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. To promote and facilitate
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ACPIN members across all fields
of practice including clinical,
research and education.
. To promote evidence informed
practice and continuing
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ACPIN members by assisting in
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the area of neurology.
3.To provide encouragement and
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in good quality research (with a
diversity of methodologies) and
evaluation of practice at all levels.
L.To maintain and continue
to develop a reciprocal
communication process with the
(hartered Society of Physiotherapy
on all issues related to neurology.

5.To foster and encourage
collaborative working between
ACPIN, other professional groups,
related organisations ie third
sector, government departments
and members of the public.
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FROM THE CHAIR

Well hello from across the sea!

| feel delighted and honoured to have
become the Chair of ACPIN in March
and with Gita Rhamdharry as the Vice
Chair and three new executive
committee members look forward to
continuing the success of ACPIN.

However it is bittersweet, as it is also
a time to wish a fond farewell to co-
chairs Jo Tuckey and Cherry Kilbride!
They were not only a superb double
act in professionally leading ACPIN
forwards over the last two years but
also injected a great sense of
camaraderie and fun to all our
meetings and events. Likewise,
farewell to Louise Rogerson, who with
Jo and Cherry has contributed greatly to
the Executive Committee over many
years. But like those before them they
don't get the chance to escape
completely and we will continue to rely
on them for advice and their contin-
uing commitment to ongoing projects!

But we are also in the enviable
position of welcoming three new
members to the committee: Anita
Watson, Lisa Knight and Joanne
McCumisky.

By the time you read this ACPIN will
have again produced the neurology

strand at the (SP conference which was
very successfully organised and coordi-
nated by Chris Manning. The founder
lecture was given this year by Alistair
Campbell who kindly took the time to
contribute to Synapse in 'Five minutes
with..." on page 35.

This year our one day conference will
be held in Northampton on 19 March,
entitled 'Brain over Body'. Keep
checking the website for updates and |
look forward to seeing you all there!

The success of ACPIN over the last few
years has ensured that we have a very
healthy bank balance and as our
commitment is to all our membership
we are looking for your suggestions as
to how you feel the membership would
most benefit from this over the next
few years. A subgroup has been estab-
lished to explore any suggestions so if
you have any ideas please forward
them to your regional representatives
and they can be taken to the
committee.

Thank you for all your support and
look forward to hearing from you and
seeing you all in Northampton.

Siobhan



PRESIDENT'S ADDRESS

The place of history

in moving forwardes...

Margaret Mayston AM F(SP PhD

| am currently in Melbourne where we
have just had a national election- like
Britain the outcome here was a hung
parliament. The incumbent party’'s
campaign slogan was ‘Moving
Forward'. While | am now rather tired
of hearing that phrase, it also
reminded me that our profession
needs to keep moving forward to
enable the people whom we treat and
manage to optimise their activity and
participation in the face of neurodis-
ability, whether it be acute or chronic.
As | write, the national congress is
rapidly approaching and as usual ACPIN
has organised an excellent programme,
which, by the time you read this, will
be history.

On the theme of history, it seems to
me that is usually helpful and inter-
esting - even enlightening - to know
how we have arrived where we are
now in terms of civilization and
specific areas of knowledge, and in
particular, neurophysiotherapy
practice. Understanding history and
the development of ideas can be useful
in understanding the current stance
taken in relation to certain topics and
methods of practice. How different life
would be if the early Greek philoso-
phers had not persisted in their
thinking that the earth is round not
flat! Acceptance of this was a long
process which took three centuries of
speculation and investigation to
achieve. Think of John Snow who
cleverly figured out how a water pump
caused a cholera epidemicin London,
and in so doing saved many lives, yet
his ideas on epidemiology were
spurned by the political figures of that
time. Apparently public health officials
today recognize the political struggles

in which reformers often become
entangled. During the Annual
Pumphandle Lecture in England,
members of the John Snow Society
remove and then replace a pump
handle to symbolize the continuing
challenges that face public health
advancements. Think how different
neurorehabilitation would be today if
the concept of neuroplasticity had not
been realized. In fact it was the idea
that brain structure and function could
be changed that underpinned the
redirection of neurorehabilitation
initiated by the Bobaths and others in
the middle of the last century. The
direction of stroke rehabilitation and
the management of cerebral palsy
radically changed due to the Bobaths'
pioneering insight into the potential
for changeability of the CNS.

| have followed with interest the
various strands of discussion on iCSP, in
particular the hands on/off discussion.
| suspect there is no right or wrong
answer to this one other than that it
has a place to play in the repertoire of
physiotherapy practice, and if used
appropriately is a valid thing to do. The
'hands on' idea is very much attributed
to, and 'blamed on' Bobath, a topic of
debate at congress this year. Bobath is
now part of the history of neurophys-
iotherapy, and perhaps understanding
how and why it came into being and
what it has to contribute to neuroreha-
bilitation might help to identify what
part it has to play in current practice.
Over the years knowledge has changed
and Bobath has been spawned into
different species around the world and
its current relevance and stance need
to be examined. As | write the '‘Bobath
debate' is eagerly anticipated and will

hopefully result in a mood of
openness, with acknowledgement and
acceptance that there are various types
of relevant neurophysiotherapy
practice, all of which differ in their
relevance according to the wide range
of clients encountered by neurophysio-
therapists. Change takes time as the
early philosophers discovered, and it
requires constant evaluation of obser-
vations, hypotheses, facts and
experimental findings, with a few
accidental discoveries along the way.

