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Abstract

An Individuals diagonals tend to be sevgadfected following a stroke. Therefdraining needs tdfocus on restorig
the diagonals andf possiblehe home lateral structure o the affected sideMaintaining overall novement in beds
extremelyimportant promoting the individualsindependene. In part 4 we must considé¢he whole process of
rehabilitation especially considerintheir homeenvironment Exercisedying in a sidevays position are themost
effectiveform of task specific strengthening exercises that have a gréapact on thepotential reestablishment of
movement in bedfor individuals along with developing greateroordination in the homdateral structure, which
could eventuallydad tothe possibility of balanceontrolandwalking Exercises arstructured to consider the need
to relearn themovemens themselves, then progress towamsking them more practical activities of daily living
(A.D.L) movemens, wherethe movemens will be required throughout the day (with some assistancaitially),
removing this support over time as the skills develop towards independence for the individual.
Training/learningrequiresrepetition by variatiorof which there are a wide rge of exercises to choose frowhich
requireload bearing movementsvhich help developbetter coordination and muscle powéro provide acomplete
package of recovergvery movement will be discussed and analyzeddntify the best movemerstwith the least
level of assistance as a stang place to increase the overall potential of reducing this assistance itdsva
independence in the future.

The appendixprovides information otthe training of limbgEspecially the armsising the chain rules. Tooteh we
start with v ogen chairfwhich can sometimes b®o strenuousfor the individualand can sometimes be very
challenging affecting the indiduals performance and overaflotivationto achieve their full potentiallrairing using
the varety of methodof the chairs enable the tasks tbe more achievable, so by usithgselearning/training rules
can promote better recovery

Introduction

Part threeended by looking athe trainingfor assisting individuals to develop better movement
whilst in bed when transferring from thgackonto the side. Wealso discussethe need totrain
the movementswhen in a sidewaysposition ,consideringhow to move backardsand then
forwards. Whilst onyour side, his movementis always performedn combination withthe
movemensin a sidevaysposition. Therefoe aswe (normal sensomotoric) turns, will still lay
on the same spotWell useyour keypoints ofthe diagonals (the shoulder and hip) to lifeir
upper or lower bodyenabling uso be able tgplace that keypoineither forwards or bakwards
as required.
This movement has a high sélectivitywhich can be challenging for iivitluals who have had
a stroke.This can be observed on batides of the body (affected and unaffected) due to the
diagonast being incomplete.
In bed the individual with an stroke must learn and exercise:

1. Lying on your affected side you must also can move sideways to the back and the front

of the bed. But this is very difficult and will be not possible in the beginning
2. Lying on your netffected side the same as in 1.
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3. Last but not least, turning from theupine position in an side position and to the
affected side and the neaffected side.
4. In the bed go up and down on your back .

What happens when individuals ardying ontheir affected sidewhen considering a
backwardsor forwards movement tothe front or back of the bed?

Upper trunk

Initially the majority of individuals following a strokequire assistance to move dheir affect
sides Practitionerscanhelp to make a difference to thifrom the beginningwhen casidering
the differencesbetween ADL/transfers and exercises. The upper tmagkliires an appropriate
level of tone with the same changes occurring simultaneoudlyershoulder blade and an part
of the arm.Lifting the headup canprovidethe required tianges in musclstimulatingthe back
and front diagonatowardsthe affected legalong withthe tone of theunaffected legvhich can
result ina similarreaction in the affected arm. Tenable the head to lift, the momentumust
come from the uppearm and glenohumural joint . Hera pushing movement from thelbow
will help tolift the shoulder upallowing the resof the movement to be achieved@he keypoint
shoulderis required to perform this movement #ise shoulder bladdéas a fixation on the thorax
and the glenohumural jointreating a singl@nit, which is often not always the case.

Picture 1.

Shows how we can teach the patient how the
movement feels. Both hands and arms are und
the patient, one under the head and one under
the ribcageat the height of the distal point of the
shoulder blade. Ensure that you are able to rea|
through to the front of the body with your hand.
Now we can facilitated the head lift and then by
turning the body slightly we can stimulate
movement backwards or bhyrning towards the
front we can make the forwards movement
easier.

Picture 1

Theability to feel the movementis very importantas following a stroke afiv ]A] [ewe] of

perceptiontends to be affected, and the loss of generating the correct muscle tone. Therefore

by creating a nevsensemotoric trackfor this experiencethis can restee recognition of the
movement.Start with lying davn in aspecificpositionsothat the shoulder blade is agast the

ribcage. The border of the shoulder blade must be not palpable. Photo 1 shows the border of

the shoulder bladewhen it is away from theibcagewhen an individual idying ontheir
unaffected side.
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Photo 1.

The dotted line follows the border of
the shoulder blade which is between
one to two cm away from the
ribcage.

The glenohumral joint is in@0
anteflexion and the shoulder blade
requires a laterorotation position. In
this case the position is on the same
spot as when the arm is not in
anteflexion. That means that the
head of the glenohumural joint is
positioned against the top of the
shoulde joint placing pressure on thg
structures between the head and the
top of the shoulder joint. This can
result in discomfort or pain for the
individual Therefore it is very
important that the shoulder blade
remains against the ribcage and the
practitionerneeds to ensure control
of the tone does not become
increased too much taking measureq
to lower this as required.

Photo 1

When theindividuallies on thér affected sideensure that you canot feel that borderof the
shoulder blade. If this is not the cad®ing the shoulder blade more veardsthe front. That is
the correctstart position,so now the glenohumural joint has a fixatigoint which can often
result in the individual being able taovetheir arm slightly- From this position weanstart the
exercisesWhenifting the head and try tperformthe movement the therapisisestheir hands
to repetitively peform a variation of movementsThe movements can initially bearied by
askingthe individualto move thear head first in the directiorof movement by push ther elbow
into the surfaceandfor example turing the upper trunk tavardsthe front or back before the
movement take place. The intensityriseasured against if the individual cannot perforhist
movementindependently(more than 100% R.MBy helpinghen the practitioner can help to
lower that burdencreating atask-specific exercisavhich not onlyhaspositive effects on the
movement of the upper trunk but also on the affected arm. Theekwards and forwards
movementof the upper trunk is aaturalmovement weperform usingour shoulder and upper
trunk which isoften affected in individuals who have hadtroke. This enables the practitioner
to support the individual tarain in a specifietnovement of the arm (Differential learninglVhen
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there isa degree of selectivity thewe can use thito promote the novement of the scapula
over the ribcage. In this position the scapblecomes theémportant point when moving the
upper trunk baclards the scapula must make a protractiomovement, thereforecreating a
concentric contraction of the front diagonal on the affected side. Wirenindividualis moving
forwards, this will create aetraction movement. During this movement the practitionerrca
provide a level ofesiseince, so now we are able &xercise the coordination argbwer of the
muscleof the scapulaandalso the front and back diagorsabn theuppersection ofthe affected
side.

Lower trunk

Normaly we do this without thinkingvhich isimportant for the individual torealize. Try not to
explainto the individuahow they should bgerforming thismovement just allow them tofeel

it. By performingthis movementhe individualwill be able tofeel:

1. There needs to be Efting movementrequiring the homolateral part of the lower trunk
especially the higo achieve thisThs is the most selective part of our diagonals and many
individualswith strokewill completethis movement when walkg independentlywithout any
aidsand stabilized the pelvis laterak a consequenceTherefore itheeds to bepart of the
exercises timproveindependentmovement whilsin bed,along with havindpenefits for better
movements out of the bedsuch astanding up and walking.

2. After the liftmovementand flexion of the hipthis enables the individuaéd move the buttock
backwards Flexion of the hipequires acooperation of the front and the back diagonal to fix
the pelvis andallowthe hipto moveinto flexionusing the largdip flexor.

}vi$ o](8 C}u

0A]*X z}pu

3.Whenthe hip is exteaded the individual can then move forwardBhis extensionrequires
actionfrom the back diagonals, especially the m.gluteus max.
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Picture 2

How we can teach this movement t
individuals who have had a stroke.
They can hee a difficulty lifting

their hip up from the bed and
therefore this movement becomes
difficult and challenging when trying
to move to the back or the front.
Most individuals find moving to the
front the most difficult part when
they are capable of perforimg the
lift. And therefore it is probably wisg
for practitioners and client to work
on the technique by moving
backwards first.

Picture 2

Performing thelift first.

Placeone hand dithe way past thaipperedge of thepelvisand the other under thehigh. Then
move the hand closer tayether, this provides the individual with the sensation of what the
lifting movement would be likeThe practitionerasks themto try and make that movement
which often they are able to comprehend what thimovementwould feel like and therefore
producea short lifting movement This lifting movement isot alwayspossible without ap
supportunless theR.M. is 100% and cannalwaysbe repeated, butue to thefacilitationand
support offered the practitionercan reduce the overall weight enabling mormuscle
strengtheningo undertake theexercise. That wilhitially providebetter coordination andhen
later on more poweto the muscle.

Sideways mvement further baclwards.

This movemenis possible with ashortlifting movemenby abduction of the higoint, although
we need to consider howhe individualwith an strokefeels this movement andhen how they
perform the movement backwardg.he movementitself requiresa flexion of the hipwhilst
fixing the pelviswhich is required fothis movement to be pssible.The practitioner can offer
support for the individual to feel this nvement bygently pulling them backwards followirzg
initial rotation of the upper part of the pelviproviding that the practitionergulls with their
handsin the same position and ithe same spot as they wenehen performing thelifting
movement This is required to enable the individual éaperience the movement stimulaig
the damagearea of thebrain providing a stimulus it can use ggarch for asolution. As the
individual increases participatiahe practitioner can therbuild additional exercises ontthis
movement working toward independent function. This provides the individual wéth
movement aml resistanceof 75% R.M. developg a better coordimtion and poweras the
exercise regime increases.
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Forwards novement

Thiscan present the individual with quite a challengeneQeasortor this is the need tanove
from flexion in thehip toward extension lifting the hip with the knee /under leg and the trunk .
Therefore itiswise to do thison ther front often worksbetter. Thenthe practitioner is required

to do anlift and pull (rather than lift and pghwhen working from theéback).

tZ §[important isto create a lifing movementthat simulates the correct sensatioof
movement in this position.

