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Abstract Primary tumors and metastatic involvement of

the central nervous system (CNS) lead to a multitude of

symptoms and care needs. Patients and caregivers struggle

with physical and psychological impairments, a shortened

life expectancy and diverse palliative care needs. This study

assesses the symptom burden and palliative care needs of

patients with primary brain tumors and with metastatic brain

tumors requiring inpatient hospital care. It is a retrospective

analysis of patients with primary CNS tumors or cerebral

metastases over a 6 month period. The data analysed inclu-

ded physical symptom burden and end of life care decisions

such as health care proxy, transition to hospice and do-not-

resuscitate orders. Hundred and sixty eight patients were

included. The most common symptoms were gait impair-

ment (65.5 %), cognitive/personality change (61.9 %),

motor deficits (58.3 %), seizures (57.1 %) and delirium

(27.4 %). Of the patients that died, 79 % had an appointed

health care proxy, 79 % had hospice discussions, 70 % had a

do-not-resuscitate order and 24 % received cancer directed

therapy in the last month of life. There is a role for more

aggressive palliative care support in patients living with

primary or metastatic brain tumors.
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Introduction

Oncological involvement of the central nervous system

(CNS) results in symptoms such as increased dependency

on caregivers (physical and cognitive), personality chan-

ges, headaches, seizures and dysphagia [1–4] This occurs

secondary to tumor growth and severe fatigue, cerebral

radiation effects, chemotherapy induced toxicities and

steroid or anticonvulsant side effects [1–4] Changes in

cognitive function, behavior and personality may be

especially difficult for caregivers to cope with and manage.

These symptoms provide important areas for palliative

intervention in the care of patients with cerebral metastases

or primary CNS tumors.

The median survival for patients with cerebral metas-

tases and maximal therapy is 7.1 months (in patients

\65 years, Karnofsky performance status [70, controlled

primary, no extracranial spread) [5]. Similarly, in patients

living with low grade gliomas the median survival is

6 years from the time of diagnosis [6] and in patients living

with grade III gliomas survival varies from 3 to 5 years [7].

High grade malignant CNS gliomas, treated with con-

comitant radiation therapy and temozolomide, have a

median survival that remains at 14 months [8]. With the

combination of rapid disease progression, a high burden of

symptoms and a short life expectancy the need for exper-

tise in palliative measures is paramount.

Recent retrospective analyses of the palliative care needs

of patients with malignant gliomas or cerebral metastases at

the end of life demonstrate that the most common symptoms

were dysphagia, drowsiness, headache, seizures, agitation

and delirium and death rattle Pace et al. [9–11] showed that

emergence of symptoms such as drowsiness and dysphagia

often triggered discussions regarding end of life decisions

such as route of medication delivery, interruption of steroids,
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hydration and nutrition during the last 4 weeks of life [9].

Only 6 % of patients had established advance care directives

to assist and guide substitute decision makers with care

decisions [9]. However, drowsiness and dysphagia emerge

most frequently within the last week of life [10]. Thus, while

these symptoms may trigger important discussions regarding

end-of-life care, it would appear that the discussions occur

late in the disease trajectory.

While there is a growing body of literature concerning

palliation of neurological patients, further evidence is

required in order to determine the specific care needs, both

symptomatic and with respect to advance care planning, of

patients living with primary CNS tumors or cerebral

metastases. The aim of the study is to assess the symptom

burden and palliative care needs of a group of patients with

primary brain tumors and with metastatic brain tumors

requiring inpatient hospital care in order to more precisely

determine the palliative care needs of this population

throughout the spectrum of their illness.

Method

Standard protocol approvals, registrations, and patient

consents

The Institutional Review Board at Memorial Sloan-Ket-

tering Cancer Center approved the study. A waiver of the

HIPAA authorization and informed consent for collection

of existing data was obtained prior to initiation of the

study. All data was de-identified prior to analysis.