We are continually challenged to be
cognisant of the need to be open to
investigation of what we do and how
we do it, to provide an evidence base
for current and future practice. | am
hopeful that there will be ongoing
rational, co-operative discussion of
how we can take neurophysiotherapy
forwards in a positive way, bearing in
mind that we may need to accept that
it may take a long time to resolve some
issues (hopefully not three centuries!).
However, let's ‘remove and replace the
pump handle' and keep moving
forwards!

S$s3¥aay S.LN3aisiud
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Task-specific training of
sit to stand in acute stroke

Emma Bretherton Bsc (Hons) Physiotherapy Senior Physiotherapist, University Hospitals Leicester

A case study design was used to investigate the
effects of a task-specific sit-to-stand (STS)
training programme in an individual post
acute stroke, with the application of a move-
ment science based approach. Speed,
weight-bearing symmetry and knee extension
strength seem to be of particular importance
to the performance of STS and will be the
focus of this study. It is anticipated that the
task-specific training programme will increase
lower limb extension strength, symmetry and
speed of STS.

LITERATURE REVIEW

The sit-to-stand (STS) movement is bhiomechani-

cally demanding, requiring greater lower

extremity joint torque and range of motion than
walking or stair climbing. An average STS time of

1.6 — 1.8 seconds has commonly been documented

in healthy subjects (Carr and Shepherd 2003,

Etnyre and Thomas 2007). Schenkman et al

(1990) define four phases of STS based on kine-

matic and kinetic events:

1 Flexion-momentum phase, starts with initiation
of the movement and ends just before the but-
tocks are lifted from the seat.

2 Momentum-transfer phase, begins as the but-
tocks are lifted from the seat and ends at
maximal ankle dorsiflexion.

3 Extension phase, is initiated just after maximal
ankle dorsiflexion and ends when the hips first
cease to extend; including leg and trunk exten-
sion.

4 Stabilisation phase, begins after hip extension is
reached and ends when all motion associated
with stabilization is completed.

The ability to STS post-stroke is commonly com-
promised through muscle weakness and poor
postural stability, often leading to asymmetrical

limb loading, reduction in force generation and
abnormal kinematics. Slower speeds of up to 4.3
seconds have been recorded in stroke (Cheng et al
1998, Ada et al 1993). Following stroke an indi-
vidual may have inadequate eccentric control of
the trunk and lower limbs for dynamic stability at
phase 2, where forward momentum of the upper
body is transferred to forward and upward
momentum of the total body. At the point of lift-off
where the buttocks leave the supporting surface,
the base of support (BOS) is reduced as weight is
transferred to the feet and it is at this critical point
where the subject’s postural stability is most chal-
lenged (Schenkman et al 1990). Stroke patients
may therefore slow the movement speed to com-
pensate for the lack of postural stability (Cheng et
al 1998). Carr et al (2002) found that at slower
speeds more effort is required due to an increase
in time sustaining the overall extensor force
through the lower limbs.

Several studies have found that knee extension
strength is key to STS performance, particularly
for peak force generation at lift-off (Bohannon
2007, Cheng et al 2004, Janssen et al 2002,
Lomaglio and Eng 2005). Bohannon (2007)
showed that knee extension forces were corre-
lated significantly with independence in STS and
suggested that repetitive STS training should be
used for achieving such strengthening. Lomaglio
and Eng (2005) found greater knee extension
torque and greater weight-bearing symmetry
related to faster STS in individuals with stroke.
Britton et al (2008), and earlier Barreca et al
(2004), using randomised control trials (RCT)
found that additional task-specific STS practice 30
minutes per day was beneficial in the hospital
setting. Research in the community setting also
leaned favourably towards task-specific training
following stroke (Dean et al 2000, Monger et al
2002).



PROCEDURE

Subject Details

Subject A was an 88 year old male who was
admitted to the acute in-patient stroke unit fol-
lowing sudden onset of left sided weakness and
slurred speech. CT scanning confirmed a diag-
nosis of right lacunar infarct. Prior to admission
he lived independently and was able to walk
unaided.

Analysis of Subject
On initial assessment the subject was able to STS
with standby help. He weighed 82 kg and was
176c¢m tall, with a body mass index 26.4.
Observation and video analysis of the presence/
decrease/absence of invariant kinematic features
of STS led to further assessment to identify the
main problems interfering with his ability to stand
up. Compensatory strategies used were identified
and possible causes of the abnormal kinematics
and kinetics were assessed. See Table 1 for
details.

Detailed clinical assessment revealed good

active and passive range of movement throughout.

