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Abstract
Objective: We describe characteristics of patient and treatment recommendations from a spinal tumor board at
one institution, including representation from palliative care.
Background: The impact of prospective multidisciplinary input for patients with spinal tumors is poorly under-
stood despite their increasing complexity.
Methods: We retrospectively reviewed 622 cases sequentially discussed at a weekly spinal tumor board, and
abstracted patient and treatment information from the medical record and meeting minutes.
Results: From April 2017 to February 2019, 622 cases representing 438 unique patients were discussed. The median age
was 62 years (range 21–92). Most patients had spinal tumors originating from metastases (91.78%), including breast
(14.3%), nonsmall cell lung cancer (13.4%), prostate (10.9%), and renal cell cancer (8.8%), and the remainder had primary
central nervous system (4.3%) or benign tumors (3.9%). Sixty-five percent of patients were alive at last follow-up. Conven-
tional external beam radiotherapy was the most common treatment recommendation (33.8%) followed by surgery
(26.2%), stereotactic body radiation therapy (17.8%), imaging follow-up (16.6%), and vertebroplasty (15.9%). Palliative
care was the primary treatment recommended for 4.5%, and no therapy recommended for 4.0%. Treatment recommen-
dation involved two modalities for 29% of cases, and three in 1.3% of cases. In four cases, biopsy to confirm pathology
changed management due to unexpected findings of osteomyelitis, hematopoiesis, or new diagnosis of plasmacytoma.
Conclusions: Multidisciplinary input is integral to the optimal care of spinal tumor patients. The high risk of death high-
lights the need to prioritize modalities that optimize quality of life in the context of a patient’s individual prognosis.
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Introduction
Spinal metastases arise frequently for *5%–30% of pa-
tients with a primary cancer, with the most common orig-
inating from the breast, lung, kidney, and prostate.1,2

Patients with spinal tumors often experience pain, neuro-
logic symptoms, biomechanical instability, and bone
fractures, which can significantly decrease quality of life
and life expectancy.3,4 Metastatic spinal disease is consid-
ered a terminal stage of primary cancer and palliative

treatment centers around symptom control and reducing
debilitating spinal complications such as cord compres-
sion. Given the broad range of clinical presentations
and complexity of symptoms, the optimal management
of spinal tumors involves consideration of neurologic,
oncologic, mechanical, and systemic features.5

Treatment decisions for patients with spinal tumors
have become more complex in an era of new and
improved systemic and local treatments, as patients

Departments of 1Radiation Oncology, 3Orthopedic Surgery, and 4Neurosurgery, Dana-Farber/Brigham and Women’s Cancer Center, Boston, Massachusetts, USA.
2Department of Adult Palliative Care, Dana-Farber Cancer Institute, Boston, Massachusetts, USA.

*Address correspondence to: Mai Anh Huynh, MD, PhD, Department of Radiation Oncology, Brigham and Women’s Hospital, 75 Francis Street, ASB-I L2, Boston, MA 02115,
USA, E-mail: mhuynh@bwh.harvard.edu

ª Mai Anh Huynh et al., 2020; Published by Mary Ann Liebert, Inc. This Open Access article is distributed under the terms of the Creative Commons
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

Palliative Medicine Reports
Volume 1.1, 2020
DOI: 10.1089/pmr.2020.0070
Accepted July 10, 2020

143



survive long enough to experience morbidity from
tumor progression or risk complications from prior
therapies. The treatment of spinal tumors has evolved
from conventional external beam radiation therapy
(cEBRT) as the primary modality of treatment, with or
without upfront surgery for symptomatic cord compres-
sion,2,6 to include an array of treatment options that re-
quire a more nuanced understanding of the competing
risks of local and distant progression and multimodal as-
sessments that integrate medical oncology, radiation on-
cology, surgery, radiology, and palliative care expertise.5