The study is a retrospective descriptive assessment of all

patients with primary brain tumors or metastatic brain

tumors admitted to the neurology and neurosurgery inpa-

tient services at Memorial Sloan-Kettering Cancer Center

(New York, NY) between January 1, 2010 and June 30,

2010.

Data collection

Patients were identified by query of pre-existing institu-

tional databases for the neurology and neurosurgery ser-

vices. The total number of admission determined and the

patients fulfilling the inclusion criteria were enumerated.

Pertinent electronic records were reviewed by the authors

(TG, JG). The data abstracted included: sex, primary can-

cer, age, age at diagnosis, duration of disease, age at time

of death, location of death, cancer directed therapies

including surgical resection, radiation and chemotherapy,

evidence of resuscitation at the end of life, evidence of

cancer directed therapy in the last month of life, health care

proxy, palliative care consultation, hospice discussion and

evidence of discussion regarding resuscitation wishes.

Data Analysis

Data on the following clinical symptoms were collected:

falls, gait impairment, incontinence, spasticity, motor

deficits, sensory disturbance, delirium, cognitive/person-

ality change, aphasia, dysarthria, dysphagia, seizures,

diplopia, visual changes, delirium, pain, headache and

depression or anxiety. Cognitive/personality changes

included memory impairment, altered personality and

impaired activities of daily living for non-physical rea-

sons. Gait impairment included the spectrum of patients

with mild unsteadiness and inability to tandem gait to bed-

bound patients. Sensory disturbances included objective

physical examination findings and subjective paresthesias.

Visual changes included loss of visual acuity or visual

field deficits. Pain and headache were considered sepa-

rately and patients with pain other than headache, either

acute or chronic, were grouped together under ‘pain’. All

symptoms occurred over the 6 month study period.

Symptoms were included if they were either intermittent

or persistent.

In the case of missing data, these data were excluded

from the analysis. All data was analyzed in groups iden-

tified as World Health Organization (WHO) grade I/II

tumors, WHO grade III/IV tumors, primary central nervous

system lymphoma (PCNSL), metastatic brain tumors and

as an entirety.

Statistical analysis

We analyzed variables associated with DNR status and

time from last admission to death using PRISM version

5.0. Non-parametric data was analyzed using Mann–

Whitney tests with two-tailed p-values \0.05 considered

significant.

Patients

Inclusion criteria

Patients greater than 18 years admitted to the inpatient

neurology or neurosurgery inpatient services between

January and June of 2010. All patients had a primary brain

tumor or a systemic cancer with an intracranial metastasis

requiring admission.

Exclusion criteria

Patients less than 18 years of age and patients admitted to

the inpatient neurology or neurosurgery services for other

reasons including spinal cord tumors or peripheral nerve

tumors.
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Results

Patients

A total of 530 patients (770 admissions, 1.45 admissions

per patient) were admitted to the inpatient neurology and

neurosurgery services at Memorial Sloan-Kettering Cancer

Center between January 1 and June 30 of 2010. One hun-

dred and sixty-eight (168) patients satisfied the inclusion

and exclusion criteria (Table 1). The mean age was

60.0 ± 13.8 years with the mean age at the time of diag-

nosis being 56.7 ± 15.2 years and the mean duration of

disease being 3.6 years. There were 96 males (57.1 %) and

72 females (42.9 %). There were nine patients with grade

I/II primary CNS tumors (5.4 %), 101 patients with grade

III/IV primary CNS tumors (60.1 %), 34 patients with

PCNSL (20.2 %) and 24 patients with cerebral metastases

(14.3 %). Fifty-eight (34.5 % of 168) patients died during

the study period. Please see Table 1 for details regarding

patient demographics and subgroups.

Overall, 91 (54.2 %) patients were admitted for man-

agement of acute neurological symptoms, 31 (18.5 %)

patients with otherwise stable disease were admitted for

administration of inpatient chemotherapy and 46 (27.4 %)

of patients were transitioned to hospice care during the

6 month study period (see Fig. 1).