Touch sensation and proprioception was intact,
and no pain was reported. On manual muscle
testing weakness was found throughout the left
leg at grade 4 on the Oxford Scale compared to
grade 5 on the right. No significant perception,

cognition or language deficits were detected.
From the analysis of STS the slow movement
speed was extremely apparent. The main prob-
lems appeared to be muscle weakness
(predominantly in the left knee extensors), partic-
ularly in relation to peak force generation at
lift-off and reduced ability for this leg to bear
equal weight. The inadequate eccentric trunk
control also seemed to play an important role in
the subject’s inability to use momentum as moving
through flexion into extension during STS.

OBJECTIVE MEASUREMENTS

1Timed STS

Janssen et al (2002) in a comprehensive review
concluded that use of arms, chair height, speed
and foot position substantially influenced STS per-
formance. Therefore these parameters were
standardised for all measurements. The subject
was instructed to stand using arms to push-up, at
a comfortable self-paced speed from a 55cm
Bobath plinth. The same therapist gave the same
instruction ‘ready, steady, stand’ and observed
from the sagittal plane. Timing with a stop watch
started at the point the subject’s head started to
move anteriorly and ended when no further dis-
placement of the pelvis occurred as described by
Carr and Shepherd (2003). The average time was

Phase of STS Invariant kinematic features Kinematic deviations Possible causes of abnormal

(Present, decreased or absent) (Compensatory strategies) kinematics
(Based on clinical assessment)

Starting position (R) Foot placement posterior to (L) Increased weight bearingon (R) leg ~ Weakness in (L) lower limb compared
Both shanks are angled backwards (i
(approx 10cm)

Phase 1 Reduced inclination of the trunk Use of bilateral upper limbs on Weakness in back and hip extensors,
forwards by hip flexion and reduced  supporting surface reduced eccentric control (grade &)
spine extension Slow movement speed and loss of Kyphosis of spine
Neck flexed and facing the floor momentum

Phase 2 Reduced movement of the knees Multiple attempts used to initiate and ~ Weakness in (L) tibialis anterior
forward by dorsiflexion at the ankles  achieve 'lift off' (grade &)

Use of fists to push up from plinth Weakness in (L) quadriceps (grade &)
A pause between pre-extensionand ~ Reduced ability for the braking
extension phase mechanism, ie the eccentric control

Phases 3 and 4 Reduced extension of the hips and Posterior stabilisation on the plinth; Weakness in (L) quadriceps (grade &)

knees for final standing

Difficulty stabilising in stance

Table1 Pre-training analysis of STS

using bilateral knees to push back
against the plinth

Excessive postural sway

Weakness in (L) hip extensors (grade &)

Altered knee and hip synergy

L 3111y
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calculated from five STS trials by the same rater.
Number of attempts to successful STS was also
recorded. Engardt and Olsson (1992) found this
method to be reliable when compared with data
from a motion analysis system.

2 Weight distribution in final standing from STS
Using the methodology above, with the addition of
weighing scales placed under each foot and tape
markers to standardise foot position, Five STS
tests were performed. Weight (in kg) on right and
left leg was recorded at final standing and an
average calculated. The weighing scales give a
useful indication of weight distribution and sym-
metry, however forces are not precisely recorded
unless expensive force-plate equipment is used
(Lomaglio and Eng 2005).

3 Leg Extension Strength

The subject sat on the plinth with back rest up,
knee and ankle joints were positioned to 90° and
feet placed on weighing scales positioned on a
block with a tape marker to standardise foot posi-
tion, as displayed in Figure 1.Three maximal
repetitions for right and left leg were performed
and an average measure (in kg) calculated. The
weighing scales give a useful appreciation of the
lower limb forces but can not be used to indicate
specific muscle group strength and the validity and
reliability is not established. Wade (1992) reported
on the reliability and validity of dynamometers

Figure1 Set up for leg extension strength test

being the preferred option for measuring muscle
strength, but these were not available.

Measurements one to three were taken on day
one (three days post-stroke) of the training pro-
gramme and repeated on day eight by the same
rater.

TRAINING STRATEGY

The subject participated in a one week task spe-
cific training programme, Monday to Friday for 45
minutes per day, as recommended by the Royal

College of Physicians National Clinical Guidelines

Jfor Stroke (2008). Van Peppen et al (2004) in a
comprehensive review found strong evidence that
patients benefit from intensive, task-orientated
exercise training applied early after stroke.

Since the interaction among parts of STS is high,
whole-skill task-specific practice was selected.
Additionally, practice was random and varied.
Hanlon (1996) found that random practice is more
effective than blocked practice with respect to
retention over time, when stroke patients attempt
to learn functional motor skills. STS was varied
randomly in terms of height, speed and type of
surface to stand from. Initially practice started at
a higher plinth height and progressed to lower;
several authors were in agreement that lowering
the seat increased the need for force generation
(Janssen et al 2002, Mazza et al 2004). STS was
practiced with feet on two weighing scales to
provide visual feedback to encourage more
weight-bearing on the left leg and hence greater
strengthening (Van Vliet and Wulf 2006). Specific
feedback of performance was given to the patient
in summary after five STS repetitions as recom-
mended by Schmidt et a/ (1990). The aim of each
45 minute session was to maximise the number of
STS repetitions, but when the subject fatigued,
closed-chain leg extension strengthening exer-
cises were carried out in three sets of ten
repetitions and varied randomly with upper limb
forward reaching tasks for any remaining time.