Often there is an questioof the indvidual can use his unaffected arm or leg. By the movement
to the back the arm can help , to theoht also but in both occasions there must be an lift and
movement in the affected side.

Moving the lower trunk with support of the unaffected leg is almost impossible and makes often
the movement heavier.

These exercises are extremely difficult thereft is important to start early bu
they need to remain part of the routine throughout. Individuals with stg
following a column fracture complain that their possibility for move in bed w
on their affected side are also difficult. This is duthéohomolateral structure
not receiving training to undertake this movement when they are lying in
and therefore individuals change their sleegetpaviourgo find a comfortable
position in which they can sleep. The training is focuses on walking,
climbing and standing up etc. but practitioners sometimes still forgotten
complex this movement in bed is.

Lying on theunaffected side and movingideways

Lying on thaunaffected sideenableshe upperand lowertrunk areas to move more freely, but
now the difficulty rest with the amount ofcontrol over the affected side. ddlitionally
practitioners need to remember thathe front and backdiagonals arein effect halved.
Individuals who have experienced a severe straggally haveproblensllifting their heads and
as a consequence of tHifting movement being restrictedhe tone that is necessary to get the
loadof $Z <Z}puo & P]E o ]eorjsequehiyRidsnorement cannobe performed.
This restrictednovement resukin a turn tovards theback or front with althe negatie effects.
The moment theindividual with an strokecanlift their headup, connection between the upper
trunk (on theaffected side) and the lower trunkit the wnaffected side)s establisheéndas a
result amore selective movement of the upper trunk and the scapigdanow possible. Ay
activity of theunaffected side will alwag/create an increasetbne on the affected side and
therefore wecan observean increase in the tone of the upper trunk and the scaputéch is
mostly a retraction movement Ths results irthe ability to movebackvards is usually easier,
but usuallyendsin a rotation. Alditionally anymovement to the frontremainsdifficult andeven

if performed remainyery short. Therefore more stability required in thdower trunk
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Photo 2.

Training for a backwasimovement
(A front movement is also possible
but is more difficult and requires
stability by using a pillow under his
stomach).

The practitioner starts by building a
stable position which is required
more in the lower trunk area.
Therefore we place the unaffected
leg in extension and the affected leg
in flexion on a pillow to create
stability.

Start by usingte exercise for head
lifting. After removing the pillow
towards the back. Then holding the
individuals head push on your elbow
and move the trunk backwards.

Do this movement together with the
individual o the affected side.
When moving to the front, try and
take the pillow away (although
sometimes it is wise for the pillow in
the back to remain making it easier t
perform the movement forwards.

Photo 2

Exercises 1.

Liftingthe head irto a stablepositionand test what the R.M. is. Whenighis 100%only perform
the movement once thed minutesbefore tryingagain.If the individual have a gréer level of
ability then offeg more resistance not onliy the lateroflexionrmovementsbut also by providing
more variation with the head lifting. The reactia can be observed in thieunk and legs,
providing valuable information on theeactionpotential of the diagonals.

Exercises 2.

Lifting the head and move the upper trublickwardsThiscan present aa difficult movement
by performingit in collaboration with the individual by placirape hand on the pelvis and
applyingsome pressure. Now the stability will be further imprdwiue to the diagonalwhich
start in theunaffected armhaving dixed pointon the affectedside
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Exercises 3.

Any movement forwards requires theupper trunk and the scapulto adopt aretracted
movementdoing this simultaneouslyust aswe saw in theaffected side. Ask thadividual to

lift their head andplace it a littlefurther forward on the pillow, ths provideghe upper trunk

with greaterextension of the spine and maké@ eader to move the scapula to retraction.
Placing pessure on the pelvis andshortlifting movementn the affected shoulder can make

it easier for the individual to perform thigacilitation (an idea out the N.D-Bobath concept)
identifies how thishelps toincrease the potential of thimmovement. Thereforewithout this
facilitation the R.M. is more than 100%, with facilitation you can lower the loads and repetition
is more likelyenabling the individual to be able to staraining. A 10 R.M. = aalternative
methodwhich provideghe right load.

Lower trunk

To lift the lower unaffected trunk/hiparea the individual must work withtheir homolateral
structure alongsidethe front and backdiagonals When more flexionis createdin the hips
moving backwardr with the back diagonal#self, the individual can create even more
extension in the hips and moverwards. Often the power in the lower trunks not enougtho
lift the total lower trunk andconsequentlyneeds the upper trunk on theunaffected sideto
support. Tlsincreass thepressurefrom the headonto the pillow. When too much and bracing
the movement than make the pillow somewhiit and the support is limited Although we
can used the positionvithin photo 2, sometimesby bending both legs ira similarposition
providesa better solution (photo 3)

Photo 3

Both legs are bent in a 70 degree
angle, which is the best position for
assisting movement forwards and
backwards. Theveight of the

affected leg can potentially hurt the
unaffected leg therefore place a
pillow between the two legs to reduc
the risk of this.

But the normal way is with alnsb
straight legs. With the knee bended |
is easier but not far.

Photo 3
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Exercises 1

Startby lifting the hip of the surfaceof the bed Haceboth hands under the lower trunk and
the upper legand move the arms/hand twardseach other andignal to the individuatb try to
lift their hip of the surface(homolateral actiofn Althoughthe diagonals starting from the upper
trunk andextending into thelower trunk, theyare not complete and thefere we may see a
reactionwithin the affected side. Thisanresult in either anextension or a flexion synerggy
the affected legwhich creates increased issues for themolateral structureto have todeal
with. The facilitationitself provides an indation of what the R.M.will be which can help to
indicate whichexercisesand amount ofrepetition and variationrmay be utilized, or if severe
single movemergwith an restperiods inbetween.The ability to lift the hip tends to remain in
most individals, so thdift training itself can be built upowariation by doingadditionalhead
exercises, uppeand lower trunk lifts andworking on sideways movemewhilst in a supine
position.

Exercises 2.

Movingbackwards simulate the movement with théndividual first breaking the dite move
up into short stepsHrst lifting, then moving back and immediatefgrwards again with no rest
period inbetween the two movementsFor theindividual to hole the muscléone itself is
usually heavy if a delay presentit is actually easier for them to daoth movementat the same
time.

With thissingle movemenbeingeasder to facilitationhelps he practitioner to identify thdR.M.
andto initiate training exercises.

Turning in Bed

This is one of the masdifficult movement thatan individual needs to undertakéhis

requires increased needs faelectivity and an cooperation between all the diagoneith

the key pointsproviding thefixation pointneeded to support the movement.

Normal when we turn tavardsthe left, we startat both end points of the body on the right
side!

1. As ve lift our headfrom the surface of the bed weushlightly with right leg.This movement
requiresthe diagonal on the front starting in the right shoulder and the back diagonal on the
right starting in the leg. Thigont diagonas from the right shouldecreateflexion in the left leg
whilstthe push with the right legrovidesan extensiorin the left shoulderIn turn this creates

the Kick off [propulsion required for theurning movementwith flexion in the uppr trunk t
(right front diagonal) and the push with the right leg (back diagoédymal we do this with
almost straight legs.

2.As ve turn furtherthe left legmovestowardsthe surfaceand makes contact with bench/bed,

to make it possible that the indiduallift the right leg anccross it over the left legThs results

in the front diagonal of the upper truniight side) being irflexion. This is only possible when
the left legcreates arextension to support the whole bodyhe &ft is now morecontrolled via

the back diagonal Again normal the left leg is almost straight because the control is now
possible through the foot of the left leg ( lateral side)
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3. When thelower trunk isin the correct position the individual can ndift the lower trunkand
move it backwardsThis because the lateral side of the foot create an support and stability that
makes it possible to lift and make flexion in the hip and go with the lower trunk to the back
4. After thsthe individual needs taorrect the upper tunk by lifting the left arm upvards and
backwardssowe lay on our left siden the same spot as we started on our back

5. The individual islways capablef stoppingthe movement, becauseur amsact as anchors
to help in balancing and slowing the neswent towards a fulstop. Additionallythe leg that lies
below on the surface of the beldas capacity to brace the movemenExorotation in the hip
gives an pushing of the lateral side of the foot in the benchjbed

6. The tone and poweonf the muscle to complete this movemeist verysmall,even whenan
individual is Eeping there issufficientpower and toneto complete the movement, which is
mainly due tathe selectivity between the diagonabeing significantly increased.

What happens in individuals who have had a stroke when they undertake this movement?

