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The goal of rehabilitation is to maximize the patient's level of functional 
independence. Maximum potential achievement levels are based on the level 
and extent of cord damage. 
 
The goal of the health-related professionals working with the spinal cord-injured 
patient is to achieve maximum levels of function in the musculature unaffected by 
the cord lesion while training the individual to reorient approaches to activities of 
daily living, avocational pursuits, and vocational tasks. The Handbook of Severe 
Disability, published by the United States Department of Education, 
Rehabilitation Services Administration, is an excellent general reference 
regarding attainable functional goals by level of lesion. In that work William H. 
Donovan, M.D., provides insight into some basic general guidelines applicable to 
each lesion level. 
 
The attainable goals listed in this section assume a complete lesion at each level 
to which reference is made. If the individual has an incomplete lesion, levels of 
functioning and attainable goals may be considerably greater. 
 
The goal of rehabilitation is to maximize the patient's level of functional 
independence and to maintain the highest level possible over a lifetime. The 
maximum level of function is achieved through rehabilitation and then maintained 
by avocational pursuits as well as an ongoing maintenance rehabilitation 
program as indicated by the patient's level of lesion. It should be realized that the 
conventional thickening of "use it or lose it" only applies to a certain extent. A 
more applicable philosophy in many instances would be "conserve it and 
preserve it." For example, having a SCI person stress his upper extremity 
muscles to the maximum of their potential function on a daily basis over an 
extended period of time will result in rapid deterioration of the shoulders and the 
hands, ultimately leading to a decrease in functional status. 
 
Insight into some basic general guidelines applicable to each lesion level can be 
drawn from several resources. It should be realized that the functional levels of 
achievement that are discussed are the average or ideal outcome. There will be 
individuals who are able to function at a higher given the same level of lesion, 
and individuals whose functional status will be much lower given the same level 
of lesion. Individuals who are not able to achieve the level of independence that 
is reflected in such tables should not be viewed as unmotivated or malingering. It 
should be realized that there is a continuum of achievement that is possible and 
a great deal of variability in individual outcomes. 
 
Cord Lesions at S2, S1, L5 
 
Residual function in the patient with a cord lesion at the S-2, S-1, or L-5 level can 
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sometimes be quite good in relation to higher lumbar lesions. Bladder 
management programs usually obtain excellent results and in some instances 
catheters are not required. Bearing down with abdominal pressure may result in 
sufficient voiding of the bladder. However, extreme Valsalve maneuvers have, in 
other patients, been documented to cause deterioration of the upper urinary 
tracts. In some instances, surgical implants for artificial sphincters may be 
considered. Bowel management results are typically good. 
 
Male patients will typically benefit from surgical implants to aid in obtaining and 
maintaining erections. However, caution must be utilized in recommending penile 
implants. They can lead to increased rates of complications and skin breakdowns 
and must be carefully evaluated prior to recommendation. Sexual counseling can 
be of benefit to both male and female patients. 
 
The patients generally have little difficulty developing full independence in 
activities of daily living. Mobility is typically good with use of a wheelchair, and 
some patients may be able to ambulate with short-leg braces and canes or 
crutches. Wheelchair-accessible vans are typically not necessary with most 
patients being able to handle an automobile with hand controls. Full-time 
attendant care is not required. However, as the individual ages and develops the 
weakness that naturally sets in. Decreased balance, and increasing body weight, 
long distance mobility, or mobility over unlevel surfaces can be greatly enhanced 
with a power wheelchair which would require the use of a wheelchair accessible 
van.  
 
Cord Lesions at L-1 through L-4 
 
Cord lesions at the L-1, L-2, L-3 and L-4 levels cause spastic urethral and anal 
sphincters. Voiding may be accomplished by abdominal pressure along with 
digital stimulation of the anal sphincter to help relax the urethral sphincter. 
Dribbling is typically less of a problem so patients with lesions at these levels do 
not need external collecting systems or absorbent pads as frequently as those 
with lower level lesions. Although the patient will require a wheelchair, as well as 
other equipment and aids for independent function, full independence in activities 
of daily living is anticipated. The patient may be able to stand upright and even 
ambulate with a bilateral above-knee orthosis and crutches or a walker. 
However, ambulation is typically for exercise periods and is not functional in 
terms of mobility. The patient can usually operate an automobile with hand 
controls and full-time attendant care is unnecessary, except in those patients 
whose age, along with disability, may preclude independence. The rehabilitation 
phase alone at this level often requires three to four months of hospitalization. 
 
Note: When discussing bowel and bladder function in a spinal cord injured 
patient, a variety of conditions can exist depending on the level of the spinal cord 
injury and/or the completeness or incompleteness of the spinal cord injury. While 
these comments may serve as rough guides in general, they do not hold true in 
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all situations and every person with a spinal cord injury must be evaluated to 
determine their unique situation given the spinal cord injury and 
recommendations in the life care plan then made based on that. It also should be 
recognized that the spinal cord injured person experiences changes in bowel and 
bladder function as they age and what is currently working for the individual may 
require a great deal of modification as they age. 
 