Self-monitored practice was set up to promote
daily independent practice alongside gym ses-
sions; a practice sheet and training log were
issued to the subject to promote motivation. He
was instructed to do three sets of ten repetitions,
three to four times per day. Part-practice was
selected because the subject was unable to
perform a full STS without standby help. The part-
practice targeted phases 1 and 2 of STS which
was deemed the most problematic area. Training
that mimics the activity for which the action is
needed has been reported to be effective (Ada and
Canning 1990). Vision and attention were directed
towards an external focus (green cones) which
encourages more equal weight-bearing and
enhances motor learning (Van Vliet and Wulf
2006). Clear written instructions were provided
stating ‘Lean your whole body forwards, make
your knees touch the green cones and then sit
back down’. Three points to remember were listed
1 Starting position keep both feet behind the line
2 Lift your bottom just off the seat
3 Keep your back straight and head up.

See Figures 2 and 3 demonstrating the subject
practicing the exercise.



Phase 1 Phase 2 Phase 3 Phase 4
Flexion-Momentum Momentum-Transfer Extension Stabilisation
Figure 4 STS pre-training
Figure2 Part practice: Figure3 Part practice:
lateral view anterior view
FINDINGS
Following one week of training a number of
changes were observed and are illustrated in
Figures 4 and 5 and described in Table 2.
Tables 3, 4 and 5 overleaf display the changes
found pre and post-training with regards to tem-
poral characteristics, weight distribution and leg
extension strength. Phase 1 Phase 2 Phase 3 Phase 4
Flexion-Momentum Momentum-Transfer Extension Stabilisation

Goal Setting

Goal Attainment Scale (GAS) displayed in 7Table 6,
was used to provide an individualised approach to
goal setting (Reid and Chesson 1998). The long

Figure 5 STS post-training

Kinematic deviations
(Compensatory strategies) kinematics

Phase of STS Invariant kinematic features
(Present, decreased or absent)

Possible causes of abnormal

(Based on clinical assessment)

Starting position (R) foot placement symmetrical More even weight bearing on both Increased strength in (L) lower limb
with (L) legs increasing its ability to weight-bear
However remains (R) > (L)
Greater inclination of the trunk Use of bilateral upper limbs on Increased back extensor eccentric
Phase 1 . . . . .
forwards by flexion at the hips and supporting surface still required control
with |mproved spine and neck Increased speed of movement
extension . .
including use of momentum
Kyphosis of spine unchanged
Phase 2 Improved move!nen‘t of the knees Use of flat palms as opposed to fists to Increésed strength in (1) tibialis
forward by dorsiflexion at the ankles . anterior (grade &)
push up from plinth.
. I d strength in (L) and (R
Movement remains slow but greater n:;zé:lsfe 2 (rerr;ie Li)n L)
overlap between pre-extension and q psig
extension phase One attempt to initiate and achieve
'lift off'
Phases 3 and 4 Improved extension of the hips and Some difficulty remains in stabilising  Increased strength in (L) and (R)

knees for final standing

Table 2 Post-training analysis of STS

for final standing, with increased
postural sway

quadriceps

Knees do not make contact posteriorly
with plinth

Increased strength in hip extensors
(grade 1)

L 3111y
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Pre-training Post-training % improvement

STS No No of attempts Time (s) No of attempts Time (s) No of attempts Time (s)
1 L 5.7 1 6.6

2 2 20.9 1 6.1

3 3 4.2 1 6.4

L 2 7.8 1 4

5 2 18.0 1 6.6

Average 2.6 1.3 1 6.6 62% 69%

Table3 Timed STS in seconds (s) and number (no) of attempts taken to STS. % improvement calculated from average scores

Pre-training Post-training

STS No Right Left Right Left Increase
weight
on (1)

1 58 0 54 28

2 61 21 L6 36

3 53 29 57 25

L 63 19 49 33

5 48 34 13 39

Average 56.6 kg 25.4 kg 49.8 kg 32.2 kg 6.8 kg

0y

toBody ooy 31% 61% 39% 8%

weight

Table4 Weight distribution (in kg) on right and left leg at final standing

from STS. % body weight calculated from average score and the
increase of weight on (L) leg.

term functional goal for the individual was to be
able to stand from his own 50cm high arm chair
and walk independently in order to return to his
own home with his wife. Kerr and Kerr (2002)
found a significant correlation between an indi-
vidual’s ability to sit-to-stand and sit-to-walk
performance.

+2  STSindependently from a 50cm surface
by 1st attempt

Post-training level ~ +1  STSindependently from a 55cm surface

by 1st attempt

0  STSindependently from a 55cm surface
by multiple attempts

Pre-training level -1 STSwith standby help from a 55cm

surface by multiple attempts

-2 STSwith assistance of 1from a 55cm
surface by multiple attempts

Table 6 Goal Attainment Scale

Pre-training Post-training % Improvement
Right Left Right Left Right Left
(kg) (kg) (kg) (kg)

21 n 25 18 19% 64%

Table5 leg extension strength from weighing scales
(average of three maximal repetitions). % improvement

DISCUSSION

The study aimed to investigate the effects of a
task-specific training programme in an individual
post acute stroke. Speed of movement, weight-
bearing symmetry and knee extension strength
were the focus in the performance of STS.

