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Como indicar?




NOMS — Framework de Avaliacao

* Neurolodgico

* Oncolodgico

* Mecanico

e Sistémico

Laufer Oncologist 2013



(N) Bilsky — Graduacao Epidural

Bilsky Description
Grade
0 No epidural disease

1a

1

1c

Epidural impinging the thecal sac but without
deformation

Epidural discase deforming the thecal sac but not the
spinal cord

Epidural disease deforming the thecal sac and spinal
cord contact

Epidural spinal cord compression with CSF visible
Epidural spinal cord compression and no CSF visible

Bilsky J Neurosurgery 2011



(N) Extensao D¢ epidural — Controle Local

§

g

24Gy em 2fx

Tseng [JROBP 2018



ASIA — American Spinal Injury Association
Impairmeny Scale

Quadro || — Classificagéo da ASIA

Grau

Descrigao

A

Completo: auséncia de fungao sensitiva e molora,
inclusive nos segmentos sacrais 5,-5,

Incompleto: fungBo sensitiva preservada e auséncia de
fungao motora abaixo do nivel neurolagico, inclusive
nos segmentos sacrais 5,-5,

Incompleto: funcio motora preservada abaixo do nivel da
lesao e mais da metade dos musculos abaixo do nivel
neurclagico tem grau de fungao motora inferior a 3

Incompleto: fungio motora preservada abaixo do nivel
da lesfo e pelo menos metade dos musculos abaixo do
nivel neurclégico tem grau de fungao motora igual ou
supenor a 3

Mormal: fungao motora e sensitiva normais

Classificacdao de Frankel

— Frankel A: lesdo sensitiva e motora completa distal ao nivel da
lesdo;

— Frankel B: paralisia motora completa, com alguma
sensibilidade preservada distal ao nivel da lesdo;

— Frankel C: presencga de alguma forga motora, porém sem
fungdo pratica;

— Frankel D: forca motora efetiva distal ao nivel de lesdo, porém
com algum grau de deficiéncia.

— Frankel E: o paciente ndo tem alteragGes neurologicas.



MUSCLE GRADING

total paralysis

palpable or visible contraction

~

active movement, full range of
motion, gravity ehiminated

3 active movement, full range of
motion, against gravity

4 acuve movement, full range of
motion, against gravity and provides
some resistance

5 active movement, full range of
motion, against gravity and provides
normal resistance

5* muscle able to exert, in examiner’s
Judgement, sufficient resistance to be
considered normal if identifiable
inhibiting factors were not present

NT not testable. Patient unable to reliably
exert effort or muscle unavailable for test-
ing due to factors such as immobilization,
pain on effort or contracture.

ASIA IMPAIRMENT SCALE

0O A= Complete: No motor or sensory

function 1s preserved in the sacral
segments S4-S5.

O B~ Incomplete: Sensory but not motor|

function is preserved below the
neurological level and includes the
sacral segments S4-S5.

served below the neurological
level, and more than half of key
muscles below the neurological
Jevel have a muscle grade less
than 3,

[0 D= Incomplete: Motor function is pre-

served below the neurological
level, and at least half of key mus-
cles below the neurological level
have a muscle grade of 3

or more.

O E = Normal: Motor and sensory func-

tion are normal

CLINICAL SYNDROMES
(OPTIONAL)

[ Central Cord

] Brown-Sequard
O Anterior Cord
O Conus Medullaris
O Cauda Equina

Incomplete: Motor function is pre-

STEPS IN CLASSIFICATION
The following order is recommended in determining the classification
of individuals with SCI.

Determine sensory levels for right and left sides.
des.

to test, the motor level

Determine the single neurological level

This is t re motor and sensory function is nor-
o s the most cephalad of the sensory and

fetermined in steps 1 and 2.

&

Determine whether the injury is Complete or Incomplete

(sacral sparing).

No AND all $4.5 sensory scores =0
Is COMPLETE

o

Determine ASIA Impairment Scale (AIS) Grade:
Is injury Complete?  If YES, AIS=A Record ZPP

NO l (For ZPP record lowest dermstome or myotosme on
Is injury

exch side with some (non-zem score) preservation)
motor incomplete? I NO, AlS=8
VB l (Yes=voluntary anal contraction OR motor

function more than tree levels below the motor
level on a given side.)
Are at least half of the key muscles below the
isingle) neurological level graded 3 or better?