A.Turn over the affected side

Individuals who have had a severoke will haveincreaseddifficulty lifting their headwhen
turning to the affected side, because the diagomabntrol diminishesin abdominal area
resulting in the potential tabe able to lift up but not turnto the affected sideTherefore
individuals in this pason may try topush withthe unaffected legwhich createsan extension
in the back diagonal butbecause the headoesnot lift they cannotmove further and cannot
startturning.
Individuals who haehad a nederate stroke wilheed tobuild up the flexion wittslightrotation
in the upper trunk The pushing movement for propulsion is stillith the unaffected leg buthe
level of control is significantly reduced, through weakness iraffexted sholder and affected
leg resulting in thefinal phase of turning movement being more an uncoordinatatiing
movement.The affected leg will go in flexion and not in extension to support the movement of
the not-affected leg. Therefore we sedten individuak try tolift the unaffected leg t@ early to
brace the movementvhich results in an uneven weight distributi@md they will usuallyfall
backvards io a supine position once mor&urther correction of the attitudeand position
when lying on the side then moving to the ba@koften not possible without assistancEhe
E }( 8Z]* u}A u v8 vv}s v C3Z (( 8 (}}% v e
possible in the hip.
The Keypoints[(shoulder and théiip) and the homolateral structure axeeryimportant for this
turning movementlt isdifficult to turn and especially braenovemensdue to thedependercy
for boththe armsand the leg to be functioningTherefore this exercise fiequiredto promote
the optimal recovery for the individual

Practitioners should also consideother aspects such as the individual being able to hole of
the blanketwhen they turn by using one of their hands to grasp! it
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Difference with normal motoric ;

No straight legs

Flexion of the right leg (part of the
front diagonal will be stop tbelp
the upper trunk to make more
flexion.

The right arm goes to the surface
and start with the brace of the
movement.

When the turn is almost complete
the right leg is than the stabilisatior
by exorotation in the hip supporting
on the lateral side of théot but
that ask for an straight leg.

Photo 4,5,6
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Photo 4. Right side affected

Turning to the affected side.

Note how it commences with a good lift of the upper trunk and the left arm is abshest,
but the right leg is in flexion and is therefore incapable of holding the extension resulting in
leg having no influence over the bracing movement. The left leg provides a push that is qui
because as we can see that the arm goesfiletdon synergy which is part of the back diagong

Photo 5.

Now we can see how much flexion the right leg has. Therefore the upper trunk needs to wq
harder to increase tone in the front diagonal, with no fixed point because the right leg has 1
upwards and cannot support the front diagonal with further shortening which is required. TH
individual therefore pushes harder with the left leg providing increased tone in the upper try
extension making it difficult for the upper trunk on the left smlehortening and to rotate.

Photo 6.

Now on the side .

Notice the brace and turning movement with his left hand. The tone in the right arm/hand h
decreasednd we see uncoordinated finger movements and a decrease of tone in the elbov
Both legs are bent resulting in the right leg only being able to brace the movement in the hi
is the hip capable to give an selective exorotation and on which point tartineOften at the
end and that gives the individual with an stroke the feeling of an fall (out of bed). The flexig
the hip and knee is so great that the foot does not rest on the surface of the bed.

And this whole movement bring him to the edgé¢hef bench, he is not capable to lift the lowe
and upper trunk backwards and lay in the middle of the bench, on the same spot as when
start turning.

/8 [+ <«pi éffort to turn ono the affected side Nowimaginelyingundera blankettransferring
from the back to the affected side is now more restricted by the covers.

B. Turnng overto the unaffected side

Individuals who have had &ere stroke aréncapableof lifting their heads into the required
positionto take the affected side to protraction andextensionrotation and areincapableof
pushing usinghe affected legoo. Consequentlytiey will try to pullusing theirunaffected hand
whilst pushing with the unaffected legwhich results irmore action in theback diagonal on the
oppositesideculminating in little tono movement Practitioners need to baware of the danger
that can arise whemn individuals who has had a severe stroke triegita and is incapablef
lifting their head of the pillow, as if unmanaged dan be fatal Individuals who have had a
Moderate degreestroke sometimes haveyreat difficulty with the protraction of the shoulder
duringthe rotation phase When the affected leg is capabtbe individualwill push with it to
start movingthe lower trunk ina turning motion which is proceeded bihe head and the upper
trunk moving in the same directionVhen the protraction of the affected upper trunk is
improvedthen the turning movement teardsthe unaffected sidealso improves, althougtve
tend to seemore grand exaggeratetiovemensinstead ofsmaller fine motomovements As
a consequenceurning whilst the individual remainsiithe samespot on the bed instead of
moving either backwards or forwards during the move is the last skill to be achieved.
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How to startretraining?
Two specificelements must beleveloped durindraining.

1. The movement thais required needs to beincorporatedinto the ADL of everyndividual
with a minimum & assistance by other3his creates less dependency and moependence
for the individual Therefore priority must be placechdeing able to turn ontthe affected side
before the skills ofvashing andiressing.

2. Topromote suchimprovemenswe mustlook attraining beingtask specific tdelp stimulate
better coordination and muscle powgiland this provides the focus of the training over the
period of recovery aiming to improve mocemplexskills such abalance and walking.

The ADL movements.

Initially the individual is icapable of turning independently, requiringassistance butas
practitioners we must ensure we encourage as mucboperation from the individual to
empower them to recover as much skillspssible which often requireslaR.M.Whenturning
we require the front diagonalsto be involved which in turn requires the head to be lifted
allowing sufficient time for this to be done. Individuals who have hadwere strokenay still
be able to perform this, but whebradng duringthe turn movementthis can be a particatly
difficult movement, but is not alwayhe main concern ofcare providers The start of the

training is the job of the physical therapist on the bed of the individual with an stroke. This is the

only way to train and learn independent turning in betlus first the movement and then as a
part of the ADL.
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Picture 3

When turning to the affected side, practitioners get the individual to bend both knees and we push wi
hand placed on the knees down. The other arm provides a flexion protratitiwius to the upper trunk. It
is easy for the client to lift their head and try to move over to the unaffected side. For individuals who
had a severe stroke it is advisable for practitioners to stand always on that side the individual is going
turn. The push on the knees must be held till the individual is lying on his side, otherwise he feel that
falling. Normal are the legs more straight and can someone brace the turning movement through an
of the hip exorotation that will give inthe foot on the lateral side an resistance to the turn. But in the
beginning it is easier to bend both legs but be aware that in the last part there is no control.

When assisting individuals iturning, practitioners tend tanaintain pressure on bothHegsfor

the entirety of the move, this results in the individual not experientirgfallingsensationsn

the final part of the turn. Both knees are beto stabilize the movementWhen onelegis in
extension the movementontinues and is lesstable and as a consequencie individualwill

roll with the movement and feel lessontrol.Due to this reduced control in the movemeihiete

is an opposingeaction that occur whiee the head position becomesxtended (upper trunk
movesbackward with extensionfahe whole bodyThis is referred to as a static reactiofionic
Labyrinth Reactiofiwe will discuss this in another pat the series.

When theindividuals condition starts to improve, practitioners should aim to reduce their level
of support encourging more independent movement in tuoonsequently thébending of the
legs becomedessimportant overall with one exceptiorwhich is when swinging the legs out of
the bed, here it isvise to turn with the legé a bent positionTurning with almost stight legs

will be first possible on the unaffected side and on the et#fd side it is dependent of active
exorotation of the hip. Is that present than can also the knee when the leg is more straight give
an brace instead of the foot.

TaskSpecificExercise.

Startwith the individuallyingdown in asidewvaysposition.|t is best to tart onthe affected side,
asthe keypoinswhich are required for this to work need to be those which supguetweight
which are locatean the affected side.
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Picture 4.

Practitioners start by placing the individual onto their affected side taking care of their affected arm. En
you allow for enough protraction in the affected shoulder and placed the arm in such a way that when t
is a cleareaction which can be used. Often we see extension in the elbow. In the beginning it may be
necessary to support the trunk using pillows. Placing a pillow under the head and the unaffected arm/h

help to support the body whilst on the bed. This encoesabe development of a stable upper trunk, and
with the affected leg bent we can start by lifting the unaffected leg to complete the movement.

Lifting the unaffected leg.

When an individualis incapable of performing, thenone likely cause is not enougiower,
therefore whenstarting the training practitioners should focusing on a level which considers
ADls. Whenthe individualis capable bliftingthis leg the training canommence Lifting can be

1 R.M.with a single Iting movement beingenough encouraging a period dd minutes rest
beforetryingagain.Practitioners usually observe significant amounts of reactiotiheraffected
side Some individualsft their headwhich canincrease the tone of thenaffected side rom

the upper trunk andgrovides a sufficienteaction in the other pagof the diagonad, butif the
individualliftstheir unaffectedleg, this tends tostimulate the upper trunk on the affected side
andwe thensee more tone and movement in the affedtéeg.
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Now we can start the training.

1. Resistance to thenaffected leg[75% R.M.for every session to build up the coordination and
muscle power.

2. The first stefhere is to increase the tone and power of the affected side espedialiie
keypoints This carbe achieve by lifting thenaffected leg highemaking generamovemens
with the legwhilstin the air.Once lifted the practitioner should look at tiiningto establish
how long this position can be sustained and work on increp#iis timeover the period of
retraining. Theunaffected arm/hand wilbe required tosupport the affected leg diagonals and
maintainthe bodyin a stableposition . he liftingmovementwill have a grear effect on the
affected arm.The practitioner now looks at supportimyjovement only whilst the leg isn the
air. These movement should be a limited as possible either forwards or backwards as this
requires a significant amount of stability, and we need to establish what itdiyidual is
capable of doing.

3. Lay theunaffected leg behind the affected legentry to lift the unaffectedlegso that it sits
primarily on top of theaffected legthen whenthis is achieved, look at placingritfront of the
affected leg.Sarting with this movement from back to the froris achieved due tthe front
diagonalbeing elongated witithe affected shouldeibeing fixed on the surfacef the bed
Furthemorethe unaffected arm/hand camhelp to maintainthis position Following this we can
look at developing themovement of the ledrom the opposite direction (from th&ont to the
back. When the leg iat the back the upper trunk on thanaffected sideneeds togo forwards
otherwise the position on the side isinbalanced and therefore lacksasility. Normaly a
reactive movement of the upper trunican be observedvhen the leg on the upper side is
moving.Thereforeit is important to build up theesistanceover time providing more complex
movements to enable the brain to establish problsohvingskills(Differential Motor Learning)
4. By holding the leg in the aithen moving it forwards and backwards'he practitioner can
observe a backward®tation in theuppertrunk, when the leg moves forwards, and forwards
rotation when the leg movesdekwards.These movementsare only achieved fully wherhe
diagonals are working together.

