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* 80% de los pacientes con cancer avanzado pueden desarrollar un
metastasis 6seas

e Cancer de pulmodn, prdéstata, mama.

e Supervivencia asociada aumenta incidencia de metéstasi 0seas
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Hasta un 40% de las metastasis 0seas son vertebrales

=

% 1025

*zq >
.;
. 2 SRR
*\
e i

= 2 70°6
e v\




REfrESher COurse Al ,@«;‘;\: Endorsed b\/ ASTRO 1+2 septiembre 2023

ALATRO Bogota=Colombia

1.* Simposio ACRO-ALATRO de Radioterapia Estereotactica y Radiocirugia

IMPACTO EN LA CALIDAD DE VIDA (Qol)

* Dolor

* Fracturas

» Inestabilidad vertebral

« Compresion medular

« Compromiso neurologico
* Alteracion en los esfinter
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La Escala Visual Analdgica (EVA)- VAS permite medir la
intensidad del dolor que describe el paciente con |la
maxima reproducibilidad entre los observadores.

Escala de intensidad del dolor
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NOMS Decision Framework

Low-grade ESCC
no myelopathy

Neurologic
Oncologic

Mechanical
Systemic

Radiosensitna

Oncologic

Radioresistant/
praviously radisted

Separation surgery
Stabla

Mech inical

> Stabilization

Able to tolerate
surgery

Unakbibe 1o talerata
SUrgery

Systemic

Barzilai, Bilsky JCO 35, 2017. Laufer Oncologist 18, 2013
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La evaluacidn con una resonancia
magnética de columna completa,
el inicio de esteroides sistémicos y
la consideracion la descompresion
quirargica y/o radioterapia son los
sellos distintivos de la estrategia
de tratamiento
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Table 1. Spinal Instability Neoplastic Score (SINS) System.”

Component Scare

Location
Junetional (O-C2; C7-TZ; TII-LI; L5-51)
Mobile spine (C3-6; L2-4)
Semirigid (T3-10)

La escala SINS puntua la B

Yes
Mo

estabilidad vertebral de la

Lytic
Mixed (lytic/blastic)

columna en pacientes N

Subluxation/translation present
Deformity (kyphosis/scoliosis)

con afectacion o

=530% collapse

z 3 <30% collapse
I I l etastas I C a Mo collapse with >50% body invalved
u Mone of the above
Posterolateral involvement
Bilateral

Unilateral
Mone of the above

L=l =Tl (=1 (=Tl — b kel (=Tl R PY

*Data adapted from Fischer et al’
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Table 1. Total 5Spinal Instability Meoplastic Score: Determination of

Stabilicy.”
Score (Total = 0-18)
SENSIBILIDAD DEL 95%
ESPECIFICIDAD DEL 80% -6 7-11 13-18
Clinical categories 5Stable Potentially unstable Unstable
Binary scale stable Current or potentially unstable = possible

surgical intervention

*Data adapted from Fischer et al.”
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Radioterapia estereotaxica extracraneal (SBRT)

Técnica ALTA PRECISION " Precisidon Estereotaxica’”

Dosis ABLATIVAS (alta eficacia bioldgica) BED = 100Gy

En POCAS SESIONES (a2-5)

% 85 N X

Dosis MUY CONFORMADAS (dosis bajas a tejidos sanos)

SR =

i/%g

Potters. Int J Radiat Oncol Biol Phys 2010
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La radioterapia convencional es mas apropiada para
pacientes que reciben tratamiento paliativo, con una
expectativa de vida limitada de menos de 3 a 6 meses.
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Climical Review & Education

JAMA Oncology | Review

Stereotactic Ablative Radiotherapy

for the Management of Spinal Metastases
A Review

Rachel M. Glicksman, MD; Michael C. Tjong, MD; Wellington F. P. Neves-Junior, BSc; Daniel E. Spratt, MD;
Kevin L. M. Chua, ML; Alireza Mansourl, MLD; Melvin L. K. Chua, MO, Ph; alejandro Berlin, ML;