NO YES

AlS=C AlS=D

DateTime of Exam

1f sensation and motor function is normal in all segments, AlS
Note: AIS E ix used in follow up testing when an individual

mented SCI has recovered norm If at inidial
ne dj are found, the individual is newrologically intact; the
ASIA Impairment Scale does not apply

funct

STANDARD NEUROLOGICAL CLASSIFICATION
OF SPINAL CORD INJURY
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(O) Radio Sensibilidade

Study

Lymphoma, Seminoma, Myeloma

Breast

Prostate

ISarcoma

Melanoma

Gastrointestinal

NSCLC

Renal

Gilbert et a/'™
Maranzano ef al™
Rades et a/™*
Rades et a/*
Katagiri et al*
Maranzano et al®
Rades et al®
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F indicates favorable; |, intermediate; U, unfavarable

Gerszten Spine 2009
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Controle Local por Histologia

Pain control Imaging
RCC (n=93) 94% 87%
Breast (n=83) 96% 100%
Lung (n=80) 93% 100%
Melanoma (n=38) 96% 75%

Gerszten Spine 2007



(M) -

Fisher Spine 2011

Estabilidade

Spinal Instability in Neoplastic Disease Score

(SINS) ==

Score

Location
Junctional {occiput-C2, C7-T2, T11-L1, L5-31)
Mobile spine (C3-C6, L2—L4)
Semi-rigid (T3-T10)
Rigid (S2-S5)
Pain relief with recumbency andfor pain with
movementloading of the spine
Yos
No (occasional pain but not mechanical)
Pain free lesion
Bone lesion
Lyt
Mixed (lytic/blastic)
Blastic
Radiographic spinal alignment
Subluxation/translation present
De novo deformity (kyphosis/scoliosis)
Mormal alignment
Vertebral body collapse
=50% collapse
= 50% collapse
Mo collapse with =50% body involved
Mone of the above
Posterolateral involvement of the spinal elements
{facet, padicle or CV joint fracture
or replacement with tumor)
Bilateral
Unilateral
None of the above

=l ]

(=]

L= LI (=1

(=Rl ]

= L3

Estavel: 0-6
Potencialmente Instavel: 7-12
Instavel: >12



(S) Doenca Sistémica

* Manejo adequado depende do prognostico e
sobrevida estimada

" Biologia tumoral
" Extensao da doenca
= Comorbidades

" Terapias sistémicas disponiveis



Funciona?




Cirurgia =2 RT Externa (paliativa)

* 101 pctes/106 metastases

 Cirurgia (agressiva):
 Parcial (48%) ou completa (43%)

* EBRT adjuvante 100%

e Controle local:
* 40% 6 meses
* 30% 1 ano
* 4% 4 anos

* Preditor de recorréncia: Histologia

Klekamp J, Samii Acta Neurochir 1998



SBAR - Dose e Controle Local - MSKCC

Local Control: High Dose vs. Low Dose

n=103 100 VRPN : 95% 24 GV
2003-2006 s : H:{ e
18-24 Gy x 1 £ - AN
— O
g
- 50 —
2
E P=0.03
s - e High DS
E ® b oW Dose
0 | [ | |
0 10 20 30 40 50

Yamada IJROBP, 2008



SBAR - Dose e Controle Local - Stanford

Kumar, 2018

e Stanford

Local Failure | Overall ‘ <20 Gy | >20 Gy

. 1 Year
* n=543 |lesions

All Spine Metastases (N=543)

02 03 04 05

Cumulative Incidence of LF

el

T T 1 T T T T T
] 5 10 15 20 25 30 35

0o 01

Months

Cumulative Incidence of LF

0.5

0.2 0.3 04

0.0 0.1

‘ 14% 5%

By SSED (=20 Gy vs. >=20 Gy)
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SBAR - Dose e Controle Local

* MDACC n=332 1year LC 88%

* Sunnybrook n=279 1year LC 90%

Bishop, Ghia IJROBP 2015
Tseng IRBOP 2018



SABR - Controle Local Grandes Massas

e 1vyearLC: 45.7% vs. 86.3%
e 2 vyearLC: 38.9% vs. 75.9%

Mizumoto, IJROBP 2011



SBAR - Revisao Sistematica

ISRS Systematic Review
* 14 articles 1024 spinal lesions

* Median OS: 15-19 months

* Local Control: 85-90% at 1 year
* Complete pain response (only 3 studies): ~50%

* Vertebral Compression Fracture: 9%

Husain, JNS 2017



Como fazer?




