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ABSTRACT
Purpose

Radiotherapy for oncologic emergencies is an im-
portant aspect of the management of cancer patients.
These emergencies—which include malignant spinal
cord compression, brain metastases, superior vena
cava obstruction, and uncontrolled tumour hemor-
rhage—may require treatment outside of hospital
hours, particularly on weekends and hospital holidays.
To date, there remains no consensus among radiation
oncologists regarding the indications and appropri-
ateness of radiotherapy treatment on weekends, and
treatment decisions remain largely subjective. The
main aim of the present study was to document the
incidence and indications for patients receiving emer-
gency treatment on weekends or scheduled hospital
holidays at a single institution. The secondary aim
was to investigate the compliance of such treatment
with the institution’s quality assurance policies, both
local and provincial.

Methods

From September 1, 2002, to September 30, 2004,
patients being treated over weekends (defined as
commencing at 6 PM on a Friday and concluding at
8 am of the next scheduled workday) and hospital
holidays were retrospectively identified using the
Oncology Patient Information System scheduling
module. Relevant patient data—including patient
age, sex, primary cancer site, specific radiation field,
rationale for treatment, referring hospital, total treat-
ment dose, radiation dose fractionation, inpatient or
outpatient status, and duration of treatment—were
collected and subsequently analyzed. Comparison to
local policy was performed subjectively.

Results

Over the 2-year period, 161 patients were prescribed
urgent radiotherapy over a weekend or on a hospital

holiday. Of this cohort, 68% were treated on both
Saturday and Sunday, 22% on Saturday alone, and
10% on Sunday alone. Most patients presented with
lung (31%), prostate (18%), and breast cancer (17%).
The top reasons for referral for emergency weekend
treatment included spinal cord compression (56%),
brain metastases (15%), and superior vena cava ob-
struction (6%). Most of the indications for treatment
generally followed the quality assurance policies
implemented both locally and provincially.

Conclusions

Patients treated over a weekend or on a hospital
holiday were generally found to be treated with ap-
propriate intent. Most treatment indications within
this study both complied with provincial policy and
showed a pattern of care similar to that seen in other
studies in the literature. Local policy appears to be
robust; however, policy improvements may allow for
more cohesiveness across radiation oncologists in
patterns of care in this important group of patients.
Comparisons with practice at other institutions would
be valuable and also a key step in developing sound
guidelines for all members of the radiotherapy com-
munity to follow.
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1. INTRODUCTION

Radiotherapy is an important treatment modality in
the management of cancer patients. Approximately
one half of all cancer patients require radiotherapy
treatment during the course of their illness '. Gener-
ally, treatment is accomplished using a system of
low- and intermediate-priority planning and sched-
uling, and patients are treated daily during the work-
ing hours of the cancer centre. However, occasions
arise on which radiotherapy must be planned and
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delivered on an emergency basis, and these occa-
sions may occur outside of regular working hours.
On weekends and statutory holidays, emergency
treatments are subject to the discretion of the attend-
ing radiation oncologist.

Cancer Care Ontario (cco) defines oncologic
emergencies as “medical conditions arising from a
reversible threat to organ function requiring radiation
treatment within a few hours of diagnosis.” The most
common oncologic emergencies include malignant
spinal cord compression, brain metastases (compli-
cated by altered level of consciousness, uncontrolled
seizures, or uncal herniation), superior vena cava
obstruction (complicated by cardiovascular or neu-
rologic compromise), acute airway obstruction, or
uncontrolled tumour hemorrhage !

The Odette Cancer Centre (occ) in Toronto,
Canada, offers radical and palliative radiotherapy
treatment for cancer patients. The radiotherapy
department at the occ regularly operates Monday—
Friday, 8 AM—6 pm2. Additionally, a clinic dedicated
to accommodating the urgent management of pa-
tients who require rapid access to radiotherapy for
treatment of either their symptomatic metastatic or
primary disease progression operates during work-
ing hours >#. The centre may operate on weekends
and holidays to accommodate radiation treatment
of oncologic emergencies involving patients for
whom a delay in radiotherapy might compromise
treatment outcome 2.

