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SIGNIFICANCE OF THE TOPIC

Primary central nervous system (CNS) tumors, although rare, are a devastating diagnosis
associated with high rates of morbidity and mortality. Although they account for only 2% of all
cancers diagnosed in the United States, they are the fourth leading cause of cancer death in
young males and may be increasing in frequency in elderly U.S. citizens at an alarming rate
(CBTRUS, 2001). Patients diagnosed with these tumors often are also suffering from neurologic
effects, such as seizures, poor cognition, and muscle weakness (Armstrong & Gilbert, 1996).
These deficits alone often render persons incapable of caring for themselves or participating in
usual activities. Little research has been conducted about the occurrence of symptoms, the
distress associated with symptoms, or quality of life (QOL) in persons with CNS tumors (Strang
& Strang, 2001). Even less is known about how symptoms are experienced by members of
various ethnic groups with CNS tumors. These factors contribute to the continuation of care
based on tradition and not on science.

INTEGRATIVE AND SYSTEMATIC REVIEW

As stated above, primary CNS tumors are relatively rare and, in general, have a poor
prognosis. Evaluation of the occurrence of symptoms and their management have been limited
by small sample size and the age of the data used in the analysis. Most studies which have been
performed are descriptive in nature and often performed as an adjunct to evaluation of a
treatment modality. The primary discipline who has completed these studies are physicians.
Recently, neuropsychologists have also published on symptom assessment and management
(Sheibel, Meyers, and Levin, 1996; Sherer, Meyers, and Bergloff, 1997). Nursing publications

have been primarily review articles, with only a few exceptions (i.e., Lovely, Miakowski, &
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Dodd, 1999). The overall scope of literature that does exist can be divided into epidemiological
studies; tumor-related physical symptoms; psychological symptoms; treatment-induced
symptoms.

Epidemiology: CNS tumors are a heterogeneous group of neoplasms that vary widely by
morphologic features, site of origin, genetic alterations, growth potential, extent of invasiveness,
tendency for progression and recurrence, and treatment response (Gurney & Kadan-Lottick,
2001; Percy, Van Holten, & Muir, 1990). In the year 2000, the Central Brain Tumor Registry of
Ithe United States (CBTRUS) reported that the incidence of CNS tumors was 11.3 cases per
100,000 person-years. An estimated 35, 519 new cases of primary benign or malignant brain
tumors are expected to be diagnosed in 2001 (CBTRUS, 2001).

Benign tumors of the brain constitute about 40% of all primary brain tumors and include
such histologic types as meningiomas, acoustic neuromas, and low grade forms of tumors
primarily thought of as malignant, including, astrocytomas, ependymomas, and
oligodendrogliomas. A benign tumor is composed of slow-growing cells, but can be life
threatening when located in vital areas. In addition, benign tumors often dedifferentiate to a
more malignant type; median survival duration is less than 7 years for certain histologic types.
Primary malignant tumors are usually invasive and composed of fast growing cells. The most
common type of primary malignant tumor in adults is glioblastoma multiforme. Primary tumors,
whether benign or malignant, rarely spread outside of the CNS. Therefore, most symptoms tend
to be neurologic in origin

National incidence by ethnicity is reported only for Caucasians and African Americans.
Caucasians have higher overall rates for all CNS tumor types. A review of rates among various

ethnic groups in 5 continents indicated that some ethnic groups, such as New Zealand Maoris,
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New Zealand Pacific Polynesian islanders, and Jews living in Israel and the United States, have
higher incidences than Caucasians living in the same geographical areas (Muir et al, 1987). This
is the only published study reporting ethnic variations in CNS tumor rates. No study has been
undertaken to evaluate differences in the experiences or occurrence of symptoms associated with
primary brain tumors in diverse ethnic populations.