Vértebra toda vs parcial?

Patel Technol Cancer Res Ther 2012



Diferencas historicas — Pré Consenso

Table 1 Differences between centers and the definition used by the Radiation Therapy Oncology Group (RTOG) phase [I/11l sSBRT trial

(RTOG 0631)

Institution

Imaging
modality

Treatment unit

Planning target volume definition

Henry Ford Hospital [16]

University of Heidelberg, Germany [38]

University of Florida [21]

RTOG 0631 [39]
Cleveland Clinic [23]
MDACC [17]

MSK.CC [40]
UPMC [14]
Stanford [15]
UCSF [13]

CT/MRI
fusion
CT/MRI
fusion
CT/MRI1
fusion

CT/MRI
fusion
CT/MRI
fusion
CT

CT
CT
CcT
CT

Novalis (BrainLab)

6/15-MV linear accelerator (Siemens)

Synergy-S (Elekta)

Various
Novalis (BramnlLab)
EXaCT Targeting System (Varian)

EXaCT Targeting System (Varian)
CyberKnife
CyberKnife
CyberKnife

Entire involved spinal segment + gross
epidural/paraspinal disease
GTV +entire vertebral body

GTV+10-mm bone margin+2-mm extension beyond
the bone cortex if GTV is close to the bone surface.
No margins added to epidural disease GTV

GTV vertebral body+right and left pedicles
(depending on GTV location)

GTV xvertebral body+right and left pedicles
(depending on GTV location)

GTV +entire vertebral body +potential areas
of spinal extension

GTV+10-mm expansion except at the cord

GTV

Target lesion +2-mm margin

GTV

Balagamwala, J Rad Onc 2012



Vértebra toda vs parcial?

%
Treatment Type

I WB
—+ PB-censorad
-+ WB-censaored

Maior controle local
Tratando todo o corpo
vertebral

:

3
o

(%) Tumor progression following radiotherapy
i

y 20 o o o0
Number of days following radiotherapy

Patel Technol Cancer Res Ther 2012



Anatomia

SUPERIOR VIEW




Consorcio Internacional de SBRT

International Spine Radiosurgery Consortium Consensus
Guidelines for Target Volume Definition in Spinal
Stereotactic Radiosurgery

Brett W. Cox, MD,*-! Daniel E. Spratt, MD,*-! Michael Lovelock, PhD,!

Mark H. Bilsky, MD, Eric Lis, MD,® Samuel Ryu, MD,! Jason Sheehan, MD,’

Peter C. Gerszten, MD, MPH,** Eric Chang, MD, " Iris Gibbs, MD," Scott Soltys, MD,"!
Arjun Sahgal, MD,* Joe Deasy, PhD," John Flickinger, MD,'! Mubina Quader, PhD, !
Stefan Mindea, MD,"Y and Yoshiya Yamada, MD*

Cervical Thoracic Lumbar

Int J Radiat Oncol Biol Phys. 2012 Aug 1;83(5):e597-605. doi: 10.1016/j.ijrobp.2012.03.009. Epub 2012 May 19. Cox, IJROBP 2012



https://www.ncbi.nlm.nih.gov/pubmed/22608954

Consenso CTV

GTV involvement CTV description

Any portion of the vertebral body Include the entire vertebral body

Lateralized within the vertebral body Include the entire vertebral body and the
ipsilateral pedicle/transverse process

Diffusely involves the vertebral body Include the entire vertebral body and the
bilateral pedicles/transverse processes

GTV involves vertebral body and Include entire vertebral body.

unilateral pedicle pedicle. ipsilateral transverse process,

and ipsilateral lamina
GTV involves vertebral body and bilateral Include entire vertebral body.

pedicles/transverse processes bilateral pedicles/transverse processes,

and bilateral laminae

GTV involves unilateral pedicle Include pedicle. ipsilateral transverse process.
and ipsilateral lamina, £ vertebral body

GTV involves unilateral lamina Include lamina. ipsilateral pedicle/transverse
process, and Spinous process

GTV involves spinous process Include entire spinous process and bilateral
laminae

