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Abstract
The end-of-life management of children with diffuse intrinsic pontine glioma (DIPG) is challenging. Families cope with 
debilitating symptoms and make complex decisions regarding their child’s care. However, there is little evidence guiding 
palliative care provision for these children. Our objective was to describe the dying trajectory of children with DIPG, their 
symptoms, the care they require and the end-of-life decisions made for them. This retrospective cohort study analyzed the 
end-of-life care of 41 consecutive patients with DIPG who died between January 2001 and June 2010. All patients died of 
disease progression, experiencing a significant symptom burden prior to death. Despite this, the majority of patient days at 
the end of life were spent at home. However, 60% of patients were hospitalized at least once in their final 3 months, often 
close to the time of death. A wide range of healthcare professionals were involved, providing a range of medicinal/non-
medicinal interventions. Chemotherapy was given to 30% of patients in their final month. Thirty of 33 families approached 
(91%) agreed to a “Do not resuscitate” order. A small subset of families opted for intensive treatment towards the end of life 
including cardiopulmonary resuscitation, intensive care admission and mechanical ventilation. Children with DIPG have 
complex needs and require intensive multidisciplinary support. This paper describes the end-of-life choices made for these 
children and discusses how these choices influence our institutional model for palliative care. We believe this approach will 
be useful to clinicians caring for similar patients.
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Introduction

Children with diffuse intrinsic pontine glioma (DIPG) face 
a dismal prognosis with a 2-year survival rate under 10% 
[1–3]. In the months before death, disease progression leads 
to the development of symptoms that may be debilitating and 
significantly impact quality of life. The end-of-life manage-
ment of these children can be complex and challenging both 
for families and health professionals. It is, therefore, of great 
importance to develop an evidence base for the provision of 
high-quality palliative care to this population. However, few 

studies have attempted to describe the dying trajectory and 
end-of-life needs of these children.

The aim of this study was to describe: (1) the clinical 
course of children with DIPG during their last 3 months of 
life; (2) the symptoms experienced and management strat-
egies employed during this period; (3) the health profes-
sionals involved and organization of care; and (4) decision-
making regarding end-of-life care.

Patients and methods

A retrospective chart review was performed including con-
secutive patients with DIPG who died between January 
2001 and June 2010 and were treated at a large Canadian 
Pediatric Oncology Center. Cases were identified using the 
hospital Neuro-Oncology database which captures all new 
brain tumor diagnoses. Diagnostic criteria included the clas-
sical clinico-radiological findings of DIPG: Short history 
(under 6 months) of at least two of three neurological abnor-
malities (ataxia, cranial nerve palsies, long tract signs) and 
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characteristic MRI findings (a T1 hypointense, T2 hyper-
intense tumour centered within and diffusely infiltrating at 
least 50% of the pons). Biopsies were undertaken in case of 
any atypical findings [4]. All MRIs were reviewed at mul-
tidisciplinary team rounds upon original diagnosis. Hence 
no further radiological review was deemed necessary for 
this study. Eligible patients were diagnosed under the age 
of 18 and treated and followed by the institution. Patients 
were excluded if their end-of-life care (last 3 months) was 
coordinated by an outside hospital.

Demographic and clinical information was extracted from 
each patient chart relating to the clinical course and treat-
ment from the time of diagnosis. Further detailed data were 
obtained from each chart focusing on the final 3 months 
of life, including symptoms experienced, interventions 
provided (nutritional, communication and mobility aids, 
ventriculoperitoneal shunts and ventilation), care provi-
sion (location of end-of-life care and health professionals 
involved) and end-of-life choices (place of death, use of car-
diopulmonary resuscitation (CPR), “Do Not Resuscitate” 
(DNR) orders and autopsies). Medication use was docu-
mented for the last month of life.

This study was approved by the institutional Research 
Ethics Board.

Statistics

Simple descriptive statistics (medians, percentages, ranges, 
interquartile ranges) were used to summarize the data.

Results

Patient population

During the study period, 48 children died of DIPG. Of 
these, 6 were managed by outside centers during their final 
3 months and 1 was lost to follow-up. Information is pre-
sented on the remaining 41 children (19 male, 22 female).

