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Abstract

Individuals suffering from spinal cord neoplasm have shown improved survival however long term plans of care designed
to improve functionality, quality of life, and symptom control are not well defined. Many practitioners may not be aware of
nursing and rehabilitation interventions that can improve quality of life (QOL) and functionality in this patient population.
The purpose of this review is to provide an overview of the primary sources of spinal cord tumors, understand general
medical interventions, define treatment options that may improve symptom management, and explain how treatment
options and physical rehabilitation can improve functionality and quality of life. An extensive literature review was
performed using multiple databases, including pubmed.gov and Ovid, as well as individual journal and textbook articles.
Several studies were examined, and it was found that patients experienced improvement in functionality, mood, quality of
life, and survival after participation in rehabilitation programs. However, plans of care must factor account for prognosis
and medical co-morbidities for maximal improvement in outcomes.

Key words
Functionality, Rehabilitation, Spinal cord tumor, Symptom control

1 Introduction

Cancer rehabilitation is defined as helping a person with cancer increase independence to obtain maximum physical,
social, psychological, and vocational functioning ™. Individuals who participate in rehabilitation programs have been
shown to make functional gains, in spite of the fact that they have significant medical co-morbidities . The goals of
rehabilitation interventions in the cancer population are to alleviate symptomatic complaints and provide palliation,
improve quality of life (QOL), restore or prevent the decline of function, and minimize the ability of cancer to negatively
affect a person’s ability to perform their normal day to day activities !, An interdisciplinary team approach, including
interventions provided by rehabilitation nursing, physiatry, and both physical and occupational therapy, can help to
maximize outcomes for this patient population.

14 ISSN 2324-7940 E-ISSN 2324-7959



www.sciedupress.com/cns Clinical Nursing Studies, 2013, Vol. 1, No.2

The spinal cord tumor population provides a unique set of challenges for patients, caregivers, and the clinical team, when
considering the functional deficits from spinal cord involvement, medical co-morbidity due to cancer, and individual life
expectancy 1. However, rehabilitation interventions remain a vital component in the care of individuals with spinal cord
injury secondary to cancer, specifically in the cases of tumors that originate within the spinal cord or from other organ
systems that have invaded the spinal cord and vertebrae . When combined with improvements in medical, radiation, and
surgical oncology care, rehabilitation can serve to integrate patient and family efforts to improve function with a
multidisciplinary team approach and prevent future complications from neurological compromise .. Rehabilitation
remains particularly important in helping individuals and their families adjust to the medical and functional care
requirements, given that a high percentage of patients with metastatic spinal cord compression are able to discharge to
home 1. Though life expectancy has improved for patients suffering from spinal tumors due to both earlier detection and
advances in oncological treatment, issues surrounding patient fragility and complications from concurrent medical
treatment have prevented full access to rehabilitative services . The purpose of this review is to understand the existing
literature related to rehabilitation of spinal cord tumors and the importance of rehabilitation in improving functionality and
quality of life for individuals with a diagnosis of spinal cord tumors.

Key learning objectives
® Spinal cord tumors are a significant cause of morbidity and mortality.

® Spinal tumors can be categorized as primary versus secondary or metastatic, and can have neurological effects due
to direct spinal cord involvement, external compression due to tumor progression outside of the spinal cord, or
vertebral body instability leading to impingement of the spinal cord.

® Primary treatment of spinal cord tumors involves surgical resection, radiation therapy, and chemotherapy.

® Nursing and rehabilitation interventions can be used to improve functionality and quality of life

2 Methodology

An extensive literature review was performed using multiple medical research databases, including Pubmed, Medline
Plus, and Ovid. Several website and textbook articles were also used for general background information and relevant
community resources. A general search query for spinal cord tumors and physical rehabilitation yielded 272 citations.
Articles for consideration were further refined using the keywords: functionality, rehabilitation, nursing care, and QOL.
This search was completed in January of 2013. Relevance of citation was narrowed based on the areas of rehabilitation and
nursing care for patients with spinal cord neoplasm. Inclusion criteria for article utilization during this review was specific
to rehabilitation outcomes for spinal cord tumor patients and general cancer rehabilitation patients, nursing care for
oncological patients, and clinical management for patients dealing with spinal cord injury. Including all databases and
information sources, 83 references were sited in this review.