Cox, JROBP 2012






P&s operatoria




Cirurgia para compressao medular

* Randomized surgery followed by RT vs. RT alone

100

Melhor preservacao

- / da deambulacdo

Patchell Lancet 2005



Extensao epidural pos OP impacta em controle
local

Melhor Controle local
com menos d¢

. epidural residual pos

- T cirurgia

Follow=up (in months)

Al-Omair Neuro-Oncology 2013



Doenca Epidural / Compressao

* Doenca epidural é frequentemente sub-dosada pelo limite
da medula

* Maiores taxas de recorréncia
* Dose minima de 14/15Gy (1fx) é preditor de recorréncia

* Cirurgia de separacao + SBAR

 Remover o maximo de doenca epidural para melhorar
dosimetria e reconstruir o canal medular

 Cirurgia rapida (<3hrs) pouco modrbida



Pds OP delineamento

Redmond IJROBP 2017

Consensus Contouring Guidelines for
Postoperative Stereotactic Body Radiation
Therapy for Metastatic Solid Tumor
Malignancies to the Spine

Kristin J. Redmond, MD, MPH,* Scott Robertson, PhD,*

Simon S. Lo, MD, FACR,' Scott G. Soltys, MD,* Samuel Ryu, MD,"
Todd McNutt, PhD,* Samuel T. Chao, MD, Yoshiya Yamada, MD, "
Amol Ghia, MD,” Eric L. Chang, MD,** Jason Sheehan, MD, PhD,'"
and Arjun Sahgal, MD, FRCPC*



Table 3 Consensus clinical target volume contours for postoperative stereotactic body radiation therapy for spine metastases

Postoperative axial Simulation MRI with
Preoperative CT myelogram individual and
Patient no. axial MRI or T2 MRI consensus CTV contour Schematic diagram

1
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Parece facil, sé que....




Como Resolver - Mielografia




Resultados SBRT pds separacao

--- Single-fraction SRS
- =+ Hypofractionated SRS
..... CEBRT

— No RT

24Gy x 1fx
24-30Gy x 3fx

.........................................................

- 18-26Gy — 5-6Fx

Cumulative Incidence
00 01 02 03 04 05 06 07 08 09 10
1 1 1 1 1 1

0 6 12 18 24 30 36 42 48 54 60 66
Time from Date of Completion of SRS (Months)

Fic. 3. The cumulative incidence of local progression by preopera-
tive RT fractionation regimen.

Hipofracionamento com doses baixas pior controle local
Progressao (22.6% vs 4.1%)

Laufer J Neurosurg Spine 2013



Planejamento?




Prescricbes de Dose Razoaveis

e 18-24Gy x 1 fracao
* 12Gy x 2 fracoes
e 8-10Gy x 3 fracdes

* 6-8Gy x 5 fracoes



Prescricdes de Dose Razoaveis

— RTOG 0631

— Cleveland Clinic
— MSKCC

— Stanford

— MDACC

— Sunnybrook

— Johns Hopkins

16 or 18 Gy

18 Gy

24 Gy

20 Gy (usually the D95% to PTV)
24 Gy to GTV, 16 Gy to CTV

24 Gy in 2 fractions

24 Gy in 2 fractions



Diferenca dosimétricas na Prescricao de dose

* Prescricao de dose de alguma forma se
correlaciona com controle local

* Mas a evidéncia é controversa por que os estudos
inicias nao reportavam detalhes dosimétricos



Sem convencao de nomenclatura para Dose
prescrita

‘20 Gy’ ‘18 Gy’
84% IDL, 90% coverage 75% IDL, 99% coverage

100 —_— 100 o
Y | 3
90 . i | 1800 cGy (75 2%), 1123 cm (98 9%)
2000 cGy (83 6%), 10.21 cm? (89.9%) | | \
80 \ a0
LY
70 0
_ 6o \
= \
T . \
_5 50 I\%
o
> 40 \
\
30 \
n . 1
2 Planos Idénticos \
'i'
10 \
3 I3 I = [ ||‘. 2387
] 250 500 750 1000 ??(.:0‘ 1500 3 1000 5 1500 7 3 3550
Dose (eGy) Dose (oG




Dose Prescrita vs Dosimetria

Local Failure for Long-Term Survivors

W0 R e
* MSKCC 9 ._ A
. s %4 L
* 31 pctes com seguimento de 5 anos E :
= 60—
HE 40 -
*24Gy x 1 .
E o
| | | |
0 2 4 b 8

* CL 92%

Time post SRS (years)

Fig. 1. Disease progression. Kaplan-Meier analysis for
local tumor control in patients surviving =5 years after 24-
Gy spinal stereotactic radiosurgery (SRS) delivered in a
single fraction (patients at risk, n=231).