Patients with a more favorable prognosis may bene-
fit from stereotactic body radiation therapy (SBRT),
which allows for delivery of high doses of radiation
to the target while minimizing radiation exposure to
nearby critical nerve structures, and has been associ-
ated with higher rates of local control (LC).7,8 Depend-
ing on the proximity of the epidural tumor to spinal
cord or in the setting of reirradiation, separation sur-
gery with the intent of creating greater separation
between the tumor and spinal cord to allow for SBRT
may be the optimal treatment option to achieve more
durable LC.9 For patients with pathologic compression
fractures, minimally invasive vertebroplasty/kyphoplasty
may help to alleviate symptoms of mechanical pain or
augment spinal stability.10 Vertebroplasty/kyphoplasty
before or after SBRT may also reduce risk of symptom-
atic fracture after SBRT for patients at high risk of verte-
bral compression fracture.11 Cryoablation may be an
option for patients with spinal tumors that have not
responded to radiation treatment. Local nerve block or
steroid injection may also be options to address symp-
toms, when surgery or radiation treatment is not a viable
option. Spinal tumor boards, therefore, allow an opportu-
nity for efficient clinical and radiographic review and a
forum for collaborative decision making, while also refin-
ing the intent of local therapy in the context of a patient’s
competing risks of systemic progression and goals of care.

Established in 2011, our institutional spinal tumor
program is one of the first of its kind in the country
and uniquely includes representation from neuroradi-
ology, orthopedic and neurosurgery, radiation oncology,
and adult palliative care to build consensus regarding
optimal treatment for patients with spinal tumors at
various time points in their continuum of care. Multi-
disciplinary teams are considered best practice in can-
cer care and there is ample data showing improved
clinical outcomes and greater cooperation among med-
ical teams.12,13 There are only a few spinal tumor board
programs at various academic medical centers through-

out the nation in which clinicians who are experts in
different specialties meet to tailor treatment, incorpo-
rating spine oncology expertise. The disciplines repre-
sented in the tumor boards vary by institution, but
medical oncologists, surgeons, and radiation oncolo-
gists are usually represented and less commonly in-
clude representation from adult palliative care.

Despite the increasing need for expert multidisci-
plinary expertise in the care of spinal tumor patients,
little is known about the treatment recommendations,
patient characteristics, and clinical outcomes of multi-
disciplinary spinal tumor board programs and the po-
tential value they may add to patient care. Therefore,
the purpose of this study was to characterize the patient
and treatment recommendations and clinical outcomes
of patients discussed at a weekly multidisciplinary spinal
tumor board to better understand the impact of multi-
disciplinary input in the care of this complex patient
population and inform future clinical decision making.

Materials and Methods
A multidisciplinary spinal tumor program including radi-
ation oncology, neuroradiology, orthopedic surgery, neu-
rosurgery, and palliative care providers convened weekly
to review complex spine cases and formulate a consensus
recommendation at an academic institution and tertiary
referral center for oncology and spinal tumor patients.

Patients reviewed included inpatients and outpa-
tients referred from colleagues in medical oncology, ra-
diation oncology, surgical oncology, palliative care, and
from among patients seen by tumor board members,
including patients without a known oncologic diagno-
sis. The clinical history, symptoms and examination,
prior radiation and surgical history, and imaging to
review and clinical question were submitted by either
core attendees or referring providers.

Treatment options were discussed in a multidisciplin-
ary forum until consensus was achieved regarding optimal
treatment options, which incorporated information re-
garding prognosis, performance status, or goals of care
when able based on medical record or further discussion
with primary team. These recommendations were com-
municated to referring providers to facilitate appropriate
multidisciplinary follow-up, imaging, or work-up. Patients
were reviewed at spinal tumor board at consecutive con-
ferences until a treatment plan was satisfactorily in place,
for example, in cases of diagnostic uncertainty wherein
further diagnostic imaging or pathology review was
needed and before and after surgical decompression to fa-
cilitate multidisciplinary transitions in care.

Huynh et al.; Palliative Medicine Reports 2020, 1.1
http://online.liebertpub.com/doi/10.1089/pmr.2020.0070

144



After obtaining institutional review board approval,
we performed a retrospective analysis of 438 patients
who were discussed at our spinal tumor program
from April 2017 to February 2019. Patient clinical in-
formation, tumor characteristics, and consensus recom-
mendations were abstracted from electronic medical
records and analyzed.