3 Prevalence and pathology of spinal cord tumors

Metastatic spinal tumors, or tumors that have originated from organ systems other than the spinal cord or vertebrae, are
common, with over 18,000 annual new cases diagnosed in North America and up to 70% prevalence in patients with
cancer with known metastases . They represent ten percent of new onset spinal cord injuries (SCI) due to tumor
compression, and are a relatively common diagnosis in the rehabilitation setting, with a prevalence of up to 26% of
non-traumatic SCI admissions, where non-traumatic SCI is defined as insult to the spinal cord from a medical condition
rather than a physical external injury to the spine "%, Tumors can be either primary, or arising from the central nervous
system (CNS) directly, or secondary with an origin distant to the spinal cord from another organ system. A majority of
spinal cord tumors are metastatic lesions, which account for 85% of all oncological SCI. Typical sources of secondary
metastatic disease includes lung, breast, kidney, prostate, and thyroid cancers. Bone is the third most common site of
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metastases and vertebrae are the most common site of metastases in the bone ™. Symptomatic lesions are most often
diagnosed in the thoracic region presenting with motor incomplete paraplegia, though cadaveric studies have also shown
the most common site of vertebral tumor burden in the lumbar spine ™!,

Secondary metastatic disease, however, is the most common cause of neurological dysfunction for spinal cord tumor, and
typically presents with external compression of the spinal cord from a tumor that is located outside of the meninges
(see Figure 1). The manner by which tumor spreads to these areas include tumor embolization, where cancer cells spread
through the blood vessels and seed at distant sites, or seeding of tumor through the lymphatic system in to the pre-vertebral
and epidural spaces. These tumors may be either osteolytic, which involves destruction of normal bone, or osteoblastic
from the deposition of new bone. Both types of lesions can cause vertebral body instability, which leads to retropulsion of
bony fragments into the epidural space after vertebral body collapse and impingement of the spinal cord. The tumor itself
may also grow and externally compress the thecal sac anteriorly, thus compressing the spinal cord and epidural venous
plexus. Lung and breast cancer typically affect the cervical and thoracic spine, whereas prostate, colon, or pelvic cancers
metastasize to the lumbar and sacral spine 4. Lung metastases to the spinal column often yield the poorest survival rate,
with 50% survival rate at 1 month and at best 16% after 24 months. On the other hand, breast and prostate cancer have the
best survival rates with 44% for breast and 25% for prostate after 24 months %), There is, however, a tail to survival curves
and some patients may require high levels of long term care for at least 3 years or more ¢,

Figure 1. Extradural spinal cord tumor

Adapted from: Gebauer GP, Farjoodi P, Sciubba DM, Gokaslan ZL, Riley LH
3rd, Wasserman BA, Khanna AJ. Magnetic resonance imaging of spine
tumors: classification, differential diagnosis, and spectrum of disease. J Bone
Joint Surg Am. 2008; Suppl 4:146-162.

Primary tumors of the spinal cord are less common than secondary tumors. These tumors grow beneath the dura mater of
the spinal cord, and are categorized as meningiomas, neurofibromas, and schwannomas (see Figure 2). Most are cured
with surgical resection because they are well circumscribed and do not become entangled with either the spinal cord or
dural sheath 2. Tumors that actually grow from the spinal cord itself are relatively rare, and account for only 4-5% of all
primary CNS lesions. Although 56% of these tumors are described as benign and 31% are malignant (with the remainder
being described as indeterminate pathology), they can still have significant neurological implications due to mass effects
within the spinal cord (see Figure 3). Ependymomas and astrocytomas represent the majority of primary spinal tumors that
arise from actual neural cells. These diagnoses have variable involvement of the spinal cord, ranging from focal
involvement of a few centimeters or diffuse entanglement along the entire length of the spinal cord. This in turn leads to
significant variability regarding their neurological and functional implications. Low grade astrocytomas and
ependymomas have better rates of cure if completely resected, whereas high grade astrocytomas have a poorer
prognosis (31,
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Figure 2. Intradural extramedullary spinal cord
tumor