In support of the work by Ada and Westwood
(1992) there was an improvement found in speed
post-training. However, unlike previous studies
the STS time remains significantly greater at 6.6s.
It is important to note that differences in previous
STS studies, in defining movement onset, lift-off
and end point, and differences in measurements
and methodology make it difficult to generalise or
compare findings. This case study supports Ada
et al (1993) in that when movement accuracy is
impaired as a result of a stroke, slow, discontin-
uous movements are observed. Slow movement
speed and loss of momentum were likely to be
adopted so the body remains inherently stable for
when the body moves from horizontal to vertical
and to a reduced BOS. It may be explained by the
subject’s reduced ability to utilise the braking
mechanism, ie the eccentric control in order to
slow the body’s forward progression once lift-off
occurs. Although the speed remains comparatively
slow, a 15s decrease in STS duration and greater
overlap was observed between phases 1, 2 and 3
post-training. One explanation for this may be
increased back and hip extensor eccentric control.
To support this was the improved extended
posture illustrated in the STS photographs pre-
and post-training. The 69% reduction in STS dura-
tion may be explained by this subject’s ability to



achieve successful standing consistently on the
first attempt post-training as opposed to multiple
attempts, thus reducing the whole movement
duration significantly. This study may support the
work by Shepherd and Gentile (1994) and
Schenkman et al (1990) who similarly proposed
that improving the forward momentum of the
trunk will facilitate the lower limb extension and
vertical movement up into standing, thus
increasing the speed of the movement.

In agreement with several studies was the
finding of increased lower limb extension strength
of 64% on the paretic leg which may be key to
explaining the improvement in velocity, ability to
weight-bear more symmetrically, ability to gen-
erate greater peak force for lift-off and to achieve
independence on the first attempt of STS
(Bohannon 2007, Cheng et al 2004, Janssen et al
2002, Lomaglio and Eng 2005).

Similarly to Britton et al (2008), following one
week of STS intervention 8% more body weight
was taken through the paretic leg. This may be
another important factor to explain the improve-
ment in velocity , in agreement with Lomaglio and
Eng (2005) who suggest that greater lower limb
joint torques and the ability to load the paretic leg
results in faster STS. Auditory feedback during
STS practice as described by Van Vliet and Wulf
(2006) may have been preferable to the visual
feedback used via weighing scales, to reduce the
tendency of the subject to look downwards to the
scales thus altering the kinematics.

The subject remained dependent on the use of
his upper limbs post-training as expected. Carr
and Gentile (1994) found that when arms were
restricted subjects were less likely to project their
COM as far forward at lift-off as when arms were
free to use. They suggested that upper limbs not
only play a role in balance they also facilitate
lower limb propulsion. Various authors expressed
that using this upper limb compensatory strategy
may lower the moments needed at the knee by
50% (Etnyre and Thomas 2007, Janssen et al
2002). Arms were used during training as were
required for the subject to attempt standing and
enabled an increase in his functional independ-
ence. Progression may have aimed to further
increase balance and lower limb extension
strength, to reduce the need to produce some
force through the upper limbs in order to stand up
(Carr and Gentile 1994, Etnyre and Thomas 2007).

Ada and Canning (1990) highlight that skill in
performance increases as a direct function of the
amount of practice. It was difficult to attribute
improvements in STS performance to any single
component, ie the contribution of muscle strength
gains in lower limbs or trunk, the greater ability to

weight-bear through the paretic leg or the
increase in ability to use and control velocity. The
observed increase in smoothness in movement
could be the result of improved knee and hip
synergy or simply the increase in velocity. Training
aimed to tackle the above components as all
aspects seemed intricately linked in order for this
subject to improve STS performance. However,
this maybe viewed as a limitation to the study
when posed with the difficulty of interpreting the
findings.

KEY FINDINGS

This case study suggests that therapy aimed at
task-specific training incorporating whole skill
and self-monitored part-practice may be effective
in improving STS performance, in relation particu-
larly to increased speed, symmetry and lower limb
strength post acute stroke. Greater than expected
improvement was achieved, demonstrated by pro-
gression of his goal on GAS from -1 to +1 and an
increase in his functional independence. It is
important to note that the subject began the
training programme three days post stroke there-
fore it may be the very acute nature that accounts
for the greater changes found. Hanlon (1996)
recognised that in rehabilitation research with
stroke patients, it is difficult to distinguish the
influence of training from spontaneous recovery,
particularly in a single subject case study design.
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APPENDICES

Appendix 1
Leg strengthening and reaching exercises

Exercise 1

Description Closed-chain leg
extension strengthening. Subject
in starting position as described in
measurements section (). Three
sets of ten repetitions with a five
second hold and progressed up to
ten second holds, were performed
on (1) leg.

Instruction Move the dial on the scale as far as possible by pushing
through the left leg as hard as possible, whilst relaxing the right leg,
don't let this dial move.

Feedback: Concurrent external visual feedback from the scale reading;
motivational.

