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Background: Optimal management of metastatic spinal cord compression (MSCC) improves functional
outcomes in patients with metastatic disease. This survey study evaluated management of MSCC by Veterans
Health Administration (VHA) radiation oncologists (ROs), to determine whether management of MSCC
correlates with American College of Radiology (ACR) guidelines, and to compare times to initiation of
treatment between surgery and radiotherapy (RT).

Methods: Surveys emailed to 79 VHA ROs included questions on steroid use, surgical care, palliative care,
fractionation of irradiation, re-irradiation, and management of common MSCC case scenarios. Follow-up
phone calls were made to encourage survey participation. Descriptive statistics and chi-square testing were
done to show significant associations.

Results: The survey yielded an 81.0% response rate; 79.4% of ROs had read the ACR Appropriateness
Criteria® Spinal Bone Metastases. The majority (87.3%) prefer 30 Gy/10 fractions for MSCC, and all
respondents recommend steroid therapy in conjunction with RT. When used, RT was more often initiated
within 24 hours than was neurosurgery (83.9% wvs. 34.5%, P<0.001). All ROs report use of palliative care
services. Re-irradiation is given by 66.1%: 30.7% with stereotactic body radiation therapy (SBRT), 17.7%
using intensity modulated radiation therapy (IMRT), and 17.7% using conventional RT. For the case
scenarios, most respondents’ (>75%) management concurred with ACR guidelines.

Conclusions: The majority of VHA ROs are familiar with the ACR Appropriateness Criteria® Spinal
Bone Metastases and practice accordingly. Treatment within 24 hours is more likely when RT is the primary

modality compared to when surgical decompression precedes RT.
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Introduction

The incidence of spinal metastases, with associated
complications such as metastatic spinal cord compression
(MSCC), is increasing given ongoing improvements in
systemic therapy (1). Spinal cord compression has become
a common complication that impacts 5% of patients with
metastatic disease (2). Symptoms of MSCC include back
pain, paresthesias, loss of motor function, and loss of
continence. Optimal management of MSCC is important to
minimize loss of ambulation, preserve functional status, and
maintain quality of life in patients with metastatic disease
(1-3). A number of factors can impact treatment results,
including pretreatment neurologic function, use of steroids,
management with surgery and/or radiotherapy (RT), and
timeliness of treatment.

Guidelines have been published by the American College
of Radiology (ACR) (4,5) to guide treatment decisions for
radiation oncologists (ROs) when managing patients with
MSCC. These guidelines provide multidisciplinary expert
consensus on use of steroids, surgical decompression, and
various RT modalities for MSCC based on the literature.
However, to our knowledge, there are no available data
regarding how often these guidelines are used or how these
guidelines have impacted management of MSCC.

Early diagnosis and treatment of MSCC result in
improved functional outcomes (6,7). Early administration of
steroids in patients with neurologic deficits is advocated by
consensus guidelines (4,5,8) for mitigation of tumor related
edema and associated symptoms. There are randomized
data demonstrating improved survival and ambulatory
function in patients who undergo surgical management
followed by RT compared to RT alone (9). Therefore,
surgical management is often preferred as initial treatment
in patients who are medically fit, especially in the setting
of radioresistant tumors. The impact of initial treatment
choice on treatment delays is poorly studied. More
literature regarding treatment delays in the modern era and
whether treatment modality impacts these delays is needed.

Given the need for optimal management of MSCC
to maximize quality of life in patients with metastatic
disease, especially in light of a rising incidence in spinal
bone metastases, studies to further evaluate management
of MSCC in the community and identify gaps in
knowledge are critical. This survey study was conducted to
evaluate management of MSCC among Veterans Health
Administration (VHA) ROs, determine familiarity and
practice concordance with published ACR guidelines, and
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evaluate the impact of initial treatment modality on time to
treatment.