5. Nowlook at performingthe execises with the affected leg more in extensiofoushould
observethe affected ledhaving to work particularly harder to maintdime sidewaygposition on
the bed. The whole legncludingthe foot will workwhen the function is present.

Jan van de Rakitalian Journal of Sports Rehabilitation and Posturol@pi6 3 ; 1 ; 616- 669
ISSN 2384988 [online]- IBSNO07-111-19-55




Jan van de Rakt, Steve McCar@Grunwald
Diagonals Part fourt Stroke 2

Transfers in bed and the chain rules.

Ita J Sports Reh Po 2016; 3; 1 ; 6669 ;
ISSN 2384988 [online] IBSN 00711-19-55

Picture 5

The affected leg is in the air, this requires a concentric contraictithe homolateral structures of both the
affected and unaffected sides. This should be an exercise routine which is repeated in every session ari
done with resistance (75% R.M.)

Trunk rotation with the leg in the front.

1. Movament of the unaffected legforwards requiresactivity of the homolateral and back
diagonasin the unaffected side that is part concentric (lifting) and eccentric.

2. The Egwhen moved forwards can become too heavy to maintain in that positiontaed
body willfall awayfrom the bed, thereforethe practitioner may observe mtation in the legto
counteract this and maintain thaffeded leg on thebed surface This is usually agxarotation
which requires thehomolateral and the back diagosalm.Gluteus maximuso work in a
concentric actiity.

3. The upper trunk of thanaffected side will be actinig collaborationwith the affected lego
producean extension rotatiorbackwards, (@ncentricmovement)

4. At least the upper trunk on the affected side will bestilated to maintain its position aginst
the forward movementresulting inextensionof the glenohumural and elbow.

Trunk rotation with the leg behind the body.

1. Theunaffected leg must liftwhich requiresoncentric activity of the front diagor@&ndthe
homolateral structure.

2. The affected leg wilstart moving inendorotation which is required to be prevented by
concentric exorotation. Tikis an actiondr the m. gluteus maximus ani often the first time
we feel concentric contraction.

3. The upper trunk on teunaffected side wilstart to move backwards due tine weightof the
legwhich isbehindthe body. Therefore we st counteracthis by producing amovingactive
forwards @ flexon rotation).

4. The affected arm/shouldereeds toact as a fixed poinwhichallows the upper trunkat the
front to turn forwards.In the beginning there will benhited activity, but when the leg is li&d
behind and moved forwards thactivity will beeome greater.
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Training ofthe turning movement.

Staring in a sidewayposition firsty place the maffected legon the bed and then rotatéhe
pelvison the surface of the bedr'ten reversethis movement, rotatgelvisback then return the
leg to the starting position. Following this lookdatingthe sameexercisewith the upper trunk
Holding the legs in the sideway positi@ncourage the individual to rotate backwartigning
the upper tunk towardsthe surface of the bedthen the leg will follow afterwards resulting in
a supine positionbeing achieved.When working with the individual to exercise towards
returning to a sideways positioit,is often necessartp start with the leglooking at developing

a higher tone The practitioner can look at practicing this with the individudiilst they arein
bed with blanketplaced at theend (ADL)

Unaffected sidavays position.

When there idimited function in the affected sideit is best not tostart with trainingitself,
instead look to working on a level of functioning faD.lIs first. When it is time to consider
looking at trainingstart by workingon the affected side, this willelp work towards restoring
function to that side of the body quickerPractitioners should work on the affected side first
because the keypoistare fixedwith the diagonalcommencingn the unaffected sidecan be
of benefit to helpingstimulate the remaining parts of the diagonals in the affectatke.When
the individual is ablé¢o lift the affected legthe practitioner can therstart moving to the next
level of training
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Picture 6.

Starting in a sideways position placing the unaffected arm under the head, this can then remai
firm pillow. Now the upper trunk on the unaffected side becomes a closed chain and can help {
control the body attitude. Then place the affected arm slightly resting on the hip towards the frg
Once the individual is in this position, initially start by lifting the leg, then encouraging some sh
movements. Then commence by placing the unaftetdg in a slight bent position increasing the
amount of stability with the leg on the surface of the bed. This can be extended as the function
develops by extending the leg fully and using the foot and hip muscles to do all the work in pro|
the stablity.

tZ S§[Importantis for the individual to be able to maintain their position whilst taéected
legisliftedand mowed. Observe for how thé&runk reacsto this movementWhen the legnoves
backwardsthe upper trunkshould react by counter bahcing this by moving forward3he
unaffected leg together with thenaffected armbegin to work harderthis results in a greater
reactionin the upper trunk(on the affected sidejncreasing theéone amount ofreaction and
flexion synergyDue to the imlividual having to recover from the previous damage to the brain,
this changein the need tosolve thisproblem increases the range giossibilites that are
available to them over timédt is useful to be aware thaifter exercise¢he mobility and the tone
of the leg imormalized If the reactionappears to be todnigh then it is useful to havepillowsto
help createbordersenabling a good afpper trunk rotationforwards aghe affected legnoves
backwards, or in the oppositerdiction if the affected leg moves forwardsitially only consider
lifting and mowng the affectedfor exercise, and delay laying the Hat on the surface of the
bed.Practitioners should notice hoteavythe leg can bereducing the overathumber of times
this can be practiced. Placing the leg down onto the surface of thetted results in the tone
being reduced making it more difficult to build tkene up. When thendividualhasdeveloped
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sufficient paver, then you can work togethén developirg the ability tdift the leginitially from
behind the leg and place on top of the other leg, then later look at the same movement when
the leg is in front of the other leg, (moving it backwards), before putting both movements
together.

Remember therule for task specific resistace strengthening

Note: Following this period of training tte next stepis to repeat the same pattern of exercises
but now with the individual lying orthe affected side.

Picture 7.
Starting in a position wheiifting the leg off the surface of the bed from behind the unaffected leg
and placing it on to the other leg. The affected arm is placed forwards ensuring the wrist is
positioned correctly. As the leg is lifted the whole body needs to work together, asitjig of the
leg will cause the body to start turning backwards. A reaction in the upper trunk particularly in t
scapula evokes a flexion synergy and because of this the hand and wrist moves in a palmair fl
which if not monitored can obstruct thédod supply.

Taskspecific resistance strengthening.

Inpart 2 of the diagonals series, we discussed the neethitespecific resistance strengthening

to be incorporated throughout the entire training program for mduals who have had a
stroke. The article identified how using this approach resulteth@mefits forall individuals no
matter whatlevel of functionthey were When individuals areying ontheir sides the amount

of heavywork is increased so practitionecan trainto develop thecoordination and muscle
power, whilsteach situationrequiresthe brain tobe more challenged having ®earch for a
soluion. Individualsalso get a sense of empowerment, experiencing their potential progress
they are making as they becorrsronger.
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Cocontraction.

Good taskspecifictraining will provide co-contraction,which is whemmuscles work together
searcling for alevel ofactivationwhich u | « §Z } C " E ] RepultXindZdrcentric
contraction of both theagonist and the antagonistlements ofmuscularfunction which is
difficult to achievenot only in two muscles, but across the whole of the diaja@ystemdor
individuals following a strokéind not only in two muscle but in the whole diagonal system.

Balance.

Good balancexercisesre achievedn standng or seated position which is when we need these
skills more. However whelgingin a sidevaysposition we also requirgood balance which is
predominately managed in thBomolateral structure Therefore we should useskspecific
resistance strengtheningith the client in this position, to increase the benefits in restoring
function.

Picture 8.

Whilst lying on the affected side, the individual has the affected leg in full extension with the practition
holding the foot to both feel and facilitate movement. The unaffected leg is lifted and moved as far as
possible forwards. Nowhe practitioner applies resistance of 75 % R.M. and encourages the individual
maintain the position. This can be repeated up to 10 times. By the eighth repetition you should start t
the muscle becoming fatigued in the affected leg, but not omlyhé unaffected leg. Often resistance is n
required as moving the leg across from one side of the body to the other using the diagonals structur
from the shoulders down without moving the head can be enough. This can also be achieved by mov|
unaffected leg backwards. The unaffected hand and arm are incapable of participated in this picture
because the individual has lying him on their hip.
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What will practitioners observe

Cocontraction.

1. In the affected hipthe abductors and the adductors will lift the pelvis from the suefat

the bed butthe position is difficulto maintain requiringactivation of the muscle that enables
rotation involing the hipsandlower trunk on both side

2.In theunaffected leg we see the adductors and abductwosking togethemwith the lower
trunk muscle topositionthe leg in the right position.

3. When the lower trunkries to move forwardshe upper trunkworks to preventhis by using
co-contraction rotating theupper trunkbackwards.

4. The upper trunk on thaffected sideneeds to remairstablewhich is only achieved through
co-contractionalthough remainaware of how extension inthe elbowcanincrease the weight
distribution.

5. There will be @o-contraction in the neck muscle.

Thisis why practitioners eed to becarefulto ensurethe resistancésno more than 75%. Lower
can be ok so long asstimulus to get more coordination and muscle povusachieved.

Balance.

Holding this positioruses thesame muscleas standing on one leg but tleimulus providing
informationcomes notfrom the foot. This exercises is nareplacement for training of balance
when standing dspecially on one lgg but does cortribute to creaing better muscle
coordination toimprove the overall skills towards being ablestandon one &g.

Moving up anddown the bed whilst in a supine position.