. The five-year relative survival rates following diagnosis of a primary malignant brain
tumor are 31.3% for males and 30.2% for females (Ries et al., 2000). This represents only a
modest improvement from the 22.5% for those with tumors diagnosed between 1974 and 1976,
despite a concerted effort at developing new treatment approaches. Initial research indicates the
importance of symptom control in persons with other types of cancer in relation to QOL,
tolerance of treatment, and disease progression. Pain has been shown to adversely affect wound
healing, immune suppression, and progression of metastatic disease (Page & Ben-Eliyahu, 1997,
Kiecolt-Glaser, Page, Marucha, MacCallum, & Glaser, 1998; & Ben-Eliyahu, Page, & Shakar,
1999). This highlights the importance that symptom assessment and control may have in
patients whose tumors cannot be well controlled, such as those with primary brain tumors.
Symptoms in CNS Tumors: The health status of individuals with a primary CNS tumor varies
with the patient’s age, health prior to diagnosis, tumor location and type, and treatment course.
The healthiest individuals whose tumors are located within quiescent areas of the brain, with no
comorbid factors, face a chronic illness, with continued follow-up needed for the rest of their
lives For the most devastated patients, inability to communicate and to control bodily functions
may ensue.

Patients who have metastatic brain tumors (those that originate in other parts of the body)

often experience symptoms related to the primary site of cancer and other metastatic sites
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(Armstrong & Gilbert, 2000). In general, primary brain tumors do not metastasize outside of the
CNS; therefore, symptoms that occur are neurologic in origin. Brain is made up of highly
specialized tissues that control all of our body functions (Rabbitt & Page, 1998). The tumor and
associated edema either invade or compress the brain tissues, resulting in either generalized
symptoms of increased intracranial pressure or specific symptoms based on tumor location
within the brain. Early symptoms include headaches, seizures, nonspecific cognitive or
personality changes, or focal neurologic signs (Frankel & German, 1958; Gehan & Walker,
1977; Greenberg, Chandler, & Sandler, 1999) Headaches are the first symptom in 35% of those
diagnosed with a brain tumor and occur at some point in the disease trajectory in 70% (McKeran
& Thomas, 1980; Rabbitt & Page, 1998). One-third of patients experience a seizure as a first
symptom and 50-70% of patients experience a seizure at some point in their disease (McKeran &
Thomas, 1980). In approximately 50% of patients who experience one or more seizures, the
seizure is generalized. Approximately 15-20% of patients also experience some difficulty with
cognition (McKeran & Thomas, 1980). Fobair Mackworth, Varghese, & Prados (1990) reported
that, in 1988, all but 18% of patients with a brain tumor treated at the University of San
Francisco Brain Tumor Center were prevented from returning to work full-time after diagnosis,
as a consequence of symptoms.

Although the above information is often cited, a review of original sources reveal that, with
the exception of the recent study by Fobair and colleagues, this data is based on patient samples
from the early 1960’s to 1970’s. The data was primarily collected in a retrospective fashion,
from physician completed history and physical exams. In addition to the difficulty with the age
of the date and retrospective nature, much of the data was collected prior to the widespread use

of MRI’s. This may be important, as a recent review indicated that the use of MRI may lead to
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earlier diagnosis which may impact symptom presentation (Radhakrishnan, Mokri, Parisi,
O’Fallon, Sunku, & Kurland, 1995).

Symptoms seldom occur in isolation. Recently published studies by physicians in the
general oncology patient population, indicated that persons with solid tumors reported an
average of 11-13 symptoms, which occurred concurrently (Chang, Hwang, Feuerman, &
Kasimis, 2000; Portenoy, et al., 1994). Mukand and colleagues (2001) evaluated the extent of
neurologic deficits in patients’ with primary brain tumors who were admitted to their inpatient
rehabilitation unit. They found 74.5% of the patients had three or more concurrent neurologic
deficits, and 39.2% had 5 or more deficits. The most common deficits were impaired cognition
(80%), followed by weakness (78%), visual-perceptual sensory loss (38%), and bowel and
bladder dysfunction (37%). Less common symptoms were cranial nerve palsy, dysarthria,
dysphagia, aphasia, and diplopia. Although this is a select population, it highlights that brain
tumor patients may have more than one symptom occurring simultaneously.