Group observations and patterns of end of life

discussions

The burden of symptoms is shown in detail in Fig. 2. The most

common symptoms were gait impairment (65.5 %), cogni-

tive/personality change (61.9 %), motor deficits (58.3 %),

seizures (57.1 %) and delirium (27.4 %). The three most

common symptoms in each subgroup of patients were

(Table 2): (1) WHO grade I/II tumors—seizures (55.6 %),

cognitive/personality change (33.3 %) and headache

(33.3 %); (2) WHO grade III/IV tumors—cognitive/person-

ality change (66.3 %), seizures (66.3 %), motor deficits

(59.4 %) and gait impairment (59.4 %); (3) PCNSL—gait

impairment (73.5 %), cognitive/personality change (67.6 %)

and motor deficits (58.8 %); and (4) metastatic brain tumors—

gait impairment (91.7 %), motor deficits (66.7 %) and sei-

zures (50.0 %).

Within the group of patients that died, a palliative care

consultation was initiated in seven (12.1 %) patients. Prior

to death, 46 (79.3 %) patients had a formally appointed

health care proxy. Hospice discussions were initiated in 46

(79.3 %) patients a mean of 37.5 ± 33.4 days prior to

death (median = 28d; range = 1–140d). Forty (70.0 %) of

deceased patients had a do-not-resuscitate established a

mean of 48.8 ± 44.9 days prior to the time of death

(median = 39d; range = 1–198d). Fourteen patients

(24.1 %) received cancer directed treatment during the last

Table 1 Characteristics of patients with primary brain tumors or metastatic brain tumors admitted to the inpatient neurology or neurosurgery

services at Memorial Sloan-Kettering Cancer Center from January to June 2010

Total (%) Primary brain tumor (%) Metastatic

brain

tumor (%)All Glial tumors PCNSL

Grade I/II Grade III/IV

All patients 168 (100 %) 144 (85.7 % of 168) 9 (8.9 % of 144) 101 (70.1 % of 144) 34 (23.6 % of 144) 24 (14.3 % of 168)

Female 72 (42.9 % of 168) 58 (40.2 % of 144) 3 (33.3 % of 9) 42 (41.6 % of 101) 13 (38.2 % of 34) 14 (58.3 % of 24)

Male 96 (57.1% of 168) 86 (59.7% of 144) 6 (66.7% of 9) 59 (58.4% of 101) 21 (61.8% of 34) 10 (41.7% of 24)

Age at diagnosis 56.7 ± 15.2 56.3 ± 15.8 41.8 ± 21.6 54.9 ± 15.6 65.3 ± 10.7 59.0 ± 10.5

Age 60.0 ± 13.8 59.4 ± 14.0 47.1 ± 18.2 58.2 ± 13.8 67.0 ± 10.3 64.0 ± 11.6

Duration of disease

(mean in years)

3.6 3.3 5.3 3.5 2.2 5.2

Deceased 58 (34.5 % of 168) 48 (33.3 % of 144) 2 (22.2 % of 9) 43 (42.6 % of 101) 3 (8.8 % of 34) 10 (41.7 % of 24)

Fig. 1 Patient selection based on the outlined inclusion and exclusion

criteria. Distribution of patients by reason for admission is shown. A

full 27 % of patients are admitted with acute palliative care needs
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30 days of life. Please see Table 3 for details regarding end

of life discussions.

Patients with a DNR order (mean 61.3, range 30.0–90.0,

95 % CI = 56.3–66.2) had a lower median KPS at the time

of their last clinic visit prior to final admission than

those without a DNR order (mean 74.3, range 50.0–100.0,

95 % CI = 71.0–77.6; p \ 0.00001). There was no signifi-

cant association between DNR status and age. There was no

significant association between marital status, pain, head-

ache, aphasia, cognitive dysfunction, incontinence, falls or

use of opioids with time from last admission to death.