Standards for quality assurance are devised and
implemented to facilitate commonality in establish-
ing and evaluating quality assurance programs at
cancer centres across Canada !'. For the purposes
of the present study, quality assurance is defined as
adherence of an institution to its own departmental
policy. To date, literature to suggest appropriateness
of delivering radiation treatment on weekends and
holidays is scarce, and no cohesiveness is apparent
in the standards of care for weekend radiation treat-
ment >. The main objective of the present study was
to determine the incidence of radiotherapy treatment
on weekends and statutory holidays, and the specific
reasons for such treatment during the study period.
The secondary objective was to ascertain whether the
reasons for weekend and holiday treatment adhered to
departmental policy and therefore achieved compli-
ance with quality assurance procedures implemented
by both the occ and cco.

2. MATERIALS AND METHODS

The radiation treatment policy for the department
of radiation oncology at the occ states that weekend
radiation treatments should be considered only in the
following circumstances:

*  When a delay in radiotherapy might compromise
treatment outcome

*  When pain control is impossible with medical
therapy and, in the judgment of the attending
radiation oncologist, radiation has the potential
to provide pain relief within 48 hours

Treatment should not be undertaken on the
weekend simply to facilitate the patient’s discharge
from hospital unless the use of multiple fractions
per day was not possible earlier in the week, or the
inpatient bed is urgently needed for another oncol-
ogy patient 2.

To handle weekend emergencies at the occ, a ra-
diation oncologist and two radiation therapists are on
call at all times during the weekend and on scheduled
hospital holidays. A weekend is defined as commenc-
ing at 6 pm on a Friday and concluding at 8 am of the
next scheduled workday (usually a Monday). Using
the Oncology Patient Information System scheduling
module at the occ, we retrospectively identified
patients who were treated with radiotherapy on a
Saturday, Sunday, or holiday between September 1,
2002, and September 31, 2004. These dates were
chosen based on the retrospective availability of
patient tracking into the radiotherapy system. Once
the patients were identified, their identification num-
bers were used to obtain relevant information from
the associated electronic patient records. Variables
subsequently collected included patient age, sex,
primary cancer site, specific radiation treatment field,
rationale for treatment, referring hospital, attend-
ing radiation oncologist, total treatment dose, dose
fractionation, occ inpatient or outpatient status, and
duration of treatment. Results were then analyzed
using descriptive statistics and, to assess adherence
to quality assurance standards, were compared with
the current departmental policy as described earlier
for treatment of patients on weekends. All patient
information was rendered anonymous, and research
ethics approval was obtained.

Patient treatments were grouped into intervals
based on the date of first visit to the radiotherapy
department: September—December 2002, January—
April 2003, May—August 2003, September—Decem-
ber 2003, January—April 2004, May—August 2004,
and September 2004. The data were compared by
interval and by year to account for inter-interval and
inter-year variability.

3. RESULTS

From September 2002 to September 2004, 161 pa-
tients were treated as emergency cases over a week-
end. In this patient cohort, 176 anatomic sites were
planned for emergency radiation. The median number
of patients treated was 21 per interval, with an aver-
age of 1-2 patients per weekend. Table 1 illustrates
that, overall, most patients (68%) were treated on
both Saturday and Sunday, less frequently (22%) on
Saturday alone, and the least frequently on Sunday
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alone (10%). Additionally, 6.2% were treated on a
statutory holiday attached to a weekend. (No data
were collected for statutory standalone holidays not
attached to weekends, and therefore no results can
be generated for these unique situations.) The pattern
was generally consistent over the 2 years and was not
influenced by long weekends. The general trend as
described was also consistent across intervals.
Table 1 lists the age, sex, primary cancer site,
dose fractionation schedule, and inpatient or out-
patient status of the studied patients. Median age
was 67 years (range: 38—88 years). In 70% of cases,
patients receiving treatment were outpatients; the
remainder were inpatients either at the occ or a lo-
cal community hospital. The highest frequencies of
primary tumour diagnoses were lung (31%), prostate
(18%), and breast cancer (17%). In 94% of cases,
patients were treated with 20 Gy in 5 fractions. Of
all cases treated over the weekend or on a hospital

holiday, 66% received radiation to the spine; 16%, to
the brain; and 11%, to the chest/mediastinum. In 15%
of the overall population, radiation to more than one
anatomic site was urgently prescribed (Figure 1).