The importance of the multiplicative nature of symptoms has been reported by both nursing
and physician researchers in other disease states. According to Lenz and colleagues (1997), the
concurrence of multiple symptoms is likely to result in an experience that is multiplicative rather
than additive. Symptoms may act as a catalyst for the occurrence of other symptoms and the
distress associated them. For example, pain has been reported to be disproportionately more
severe when both fatigue and nausea are experienced at the same time (DeVito, 1990). No
published study has evaluated the distress associated with symptoms in persons diagnosed with a
primary brain tumor.

The occurrence of symptoms can also influence functional health status. It has been

demonstrated in several disease states other than cancer that patients who have multiple
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symptoms or more severe symptoms have a lower functional health status, lower cognitive
functioning, less effective role performance, and lower physical performance capabilities
(Fawcett, Tulman, & Myers, 1988; Graydon, Ross, & Webster, 1995; Milligan, Parks, & Lenz,
1991; & Pugh, & Milligan, 1995). In patients with cancer, symptom-related distress has been
found to significantly and independently predict change in patient functioning (Given, Given,
Azzouz, & Stommel, 2001; & Sarna, 1998). Recently, the occurrence of multiple symptoms in
patients with prostate cancer was shown to predict treatment failures and poor therapeutic
outcomes. (Clark & Talcott, 2001). Only two studies, both performed by neuropsychologists and
rehabilitation physicians, have evaluated symptoms and functional status in persons with
primary brain tumors. Sherer, Meyers, and Bergloff (1997) evaluated the efficacy of postacute
brain injury rehabilitation in patients with primary brain tumors and reported that 50% of the
patients had improved independence after rehabilitation. Both this study and the one by Mukand
and colleagues (2001) reported that a majority of the patients returned home and cared for
themselves. However, nearly one-third of the patients in both studies required readmission to an
acute care hospital for symptom management. This highlights the effect that symptoms can have
on functional status. In addition, it points out the importance of identifying symptoms and the
need for assessment and management approaches in the primary brain tumor population.
Psychological Symptoms: Research on a variety of symptoms and disease states other than
brain tumor patients, has established that the mental states of anxiety and depression contribute
to the occurrence, timing, distress, and quality of symptoms that occur (Dales, Spitzer,
Schechter, & Suissa, 1989; Leidy, 1990; Pugh, 1990; Pugh & Milligan, 1995). In addition to the
neurologic symptoms already described, patients with primary CNS tumors are at risk for

interference with emotional and social well-being. Besides the emotional impact of the cancer
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diagnosis, patients often experience changes in body image, either as a result of the tumor, the
surgery, or the effect of steroids on body-fat distribution. Depression and alterations in usual
behavioral patterns can occur. Changes in role function and ability to maintain employment and
independence in basic activities can also occur. Although such changes often are reported in
clinical papers and in small studies of patients admitted to rehabilitation units, no systematic
study evaluating their occurrence has been reported (Armstrong & Gilbert, 1996; Bell, O’Dell,
Barr, & Yablon, 1998; O’Dell, Barr, K., Spanier, D., & Warnick, 1998; Rabbitt & Page, 1998).
Two recent interdisciplinary studies used a phenomenological approach to further evaluate
QOL after diagnosis of a primary brain tumor (Salander, Bergenheim, & Henriksson, 2000;
Strang & Strang, 2001). Salander and colleagues interviewed 28 patients with malignant
gliomas at several points during their disease trajectory. They reported that in slightly more than
a third of the patients, life-continuity was lost, so they experienced only “time of disease”. The
two thirds who reported experiencing “time of everyday life” had been able to return to work or
to study on at least a part- time basis. Most reported that this loss of “time of everyday life” was
most affected by the occurrence of symptoms and the inability to carry out daily activities.
Strang and Strang recently explored to what extent patients with brain tumors and their next of
kin were able to cope with, understand, and create meaning in their situation and whether these
concepts were related to Antonovsky’s concept of sense of coherence (SOC). Antonovsky’s
view is that individuals with a strong SOC have the ability to perceive stressors as manageable,
meaningful, and comprehensible (Wolff & Ratner, 1999). This study reported that
comprehensibility was to a large extent constructed by the patient’s own thoughts and theories,
despite an insecure situation. “Manageability” was achieved by active information-seeking

strategies, by social support, and by coping, including positive reinterpretation of the situation.
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“Meaningfulness” was central for QOL and was created by close relationships as well as by
work. Strang and Strang concluded that SOC explained how exposed persons handle their
situation and integrated essential parts of comprehensibility and manageability and of finding
meaning in one‘s life. The ability to find meaning may then affect the distress associated with
symptoms as they occur.