Primary brain tumors (not including PCNSL)

The largest subgroup of patients was made up of WHO

grade III/IV brain tumors (101 patients, 70.1 % of 168

patients) including glioblastoma, anaplastic oligodendro-

glioma, anaplastic astrocytoma, anaplastic meningioma

and mixed anaplastic glioma. The majority of these

patients underwent surgical resection (80.2 %), chemo-

therapy (87.1 %) and radiation (85.1 %). Forty-three

patients (42.6 %) of the patients with WHO grade III/IV

tumors died during the course of the study. Twenty-one

percent (20.9 %) of patients with WHO grade III/IV

tumors died at home, 34.9 % died with outpatient hospice

support, 32.6 % died in an inpatient hospice facility and

2.3 % died in a nursing home. Fifteen percent (15 %) of

patients had no documented end-of-life discussions,

77.1 % had an appointed health care proxy, 64.6 % had a

do-not-resuscitate order and 85.4 % had a hospice care

discussion (see Table 3 for details).

There were only nine (8.9 % of 101) patients with WHO

grade I/II tumors (ependymoma, low grade cerebellar

astrocytoma, grade II astrocytoma, meningioma, recurrent

ganglioglioma, pleomorphic xanthroastrocytoma, pilocytic

astrocytoma). One hundred percent of this group had a

surgical resection, while 55.6 % received radiation therapy

and 33.3 % received chemotherapy. Two patients (22.2 %

of nine patients) died during the course of the study. Both

patients had an appointed health care proxy and one patient

had a documented hospice discussion (Table 3).

Primary CNS lymphoma

There were 34 (23.6 % of 168) patients with PCNSL. One

hundred percent of these patients were treated with che-

motherapy and 23.5 % of this group had a surgical resec-

tion or radiation therapy. Three (8.8 % of 34) patients died

during the study period. All three patients had a docu-

mented resuscitation order and two had both an appointed

health care proxy and a hospice discussion (Table 3).

Metastatic brain tumors

Twenty-four (14.3 % of 168) patients with metastatic brain

tumors were included. The range of primary cancers

included B cell lymphoma, breast cancer, melanoma, non

small cell lung cancer, small cell lung cancer and adeno-

carcinoma of unknown primary. Of these patients, 91.7 %

received chemotherapy directed at the primary systemic

cancer, 75.0 % received radiation therapy and 37.5 % had

a surgical resection of the metastasis during the course of

the illness. Ten (41.7 % of 24) patients died during the

study period. Thirty percent of the patients with metastatic

disease had a palliative care consultation, 90 % had an

appointed health care proxy, 50.0 % had a hospice dis-

cussion and 80.0% had a resuscitation order (Table 3).

Conclusions

These data suggest that patients living with primary CNS

tumors and cerebral metastases have a high degree of

symptom burden. The most common symptoms in this

population are gait impairment, cognitive/personality

Fig. 2 Symptom burden in study patients. The data shown demon-

strate the percentage of all patients on the x axis and the symptom on

the y axis. The most frequent symptoms in the study group were gait

impairment, cognitive/personality change, motor deficits, seizures and

delirium
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change, motor deficits, seizures and delirium. The literature

in palliative care in the brain tumor population has focused

upon seizures, cognitive changes, steroid side effects,

thromboembolism and the management of cerebral edema

[1, 2, 9, 12, 13]. While these topics are important, there is a

plethora of other symptoms, including gait impairment and

falls, aphasia, cognitive impairment, that cause significant

distress and impair quality of life. Palliative care services

are underutilized despite a high number of patients being

admitted to hospital when they are approaching the end of

life. We recognize that the population of patients included

in this study (all patients with primary or metastatic brain

tumors admitted to the inpatient neurology and neurosur-

gery inpatient services over a 6 month period) is diverse

and represents patients along a spectrum of disease from

early diagnosis to end of life. This population was chosen

in order to assess the total symptom burden in this popu-

lation, not simply the symptom burden in the last few

weeks of life. There is little data to demonstrate the timing

of end of life care discussions in this population. Including

the complete spectrum of patients in this study allowed us

to comment on the timing of these discussions and to

highlight the variability in the timing of end of life dis-

cussions (see below for further discussion).

