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Precision
Conformacién de la dosis

Control del movimiento



Objetivos de aprendizaje

* Definicion de lesiones centrales y ultracentrales
e Determinar la toxicidad de la radiocirugia
* Estudios claves para la radiocirugia de lesiones centrales



Introduccion

e Radiocirugia tiene una radiobiologia

diferente a la radioterapia
convencional

e Alteracion del endotelio

e Dano vascular: Esfingomielasa acidica

que hidroliza esfingomielina

produciendo ceramida pro-apototica.

e Efecto abscopal e inmune
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Stereotactic Radiosurgery and Stereotactic Body Radiation Therapy A Comprehensive Guide
Editors: Trifiletti, D.M., Chao, S.T., Sahgal, A, Sheehan, J.P. (Eds.)



Ventajas de la SBRT

 Ambulatoria

* Tiempo total: 1-2 semanas (Corta duracion)
* No anestesia

* No dolor durante el procedimiento

 COmoda para el paciente (Puede variar segun la capacidad pulmonar
y la técnica de radiocirugia utilizada)

* No requiere de tiempo de recuperacion
* Permite continuar actividades de la vida diaria



SBRT para cancer de pulmon

* Alternativa con evidencia de estudios retrospectivos con analisis
puntaje por propension y de ensayos clinicos para pacientes con
estadio | no operables (AUNQUE LA EVIDENCIA TIENE TASAS
SIMILARES DESPUES DE LA LOBECTOMIA)

* Opcion de tratamiento para pacientes con tumores oligometastasicos




Table 1: Series reporting results for SBRT for operable patients

Author N Dose Median F/U OS
(mos)
Uematsu, 20017’ 29 Most commonly 50-60 36 86% (3-year)
Gy in 5-10 fx
Onishi, 2011 87 45-72.5 Gy in 3-10 fx 55 72% (1A), 63.2% (IB)
(5-year)
Lagerwaard, 201277 177 60 Gy in 3-8 fx 315 84.7% (3-year)
Timmerman, 2013* 26 54 Gy in 3 fx 254 84.4% (2-year)
Chang, 2015% 31 50-60 Gy in 3-5 fx 40.2 95% (3-year)
Nagata, 2015 64 48 Gy in 4 fx 67 76.5% (3-year)
Shibamoto, 20157 60 44-52 Gy in 4 fx 525 74% (5-year)
Komiyama, 2015 661 32-79 Gy in4-15 fx 35 79% (3-year)

AE, adverse event; F/U, follow-up; N/R, not reported; OS, overall survival; SBRT, stereotactic
body radiation therapy

Videtic GMM, Donington J, Giuliani M, Heinzerling J, Karas TZ, Kelsey CR, Lally BE, Latzka K, Lo SS, Moghanaki D, Movsas B,
Rimner A, Roach M, Rodrigues G, Shirvani SM, Simone CB 2nd, Timmerman R, Daly ME. Stereotactic body radiation therapy for
early-stage non-small cell lung cancer: Executive Summary of an ASTRO Evidence-Based Guideline. Pract Radiat Oncol. 2017
Sep-Oct;7(5):295-301. doi: 10.1016/j.prro.2017.04.014. Epub 2017 Jun 5. PMID: 28596092.



Results — PFS by Primary Disease Sites
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Localizacion



Definicion de " b
esion Central iR

L Lingula
RML / Bronchus

* La famosa "The no fly- Bronchus
zone"

LLL

e Radiode 2cm dela Bronchus

traquea y el arbol
bronquia desde la
definicion del RTOG 0236

Bronchus b

j ,\’ Intermedius |
Z~ N

RLL
Bronchus w= w= Zone of proximal bronchial
tree, the “No Fly Zone”, as
defined in RTOG 0236
protocol

SANTINI B, ALEJANDRO, VALDEZ C, CRISTIAN, SEPULVEDA A, VERONICA, BAEZA L, RICARDO, & BUSTOS C, SERGIO.

(2016). Radioterapia esterotaxica:
¢Un segundo gold estandar en el tratamiento del cancer de pulmén en etapa precoz?. Revista chilena de enfermedades respiratorias, 32(2), 87-99.