Clinical course and cancer‑directed treatment

The median age at diagnosis was 6.8  years (range 
0–15.5 years). At diagnosis 38 (92%) of the 41 patients 
received cancer-directed treatment (90% radiation, 78% 
chemotherapy, 12% biopsy, 5% limited resection). One of 
these 38 patients was deemed too young to receive radiation 
and received chemotherapy alone. Limited resections were 
performed in 2 patients with atypical radiological findings 
due to exophytic components and were consistent with the 
diagnosis of DIPG. No biopsy targeted therapeutic protocol 
was open at the institution during the time period studied.

The remaining 3 (7%) patients were infants and did not 
receive disease-directed treatment due to a combination 
of age and clinical status at presentation. Two of these 3 
patients were diagnosed as neonates and died within their 
first few weeks of life.

At progression, 19 (46%) of 41 patients received cancer-
directed treatment. This was always chemotherapy/targeted 
treatment. Regimens used included oral drugs (Zarnestra, 
Temozolomide with/without Celebrex) and intravenous 
Nimotuzumab. A median of 1 line of treatment was given 
per patient after progression (range 1–3) and 45% of these 
treatment courses were given in the context of a phase I or II 
trial at our institution. During the study period, re-irradiation 
was not yet offered. In the last month before death, 30% of 
patients received chemotherapy/targeted agents.

All patients died of disease progression. Fifteen percent 
of patients were also suspected to have aspiration pneumonia 
at the time of death (Fig. 1).

Location of care in the final 3 months

The majority of patients remained at home for most of their 
final 3 months of life. One newborn patient died before 
discharge from hospital. Of the remaining 40 patients, 24 
(60%) were admitted to hospital at least once in their final 
3 months. The median number of admissions per patient 

Fig. 1  Timeline of the clini-
cal course indicating median 
survival and other important 
time intervals. All times shown 
are medians. The number of 
patients is indicated where it is 
less than 41

Diagnosis to Progression 5.6 months
(Range 0.3-13.5)

DIAGNOSIS DEATH

End of Radiation to Progression 4.9 months 
(range 0.4-12.2) n=37

Progression to Death 2.7 months
(Range 0-21.1)

Survival 
Entire Cohort 9.6 months (range 0.36-26.5) n=41
With Irradiation 9.6 months (range 4.1-26.5) n=37
Without Irradiation 1.8 months (range 0.36-2.5) n=4
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was 1 (range 0–2), and the median length per hospital stay 
was 4 days (range 1–36 days). Children spent 254 of a pos-
sible 3480 days (7%) as inpatients during their last 3 months 
(Fig. 2). Two-thirds of all admissions occurred in the final 
month of life. Twenty-one percent of admissions involved 
some time spent on an intensive care unit (ICU). Admis-
sion usually occurred for management of symptoms, most 
commonly pain or respiratory compromise, often following 
acute deterioration.

Care providers

Palliative care was provided by the Neuro-Oncology service. 
Fifty-nine percent of families received additional support 
from an inpatient or outpatient palliative care specialist. In 
the first half of the study, 29% of patients were followed by 
a palliative care specialist, increasing to 92% in the second 
half. During the study period, the palliative care team at our 
institution consisted of 1–2 full-time specialist nurses and a 
single part-time specialist physician.

Each patient had a Primary Physician directing their end-
of-life care. Physicians with varying backgrounds took on 
this role: Pediatric Oncologists (39%); Community Pediatri-
cians/Palliative Care Physicians (29%, 15%); Family Doctors 
(12%); and Intensivists for children on ICUs (5%).

Care providers from a range of multidisciplinary teams 
provided additional support (Table 1). A median of seven 
different multidisciplinary teams was involved per child 
(range 0–9).

Contact generally occurred on an as needed basis.

Symptoms

All patients experienced symptoms in their final 3 months, 
with a median of seven symptoms documented per patient 
(range 1–13) (Fig. 3).

Interventions and medications

A range of interventions were provided for patients in their 
final 3 months (Table 2). No child had a gastrostomy tube 
inserted in their last 3 months, but 3 patients (7%) had one 
placed prior to this time (1 at diagnosis, 2 after progression).

A small subset of patients received intensive interventions 
following disease progression.

