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ABC of Spinal Cord Injury
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PHYSIOTHERAPY

Assisted coughing-Careful coordination and explanation between patient and therapist
is vital ifthese techniques are to be successful.
(1) The therapist's hands are placed just below the ribs and as the patient coughs the
therapist pushes upwards and inwards, taking care not to press down on to the
abdomen, thus producing an effective cough. (2) Help can also be given by the therapist
ifthe forearm is placed under the lower ribs, pushing upwards and forwards as the
patient coughs. (3) A heavily built patient or one with excessive pulmonary secretions
will be more effectively treated by two people, one on either side ofthe patient and each
having one arm below the ribs and the other on the upper chest wall.

Patient with complete paraplegia below T5 pulling chest expander. Bilateral arm
strengthening exercises must be done in supine position to maintain vertebral
alignment.

Physiotherapy for the patient with an injured spinal
cord should start as soon as possible after injury. At
this early stage care ofthe chest and ofthe paralysed
limbs is ofprime importance. Chest complications
may occur as a result ofthe accident-for example,
from inhalation ofwater in diving-from local
complications such as fractured ribs, and because of
the level ofthe lesion. The possibility ofpreexisting
lung disease may also have to be considered.

A patient with a lesion above the T10 segmental
level cannot cough effectively because his
abdominal and intercostal muscles may be paralysed
and the physiotherapist has to supplement the
abdominal muscles to produce an assisted and
effective cough.

All patients are given prophylactic chest
treatment, which includes deep breathing,
percussion, and coughing, assisted ifnecessary.
Particular and frequent care must be given to the
tetraplegic patient, whose level ofinjury may rise
after 24 to 48 hours to further compromise
respiration.

All paralysed joints are passively moved daily to
maintain a full range ofmovement, but the joints are
vulnerable because ofabsent sensation, so great care
must be taken to prevent overstretching ofsoft
tissues; otherwise this may lead to fibrosis of joint
capsules with resulting fixed deformity.

Strengthening ofnon-paralysed muscle groups
is also encouraged provided the reduction and
stability ofthe vertebrae is maintained. Muscle
charting ofall recovering muscles is performed
regularly.

To maintain hip extension, as soon as the fracture
or dislocation allows, patients with thoracic and
lumbar lesions are placed prone, on pillows, for at
least two to three hours once a day, and passive hip
extension is peformed in the lateral position.

Passive movements to a patient's leg. Good support must be given to the paralysed
joints and a full range ofmovement achieved.
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Left: Patient correctly seated in wheelchair. He is sitting erect and well back in the
chair; footplates are level and adjusted to allow thighs to be fully supported on
wheelchair cushion and for weight to be evenly distributed. Heel loops prevent the feet
falling backwards off the footplates. Right: Patient seated incorrectly-"slumped" and
with poor trunk posture. Footplates are too high so there is excessive pressure on
sacrum-a potential pressure problem.

Patient with complete paraplegia below T12 transferring on to the bed.
Having first lifted his legs up on to the bed the patient then lifts himself
horizontally from chair to bed. Hand position is important to achieve a safe
lift, avoiding contact with wheel.

patient witn complete paraplegia below 1I transierrmg on to tne toilet.
Toilet seat must be well padded. Chair and legs must be carefully positioned to
ensure a safe lift. Patient has to lift and rotate in one movement, so balance
must be good and shoulder strength maximal.

An appropriate wheelchair is ordered while the
patient is confined to bed. The period ofbed rest is
ofgreat value in establishing rapport with the
patient. This could affect future progress as efficient
rehabilitation will not be achieved unless the patient
has complete confidence in his therapist.

Once the bony injury is stable the patient starts
sitting, preferably using a profiling bed, before
being mobilised into a wheelchair. This is a gradual
process, because ofthe possibility ofpostural
hypotension, which is most severe in patients with
high lesions and in the elderly.