Table 11 describes the main reasons for prescrip-
tion of emergency weekend or holiday treatment.
Spinal cord compression (56% of the cohort), brain
metastases (both symptomatic and asymptom-
atic—15%), and superior vena cava obstruction
(svco—6%) were the top three reasons for referral
for emergency weekend or holiday treatment.

When reviewing treatments given over a weekend
for compliance with departmental policy, a purely
subjective analysis suggests that close to three quar-
ters (129/169) of the reasons for treatment can be
said to reflect appropriate intent. In a more detailed
look at Table 11, most reasons for treatment appear
justified; however, reasons such as brain metastases,
painful skeletal or spine metastases, and impending

TABLE 1 Treatments delivered over a weekend or long weekend, September 2002 to September 2004

Treatments delivered in

2002 2003 2004 Total
Sep—Dec Jan—Apr May-Aug Sep—Dec Jan—Apr May-Aug Sep—Dec m (%)
m (%) m (%) m (%) m (%) m (%) m (%) (data for
Sep only)
m (%)
Saturday only 4 13 7 35 10 48 2 9 3 15 8 25 2 14 36 22
Sunday only 4 13 4 20 0 0 3 13 3 15 1 3 1 7 16 10
Both days 23 74 9 45 1 52 18 78 14 70 23 72 1 79 109 68
Total 31 100 20 100 21 100 23 100 20 100 32100 14 100 161 100
TABLE I Patient characteristics
Characteristic 2002 2003 2004 Overall
Patients treated (n) 31 64 66 161
Median age (years) 65 67 67 —
Sex [n (%)]
Male 21 (68) 41 (65) 38 (57) 100 (62)
Female 10 (32) 23 (35) 28 (43) 61 (38)
Primary site [n (%)]
Lung 15 (48) 20 (31) 15(23) 50 (31)
Prostate 3(10) 13 (20) 12 (18) 28 (17)
Breast 3 (10) 11 (17) 13 (20) 27 (17)
Lymphoma/myeloma 3 (10) 1(2) 5(8) 9 (6)
Colorectal 0(0) 4(6) 0(0) 4(2)
Others 6(19) 7(11) 14 (21) 27 (17)
Unknown 1(3) 8 (13) 7(11) 16 (10)
Ambulatory status [n (%)]
Inpatient 12 (39) 17 (27) 20 (30) 49 (30)
Outpatient 19 (61) 46 (72) 46 (70) 111 (69)
Unknown 0(0) 1(1) 0(0) 1(1)
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FIGURE 1 Anatomic sites treated as emergencies over a weekend or
holiday. 61 = gastrointestinal.

spinal cord compression were not considered justified
under occ policy.

4. DISCUSSION

Approximately 5200 patients are seen annually for
radiation oncology consultation at the occ. This num-
ber represents about 50%—60% of the local population
of new cancer patients who will need radiotherapy
during the treatment of their illness '-°. Radiation
for oncologic emergencies is quick and effective in
alleviating symptoms caused by cancer progression.
The success rate (at least partial symptom control) is
approximately 70%—80% 7-%. The data extracted in
the present study demonstrate that 1.6% of the entire
annual patient population seen at the occ required
radiation treatment on an urgent basis over a week-
end or holiday 2. That result was expected because,
of patients treated with radiation, only a very small
population present with oncologic emergencies #, and

TABLE 1 Reasons for emergency weekend radiotherapy

of those emergency patients, only 1 or 2 on average
are treated over a weekend. When the total patient
cohort of 161 in this study was averaged over the
2-year study period, the result was slightly more than
1 patient treated each weekend.