A total of seven (17%) patients received some form 
of mechanical ventilation in their last 3 months of life 
(excluding elective anesthesia). This includes the two 
neonates who required ventilation whilst diagnosis was 

Fig. 2  Percentage days of hospi-
tal admission per patient in the 
last 3 months of life
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Table 1  Multidisciplinary teams involved in the final 3 months of life

Data available for 40 patients

Multidisciplinary teams Number (%) of 
patients (n = 40)

Social work 37 (93)
Community nursing 35 (88)
Occupational therapy 24 (60)
Dietetics 16 (40)
Physiotherapy 16 (40)
Speech therapy 11 (28)
Pastoral care 9 (23)
Child life 5 (13)
Psychiatry/psychology 4 (10)
Music/art therapy 4 (10)
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established. One neonate was weaned from the ventilator, 
and discharged home breathing independently. Ventila-
tion was withdrawn from the second, who died shortly 
afterwards. Of the remaining patients, 3 received a short 
period of mechanical ventilation in their final 3 months (1 
invasive; 1 non-invasive; and 1 both). These patients all 
experienced respiratory compromise in their final days, 
and ventilation commenced during CPR. One of these 
patients required only brief ventilatory support which was 
successfully weaned; the two other patients died following 
planned discontinuation of mechanical ventilation. Two 
additional patients received long-term mechanical venti-
lation via tracheostomy at parental request, which com-
menced prior to their final 3 months; they both died at 
home.

Ventriculoperitoneal shunts were placed for 2 (5%) of 
the patients in their last 3 months, although a further 3 
(7%) had shunts placed before that time. Portacaths were 
placed in 4 (10%) of the patients in their final 3 months to 
facilitate chemotherapy administration.

A medication history was available for 39 patients 
(Table 2). A median of 5 drugs was prescribed per patient 
(range 0–18). Only 49% of patients received opioid anal-
gesia. One patient received palliative sedation with con-
tinuous Morphine and Midazolam for end-of-life pain and 
agitation. Oral Dexamethasone was used to aid pain and 
symptom management for 62% of patients. Side-effects 
were noted in 54% of those treated, and 33% became 
cushingoid. Detailed information on dosing and length of 
dexamethasone courses was not fully available.

End‑of‑life choices and decision‑making

The last cancer-directed treatment (radiation, chemotherapy 
or surgery) was administered a median of 54 days (IQR: 
23–179 days) before death. However, 12 (30%) patients 
received chemotherapy in their last month (20% oral, 10% 
IV) (Table 2).

Ultimately, 23 (56%) children died at home. The remain-
ing 18 (44%) died in hospital, with 12 deaths on an inpatient 
ward, 3 in the emergency room (ER) and 2 in an ICU (exact 
location undocumented for 1 death). In the first half of the 
study period, 39% of patients died in hospital, compared to 
50% for the second half. No child died in a hospice, reflect-
ing a historic absence of local paediatric hospice beds.

A DNR discussion was documented in 80% of patient 
charts. Thirty of 33 families approached (91%) agreed to 
a DNR order, written a median of 28 (IQR: 11–68) days 
before death. However, 4 of these 30 patients received CPR 
in their final month. All 4 presented to hospital with res-
piratory compromise. One of these children had a DNR in 
place at this time, but their parents called emergency ser-
vices when their child became unwell, and did not provide 
the paramedics with the DNR. This patient stabilised briefly 
before death and didn’t receive mechanical ventilation. The 
other 3 patients only had their DNR orders established after 
initial resuscitation, and were all mechanically ventilated, as 
described before. None of the 11 (29%) patients without a 
DNR order received CPR in their final month.

A further 2 patients presented to hospital in extremis in 
their final hours, but were not resuscitated, dying in the ER 

Fig. 3  Symptoms documented 
in the last 3 months of life agita-
tion is defined as irritability, 
aggression or confusion. Emo-
tional disturbance is defined as 
anxiety, depression and other 
affective symptoms
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shortly afterwards. One had a DNR written in the ER and 
the second had no DNR order.

Twenty one (51%) of the charts documented a conver-
sation regarding autopsy. Ultimately, autopsies were per-
formed on 12 (29%) of the cohort.