Rationale The knee and ankle joints are positioned at the range that
resembles where the extensors are activated at lift-off during STS, to
strengthen in the length they are required to generate force (Trew and
Everett 2005).

Exercise 2

Description Upper limb reaching
in sitting. The subject reached for
the rings and placed them over
the targets. The reaching was
practiced by randomly using left
arm, right arm or both arms
together. The exercise was pro-
gressed by reaching a greater dis-
tance forward.

Instruction Reach forward for the rings and place over each target.

Feedback Feedback on distance reached and about maintaining an
erect trunk and head was given in summary after each five cones were
placed on target.

Rationale The reaching exercise was designed to improve the trunk
movement forwards by flexion at the hips, to improve the pre-exten-
sion phase of STS. Improved inclination of the trunk forwards with
extended neck and spine has been found to augment lower limb
extension, with flow of energy and momentum from upper body flex-
ion into lower limb extension (Shepherd and Gentile 199%).



Appendix 2

Self monitored practice

Name

Goal

To improve leg strength and control of your body when moving
forwards, to be able to stand up independently in one week.

Instructions

Lean your whole body forwards, make your knees touch the green
cones and then sit back down.

Things to remember

+ Starting position keep both feet behind the line.

+ Lift your bottom just off the seat.
+ Keep your back straight and head up.

How much/how often
+ Do up to ten repetitions and three sets
+ Three to four times per day

Training Log
Tick each time you practice

Sessions Mon Tue Wed
per day

Thurs Fri Sat

Sun

1

2

n
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Exploring functional recovery

of the upper [imb two years post severe
traumatic brain injury — a case report

Hannah L Dearlove M(sP Senior 1 Physiotherapist

There is growing evidence to suggest that
significant motor recovery can continue for
several years after a traumatic brain injury,
(Burke et al 2000, Butler et al 1997, Hitchcock
and Watson 2004, Wales and Bernhardt 2000,
Watson et al 2003, Watson 2007). Thus upper
limb potential should continue to be explored
in late stage rehabilitation. In the acute stage
the rehabilitation of the upper limb can be
overshadowed, as clients tend to have a
greater focus towards mobility. Also, repeated
failed attempts to use the affected arm leading
to negative reinforcement, can establish learnt
non use of the upper limb (Taub et al 1993)
and further potential may not be realised.

Upper limb function is complex requiring appro-
priate central stability, strength and dexterity
(Champion et al 2009). The roles of the upper limb
are many and varied including postural orienta-
tion, balance, support, gesture, communication,
skilled manipulative tasks and power based tasks
(Champion et al 2009).

The brain’s ventromedial and dorsolateral
systems work together to provide efficient upper
limb function. The ventromedial system is con-
cerned with posture and balance, and integrated
movement of the trunk and limbs. The dorsolat-
eral system controls the independent use of the
upper limbs, the skilled manipulative role of the
hand, and also has a role in balance and postural
control (Lundy-Ekman 2007).

This case report describes the exploration of
upper limb recovery in a young client two years
post traumatic brain injury.

THE PATIENT

In May 2007, aged 23, Sue sustained a severe
traumatic brain injury in a road traffic accident.
CT showed frontal lobe petechiae, subarachnoid

and intraventricular haemorrhages and pneumo-
cephalus. She commenced rehabilitation at the
Queen Elizabeth’s Foundation, Brain Injury
Centre, Surrey in April 2009. She had physical,
cognitive, speech and language difficulties. She
was independently mobile indoors unaided.

After assessment a problem list was developed
(see Table 1). Photographs were taken to demon-
strate posture and alignment at admission (see
Figures 1, 3 and 4)

Impairments
W High tone throughout right upper limb

= Mal-alignment of right shoulder girdle
+ retraction of shoulder girdle
+ anterior subluxation at glenohumeral joint

= Mal-aligned soft-tissues leading to restrictions at elbow, forearm
and hand

Minimal activity at shoulder
* L0 degrees active flexion only

No active elbow extension, dominance of elbow flexion

Minimal activity distal to elbow

Increased tone in finger flexors, no extensor activity

Hypersensitive palm

Right upper limb associated reaction during walking

Activity Limitations
= Unable to incorporate upper limb into function

m Unable to grasp or release objects

Participation Limitations
m Unable to return home

B Unable to pursue previous leisure activities eg netball

m Unable to return to employment

Table1 Client problem list

Sue’s motivation to work on her upper limb was
initially low. This may have been due to limited
recovery to date and insight difficulties. Her focus
was towards improving her walking speed and
returning to sport, particularly netball.



INTERVENTION

Sue had physiotherapy five times a week (45 to 60
minutes in duration) during the four month inter-
vention period. Although her physical difficulties
involved both the dorsolateral and ventromedial
systems, on assessment it was apparent that the
dorsolateral system was the primary problem,
giving a starting point for treatment. Her main dif-
ficulty was selective activity and independent use
of her right upper limb. Her posture, balance and
core stability were also affected but to a lesser
degree. It was hypothesised that improvements in
her right upper limb would also have a positive
influence on her gait and balance control, due to
improved alignment at her right upper quadrant
(Shumway-Cook and Woollacott 2001), thereby
influencing the ventromedial systems.