Treatment- Related Symptoms: Symptoms associated with therapy have been well described and
include worsening of existing physical and psychological symptoms and/or development of new
symptoms (Lee, Nauert, & Glass, 1986; Maire, Coudin, Guerin, & Caudry, 1987; Scheibel,
Meyers, & Levin, 1996). The most common therapy for all types of primary CNS tumors is
radiotherapy to the brain. Transient side effects associated with radiation include acute effects of
nausea, hair loss, tinnitus and hearing loss, focal skin reactions, and worsening of existing
neurologic symptoms (Dropcho, 1991). Faithful (1991) followed patients for 6 weeks after
radiation therapy and described a somnolence syndrome that occurred during this period. The
somnolence was associated with reports of sleepiness, sensory changes, and arm and leg weakness.
In addition, long- term effects on memory and cognition, characterized by progressive dementia,
motor slowing, and gait impairment, have been reported (Kiebert et al, 1998). Intellectual
dysfunction has been reported in all adults, is discernible 4 to 6 months after treatment, and is
more pronounced 2-3 years after treatment (Strohl, 1998). Other effects, such as short-term
effects on attention and memory, have been reported (Archibald et al, 1994; Armstrong et al,
1993). However, these studies evaluated patients only after radiotherapy, with no baseline
assessment performed. A recent study by Lilja et al (2001) of patients with primary brain tumor
treated with external- beam radiotherapy reported that the deficits seen after radiotherapy were

present before treatment, and most likely were related to the effects of the tumor within the brain.
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This indicates the need for a standardized assessment technique to fully evaluate patients with
primary CNS tumor longitudinally along the disease trajectory.

Because primary brain tumors do not metastasize to other organs of the body and because
chemotherapy has limited effectiveness, these tumors have required a different treatment
approach than other solid tumors, including the use of focal therapies. As a result, symptoms
commonly associated with other cancers and their treatment either have not been reported or are
not well described in patients with a primary CNS tumor (Armstrong & Gilbert, 1996). For
example, weight loss and anorexia, common symptoms of many cancer diagnoses and a
component of symptom distress scales (Cleeland et al, 2000), often do not exist in patients with
CNS tumors because of the common use of corticosteroids in this patient population. In fact,
these patients often experience weight gain. Other side effects associated with steroid use often
seen in this patient population are not commonly found with other malignancies. For example,
Dropcho & Soong (1991) reported a 10.6% incidence of steroid myopathy among 216 patients
with brain tumors. The resulting proximal weakness can limit activities of daily living, hamper
transfers, and affect swallowing and can significantly impair functional status in patients with

primary brain tumors.

GAPS

In summary, little research has been completed on the assessment of symptoms in patients
with primary brain tumors and how these relate to patients” QOL. Most studies are descriptive in
nature. Symptom distress has not been addressed in this patient population, and the differences

among ethnic groups in terms of symptom distress and QOL have not been explored.



SYMPTOMS IN NEURO-ONCOLOGY 11

REFERENCES

Archibald, Y.M., Lunn, D., Ruttan, L.A., Macdonald, D.R., Del Maestro, R.F., Barr, HW.K., et
al.. (1994). Cognitive functioning in long-term survivors of high-grade glioma. Journal of
Neurosurgery, 80; 247-253.

Armstrong, C., Mollman, J., Corn, B.W., Alavi, J., Grossman, M.(1993). Effects of radiation
therapy on adult brain behavior: evidence for a rebound phenomenon in a Phase I trial.
Neurology, 43; 1961-1965.

Armstrong, T.S., & Gilbert, M.R. (2001). Metastatic brain tumors: diagnosis, treatment, and
nursing interventions. Clinical Journal of Oncology Nursing, 4(5); 217-225.