Ultracentral

 SUNSET Trial
* Tumores<6cm

* PTV se sobrepone con la
traquea o el bronquio
principal esofago, vena
pulmonar, arteria

pulmonar

Table 1 Selected Studies Reporting on SBRT for Ultracentral Tumors

Study
Tekatli, 2016 (n = 47)”

Tekatli, 2015 (n = 78)"°

Chaudhur, 2015
(=68

Timmermn. 2006
(n= 70)"

Song, 2009 (h = 32)"

Chang, 2014 (n = 100)"

Haasbeek, 2011
n=37)

Daly, 2017 (n = 46)""

Definition of Ultracentral

PTV overlapping trachea or
main bronchi

PTV < 2 cm from proximal
bronchial tree

GTV directly abutting central airway

RTOG 0236

Within 2 cm of central
bronchial tree

Within 2 cm of bronchial tree, major
vessels, and pulmonary artery,
esophagus, heart, trachea,
pericardium, brachial plexus,
vertebral body; at least 1 cm from
spinal canal; and without direct
involvement of
bronchial tree or mediastinal
structures

RTOG 0236 or < 1 cm from
heart or mediastinum

UC = PTV overlapping PBT or
esophagus, C = within 2 cm of
PBT, PM = abutting mediastinum

but not meeting criteria for C

Dose/Fractionation

5 Gy x 12, 4 fractions per
week over 3 weeks

7.5 Gy x8

106y x 59
125 Gy x 4 (4)

20-22 Gy x 3

10-20 Gy x 3-4 consecutive
days, total of 40-60 Gy

125Gy x 4
7 Gy x 10

7.5 6y x 8

Median 10 Gy x 5
{range 40-60 Gy/4-8)

Toxicity

Grade 3 or higher toxicity: 38%
Likely related fatal lung
hemorrhage: 13%

Grade 3: 6.4%
Grade 4: 0
Treatment-related
death: 7.5%

Grade 2 or higher toxicity:
22% fincluding central cohort)
Ultracentral toxicity—no
significant difference compared
to central

Grade 3-5 toxicity: 20%
1 patient died of massive
hemoptysis

Grade 3 or higher pulmonary toxicity
in 33% of patients with central
tumors. Bronchial strictures also
observed in 8 patients

Grade 2 or higher radiation
pneumonitis: 13.4%, 5.5%
Grade 1 or higher chest wall
pain: 32%, 28%

Brachial plexopathy: 3%, 0
Grade 2 or higher esophagitis:
3%, 0

1 patient had bronchial stenosis,
2 had grade 3 dyspnea

Grade 3 or higher toxicity:
UC = 22.2%

C=43%

PM =0

Remarks

Stage |-IA, including
recurrent disease

Patients excluded from
2016 publication

Mixed cohort {comparison
between ultracentral central,
and peripheral)

Mixed (peripheral
and central)

Central versus peripheral

2 doses, 7 Gy » 10 used
if constraints were not met

UC: 2 cases of grade 3
postobstructive pneumonia
and 1 case of grade 1
respiratory failure

Apbreviations: C = central; PBT = proximal bronchial tree; PM = paramediastingl, RTOG = Radiation Therapy Oncology Group; UC = ultracentral.

Giuliani M, Mathew AS, Bahig H, Bratman SV, Filion E, Glick D, Louie AV, Raman S, Swaminath A, Warner A, Yau V, Palma D.
SUNSET: Stereotactic Radiation for Ultracentral Non-Small-Cell Lung Cancer-A Safety and Efficacy Trial. Clin Lung Cancer. 2018
Jul;19(4):e529-e532. doi: 10.1016/j.cllc.2018.04.0



DosIs



Dosis requerida: BED.» > 100

Control local es del 85%

Onishi H, Araki T, Shirato H, et al. Stereotactic hypofractionated high-dose irradiation for stage I nonsmall cell lung carcinoma: clinical outcomes in 245 subjects in a Japanese
multiinstitutional study. Cancer 2004;101:1623-31.10.1002/cncr.20539

Park S, Urm S, Cho H. Analysis of biologically equivalent dose of stereotactic body radiotherapy for primary and metastatic lung tumors. Cancer Res Treat. 2014 Oct;46(4):403-10. doi:
10.4143/crt.2013.168. Epub 2014 Jul 17. PMID: 25036574; PMCID: PMC4206062.

