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Highest levels of paralysis for paraplegia and tetraplegia.
Damage to the spinal cord results in paralysis from the
level of injury downwards.
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Patient Journey

Admission to A&E

Diagnostic investigations i.e. CT/MRI/ASIA

Referral to neurosurgical team/orthopaedic spinal team Commence SCI pathway and referral to SCIC
+/- ICU team

Management plan for respiratory function and other
injuries

Management plan for spine — conservative vs surgical

SCIC outreach Therapy management: MDT approach & SCIC advice




Neuropathology of SCI

Primary
(immediate) oy

minutes — weeks
( ) Chronic (upto 12
Cascade of months)

systemic and
cellular events

Concussion,

contusion,
laceration,
transection

12 Weeks after SCI

%’ Activated Astrocytes

Primary Injury Secondary Injury ! %
1- Loss of Neurons/Axons 1 - Loss of Neurons/Axons @ Infiltrating Lymphocytes Mature cystic cavity
2 - Demyelination 2 - Demyelination .

3 IFflarmimation J‘&C Activated Monocytes
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5 - Cyst Formation

Neurons

Somers, 2010; Lindsay and Bone, 2010; James et al, 2011



ASIA assessment
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Spinal Shock

Present in 50% of SCI patients
Transient phenomenon
Loss of all sensorimotor function below level of injury

Flaccid paralysis including bladder and bowel

dsay and Bone, 2010.



Physiological Conseguences
of SCI

® |[mpairment of:
® Autonomic nervous system

® Cardiovascular
® Respiratory

® Neuromuscular

ey, 2008;Somers, 2010; Field-Fote, 2009




Autonomic Nervous
System

PARASYMPATHETIC NERVES SYMPATHETIC NERVES
“Rest and digest” “Fight or flight”
Constrict pupils = =8 Dilate pupils

Inhibit salivation

Stimulate saliva

Slow heartbeat Increase heartbeat
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of stomach Thoracic | of stomach
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Figure 45-20 Biological Science, 2/e
© 2005 Pearson Prentice Hall, Inc.




Autonomic Dysfunction
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Harvey, 2008: Somers, 2010; Field-Fote, 2009



Cardiovascular

® Unopposed parasympathetic activity

Bradycardia
Peripheral vasodilation
Hypotension
Reduced venous return



Autonomic Dysreflexia

* Acute and life-threatening ; (gg 6. Baroreceptors in
Ta, Slowe *  blood vessels detect
b L\ heartrate ST/ hypersensitive crisis -
* T6 and above ' *F R signal brain {
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: ; Figure I: Disruption of autonomic reflexes following spinal injury
Harvey, 2008;Somers, 201 O; Field-Fote, 2009



Autonomic Dysreflexia
Management

® Sit up, avoid lying down

® Locate stimuli and rectify (e.g. catheter, bowels,
pressure)

® |f symptoms persist medical management = nifedipine
or GTN

® Liaise with SCIC if required

Harvey, 2008; Somer, 2010;



Respiratory Impairment
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Respiratory Complications

® “Respiratory complications continue to be one of the
leading causes of morbidity and mortality in people with
spinal cord injury, especially among cervical and high
thoracic injuries” (Mullen, et al, 2015).

® High risk during the first few weeks

® Common respiratory complications include:
® Hypoventilation
® Atelectasis
® Secretion retention
~® Pneumonia
» Resulting in hypoxaemia and respira

Harvey, 2008



Respiratory Impairment

muscles C2-7
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Figure 16.1 Spinal inncrvation of the respiratory muscles.
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! forced expiration

Pryor and Prasad, 2008



Effects of Respiratory Muscle
Weakness

r—- Respiratory muscie weakness
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Other Respiratory
Considerations

Autonomic involvement
Paralytic ileus

Pre-existing co-morbidities

Associated chest wall/lung injury




Importance of Supine

® In erect postures, abdominal contents fall unopposed
and diaphragm flattens.

® |n supine, reduced residual volume results in elevation
of diaphragm and more efficient use.

Supine 3.32 3.17

Sitting in 2.15 2.11

- Berly & Shem, 2007; Nawarski, 2014



Long Term Physiological
Changes

® Pulmonary function will improve over time

® Due to:

Functional descent of the neurologic injury level as
Inflammation resolves

Enhanced recruitment of accessory respiratory muscles
Retraining of deconditioned muscles
Evolution from flaccid to spastic paralysis

Winkler, 2016




Neuromusculoskeletal
Impairment




Classification of Impairment

® Diagnostic investigations
® Neuro assessment including ASIA (see appendix a)
® Classification (complete/incomplete)

® |[ncomplete syndromes:
® Brown-Sequard
® Central cord
® Anterior cord
® Posterior cord
® Cauda Equina
us Medullaris