Methods

Using SurveyMonkey®, a survey consisting of 11 questions
and four case scenarios (Table 1) was sent to all 79 VHA
ROs at 39 centers. Questions were focused on management
strategies for MSCC and evaluated use of steroids, decisions
for or against neurosurgery, use of RT, time to treatment,
RT fractionation schemes, involvement of palliative care
services, and use of re-irradiation. The case scenarios
focused on use and timing of RT and/or neurosurgery to
determine whether management decisions of VHA ROs are
concordant with published ACR guidelines. Information
was also collected to determine the percentage of
respondents that were board certified, case load of MSCC,
and familiarity with the ACR Appropriateness Criteria®
Spinal Bone Metastases. Follow-up phone calls were made
to encourage completion of the survey. Descriptive statistics
and chi square tests were performed to determine whether
number of cases seen annually and familiarity with ACR
guidelines correlated with responses. Chi-square analysis
was also performed to determine whether initial treatment
with RT versus neurosurgery impacted time to treatment
and whether time to neurosurgical treatment correlated
with the presence of on-site neurosurgical services.

Results

Of the 79 ROs surveyed, 64 responded, yielding an
81.0% response rate. The respondents represent 89.5%
of VHA Radiation Oncology Centers. All respondents
are board certified (96.9%) or board eligible (3.1%). Of
the respondents, 37.5% see 1-5 MSCC cases annually,
37.5% see 6-10 cases, and 25.0% see more than 10 cases of
MSCC vyearly; 79.4% of those surveyed had read the ACR
Appropriateness Criteria® Spinal Bone Metastases.

All respondents reported use of steroid therapy when
managing patients with MSCC, with two thirds of
respondents administering steroids immediately upon
clinical suspicion of spinal cord compression and one third
awaiting imaging confirmation prior to administration of
steroids.

Of surveyed ROs, 56.5% report on-site neurosurgical
services, whereas the remainder refer to off-site
neurosurgical teams. When surgical decompression
is the recommended initial treatment, 34.5% report
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Table 1 Survey responses by participants

Item Number (%)

1. Are you board certified in radiation oncology?
a. Yes 62 (96.9)
b. No—but | am board eligible 2(3.1)
c. No—I am neither board certified nor eligible

2. How many cases of spinal cord compression do you see in a year?

a.0 0(0.0)
b.1-5 24 (37.5)
c.6-10 24 (37.5)
d.>10 16 (25.0)
3. Have you read the ACR Appropriateness Criteria for management of Spinal Bone Metastases?
a. Yes 50 (79.4)
b. No 13 (20.6
4. Which of the following best describes your access to neurosurgical services?
a. | have a neurosurgery department on-site 35 (56.5)
b. | utilize an off-site neurosurgery department. Surgical evaluation and treatment occur in a timely 19 (30.6)
manner
c. | utilize an off-site neurosurgery department. As a result, surgical evaluation and treatment 8(12.9)
sometimes does not occur in a timely manner
d. | have no access to neurosurgical services. 0 (0.0)
5. If clinical suspicion for spinal cord compression is high, do you administer steroids?
a. Yes—| administer steroids immediately 42 (66.7)
b. Yes—but | wait for imaging confirmation prior to administering steroids 21 (33.3)
c. No 0 (0.0)
6. Which of the following is closest to your preferred treatment schedule in patients with spinal cord
compression with life expectancy of 6-12 months?
a. 40 Gy in 20 fractions 0(0.0)
b. 35 Gy in 14 fractions 0 (0.0)
c. 30 Gy in 10 fractions 55 (87.3)
d. 4 Gy x5 6 (9.5)
e. 8 Gy x1 1(1.6)
f. SBRT using a 1-, 3-, or 5-fraction regimen 1(1.6)
7. What percentage of your patients have already lost ambulation at diagnosis of spinal cord
compression?
a. <50% 51 (82.3)
b. >50% 10 (16.1
8. At your center, how soon is definitive treatment initiated after imaging confirmation of spinal cord
compression when surgery is the initial treatment?
a. Within 24 hours 19 (34.5)
b. Within 48 hours 17 (30.9)
c. Within 72 hours 12 (21.8)
d. Greater than 72 hours 7(12.7)

9. At your center, how soon is definitive treatment initiated after imaging confirmation of spinal cord
compression when radiotherapy is the initial treatment?

