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Background: Bone metastases clinic (BMC) is a multidisciplinary clinic where patients with bony
metastases are assessed in conjunction by orthopedic surgery, radiation oncology, interventional radiology,
and palliative medicine teams. The objective of the study was to determine the number of older adult (OA)
referrals made to BMC and to examine their case dispositions.

Methods: Patients who were referred to the BMC from 2007 to 2015 were included in the study.
Demographic information including gender, age, Karnofsky Performance Status (KPS), primary cancer site
and reason for referral, as well as case dispositions were recorded for each patient. The proportion of OA
attendance was calculated for each year from the total number of patient visits. OA attendance was defined
as individuals >65 years of age who attended the BMC, and non-OA patients were those <65 years of age.
Descriptive statistics were employed.

Results: A total of 551 patients were included with a median age of 64 years. The median KPS was 70 for
OA and 80 for non-OA patients. OA attendance ranged per year from 42.5% to 58.7%. 14.1% of non-OA
and 10.9% of OA patients were offered surgery. Sixty-two patients in both cohorts (22.6% of OA and 22.4%
of non-OA patients) were offered palliative radiation.

Conclusions: From 2007 to 2015, OA patients comprised a significant proportion of referrals to the BMC.
Younger patients were offered surgery slightly more often when compared to OA patients. Age did not

appear to be a precluding factor for BMC referral or a deterrent in treatments offered.
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Introduction

Bone is a common site of metastasis from advanced
cancer and can lead to complications such as bone pain,
pathological fractures, and spinal cord compression (1-3).
Bone metastases are a common cause of cancer-related pain
and can manifest in functional impairment and reduced
quality of life in affected patients (3,4). There is a variety of
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efficacious treatments for palliation of symptomatic bone
metastases such as radiation therapy, surgical intervention,
bisphosphonates, and analgesics (5-8).

"The bone metastases clinic (BMC) at Sunnybrook Odette
Cancer Centre provides highly specialized, evidence-based
treatment and symptom control for patients with bony
metastases. Patients with complicated or symptomatic
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Table 1 Demographic information by age

OA patients Non-OA patients
Demographic (=65 years of age) (<65 years of age)
N=274 N=277
Gender, % (n)
Male 54.4 [149] 38.6 [107]
Female 45.6 [125] 61.4 [170]
Age (years)
Median 75 57
Range 65-94 29-64
KPS, % (n)
10 01[0] 0.4 [1]
20 0.4 [1] 0.4 [1]
30 0.7 [2] 0.7 [2]
40 3.6 [10] 2.9(8]
50 7.7 [21] 5.4 [15]
60 23.4 [64] 14.1 [39]
70 33.6 [92] 19.1 [53]
80 18.2 [50] 33.2 [92]
90 9.9 [27] 20.2 [56]
100 2.6[7] 3.6 [10]
Primary cancer site, % (n)
Prostate 24.5 [67] 4.7 [13]
Lung 20.4 [56] 21.3 [59]
Breast 20.1 [55] 36.1 [100]
Renal cell 9.1 [25] 11.6 [32]
Multiple myeloma 7.3 [20] 3.2[9]
Unknown 2.2 [6] 298]
Other 16.4 [45] 20.2 [56]
Reason for referral, % (n)
Bone pain 52.6 [144] 52.3 [145]
Pathological fracture 14.6 [40] 9.4 [26]
Lesion seen in 13.9 [38] 14.4 [40]
diagnostic imaging
Impending fracture 8.4 [23] 8.3 [23]
Other 10.6 [29] 15.5 [43]

KPS, Karnofsky Performance Status.
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bone metastases are referred to BMC where they are seen
concurrently by orthopedic surgery, radiation oncology,
interventional radiology, and palliative care teams (9).

Older adult (OA) cancer patients are a unique cohort in
cancer care, as they are less likely to have localized disease
and often experience more symptoms than younger patients
(10,11). Previous studies have demonstrated that low rates
of OA patients receive curative and/or palliative treatments
for cancer, due to opposing views that exist regarding the
ability for older adults to endure these treatments (10,12,13).
There is some speculation that age bias is a deterrent for
treatment in OA patients (14). Additionally, it has been
widely observed that OA patients are not well represented
in clinical trials; this fact makes the results found in these
trials inaccurate to apply to older patients (15,16).