Jeff D. Winter, PhD; Max Dahele, MBChB; Ben J. Slotman, MD; Mark Bilsky, MD; David B. Shultz, MD;
Marcos Maldaun, MD; Nicholas 5zerlip, MD; Simon 5. Lo, MD; Yoshiya Yamada, MD;

Francisco Emilio Vera-Badillo, MD; Gustavo M. Marta, MD; Fabio Y. Moraes, MD

* OBJETIVO: Revisar la literatura de SABR espinal para metastasis espinales, discutir un enfoque

multidisciplinario para la seleccion adecuada de pacientes y consideraciones técnicas, y resumir los

esfuerzos actuales para combinar SABR espinal con terapias sistémicas.
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B, Team kMaembers, Relevant Frameaworks, and Patient
and Omookogic Factors Comtributing o Managemeant
off Spinal Metastases

T El manejo optimo de los pacientes
= con metastasis espinales requiere un

- Pathologlsts

o i equipo multidisciplinario integrado y

e tiene en cuenta los factores

plinary spinal metastases algortthms
= Metastatic Spine Disease Multdisoplinary Working Group

E R— oncolégicos y del paciente

= Blky soore
= Prognostic Indax for Spine Metastases (PRISMM)

Faors

Patlent

= A

= Parformance status

= zoals of cara

= Mauwrokgcal symptoms and functional status

CHmCoROEC

= Primary tusmeor histology fand mdosansitity
- Spine stability

= Prasence and degree of epidural disezse

= Extent of vertebral imvodvesmeant

= Prior thermpy at =ite of spinal metastases

= Owverall disesse burden

= Pare of dsease progression

= SYSheTlC TrEatimerTt OpTsons.
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Intermational Journal of
Radiation Oncology

biology » physics

Clinical Investigation: Central Nervous System Tumor
www.redjournal.org

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,*" and Yoshiya Yamada, MD*
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Cervical Thoracic Lumbar
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Se divide cada cuerpo vertebral en 6 sectores:

1 representa el cuerpo vertebral

2 representa el pediculo izquierdo

3 representa el proceso transverso izquierdo y la [amina
4 representa el proceso espinoso

5 representa el proceso transverso derecho y la lamina
6 representa el pediculo derecho.
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Volume 83 e Number 5 » 2012 Target volume guidelines for spinal SRS e603

Table 3  Guidelines for spinal SRS bony CTV delineation
ISRC GTV anatomic [ISRC bony CTV

GTV involvement classification recommendation CTV description
Any portion of the vertebral body | | Include the entire vertebral body
Lateralized within the vertebral body | 1, 2 Include the entire vertebral body and the
ipsilateral pedicleftransverse process
Driffusely involves the vertebral body | 1.2, 6 Include the entire vertebral body and the
bilateral pediclesfiransverse processes
GTV involves vertebral body and 1, 2 1,2 3 Include entire vertebral body,
unilateral pedicle pedicle, ipsilateral ransverse process,
and ipsilateral lamina
GTV involves vertebral body and bilateral 3 234 Include entire vertebral body,
pediclesfiransverse processes bilateral pediclesfiransverse processes,
and bilateral laminae
GTV involves unilateral pedicle 2 2.3 +1 Include pedicle. ipsilateral transverse process,
and ipsilateral lamina, 4+ vertebral body
GTV involves unilateral lamina 3 2.3 4 Include lamina, ipsilateral pedicleftransverse
process, and spinous process
GTV involves spinous process 4 45 Include entire spinous process and bilateral
laminae

Abbreviarions: CTY = clinical target volume; GTY = gross tumor volume: ISEC = Infternational Spine Radiosurgery Consorium.
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eb04 Cox et al International Journal of Radiation Oncology « Biology « Physics

Table 4 Summary of contouring guidelines for GTV, CTV, and PTV in spinal stereotactic radiosurgery

Target volume Guidelines
GTV o Contour gross tumor using all available imaging
s Include epidural and paraspinal components of tumor
CTV e Include abnormal marrow signal suspicious for microscopic invasion

e Include bony CTV expansion to account for subclinical spread

s Should contain GTV

o Circumferential CTVs encircling the cord should be avoided except in rare instances where the vertebral body,
bilateral pedicles/lamina, and spinous process are all involved or when there 1s extensive metastatic disease along
the circumference of the epidural space without spinal cord compression