The overall number of cases treated with emergen-
cy intent on a weekend or holiday was not compared
with the total number of emergency cases managed
either during working hours or on weekday evenings,
because these data were inaccessible. Consequently, it
is difficult to ascertain if, relative to other patterns of
care in this realm >, more referrals were seen over the
weekend than during the week. Whether the number
of referrals for emergency treatment escalated on Fri-
day as compared with other weekdays—as has been
documented in past studies >—was also not conclu-
sive. However, over the 2-year period, we observed
very few instances in which patients were not treated
on weekends, suggesting that, although radiotherapy
emergencies remain rare, they are indeed common
enough to warrant sufficient resource allocation to
maintain an appropriate standard of care for urgent
symptomatic cancer patients.

Weekend treatment with radiotherapy is not a
rarity in the management of curable cancer patients.
Accelerated, continuous fractionation with 7-day-per-
week courses has been studied and shown to provide
excellent tumour control, particularly in head-and-
neck cases . However, in the management of pal-
liative patients, considerably fewer data are available
on the suitability of weekend treatments and accept-
able standards of care. A recent study into patterns
of care demonstrated that the top three reasons for
administering radiation urgently were myelocompres-
sion from spinal metastases, svco, and intracranial
pressure from brain metastases >. These appear also
to be the most common emergency conditions across
other series 7, and the data from the present study

2002 2003 2004 Overall
m (%) m (%) m (%) m (%)
Spinal cord compression/cauda equina® 17 53 34 52 43 60 94 56
Brain metastases 4 13 11 17 10 14 25 15
Superior vena cava obstruction (Svco)? 1 3 6 9 3 4 10 6
Acute nerve root compression/neurologic compromise?® 1 3 3 5 5 7 9 5
Impending spinal cord compression 1 3 1 2 1 1 3 2
Non-compressive painful spinal metastases 4 13 0 0 4 6 8 5
Painful skeletal metastases (non-spinal) 1 3 0 0 3 4 4 2
Pelvic/gastrointestinal hemorrhage® 1 3 2 3 0 0 3 2
Acute airway obstruction (non-svco®) 1 3 3 5 1 1 5 3
Leptomeningeal disease® 1 3 3 5 0 0 4 2
Malignant bowel obstruction® 0 0 1 2 0 0 1 1
Increased symptoms from disease (non-obstructive)? 0 0 1 2 2 3 3 2
Total 32 65 72 169

2 Reason considered to be adherent to departmental policy at the Odette Cancer Centre 2.
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show similar correlation. It is well recognized that
spinal cord compression and svco remain classified as
“emergency’”’ conditions, as does tumour obstruction
or bleeding '!!2, These conditions are all documented
within the cco guidelines—a situation that generally
suggests that the intent for treatment in the present
study complies with cco policy !.

The occ departmental policy is different from that
of cco: the department is bound by looser guidelines,
without clear objectives for treatment on weekends
and holidays. An example would be the statement
“when a delay in radiotherapy might compromise
treatment outcome” 2. With that statement in the
policy, some radiation oncologists could justify
treating an impending cord compression over the
weekend if they feel it may compromise outcome;
other oncologists may not feel the same way. The
retrospective nature of the study made it difficult to
determine from case records the exact intent for treat-
ment in these more “grey’ areas, and thus, became a
limitation of the research. Certainly, treatment intent
would be easier to document prospectively, because
patterns of practice and adherence to policy can be
clarified up front.