The objectives of the present study were to determine
the rate of OA attendance at BMC and to analyze case
dispositions following BMC consultation.

Methods

The BMC is an outpatient clinic at the Odette Cancer
Centre at Sunnybrook Health Sciences Centre that provides
consultation to advanced cancer patients with complicated
bony metastases. All patients who were referred to the BMC
from 2007 to 2015 were included in the study. Demographic
information including age, gender, Karnofsky Performance
Status (KPS), primary cancer site, reason for referral, and
case disposition were recorded in a prospectively collected
database. The proportion of OA attendance was calculated
for each year from the total number of patient visits. OA
attendance was defined as individuals >65 years of age
who attended the BMC, and non-OA attendance as those
<65 years of age. Descriptive statistics were conducted on
demographic and case disposition information. The study
was approved by the institutional research ethics board of
Sunnybrook Health Sciences Centre (No. 149-2017).

Results
Patient characteristics

Between 2007 and 2015, a total of 551 patients were seen
in the BMC (Table 1). The median age of all patients was
64 years, and the median KPS for OA and non-OA patients
was 70 and 80, respectively. The majority of patients
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Table 2 Number of older adult referrals by year, 2007-2015

Total number of OA referrals

Year referrals (N) by year, % (n)
2007 20 50 [10]
2008 73 45.2 [33]
2009 64 46.9 [30]
2010 46 58.7 [27]
2011 55 56.4 [31]
2012 63 52.4 [33]
2013 66 54.5 [36]
2014 72 56.9 [41]
2015 92 46.7 [43]

OA, older adults.

Table 3 Interventions offered after BMC consultation among age
groups

OA patients
(=65 years of age)
% (n); N=274

Non-OA patients
(<65 years of age)
% (n); N=277

Intervention

Palliative radiotherapy 22.6 [62] 22.4[62]
No action 21.2 [58] 19.5 [54]
Further investigation 18.2 [50] 22.7 [63]
required

Surgery 10.9 [30] 14.1 [39]
Minimally invasive 4.0 [11] 3.2 [9]
procedure

Other 23.0 [63] 18.1 [50]

OA, older adults.

originated from home (93.5%) with a small proportion
from the hospital (4.4%) or from another location such as
a nursing home (2.1%). Overall, 49.7% of all patients were
OA, with OA attendance per year ranging from 45.2%
to 58.7%. Trends of OA attendance by year remained
relatively stable (Zable 2).

Case dispositions

The main case dispositions for all patients were orthopedic
surgery or palliative radiotherapy to treat their bone
metastases after BMC consultation (7able 3). Surgery was
offered to 10.9% of OA patients (n=30) and 14.1% of non-
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OA patients (n=39). External-beam palliative radiotherapy
(maximum dose: 30 Gray in 10 fractions) was offered
equally to both age cohorts; 22.6% of OA patients and
22.4% of non-OA patients. A minority of patients were
offered minimally invasive procedures such as vertebroplasty
or cementoplasty; these procedures were offered to 4.0%
of OA (n=11) and 3.2% of non-OA patients (n=9). Further
investigation such as additional imaging was required in
18.2% of OA patients and 22.7% of non-OA patients.
23.0% of OA and 18.1% of non-OA patients received other
case dispositions, such as the need for adjustment of pain
medication or a referral to another medical specialty. No
action was warranted if patients were either asymptomatic
or had a stable condition, occurring in 58 OA patients and
54 non-OA patients (21.2% and 19.5% respectively).

Discussion

Older adult patients comprise approximately half of all
cancer cases, with estimates projecting an increase in
the prevalence of OA with cancer due to the impending
demographic shift expected from the baby boomer
generation (16-19). Age may pose a significant deterring
factor in accessing medical treatment. Several authors have
highlighted the under-treatment of older cancer patients
(17,19,20), with age bias as a potential reason for fewer
OA patients receiving the same treatment as non-OA
patients (14,19,20).