Once the patient is in a wheelchair regular reliefof
pressure in the ischial and sacral regions is essential
as there will probably be no sensation in these areas.
The patient must be taught to lift himself, or to be
lifted, clear of the seat every 15 minutes, and this
must become a permanent habit. A paraplegic can
usually do this without help, lifting on the wheels or
arm rests ofthe chair. A tetraplegic needs to be lifted
in the early stages, though in time he may achieve
enough strength and balance to do this unaided.

Physical rehabilitation includes the following.
(1) Familiarity with the wheelchair and acquiring

basic wheelchair skills. The patient has to be taught
how to propel the chair, operate the brakes, remove
the footplates and armrests, and fold and transport
the chair. Basic skills include pushing on the flat,
turning the chair, and using it on a slope.

(2) Relearning balance. The length oftime this
takes will depend on the degree ofloss oftruncal
muscle power and proprioception.

(3) Strengthening non-paralysed muscles.

(4) The ability to transfer from wheelchair to
bed, toilet, bath, floor, easy chair, and car. Teaching
these skills is possible only after balance has been
relearnt and once there is sufficient strength in the
arms and shoulder girdle. The degree of
independence each patient achieves will depend on
several factors: the level ofthe lesion, the degree of
spasticity, body size and weight, age, mental
attitude, and the skill ofthe therapist. Patients who
cannot transfer themselves will require help, and
their helpers need to spend time with the patient,
therapists, and nurses learning the techniques for
relieving ischial and sacral pressure, for dressing,
for transferring, and for various wheelchair
manoeuvres.
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Patient going up and down kerb unaided. He must be able to ba
and travel forwards while maintaining this position and then ha
push chair up kerb and lower it down in controlled manner.

Patient being taken down a kerb. The helper tips the
chair back on to its rear wheels and lowers it down the
kerb, keeping the chair balanced throughout.

(5) Learning advanced wheelchair skills: (a)
backwheel balance; the chair is balanced by the
occupant on the large back wheels, which allows
easier manoeuvrability over rough ground and the

-_*_ ability to go up and down kerbs. (b) jumping the
chair sideways; this enables the patient to
manoeuvre in a limited space; (c) lifting the

.....E_ p wheelchair in and out of a car unaided.
(6) Regular standing, which helps to prevent

contractures, reduce spasticity, and minimise
osteoporosis. In patients subject to postural
hypotension the vertical position must be assumed
gradually and in those patients with limited or no
abdominal muscle power an abdominal binder may

lanceon the rear wheels be required in the early stages. The tilt table is used
ve enough strength to initially, patients progressing to an Oswestry

standing frame later.

A patient with a low thoracic or lumbar lesion may be suitable for gait
re-education using calipers and crutches, but the amount ofindependence
achieved will depend on the patient's age, height, weight, degree of
spasticity, and attitude. Orthotic aids to help the paraplegic to walk are
being evaluated at several centres, and with modern technology great
advances should be seen in the future. For the ambulant patient checks on
calipers are required, as these will need replacing at regular intervals.

Technology has already influenced wheelchair design, and the new
lightweight chairs have cambered wheels and the ability to adjust the seat
height and angle, and they are more aesthetically acceptable as well as
easing wheelchair life.

Sporting activities can be a valuable part ofrehabilitation as they
encourage balance, strength, and fitness plus a sense ofcamaraderie and
may well help patients reintegrate into society once they leave hospital.
Archery, darts, snooker, table tennis, fencing, swimming, wheelchair
basketball, and other athletic pursuits are all possible and are encouraged.

Left: Patient standing on tilt table. Straps support the patient's chest, lower trunk, and knees. The table is operated by the therapist, the fully upright position
being achieved gradually. Right: Oswestry standing frame enables a paraplegic to stand by providing support through suitably placed padded straps at toes and
heels, knees, and gluteal region. The use ofuprights and two further straps allow a tetraplegic to stand in the frame by supporting the trunk.
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Special problems

The incomplete lesion

Swivel walker leaves both arms free and allows the
child to travel over flat ground by rotating his
shoulders alternately.