Moussazadeh / Yamada IJROPB 93, 2015



Dose Prescrita vs Dosimetria

PTV D95:

Table 2 Dosimetric characteristics

87.7% dos 24Gy = 21Gy

Parameter

Overall

LF

VR

Neuropathy

Tumor (lesions™)

PTV (cm?) 67.9 (9.39-204.4)
PTV V95 (%) 91.9 (74.6-100.0
V (cm’ 99-109 4

GTV Dmin (¢Gy)
Spinal cord (lesions™)
Dmax (cGy)
D05 (cGy)
Cauda equina (lesions™)
Dmax (cGy)
DOS (cGy)

33

1649 (838-2419)
25

1342 (994-1671)

1068 (498-1316)
7

1500 (921-1612)

1032 (509-1280)

3
86.4 (52.6-123.1)
92.1 (88.2-95.2)
87.4 (76.7-95.5)
429 (11.8-83.6)

1242 (908-1501)

3
1398 (1200-1594)
1143 (873-1316)
0

11
75.2 (15.2-145.3)
92.2 (82.2-99.8)
86.1 (52.3-101.0)
21.9 (1.8-57.7)
1510 (908-2396)
4
1355 (1200-1448)
1063 (873-1220)
6
1597 (1585-1612)
1119 (587-1280)

6
77.6 (20.0-195.2)
94.3 (89.4-98.2)
93.2 (83.2-99.9)
292 (7.1-73.5)
1605 (1460-1858)
4
1296 (1200-1399)
1062 (924-1222)
1
1599
1198

Abbreviations: DO5S = minimum dose to hottest 5% of spinal cord/cauda equina; D95 (%) = dose received by 95% of PTV; Dmax = maximum dose;
GTV = gross treatment volume; LF = local failure; PTV = planning treatment volume; V95 (%) = volume receiving 95% of prescribed dose:
VCF = vertebral body compression fracture.

Data presented as mean (range).

* Number of lesions with available dosimetric parameters, not the total number of treated lesions in this cohort.

Moussazadeh / Yamada IJROPB 93, 2015



Dmin vs Cobertura

— X

T, = - 91 pctes 18-24Gy

038

dmin <= 15.1 Gy

0.6

P-value < 0.02 - CL em 1 an0:

Freedom from
Local Failure

04

02| ° Dmin > 15Gy 100%
: * Dmin £ 15Gy ~80%

0.0 T T T T T
0 10 20 30 40 50

Followup (Months)

Fig. 3. Kaplan-Meier curves of freedom from local failure for (1)
Patients with D,,;, = the median D,,;,, (15.1 Gy), and (2) Patients
with D,,;, > 15.1 Gy. The median followup was 17.5 months for
patients with D, < 15.1 Gy, and 19 months for patients with
Dpmin >15.1 Gy.

Lovelock IJROBP 77, 2010



Dmin vs Cobertura

MDACC 332 pctes
* CL geral 88%

* Se GTV BED Dmin CL1 ano:
* >33.4Gy,, - 94%
* <33.4Gy,, - 80%

* 33.4Gy,, em 01 fragao ~14Gy,,

Bishop Ghia IJROBP 92, 2015



Dmin vs Cobertura

Dmin no GTV correlaciona-se com Controle local

MSKCC 15 n=91
MDACC 14 n=332
Stanford 15 n=400+

15Gy dmin nao é de forma isolado o que define controle local
15Gy EQD2 = 31Gy,, (ex. < 10x3Gy)

mas Dmin adequado se correlaciona com um bom plano



Cobertura GTV

100
MSKCC 811 pctes .
Median D95:
80
LF em 3 anos ; Low Dose GTV D95 (1709 cGy)
e Alta dose GTV 2%
. @ 60
* Baixa dose GTV 10% 1. High Dose GTV D95 (2356 cGy)
8
Linha de corte para Falha local | = © p < 0.001
e GTV D95 18.3Gy =
* PTVD95 17.4Gy o o
10
0 ¢ 2 > s