Discussion

Although end-of-life care in DIPG is complex and challeng-
ing, there is a paucity of literature guiding the palliative 
management of these patients. This study provides one of 
the first detailed descriptions of palliative care requirements 
in DIPG. We corroborate previous data demonstrating the 

devastating profile of symptoms patients experience and 
the intensive interventions and multidisciplinary support 
required to manage them [5]. We go beyond previous litera-
ture in describing the end-of-life choices made on behalf of 
these patients, discussing below how these choices influence 
our institutional model of care.

Despite the universally fatal diagnosis, half of our fami-
lies requested cancer-directed treatment at disease progres-
sion. Re-radiation was introduced as a treatment modal-
ity for DIPG at our institution after 2010. Hence, no child 
received re-irradiation and treatment at progression often 
involved enrolment in early phase studies at our institution. 
Consistent with previous literature, many families pursued 
treatment until the end, and one-third of patients received 
chemotherapy/targeted therapy in their final month [6–10]. 
These treatments were generally well tolerated oral or 
infrequently administered IV medications. However, none 
of these agents were subsequently shown to be effective in 
DIPG [11]. This may be of concern as previous studies asso-
ciate cancer directed treatment at the end of life with child 
suffering and parental regret [6, 7]. Furthermore, clinicians 
may feel ethically challenged by requests to provide treat-
ments with uncertain efficacy in this context. In prescribing 
chemotherapy at the end of life, we are clear with families 
that the intent is to meet specific palliative goals such as 
improving quality of life or decreasing symptoms. Where 
chemotherapy fails to achieve those goals or causes more 
harm than good, we recommend discontinuation. Rarely, 
chemotherapy is continued for purely psychosocial reasons, 
but only in the absence of harm to the child. These situations 
are always challenging, but goal directed, shared decision-
making mitigates many concerns.

Two-thirds of our patients had a DNR at the time of 
death. Many clinicians believe DNR discussions should 
occur early in the course of a life-limiting illness, ideally at 
a time of stability, with clinicians who know the child best. 
Indeed, the majority of those families who were offered a 
DNR accepted it, and it may be that they found this discus-
sion helpful within a broader conversation that allowed their 
wishes to be respected in a large, complex healthcare sys-
tem. It is, then, perhaps, surprising, that one-third of patients 
did not have a DNR and that, consistent with the literature, 
orders were often instituted late in the disease course [12]. 
A lack of a DNR in end-stage cancer may concern clini-
cians who fear that CPR may lead to child suffering, parental 
regret and provider moral distress. We were unable to elu-
cidate barriers to DNRs but note that few patients received 
CPR, and none without a DNR received resuscitation in their 
final moments. This leads us to ask whether the existence of 
a DNR is often unrelated to the course of end-of-life events. 
In our experience, few of the families who are unable to 
agree to a DNR actually request resuscitation when the time 
comes. As such, although DNRs can be important elements 

Table 2  Interventions provided in the last 3 months of life and medi-
cations prescribed in the last 1 month

a Wheelchair and communication aid use was documented for 38 
patients diagnosed after infancy
b,c Invasive ventilation refers to ventilation delivered via endotracheal 
tube, whilst non-invasive ventilation refers to BiPAP (Bilevel Positive 
Airway Pressure)
d Medication data is available for 39 patients
e Complementary therapies include homeopathic drugs, Chinese 
herbal medications and vitamins

Number (%) 
of patients

Interventions
 Nasogastric tube 20 (49%)
 Wheelchaira 23 (61%)
 Communication  aida 11 (32%)
 Portacath 4 (10%)
 Invasive  ventilationb 4 (10%)
 Non-invasive  ventilationc 2 (5%)
 Ventriculoperitoneal shunt 2 (5%)
 Total parenteral nutrition 1 (2%)

Medicationsd

 Steroids 24 (62%)
 Opioid analgesia 19 (49%)
 Antiemetics 17 (44%)
 Laxatives 11 (28%)
 Anxiolytics 8 (20%)
 Oral chemotherapy 8 (20%)
 Anticonvulsants (for treatment or prevention of 

seizures)
7 (18%)

 Non-opioid analgesia 7 (18%)
 Antisecretory drugs 6 (15%)
 Antispasmodics 6 (15%)
 Complementary  therapiese 6 (15%)
 Intravenous chemotherapy 4 (10%)
 Osmotic diuretic (for raised intracranial pressure) 2 (5%)
 Palliative sedation 1 (3%)
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of end-of-life care, an over-emphasis on ‘getting the DNR’ 
may be unnecessary. Whilst it is theoretically possible (if 
legally complex) to institute a DNR against parental wishes 
in Canada, we find that it is rarely necessary or helpful to 
do so.