PTV o Uniform expansion around CTV

e CTV o PTY margin <3 mm

o Modified at dural margin and adjacent critical structures o allow spacing at discretion of the treating physician
unless GTY compromised

o MNever overlaps with cord

e Should contain entire GTV and CTV

Abbreviations: CTV = clmical target volume:; GTY = gross tumor volume:. PTVY = planning target volume.
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Stereotactic Body Radiation Therapy for

Spinal Metastases: Benefits and Limitations

Matthias Guckenberger, MD,* Max Dahele, MBChB, PhD,' Wee Loon Ong, MBBS,*" and
Arjun Sahgal, MD*
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Table 1 Workflow Process for Spine SBRT

Pre-treatment assessments
Clinical examination induding neu mI{E;aI functicn assessment
Quantitative pain assessment using validated instruments such as the visual analogue s@le (VAS) or brief pain inventory (BFI)
Spinal instability assessment using the Spinal Instability Meoplastic Score (SINS)
Epidural spinal cord compression assessment using the score developed by Bilsky et al
SBRT planning
High-resoluticn CT imaging
High-resoluticn MR imaging: T1 without contrast; T1 with contrast in presence of paraspinal or epidural disease; T2 non-
contrast
Careful rigid image-registration
Target volume definition following international consensus recommendations
IMRT treatment planning
VMAT and flattening-filter-free (FFF) technologies to minimize SERT delivery times
Daily pre-treatment image-guided patient set-up
Passive or active imtra-fraction motion contro|
Follow-u
'El'ln.icallafnllnw—up using pre-treatment assessments
Imaging followup using high-resclution CT and / or MR imaging
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Figure 1 (A, B): Pretrearmen: MRI and CT maging of a2 74 years old patiermt with metagarnc prosate cancer; (C, D)
VMAT-based SERT plarming using a simu kaneous imegrated boos concept with 30Gy i 10 hacrions (low-dose targe:
volume) and 48 .5Gy in 10 fmacuons (high-dose targer volume); (E, F): MRI and CT imaging follow-up showing local
comarol w/o veriebral compression fracture;
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* La SBRT esta asociada con tasas mas altas de respuesta completa al dolor en comparacion con la
radioterapia Convencional

* Pacientes con una esperanza de vida mas larga y los pacientes con las denominadas histologias
"radiorresistentes"” deben evaluarse como candidatos para la SBRT.

* La evidencia mas solida esta disponible para la administracion de SBRT con 24 Gy en 2 fracciones.

» Para pacientes con esperanza de vida corta (<3-6 meses) e histologias radiosensibles, la radioterapia
convencional de fraccion uUnica es un tratamiento estandar eficaz.
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LIMITACIONES- TOXICIDAD