Although the occ policy remains generally suit-
able, it is indeed in need of some revision. But a dif-
ficulty remains: In the absence of published literature
or practice guidelines to suggest the policies that
should be followed, the decision to treat becomes
a subjective one—at the discretion of the radiation
oncologist. The notion of an “emergency condition”
will definitely vary from one radiation oncologist to
another. Aside from the top three, some of the indica-
tions for treatment are difficult to justify even with
the small, but meaningful, percentage of patients who
are prescribed treatment over a weekend when such
prescription was unnecessary. Discrepancies will
invariably arise between doctors in decision-making
about emergency treatments—such as those relating
to an impending spinal cord compression or to painful
metastases with no neurologic or organ compromise,
or even to new brain metastases in patients who are
relatively asymptomatic and are controlled with medi-
cal management such as corticosteroids. Additionally,
as seen in Figure 1, close to 20% of patients received
treatment for more than 1 site over a weekend. Per-
haps the need to expedite treatment for one urgent
site allowed a second site that may not have been as
great an emergency to be treated simultaneously—a
situation that occurred in some of the cases in the
present study. Along the same lines, it was unclear
whether some treatments were delivered to inpatients
over the weekend so as to expedite their discharge
from hospital, as covered in the original occ policy.
This information was very difficult to obtain, and
again, the decision would be quite subjective and not
necessarily documented.

The degree of symptom severity as perceived
by the oncologist also plays a large role in deciding

on weekend treatments, and perhaps the symptoms
and severity that are classified as “urgent” (treat-
ment within 72 hours) and “emergency” (same-day
treatment) should be standardized within the occ. A
questionnaire such as the Edmonton Symptom As-
sessment System could be a first-line tool to measure
symptom severity and may be useful in this context
to analyze and justify whether emergency treatment
is warranted 3.

March 20, 2003, to May 31, 2003, represented
the peak reported incidence of the severe acute
respiratory syndrome (sArs) outbreak in Toronto,
during which increased infectious disease precau-
tions were implemented. The occ was classified as a
level O facility, where no probable or suspected sARs
cases were reported. However, the affiliated hospital,
Sunnybrook and Women’s College Health Sciences
Centre, was rated as a category 2 facility 4. Surpris-
ingly, the patterns of care for prescribed emergency
radiotherapy over weekends and hospital holidays
remained unaffected based on the data tracked over
the study period. Anecdotally, its was expected that,
because the occ was identified at level 0, physicians
would prescribe weekend radiotherapy with little
hesitation, given that most patients (who were outpa-
tients) could receive radiotherapy treatment without
risk of exposure to sars. In fact, it might have been
expected that the referral rate would decline, because
the occ could not accept any patients transported
from a facility with a status greater than level 1.
The data did not reflect a decline; a similar pattern
of care was documented over the entire 2-year study
period (Table 1).

To ensure that only oncologic emergencies as
defined by the cco are treated outside regular hospital
hours, our recommendation would include a revision
to the current occ weekend treatment policy to ex-
plicitly state the conditions that qualify for weekend
radiation treatment. These conditions would include
malignant spinal cord compression, symptomatic
brain metastases after initiation of medical therapy in
patients who are unsuitable for surgery, superior vena
cava obstruction (complicated by cardiovascular or
respiratory compromise), acute airway obstruction,
uncontrolled tumour hemorrhage, or neurologic com-
promise . Including the degree of symptom severity
as measured by standardized questionnaires agreeable
to the oncologists would also be useful. Collaborat-
ing with other radiation oncology centres in Ontario
and Canada to document their patterns of care in the
treatment of oncologic emergencies would certainly
be ideal. Such collaboration would allow for improve-
ment on the small number of cases currently analyzed
and would initiate a more formal process, developing
into practice guidelines in the future, to improve the
standard of care for all patients who require emer-
gency radiotherapy for their symptomatic illness.

Future directions would include prospectively
collecting data on patients treated on weekends and all
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statutory holidays (whether attached to a weekend or
standing alone), and expanding the search to include
all emergencies treated at all hours, so as to make
better direct comparisons between groups treated on
the weekends and those treated at other times, and to
document outcomes in a more effective manner.