—




Neuromusculoskeletal
Complications

® Flaccidity

® Spasticity

® Loss of joint range

® Loss of muscle length

® Pain

® Skin integrity




Phases of Spinal
Rehabilitation

® Phase One: Acute
® Phase Two: Mobilisation
® Phase Three: Rehabilitation

- ® Phase Four: Two weeks prior to discharge




Therapy Involvement in the
Acute Phase

Physiotherapy

Occupational

Psychology Therapy

Speech and
Language

Dietetics



Early Rehabillitation

® Aims of therapy:
® Early referrals, education and managing expectations
Maintain lung function
Maintain joint range & soft tissue length
Prevent oedema
Maintain/improve muscle strength
Manage spasticity
Upper limb/hand assessment
Address sensory deprivation WWM
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Early Rehabilitation

® Commence mobilisation

® Aims of therapy:

® Co-ordinated MDT approach
Establish neurological function (i.e. ASIA)
Prepare for getting up

Establish seating regime

Improve muscle strength

Progress sitting balance

Progress transfers

Progress to standing as appropriate




Ongoing Rehabillitation

® Carried out at SCIC

® Aims of therapy:
® Promote independence and return to community environment

® Therapy may include:

® Pressure care
Postural management
Exercise programme (maintenance/strengthening)
Functional upper limb (e.g. trick movements/tenodesis grip)
Wheelchair skills
Assistive technology
Driving
Housing




Later Stages

® Community based

® Aims & ongoing needs:
® Discharge planning
Community follow-up
Self management
Completion of longer term goals
Link into other services
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Functional Expectations

Level of Injury

C3 and above Totally dependent. Needs ventilation.
Head, chin or suck and puff control wheelchair.

C4 Totally dependent. Has diaphragm to breathe. Shrug shoulders.
Chin control powered wheelchair.

C5 Moves shoulders, flex elbows, no wrist control.
Propel manual wheelchair short distances on level.
Hand control powered wheelchair.
Transfer with assistance.

C6 Wrist extension. Tenodesis grip.
Propel wheelchair up gentle slopes.
Independent transfers. Drive car with hand controls.

C7 Elbow extension. Possible to be totally independent. Reduced
hand function.
Transfers. Manual wheelchair.

C8 All hand muscles except intrinsics.
Wheelchair independent.
Kerbs difficult.



Transfers for Patients with
Tetraplegia




Functional Expectations

Level of Injury

T1 Arms intact. Totally wheelchair independent.
Kerbs. Back wheel balance.

Mid para (e.g. T6) Unassisted ventilation. Full UL function. Rolling. Lie-sit.
Fully independent with all transfers. Advanced wheelchair
skills. Limited ability to walk with orthoses/aid. Driving.

Low para (e.g. L2) May walk with orthoses and aids.



Conclusion

SCI can have significant physiological consequences.

Early management is aimed at rehabilitation and
prevention of secondary injury and complications.

SCI patients have complex needs and therapies play a
significant role in the holistic management of this
patient group.

Emphasis on:

® Early MDT involvement

® Early referrals and ongoing communication with SCIC
® Early rehabilitation when appropriate




A Patient’s Perspective

I -



Any Questions?




Resources

American Spinal Injuries Association http://www.asia-spinalinjury.org/

Aspire http://www.aspire.org.uk/

Multidisciplinary Association of Spinal Cord Injury Professionals
http://www.mascip.co.uk/

Respiratory Information for Spinal Cord Injury http://risci.org.uk/

RFU Injured Players Foundation http://www.rfuipf.org.uk/

Spinal Injuries Association https://www.spinal.co.uk/

Elearn SCI http://www.elearnsci.org/
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Appendix C

Salisbury INHS |

NHS Foundation Trust

The Initial mobilising of a SCI
patient from the acute Stage

Due to signficant wesght loss and muscle wastage, the sion around
your seating area needs 1o build up a tolerance 10 pressure on the
boney parts. Therefore to prevent skin tissue damage or pressure ulcer
developr we d that you gradually increase the time spent
n your wheelchasr,

Wer ded that all previ zhin damage haz completely
faded before starting to mobilize.

The following table is offered as a guide. We recommend that these

stages are followed in order. Do not skup a stage to ncrease mobslsing
times ~ you are at nsk of repeated skin damage if you do not stick to this

10N

nformat

gude.
In some drvidual regmes may be needed.
Pressure Clinic Protocol
Day1 = 15 minutes maxamum
Day2 = 30 mnutes maxamum
Day3 = 45 mnutes maamum
Day4 = 1how
Day5S = 1 hour 30 minutes
Day6 = 2hours
Day7 = 3hous
Day8 = 4hours
Day9® = Shours
Day 10 = 6 hours
Day 11 = 7 hours
Day 12 = 8 hours
And so on.

Please note: the hours that you are up n one day must not be spit nto

separate tmes. For example, Day 10 must be 6 hours up in one go, not
split into getting up for 2 hours three times.

Between day 4 and day 7 ¢ may be possible, after discussion with and

the agreement of ward staff, 10 get up twice a day (e.g. day 6 = 2 hours

twice a day). There must be a mimimum of 2 hours spent in bed lying on
your side between the times of getting up.
Your sion must be checked for any sign of pressure marks before getting
nto your wheeichasr and when you retum to bed.

¥ a pressure mark caused by the cushion takes longer than 30 minutes

to fade completely, please inform the Pressure Clinsc immedhately.

The Pressure Clinic
Tel: 01722 429291