Table 3 Summary of Selected Series Reporting VCF Following SBRT
Study Mumber Patients Median Follow-up  Dose and Fractionation (BED Mew/Progressive VCF ~ Time to VCF Mumber of Patients
{Spinal Segments (Y] With aw/pi=3) (Median, Ma) Requiring 1 L
Treated) Percutaneous or f
Surgical Intervention ¢ a raCtura por
Moussazadeh * 31 (38) 6.1 1 = 24Gy (216Gy ) 13 treated segments 257 mo 5 1A
' 2proated ssgments compresidn
Guckenberger - 37 (63) 5 10 = 3/4.85Gy (127Gya) in 56%; 12pts (21%) new; Bpts 2 mo 31 stabilization sur-
5 x 4/7Gy (117Gys) in 44% (14%) progressive gery, 2 vertebral (FCV) ha
N decompression)
Ming 32 (6%) 6.7 Varied from 3 = BGy (BBGy3)up Btreated sites (14%)in7 7.5mo & (percutaneocus ver- .
to = 24y (216G Pt (13% (Sbroplasy o surgido como la
N surgery)
Ling "** 43 (54) &8 1 = 12-24Gy (60Gy + 216Gy ) 9/54 sites (17%) 10.2mo 5(stabilization 11 d d 4
-~ surgery) tOX| C I a m a S
Zeng w 66 (11%) 0% 2 x 12Gy (120Gy4) Biatrogenic VCF (8/11%  Notreported 4(3 surgery, 1 percu- a
) segments=7%) taneous cement) d
Abbouchie '* B84 (113) 1.1/treated lesion; Median: 3 = 10Gy (130Gy ) Z2new (2/113=2%); 3 2.2mo Mone relevante aSOCIa a
1.0imaging progressive (3/
| 113-3% con la SBRT en
Lee'™ B5{173) 12 1 = 16 or 18Gy (101/126Gya) MNTI(12%) 11.1mo 4
Jawad '™ 541 0.8; 0.7 imaging Median 1 = 20Gy (1533Gy4) 18 new (3% pts), 16pro- 3 mo F"'.EltE1:|f*_=,urg|a-r)|I 5|:|E|:if— d = I
gressive (3% pts) ically for VCF not OSIS a tas
- reported
Sahgal w 252 (410) 1.0 Varied from 1 = BGy (29Gys)up  27/410 new (7%); 30/410 2.5mo 2417 cement aug-
to 1 = 26Gy (251Gya) progressive (7%) mentation, & surgical
stablization, 1 percu-
taneous
instrumentation)
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2. Mielopatia: la incidencia de mielopatia por radiacion fue del 0,4 %
en un analisis combinado de mas de 1000 pacientes, y el riesgo es
ligeramente mayor, del 1,2 %, después de la re-irradiacion con SBRT
de la columna.

3. La plexopatia braquial y la plexopatia
lumbosacra son toxicidades tardias

4. Miositis
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Clinical Oncology 34 (2022) 325-331

Contents lists available at ScienceDirect

. Clinical Oncology , May 2022
Clinical Oncology

LLS]__‘\IR journal homepage: www.clinicaloncologyonline.net
The Changing Landscape for the Treatment of Painful Spinal )
Metastases: is Stereotactic Body Radiation Therapy the New Standard | %&&
7 .
of Care? SBRT podria considerarse
EM. Dunne *, M.C. Liu ", S.S. Lo+, A. Sahgal 4
estandar de
Table 2
Comparison of pain response at 3 and 6 months post-treatment t ra ta mie nto en p acle nte S
Median follow-up (months) Sprave et al. [20] RTOG 0631 [22] SC24 [23] .
8.1 Data not available 6.7 SeIeCC|O nad OS
3 moths 6 months 3 months 6 months 3 months 6 months
CR pain cEBRT/SBRT 17.4%/43.5% 10%/52.6% NR NR 14%[35% 16%/32%
P =0.057 P =0.0034 P = 0.0002 P =0.0034
PR pain cEBRT/SBRT 30.43%/26.1% 25%/21.1% NR NR 25%/18% 16%/9%
CR or PR cEBRT/SBRT 57.9%/40.3%

P=0.99
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Contents lists available at ScienceDirect
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Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

Original Article

International consensus recommendations for target volume delineation @ M)

specific to sacral metastases and spinal stereotactic body radiation ey
therapy (SBRT)

Emma M. Dunne **, Arjun Sahgalh Simon S. Lo‘, Alanah BElgman Robert Kosztyla“, Nicolas Dea

Eric L. Chang*, Ung Kyu Chang’, Samuel T. Chaua Salman Faruqi”, Amol J. Ghia’, Kristin J. RedmundJ
Scott G. Soltys ¥, Mitchell C. Liu?®

Radiotherapy and Oncology 145 (2020) 21-29
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EM. Dunne et al /Radiotherapy and Oncology 145 (2020) 21-29

/ \ SCS (radiocirugia estereotdctica sacra)
s [ 1"-’\, \\ 8 k‘ : ‘,’ 2
[ Ry WL ] ..
v A g Divide el sacro en ocho segmentos
\, @
BN ,\"/\i d 4 (1) cuerpo vertebral
"% (2) ala anterior izquierda
L5/51 Junction S1 Level 5 . .
\ | (3) ala posterior izquierda
(4) ldmina izquierda
~ \ \ 1 ’ 2 -~ ‘\ \\ // (5) a’péfisis espinosa
Qe=(, | (6) ldmina derecha
A A‘,f‘ ,. 6 \‘.\/ (7) ala posterior derecha
AN SN (8) ala anterior derecha
5
$1/52 Level $3 =55 Level