In our study, 32 % of patients with primary CNS tumors

had aphasia or dysarthria (12 %). A further 61.9 % of

patients live with personality changes or cognitive

impairment during their time of illness. Aphasia, dysar-

thria, personality changes and cognitive impairment may

lead to impaired communication, which presents a specific

challenge in this population. At different stages of illness,

communication about complex topics and end of life

decision-making is required and may be impaired due to an

individual’s inability to adequately express themselves or

to fully understand the content of a discussion. Difficulty

with speech, limited communication or aphasia affects as

many as 64 % of patients in the final months of life [14].

Despite high rates of impaired communication, studies

show that speech and language therapies are underutilized

in patients living with brain tumors [14].

The most frequent end of life decisions made within the

last 4 weeks of life in patients with brain tumors focus upon

hydration, nutrition, steroid interruption, advance directives

and palliative sedation [9]. By then, patients may be cog-

nitively or psychologically unable to express what is most

distressing for them or what they fear about the future.

advocate for early discussions with patients when commu-

nication remains intact Watanabe and MacLeod [15].

Table 2 Symptom burden in study patients by subgroup

Total Primary brain tumor Metastatic brain

tumor
All Glial tumors PCNSL

Grade I/II Grade III/IV

All patients 168 (100 %) 144 (85.7 % of 168) 9 (8.9 % of 144) 101 (70.1 % of 144) 34 (23.6 % of 144) 24 (14.3 % of 168)

Gait impairment 110 (65.5 % of 168) 88 (61.1 % of 144) 3 (33.3 % of 9) 60 (59.4 % of 101) 25 (73.5 % of 34) 22 (91.7 % of 24)

Cognitive of

personality

change

104 (61.9 % of 168) 93 (64.6 % of 144) 3 (33.3 % of 9) 67 (66.3 % of 101) 23 (67.6 % of 34) 11 (45.8 % of 24)

Motor deficits 98 (58.3 % of 168) 82 (56.9 % of 144) 2 (22.2 % of 9) 60 (59.4 % of 101) 20 (58.8 % of 34) 16 (66.7 % of 24)

Seizures 96 (57.1 % of 168) 84 (58.3 % of 144) 5 (55.6 % of 9) 67 (66.3 % of 101) 12 (35.3 % of 34) 12 (50.0 % of 24)

Aphasia 46 (27.4 % of 168) 46 (31.9 % of 144) 2 (22.2 % of 9) 33 (32.7 % of 101) 11 (32.4 % of 34) 0 (0.0 % of 24)

Delirium 46 (27.4 % of 168) 35 (24.3 % of 144) 1 (11.1 % of 9) 29 (28.7 % of 101) 5 (14.7 % of 34) 11 (45.8 % of 24)

Headache 43 (25.6 % of 168) 39 (27.1 % of 144) 3 (33.3 % of 9) 29 (28.7 % of 101) 7 (20.6 % of 34) 4 (16.7 % of 24)

Visual changes 37 (22.0 % of 168) 35 (24.3 % of 144) 3 (33.3 % of 9) 27 (26.7 % of 101) 5 (14.7 % of 34) 2 (8.3 % of 24)

Falls 34 (20.2 % of 168) 30 (20.8 % of 144) 1 (11.1 % of 9) 23 (22.8 % of 101) 6 (17.6 % of 34) 4 (16.7 % of 24)

Sensory

disturbance

32 (19.0 % of 168) 26 (18.1 % of 144) 1 (11.1 % of 9) 19 (18.8 % of 101) 6 (17.6 % of 34) 6 (25.0 % of 24)

Pain 31 (18.5 % of 168) 21 (14.6 % of 144) 4 (44.4 % of 9) 12 (11.9 % of 101) 5 (14.7 % of 34) 10 (41.7 % of 24)

Dysphagia 23 (13.7 % of 168) 23 (16.0 % of 144) 0 (0.0 % of 9) 19 (18.8 % of 101) 4 (11.8 % of 34) 0 (0.0 % of 24)