Results
Case conference characteristics
There were 622 total presentations representing 438
unique patients from April 2017 to February 2019 at a
single academic medical center (Table 1). The median
number of presentations per patient was 1.42 (range:
1–7), with 388 patients discussed 1 time, 88 patients
on 2 occasions, 44 patients on 3 to 4 separate occasions,
and 5 patients discussed on 6 to 7 separate occasions.
Conventional radiotherapy (RT) was the most common
treatment recommendation (33.8%) followed by surgery
(26.2%), SBRT (17.8%), imaging follow-up (16.6%),
and vertebroplasty/kyphoplasty (15.9%). Multimo-
dal treatments that required at least two modali-
ties comprised 29% while those requiring at least
three modalities comprised 1.3% (Table 2).

Patient and tumor characteristics
The median age of patients was 62 years (range: 21–92),
with an almost equal distribution of men (49.1%) and
women (50.9%). At the time of data analysis, 302
(64.5%) of patients were alive. The majority of patients dis-
cussed had metastatic spinal tumors originating from a
wide range of primary sites, 402 (91.78%), whereas 19
(4.34%) presented with a primary central nervous system
tumor and 17 (3.88%) had a benign tumor. Among the pa-
tients presenting with metastases, the most common pri-
mary cancers were 67 (14.3%) breast cancer, 65 (13.9%)
nonsmall lung cancer, 51 (10.9%) prostate cancer, 40
(8.5%) renal cell cancer (RCC), 30 (6.4%) hematologic
cancer (i.e., lymphoma, multiple myeloma, and plasmacy-
toma), and 28 (6%) sarcoma. Other primary histologies
represented included 16 (3.4%) colorectal cancer, 15
(3.2%) melanoma, 12 (2.6%) head and neck cancer, and
9 (1.9%) bladder cancer among a wide but smaller variety

of primary cancers (Table 3). In four cases, biopsy in-
tended for pathologic confirmation of presumed meta-
static involvement changed management of disease by
revealing an alternative etiology for radiographic changes,
including for one patient with osteomyelitis, two patients
with hematopoiesis, and one patient with recurrent ovar-
ian cancer diagnosed with new solitary plasmacytoma.

Between April 2017 and February 2019, there were
75 unique patients treated at our institution with
radiation for true malignant epidural spinal cord com-
pression (high-grade ESCC), most often in the post-
operative setting (51%) unless the patient had a
radiosensitive histology or because surgery was not
within their goals of care. Of those, 37 were discussed
at spine tumor program (49%). In this same time pe-
riod, there were 86 unique patients treated at our insti-
tution with radiation with nerve root compression or
low-grade epidural cord compression. Of those, 25
were also discussed at spine tumor program (29%).

Discussion
To our knowledge, this is the first report of patient
and tumor characteristics and treatment recommenda-
tions from a multidisciplinary spinal tumor board pro-
gram. The range in patient age, tumor histologies, and
the high proportion of treatment recommendations
involving multimodal care presented at the board
highlights both the prevalence of spinal disease and
the complexity underpinning each individual case.14

Through multidisciplinary discussion, treatment recom-
mendations were able to be efficiently and systematically
optimized based on patient and tumor-specific factors.

Conventional external beam radiation treatment as
monotherapy was favored for patients with uncomplicated
spine metastases, without impending or existing pathologic

Table 1. Summary of Case Conference Characteristics
from April 2017 to February 2019

Case conference characteristics n

Total patient presentations 622
Unique patients presented 438
Average per patient 1.42
Range per patient 1,7

Table 2. Summary of Consensus Recommendations
by Discipline and Frequency of Multimodality Treatment

Treatment recommendation Total (n = 622) Percent

Conventional radiation 210 33.8
SBRT 111 17.8
Surgery 163 26.2
Biopsy 58 9.3
Vertebroplasty/kyphoplasty 99 15.9
Nerve injection 5 0.8
Palliative care 28 4.5
Imaging follow-up 103 16.6
Medical oncology referral 33 5.3
Cryoablation 23 3.7
None 25 4.0
Multimodal treatment

