude synergis often seein later stags or whenthe individualhas so much perception
loss, thatjust lying in bedrequires significant energy to maintain position, aherefore the
attitude synergy is present as a consequence of t@ffien the attitude synergy is evolke
through the movemerd that the individual makes witlthe unaffected leg by push the
unaffected leg ito the marasswhichincreassthe tone in the what dorsal diagonakesulting
in the attitude synergy in the arm.

Usuallyattitude synergypresentsin a later stag®f movementoften at the pointwherebalance
is required, and uraffected legevokes a flexion attitude synergyhrough the diagona But
when there is no balance in bed than will this attitude synergy appear immediately.
The flexion attitude of movement synergg then to present simplybecause restoratiorof
movement followinga stroketends to presentn the back close to the spineynot crossing
nerve pathwaysin the brain)Extension of the trunk on thuraffected sidetogether with the
affected sideproduces initialstability, usually wih elongation on the uaffected side and a
shortening on the affected side. Thagsults in theupper trunk on the affected sidamovingin
an extensiontrotation turning backwards.

Thi is not always that obvious # tone is lowwith the musclein the front diagonas having
lesser tone than the back diagonalspecially along the spinghich tends todominate the
movement.Individualsmay sit with the spine in ecurvedposition. Although thebacktends to
work mostly witheccentricmovement which ishe beginning of the flexion synergy.

Flexion attitude Synergy of the arm.

No movementwith the high tone inthe upper mrtion of the back diagonalfrom the affected
armoverto the uraffected leg. There is mudar tone inthe spine andacross to theshoulder
bladewhich results in;
Retraction (adduction, mediorotation and depression or elevation. (This depefite function
of the front diagonason the affected sidg tAretroflexion, endorotation and adductioim the
glenohumeral joint

-- Aflexion and pronationn the elbow

-- Palmar flexion with ulnar deviatiom the wrist The fingers are in flexion and the thumb
adduction and flexion. Often the fingers move over the thumb.
Variations arepossible but often anyjoint restrictiors or neural pathway issues restrict the
range available.
The highest tone that have ever felt waswith an individualin the foetal position who was
experiencingincrease tone in the neck that wasso fixed it wasmpossiltle to manipulate
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passively.To searchfor the best possibldevel of stabiliation | needed to search for ways of
decreasing tone.

Movement Synergy of the arm.

Our attention now turngo the movement synergy. We have two of the€ftexion synergy and
extension synergy Remember tresecanonly be detectedvhen theindividual camrmove their
arm.Movement of the armsalso possibléghrough abalance reactionvhich is stilarecognised
movement synergyThus not only movement that can be evoke thought the individual aith
strokearbitrary, that is the old rule but movement by balance reactions are still movement and
can be used to create an arbitrary movement. This is an area that has an greatendiéé¢nan

in the old definition.

Flexionmovement synergy

Photo 35
Flexion movement synergy.

The individual tries to lift their arm. Movement
start either in the upper trunk or the unaffected
leg.

dzZ SEpuvl } ev[S }(S Vv «Z}ES v
side but will on the unaffected side.
Notice how the stomach lifts, the arm creating a
stretch over the stomach muscles.

The activity of the stomach muscle on the affecte)
side is significantly reduced compared witfe
unaffected side.

Photo 35

Theindividual igryingto lift their arm;
-- Observeextension and rotationin the upper trunk.

-- A retraction(adduction, mediorotation and elevation) of shoulder blade. The elevation is
dependent o the tone of the abdominal muscle that is evokaften passive -
- Abduction retroflexion and exorotationn the shoulder joint Exorotationseemsa rare
occurrencebut it is still an active exaotation action.

-- Hexion with supinatiorin the elbow The elbow goes to supination from pronation.
-- Dorsal flexionis often seen in the wrist.
-- The fingers and thumb are flexed.

Different variations opresentationdo exist but this is dependent dhe extent andnature of
the brain damaggealong with he resultingmobility of the arm andamount of musculatone.
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Extension movement synergy.

Photo 36

Extension movement synergy.

Movement starts in the upper trunk with an
active flexion movement.

Activation of the front diagonal are required for
this, which goes fromik affected arm to his
unaffected leg.

This requirement for muscle power at the front
builds up in the stomach muscles on the
unaffected side, and when the muscles on the
affectedside have enough tone the shoulder
blade starts to react.

Observe the stomach muscle, there is nowre
action evident

Photo 36

Thereare also differencebetween the flexiont and extension synergy.

The reasorfor thisisin the trunk capaciy.

When only the back muscles are &etonly aflexion synergys possible.

When there is also activity of the stomach musclesthgrotractionmovement ispossible
allowing foran extension synergy.

When extension synergy is possible there is greaselectivity!

Extension movement synergy has the following composent

-- The trunk will be fleX\With active tone in the front diagonals.

t Protraction (laterorotation, abduction and depressidn)the shoulder blades
t anteflexion, adduction and endorotatidn the shoulder joint

t Extension with pronationn the elbow

t Dorsal flexion and adductioim the wrist

t The fingersarein flexion and the thumb in adduction and flexion.

The synergy of the leg.

The trunk plagan important role in the creation of synergthe upper trunk for the armand
the lower trunk with the hip joird for the legs. Both the upper trunk and the losv trunk work
together by means of diagonalBherefore poorly functioningdiagonals influence the
formation of synergy.

Extension attitude of the leg.t The trunk isshortening on the affected sio& the lumbar
spine level.

-- Extension,adduction and endorotatioim the hip

--The knee is extended.