Adapted from: Gebauer GP, Farjoodi P, Sciubba DM, Gokaslan ZL, Riley LH 3rd,
Wasserman BA, Khanna AJ. Magnetic resonance imaging of spine tumors:

classification, differential diagnosis, and spectrum of disease. J Bone Joint Surg Am.
2008; Suppl 4:146-162.

Figure 3. Intradural intramedullary spinal cord
tumor

Adapted from: Gebauer GP, Farjoodi P, Sciubba DM, Gokaslan ZL, Riley LH 3rd,
Wasserman BA, Khanna AJ. Magnetic resonance imaging of spine tumors:

classification, differential diagnosis, and spectrum of disease. J Bone Joint Surg Am.
2008;Suppl 4:146-162.

4 Primary treatment for spinal cord tumors

When an individual is diagnosed with a spinal tumor, the main interventions for treatment include surgery, radiation
therapy, and chemotherapy. However, the approach will vary depending on the stability of the spine, neurological status,
and pain ™). When possible, surgical resection of the tumor is recommended and has been shown to improve survival rates
by at least 6 months %1, It is appropriate to consider surgery when patients present with paraplegia lasting not more than
12-24 hours in individuals with prior radiation to the spine, spinal instability, or bony compression of the spinal cord.
Radiation therapy should also be considered as early as possible post-operatively and with a focused treatment plan of
relatively short duration ™%, The primary goals for surgical management are to preserve neurological function and reduce
pain, with as minimal intervention as possible to prevent further medical complications %°. Although radiation therapy can
be used alone for treatment, it is generally applied for symptomatic relief of metastatic lesions or as a secondary treatment
after gross total resection of a tumor. Chemotherapy, however, may also be a first line of treatment for certain types of
primary spinal cancers, such as lymphoma, neuroblastoma, and germ cell tumors. Interestingly, both lymphoma and germ
cell tumors can originate from the substance of the CNS and are not necessarily metastatic from the lymphatic or

Published by Sciedu Press 17



www.sciedupress.com/cns Clinical Nursing Studies, 2013, Vol. 1, No.2

reproductive systems. Chemotherapy can also be used in the treatment of metastatic disease to the spine for breast,
prostate, and myeloma. Steroids are often used as part of a chemotherapeutic regimen, as they can decrease oxidation
injury and ischemic edema at the CNS level Y. It is often recommended to use gastrointestinal prophylaxis to limit
possible ulceration with concurrent steroid use.

Surgery offers the best potential to maintain ambulation status for patients who were ambulatory before the resection of
tumor . It also yields improved Frankel grade classification, a common measure of the completeness of a spinal cord
injury, by at least one level postoperatively and decreased pain symptoms . When combined with radiation therapy,
surgery has shown gains regarding bladder dysfunction, the ability to void without an indwelling urinary catheter, and
pain 1. These combined effects are particularly important when complete surgical resection is not possible, as is the case
for certain higher grade intramedullary astrocytoma tumors %!, Positive prognostic factors for ambulation when receiving
radiation therapy include treatment with glucocorticoids and intervention less than 12 hours after the loss of ability to
walk. With improved ambulation status, patients generally experienced less pain %!, For prostate cancer with metastases
to the spine specifically, improvements in mobility, daily life activities, and sphincter control were noted after radiation
therapy #'1. Unfortunately, even with gross total resection, up to 20% of late stage deterioration can be expected from
tumor recurrence %!,

5 Control of symptoms and rehabilitation nursing

interventions

Many of the difficulties in managing spinal cord tumors revolve around the neurological symptoms that arise either from
mass effects of the tumor on the nervous system or vertebral body instability. Neuronal pathways are often affected due to
direct spinal cord compression, plexopathy, or radiculopathy. Disruption of these networks leads to deficits below the
level of the injury, and alteration of basic neurological functions. Along with expected medical co-morbidities from
oncological diagnoses, these areas of dysfunction can be an important focus to improve symptomatic management with
the application of rehabilitation nursing principles !,