0 28 56 84 112 140
Months

Yamada Nsurg Focus 42, 2017



Dose vs Cobertura

20 Gy
15 Gy
12 Gy

Prescrigdo: 18-24Gy 1 fracdo ou 24Gy x 2 (~18,5Gy,,) ou 27Gy x 3 (~18,2Gy,)

Cobertura: PTV > 90% (PTV 1 a 2mm sem margem para dentro do canal medular)
Dmin: 15Gy (dose uUnica) ou equivalente fracionado ex ~21Gy em 03 fracdes

GTV ~ 100% cobertura ou GTV D95 > 18Gy em fracao unica ou equivalente



Controvérsias — Delineamento Medula

* Desenhar medula espinhal ou canal medular?
* Ressonancia ou tomo-mielografia

e Adicionar PRV? Qual Margem?

* Dose permitida?



Controvérsias —

Medula

Delineamento

Imaging modality for Spinal cord in MRI Spinal cord in MRl Spinal cord in MRI Spinal cord in MRI Spinal canal
definition of the spinal in CT
cord
Delineation of the At least 1 level above and below 1 level above and At least 1 level 1 level above and below 1 level
spinal cord in cranio- PTV below PTV above and below PTV above and
caudal direction PTV below PTV
Safety margins around T mm 1 mm 1.5 mm No 2 mm
the spinal cord in axial anterior
directions and T mm
lateral
Delineation of the Thecal sac Thecal sac Thecal sac Thecal sac Thecal sac
cauda equina
Delineation other OARs No application of safety margins No application of  No application of No application of safety No
(e.q. kidney) safety margins safety margins margins application
of safety
margins

RTOG 0631: Medula na RM, 3mm acima e abaixo

Eu: Medula na Rm T2, 1 corpo vertebral acima e abaixo.

PRV 1.5mm

Guckenberger Radiat Oncol 2011 - Elekta Spine Radiosurgery Research Consortium




OAR - Medula

Saghal 2012

1 fraction | 2 fractions | 3 fractions | 4 fraction | 5 fraction
Pmax limit | Pmax limit | Pmax limit | Pmax limit | Pmax limit
(Gy) (Gy) (Gy) (Gy) (Gy)
1% Probabi]it}ur 02 12.5 14 8 16.7 18.2
2% Pmbability 10.6 14.6 174 19.6 21.5
3% Probability 11.5 157 18.7 21.2 1,
4% Probability 12.0 16.4 196 A 24.4
5% Probability 12.4 17.0 203 23.0 25.3




OAR - Esbfago

* Abelson et al. Dis Esophagus 2012 (Stanford)
* Dmax 15.4Gy e D5cc 11.9Gy
e Evitar irradiar circunferencialmente

* Cox et al. 2012 IJROBP (MSKCC)

e <2.5ccreceber 14Gy
* Dmax <22Gy

* Doxirubicina ou gencitabina e manipulagao iatrogénica
foram responsaveis por toxicidade G4

* RTOG 0631
* Dmax 16 (< 0,03cc)



OAR- Nervos periféricos

* Poucos dados publicados
* Nervos distais mais “sensiveis” que proximais

e Eu: Tentar manter < 105% da dose, nao descobrir




Toxicidade - Pain Flare

104

94
9 ’
8 /-\ 8
7 7 b o T
: | B
5 . 8
£ 4
3 4 ‘© N
4 a 44 > ‘ \
3 i . - , -
34
2 | — Ia -+ I I 2
1 i 1
. H N N\ o n o :
Dayl Day2 Day3 \Daylj Day2 Day3 Dayd4 Day6 Day9 0 : . - T r r T T v v T
RT RT  RT  PNost-BF post-RT post-RT post-RT post-RT post-RT fé\ fé\ o o o o B o B S
nset of Pain Flare oF 9
&

Subsequent Days after Decadron Treatment

Dexametasona
Eu: 8mg 5 a 7 dias

Chiang IJROBP 2013



Toxicidade - Fratura de corpo Vertebral

124
p—value < 0.0001

= <=9 Gy

50% - 20—23 Gy /
) }=mw :

4% :

10 -

Total Frequency of Fractures

Cumulative Incidence of Fracture
g

e ) I R —— s
T 12734 5 6 7 101112 19 22 24 31 35 44 0 12 24 36 48 60
Time to Fracture {months) Follow—up (in months)

Saghal JCO 2013 MSKCC yamada



OBRIGADO!