Cord Lesions at T-7 through T-12 
 
Spinal cord lesions at the T -7 through T -12 levels typically result in functional 
outcomes similar to those described for the L-1 through L-4 level. Patients with T 
-7 through T -12 lesions may require more frequent use of external collection 
systems or pads; in some cases it is necessary to weaken the sphincter 
surgically because of the severity of spasticity. As the lesion moves higher from 
T-7 through T-12, the patient begins to lose abdominal and back muscle function, 
which can affect posture and cough reflex. These patients tend to be at greater 
risk of respiratory infection than patients with lower level lesions. 
 
Patients with a cord lesion at these levels can be expected to do well in activities 
of daily living and should remain relatively independent. However, ambulation is 
unlikely, even with assistance from long-leg braces and crutches. Standing tables 
or tilt-boards may be required for the patient to be regularly placed in an upright 
position. The patient is dependent on the wheelchair for full mobility. Such 
individuals should be able to operate an automobile equipped with hand controls 
but may find a van made accessible to a wheelchair more functional. Three to 
four months in the rehabilitation phase of initial hospitalization are necessary to 
master full activities of daily living and achieve mobility. 
 
It is not anticipated that attending care will be required unless secondary 
disabilities or problems exist. He or she may require some assistance in 
homemaking chores and will require attendant care assistance if they develop 
complications such as acute medical illnesses, decubitus ulcers fractures, 
shoulder injuries, carpal tunnel symptoms, or difficulty in controlling the bowel or 
bladder incontinence. In addition, after any acute hospitalization and illness, the 
individual is likely to require at least some period of assistance. 
 
 
Cord Lesions at T -2 through T-6  
 
The patient with a T-2 through T-6 spinal cord lesion can anticipate fewer 
functional achievements than possible with a lower level injury. Voiding requires 
either catheterization or direct triggering of bladder reflexes through digital 
stimulation of the anal sphincter. Many of the patients in this category wear 
external collecting systems. For those who cannot control leakage in this fashion, 
it is necessary to use a continuous indwelling catheter attached to a leg bag or 
an intermittent catheter control program. A routine bowel management program 
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entails digital stimulation, laxatives, and control of diet and fluid intake. 
 
Patients with this level of injury should have no difficulty achieving relative 
independence in most activities of daily living including eating, dressing, and 
maintenance of personal hygiene. More training time is typically required for 
these individuals than for patients with lower levels of lesion. Attendant care is 
typically not necessary, although such patients usually are better off if a 
roommate or spouse is available. However, the same considerations should be 
provided here as mentioned in SCI levels at T-7 through T-12. 
 
Mobility is dependent solely on the use of a wheelchair and due to decreased 
upper trunk strength and balance is greatly enhanced by a power chair. An 
automobile can be operated with band controls but a van is typically more 
convenient and  accessible. Patients in this category with higher level of lesions 
may require trunk or torso support to be able to drive an automobile. Again, vans 
may be more practical in light of the support already provided by the wheelchair. 
 
Cord Lesions at C-7, C-8, T-1 
 
At the C-7, C-8 and T-1 level of cord lesion the patient begins to develop upper 
extremity impairment, usually involving the hands and wrist. The training time 
during the initial rehabilitation phase is usually extended because of the 
additional practice and training required to achieve proficiency in basic activities 
of daily living. Special adaptive equipment, including orthosis and splinting, may 
be required to help the individual become more independent. It is often 
necessary to purchase a quad chair (a wheelchair outfitted with projections on 
the wheel rims to aid in propulsion) for mobility. Wheelchair transfers are usually 
dependent on sliding boards and it is often necessary to purchase double-width 
electric beds and modifying clothing with soaps or Velcro tabs if the patient is to 
become more independent. Attendant care is often necessary in bathing, 
personal hygiene, and dressing. It is important that special adaptations of 
bathrooms be provided for accessibility. Driving can be accomplished in an 
automobile although a van is much more accessible. Hand controls and a special 
steering-wheel attachments are typically required. 
 
Voiding is usually accomplished by direct stimulation of the bladder reflex, 
including digital stimulation of the anal sphincter. Sphincterotomies (a surgical 
weakening of the urethral sphincter) is typically necessary in the male. A condom 
catheter is frequently used for male patients, while female patients will almost 
always have a continuous indwelling Foley catheter. Bowel management 
programs are still employed but developing consistency through conditioning is 
more difficult. Digital stimulation of the rectum along with rectal suppositories is a 
basic part of the bowel program and attendant care for this is usually required. 
There are some young spinal cord injured patients that are near ideal body 
weights who may find that they do not require attendant care, although many 
individuals with this level of lesion will require at least one shift of attendant care 
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per day. 
 