Table 1 (continued)
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Table 1 (continued)

ltem Number (%)
a. Within 24 hours 52 (83.9)
b. Within 48 hours 8 (12.9)
c. Within 72 hours 2(3.2)
d. Greater than 72 hours 0(0.0)
10. How often is palliative care consulted for patients with spinal cord compression and life expectancy
<6 months?
a. Always 33 (52.4)
b. Sometimes 30 (47.6)
c. Never 0 (0.0)
11. Do you perform reirradiation for spinal cord compression?
a. Never 21 (33.9)
b. Yes—with SBRT 19 (30.7)
c. Yes—with IMRT 11 (17.7)
d. Yes—with AP/PA treatment or 3D-CRT 11 (17.7)
12. For the following cases, select your preferred treatment
1) A 60-year-old woman with metastatic breast cancer limited to the bones present with back pain
and loss of ambulation for one day. Prior to loss of ambulation, her KPS was 80. MRI of the spine
demonstrates spinal cord compression.
a. Immediately initiate XRT with possible surgery after XRT 0(0.0)
b. Surgical decompression with XRT 57 (93.4)
c. Surgical decompression alone 0(0.0)
d. XRT alone 4 (6.6)
2) A 60-year-old woman with metastatic lung cancer presents with 10/10 back pain and paresthesia.
She is limited by the pain but otherwise fully functional with KPS 90. MRI of the spine confirms
compression of the cord by bony elements at T3.
a. XRT alone 7 (11.3)
b. Surgical decompression and XRT 47 (75.8)
c. Surgical decompression alone 1(1.6)
d. Kyphoplasty and XRT 7(11.3)
3) A 60-year-old woman with multiple myeloma presents with back pain and mild lower extremity
weakness. Her KPS is 80. MRI confirms spinal cord compression at T12.
a. Surgical decompression (XRT) 11 (18.3)
b. XRT with conventional external beam radiotherapy 49 (81.7)
c. SBRT 0(0.0)
d. Chemotherapy 0 (0.0)
4) A 60-year-old woman with skeletal only metastatic breast cancer presents with pain and
paresthesia. She is found to have a T5 spinal cord compression on imaging. She underwent treatment
with 30 Gy in 10 fractions 8 months ago at this same level and had a good response with that course.
She is not willing to consider surgery.
a. Observation 0(0.0)
b. SBRT 40 (72.7)
c. IMRT 10(18.2)
d. External beam radiation using an AP/PA or 3D-CRT plan 5(9.1)

ACR, American College of Radiology; SBRT, stereotactic body radiation therapy; IMRT, intensity modulated radiation therapy; MRI,
magnetic resonance imaging; KPS, Karnofsky performance status; AP/PA, anterior-posterior/posterior-anterior; CRT, conformal radiation
therapy; XRT, external radiation therapy.
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neurosurgical intervention within 24 hours of MSCC
diagnosis. Neurosurgical intervention occurs within
48 hours for 30.9%, within 72 hours for 21.8%, and in
greater than 72 hours for 12.7% of respondents. The
presence of on-site neurosurgery did not correlate with
timeliness of neurosurgical intervention (x’=10.102, P=0.12).
When RT is the recommended initial treatment of MSCC,
it is initiated within 24 hours for 83.9%, within 48 hours
for 12.9%, and within 72 hours for 3.2% of respondents.
When required, RT is more often initiated within 24 hours
as compared to neurosurgery (83.9% vs. 34.5%, P<0.001).
The majority (87.3%) of surveyed ROs prefer 30 Gy/10
fractions over shorter or longer fractionation schemes
for MSCC in patients with a life expectancy greater than
6 months.

All physicians report use of palliative care services for
MSCC, with 52.4% always referring and 47.6% sometimes
referring to palliative care. In regards to re-irradiation,
66.1% perform re-irradiation: 30.7% with stereotactic
body radiation therapy (SBRT), 17.7% with intensity
modulated radiation therapy (IMRT), and 17.7% with
conventional RT.

For the clinical case scenarios presented, most
respondents’ (>75.0%) management concurred with
ACR guidelines. Familiarity with the ACR guidelines or
seeing more cases of MSCC per year was not significantly
associated with selection of responses concordant with the
guidelines (1able 2).

For the first case scenario, a 60-year-old woman with
good performance status and recent loss of ambulation,
93.4% of respondents selected surgical decompression
followed by RT, which is the preferred treatment in such
a scenario per the ACR guidelines. The remainder (6.6%)
selected RT alone.

For the second case scenario, a 60-year-old woman
with good performance status and symptoms of back pain
and paresthesia, the majority (75.8%) once again selected
surgical decompression followed by postoperative RT.
Accordingly, surgical decompression followed by RT is
the preferred treatment in such a scenario per the ACR
guidelines; 11.3% selected RT alone, 11.3% selected
kyphoplasty followed by RT, and 1.6% selected surgical
decompression alone.