The most common symptomatic complaint in individuals suffering from spinal cord tumor is pain ?*=Y. Increased levels
of back pain often present several months prior to neurological decline, and can be an early indicator of metastatic disease
in the cancer patient 233 Although it can be variable in nature, pain generally becomes more constant as metastatic
disease progresses. Common causes of pain include vertebral body lesions causing bony destruction and activation of pain
receptors, spinal cord compression, vertebral body instability, or spinal nerve root impingement %!, Considerations should
be made for post-operative pain syndromes, radiation therapy, and chemotherapy, as they also can lead to worsening pain
symptoms in the cancer patient ¥, Although this may be counterintuitive, both radiation and chemotherapy can have
destructive effects on the CNS and peripheral nervous system, and lead to neuropathic pain syndromes in the cancer
patient. The quality and nature of discomfort may vary according to the location of the tumor ™. For instance,
impingement of nerve roots may cause radicular symptoms that radiate in the distribution of an affected nerve, whereas
involvement of the vertebral body may be focal to the back at the same level of the spine. In individuals with spinal
instability, treatment options may include external bracing with orthotic support to maintain anatomic alignment and
decompress neurological pain generators. In addition, modalities such as heating packs, ice, ultrasound, and electrical
stimulation also may have a role in pain relief. Caution should be used with any modality that can promote increased blood
flow, as the potential exists for metastatic spread of disease through tumor cell seeding. However, the clinical effects of
pain relief may outweigh potential disease progression, especially if the disease process is significantly metastatic and
tumor has already spread by different mechanisms. In addition, oral medications can be used in the treatment of cancer
pain. The World Health Organization has developed an analgesic ladder to guide clinicians regarding appropriate
medication options for clinical management. Classifications include non-steroidal anti-inflammatories, anti-convulsants,
tricyclic antidepressants, steroids, and opioids ®®. Careful attention to the side effect profile of these medications is
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important, as these may directly impact an individual’s functional or medical status. For neuropathic pain specifically,
both gabapentin and pregabalin have been shown to decrease symptoms associated with spinal cord and nerve injury ¥4,
However, therapeutic interventions, such as fluidotherapy and desensitization exercises have also shown potential for
improvement of neuropathic pain Y. Finally, consideration should be made for interventional pain management
procedures, such as epidural steroid injections under fluoroscopy, kyphoplasty, or surgical implantation of morphine
pumps for symptoms that are not responsive to less invasive interventions.

Due to their location, spinal cord tumors commonly cause neurological bowel dysfunction B!, The abnormality stems
from direct compression of the spinal cord and CNS, with a clinical presentation consistent with upper motor neuron
disease. However autonomic and lower motor neuron effects can also be noted due to external compression of the nerves
from tumor and toxic neuropathic effects from chemotherapy. Typically for the bowels, this leads to impaired
gastrointestinal (GI) motility in the small bowel and proximal colon, and difficulties with evacuation of stool from the
distal colon and rectum secondary to hyperreflexic anal tone. For these reasons, individuals often suffer from constipation
and impaction %, Care should be taken for individuals utilizing opioid medications, as these can also lead to increased
stool retention, constipation, and decreased GI motility. Symptoms may be worsened by immobility and malnutrition, with
potential to exacerbate pain secondary to colonic distention. One method to counteract bowel dysfunction includes a
regulated bowel program, which is an effective method for bowel evacuation and pain prevention with defecation [ 4341,
The use of oral stool softeners, such as docusate or fiber based products, are helpful to maintain appropriate firmness of the
stool. However, it should be noted that fiber based products may delay stool transmission through the bowels. In principle,
stool softeners promote easier motility of stool throughout the GI system. In addition, oral laxatives, such as senna or
bisacodyl, can stimulate motility within the proximal bowel. Distally in the colon and rectum, contact irritants, such as
bisacodyl suppositories, and reflex mechanisms initiated with the use of digital stimulation of the anus can help evacuate
stool within the rectal vault. Caution must be taken with digital stimulation due to increased risk of mucosal fragility, and
digital stimulation is not initiated in patients with neutropenia or severe thrombocytopenia [*!. Standards have not been
established regarding critical lab values to avoid digital stimulation, however, common thresholds include absolute
neutrophil count less than 1,000 and platelet count less than 20,000.