5. CONCLUSIONS

Radiotherapy is a treatment modality necessary to
address symptom control in cancer patients. The use
of radiation for oncologic emergencies is justified, and
weekend and holiday treatments are needed in a small
percentage of patients. The present study confirmed
that most weekend and hospital holiday treatments
were intended for patients found to have an oncologic
emergency, and that the treatments generally adhered
to both departmental and provincial policy. However,
there may be a place for revision and standardization
of these policies to improve overall care for this small
but important population of patients.

6. REFERENCES

1. Cancer Care Ontario. Quality Assurance Framework of the
Toronto Sunnybrook Regional Cancer Centre. Toronto: Cancer
Care Ontario; 2004.

2. Sunnybrook Health Sciences Centre Department of Radiation
Oncology. Policy and Procedure 13: Radiation Treatment on
Weekends. Toronto: Sunnybrook Health Sciences Centre; 2003.

3. Andersson L, Sousa P. An innovative way of caring: palliative
radiation therapy rapid response clinic. Can Oncol Nurs J
1998;8:146-7.

4. Danjoux C, Chow E, Drossos A, et al. An innovative rapid
response radiotherapy program to reduce waiting time for pal-
liative radiotherapy. Support Care Cancer 2006;14:38-43.

5. Christian E, Adamietz IA, Willich N, Schéfer U, Micke O on
behalf of the German Working Group Palliative Radiotherapy
and the German Society for Radiation Oncology (DEGRO).
Radiotherapy in oncological emergencies—final results of a
patterns of care study in Germany, Austria and Switzerland.
Acta Oncol 2008;47:81-9.

6. Ciezki JP, Komurcu S, Macklis RM. Palliative radiotherapy.
Semin Oncol 2000;27:90-3.

7. Donato V, Bonfili P, Bulzonetti N, ez al. Radiation therapy for
oncological emergencies. Anticancer Res 2001;21:2219-24.

8. Samant R, Gooi AC. Radiotherapy basics for family physicians.
Potent tool for symptom relief. Can Fam Physician
2005;51:1496-501.

9. Poortmans P, Vulto A, Raaijmakers E. Always on a Friday?
Time pattern of referral for spinal cord compression. Acta Oncol
2001;40:88-91.

10. Skladowski K, Maciejewski B, Golen M, Pilecki B, Przeorek
W, Tarnawski R. Randomized clinical trial on 7-day-continuous
accelerated irradiation (car) of head and neck cancer—report
on 3-year tumour control and normal tissue toxicity. Radiother
Oncol 2000;55:101-110.

11. Kwok Y, DeYoung C, Garofalo M, Dhople A, Regine W.
Radiation oncology emergencies. Hematol Oncol Clin North
Am 2006;20:505-22.

12. Loblaw DA, Perry J, Chambers A, Laperriere NJ. Systematic
review of the diagnosis and management of malignant extra-
dural spinal cord compression: the Cancer Care Ontario Prac-
tice Guidelines Initiative’s Neuro-oncology Disease Site Group.
J Clin Oncol 2005;23:2028-37.

13. Bruera E, Kuehn N, Miller MJ, Selmser P, Macmillan K. The
Edmonton Symptom Assessment System (ESAs): a simple
method for the assessment of palliative care patients. J Palliat
Care 1991;7:6-9.

14. Lee J, Holden L, Fung K, Danjoux C, Chow E, Gillies C.
Impact of severe acute respiratory syndrome on patient access
to palliative radiation therapy. Support Cancer Ther 2005;
2:109-13.

Correspondence to: Gunita Mitera, Rapid Response
Radiotherapy Program, Department of Radiation
Therapy, Odette Cancer Centre, 2075 Bayview Av-
enue, Toronto, Ontario M4N 3MS5.

E-mail: Gunita.Mitera@sunnybrook.ca

*  Departments of Radiation Therapy and Radiation
Oncology, Odette Cancer Centre, Sunnybrook
Health Sciences Centre, University of Toronto,
Toronto, ON.

CURRENT ONCOLOGY—VoLUME 16, NUMBER 4