When moving up and down ired whilst on your back requirelectivity. When moving up the
bed we use our legs tpushinto the bed propelling us in the right direction. Alongside this we
need to alsdift the buttocksor walkusing ourshoulder bladeasan alternative. Ths all requires
power inthe lower trunk and hips tte able tdift the buttocks, or to have the skills talternate
the weightfrom one leg to the other to lifeach fioulder bladewhilst maintainingthe weight

in the other, to perform aAvalking_movement. With manyariatonsbe available to use, it is
important to ensure eithetwo/three point of contact are made with the body on the surface
of the bed, to allow the rest to movén princige, moving @wnwards in bed is pretty much the
same, althoughhe legs must providdlexion in the knes and the shoulder blade must now
make awalkingmovement downwards. The diagonaised help to lift the backput when we
lift our left leg the wholebody will be controlled by thentire diagona$ systen{front and back
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and also homolateral structuggstarting in the right leg andraversing the muscle structures
over to theleft shoulderblade and upper trunkConverselyle shoulder blade on the fig side

will simultaneoushdrop resulting irthe trunk on that side shorteningo the opposite side can
becomeelongatd. Normal nobody bend his knees so much, but the power of the buttock is so
little that an elongation of the buttock muscle is necegstr get an lift. Therefore continued

this exercise also in the remaining period with more extension in the legs and increasing the
power and coordination in the buttock.

Photo 8.

The support is now on the
right knee ad left arm.
See how he moves his left
knee to the front the right
arm is already placed at
the front.

The support area is alway
with the diagonals which
provides the greatest
amount of stability.

Individuals who have had awere strokeéend to lack the capacitio do this.

Individuals following a wderate stroke canperform this but require the assistance aflide
pillow under the shoulder/ spindyut will tend to usethe unaffected sidethrough an parrot
abovetheir headand move only with the unaffected side and that can giveishs on injury to

the affected side.

Only vhen an individualhas selectivity ithe affected leg, willt then be possible to carries out
this movementully with both sides of the body involveddditionally we tend to see that many
individuals whacan walkfollowing a stroke still have limiteability to make this movement in
bed. This increases the value of providiegercisedo train this movementfor all individuals
following a stroke Start with the knee in optimal flexion but be aware that this elongated the
buttock muscle and that this muscle must also be able to give an lift with straight legs equal with
walking.

Individuals who have had &were strokeare usually supported to move by using a particular
type ofaid (slide pillow which is used to help slide them up the bed into the correct position.
Whenthey are assisted to slide, they are usually asked to be involved by lifting their head and
pushing with their legs, as lifting up the hips can be quite a diffi@ult pushing with both legs

is an important base for latetrthe affected leg facilitated by the therapist or other practitioners
tis lifting by the buttock not necessary.

1. Initially practitioners tend not to observihis movementwithout using such an aid. Which
can result in a loss of overalDA momens over time Especially the aid Parrot t because this
will lead to an action only from the matffected side , arm and leg.

2. Anmovementalways performed bysing the maffected sidds very wstable (no diagonal
base) Which inevitably hasonsequenceselated to risk and recovery.
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3. Pran]v JA] overalabilityto improve,the pelvisrequires to beixedin postion through

the collaborationof the buttock stomach and spine musa&en both sideWhen the unaffected

leg is in flexion to push up in bed the affected leg is often in extension and now it is almost
impossible it hold the lower  trunk/pelvis in the righ position.

4. Using the aid above the head will (Parrot) will always has the dahgethe individual may

lies ontheir affected arm /hand and create pain orsavollenhand. The use of thaid can
therefore be better introduced at alater stage when theskills of the individual towards
independent function has improved.

Practitioners therefore need toonsider trainingdr thismovement the same way as we started
with developing sidewaysiovementwhen in a supine positiornitially train the power of the
buttocks to support the process of lifting, thevhen thisis sufficientwe canlook towards the
movementphase Thismovementtherefore will take quite a while to perform in its entirety and
as suclonly one or tworepetitionscan be performeach timebecause it faexceeds 400% R.
M. Oneway of incorporatingthis movementsinto the AD.L. transferitself. As this movement
also an exercises, this increases the impact of sucAlRb momenttherefore we need to
consider whais best placed to support thisPhe care stafor the therapist?Or both but the
therapist train and learn the individual to étowith two legs and teach the care staff to introduce
this in the ADL !
Realizethat the start is with bended knees, because the buttock certainly on the affected side
has an elongation necessary to get an action. But when this is use in the ADLer#misthmust

£ E ] (PESZ E e v JVP Iv e Jev[3 V}IEU 0o X dZ]* u}A u
done with the legs almost in extension and that ask for further exercises to get there.

Picture 9

Here is an impression tife movement up and down the bed whilst using the slide pillow aid. Ensure th
the support is directly under the buttocks and far enough under the upper trunk, that the patient can |
head. That is an moment of increasing the tone of the front diago

In picture 10 the practitioner/ therapist has bend thendividualsknee andplaced itbetween

their chest and upper armThe practitionerare situatedon affected sideso they can help
facilitate the lift of the buttock andhe pushing(up) or pulling( down)movementon the legs.

This approachhelps to stimulate the lift of the buttock. Asthe power increases with the
individual then the same movement can be developed without using the sailing aid.
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Picture 10

Without the slide pillow aid, the individual now has sufficient power to lift theitocks enough
with assistance they can begin moving up and down the bed surface. Very difficult stay the
movement with the shoulder blade. Therefore often clothes such asshiet To not slide as
easily due to the weight of the individual passing thgio their shoulder blades, the clothing can
therefore become restrictive, so it is worth to place the shirt for the transfer an little bit in the
direction of the head and prevent the pressure on the front of the neck.

Whenthe individual is capable tifting and supporting their weight with the use thfeir buttock
muscles, it is thepossibleto considerdooking at the movement phases of the exercisiestly
the extensiont pushing movememup the bedand flexionpulling movement down the bednd
look towards developing additiocorrectionwith the shoulder blade movement (walking)
Initially with flexion of the upper trunkand &ater it is possible that the patierdan develop a
~ A imy movement using theshoulder bladefor support and more extension in the upper
trunk.

The program isalmost the same as that of thesidewaysmovement which we discussed
previouslyonly the walking part on the shoulder blablas some variation.Kneebended in the
beginnirg but normal is almost straight!

Jan van de Rakitalian Journal of Sports Rehabilitation and Posturol@pi6 3 ; 1 ; 616- 669
ISSN 2388988 [online]- IBSNO07-111-19-55




Jan van de Rakt, Steve McCar@runwald
Diagonals Part fourt Stroke 2

Transfers in bed and the chain rules.

Ita J Sports Reh Po 2016; 3; 1 ; 6669 ;
ISSN 2383988 [online] IBSN 06711-19-55

Walking on the shoulder blade.

To undertake such a movement it important for the shoulderon the affected sidé¢o be able
to make elevatios and depressios in movement either with or without any load of body
weight,and that the right diagonas workingor the individud canmove only one limb.
Working with the diagonal movement:

Weightis placedbn the right leg and the left le moved intdlexion (going up), now weigli
on the left shoulder and the ght shouldercan make an elevationlmoves upwardg or
depressionfioves downwards Elevation with the shoulder blade in a shor&ghpositioncan
be very difficult andrequiresgreatr selectivity.

Applying anyesistancewill only be beneficial once the individusdnundertakethe movement
with some level of ability,then the practitioner can considettaskspecific resistance
strengtheningirom this point.

Coming toa sitting positionthrough both sidesand maintaining this position

An individual who has had a strokelw@quire a level of retrainintp undertake this movement
on both side forto improve their overall independencgdut usuallyin a rehabilitation phaseof
recovery practitioners tend to focus on thaffected sideonly. Thatis the same when looking at
the A.D.L.activities too, astimulation ofthe brainhelps it to develop solutions to be able to
undertake the movementExercise$or the trunk in sit position is useful way when looking at
supporting the individual invashing anddressing, this can help to develop greagtahility,
which then makes ipossibleto devdop these skills further an also theiiting position.

T.C.Tor Trunk ControlTest is one of the most important teptactitioners can ddo evaluate
the progresf theindividual. The test itseltonsists of 4 particular steps:

1. Turning to the affected side fcore If irpossible 0 points, with assistance 12 points,
Independent25 points)

2. Turn to theunaffected side.

3. Movingto a sitting position

4. Remainingn that sitting position fort least30 sec.

> S| Ve ur and see how this individual wou ave scored.
S[e }ve] E pidure(PAD®D 9) and see how this individual would h d
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Photo 9

The sitting position is held with
assistance for 30 second. The
trunk has bent totally whilst
holding onto the edgef the bed.
The nurse supports here lower
trunk .

The affected sidgphoto 9)is lowin muscletone, see the difference between the shape of the
legs. The affected leg is almost flatcomparisonAlso te position of the head is imantero-
position, where the individuapushestheir headin a cervical extensiofiorwards to maintain
stabiity. This is due to thactivity of the front diagonals together with the back diagonbaé&ing
incapableof gabilizingthe pelvis.

As a result of the instability in the pelvis twa rotatesbackvardscollapsinghe thoracic spine
into flexion and therefore (B. Engstromfe cervical spine make thistero-positionadjustment
to rectify the loss of stabilityAll this has an effect on the musdaethe front of the neck resuiihg
in limitation for eating, drinkingand swalloving functions.

When gtting in this positiorthere is doaddistribution greater tharL00%R.M. so practitioners
must considershorter period because sitting in this position foryaprolonged time an alter
the muscles increasirthe risk oflimitation for the swallow function.

The T.C.Tor this individual therefore is:
Turn affected side 0.

To theunaffectedside 0.