Onishi H, Shirato H, Nagata Y, Hiraoka M, Fujino M, Gomi K, Karasawa K, Hayakawa K, Niibe Y, Takai Y, Kimura T, Takeda A, Ouchi A, Hareyama M, Kokubo M, Kozuka T, Arimoto T, Hara R, Itami J,

Araki T. Stereotactic body radiotherapy (SBRT) for operable stage | non-small-cell lung cancer: can SBRT be comparable to surgery? Int J Radiat Oncol Biol Phys. 2011 Dec 1;81(5):1352-8. doi:
10.1016/j.ijrobp.2009.07.1751. Epub 2010 Jul 16. PMID: 20638194
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wems MDD Anderson | SBRT for Eary-Stage Lung Cancers

Central tumors: Indiana series

» Higher risk of severe toxicity (pulmonary decline, pneumonia, effusions) for
central tumors
* Defined as < 2 cm from tracheobronchial tree

Toxicity Central Peripheral
(n=22) (n=48)
Grade 3-5 27% 10%

Grade 5 18% 4%

| C—r) L B Owniws 200w of T Procems Deoochis Tres

Fakiris et al. Int J Radiat Oncol Biol Phys 2009, 2
Timmerman et al. 1 Clin Oncal 2006. MD ANDERSON CANCER CENTER

Diapositiva presentada en ASTRO 2021 por Aileen Chen,
MD



Complicaciones

* Hemorragia pulmonar
* Fistulas

* Neumonia

* Obstruccion bronquial
* Muerte



Tekatli et al.

* 12 x5 Gy
* 47 Pacientes
e RIESGO DE HEMORRAGIA PULMONAR FATAL DEL 15%



Estudios



Estudio retrospectivos

70 Gy prescrito al GTV en 10
fracciones

43 pacientes

Mediana de seguimiento de 27
meses

Control local 93% a 3 anos

CLINICAL INVESTIGATION

Lung

PROMISING CLINICAL OUTCOME OF STEREOTACTIC BODY
RADIATION THERAPY FOR PATIENTS WITH INOPERABLE STAGE /11
NON-SMALL-CELL LUNG CANCER

TinGgyt Xia, M.D, Pu.D.)* HonGor L, MDY Qingxuan Sun, MDY Yinane Wanag, MD.,

NamiN Fan, M.D.* Yone Yu, M.D.,* Pina Li, M.D.* anp Joe Y. Cuang, M.D., Pu.D.’

Oncology, The University of Texas M. D. Anderson Cancer Center, Houston, TX

Purpose: To evaluate the efficacy and toxicity of hy polractionated stercotactic body radiotherapy in patients with
Stage VI non-small-cell lung cancer,

Methods and Materials: Forty-three patients with inoperable Stage I/ non—small-cell lung cancer underw ent
treatment prospectively using the stercotactic gamma-ray wholebody therapeutic system (body gamma-knife
radiosurgery) with 30 rotary conical surface Co™ sources focused on the target volume, Low-speed computed
tomography simulation was conducted, which was followed by three-dimensional conformal radiotherapy
planning. A wtal dose of 50 Gy was delivered at § Gy/fraction to the S0% isodose line covering the planning
target volume, whereas o total dose of 70 Gy was delivered at 7 Gy/Avaction to the gross target volume, The
median follow-up duration was 27 months,

Results: Three 1o 6 months after treatment, the complete response rate for body-gamma knife radiosurgery was
635, and the overall response rate was 95%, The L-year, 2-year, and 3-year local control rates were all 95% in
all patients, The L-year, 2-year, and 3ovear overall survival rates were 100%, 91%, and 91%, respectively, in
paticnts with Stage | discase and 73%, 64%, and 64 %, respectively, in those with Stage 11 disease. Only 2.3%
(1/43) of the patients had Grade 3 pncumonitis,

Conclusion: Our highly focused stercotuctic body radiotherapy method resulted in promising local control and
survival with minimal toxicity,  © 2006 Elsevier Inc,

Nov=small-lung cancer, SBERT, Body gamma knife, Stage 1, Stage 1L

“Department of Radiation Oncology, Air Force Genenl Hospial, Beijing, People's Republic of China; 'Department of Radiation



Estudio retrospectivos — MD Anderson
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Estudio prospectivo- RTOG 0813

) . 120 pacientes
* 9 Niveles de dosis Mediana de seguimiento de 37.9 meses

* 8-12 Gy por fraccion cada 2-3 dias
 Aumentos de 0.5 Gy por fraccion
* Dosis inicial 50 Gy/5 fx;

* Dosis final 60 Gy/5 fx

Maxima dosis tolerada 12 Gy por fraccion con una probabilidad de
toxicidad limitante de dosis de 7.2 % 95% Cl, 2.8% to 14.5%)
Control local 87.9% (IC 90% 78.8-97%)

Supervivencia global 72.7% (IC 95% 54.1%-84.8%)

Supervivencia libre de progression 54.5% (IC 95% 36.3%-69.6%)
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Sunset trial