For the third case scenario, a 60-year-old woman with
good performance status and mild lower extremity weakness
secondary to multiple myeloma, the majority (81.7%)
selected conventional RT only, which is appropriate per the
ACR guidelines given the radiosensitive nature of multiple
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myeloma. 18.3% selected surgical decompression followed
by RT, and no respondent selected SBRT or chemotherapy

alone.

Discussion

Appropriate and timely management of MSCC is essential
to optimizing ambulation and functional status in patients
with metastatic disease (3). The ACR Appropriateness
Criteria® Spinal Bone Metastases (4), and more recently,
the publication by Lo et 4l. (5) provide evidence-based
consensus guidelines for the management of MSCC.
This survey evaluated the appropriateness, based on ACR
guidelines, of MSCC management among VHA ROs.
Results of the survey demonstrated general concordance
between reported practice among VHA ROs and treatment
recommendations in the ACR Appropriateness Criteria®
Spinal Bone Metastases. Of note, Lo et al’s article had not
yet been published at the time of this survey.

Steroids are recommended as first-line treatment for
spinal cord compression given associated reduction in
tumor-related edema and the presence of randomized data
demonstrating improved ambulatory function in MSCC
patients receiving dexamethasone (2,10). As recommended
by the ACR guidelines, all respondents recommended
use of steroids for MSCC. Also in concordance with the
guidelines, all respondents reported involvement of hospice/
palliative care in patients with a life expectancy less than
6 months.

The ACR guidelines recommend consideration
for surgical decompression in patients with MSCC
and good performance status. Responses to the case
scenarios demonstrate that respondents are most likely to
recommend surgical decompression in patients with loss
of ambulation. In the first case scenario in which a patient
with a good performance status had lost ambulation, 93.4%
recommended surgical decompression followed by RT. In
the second case scenario, which involved a patient with pain
and paresthesia secondary to spinal cord compression by
bony elements, a lower percentage of 75.8% recommended
surgical decompression followed by RT. While the ACR
guidelines do not recommend kyphoplasty for management
of MSCC, 11.3% recommended kyphoplasty followed by
RT for the second case scenario. It is possible that fewer
respondents recommended upfront surgery for the second
case, compared to the first case, given preservation of
motor function in the second case. However, retropulsion
of bony elements as the cause of cord compression is an

Ann Palliat Med 2018;7(2):234-241



Annals of Palliative Medicine, Vol 7, No 2 April 2018 239

Table 2 Chi-square associations

Familiarity with guideli Number of MSCC
For the following cases, select your preferred treatment amtlianty with guidelines umoer o cases seen

(“yes”), n (%) per year (>10/year), n (%)

1. A 60-year-old woman with metastatic breast cancer limited to the bones

presents with back pain and loss of ambulation for one day. Prior to loss

of ambulation, her KPS was 80. MRI of the spine demonstrates spinal cord

compression.
a. Immediately initiate XRT with possible surgery after XRT 0 (0.0) 0(0.0)
b. Surgical decompression with XRT 46 (93.9) 14 (93.3%)
c. Surgical decompression alone 0(0.0) 0(0.0)
d. XRT alone 3(6.1) 1(6.7)
/P 0.777/0.782 0.355/0.837

2. A 60-year-old woman with metastatic lung cancer presents with

10/10 back pain and paresthesias. She is limited by the pain but otherwise

fully functional with KPS 90. MRI of the spine confirms compression of the

cord by bony elements at T3.
a. XRT alone 6 (12.0) 0(0.0)
b. Surgical decompression and XRT 38 (75.0) 14 (93.3)
c. Surgical decompression alone 0(0.0) 1(6.7)
d. Kyphoplasty and XRT 6 (12.0) 0(0.0)
/P 4.398/0.222 15.82/0.020

3. A 60-year-old woman with multiple myeloma presents with back pain

and mild lower extremity weakness. Her KPS is 80. MRI confirms spinal

cord compression at T12.
a. Surgical decompression with XRT 10 (20.8) 3(21.4)
b. XRT with conventional external beam radiotherapy 38 (79.2) 11 (78.6)
c. SBRT 0(0.0) 0(0.0)
d. Chemotherapy 0 (0.0) 0(0.0)
»/P 1.02/0.317 2.44/0.295

