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SPINAL INJURY

WHAT
HAPPENS?

When the bony structure and/or
ligaments are damaged, but the
spinal cord is fine
SPINAL CORD INJURY
When the spinal cord is injured,
disrupting the flow of messages
between the brain and the rest of
the body from where the injury
occurred

THE SPINE
The spine is the bony structure that
provides stability to the back and protects
the spinal cord
Flexible column comprised of 33 vertebrae

SPINAL CORD
Tube of nerve cells and nerve fibers that extend from
the brain to the lower back (sheaf of nerves into
coccyx)
Functions to relay messages from the brain to the
body and body to the brain (movement & sensation)

COMPLETE INJURY - no transmission of massages past the area of
injury
INCOMPLETE INJURY - some messages are transmitted beyond

area of injury

LEVEL OF INJURY DETERMINES
FUNCTION
DIVISIONS OF THE SPINAL SEGMENTS
SEGMENTAL SPINAL CORD LEVEL & FUNTCION

C1 - C6

Neck flexors

C1 - T1

Neck extensors

C3, C4, C5

Diaphragm (mainly C4)

C1
C2
C3
C4
C5
C6
C7
T1

C5, C6

Shoulder movement: raise arm (deltoid), flex elbow
(biceps), C6 ext. rotates (supinates) arm

T2

C6, C7

Extends elbow and wrist (triceps and wrist extensors),
pronates wrist

T4

C7, T1

T5

Flexes wrist

T6

T1 - T6

Intercostal and trunk above the waist

T8

T7 - L1

Abdominal muscles

L1, L2, L3, L4 Thigh Flexion

T3

T7

THORACIC

T9
T10
T11
T12

L2, L3, L4

Thigh adduction

L1

L4, L5, S1

Thigh adduction, dorsifelxion of foot (tib anterior), extension
of toes
Extension of leg at the hip (glut max), plantar Flexion of foot,
flexion of toes

L2

L5, S1, S2

CERVICAL

L3
L4
L5

LUMBAR

TYPES OF INCOMPLETE
INJURY
ANTERIOR CORD SYNDROME

CENTRAL CORD SYNDROME

Injury to the front of the spinal
cord, damages the motor and
sensory pathways in the spinal
cord. You may retain some
sensation, but struggle with
movement.

Injury to the center of the spinal
cord, and damages to nerves
that carry signals from the brain
to the spinal cord. Loss of fine
motor skills, paralysis of the
arms, and partial impairment usually less pronounced - in the
legs are common.

BROWN-SEQUARD
SYNDROME
Damage to one side of the
spinal cord, so injury may be
more pronounced on one side
of the body (e.g., movement
may be impossible on the right
side, but may be fully retained
on left).

TYPES OF COMPLETE INJURY
Complete and permanent loss of ability to send sensory or motor nerve impulses below the level of injury.
Completeness of injuries not fully known for many weeks post injury once the swelling of the cord has
reduced.

PARAPLEGIA
Complete/permanent loss of
ability for sensory and
movement impulses controlled
by nerves leaving the spinal
column at T1 or below.
Depending on level of injury,
legs, bowel, bladder, and sexual
function may be affected.

TETRAPLEGIA
Complete/permanent loss of
ability for sensory and
movement impulses controlled
by nerves leaving spinal
column from C1-8.
Depending on level of injury,
arms, legs, breathing, coughing,
and ability to swallow may be
affected.

COMMON COMPLICATIONS WITH SCI
URINARY TRACT INFECTION
Occurs if individual has voiding dysfunction. Caused by catheterization, delayed use
of toileting, or incomplete emptying of urine from the bladder

SKIN BREAKDOWN

"Pressure sores" due to excessive pressure over bony areas causing skin breakdown &
wounds. Prevention requires use of pressure-relieving surfaces and
frequent repositioning

HETEROTROPIC OSSIFICATION
Body creates bone outside of normal skeleton, usually at large joints causing fusion
of joints in certain positions. Takes 12-18 months to mature once process starts.
Prevented through ROM to joints.