--Plantar flexion with inversioin the feet

Inversionresults inmovementcommencingn the calcaneus. Eneforethe calcaneuss
inverted with the rest of the feet in supination.
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The joins are locked witln this synergyno movementis possible and mangeoplethink that
this isthe purpose of synergiself. (Bernsteint freedom degreekln the betal positionwe see
the legs pushing twardseach other andoften we see that the knee arbent excessively
Therefore many%. E 3]35]}v E[+ -eflexi@iZdnitude synergy but it isnore likelyan
extension synergy. But because mobil#tjost, the knee ardentand therefore there are more
adductor musclevorking inthe hipwhich results irthis extensor attitude synergyhich is more
in flexion instead ofin extension.We see this type oéxtensionin this synergyespecially in
conditions such astroke Parkinso [ eand M.Splusother conditions affecting théorain.
This extensionitself is an actiorbetweenthe adductor and the semi muscleut not from the
hip extensor m. gluteus maximus. When there is more flexion in the hip joint, there are more
adductor mustes at the front of the hip jointallowingthe hip and knedo flex. This isstill
regardedas an extension attitude synerglgecausethere is a change in the flexion, the other
movement remain the same. Movement synergysuggests that the individuabrain has
experienced lesslamagecompared with the presence @ attitude synergyEither that or
there must bea particular reason whyhe attitude synergy is necessary elp maintainthis
position as without it the wholgosition isextremely vinerable.

Flexion Movement Synergy

Theindividual tries tabend theirleg.

t Observe how théower trunkmovesbackwards.

t Hexion, exorotation and abductioin the hip joints

--Hexion n the knee.

-- A dorsal flexion with supination in the foot.

-- Often we alsmbserveBabinsksigns (flexion of the hallux with a dispersion of the tQes

Photo 37
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Photo 37

Flexion movement synergy.

This individual attempts to lift their affected leg starting with the unaffected leg.

His unaffectedleg will be pressed in the bed to emphasize a fixed point so that the lumbar spin
stabilisedand the hip flexor can function. Pressing the unaffected heel intd#testimulates an m.
gluteus maximus action athat side, and together with the abdominal muscle stabilizes the
pelvis.This enables the pelvis and lumbar spine to remain in a position that is in flexion (with th
lower trunk moving backwards).

Photo 38

Photo 38
Extension movement synergy.

In this picturewe see an extension movement synergy, although it is not completely correct
spine has an evident kyphosis and the toe creates dorsal flexion. This photo was taken prior
action seen in photo 37. The individual attempted to bend the affecte@diehe must trough hig
extension movement synerg@bserve how the unaffected heel is pressing hard into the bencl
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Extension movement synergy.

Here the photo is taken is a supine position and the individual is tryisgetchlift his leg.
When theindividual isvalking this action appeasometimesbefore the foothastouchedthe
ground, but mostly when the forefoas justtouching.

--There will be a lumba lordosisin the spinewith the pelvis rotatecbackwards.

t Extension with adduction and endorotatian the hip

-- Extensionin the knee

t Planta flexion with inversionn the ankle Resulting iranrotation by the m.tibialis posterior
in the calcanas.

t Extension of the toe is likelgr a claw stands observed along witthe potential of aBabinski
sign at times.

Photo 39 Photo 40

Photo 39 and 4Bxtension movement synergy. Photo 39: This
individual tries to stand up and evokes an extension movement synergy with a particular low tq
Notice how as a result the position of the foot makes it impossible to stand up.

Photo 40. Walking with a Nordic walking cane the foot has a brace on both side of the shoe
(preventing inversion) notice how the plantar flexion and extension is already there. The suppg
phase is still developing but tleynergy is already there. Observe tféectedarms on both photos.
Starting with the shoulder girdle you can see both have a flexion synergy. The reason for this i
the majority of the standing procedure will be achieved by the unaffected leg neguitithat
diagonal being dominant. Both have limited selectivity in the stomach therefore the upper porti
of the back diagonals on the affected side becomes dominant.
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Is there a difference between the flexion and extension synergy in the arm
Thespines functionatapacity hasineffect on the synergyWiththe leg gravity often hasmore
influence with individuals following astroke when they try to sand up. Herethe extension
movement synergys requiredand thereforepreventsearlier than the flexion synergy.

Individualswith low tonedifferences campresent but overall this igare.
Mostindividualstry movingin bedwhich is performedy the uraffected legvhichevokes an
extension movement synergy withplartar flexion/inversion posturén the foot.

In cases where there is pain in the affected leg,tered to see flexion movement synergy
Practitioners need to bearefulhere because flexion with exorot@n caninjure the hip
structuresleadingto movement restriction in the kneal@es notfully extend) orcreated an
much to greammobility in hip (exorotation)Both of these situations wilead to problemawith
standing and walking.

The extension movement synergyay have cleaextension butthere may be limited tano
activity in the buttock- muscle mgluteus maximus. Most extension will beachieved bythe
adductor musclavhich is the reason why individuals following a strakak witha flexedtrunk,

this posture evoks either an eccentric or a reflex reaction in the buttock muscle because the
muscle iselongatedand will bestimulatedwhen lifting the uraffected leg.This results irthe
muscle onlybeing able tgparticipated(support) butnot propel thebodyforwards over the hip
joint whenthe individualis walking.

Synergyitself producegpoor movement but it is the b@son which movement can occur. And
when muscle are able to react, it thenpossible to train them with TasBecific Resistance
Therapy and¢hange from amccentric contractiorto a concentric contraction.

End of Parb, Part 6 willstart looking at individualsstanding up and walking

Referencefor part 5see Pard and6.
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