Cord Lesions at C- 6  
 
A C-6 level of cord lesion leaves the patient with only extension or dorsiflexion of 
the wrist. The patient cannot voluntarily extend the digits of the hand or the 
elbow, and active exercise programs to maintain range of motion of the hands 
and elbows are necessary. Bowel and bladder function are the same as in the C-
7, C-8, and T-1 level of lesion. Adaptive equipment such as splinting and orthosis 
is typically necessary to facilitate basic eating skills. Patients may still find 
mobility possible with a manually-operated wheelchair as long as wheel rims are 
modified to the specifications for quad chairs. In most instances, particularly the 
older patient, a power wheelchair will be necessary. Attendant care of at least 
two and usually three shifts per day will be necessary. Three shifts are 
particularly considered appropriate when the patient lives outside a nursing home 
setting and has no family members to aid in care. 
 
Dressing independently and maintaining personal hygiene is difficult. The patient 
must give careful consideration to the type of clothing purchased - for example, 
pullover shirts rather than button shirts - so that ease of dressing can be 
accomplished.  
 
Sliding boards are necessary for transfer from the wheelchair to bed, toilets, 
baths, and seat. Usually sliding boards will only facilitate level surface transfers, 
and if transfers are to be accomplished to a much higher or lower level than the 
wheelchair, then a lift should be used. Supervision and the assistance of an 
attendant will be required for all transfers. The C-6 level of lesion is the highest 
level considered appropriate for use of hand controls to operate a motor vehicle. 
However, it is preferable that the patient utilize a wheelchair accessible van 
rather than an automobile at this level of lesion. This patient will typically require 
six to seven months of training in basic rehabilitation and activities of daily living 
in addition to the period of acute medical treatment. (See Table 2 for more 
specific details on average hospitalization time.) 
 
Cord Lesions at C-5 
 
The patient with a C-5 level of lesion will have intact shoulder and elbow flexion 
but no wrist or hand function. Voiding, although difficult, can be achieved if an 
automatic reflex emptying can be accomplished through a urological 
management program. If, as occurs in many such cases, this is not possible, an 
attendant is necessary to aid in stimulating reflexes. For the bowel, an attendant 
is necessary to handle suppositories, stimulate the anal sphincter, and properly 
clean the patient. Attendants are also responsible for cutting food, opening 
cartons, and assisting the patient. The patient typically can handle eating with the 
aid of splinting. 
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Mobility is limited to the use of a power wheelchair. A joystick control for the 
power wheelchair is usually sufficient, although special electronic controls may 
be required by some patients such as a chin control, an occiput drive control, or a 
Peachtree control system. These patients can be expected to operate a 
motorized vehicle if they are able to operate a joystick controlled power 
wheelchair. A similar joystick control system is manufactured by Digidrive and 
allows individuals with C-5 spinal cord injuries to drive. Attendant care is 
considered to be necessary full time. The attendant is even necessary to help the 
patient make postural changes to avoid pressure sores (decubitus ulcers). 
 
A variety of assistive equipment can be utilized by patients, including power-
operated wrist-driven splints and a variety of other splints, orthotics, and 
functional aids for independence. 
 
The rehabilitation phase during initial hospitalization - three to four months 
beyond the acute medical care - is typically shorter for these patients because 
they are not able to achieve higher levels of independent functioning.  
 
Cord Lesions at C-4, C-3, C-2 
 
Patients who demonstrate complete cord lesions at the C-4 level require some 
assistance in respiration at the time of accident but can maintain respiration 
independently thereafter. This is not true of C-2 or C-3 patients who typically 
require permanent assistance in ventilation. For some patients, this is 
accomplished with a battery powered portable respirator, but others may require 
permanent tracheostomy and assistance wm less portable equipment. Phrenic 
nerve pacers should be considered in all individuals who require a ventilator. 
These greatly increase their independence. It produces a more physiological 
breathing for the patient and can reasonably be expected to reduce medical 
complications and increase life expectancy. In addition, individuals with higher-
level spinal cord injuries that impair respirations (T -6 and above) may require at 
least intermittent services from respiratory therapists. Permanent attendant care 
is necessary as are specialized equipment such as mouth, chin, breath- or voice-
controlled devices to operate an power wheelchair, and reclining quad chairs. 
 
The C-4 through C-2 lesion typically necessitates a more highly skilled and 
trained full-time attendant if the patient's life is to be extended to full potential 
Such patients typically require six to eight months of rehabilitation beyond the 
acute medical care phase because of the extensive support system which must 
be developed to maintain their lives. 
 
Works Cited:  
Donovan, W.H. The Handbook of Severe Disability. United States Department of 
Education, Rehabilitation Services Administration.  (Full Citation Missing).  
 
 