COMMON COMPLICATIONS WITH SCI
SPASTICITY

When nerves below injury are disconnected and cause exaggerated movement.
Occurs when muscles are stretched/bothered below injury.
Prevention occurs through daily ROM and avoiding bladder infections, skin breakdown, or
injuries.
Can be good as warning mechanism of injury
usually only treated when interferes with sleep or limits functional capacity

DEEP VEIN THROMBOSIS
Clots forming in lower legs or thighs due to sludging of blood in vessels. If a clot dislodges, can
travel through vascular system into lungs (potentially fatal)
Prevention occurs with use of compression stockings and use of subcutaneous medications to
thin blood

ORTHOSTATIC HYPOTENSION

Inability of circulatory system to adapt to moving into upright position causing drop
in BP.
Prevention occurs with ROM, reclining wheelchairs, and sitting up in bed when
awake

COMMON COMPLICATIONS WITH SCI
UNREGULATED TEMPERATURE CONTROL
Body temperature has an increased tendency to fluctuate according to the temp of the
environment.
The higher the injury level the more likely the ANS has altered function in regulating temp
control.

PAIN
Many different types (muscle tension, visceral, neuropathic, psychogenic, and central)
Neurogenic, typically most suffered type of pain post injury.
Damage to spine and soft tissue surrounding spine can cause aching at level of injury.
Sharp pain or "electric shock"

AUTONOMIC DYSREFLEXIA
Condition that can occur in any patient
who has a SCI at/or above the T6 level
Causes BP to rise to potentially dangerous
levels

Caused by STIMULATION
Full bladder
Bladder infection
Constipation
Pain

Pressure sores
Tight clothing
Medical tests/procedures

SYMPTOMS
Pounding headache
Spots in front of eyes
Blurred vision
Feeling anxious

Diaphoretic above level of injury
Red flush (face)
Goose bumps
Nasal Stiffness

AUTONOMIC DYSREFLEXIA
TREATMENT
Immediately check for what is causing the problem and
remove the stimulus - notify medical team.

PREVENTION
1. Regular bladder emptying at routine times (keeping
an indwelling catheter in a patient is NOT the answer)
2. Ensure regular bowel routine is maintained with
medications and digital stimulation/disimpaction
3. Good pressure relief (air mattress, no wrinkles under
skin, regular movement/turning)
4. Loose clothing, regulate temperature regularly
5. Monitor cuts, scrapes, and ingrown toenails carefully
6. Ensure good pain control

SWALLOWING
POST CERVICAL
SPINE INJURY

Many patients with SCI have difficulties
with swallowing and may be at risk of
aspiration
HIGHER CERVICAL INJURY = HIGHER THE RISK

SWALLOWING POST CERVICAL SPINE INJURY
Causes of Risk:
Surgical management of SCI through anterior-lateral approach
to access c-spine
Mechanical ventilation causing patient to be NPO for a
prolonged period of time weakening the muscles.
Prolonged ventilation also increases the risk of silent aspiration
High SCI

INCREASED RISK OF PNEUMONIA
Patients with high SCI may also have a weak cough reflex. This combined
with the fact that they are unable to walk around to clear their lungs
makes them at a higher risk of developing aspiration pneumonia
Proper positioning for eating and drinking to help reduce aspiration risk is
essential. Ensure your patient is sitting upright when they are eating or
drinking. No laying down to eat or drink

KEY NURSING ACTIVITIES
Regular voiding habits (in/out, foley catheter)
Daily bowel movements
Regular turning to prevent bed sores
Reposition frequently when up in chair
Watch for foot drop / realign foot in proper sitting position
Watch for redness/developing sores on body
Monitor temperature
Encourage independence

It is important you ensure patient knows all activities are
occurring as they may not be aware any of this is necessary. The
patient will not know all the subtle signs of their "new" body.
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