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CHAPTER THREE

How SCI Affects the Urinary System

Infroduction

SCI can affect the bladder and sphincter in a number of ways, de-
pending on where the spinal cord injury occurs.

The spinal cord has four areas. Going from top to bottom, the first and high-
est part of the spinal cord is known as the cervical spinal cord. The cervical
region controls hand and arm sensation and function. Next is the thoracic
spinal cord. The thoracic spinal cord controls the sensation and function

of the muscles of the chest, back and abdomen. Next is the lumbar spinal
cord. The lumbar spinal cord controls sensation and function of the lower
back and the legs. The lowest part of the spinal cord is the sacral spinal
cord. The sacral spinal cord controls bladder function, bladder and bowel
external sphincters, sexual functions (including erections and ejaculation in
men and responsiveness in women), and some leg muscles.

A very important part of voiding involves the sacral spinal cord. There
is a part of the sacral spinal cord known as the sacral voiding, or
“micturition,” center. This center receives and sends signals directly
to and from the bladder.

When the bladder becomes filled with urine, it sends signals to the sacral

center that the bladder is full. The sacral center then sends signals back to
the bladder, which make the bladder contract.



Continence Care for People Living With Spinal Cord Injury

In addition to the spinal cord, the brain plays an important role in con-
trolling voiding. Signals from the bladder that go to the sacral center also
travel up the spinal cord to the brain. If it is not an appropriate time to void,
the brain sends signals back down the spinal cord, telling the sacral center
not to send a signal to the bladder to contract.

For purposes of discussing how voiding is affected after spinal cord injury,
this booklet will consider the position of spinal cord injuries; above the
sacral spinal cord (supra — sacral spinal cord injury) or at or below the
sacral spinal cord. One word of caution is that there are exceptions,
as the bladder or sphincter may not behave in the way it is going to
be described. It is also not possible to know how forcefully the bladder
and sphincter contract based on a person’s level of injuries or symptoms.
Therefore, it is important to have bladder tests called “urodynamics”
to determine bladder and sphincter function. This test and other tests
will be described in Chapter Four.

Urodynamics measure the pressure and function of the

bladder and sphincter using several diagnostic tests.

Supra - Sacral Spinal Cord Injuries

Immediately after SCI, the bladder usually undergoes “spinal shock.”
During spinal shock, the bladder does not contract. Spinal shock frequently
lasts at least two to three months. However, it may last six months, and
there are a few cases of it lasting up to two years. What happens after spi-
nal shock depends in large part on the level and completeness of the spinal
cord injury.

A spinal cord injury above the sacral center may prevent signals from
going from the sacral voiding center up to the brain. The spinal cord
injury may also block signals going from the brain back down the cord to
the sacral voiding center. Since the brain is unable to have any control of
the sacral center, the sacral center works on its own. In this situation, the
bladder fills up on its own. As it is filling, it sends signals to the spinal
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cord that it is filling. At a certain point of filling, which is different for ev-
ery person, the sacral center sends signals back to the bladder which
causes the bladder to contract. These bladder contractions are known

as uninhibited or involuntary bladder contractions. A bladder that has
involuntary or uninhibited contractions is known as an overactive bladder,
or overactive detrusor (the bladder is also known as the detrusor). Since
voiding occurs as a reflex, with signals coming in and out of the sacral void-
ing center, this is type of voiding is known as reflex voiding.

Between the brain and spinal cord is an area called the brainstem. Within
the brainstem is the brain micturition, or “voiding”, center. This center is
responsible for sending signals down the spinal cord to the sphincter to

tell it to relax when a person’s bladder contracts. The spinal cord injury
blocks signals from the brain micturition center to the sphincters. When the
bladder, or detrusor, has an uninhibited (involuntary) contraction, the
sphincters may not relax. This is known as detrusor sphincter dyssyn-
ergia (DSD).

DSD can cause high pressures to develop in the bladder. High bladder
pressure over time can cause kidney damage (See complications Chapter 8
Hydronephrosis).

Another problem that that can occur in those with spinal cord injury
at or above Thoracic level 6 (T-6) is autonomic dysreflexia. The most
dramatic effect is a sudden severe rise in blood pressure. One or more com-
mon symptoms that often occur with the high blood pressure are a severe
headache, sweating, flushing, goose bumps, chills, a feeling of anxiety, and
a slower pulse rate. However, about 30 to 40 percent of people have
elevated blood pressures with few if any other symptoms (silent dys-
reflexia). Therefore, it is important to check your blood pressure when you
have a full bladder or are voiding.

Autonomic dysreflexia is discussed in more detail in Chapter 8 “Bladder
Complications”.
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Sacral Spinal Cord Injuries

If the spinal cord injury involves the lower part of the spinal cord,

it frequently damages the sacral voiding center. Just like those with
supra sacral injuries, signals from the brain may be blocked because of the
injured sacral cord. The brain may be unable to help regulate the bladder or
sphincters.

Unlike supra sacral SCI, if the sacral center is injured, it cannot send
signals to the bladder, so the bladder usually does not contract.

Fortunately, the sphincter mechanism usually has enough tone that it will
prevent urine from leaking out continuously. However, if the bladder is very
full or a person is pushing or straining (such as transferring in and out of a
wheelchair), leakage may occur. Since the bladder may not contract in in-
dividuals with a sacral SCI, they do not have DSD. They also do not develop
autonomic dysreflexia since their injury is at the sacral spinal cord, not at
or above the T-6 thoracic area. Bladder or kidney problems may occur if a
person frequently lets his or her bladder become over-distended, or too full.
It is still possible to have a high-pressure bladder with this type of bladder.

Summary

In summary, if the spinal cord injury is above the sacral voiding center,
the bladder will probably be overactive and have uninhibited (involun-
tary) bladder contractions with detrusor sphincter dyssynergia (DSD).
If the injury is at or below the sacral spinal cord, there will be few if
any bladder contractions.






