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and their families. Th% why we aré dédlcated to empowering the
public through education about MIIPs.”

—Isabel Newton, MD, PhD
Chairperson of the Board, Secretary
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ODbjectives

AReview imaging features of MSK metastatic disease

ADiscuss clinical features and treatment algorithms for MSK metastatic
disease
AReview minimally invasive techniques used in MSK palliation



MSK Metastases

AMost common site of metastatic disease

AMorbidity
APain
APathologic fracture
ANeural compromise
AMyelosuppresion
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59yo F with breast cancer and foot drop.

AJR2017;209:71%721
68 yo F with rhabdomyosarcoma of the thyroid. Case courtesy of Brady Huang, MD. World JRadiol2015 August 28:; 7(8): 20211



Routes of spread

ADirect extensio® S®Id t | y O2 | L=

ALymphatic A

ADraining lymph node involves adjacent bone (e & e 4

vertebral destruction in pelvic carcinoma) R cans
AHematogenous

A Arterial ¢ immunity to tumor penetration in
absence of infection

AVenous*¢Y2a il 0O2YY2Yy O6AL
direction connection to IVC/SVC with no valves)

Alntraspinal(e.g. CSF to spinal canal)

Resnick. Bone and Joint Imaging, 200«
BatsonOV. Anrburg 1940;112:138.



Pathophysiology of bone metastases

ARich marrow sinusoidal systetn large endothelial gaps
ATumor adhesion molecules bind to bone matrix

ACertain tumors upregulate:
A Osteoclastge.g. TNFRPTHrBA lysis
A Osteoblastqe.g. EGF, IGB) sclerosis

Tumor

Factors World JRadiol2015 28; 7(8): 20211
Valdez et al (201ZXlematopathology
Journal of Clinical Oncolod®, 15 2001




Pathophysiology of bone metastases

Osteolytic
ALung
AKidney
AThyroid
AMost SCCs
AMelanoma
AHCC
AColon
ABladder

73yoF with lung cancer.

Mixed

ALung

ABreast
ACervical
ABladder
ATesticular
AGastrointestinal

70yo F with breast cancer.

Osteoblastic
AProstate
ABreast
A Carcinoid

T
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79yo M with prostate cancer.

AJR:208, May 2017



Common sites of bone metastases

AThoracolumbar spine + sacrum = vertebral body > posterior element
ALumbar(52%), Thoracic (36%), Cervical (12%)

APelvis

ARibs

ASternum

AFemoral and humeral shafts
ASkull (e.g. myeloma, breast lung)"

.

69yo F with Iung; cancer

I ; | .
67 yo F with breast cancer.
Resnick. Bone and Joint Imaging, 2004



Infrequent sites of bone metastases

AMandible (e.g. myeloma)
APatella
AAppendicular

AHands and Fee} lung cancer pe
Al AGSa 2F RAaS)
surgery (e.g. implant)

98 yo man with biopsyproven metastasis to calcaneus. History prostate cance

Resnick. Bone and Joint Imaging, 2004
World JRadiol2015 August 28; 7(8): 26211



Imaging Pearls: Sclerotic lesion

Bone Island Metastasis
A Spiculated ALess homogenous

AGrowth < 50% in Year ARim of edema halo sign (99%
ANormal surrounding specific)

marrow AMean attenuation < 885 HU

& o ceen0 .
ACan be warm or hot olf s l
bone scan ¥

& e
Planar Bone scan should not be used to exclude or mangate 69yo F with breast cancer.
biopsy of a sclerotic lesion. Useful to find additional lesigns. AJR:208, May 2017

AJR2016; 207:362368



Imaging Pearls: Lytic lesion

AAsymptomatic + nonaggressive sclerotic margin + no treated
malignancy = no additional imaging

AlndeterminateA MRI
ALook for Fat (99.5% benign)

() aves 16 HU

Dev B4 40

: : AJR:208, May 2017
93yo F with fall.