Timing of evacuation can be established per patient preference. The primary focus of this program is to prevent
incontinent bowel movements and allow adequate evacuation of the bowels within 60 minutes of initiation [“*!. Bowel
programs scheduled 30 minutes after a meal may be more effective as they take advantage of the gastro-colic reflex, which
promotes G| emptying. To prevent impaction, a program should be performed at least every two days “2#°*”!. Depending
on the tumor locations, some individuals suffer from lower motor neuron signs of neurogenic bowel, with decreased
responsiveness to reflex mechanisms in the rectum. Hence, digital stimulation will not lead to a reflex contraction in the
rectum with relaxation of the anus. In these cases, oral bulk forming agents such as psyllium or polycarbophil, which work
by remaining undigested in the bowel and absorbing water to improve stool consistency and firmness, as well as manual
disimpaction should be performed daily as the main method of evacuation [*!. Again, special consideration to avoid digital
manipulation of the rectal mucosa should be given in cases of neutropenia and severe thrombocytopenia.

Bladder dysfunction is also a complication of spinal epidural compression, and presents with a variety of symptoms, such
as: urgency, frequency, retention, incontinence, and frequent urinary tract infections (UTI1) 1. Based on the site of the
tumor, a neurogenic bladder may result in either upper or lower motor neuron symptoms, depending on the compression of
the suprasacral or sacral spinal cord and roots. Signs of an upper motor neurogenic bladder include bladder and urethral
sphincter hypertonia, causing frequent and uncontrolled urination or incoordination between the bladder and urethral
sphincter which prevents relaxed emptying. Typically the bladder has higher pressures with low volumes of urine. Lower
motor neuron symptoms typically include bladder hypotonia with large volumes of urinary retention, placing the patient at
risk for vesicoureteral reflux and kidney damage. The goals of bladder management are to empty the bladder effectively,
maintain adequate bladder pressures, prevent hydronephrosis and vesicoureteral reflux, sustain social continence, and
reduce risk of kidney disease and UTI B%. The primary diagnostic used to determine the type of neurogenic bladder is
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urodynamic testing. It is important to clarify the type of dysfunction in order to determine the most appropriate and safe
method of urinary evacuation. Methods for bladder management in this patient population include: timed voiding such that
an individual will schedule voids throughout the day to prevent excessive accumulation of urine in the bladder;
intermittent catheterization during which a temporary catheter is placed into the bladder at scheduled intervals throughout
the day to empty to the bladder if it cannot empty on its own; and indwelling catheters in which the catheter will remain in
the bladder for long periods of time and remains attached to a collection bag to prevent soiling %!, Caution is again
necessary with neutropenia and severe thrombocytopenia, and vigilance is needed with any type of catheterization due to
the increased risk of UTI secondary to exposure of the bladder to the external environment. Appropriate positioning for
catheterization may vary according to body habitus and the level of spinal cord injury, but can be achieved either in the
seated position or while lying supine.