Fig. 1. Stereotactic Radiosurgery Sacral Classification System. 1. vertebral body [1° represents the subsequent caudal vertebral body (S2 in this illustration)]; 2. left anterior
ala; 3. left posterior ala; 4. left lamina; 5. spinous process; 6. right lamina; 7. right posterior ala; 8. right anterior ala.
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EM Dunne o al  Rodiotheragy and (nmlogy 145 (200) 21-29 27 Case No. Axial T1 MRI STAPLE CTV Modified Schematic diagram
with GTV contour STAPLE CTV
Tabled contour contour

Remmmendations far target volume definition of the sacrum inspinal stereatactic body radiation therapy/stereotactc radioaurgery (SHETJSRES)

GTV invahement Sacrum anatmic Map Sacrum bany CTV CTV description 1
clamsi fication recommeen dation
Any partion of the VB 1 1 Entire VH
Lateral ised within the VB (S1-52 7 1 1LL3 Entire VB and the ipsilateral ala. When contouring the ala,
uze the oxxification line if visible 1o limit the extent of the 2
CTV. The superior and inferior extent of the CTV is
determined by the superior and inferior exent of the
adjacent VB!
Lateralized within the VB (S3-25F 1 1.3 Emtire VB and the ipsilateral posterior ala. The superiar and
inferior extent of the TV is determined by the superior and
inferior exient of the adjacent VB 3
Diffusely imeaolves the VB (S1-527* 1 1.237 8 Emtire VB and bilteral abe_ When comtouring the aly, usethe
axsification line if visible o limit the sctent of the CTV. The
superiar and inferior extent of the CTV is determined by the
superior and inferior extent of the adjacent WB'
Diffusely imeolves the VB (£3-257* 1 1,37 Emtire VR bilateral posterior ala. The superiar and inferiar 4
extent of the CTV is determined by the superior and inferiar
extent of the adjacent VR
GTV invahves VB and unilateral ala 1.2.3 1.2 34 Emntire WV ipsiltera ala and ipsilateral lmina. The superiar
(B -5y and inferiar extent of the CTV is determined by the superiar
and inferiar extent of the ad jaoent VB! 5
GTV invahves VB and unilateral ala 1.3 1.3 4 Emtire VB, ipsilateral posterior ala and ipsilteral mina. The
(3-8 superiar and inferior extent of the CTV i determined by the
superiar and inferior extent of the adjacent VB,
GTY nvahves VB and bilateral ala 1,25 7.8 123467 8 Emtire VR bilateral ala= and bilateral laminae. The superiar
=1 =52 and infeniar extent of the CTV is determined by the supenar 6
and inferior extent of the ad jacent VE!
GTY nvahves VB and bilateral ala 1.3.7 1.3, 467 Emtire VR hilateral posterior alae and bilatera hminae The
(Sy-gny superiar and nferior extent of the CTV is determined by the
superiar and inferior extent of the adjacent VB,
GTV invalves the unilaberal ala (%1= 23 23 % Emtire ipsilateral ala & the entire 2d jpeent VB. The superior 7
29 and infeniar extent of the CTV is determined by the supenar
and inferiar extent of the ad jpoent VB!
GTV invaohes unilateral lamina 4 4.5 Ipsilateral lamina, spinous. process & W
GTY invahves bilateral laminae 4.6 4.5 & 21 Bilateral laminae, spinous process & VB
GTV invaolves spinous proosss 5 45 6 Spinous process and bilakeral hminas 8
Ahbreviations: CTV, gross tumour valume; CTV, dinicl target valume, VB, vertebral body, 5152 denates cacral vertebral levels 1 and 2, £3-25 denotes s2oal ventebral levels
I dand &
*The sagum is a variable bone and at the level of 53, the ala may anly be identified a5 having one segment.
"The exe=ption i if the CTV invohes any part of the £1ala Please == text for further discussion.
9
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