Families of children with cancer value the opportunity 
to plan the place of death, with many preferring death at 
home [13, 14]. We demonstrate that despite complex needs, 
intensive support can allow many children with DIPG to be 
cared for and die at home. Furthermore, round-the-clock 
oncology and palliative care support can allow community-
based physicians without specialist expertise to provide day-
to-day care. However, we note that a significant proportion 
of children were admitted to hospital in their final months. 
Although we did not examine qualitative data, our experi-
ence suggests that some families prefer the supportive envi-
ronment of hospital. Alternatively, increased community-
based support may prevent some admissions.

Consistent with the desire for treatment until the end, a 
small subset of patients was admitted to an ICU towards the 
end of life, with one death ultimately occurring in intensive 
care. Several recent reviews demonstrate an increasing pro-
portion of cancer deaths occurring in the ICU over time, 
despite increasing palliative care awareness and resource 
availability [15, 16]. Reasons for this are unclear and likely 
multifactorial, but it may be that intensive care at the end of 
life is now viewed as “normal” in our society.

We aim to avoid prescribing steroids wherever possible 
in progressive brain cancer. Doses are kept low and weaned 
as quickly as possible. Although steroids alleviate symp-
toms quickly and effectively, increasing doses are needed 
over time, with increasing side effects. Nonetheless, simi-
lar to a UK cohort, a significant proportion of our patients 
received dexamethasone, in our case, often initiated outside 
the Neuro-Oncology team [5]. There have been recent calls 
for the development of evidence-based guidelines for steroid 
prescription in DIPG [5, 17]. While we concur with this 
recommendation, we note a lack of research exploring paren-
tal perceptions of the benefits and harms of steroids which 
guidelines must take into account. In our experience, some 
families are extremely reluctant to wean steroids, whereas 
others acknowledge initial benefits, but later regret the side 
effects [18].

Institutional model of care

Our approach to palliative care arose from an awareness 
of the choices made by the families affected. Our multi-
disciplinary team provides a parallel model of care, with 
concurrent palliative and tumor-directed therapy. We intro-
duce palliative care services as early as possible in the dis-
ease course, with early and frequently repeated exploration 
of individual families’ goals and preferences, including 

preferences for resuscitation and location of care. How-
ever, a key aspect of our approach is child- and family-
centered care, which acknowledges that whilst guidelines 
exist, there is no ‘one-size-fits-all’ approach to any dis-
ease, least of all this complex condition. With numerous 
clinicians caring for each patient, meticulous communica-
tion is required to ensure that care is well coordinated. It 
is also vital to identify a most responsible team for each 
patient to act as the default conduit for communicating 
with the family.

Future developments

The landscape of tumour-focused management in DIPG 
is changing. The increasing use of diagnostic modalities 
including biopsies, warm autopsies and molecular profil-
ing, and therapeutic innovations like convection-enhanced 
treatment delivery may influence the disease experience 
and palliative care needs in ways that are currently unclear.

Limitations

This study has several limitations. It relies on the accuracy 
of clinical charting. Symptoms were not documented using 
validated scoring systems, and may underestimate the true 
symptom burden. Similarly, we had limited ability to judge 
the impact of interventions. Another criticism may be that 
this is a single center study, but we believe our practice 
reflects care provided in other high-income countries. Lastly, 
the voices of families and clinicians are missing in this study. 
We hope to elicit these perspectives in future research.

Conclusions

Children with DIPG experience a multitude of symptoms 
requiring intensive multidisciplinary end-of-life care. This 
paper describes the choices made for these children and 
discusses how these choices influence our institutional 
model for palliative care. We believe this approach will 
be useful to clinicians caring for similar patients.
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