Decreased or absent sensation of the skin secondary to neurological impairment can increase the patient’s risk of pressure
ulcer development. Individuals suffering from cancer generally maintain a catabolic state, thus leading to an increased risk
of skin breakdown BY. Therefore, this patient population is at an even greater risk of skin breakdown due to the cancer and
SCI diagnoses together. Several factors may exacerbate pressure ulcerations, such as moisture due to prolonged sitting and
decreased mobility, bowel and bladder incontinence, and malnutrition. Pressure ulcers are preventable, and maintenance
of skin integrity is vital ®**. Education of the patient should include appropriate techniques for pressure relief as well as
information regarding the importance of nutrition > %, Examples of pressure relief include physically shifting positions
while seated every 15 minutes, either by lifting oneself with handrails on a chair and repositioning or tilting backwards in
a wheelchair with reclining functions. Common techniques to maintain appropriate protein levels for skin integrity include
oral protein drinks or powders that can be administered with or between meals to make sure appropriate serum prealbumin
levels are maintained. Weekly monitoring of prealbumin levels can help guide dietary recommendations, and lower serum
values generally indicate a greater need for oral protein supplementation. Regular inspection of the skin and proper bed
positioning can also help to prevent further skin complications .. Appropriate bed positioning includes the use of pillows
to alleviate pressure from bony prominences.

Sexual dysfunction is a complication of spinal cord tumors that can be particularly distressing. It may be the result of
neurological damage from spinal cord compression, the primary diagnosis of cancer, or treatment effects of acute
oncological interventions on the spinal cord itself. Both spinal cord injury and cancer may cause changes in body image,
sensation, and function that may alter the person’s perception of sexual attractiveness ** **1. The rehabilitation program
should include assessment of the patient’s neurological injury and the impact of this injury on the patient’s sexual
response °°!. The extent of sexual dysfunction will be dependent upon whether the patient has complete or incomplete
spinal cord injury. Furthermore radiation therapy, chemotherapy, and depression may affect sexual function. The
bulbocavernosous reflex (BCR) is a common test that evaluates completeness of an injury specifically as it relates to
involvement of the conus medullaris and sacral roots, and helps determine an individual’s capability for erection ®57. A
positive response involves stimulation of the glans penis or vulva with expected anal contraction. Both psychogenic and
reflexogenic erections are parasympathetic in nature, whereas psychogenic control may be possible through sympathetic
nervous system stimulation 8. For patients with complete spinal cord injury and absence of the BCR, the ability for
reflexogenic erections and lubrication is diminished. Physiological orgasm is unlikely in patients with complete injuries
with absence of BCR and anal wink reflex ¢ %%, Treatment options for males experiencing sexual dysfunction include
education, counseling, oral medications that increase blood flow to facilitate erection such as sildenafil, and assistive
devices (such as vacuum assisted device or pumps, and intraurethral agents or intracavernous injection therapy with
prostaglandins) ®®. Interventions for females are less well established, although oral sildenafil has been used to help
stimulate blood flow to the female genitourinary and reproductive systems, which may help improve physiological
processes for intercourse.
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6 The impact of rehabilitation

Appropriate decisions for plans of care should account for acknowledgement of the phase of a patient’s illness and the
risks versus benefits of acute cancer intervention and treatment ©%. Although the knowledge bases relevant to cancer
rehabilitation are growing, there is a relatively small amount of data that specifically addresses issues of functionality,
QOL, and clinical guidelines for the spinal cord tumor patient. For this reason, the following data supporting rehabilitation
intervention is classified according to evidence based guidelines (see Table 1) and ranges from 11A, 1B, 111, and IV status.
In addition, on-line resources have been provided that may be beneficial for clinicians, patients, and family members to
help with care (see Table 2).

Table 1. Levels of evidence guidelines [™®

Evidence from meta-analysis of randomized controlled trials

1A

B Evidence from at least one randomized controlled trial

HA Evidence from at least one controlled study without randomization

1B Evidence from at least one other type of quasi-experimental study
Evidence from non-experimental descriptive studies, such as

1] comparative studies, correlation studies, and case-control studies
Evidence from expert committee reports or opinions or clinical

AV experience of respected authorities, or both

Table 2. Resources for individuals suffering from spinal cord neoplasm

On-Line Resources for Clinicians, Patients, and Families

The American Cancer Society: Brain NINDS Brain and Spinal Tumors . L

. . . The Spinal Cord Tumor Association
and Spinal Cord Tumors in Adults Information Page (http:/Awww.spinalcordtumor.org/)
(http://www.cancer.org/cancer) (http://www.ninds.nih.gov/disorders) - SP 0rg