Patients with incomplete lesions are a great challenge to the
physiotherapist as they present in a variety ofways, necessitating individual
and different approaches; for example, spasticity may be so severe that
despite adequate muscle power the use ofthe limbs is severely restricted.
The therapist also needs to understand the frustrations ofpatients with
incomplete lesions, who may remain functionally disabled despite having
very little neurological deficit-for example, a patient with a central cord
lesion may be able to walk but not be able to dress, feed, or protect himself
ifhe falls because ofweakness ofhis arms. Recovery may well continue over
months, ifnot years, so careful review and ultimate transfer to the
patient's district physiotherapy department may be necessary ifprogress is
to be maintained.

Children

Spinal cord injury in children is uncommon. The most important
principles in the physical rehabilitation of the growing child with a spinal
cord injury are the prevention ofdeformities, particularly scoliosis, and
encouragement ofnormal growth ofthe long bones. To achieve these aims
the child requires careful bracing and full length calipers to maintain an
upright posture for as much ofthe day as possible. The child should be
provided with two means ofwalking: (a) brace and calipers with crutches,
or a wheeled walking aid (rollator); and (b) a swivel walking aid.

Sitting should be actively discouraged to prevent vertebral deformity.
However, a wheelchair is provided to facilitate social activity both in and
out ofthe home, but its use is kept to a minimum. Return to normal
schooling is encouraged as soon as possible.

In the young child the arms are relatively short in relation to the trunk
and so he may not be able to achieve the ability to transfer himselfwhen first
admitted to hospital. Therefore when the child is older and his arms have
grown he will need to be readmitted to be taught how to transfer from the
wheelchair. Continued follow up is necessary throughout childhood,
adolescence, and early adult life to adjust the brace, calipers, and
wheelchair to ensure good posture and correct growth and prevent pressure
problems.

Gait expectations ofcomplete paraplegics
All patients should be totally independent with all transfers and chair manoeuvres both indoors and outdoors.

Gait-swing to with calipers and rollator
May use crutches if spasticity is controlled

T8-T1O Swing to and swing through gait with
full length calipers and crutches
Walking more likely to be an exercise rather
than fully functional

T1O-L2 Swing through and four point with
calipers and crutches
Requires wheelchair for part ofday-
walking could be fully functional

Below knee calipers with crutches or sticks
Wheelchair not required

May not require calipers
Wheelchair not required
May require sticks or other walking aid

Descriptions
Swing to gait is the easiest type ofgait to achieve but is slow and used only as an

exercise. The patient puts the crutches a short distance in front ofthe feet and
leans forward on to the crutches. He then pushes down with his shoulders,
which lifts both legs together. The feet must land behind the crutches. It is a
short, sharp lift. Prolonging the lift will make the feet go past the crutches and
the patient will lose balance and fall.

Swing through gait is for speed and is the most functional for walking outside.
However, it does expend a lot ofenergy. The patient places the crutches about
18 inches in front ofhis feet and leans forward on to the crutches; he then pushes
his shoulder down, which raises both feet offthe floor together. The lift must be
maintained so that the feet are placed the same distance in front ofthe crutches
as they started behind. As the feet touch the floor the patient must retract his
shoulders to extend his hips and hence remain balanced.
Fourpoint gait is the most difficult and requires excellent balance and strong

shoulders and trunk. It is the nearest equivalent to a normal gait, but is very
slow. The patient moves one crutch forward, transfers body weight on to the
adjacent leg, and then moves the opposite leg forward by using latissimus dorsi
to "hitch" the hip. The step must be short; iftoo large a step is taken the patient
will fall, as he cannot recover his balance.

All the above depend on age, stature, amount and control of spasticity, any pre existing medical condition and the individual's motivation.

Mrs Sally Biss, MCSP, SRP, is superintendent physiotherapist, Mr David Grundy, FRCS, consulant surgeon, and Mr John Russell, FRcs, director, Duke of
Cornwall Spinal Treatment Centre, Odstock Hospital, Salisbury.

Level ofinjury Gait used
T1-T8

L2-L4

L4
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