Coming to sihg position0 and

gtting for 30s12.

The greatesbarrier forindividuals to overcome are the movemerntsbed to come to a sitting
position.Once in the sitting positiom the beginningsupportcan be offeredhroughthe use
of a good chair or wheelchaiThis means exercises above ADL lawvel that is an job for the
physical therapist together with the other care givest the physical therapist must be the
first I!

Normaly individualswill get upout of bed by lifting th& head and upper trunkthis will than
activate the legso go intoflexionin the hip thenby rotating to one side, we can move the legs
over the side of thded, (together orseparately independently owith some support from the
armsfor propulsion and stability.

For indviduals who have had aegere strokethe ability in the lower trunkis significantly
reduced, increasing the potential of being able to cotmehe sittingposition. Therefore the
trainingis separatedinto 2 specifianovemens to help recover these skills. Initially toyning
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to the side and then coming to the sit positifnom this positionfollow by a special transfef
low transfer) into an wheelchair. Thiss one of the heaviest exercisabe individual will
undertake,thereforeto prevent fatigue it is recommended to undertake this exercsly an
few times a dayvhere possible. When té individual has sit for a period of ime (one hour) in
the chair, they are not always capablef correctng their sitting position and generally
transferringback to bed wilrequirean patient lift.

Consequenti\B to 4 times a day will béhe every time artrainingregime.

1.Moving sideways in bed

2. Turning to the affected side

3. Come tasitting position

dX D I]vP tramsfekin the beginning the work of the physiotherapist later omigh
guidance from thephysiotherapist

Coming to sit position over the affected side.

Practtioners support the individuahto alyingposition in the bedhat isasfar as possible from
the edge When considering how fahe length of the upper legrovides egood measurdo get
an ided distance possibléor the individual Why?When §tting on the edgeof the bed, due to
the instability a lot of individuals experience, theay have an increased sersiefallingwhich
increases the feeling of being unsafe, especially as soateressesend to slope downwards
when they are sat onPractitiorers should ensuréney create a good arewhich supportsthe
sitting position.For thisapproachpractitionersnow require sidewaysnovementtowards the
back of the bedand a turning movement to lie on the affected si@mming toa stting position
itself is a function of the lower trunkwhich in turn requires a degree of museétee which
increase by lifting the head. The homolateral structure of theaffected side will be activated
and practitioners should observéor a reaction on the affected sideThe most important
keypoint is the lower trunk /hip on the affected side, this is the fixed point where the diagonals
can obtainanchomlge to undertake the move.

Practitioners need to monitor this anchorage position for musafes, power or selectivitySo
we need to consider thereforedw wecan bothsee or feefor this?

When wemove the legsfrom underneath individually over the side of the bee look for
minimal (if any)exorotation of the affected legNormally we see an exorotation when this isg

out of bed and in under lying hip there must be an concentric endototatidhe hip to active
participated with movement sitting up on the edge of the bed. Now the anchorage is in this hip
good.

When there is no exorotation than is that often an sign that there is no active teao
endorotation possible because :

1. There is no lifting of the head, there&mo increasen muscletone.

2. The tone of the affected hip can be so low thay ircrease in musclone isimpossible.

We can askhe individual topushwith the unaffected arm but tlis is only possible when the
lower trunk providesa fixationpoint. And certainly in the beginning by severe or moderate
individual with stroke or whenhtere is an hypermobility in the hip the individuedperiencesa
pain responsavhen no reaction occur in the muscles. Therefore it is very important that we
stop the movement by djusting theplacement of our legphoto 10)
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We do thisheforewe startthe movement toa sitting position.

The position of our leg i$ar more importantwhen theindividual movesackinto bed.Muscle

tone is often loweat this point due tdfatigue causinghe rotation of the hipto be so low that
if forces this can caugermto the structures of the hip bgimplylying the patient in the bed.
This rotationexercise should therefore be conducted as partitd whole rehabilitatiorprocess
from start tofinish for all individuals who have had a stroke due to its increaspdct.

Photo 10:

Photo 10:
The physiotherapist places the right leg so that it supports the affected leg preventir]
much endorotation. Moving out of bed this technique reduces the potential for pain i
lower spine. Additionally when moving back into bed it prevents any etadion of the hip
which can cause unnecessary and potentially harmful stretching to the ligaments of th
There is evidence to suggest that some individuals who have had a stroke have ry
ligaments with poor movement making rehabilitation towardsovery extremely difficult.
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Placingyour legin the correctpositionto provide support for the individualsgainst your lego
minimize endorotation, theraskthe individual tolift their head that will help to build the
muscletone that is necessary fahe training of the muscleso take placelf the individual
incapable to come tasitting positionwith the uraffected arm and ledl'hen it is safe to assume
there will be no anchorage created.

[S[* Ju%}ES vS S} Erainingits#lf Sdifférentto A.D.L. movemeniTheseA.D.Lis
be based on skilis selfcare that also need assistance, lnatining ispointingonthe movement
that stimulated individuals to regain skills towards independesitting. In A.D.Lmovemen
therefore will be the exercise to increase the possibilities in this sitting position. And again this
ask for an good cooperation of the whole team, Blitysical therapisknow your responsibility
as an exerciseAs once in a sitting positiathe physial therapist will transfer this patient out
of bed because it is often an very heavy exercise. Later one will other membersoaifréhstaff
can do it. So ow we have a new taskpecific movemento consider which is extremely
important for theindividud to develop, which practitioners can assist by support by ushsé
specific strengthening therapy.

The technique.

The anchomposition needs tde situated on the lower trunk so both thepelvisdown to the
upper legare involvedThe anchorpositionisrequired due to the need for the diagonalshave
a fixed pointthen by lifting the head thenuscletone will increase activaigthe diagonals and
the homolateral structureLifting the head also provides increases musckene in the upr
trunk on theunaffected sidevhich travels over towards thiewer trunk on the affected side. In
the lower trunkleg we see exorotation as a sign that this diagerak active butsometimes
due to the severity of the stroke this may not occlineremay also bean extension or flexion
occuringin the affected legthis is usually due tthe upper trunkbeing moreactivein the front
diagonal (by extension of the legp inthe back diagonal ( by flexion of the legs)eSreactions
are solely due tdhe need to maintain balanc&alance reactionfwhich are no so important
when considering the individuals ability miovementwhen cominginto a sitting position, but
does provide insight intavhich of the diagonas have the best function.

Attention should always focuen the unaffected sideherewe will notice soonetthe degree of
flexion and the extensioidentifying quickethe movement that thendividualseeks Knowing
this helps us to work oactivaingthe other diagonaby creating theanchoron the lower trunk
because this movement art of generating a sideways movement in tbever trunk ( Part 2).
Therefore we fixed the lower trunkhichactivatesthe other diagonal from thenaffected lower
trunk/hip to the affected upper trunkncludingthe homolateral structure on themnaffected
side. Nowthat there isthis connection between th upper and lower trunkhe individual is able
to performthe movemensrequired tocome to a sitting positiorwith some assistance.

Two techniguewhich arepossibleto assist this
Avery difficult techniquevhich enables individuals wilbwer musclegone to move
Atechnique thatprovidesmore a facilitate naturef transfer.
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Photo 11.

Photo 11. The
physiotherapist has one hand on the upper trunk and shoulder on the affectemhsidiee other hand
is completely surrounding both legs. Using his shoulder he push the lower trunk into a sitting pq
This provides a possibility to obtain perfect control over the legs although this then requirg
physiotherapist to make a furthelownwards movement with their upper trunk which can increg
the load they are supporting making increasing the difficulty.

The Diagonals in photo 11

TheBlueline provides support tahe diagonal on theinaffected side from shoulder to the spine
andwhen the head is liftedhe muscletone will increaseaccordingly. But in individuals who
have had a severgroke this part of thesamediagonal that goesverto the affected legdoes
not havestable base Although it will still help to stimulate what isremainingin this areaof
the diagonals in the lower trunk/hip on the affected sigeework. Through the fixatiorof the
upper legthere isnow the potential for reaction in the lower part of the diagonalawhich
commences ithe unaffected legBoth blue areasarethereforecapable éshortening the spia
and give the remainingreasof the diagonals a fixed poimthich an nowstretchto support and
stimulateboth front and back diagonatswardsthe affected shoulder This transfer technique
isonly use as a stdrtg-exerciseto help retrain individuals ithe movemens required when
comingto asitting position but is not considered part of teD.L. movemerst

Once progressowards recovery has been madien we have the pportunity to makea
further transfer Geephoto 12)which isa A.D.k typemovement and caalso be used in training
for physidherapisss to look at increasing the load towards restoring independent foncti
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Photo 12

The facilitated technique.

There is now room for the unaffected arm/hand to be able to push on the bed, although this is (
not enough to get into a sitting position. Therefore the anchor position on the leg is importg
encourage the diagonal to work. Remember previouspait 2 of this series, not all pathways fro
the brain cross over, so this approach is required to activate the affected side as any stimull
the upper and lower trunk always activate the opposite side to where it is applied. The reas
stimulatethis pathway is to provide a sensory experience for the pathways in the brain to recei
requiredinformation to start working on a solution to the problem.

This transfer is now incorporatedtothe A.D.k, initially only when movingout of the bed and
not by back into bed, becausedlreturningmovement is more difficult and oftemdividuals
become fatigued ore out of bed whilst recovering.

The physidherapist can now work specificallyon the affected lower trunk and hip. Thesea
needs to bestronger anddevelop more coordination when looking testore independent
function.

We can exercise thigith individuals lying on theirsides, with the movement itselfproviding

the opportunity to start reducing he assistance required frorpractitioners andto start create

a taskspecific strengthening programas the R.M. is less than 100%making increased
repetition possible.