With a diagnosis of spinal tumor, patients face a difficult adjustment due to denial of their disability, understanding new
boundaries, concern about dependence on others, and learning to live within a new normality . QOL is an important
consideration for all cancer patients, and is a major focus of the rehabilitation plan of care. Although there is a scarcity of
data relating rehabilitation, QOL, and spinal cord tumors, improvement in QOL remains a priority amongst rehabilitation
care providers. Unfortunately, discrepancies exist between the perception of QOL for health care professionals and
patients, and may be affected by both physical and non-physical issues, including independence, freedom from pain, and
family support . When designing a rehabilitation program, special attention is needed regarding individuals’ perception
of QOL, which could be influenced by spiritual well-being, level of education, and desired functional outcome as they
relate to activities of daily living and mobility **). Understanding QOL requires a multifactorial approach that incorporates
physical, emotional, spiritual, social, and cognitive well-being. One specific intervention that may improve QOL in cancer
patients is exercise intervention Y. Positive effects have been noted as it relates to decreased nausea, weight gain, muscle
atrophy, and fatigue. However, a majority of cancer patients do not participate in structured exercise programs; barriers
that are often cited include: illness, joint stiffness, fatigue, pain, lack of motivation, weakness, lack of interest, and fear of
falling *®1. When attempting to establish exercise programs for cancer patients, physical and occupational therapists with
cancer rehabilitation experience can be a unique resource to help design interventions that are specific to the needs of
patients with anticipated improvement in functional and QOL measures %, It must be noted, however, that prognosis
should still be an important factor when designing the goals of a cancer rehabilitation program for all oncological
populations **). For example, in a patient who is newly diagnosed with paraplegia from spinal cord tumor with a good long
term prognosis, the focus of rehabilitation care is to allow the individual to be as independent as possible. Specific
emphasis on upper extremity strengthening for mobility in a manual wheelchair, self-catheterization to empty the bladder,
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and home modifications allow for easier transition to the home environment. On the other hand, if an individual has
quadriplegia with less than 6 months to live, the rehabilitation team may instead design a treatment plan that allows
patients to independently direct their care, family members to learn how to transfer the patient using a lift, empty catheter
bags for indwelling urinary catheters, or learn positioning techniques that minimize pain but provide appropriate pressure
relief to prevent skin ulcerations.

Successful outcomes with the neuro-oncological patients depend upon timely recognition of functional problems and
prompt referral for rehabilitation to help improve patient independence ™. When evaluating functional outcomes for
individuals suffering from spinal cord tumors, specific areas of focus include mobility, activities of daily living, bowel and
bladder management, equipment evaluations, and family education in preparation for the transition to home . Patients
with benign tumors of the spinal cord tend to have the most improved neurological recoveries 1. However individuals
with malignant spinal cord tumors have also shown overall improvements in function, mood, QOL, and survival after
aggressive interventions involving physical therapy, occupational therapy, and rehabilitation nursing at an acute inpatient
rehabilitation hospital. Over 84% of patients with neoplastic spinal cord compression were able to discharge to home and
they maintained improvements in upper and lower extremity dressing, grooming, toileting, tub transfers, wheelchair use,
ambulation, and stair climbing 3 months after discharge *%. Patients with American Spinal Asia Injury Impairment Scale
A to C classification also experienced decreased pain, utilization of opioids, and measures of depression. They were more
satisfied with life, and had better ability to transfer independently and manage bowel and bladder programs at home !,
Appropriate bowel and bladder care is important to prevent major complications and discomfort from insensate skin due to
neoplastic SCI . Use of incentive spirometry, optimal nutritional supplementation, management of mood, and education
in skin care issues contributed to an improved survival of 20 weeks /. Patients who survived greater than 1 year after
discharge from inpatient rehabilitation experienced less medical complications, higher Frankel classification level (D),
and decreased return admissions to the hospital ™). Additional factors that could improve survival include less aggressive
tumor pathology, slow progression of neurological symptoms, treatment with both surgery and radiation therapy, SCI as
the presenting sign of malignancy, partial bowel control on admission, and partial independence regarding transfers at the
time of admission to rehabilitation ["?. Longer term survival for spinal cord malignancy has been noted for: total functional
independence measure (FIM) score of 65 or greater on admission; Frankel classification of B, C, or D; good wheelchair
mobility; and good walking ability 7®). In contrast, patients with total FIM gain less than or equal to 13 had significantly
poorer survival, though it has been noted that an increased length of stay did lead to higher overall FIM changes .. It
should be noted, however, that patients with primary tumors who completed inpatient rehabilitation programs had a
median survival of 9.5 months with 1 year survival of 47.4% and 5 year survival of 10.5%, whereas patients with
secondary tumors had a median survival of 2.8 months with 1 year survival of 21.4% and 5 year survival of 3.6% ['4.

