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Caroline is a Highly Specialist Children'’s
Physiotherapist who has been assessing
and treating children with Cerebral Palsy
for over 17 years. She has a special
interest in spasticity management and has
worked for Intfrathecal Baclofen services in
Bristol and Australia and the SDR service at
Bristol Royal Hospital for Children. She has
considerable experience of tfreating
children following SDR both in the NHS
and privately. She recently relocated to
South Devon with her family where she
works privately as a Physiotherapist and
Spasticity Management Consultant.

For more information on SDR visit her
website:
www.carolinehardakerkidsphysio.co.uk or
contact Caroline: 07889337779
carolinehardakerkidsphysio@gmail.com
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Why movement can be difficult for children with CP

« CPis aneurological disorder caused by a non-progressive brain
injury/malformation that occurs while the child’s brain is developing. CP
primarily affects body movement and muscle coordination
(www.cerebralpalsy.org)

« Can have problems with muscle tone, spasticity, weakness, control of
movement.

« Typical development of movement has clever building blocks so that one
skill allows development of another. This is disrupted for children with CP.

« Spasticity is only one piece of this puzzle but it is an important one.

« Permanently removing spasticity provides the opportunity, with therapy,

to build strength and gain more typical patterns of posture and
movement.

« Always a ceiling to someone's potential, no matter how hard | frain there
is a limit fo how fast | could run a marathon. Baseline ability together with
moftivation and compliance with rehab is key.



http://www.cerebralpalsy.org/
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Classification of movement disorders

MOTORTYPES

SPASTIC: 70-80%

Most common form.
Muscles appear stiff and
tight. Arises from Motor
Cortex damage.

| DYSTONIC: 6%
Characterised by involuntary
movements.

Arises from Basal Ganglia
damage.

MIXED TYPES:

Combination damage.

Children with dystonia tend to have more significant motor impairment
than those with spasticity so dystonia is associated with a higher GMFCS

level.
A combination of different movement disorders may be present. High levels
of spasticity can mask the presence of dystonia.
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What is spasticity?

“velocity-dependent increased resistance to passive limb movement
in people with upper motor neurone syndrome”

This means that when the limb arm/leg of someone who has CP is

moved by someone else resistance can be felt. The faster that limb is
moved the more resistance is felt.

Lots of body muscles work in pairs; one is shortening whilst the other
lengthens. The brain sends messages to the muscle to tell it o
contract or relax and messages are sent back from the muscles to
the brain.

When you have CP the damage to the brain results in those
messages not being sent properly and the circuit between brain and
muscles is disrupted; this results in spasticity. More notficeable in one
muscle of a joint than the other eg. Biceps rather than triceps.



Gympaonzees
What is dystonia?

« Sustained or repetitive muscle contractions result in twisting and
repetitive movements or abnormal fixed postures.

« Dystonia is worse with intention o move.

« Can see an overflow of movement info an area of the body that isn't
necessary e.g. child sitting unsupported and talking will posture their
arms or lift up their big toe, or when walking fast will posture their arm.

 This is offen referred to as an associated reaction.
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Figure 1: Predicted Gross Motor Function Measure (GMFM-66)
motor scores as a function of age by Gross Motor Function Classifica-
tion level. *GMFCS levels with significant average peak and decline.
Dashed lines illustrate age and score at peak GMFM-86.







Gympaonzees
Spasticity management: NICE guidelines 2012 (2016)

There are different tfreatments for spasticity, or the consequence on the
body of spasticity, depending on:

— where itis

— how widespread it is — focal or global

— how much it is interfering with function or comfort

— a child’s individual goals

« Physiotherapy (and OT) — task focused therapy, muscle strengthening,
postural management

« Orthotics / serial casting

« Oral medication — baclofen, diazepam.

« Botulinum toxin injections

« |[TB.

« Orthopaedic surgery — muscle lengthening, bony surgery,

« SDR: "consider selective dorsal rhizotomy to improve walking ability in
children and young people with spasticity at GMFCS level Il or lIl." Also
stated that further evidence was required about its efficacy.
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Muscle coniractures

«  When a muscle is in a shortened position a lot of the time it can become
difficult to stretch it out fully so range of movement at a joint is lost.

* Thisis common in children with CP.
* Muscle groups typically affected are:
— Hip flexors, adductors, hamstrings, calfs.

* More time spent in sitting and less in standing so less opportunity for day to
day lengthening of muscles.

« Spasticity also contributes to development of contfractures.

« Itisimportant to understand; is spasticity causing the movement pattern or
posture you see or is it a contracture? Is it bothe SDR may still be indicated but
your child may also need muscle lengthening.
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History of SDR in England

« Prior to 2014 only one centre offered SDR and they had a very limited
service.

« In 2013 NHS England stated that SDR was not routinely commissioned
due to lack of evidence 1o support the procedure.