At least two modalities 181 29
At least three modalities 8 1.3

SBRT, stereotactic body radiation.
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fracture or existing spinal cord or cauda equina compres-
sion. Tumor histology was critical in determining whether
cEBRT was appropriate. Patients with known or suspected
myeloma were not recommended for surgery given known
radiosensitive histology and anticipated response to che-
motherapy.15 Surgery could also be avoided for patients
anticipated to have a favorable response to radiation, in-
cluding newly diagnosed metastatic prostate or breast can-
cer.16,17 For patients presenting with radioresistant tumors
from primaries such as RCC, conventionally fractionated
RT alone has been shown to lead to suboptimal LC.18,19

RT response for patients with RCC spine metastases has
also been associated with a shorter duration of response
and poorer survival compared with those with more re-
sponsive tumors such as breast cancer.20 Given the ad-
vances of targeted therapies and improved overall
survival rates for this patient population, addressing
bone metastases with more modalities that can improve
LC is necessary,21,22 and this patient population was fre-
quently offered separation surgery followed by SBRT.

Spinal instability was a frequent consideration and the
Spinal Instability Neoplastic Score (SINS)23 and albumin
were among clinical features considered to determine
whether surgical evaluation or intervention with vertebro-
plasty/kyphoplasty was indicated, frequently as an ad-
junct to radiation therapy. The extent of surgical
approach could also be tailored to the oncologic situation,
with more minimally invasive approaches when goal was
separation to allow more room for radiation dose com-
pared with en bloc resection in settings, such as sarcoma,
where curative intent justified a more radical approach.
Furthermore, performance status or preoperative albu-
min was also common features to factor into the risk of
postoperative complication.

In cases wherein prognosis or goals of care could not be
easily ascertained, further input from the patient’s primary
oncologist was sought. Our multidisciplinary forum also
provided the opportunity to, at times, redirect treatment
recommendations based on histology, individual patient
status, and prognostication factors. For example, patients
with myeloma were not recommended for surgery given
known radiosensitive histology and anticipated response
to chemotherapy,15 whereas patients with suspected sar-
coma were specifically guided to obtain biopsy, which
would have significant implications on the surgical ap-
proach.24 Surgery could also be avoided for patients antic-
ipated to have a favorable response to radiation, including
newly diagnosed metastatic prostate or breast cancer, or
to have dramatic response to chemotherapy, such as
small cell lung cancer or myeloma.15–17,25 Conversely,
more aggressive local therapy, including SBRT or separa-
tion surgery to allow for SBRT was most frequently
recommended for patients with oligometastatic disease
or to enable reirradiation.26–28 In addition, the high fre-
quency of patients with multiple presentations at spine
tumor program demonstrates the additional continuity
of care such a forum could offer as patients progressed
through various local treatments.

High-grade ESCC is an oncologic emergency. The
known association of timely intervention with func-
tional recovery for these patients required more urgent

Table 3. Tumor Characteristics among Patients
Presented at Spinal Tumor Board

Tumor characteristics n Percent

Breast 67 14.3
NSCLC 65 13.9
Prostate 51 10.9
Renal cell cancer 40 8.5
Heme 30 6.4
Sarcoma 28 6
Bladder 9 1.9
Germ cell tumor 1 0.2
Seminoma 1 0.2
Carcinoid 1 0.2
Mesothelioma 1 0.2
SCLC 7 1.5
Thymoma 1 0.2
Melanoma 15 3.2
Head and neck 12 2.6
Thyroid 7 1.5
Cervical 1 0.2
Endometrial 4 0.9
Ovarian 2 0.4
Colorectal 16 3.4
Esophageal 7 1.5
Gastric 1 0.2
GIST 1 0.2
HCC 2 0.4
Cholangiocarcinoma 5 1.1
Pancreatic 4 0.9
Carcinoma of unknown primary 1 0.2
Unknown 3 0.6
Primary CNS

Chordoma 3 0.6
Ependymoma 3 0.6
Glioblastoma 1 0.2
Meningioma 2 0.4
MPNST 4 0.9
Paraganglioma 1 0.2
Schwannoma 4 0.9
Melanocytoma 1 0.2

Benign
Hemangioblastoma 1 0.2
Hemangioendothelioma 1 0.2
Hemangioma 1 0.2
Lipoma 2 0.4
Neuroendocrine 8 1.7
Pheochromocytoma 3 0.6