Never inderestimate$Z % @E} o ues }( 8Z (( 8 Z]%U ]Jv ZAnsé¢lma} AJvP %o
in an individual fdlowing astroke how abendto the affected sidecan presentgay particular
attention to the movements of the affected leg) (Photos 13 and 14).
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Photo 13 and 14.

In photo 13 there is no muscle
tone so the patient is support
on his affected elbow.

In photo 14 the same occurs
but now the body is fixed
notice how the unaffected leg
is flexed against the bench.
Notice that in the affected leg
there is no exorotation,
although there is more
endorotation.

By moving further towards the
affected side the structures in
the hip (ligaments) can becom
stretched so ensure that the
movement is performed slowlyf
as there $ a risk of rupture to
the ligaments if completed too
quickly.

Photo 13 and 14.

Jan van de Rakitalian Journal of Sports Rehabilitation and Posturol@pi6 3 ; 1 ; 616- 669
ISSN 2388988 [online]- IBSNO07-111-19-55




Ita | Sports Reh. Po.

Jan van de Rakt, Steve McCar@Grunwald
Diagonals Part fourt Stroke 2

Transfers in bed and the chain rules.

Ita J Sports Reh Po 2016; 3; 1 ; 6669 ;
ISSN 2383988 [online] IBSN 06711-19-55

Photo 15 and 16

Photo 15 and 16.

In Photo 15 the same fixation with the unaffected leg, but it is npuamounced!

In Photo 16 there is no rotation, but there is a lot of extension which means that the individual has
activated the front diagonals, although there is a difflece between the unaffected and affected sides!
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Photo 17

Photo 17.
Here we see thdifference between the muscle tone of both legs including the coordination of
affected hip . There is too much exorotation which results in hypermobility in the hip joint whe
the muscle that provide endorotation are too long (See part 3 in thesstai more information on
this).

Endorotation

Lying on the edge of the bed on your side ask in the hip on which your laying, when this leg is
out of the bed an active concentric endorotation. And that is only possible as that leg has an
exorotation at the starting point. To get an good tone in the under lying leg , often the other leg
is in the air. Photo 11 let see that now the burden of that leg and theflithe upper trunk in

the under lying hip an exorotation gives because all diagonal are starting in that hip. Through
the endorotation and the push with the arms even the hook with the other leg will give so many
points that sitting is easy. But no ancehwill make this very difficult. Therefore is training on that
part very important.
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The most difficult exercise involves the individual crossing their legs then remaining in this
position.

Picture 11.

Here is one approach to maintain this
position. Whilst sitting on the affected sid
the individual can lean towards the
practitioner so they can help to build up
the muscle tone and attitude with the bas
of the affected hip (Keypoint).

Seek to identify a R.M. of 75% then hold
that position for 10 sec. Once completed
try again but now increase the difficulty b
lifting the unaffected leg and continue to
hold that positon for 10 seconds.

Then try to cross the unaffected leg over
the affected leg without grasping with the
unaffected hand for stability.

Further increase by giving resistance
against the trunk and the lifting leg.

This is #80 an extremely usefulexercise tohelp develop the individualdalancewhen sitting!

Part 4 ended her and part 5 goes on with the transfer from sit back to bed.

Appendix
Chain rules

Normally we use§Z « ~ Z Jv Epo «_ toSgemesa}e noooeCpower when lifting
something such as laeavy suitcasewhere wthout having to think about jtwe useour other

arm as supporta surface such as a table to complete the lift. For individuals undergoing
rehabilitation following a stroke it is therefore important to consideese chain rulew provide
more muscle reactiorwhich helps to generata lower levelstimulus forthe brain which
provides the needed information for théamaged brairio start the process of recoveryhe
diagonal are the most important pairt buildinga sequence of moves as part of thedsins

There ared stepsin moving from alosedto an openchain

Closedthain.

This is where there is no movemeand the body is supportedith 4 points, wheh involves the
actions of6 muscle patters.
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Photo 18.

Support with both arms on the crutch
provides the most stable form when
training. From this position we can move
over a surface bothofwards or backwards,
and we can look at lifting the stool.
Practitioners need to recognize this is a
difficult movement (R.M.) so look to
creating an exercise that provides the
potential to train both coordination and
power. For individuals who have had a
stroke maintaining this position can be vel
difficult without applying movement thus
this is one of the first exercises to do in th
sequence.

In the next picture the red lines are thenost important anchos that are required tomaintain
this position.Look at the photo where the extension of the right elbows alsodifficult. The
individual is having g@roblem holdng the extension andhey are inapable of doing this
together with the adductor of the armmm.pectoralis.

The muscle pattem which are active here are:

1. Muscle patters between the legs (adductor)

2. Between the arms (adductor)

3. Between the left leg and the left arm

4. Between the right arm and right leg

This also includes thgiagonals
5. Between the left arm andght leg
6. Between the right arm and left leg

When building this position using a suppoiit is necessary to inhibited the flexor synerg/
muscletone, whilst strengthening the extensegrof the armas much agossible. When the
affected armis carrying a weight the 6 muscle pattern are activenablingthe muscle to
perform. Holding ths attitude for severalminutes canresult in anexercise viich has a00%
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R.M.so it is important tostart small and look aincreasing the timelowly. Afterthis has been
established then you can lodk moving a legwhich will change the 6 muscle pattern into 3
whenas theleglifts from the surface of theloor.

Which leg shouldbe lift ed?

In this situation the front diagonals are dominant when youli& unaffected legiadividual on
photo 18)andwill collapsed the whole closed chapstem Therefore lecause the diagonalin

the unaffected armover to the affected legare not as strong whilst atthe same time the
affected armmay have difficultyin holding on to somethingwithout the support of the
remaining parsof the front diagona. Converselyifting the unaffected leg is an activityf the

back diagonaland this canresult inflexor synergyn the affected arm.

So overall a more approjtie next stepwould be to use th@ynamic closed chain.

2. Dynamic closed chain.

InPhoto 18 thendividual igryingto slide thesupport forwards slightland then lean on itOr
pullit backvards Later on movement with the legs is possible but make it slide movements.

Picture 12.

Here we have 6 muscle pattern intac
but there needs to be more selectivity
to enable the support stotd be
moved across the floor. There needs
be a shifting of the weight with the
front diagonal working (eccentric)
allowing the support stool to be
pushed. This activity in this position
uses the back diagonals.

When lolding 4 poing with movementrequiresthe activity of the homolateral structurt® be
lessimportant, but for examplewhen we sli@ using justone hand(which iscommon for
individual who have had stroke) then due to not having any more than the origiauscle
pattern, the homolateral structurebecome moreimportant andcontrol is difficult. The best
passage from no movement is by sliding movement and first movement with arm /uppe¢ tru
and after thatthe legs. That gives the therapist also an extra dimension by askowgether or
without gliding or with resistance R.M0-70%.
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Photo 19

An individual with a left
side affected following a
stroke. Notice how they
push the chair forwards
with the unaffected arm.
The pushing movement
stimulates the swing
phase of the affected leg
(front diagonal) but also
the standing phase when
support is t&e by the
chair when placing the
unaffected leg forwards
(back diagonal)

Look at the high flexor
synergy tone in the arm,
this requires a greater
effort, and is also due to
the increased work from
the unaffected leg.

Here we have adynamic closed chain bwtith only 3 muscle pattersi When the individual
stands on both legs

1. Betweerboth legs

2. Between the right arm and rigfainaffected)leg.

3. Between the right arm and the left (affected) leg.

In photo 19 we see thahe individualwalks without stoppingwhich requireghe chairto move
whilst lifting theaffected legwhich hasonly one dynamic closed chawmom theunaffected arm
to the unaffected legHere thehomolateral structure on thenaffected side needs twork very
hard. Wherthe individualstandsonthe affected leg h@nlyhasone dynamic closed chaivhich

is the diagonal from the right arm to the left lefyt this pointthe angle of the back diagonal in
the lower trunk idess tham5 degreeadditionallythe diagonal agonist (back) antagonist (front)
will need togo through the adductors of the leg and becatisere is too muchlexion inthe
hips, and all the adductors arepositioned behind the hip joint which will act as
extensor/adductor.

Adduction is ap part of the extension synergy of the ldgerefore will be increase.

Although thisis nota major problemit can lead to a loss of selectivitythe leg.

3. Dynamic Half closed @in.

Closedrefers to thesupportgained from the supportwhile dynamicrefers to themovement
acrossthat surface A half-closedchain identifies when there iso support on the floor but
dynamic gives on that there is well an support but oot the surface but over the surface.
This suggests the need for more understandingvbere doesthe border of onemeet with the
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other. Overall this is ot soimportant, as we knowthere is a borderandthat there is little room
between moving from one side to the othdyut it alsomeansthere areplenty of possibilities
to developexercisesvhich vary andook at working on developingpordination and power.

Aperfect examplef this is irpicture 13.

When

holdingsomething using bothdnds ad thenmoveit across aurface.

Figure 13.
The problem is maintaining enough
power in both hands but not in excess
causing the fingers to flex. Trying to moy
the object further away requires an
Z E£S vel}v][ AZ] Z ]° % ES
synergy where the arnan go into
endorotation.
Moving the object closer to the chest is 4
flexion synergy and now the arm move t
an exorotation.

C pue]vP Z3}A o[ 8Z]* u}A
possible, and the direction can be
variated.