Preparation

Prior to commencing treatment it was important
to prepare the position Sue was working in. This
was to ensure optimal activation of the trunk and
orientation to the contralateral side. For example;
when sitting, pelvic alignment and limb placement
were considered.

Soft tissue mobilisation and sensory stimulation

The mal-alignment and soft tissue restrictions,
along with increased tone made it extremely diffi-
cult for Sue to access the activity in her right
upper limb and switch off over active muscles.
This disrupted normal movement patterns,
leading to compensations.

Specific soft tissue mobilisation focused on
improving length and alignment prior to activa-
tion. The main muscles targeted were pectorals,
biceps, brachioradialis, supinator, pronators and
wrist and finger flexors. Work also included
gaining length in the soft tissues of the forearm,
particularly the ulna border for the reach pattern
and gaining length and width in the palm (see
Figures 7, § and 9).

Sensory stimulation was used in treatment to
reduce hypersensitivity (Doyle et al 2010). Soft

Figure 7 Distraction of forearm and wrist
alternatively to gain space and
length in forearm

figure 8 Gaining length and width in the
hand to re-gain the natural arches

Figure 1 Posture before
intervention

Figure2 Posture after
intervention

Figure 3 Posture of hand before
intervention

Figure 5 Posture of hand after
intervention

Figure 4 Posture of hand before
intervention

Figure 6 Posture of hand after
intervention

Figure 9 Gaining length in metacarpal
phalangeal joints and activation
of lumbricals
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Figure 10 Use of vibration plate

tissue mobilisation contributed to sensory work,
as did use of different textures and of a vibration
plate, which helped to reduce muscle tone (see
Figure 10).

Initially Sue wore a thermoplastic hand and
wrist splint throughout the day, to maintain range
of movement. However, as her upper limb rehabil-
itation progressed and she became more focused,
the splint was changed to night-time use. This
allowed her hand to be free during the day to
explore sensation and activity.

Activation and strengthening

Activation and strengthening were essential fol-

lowing soft tissue mobilisation in order to

maintain the alignment and length gained and in
preparation for working towards function.

Following exploration, it became apparent that

Sue’s hand responded very well as a key point of

control’. Therefore it was often used to facilitate

activity in a variety of muscles.
This work included:

¢ Selective activation of triceps to direct the hand
and demand stability at the elbow and shoulder
girdle. Working in a variety of positions
demanding differing levels of postural control
e.g. prone weight bearing (see Figure 11)

e Specific activation and strengthening of the
intrinsic muscles in the hand to re-gain the
palmar arches, provide the strength for grasp
and provide the stability required for single digit
control (see Figure 9).

e Selective activation and strengthening of single
digits including abductor digiti minimi in order
to gain stability in the hand (see Figure 12) and
abduction and extension of the thumb for sta-
bility and shaping of the hand for grasp
(Rosenkrantz and Rothwell 2004).

Following activation Sue demonstrated a contac-
tual hand-orienting response?, enabling the hand
to start its functional tasks.

Figure 11 Prone weight bearing through
upper limbs

Figure 12 Activation of extensor digiti
minimi

Function and Variety

Once activity was gained, it was facilitated into
meaningful function to consolidate learning.
Practice was essential to ensure positive adaptive
changes within the nervous system.

It was found to be beneficial to use objects that
were meaningful and motivational, as reach has
such a strong cognitive component (Champion
et al 2009). Sue responded well using objects such
as a wine bottle, a netball and chocolate. (see
Figures 13, 14 and 15). She explored objects that
required differing hand pre-shaping, grips, grip
strength and unilateral and bilateral involvement.
Different postures were used in treatment to
demand different levels of postural control, to link
the upper limb with the rest of the body and
explore its strong role in orientation. For example,
treatment included tasks in standing, prone,
sitting and side lying.

Following liaison with the multi-disciplinary
team, Sue was encouraged to use function at an
appropriate level, for example in art and occupa-
tional therapy.

Core activation

The starting point for treatment was the upper
limb, due to the focus on rehabilitation of the
dorsolateral system. However, Sue’s right upper
limb was often used to activate the core and pos-
tural muscles controlled by the ventromedial
system, integrating the upper limb with the trunk
and lower limbs (see Figure 16).

RESULTS/OUTCOME

Following intervention, outcome measures and
photographic records demonstrated improve-
ments in alignment, activity and function (see
Table 2, Table 3, and Figures 2, 5 and 6). This was
even more evident when observing Sue function-
ally. Her right upper limb was able to assist and
stabilise and she was naturally incorporating it
into function. Sue’s upper limb recovery coincided
with improvements in balance control and gait,

"Key point of control: an area of the body from which movement may be most effectively controlled (Edwards 1991).
2 Contactual hand - orientating response: a ‘frictional contact of the hand to a surface’ (Porter and Lemon 1995 cited in Champion et al2009).