4. A 60-year-old woman with skeletal only metastatic breast cancer

presents with pain and paresthesias. She is found to have a T5 spinal

cord compression on imaging. She underwent treatment with 30 Gy in

10 fractions 8 months ago at this same level and had a good response with

that course. She is not willing to consider surgery.
a. Observation 0(0.0) 7 (53.8)
b. SBRT 32 (72.7) 5(38.5)
c. IMRT 9 (20.5) 1(7.7)
d. External beam radiation using an AP/PA or 3D-CRT plan 3(6.8) -
¥ (P) 1.875/0.392 7.0/0.136

MSCC, metastatic spinal cord compression; SBRT, stereotactic body radiation therapy; IMRT, intensity modulated radiation therapy; MRI,
magnetic resonance imaging; KPS, Karnofsky performance status; AP/PA, anterior-posterior/posterior-anterior; CRT, conformal radiation

therapy; XRT, external radiation therapy.
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indication for surgery given inability of RT to correct bony
displacement. Educational efforts should be targeted at
reinforcing the importance of initial surgical management
by a knowledgeable surgeon to dissipate confusion
regarding optimal treatment of such patients. This can be
done through various forums such as at national meetings,
continuing medical education activities, and by reinforcing
the importance of familiarity with consensus guidelines such
as those published by the ACR.

Timely management of MSCC leads to improved
neurologic outcomes. There are data demonstrating that the
most important prognostic factor for ambulatory function
after treatment is pretreatment motor function. Therefore,
early identification of MSCC and prompt treatment, prior
to onset of motor dysfunction, is critical to optimizing post-
treatment function and quality of life (2). The majority
of surveyed ROs (82.3%) report that less than half of
MSCC patients seen in their practices have lost ambulatory
function at the time of cord compression diagnosis. Only
one respondent (1.6%) reported never seeing loss of
ambulation from MSCC. There are literature suggesting
that while early diagnosis of MSCC has improved over
the years, a significant proportion of patients have already
lost ambulation at the time of MSCC treatment (11-13).
Spinal cord compression should be suspected in patients
with metastatic disease and back pain and further work-
up initiated prior to onset of complications such as motor
weakness and incontinence. Earlier diagnosis and emergent
treatment is needed to minimize the risk of these late
complications.

Interestingly, respondents endorse more timely
treatment when RT versus neurosurgery is the initial
treatment. Since there are randomized data demonstrating
the benefit of decompressive surgery prior to RT versus RT
alone, efforts should be directed at improving timeliness
of neurosurgical intervention in patients recommended
for surgery (9,14). While data evaluating impact of time to
surgical decompression are sparse, there is evidence that
surgery within 48 hours leads to better neurologic outcomes
than surgery done greater than 48 hours from onset of
neurologic symptoms (14). If decompressive surgery cannot
be performed in a timely manner, initial management
with RT should be considered as a temporizing measure
since delays in treatment can result in irreversible paralysis
and/or incontinence (11-13). Further study is required to
evaluate how timeliness of treatment is impacted by therapy
with upfront surgery versus RT to determine if upfront
RT should be considered more strongly in the setting of a
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potential delay to surgical decompression.

As a cross-sectional survey, results of this study depend
on the accuracy and objectivity of respondent recalls. It is
possible that responses reflect perceptions or ideal practice
rather than actual practice. A chart review of MSCC
patients treated within the VHA could help determine
how well the survey results reflect actual practice. Similar
survey studies and chart reviews in community practice
could shed further light on areas for improvement in
management of MSCC and how use of the ACR guidelines
and other educational activities could address existing gaps
in knowledge.

Conclusions

Most VHA ROs are aware of the guideline-recommended
management of MSCC, but there exist a few gaps that can
be addressed with targeted education and reinforcement.
In particular, the role of surgical decompression in the
setting of MSCC secondary to bony retropulsion needs
reinforcement. Further research is needed to evaluate
for treatment delays when the initial treatment is surgery
versus RT and to determine the impact of these delays on
outcomes. In particular, an increased role for RT should be
considered and studied further when neurosurgical services
are not readily available. Similar studies are required
to determine whether trends noted by VHA ROs are
consistent with community practice.
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