When evaluating rehabilitation potential, mood and psychological status are also important considerations that may help to
predict outcomes for the spinal cord tumor population. Psycho-oncology attempts to combine biological and psychological
approaches to address cancer related symptoms in hopes for improved overall outcomes %), Psycho-social interventions
may improve psychological and physiological adaptation indicators in cancer patients ®%. In addition,
supportive-expressive group therapy has been shown to decrease pain symptoms in metastatic disease . Opportunities to
express emotion have also shown increased physical health and vigor 2. Although physical exercise has also shown been
shown to improve psychological well-being, results may vary according to stage of the disease, lifestyle of the individuals,
and medical treatment received . The effects of psychology on functional status and quality of life are important
considerations when developing rehabilitation plans of care, and should be a focus of nurses, physicians, psychologists,
social workers, and therapists. However, to the best of our knowledge, evidence based data is lacking correlating
functional outcomes with psycho-oncological intervention for the spinal cord tumor patient. Future research is necessary
to determine how clinical psychological strategies can be used to help improve the overall rehabilitation plan of care.

It should be noted, however, that several medical complications from the cancer itself can impair functional recovery and
QOL, regardless of the primary source of the tumor. When designing a rehabilitation program for patients suffering with
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spinal cord tumors, considerations should be made to accommodate concomitant cancer related disorders as they relate to
overall functional outcomes. Such co-morbidities may include cachexia, fatigue, psychological factors, and adverse
effects from primary treatment of the oncological process. Immobility, effects from pain medication, and malnutrition may
affect GI motility and nutrition and must be addressed when establishing both medical and functional goals for
rehabilitation. Valsalva maneuvers used to trigger bowel movements for individuals with partial sensation may also cause
significant back pain due to spinal involvement of the tumor. In addition, indwelling urinary catheters may be reasonable
options for bladder management in individuals who cannot void spontaneously or who have contraindications to receive
intermittent catheterization, such as severe thrombocytopenia or leukopenia ™. Patients with neoplastic spinal
involvement may lack the ability to perform intermittent catheterization due to pain, and neurogenic complications from
upper motor neuron lesions may make indwelling urinary catheter use appropriate in spite of increased risks of
complications such as UTI or bladder calculi ®!. Of note however, for patients who complete inpatient rehabilitation with
normal bladder function and survive greater than 1 month after discharge, 72% retained normal bladder function [,
Hence, when designing the program of rehabilitation, the plan of care should be aggressive to prevent complications from
injury to the spinal cord, but should also be mindful that the rehabilitation interventions themselves may not always be
feasible depending on the medical co-morbidities associated with the spinal cord tumor diagnosis.

7 Conclusions

Approaches to the treatment of individuals with spinal cord tumors require a multidisciplinary approach, drawing upon the
experiences and skills of nurses, physiatrists, and therapists for maximal physical gains. Although these patients often
have significant medical co-morbidities, they can be expected to make improvements regarding their medical status,
functionality, and QOL. Specific considerations should be made relative to oncological interventions for treatment and
symptom management to achieve the most improved outcomes, but prognosis should always play a role when
implementing a medical and rehabilitation plans of care.
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