Armstrong, T., & Gilbert, M... (1996). Glial neoplasms: classification, treatment, and
pathways for the future. Oncology Nursing Forum,; 23(4); 615-625.

Bell, K.R., O’Dell, M.W., Barr, K., & Yablon, S.A. (1998). Rehabilitation of the patient with
brain tumor. Archives of Physical Medicine and Rehabilitation, 79; S37-S46.

Ben-Eliyahu, S., Page, G., & Shakar, G. (1999). Evidence that stress and surgical intervention
promote tumor development by suppressing natural killer cell activity. International
Journal of Cancer, 80; 880-888.

Central Brain Tumor Registry of the United States. (2000). CBTRUS 1992-1997 data.

Retrieved October 1, 2001, from http://www.cbtrus.org/2000/y2kstats_report.htm




SYMPTOMS IN NEURO-ONCOLOGY 12

Chang, V.T., Hwang, S.S., Feuerman, M., & Kasimis, B.S. (2000). Symptom and quality of life
survey of medical oncology patients at a Veteran Affairs medical center: a role for symptom
assessment. Cancer, 88(5); 1175-1183.

Clark, J.A., & Talcott, J.A. (2001). Symptom indexes to assess outcomes of treatment for early
prostate cancer. Medical Care, 39(10); 1118-1130.

Cleeland, C.S., Mendoza, T.R., Wang, X.S., Chou, C., Harle, M.T., Morrissey, M., & Engstrom,
M.C. (2000). Assessing symptom distress in cancer patients: the M. D. Anderson Symptom
Inventory. Cancer, 89(7); 1634-1646.

Cohen, M.Z., Palos, G. (2001). Culturally competent care. Seminars in Oncology Nursing,
17(3); 153-158.

Dales, R.E., Spitzer, W.O., Schechter, M.T., & Suissa, S. (1989). The influence of psychological
status on respiratory symptom reporting. American Review of Respiratory Diseases, 137;
1459-1463.

Devito, A.J. (1990). Dyspnea during hospitalizations for acute phase of illness as recalled by
patients with chronic obstructive pulmonary disease. Heart and Lung, 19; 186-191.

Dodd, M., Janson, S., Facione, N., Faucett, J., Froelicher, E.S., Humphreys, J., Lee, K.,
Miaskowski, C., Puntillo, R. ., Rankin, S., & Taylor, D(2001). Advancing the science of
symptom management. Journal of Advanced Nursing, 33(5); 668-676.

Dropcho, E.J.(1991). Central nervous system injury by therapeutic irradiation. Neurology
Clinics, 9; 969-988.

Dropcho, E., Soong, S. (1991). Steroid-induced weakness in patients with primary brain tumors.

Neurology, 41; 1235-1239.



SYMPTOMS IN NEURO-ONCOLOGY 13

Fawcett, J., Tulman, L., & Myers, S. (1988). Development of the inventory of functional status
after child birth. Journal Nurse Midwifery, 33; 252-260.

Faithful, S. (1991). Patients’ experiences following cranial radiotherapy: a study of the
somnolence syndrome. Journal of Advanced Nursing, 16(8); 939-946.

Fobair, P., Mackworth, N., Varghese, A., & Prados, M. (1990). Quality of life issues among 200
brain tumor patients treated at the University of California in San Francisco, interviewed
1988. Presented at the Brain Tumor Conference: a living resource guide. San Francisco,
California, March 3-5.

Frankel, S.A., & German, W.J. (1958). Glioblastoma Multiforme: Review of 219 cases with
regard to natural history, pathology, diagnostic methods, and treatment.l Journal of
Neurosurgery, 15; 489-503.

Gehan, E.A., & Walker, M.D. (1977). Prognostic factors for patients with brain tumors.
National Cancer Institute Monograph, 46; 189-195.

Gift, A.G. (1991). Physiologic and psychologic aspects of acult dyspnea in asthmatics. Nursing
Research, 40; 196-199.

Gift, A.G., & McCrone, S. (1993). Depression in patients with COPD; state of the science.
Heart and Lung, 22; 289-297.