Spasticity 22 (13.1 % of 168) 18 (12.5 % of 144) 0 (0.0 % of 9) 14 (13.9 % of 101) 4 (11.8 % of 34) 4 (16.7 % of 24)

Depression 18 (10.7 % of 168) 11 (7.6 % of 144) 3 (33.3 % of 9) 4 (4.0 % of 101) 6 (17.6 % of 34) 7 (29.1 % of 24)

Dysarthria 18 (10.7 % of 168) 17 (11.8 % of 144) 0 (0.0 % of 9) 11 (10.9 % of 101) 6 (17.6 % of 34) 1 (4.2 % of 24)

Incontinence 17 (10.1 % of 168) 16 (11.1 % of 144) 0 (0.0 % of 9) 14 (13.9 % of 101) 2 (5.9 % of 34) 1 (4.2 % of 24)

Diplopia 3 (1.8 % of 168) 3 (2.1 % of 144) 0 (0.0 % of 9) 1 (0.01 % of 101) 2 (5.9 % of 34) 0 (0.0 % of 24)

Anxiety 3 (1.8 % of 168) 1 (0.1 % of 144) 0 (0.0 % of 9) 1 (0.1 % of 101) 0 (0.0 % of 34) 2 (8.3 % of 24)
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Mental competence is very important to patients living

with brain tumors and to their caregivers [11]. The evi-

dence suggests that tumor size and grade are associated

with worse neuropsychological test scores [16]. However,

there is conflicting evidence regarding the effects of tumor

resection on cognition: tumor resection has the potential to

either improve (24 %) or to further impair (38 %) neuro-

psychological test results [16]. Both radiation therapy and

chemotherapy also contribute to neurotoxicity and poten-

tial cognitive impairment [17]. Patients place so much

importance on mental competence that they feel that it

directly determines their quality of life. These same

patients state that quality of life is more important for them

than is prolongation of life [11]. In addition to impacting

quality of life, impaired cognition impacts the decision-

making capacity of patients living with malignant gliomas.

Many of these patients have capacity compromise in

understanding, reasoning and appreciation as measured by

the capacity to consent to treatment instrument [18]. There

is no impairment in the ability to express a treatment

choice, however, this is a less complex aspect of medical

decision-making. Cognitive predictors for understanding

are short-term verbal acquisition, recall and semantic word

fluency [18]. These aspects of cognition are impaired in

patients with aphasia, which highlights the need for further

study on impaired cognition and communication on end of

life decision-making in patients living with brain tumors.

Patients and families rarely discuss end of life issues with

physicians at a time when the patient retains competence [9,

19, 20]. However, patients with brain tumors and their

caregivers value discussions with health care professionals

about death and dying and, in fact, many find such discus-

sions to be therapeutic [11]. The same study demonstrated

that patients living with brain tumors value their quality of

life very highly [11]. A qualitative study addressing quality

of life in patients with brain metastases showed that patients

feared being a burden on their families, that they did share

decision making with their family but often felt that they had

a lack of understanding of their disease [21]. It remains to be

determined if increasing the exposure of this patient popu-

lation to palliative care services would stimulate earlier end

of life discussions enabling patients to take a more active

role in the decision making process.

It is known that inpatients with primary malignant brain

tumors admitted to a general hospital account for 4 % of all

inpatients with palliative care needs [22]. While 4 % of

patients represents a small proportion of all patients with

palliative care needs, this group of patients is known to have

some of the highest palliative care needs. Patients living with

brain metastases also account for approximately 38 % of

patients in a general hospital with palliative care needs [22].