GIST, gastrointestinal stromal tumor; HCC, hepatocellular carcinoma;
heme, hematologic cancer (i.e., lymphoma, multiple myeloma, and plas-
macytoma); MPNST, malignant peripheral nerve sheath tumor; NSCLC,
nonsmall lung cancer; SCLC, small cell lung cancer.
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evaluation than the weekly spinal tumor board would
allow.29,30 Approximately 50% of patients treated with
radiation for high-grade ESCC between April 2017
and February 2019 were discussed at spine tumor pro-
gram, likely reflecting the use of spine tumor board
review for more complex cases where further discus-
sion was indicated or to facilitate transitions in care.
Approximately 29% of patients treated with radiation
at our institution for palliation of symptomatic nerve
root or lower grade epidural compression were dis-
cussed at the spinal tumor program. The opportunity
for multidisciplinary review in this forum should not
be a reason to delay initiation of care for patients with
high-grade ESCC. However, it is possible that the rela-
tionships formed through the spinal tumor program low-
ered barriers for direct multidisciplinary discussion or
consultation with spinal tumor experts before initiation
of urgent treatment, although this cannot be quantified.

Our spinal tumor board integrates the NOMS (neuro-
logic, oncologic, mechanical, and systemic) decision-
making framework, which has been developed to
incorporate the different considerations that affect the
management of spinal tumors. Multidisciplinary spinal
tumor boards provide an opportunity to clarify goals of
care, guide completion of appropriate staging before
planned interventions, coordinate transitions in care,
and manage disease burden for a highly complex patient
population among providers with wide-ranging expertise.
It is also an opportunity to measure prognostication and
risk of death to devise a customized treatment approach
for each patient. Integrating an oncologic perspective
for patients with spinal tumors is of vital importance to
balance the competing risks of local therapies with sys-
temic progression and their overall quality of life.

The purpose of our study is to offer descriptive data
of a spinal tumor board program at an urban academic
medical center. One limitation is that we are unable to
effectively measure outcomes of the spinal tumor board
and there is limited follow-up. Nonetheless, the spinal
tumor board allows providers to efficiently assess a highly
complex case in a multidisciplinary way while still provid-
ing timely care and treatment recommendations. This is es-
pecially critical for patients with neurologic complications.

A special feature of our program is that it incorporates
specialists in palliative care to optimize symptom control
for many patients with spinal metastases. Although the
primary treatment recommendation was captured as
‘‘Palliative Care Referral’’ for only 25 patients (4%) when
surgery, radiation, or other intervention was not an option
(Table 2), this does not capture the immense value that

palliative care presence added to clinical decision making
at spinal tumor program, symptom management for pa-
tients, or to facilitating discussions of goals of care for pa-
tients throughout their continuum of illness. The core
involvement of an adult palliative care provider enabled
direct referral for a large proportion of spinal tumor pa-
tients, many of whom were discussed on multiple separate
occasions at spinal tumor program (33%). The palliative
care provider was frequently the central link between
the patient and other members of the multidisciplinary
oncology team. Furthermore, the expertise of adult palli-
ative care facilitated discussion and consideration of alter-
native pain management options, including epidural
steroid injections or intrathecal catheter placement for
pain control. In addition, the attendance of our institu-
tion’s dedicated supportive and palliative radiation oncol-
ogy (SPRO) team also helped to optimize communication
with inpatient and outpatient referring oncology provid-
ers and facilitated the timely care for many patients in
need of urgent radiation for symptom control.

Although it remains unclear whether discussion at
spinal tumor program improves outcomes for patients,
this model of multidisciplinary cancer care provides a
process by which patients with metastatic spinal disease
can also benefit from discussions incorporating a broad
range of expertise. Given the complexity, high risk of
death, and the various considerations of patients with spi-
nal tumors, optimal care of these patients requires a mul-
tidisciplinary approach to treatment. A spinal tumor
board program that incorporates specialists from med-
ical oncology, radiation oncology, neurosurgery, or-
thopedic surgery, interventional neuroradiology, and
palliative care is optimal to develop an individualized
treatment plan for each patient and likely contributes
to value in care in ways that remain to be characterized.
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