Given, B., Given, C., Azzouz, F., & Stommel, M. (2001). Physical functioning of elderly cancer
patients prior to diagnosis and following initial treatment. Nursing Research, 50(4); 222-
232.

Graydon, J.E., Ross, E., & Webster, PM.(1995). Predictors of functioning of patients with

chronic obstructive pulmonary disease. Heart and Lung, 24; 369-375.



SYMPTOMS IN NEURO-ONCOLOGY 14

Greenberg, H.S., Chandler, W.F., & Sandler, H.M. (1999). Chapter 8, page 134. Report on data
combination of Roth and Frankel studies. Brain Tumors, New York, Oxford University
Press, Inc.

Gurney, J.G., & Kadan-Lottick, N. (2001). Brain and other central nervous system tumors:
rates, trends, and epidemiology. Current Opinion in Oncology, 13, 160-166.

Jaeckle, K.A. (1991). Clinical presentation and therapy of nervous system tumors. In: Bradlye,
W.G., Daroff, R.B., Fenichel, G.M., Marsden, C.D. (eds) Neurology in Clinical Practice.
Boston, MA:: Butterwork-Heinemann; 1008-1030.

Kiebert, G.M., Curran, D., Aaronson, N.K., Bolla, N., Menten, J., Rutten,, E.H. (1998). Quality
of life after radiation therapy of cerebral low-grade gliomas of the adult: results of a
randomized phase III trial on dose response (EORTC trial 22844). European Journal of
Cancer, 34; 1902-1909.

Kiecolt-Glaser, J., Page, G., Marucha, P., MacCallum, R., & Glaser, R. (1998). Psychological
influences on surgical recovery. American Psychologist, 53; 1209-1218.

Lee, Y.Y., Nauert, C., Glass, J.P. (1986). Treatment-related white matter changes in cancer
patients. Cancer, 57; 1473-1482.

Leidy, N.K. (1990). A structural model of stress, psychosocial resources, and symptomatic
experience in chronic phsyical illness. Nursing Research , 39; 230-236.

Lenz, E.R., Pugh, L.C., Milligan, R.A., Gift, A., & Suppe, F.(1997). The middle-range theory of
unpleasant symptoms: an update. Advances in Nursing Science, 19(3); 14-27.

Leventhal, H., & Johnson, F.E. (1983). Laboratory and field experimentation development of a
theory of self regulation.. In:: Woolridge, P.H., Schmitt, M.H., Skipper, J.K. (eds). Behavior

Science and Nursing Theory. St Louis: Mosby; 189-262.



SYMPTOMS IN NEURO-ONCOLOGY 15

Lilja, A.M., Portin, R.I., Hamalainan, P.I., & Salminen, E.K.(2001). Short-term effects of
radiotherapy on attention and memory performances in patients with brain tumors. Cancer,
91(12); 2361-2368.

Lovely, M.P., Miakowski, C., & Dodd, M. (1999). Relationship between fatigue and quality of
life in patients with glioblastoma multiforme. Oncology Nursing Forum, 26(5); 921-925.

Maire, J.P., Coudin, B., Guerin, J., & Caudry, M. (1987). Neuropsychological impairment in
adults with brain tumors. American Journal of Clinical Oncology, 10; 156-162.

McKeran, R.O., & Thomas, D.G.T. (1980). The clinical study of gliomas. In: Thomas, D.G.T.,
& Graham, D.L.(eds). Brain Tumors: Scientific Basis: Clinical Investigation and Current
Therapy. Baltimore: Lippincott; 194-230.

Milligan, R.A., Parks, P.L., & Lenz, E.R. (1991). Interaction between social support and
predictors of postpartum fatigue. Paper presentated at NAACOG Eighth Annual Meeting;
Orlando, Florida, June 1991.

Muir, C., Waterhouse, J., Mack, T., Powell, J., Whelan, S.(eds)(1987). 1987 Cancer Incidence
in Five Continents, vol V. IARC Scientific Publications No 88. Lyon, France: International
Agency for Research on Cancer.

Mukand, J.A., Blackinton, D.D., Crincoli, M.., Lee, J.J., & Santos, B.B. (2001). Incidence of
neurologic deficits and rehabilitation of patients with brain tumors. American Journal of
Physical Medicine and Rehabilitation. 80(5); 346-350.