* Pacientes con tumores T1-
T3NO

* Tumores > 6 cm

* PTV toca o se sobrepone
con los arbol bronquial
central, es6fago, vena
pulmonar o arteria
pulmonar

Patients with ultra-central NSCLC
T1-3 (6 cm) NO MO

DOSE LEVELS
level-1 Level0 Levell Level2 Level3
Dose per fraction: 4 Gy 6 Gy 1.5 Gy 10 Gy 12 Gy
Number of fractions: 15 10 8 6 5
Total Dose: 60 Gy 60 Gy 60 Gy 60 Gy 60 Gy




Sunset trial

* 95% del PTV cubierto por 100% de
isodosis de prescripcion

* 99% del PTV recibe al menos el 90% de
la dosis de prescripcion

* |sodosis seleccionada para
normalizacion debe ser > 60% y < 90%
de la dosis

e Dosis maxima 120% dentro del ITV



LungTech Trial

* No completado

Upload of images
on EORTC Imaging
platform

Central Review
Step 2 registration

Eligibility confirmation
will be sent via email
to the site

R'm Central Review:
™ delineation and
__treatment planning

Upload on EGRTC

Adebahr S, Collette S, Shash E, Lambrecht M, Le Pechoux C, Faivre-Finn C, et al. LungTech, an EORTC Phase Il trial of stereotactic body

Treatment plan confirmation
will be 2ent vie emall to the site

RTQA Central Review

(retrospective):
_treatment verification CBCT

*F-FDG-PET/CT to start of SBRT

radiotherapy for centrally located lung tumours: a clinical perspective. Br J Radiol 2015;88:20150036 «

W“w Radiotheropy platform Upload on EORTC
L s with i v v Radiotherapy piotform
LRI PRT/ET 4D-CT RT planning ~ Image-guided SBRT CT scans
using 3D “F-FDG-PET/CT with CBCT verification (+'*F-FDG-PET/CT or
| Informed Consent | comatching ) 7.5 Gy*8 fr = 60 Gy biopsy if required)
Treatment Follow-up
ORTA -Step 1
registration 3 monthly viels for the
\—/ first 3 yrs, 6 monthly for
the 4-5 yrs, and yearly
until the end of the trial
Maximum 6
weeks from date of



¢ Como hacer el tratamiento mas seguro para
nuestros pacientes?



Constraint — Restriccion de dosis de organos a
riesgo RTOG 0813

* Heart: <15cc receives 232 Gy (6.4 Gy/fx); maximum point dose <52.5 Gy

. Tgazcgeg/ipsilateral bronchus (non-adjacent wall): <4 cc receives 218 Gy (3.6 Gy/fx); maximum point dose
<52.5 Gy

. great vessels (non-adjacent wall): <10 cc receives >47 Gy (9.4 Gy per fraction); maximum point dose <52.5
y

. ]Icpsilatet;al brachial plexus: <3 cc receives > 30 Gy (6 Gy/fx); maximum point dose <32 Gy (6.4 Gy per
raction

e Spinal Cord:
<0.25 cc receives> 22.5 Gy (4.5 Gy/fx)

* <0.5 ccreceives> 13.5 Gy (2.7 Gy/fx)]
Maximal point dose is 30 Gy (6 Gy per fraction)

* Esophagus: <5 cc receives >27.5 Gy (5.5 Gy per fraction); maximum point dose <52.5 Gy

 Whole lung minus GTV:
<1500 cc receives 212.5 Gy (2.5 Gy per fraction) <1000 cc receives 213.5 Gy (2.7 Gy per fraction)

» Skin: <10 cc receives 230 Gy (6 Gy/fx). Maximal point dose is 32 Gy (6.4Gy per fraction)



TABLE 1. Normal Tissue Dose-Volume Constraints for Central Lesions Treated with SABR

MD Anderson Experience RTOG (0813
Reglmen
50 Gy in Four Fractions TOGy in 10 Fractions S50—60 Gy In Five Fractions
Dose Constraints™*=="
Normal Tissue Volume Max Dose Volume Max Dose Volume Max Dose Endpoint to be Avoided
Lung
Total MLD =6 Gy MLD < 9Gy™ Vi < 1500em’ Lung function pneu mon itis

¥, < 3™ Vs Vs <1000 em’