Imaging Pearig-ocal marrow abnormality

AAdult red marow = Axial skeleton, proximal long bormmeetaphyses
AT1 signal > muscle or disk

AFocal red marrow can appearasslikewithout macroscopic fat

Aln and out of phas# microscopic fatlecrease in signal on OOP
Images when compared to muscle

Alf no macro or micro faf, 6% malignant

ABreast, lung, lymphoma, myeloma
AFDG PET/QT95% sensitive fometslymphoma

- -
86 yo F with right chest wall sarcoma

AJR:208, May 2017



Softtissue metastases

A1.3% of softissue masses
AlLarge, painful, deep to fascia

A~ 50% first presentation of malignanc
ALung skin, kidney

33yo M with biopsy proven rectal cancer
metastatic to gluteal musculature.

| N SRS J Bone Joint Surg BO09 Aug;91(8):1088.
48yo F with pulmonary artery sarcoma.



Clinical features of bone metastases

AComplication from bone met = skeletalated event

AA patient with bone mef\ skeletalrelated event every-8 mos
A Cluster around periods of progression and reduced treatment options

ClinCancer Res 2006;12(3upp) 2006



Clinical features of bone metastases

APain

APathologic fractures
ANeural compression
AMyelosuppresion
ADeconditioning
AWeakness

ARespiratory compromise
AHypercalcemia

ClinCancer Res 2006;12(3upp) 2006
Semin Intervent Radiol 2017;34:12AB1
JGastrointestOncol2014;5(6):E11-E116.



Pain

AMost common cause of of cancezlated pain
ANot adequately treated in 582% ofpatients

AMechanisms %
ATumotrinducedosteolysis -
A Cytokine release
Alnfiltration of nerves

ANociceptivetype A damage taissues
ANeuropathic typedA damage tonerves

34yo M with metastaticliposarcoma

ClinCancer Res 2006;12(3upp) 2006
Diagnostic and Interventional Imaging (2017), 827t 634
SemininterventRadiol2017;34:328336



Pain

ABase of skult cranial nerve palsies,
neuralgias, headaches

AVertebralc neck and back pain with o
without neurologic complication
(epidural extension)

APelvic and femora] pain in back and
lower limbs, mechanical instability

60yo M with RCC and lung cancer.

ClinCancer Res 2006;12(3upp) 2006



Pain In the spine

APeriosteumA high density of sensory nerve endings
ATumor invasio, local inflammatory environment

AMedullaryA little sensory innervation
AExtend directly into exiting nerve roots
ACompress dura or spinal cord

APathologic fracture
A Stabilize when possible

ClinCancer Res 2006;12(3upp) 2006



Pathologic fractures

AReduced load bearing capabily microfracture(pain)A fracture
AMost common = ribs and vertebrae

AMost disability = Long bone fracture or epidural extension

37 yo F with metastatipheochromocytoma ClinCancer Res 2006;12(3upp) 2006



Spinal metastases

-3
AGoals of treatment A

APalliative pain control y
A Structural stabilization
ATumor control

APatient evaluation

A Structural integrity
APain
A Clinical factors

© Veritas Hes

Semin Intervent Radiol 2017;34:XkA131.



Spinal metastasasStructural assessment

AEarly surgical evaluation
AAggressive multilevel or multicolumn disease
A Significant deformity
A Spinal canal encroachment
A Bowel/bladder dysfunction
ALower extremity weakness or sensory deficits

Aldentify pathologic fractures and high risk lesions for future fracture

AMRI preferred
ACTc Critical cortical boundaries, minimally displaced fractures
ASPECT/GImyeloma fractures

Semin Intervent Radiol 2017;34:XA1B1.



Spinal metastasesPredicting fracture risk

ALimited datadriven recommendations

AMost validated scoring systefy Spinal Instability Neoplastic Score (SIN

APublished by Spine Oncology Study Group (2010)
ABased on literature review and expert opiniogomewhat validated

AScores 6 variables
ALocation
AMechanical pain
AType of bony lesion
ARadiographic alignment
AVertebral body destruction
Alnvolvement of posterolateral spinal elements

SPINE Volume 35, Number 22, pp ELEADP?29
GlobalSpineJournal 2017, Vol. 7(8) 74418
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GlobalSpineJournal 2017, Vol. 7(8) 7448