Nerenz, D.R., Leventhal, H., & Love, R.R. (1982). Factors contributing to emotional distress

during cancer chemotherapy. Cancer, 50; 1020-1027.



SYMPTOMS IN NEURO-ONCOLOGY 16

O’Dell, M.W., Barr, K., Spanier, D., & Warnick, R. (1998). Functional outcome of inpatient
rehabilitation in persons with brain tumors. Archives of Physical Medicine and
Rehabilitation, 74; 1530-1534.

Page, G., & Ben-Eliyahu, S.(1997). The immune-suppressive nature of pain. Seminars in
Oncology Nursing, 13(1); 10-15.

Parsons, J.T., Thar, T.L., Bova, F.J., & Million, R.R. (1980). An evaluation of split-course
irradiation for pelvic malignancies. International Journal of Radiation Oncology, Biology,
& Physics, 6; 175-181.

Percy, C., VanHolten, V., & Muir, C. (1990). International Classification of Diseases for
Oncology, 2™ ed. Geneva: World Health Organization.

Portenoy, R.K., Thaler, H.T., Kornblith, A.B., Lepore, J.M., Friedlander-Klar, K., Coyle, N.,
Smart-Curley, T., Kemeny, N., Norton, L., Hoskins, W. (1994). Symptom prevalence,
characteristics, and distress in a cancer population. Quality of Life Research, 3(3); 183-189.

Pugh, L.C. (1990). Psychophysiologic correlates of fatigue during childbearing. Dissertation
Abstracts International, 51; 01-B.

Pugh, C., & Milligan, R.A. (1995). Patterns of fatigue during pregnancy. Applied Nursing
Research, 8; 140-143.

Rabbitt, J.E., & Page, M.S. (1998). Selected complications in neuro-oncology patients.
Seminars in Oncology Nursing, 14(1); 53-60.

Radhakrishnan, K., Mokri, B., Parisi, J.E., O’Fallon, W.M., Sunku, J., & Kurland, L.T. (1995).
The trends in incidence of primary brain tumors in the population of Rochester, Minnesota.

Annals of Neurology, 37(1); 67-73.



SYMPTOMS IN NEURO-ONCOLOGY 17

Rhodes, V.A., & Watson, P.M. (1987). Symptom distress: the concept past and present.
Seminars in Oncology Nursing, 3(4); 242-247.

Ries, LAG, Eisner, M.P., Kosary, C.L., Hankey, B.F., Miller, B.A., Clegg, L., Edwards, B.K.
(eds.)(2000). SEER Cancer Statistics Review, 1973-1997. Bethesda, MD: National Cancer
Institutes.

Salander, P., Bergenheim, A.T., & Henriksson, R. (2000). How was life after treatment of a
malignant brain tumour? Social Science Medicine, 51(4); 589-598.

Sarna, L. (1998). Effectiveness of structured nursing assessment of symptom distress in
advanced lung cancer. Oncology Nursing Forum, 25(6); 1041-1048.

Scheibel, R.S., Meyers, C.A., Levin, V.A. (1996). Cognitive dysfunction following surgery for
intracerebral glioma: influence of histopathology, lesion location, and treatment. Journal of
Neuro-Oncology, 30; 61-69.

Sherer, M., Meyers, C.A., & Bergloff, P. (1997). Efficacy of postacute brain injury
rehabilitation for patients with primary malignant brain tumors. Cancer, 80; 250-257.

Strang, S., & Strang, P. (2001). Spiritual thoughts, coping and “sense of coherence” in brain
tumor patients and their spouses. Journal of Palliative Medicine, 15(2); 127-134.

Strohl, R.A. (1998). Radiation therapy in tumors of the central nervous system. Seminars in
Oncology Nursing, 14(1), 26-33.

Wolff, A.C., & Ratner, P.A. (1999). Stress, social support and sense of coherence. Western

Journal of Nursing Research, 21(2); 182-197.



SYMPTOMS IN NEURO-ONCOLOGY 18