Our study shows that almost one-third (27 %) of patients

with primary brain tumors or brain metastases admitted toT
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the neurosciences inpatient unit have acute palliative care

needs and were transitioned from acute care hospital to

hospice services during the course of the study. Oberndorfer

et al. [23] showed that the most common reasons that patients

with advanced primary brain malignancies are admitted to

hospital in the last weeks of life include difficulties with

ongoing care at home due to immobility, an acute change in

the patient’s clinical condition, seizures and infection. A UK

study of hospice utilization in patients living with primary

malignant brain tumors showed that the vast majority of

patients accessing community palliative care services did so

after cessation of active therapy [14]. Within this group of

patients, only half benefitted from inpatient hospice services

while 74 % were re-admitted to local acute care hospitals for

management of symptom crises [14]. Despite the high

symptom burden at or near the end of life, only 12 % of

patients in our study received a palliative care consultation.

In our study, there is a gap between the number of patients

transitioning to hospice care and the number of patients

receiving a palliative care consultation.

Seventy-nine percent of patients had a designated health

care proxy, but there remains a wide degree of variation in

the timing of end of life discussions such as hospice

planning (1–140 days prior to death) and resuscitation

wishes (1–198 days prior to death). Patients with lower

KPS scores at the last clinic visit prior to hospitalization

were more likely to have a DNR order prior to death than

patients with higher KPS scores. The gap in palliative care

consultation and the range in timing of end of life discus-

sions reflects that a standard approach to end of life care in

this population has not yet been established.

Data suggests that patients with gliomas have fewer inter-

actions with palliative care specialists than other oncological

patients [24]. A survey of American neurologists suggested

that substantial gaps exist in the knowledge and attitudes of

practicing neurologists with respect to palliative care in neu-

rological patients [25]. There is a need to further educate both

general palliative care physicians and neurologists on the end

of life needs of patients with neurological disease.

The limitations of this study include its retrospective

design. This did not allow for quality of life measurements or

the study of the current content of end of life discussions.

Despite the disadvantages inherent to a retrospective study, it

also provides some advantages. For example, a physician’s

approach to and the timing of end-of-life care discussions is

likely to be altered simply because the physician is aware that

this aspect of care is under scrutiny. By investigating the

timing of end-of-life care discussions in a retrospective

manner, a realistic assessment of the current timing of these

discussions is possible, which in itself is valuable informa-

tion. This study also reflects patient management and referral

patterns by neuro-oncology specialists at a single, tertiary

care institution. The chart review included all documents

regarding patient care at Memorial Sloan-Kettering Cancer

Center and all of its satellite facilities. Information regarding

patients who were unable to obtain care at or chose not to

continue care at this institution would not be included in this

data. Thus, it is possible that the data may not reflect the full

range of symptoms and that it may represent a skewed

population of patients and that end of life care discussions

occurring outside of the institution could be missed. How-

ever, given the similarity of our results to that of other reports

in the literature [1–4, 10, 14], the care studied is likely to

reflect the care offered at other institutions. Patients’ symp-

toms were tracked based on both inpatient and outpatient

records. Because only the symptoms noted as an inpatient or

volunteered by the patient at outpatient visits or by telephone

correspondence are recorded, this introduces a potential

source of bias. However, this approach does ensure that all

reported symptoms are accounted for and, in addition to the

existing literature, provides a comprehensive framework for

future studies in this population. Further prospective studies

delving into the subjective patient-reported symptom bur-

den, into symptom management and into the content and

timing of end of life discussions as well as the reactions of

patients and their families to these discussions will be

invaluable. We consider the data obtained in this study, while

preliminary, important and valuable in the design of a

comprehensive prospective study.

Overall, it is clear that patients living with primary CNS

tumors and with cerebral metastases have a high degree of

symptoms burden but infrequent encounters with specialist

palliative care. We have demonstrated that, end of life

decision making takes places at variable stages of the dis-

ease trajectory and almost one-third of patients in the study

group transition to hospice care within a 6 month period. In

order to enhance this process, there is a role for specialist

palliative care participation in the care of more aggressive

and rapidly progressive brain tumors. Further research on

symptom management and the timing and content of end of

life discussions in patients living with brain tumors may

help decrease distress and improve quality of life through-

out the disease trajectory for both patients and caregivers.
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