Figure 13 Pre shaping for grasp

Improved alignment of right upper quadrant

= Decreased subluxation at glenohumeral joint

= Decreased shoulder girdle retraction

= Improved active range of movement and muscle strength
in upper limb

B Increased active elbow extension

Improved activity in the hand

m Single digit control of thumb, 2nd and 5th digit

= Selective finger flexion and abduction, with active extension
= Decreased hypersensitivity of palm

= Demonstrated pre-shaping when reaching for an object

[ ]

[ ]

Improved posture of the hand
Achieving a contactual hand orienting response

Functional improvements

Il Able to use both hands to pour from a bottle

I Able to stabilise objects, such as a mixing bow!, with right hand

I Able to grasp and release small objects and initiate release of
larger objects

I Able to use arm to assist with personal care, washing and dressing

= Independent with personal activities of daily living

Participation

I Starting to explore previous leisure activities

I Planning to explore work experience related to previous
employment

Table2 Client problem list: improvements in activity and
function

(see Table 3), even though these aspects of treat-
ment were not specifically targeted in the
intervention period.

Sue’s motivation for her upper limb rehabilita-
tion significantly improved within the first few
weeks. She often asked to work on her arm and
would independently stretch and use it. At the end
of the intervention she reported that her arm felt
‘lighter’ and ‘more active’ and she was pleased she
could use it to assist her left. Sue is continuing
with her rehabilitation in a centre closer to her
home, and it is anticipated that further improve-
ment in her upper limb activity and function will
occur.

Figure 14 Grip strength

Figure 15 Exploring holding netball in
correct context (hoop in front)

Figure 16 Using the upper limb to activate core muscles

Outcome measures 24 April 2009 10 September 2009

Frenchay Arm Test leftu/5  Right0/5 Left5/5 Right 1/5
(Heller et al, 1987)

Rivermead Motor Left9Nn5  Right 015 Left1ih5  Right3/15
Function - arm
subscale (Lamin 200L)

Shoulder
subluxation

1finger breadth 1A finger breadth

Resting elbow 95° - extension 110° - extension

position in sitting

Glenohumeral active 40° 80°
flexion

10 metre walk 2l seconds, 32 steps 10 seconds, 17 steps

(Van Loo et al2003)

Berg Balance /56 L6/56

(DeSouza and Tyson

2004)

Video review Right upper limb Reduced right upper
associated (flexion)  limb associated
reaction when reaction when
walking walking

Table 3 Client outcome measures

15
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DISCUSSION

Sue was a client in late stage rehabilitation fol-
lowing a traumatic brain injury, with cognitive,
speech, language and physical difficulties. She was
unable to use her right upper limb functionally,
although there was some activity present. The
recovery of her right upper limb had been limited
and initially her motivation to work on this was
low, possibly due to poor recovery and reduced
insight.

The dorsolateral system was considered to be
the primary problem in Sue’s upper limb, giving a
clear starting point for treatment. Treatment
involved core activation, strengthening and func-
tional re-education with meaningful tasks to drive
positive neural changes. The upper limb was used
to facilitate activity within the ventromedial
system to integrate movement of the trunk and
limbs.

Sue’s motivation and focus increased as her
upper limb activity progressed. Using meaningful
objects increased activation and engaged her cog-
nitively. Once activity was accessed it was
incorporated into meaningful function to consoli-
date learning. To encourage adaptability and
variety she was challenged by working in different
positions, to use objects requiring different grips
and strength and to practice both unilateral and
bilateral upper limb tasks.

It was essential to liaise closely with the multi-
disciplinary team to encourage Sue to incorporate
her right upper limb appropriately into function.
Functional activities needed to be achievable to
avoid frustration and at the right level to ensure
compensatory activity was minimised.

Upper limb objective measures demonstrated
improvement in the right arm, but did not com-
pletely reflect the functional change which was
observed. Sue was automatically incorporating
her upper limb in activities She progressed from
having a non functional arm to one which could
assist and stabilise in functional tasks.

Sue’s upper limb recovery coincided with
improvements in walking efficiency and balance
control. This could be for a number of reasons; the
upper limb activity demanding more postural
control; improved right upper quadrant align-
ment; a less dependent arm and the reduced
associated reaction.

This case study supports the idea that motor
recovery can continue to occur several years post
traumatic brain injury (Burke et al 2000, Butler
et al 1997, Hitchcock and Watson 2004, Wales and
Bernhardt 2000, Watson et al 2003, Watson 2007).
This highlights the importance of ongoing assess-
ment of the upper limb and of keeping the arm
involved from the onset of injury. Rehabilitation of

the hand and arm can sometimes be over-shad-
owed by prioritizing walking. However, as this
case study suggests, enhanced upper limb func-
tion can also contribute to improved postural

stability and gait.

SUMMARY

e Significant motor recovery can continue for
several years after brain injury.

e Exploration of upper limb recovery and function
should acknowledge this.

e Determining the primary neurological system
involved can provide a starting point for

treatment.

e Upper limb treatment should ensure tasks and
objects used are meaningful and motivational, as
reach has a strong cognitive component.

e Upper limb recovery can have a positive effect
on balance control and walking efficiency.

e Upper limb rehabilitation that results in an arm
that can assist with function may potentiate

further recovery.
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Does ‘stop standing’'improve
reach for function in sitting?

Nicola Hills

Postural control is defined as the ability to
control body position for pos