A dough rollerfis a dynamic closed chawvhere in comparisomvalking with a rollator frame is
more a dynamic half closed chain for timglividual h photo 19.
Thereforethis is a dynamic half closed chakdr the same individual aboutyaar later!!
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Photo 20.
It appears not to be a half closed
chain but the rollator frame has two
wheels at the front which can rotate
in all directions. That is a significant
I((E&® v 8§}s8z Z]C&E
why this isa half closed rather than
closed chain. The individual can
support a little but the rest requires
correction to maintain balance and
coordination. Observe how standing
on the affected leg creates a closed
chain pattern if the right arm to the
right leg whee he is capable of
holding the rollator frame still, but
when the frame is actually moving
this changes to become dynamic ari
half closed.
Closed will require no homolateral
activity while half closed will require
support from these structures. This
the reason why patient stand still
initially.

Dynamic Half closed chapmovidethe individual with morecontrol which isoften the highest
level ofperformanceachievedwith individuals who have hadstroke especially for thaffected
arm. Thereforetiis so important that we seefor solutions that makes is possible for the
individualto benefitfrom the exercises imeveloping theirA.D.Is skills ananovement.
Oneexampleof this is @ individualwho does not havgoodbalance skills suffient to beable
to put a coat orindependenty.

Here we sedwo issues,

1. Nd enough extension in the elbow and

2. Maintainingbalance.

The first exercise foceson creatingan extension in the elbow with more power deveézfin
the front diagonal from the affected arm to thenaffected leg.This helps to develomore
extension and protraction in the front ofthe body @Gee |cture 14)
We use a chainyhich at the startwas more than 100% R.M. bus ¢he skills developed the
individualwasable to moveup the chairwith heavy resistance and in different angles.

This capacity wassed to createa greater spport area wherthe individual wasstandng and
tryingto getthe coat over his affected arrfSee poto 21for more detail).
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Picture 14.

Starting position.

The purpose of the exercise is to hold
the chair on two legs. This requires an
extension in the elbow, and a
protraction in the shoulder which
evokes a reaction in the front diagonal
from theaffected side to the unaffected
side. Observing the individual you will
notice that this is a closed chain,
although due to the front diagonal
being involved which has its base on tf
unaffected side, a further closed chain
has been created by placing the
unaffected arm on the unaffected leg.
This exercise often requires more than
100% R.M. so the individual should st
by holding for as long as possible. Wh
this can be maintained, we then start
looking at them tdower the chair
without the back legs touching the
ground, we can then start considering
working by applying load.

Repetition by variation. Now we change the direction more to tlppasite side or more
sideways until the chair stand orits side, agairwith movement and load-ollowing thiswve try
andchange the closed chatn adynamic half closed chain by askihg individualto placethe
chair on one leg and change from one leg@tmtheretc.

Or we give resistance and make it an task specifisteegce training by putting sandbags on the
chair sit part and make it difficult to hold the chair in that position.

But the movement of the chair ask also for an eccentric and concentric action in the affected
arm and then is the closed chain on the ueattd side the anchor for the other chain to work

optimal.
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Photo 21.

Using this increases the ability of the
shoulder and elbow to create a solution fo
the individual to put hi®wn coat on. The
support against the wall helps to control
balance.

The individual flexes his elbow and places|
the sleeve over the affected arm, then
pushes with the elbow and shilder into
the wall so they can bring the sleeve over
the elbow up to the shoulder and all away
round to the back. Now they bend the
upper trunk to the front and stretches the
affected arm whilst remaining supported
against the wall. This provides greater
anteflexion in the arm. Due to the better
support area, the coat is less likely to fall
from the affected shoulder and now they
are capable of reaching the coat with his
other hand completing the task.

A dynamic half closed chaiaquiresless selectivity buthe exerciseremainsheavy andat times

heavier than a half closed chain.

Example: Exercise with an ladder
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Picture 15:Trying to walk the ladder from one leg to the other. This is a dynamic half closed chain but w
using onlyone hand and arm this exercise can be very difficult and extremely heavy.

Picture 16: Lifting a ladder with both hands and arms, this is now a half closedoehdhe difficulty and
weight load is reduced.

Photo 23

Provides an example of a
half closed chain for both
hands but due to the elbowsg
being supported on the
table there is now a closed
chain which an easier
degree @ control over the
hands.

Photo 23

Jan van de Rakitalian Journal of Sports Rehabilitation and Posturol@pi6 3 ; 1 ; 616- 669
ISSN 2388988 [online]- IBSNO07-111-19-55




8 Tta | Sports Reh. Po.

Jan van de Rakt, Steve McCar@Grunwald
Diagonals Part fourt Stroke 2

Transfers in bed and the chain rules.

Ita J Sports Reh Po 2016; 3; 1 ; 6669 ;
ISSN 2383988 [online] IBSN 06711-19-55

Half-closed chain

Here theload between two handmust be completely ofthe surfaceln figure 16 and photo 23
there isa significantdifference inthe heavinesof the exerciseAlthough it requires nanore
selectivity justmuscle power. The sanean be saidor photo 24althoughwhen we asKor the
stoolto be lifted and placean top of thehead, it is not only heaer it is also mordifficult to
achieve

Photo 24.

The first part to achieve is to hold the stool. The
individual must make an extension and
endorotation with the arms. But due to lifting the
stool up this requires a flexion synergy with
exarotation.

We now have all the learning rules,

1. This tasispecific exercise of carrying
something with two hands,

2. It demands the same muscles and
3. The samsensomotor pathway.

4. It requires more energy.

5. The goal is obvious.

This exercise has a 100% R.M. and the individd
can hold the stool for only 1 minute at the start,
but after three months, progress has been mad
towards increasing the load and mawent

towards reach the head and being able to carry|
other objects

Photo 24.

By usingchairs we candevelop so many exercises througériation Picture 17demonstrates
this quite well
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Picture 17.

(An artistic impression of photo 23) Sitting with bent
elbows whilst a ball or tin can in the hands. This is & half
closed chain with support, wiiigneans that the diagonals
are controlled by a closed chain. The joints that are free
the wrist and the fingers. Lifting the arms off the surface
the table creates a total halflosed chain but that
increases the level of difficulty to maintain.

Lifting is a flexor synergy, which produces abduction ang
exorotation, where we need adduction of the upper arm.
Lifting and stretching the arms provides extension and
adduction (etension synergy) but also endorotation and
this affects the hands ability to maintain hold on the ball
tin can.

Picture 17.

What wecanchange is the suppbwe get fromthe table.If we place a towelnder the elbovs
then we camask theindividualto moveoverthe towel forwards backvards,sideways oeven
drawn a circle or picturevhilst holding the objecfThink on the 5 trainings rules and you can use
load to stimulate the coordination and the power of the muscle

Open chain

This is themost difficult movement there is. Without suppdtte individual is required tanake
amovement coning tothe right ot at the right time. Tls requires thecentral nervous system
to function in supporting thearm and hand movements vhich after a stroke may well be
unattainable reducing the potential foachievanent.

There are predi@d rules that state” K vwlign thereare arbitrary abduction in the shoulder
and arbitrary extension of the fingers and wrist 72 hours following a stroke then this movement
may be possible. Wénthey are not presentit is most unlikly the individualwill ever recovery
fully _( Pof.G.Kwakkel and otherdrven sdhis provides the Physiaherapistmust workwith a
goalfor the individual toget asclose as possible to achiag this level of recoveryandto try
achiewng as mucluse for the individual as possiblEherefoe whenworking inan open chain
this canoften be much too difficult an exerciset do independently therefore consider using
different chairs isvery importantalong withtrying to make a tranigion between training and
A.D.Ls. Thataffords the individuathe best opportunity to recover use of the affectadm and
hand.Movements with the hand opeandclosed canimprove trainingwith the arm supported
in a closed chain.

Often it is possible to created enough closed clsor half closed chas(dynamic wiken
necessary) tat least get gart of the arm for example the fingers dooth fingers and wrist to
move in an open chain.

This canalso be built into arexercise whilst always seardng for a way of practidng using
AD.Ls.
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Picture 18.

Exercises to obtain arbitrary control
over the extension of the fingers. Th
arm rests on the back a chair then
get the individual to make a pushing
movement. It is easier to get
extension movement in tawrist and
fingers through this movement with
practice. The activity provides an
action in the upper part of the front
diagonal on the affected side,
creating protraction in the shoulder,
extension of the elbow which in turng
allows for mass extension tfe
fingers!

Picture 18

In combination with pusimgthe upper bodyforwards(a movement of the upper trunkreates
a flexion rotation of the upper part of the front diagonathe individualcan usethis ability to
stretch their arm and fingerdnto the sleeve of a sweateiSometimes it is possibléo have
extension irthe arm and handy usingan open chain tatart putting acoat or sweateon (see
photo 21)

Picture19 and 20

Picture 19 and 20

Both of these movements require the individual to maintain their hand and elbow in one positio
then the movement will completed using the shoulder and the upper trunk. The Upper part of th
front diagonal together with the distal part can produce aiftexrotation of the upper trunk enabling
the specific movements necessary to place the arm in the sleeve. Now the arm a part to play in
developing the A.D.Ls skills which are so important !!
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Here is an gample ofa combination of chaiathat make it possible to do things indepesrtly.
The chain i@lmost but not quite open. This isew similar to vinen we look tevards normal
motoric actions.

Photo 26.

This individual has a peatic left side. They
are reaching to pick up the glass, but the
flexor synergy is bracing the movement.
Therefore we see abduction and
exorotation(flexor synergy) in the shoulder|
the extension and supination are not
possible, but the finger extensions are
Observer the closed chain on the unaffect
side to stabilize the diagonals, although it
not enough to fully control the back
diagonal on the affected side.

Photo 26.

Now the individualhas the glass but cannot drink. Wherey use a dynamic half closed chain
as within this examplethe Hand master[(Ness) was activehey were able to glide over the
surfaceof the table,to graspthe glassthenwith assistancerbm the other hand & half closed
chain) able to take arink.

Part 19 will go about the possibilities to train an arm/hand after stroke.
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