« A number of parents were travelling to USA to access SDR for their
children.

« In 2014 NHS England launched a commissioning through evaluation
program at 5 English hospitals to evaluate the outcome of SDR and
investigate whether there was improvement in gross motor function
and quality of life after SDR at 6 months and if that was maintained or
improved at 12 and 24 monthes.

« 137 children’s outcomes were reviewed.

* In June 2018 SDR became routinely available on the NHS for children
like those in that were included in the study criteria.
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Why undergo SDR and intensive rehab?

NHS England has found consistent evidence of:
— Improvement in patient outcomes from pre-SDR at 2 years post surgery:
« Reduction in spasticity
* Improved movement
* Improved gait
* Improved quality of life including reduced pain for children and their
carers.
* Procedure was safe.
 Anecdotal evidence of:

— Improved speech, arm function, bladder/bowel control, vision, cognitive
improvements, better concentration, calmer, body positivity.

« Confinued requirement for orthotics!
« Change in walking aid used for GMFCS lll. Not typical to change GMFCS level.
«  Goals will vary for each child and will be discussed during the assessment process:

— Broadly split between improving walking (GMFCS Il and lll) and for improved
comfort/care (GMFCS IV and V).
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What is SDR?

. neurosurgery where some of the sensory nerves that contribute to spasticity in the
egs are cu o’ry’rhe poin?where they en’rey’rﬂe \s/pincm cord. DY pOSTCITy |

« Not the nerves that allow m?vemen’r — motor nerves, it is the feedback nerves;
sensory nerves which are cuft.

« SDR was first performed in the early 1900’s and the technique has been refined
over time.

« The procedure is performed under a general anaesthetic and takes around 4
hours. A skin incision is made on the lower back.

« The bumps you can feel down your back are bones called lamina.

« During an SDR one of the lamina bones is removed at L1/2; the top of the lumbar
region of the spine.

« The surgeon can gain access to the end of the spinal cord and cut open the sack
around the cord.

« Here the nerve roots are separated into individual rootlets and tested electrically
(EMG) to see if they are motor or sensory nerves.

« The EMG responses from the leg muscles identifies the rootlets that cause spasticity.
A proportion of the abnormal rootlets are selectively cut. The normal and least
affected rootlets and those to the bladder and bowel are left intact.

+ At the end of the procedure the sac is closed again and the skin is closed with
absorbable stitches.

« Hospital stay for 1 week plus 2 weeks intensive rehab staying in a local hotel.
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Physiotherapy
* Proven that SDR plus intensive rehab for 2 years results in
improvement.

« The study was for 2 years but rehab is for life. Transition over time from
a specific exercise program to sports and activifies.

« Significant undertaking for families, won't suit all children.

NHS England funding includes money for community physiotherapy.
« Unfortunately this cannot be used for private therapy.

GMFCS level Il: Hospital discharge to 4 months post op 2X per week
4-6 months post op 1x every two weeks
6-12 months 1x every 3 /4 weeks
12-24 months monthly

GMFCS level lll: Hospital discharge to 4 months post op 3X per week
4-6 months post op 1x every week
6-12 months 1 x every two weeks

12-24 months 1 x every 2-4 weeks
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NHS England funding criteria for SDR

« Diagnosis of Cerebral Palsy

« GMFCS levels Il and Il

« Aged3-9

« Spasticity mainly in the legs affecting function and mobility and no
dystonia.

« The MRI brain scan shows typical cerebral palsy changes; white-
matter damage of prematurity or periventricular leucomalacia (PVL)
and no damage to basal ganglia or cerebellum the key areas of the
brain controlling posture and coordination i.e. no dystonia/ataxia.

* No evidence of genetic or neurological progressive illness

«  Mild to moderate leg weakness with ability to maintain antigravity
postures

« No significant scoliosis or hip dislocation (Reimer's index should be
<40%)
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How can my child access SDR?

Six centres in England presently offer SDR via a single-level
approach:

«  Bristol Royal Hospital for Children

« Alder Hey Children's NHS Foundation Trust
« Great Ormond Street Hospital for Children
« The Portland - private

« Leeds General Infirmary

«  Nottingham University Hospital

How do | choose where 1o go for an assessment?¢

« Convenience of location to your home for inpatient stay and to
attend for follow ups.

« Experience of team.
«  What feels right for your family.
« Requirement for Orthopaedic surgery.
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Patient pathway

Referral

Full initial assessment
- B

Multi Disciplinary Team discussion

Pre-operative assessment

Admission for surgery and inpatient rehab
S ————————

Oupatient rehab

Discharge to community team

Follow up

]
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For more information on SDR including links to all
the references in this presentation go to

www.carolinehardakerkidsphysio.co.uk
Facebook private group: SDR UK