To gain a better understanding of the potential effect
of age bias in physician decision-making, Foster ez al. (17)
conducted a study by sending case scenarios to a total of
200 physicians listed in the American Medical Association
as being involved in the care of OA cancer patients. Each
of the four case scenarios had two nearly identical versions,
with age being the only variation. Similar to the results of
the present study, Foster ez 4/. found that the cases offering
radiation were not significantly different between OA and
non-OA patients. However, for 2 of the 4 hypothetical
scenarios that dealt with aggressive treatments such as
surgery and chemotherapy, selected treatments differed
significantly based solely on the age of the patient, with
the younger patient more often receiving these therapies;
invasive surgical procedures were the only treatment
option that slightly differed in the present study as well.
Additionally, a systematic review on treatments in older
females with breast and gynecological cancers found that
many studies concluded that age alone was a significant
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factor for under-treatment with surgery, adjuvant
chemotherapy and radiation, independent of all other
factors (19).

A potential explanation for the age bias observed in
physicians could be that OA patients have been historically
excluded from clinical trials, which limits evidence of safety
and efficacy of treatment in this population (15,16); this
could contribute to the hesitation experienced by some
physicians in exposing OA patients to these treatments.
OA patients may also present with more comorbidities
and lower performance status, often making their cases
more complex (10,17,20); this could potentially affect the
level of difficulty in treating these patients. As well, OA
patients may be more likely to decline treatment offered
to them due to a multitude of factors; many OA patients
may face additional barriers, such as a lack of social support
and limited transportation (17). Barriers such as these,
in addition to advanced age, could be factors that would
discourage OA patients from accepting treatment.

In the present study, relatively similar rates of OA and
non-OA patients were offered subsequent treatments
following consultation at the BMC, indicating that case
disposition was not limited by age of the patient. This is an
important observation, as several studies have concluded
that OA patients can greatly benefit from the same standard
treatments as non-OA patients. One retrospective analysis
by Campos et al. (10) comparing radiotherapy response
among OA and non-OA patients with bone metastases
found that regardless of age, pain relief was equal. Liang
et al. (21) measured outcomes among patients over 60 years
of age after surgery for spinal metastases concluding
that surgery in this cohort can provide many benefits
such as improvement of pain and neurologic symptoms
and restoration of functional status. However, the study
cautioned that the risk of postoperative complications
may be higher in an OA population, highlighting the need
for awareness that more invasive treatments may still be
efficacious in OA patients but with varying short- and long-
term outcomes.

Contrary to the literature on the topic, OA referrals
comprised a significant number of referrals in the given
time period. Our study observed that OA patients were also
given relatively equal opportunity for various treatment
options when compared to non-OA patients. A possible
reason for our positive result could be the relatively recent
demographic shift resulting in more OA patients with
metastatic disease and therefore more representation
in the BMC. Another explanation could be the unique
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multidisciplinary nature of the BMC; multidisciplinary
clinics allow patients to be assessed in conjunction by
various specialties, allowing for treatment to be tailored to
individual cases and allowing patients to see all specialists
in one setting. For OA patients, this may be particularly
beneficial as they tend to present with more complex clinical
cases that may require more individualized treatment.
As well, a multidisciplinary clinic provides streamlined
access to care, with all consultations amalgamated into one
visit, offering greater convenience especially given that
ambulation and transportation in this demographic may be
difficult.

This study has several limitations. Since this is a
retrospective study, we lack details regarding presence
of comorbidity and clinical reasoning for each patient’s
treatment plan. Additionally, some patients were referred
elsewhere to receive subsequent treatment and therefore
we lack complete data on all patients to further differentiate
the interventions recommended and/or offered. Not all
patients were followed after consultation at the BMC and
therefore information on outcomes is not available.

OA cancer patients tend to present with a more
complex profile due to increased symptom burden, lower
performance status, and higher rates of comorbidity.
Despite this, studies have shown that cancer treatments
can still have great benefit in this population. Our results
suggest that OA patients are well-represented at the BMC
and are given relatively equal consideration for treatment as
non-OA patients. Further research is needed regarding the
benefits of multidisciplinary clinics in the care of OA cancer
patients.
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