V< 1T

¥y S 129

V, < T

Ipstlateral IMLD < 10 Gy™ NA NA

iV, < 359

iV, < 25%™

W, < 15%
Trachea V,.< lem™ V,slem™ D__<60Gy*™ ¥, <4cm’ D, < 105% of PTV Preumonitis/ stenosis fistula
Bronchial tree F.< lem™ D <38 Gy" v, <lem™ D, <60 Gy F,<4am’ D, < 105% ofPTV Poeumonttishemoptysis
Hilar major vessels V< lem™ D, <56 Gy" V,<lem™ D__ <75 Gy Preumonitis’hemoptysis
Other chest g reat vessels V,< lem™ D <56 Gy™ V, <lem™ D, _ <75 Gy" V< 10em' D, <105% ofPTV  Pneumonitis’homoptysis
E sophagus v, < lem™® D_<35G ¥, <lem™ D _ <50 Gy V., <S5 D <105%ofPTV  Esophagitisstencsisfistula
Hean/pencardium V., S lem™ D__ <45 Gy™ V., <lem™ Dmax < 60 Gy*! V. <15em’ D_  <105% of PTV Candixe dsorder pencarditis

V., < Sem™
Brachial plexus V,<02an™ D <35 Gy ¥, <02em™ D, _ <55 Gy" V,<3an’ D, <3Gy Brachial neuropathy
Spinal cord v, < lem® D_<25Gy  F, <lem®™ D__<ab Gy" V., <025 D_ <30 Gy Myelitis

V., <05m'

Chest wall/skin V., s 30em’ (ew)y™ K, <60an™ D <82 Gy V., <10’ D <3lGy Chest wall pain/skin toxiaty

V.S 50cm’ {skin)™ V, <120 om™

v, <250 am'!

MLD, mean king dkeve; ¥, volume of tissue exposed % x Gy armare; 1 maxmmum dose; PTV plannmg taget vakime, NA, not availah ke, SAIR, sserectactic shlatne radntherapy

Journal of Thoracic Oncology. * Volume 10, Number 4, April 2015



Indices de
radiocirugia




No es seguro utilizar SBRT = Otros alternativas

* Esquemas
hipofraccionados

* 60 Gy en 12-15 Fx

* 45 Gy en 15
fracciones al PTV —

Refuerzo intgerado
60 Gy al PTV

Hypofractionated Volumetric-
Modulated Arc Radiotherapy for
Patients With Non-Small-Cell Lung
Cancer Not Suitable for Surgery or
Conventional Chemoradiotherapy
or SBRT

Junyue Shen "', Dan Yang'", Mallin Chen™, Leilel Jang', Xin Dong’, Dongming Li",
Rong Yu', Huiming Yu' and Anhui Shi"*

Background: Hypofractonated ¢
dtematnve treatment

oost (SIB) technique to achieve high local control with few

treatment -rédated toxcities

Patients and Methods: A total of 55 patents
candidat BR, surg or CCH

Results: Thirty-three patients (60.0%) hac
median p time
and 2-ye

91.0

Clinical Investigation

Precision Hypofractionated Radiation Therapy in G)fm,..;.ﬂ

Poor Performing Patients With Non-Small Cell
Lung Cancer: Phase 1 Dose Escalation Trial

Kenneth D. Westover, MD, PhD,* Billy W. Loo, Jr, MD, PhD,’

David E. Gerber, MD," Puneeth Iyengar, MD, PhD,* Hak Choy, MD,*
Maximilian Diehn, MD, PhD,' Randy Hughes, MD," Joan Schiller, MD,’
Jonathan Dowell, MD,” Zabi Wardak, MD,* David Sher, MD, MPH,’
Alana Christie, MS,' Xian-Jin Xie, PhD," Irma Corona,*

Akanksha Sharma,” Margaret E. Wadsworth, MD,"

and Robert Timmerman, MD*

*Department of Radiation Oncology, University of Texas Southwestern Medical Center, Dallas, Texas;
'Department of Radiation Oncology, Stanford University, Stanford, California; ‘Division of
Hematology-Oncology, Department of Internal Medicine, University of Texas Southwestern Medical
Center, Dallas, Texas; "Department of Radiation Oncology, Rush University Medical Center, Chicago,
Illinois; 'Department of Clinical Science, Southwestern Medical Center, Dallas, Texas; "School of
Medicine, University of Texas Southwestern Medical Center, Dallas, Texas; and *Radiation Oncology
of Mississippi, Jackson, Mississippi

Received Jan 20, 2015, and in revised form Apr 29, 2015, Accepted for pubhication May 4, 2015,



Recomendaciones

* |sodosis de prescripcion
e Posicionamiento diario

* Cobertura del blanco (Consideren cubrimiento del ITV y disminucion
de la dosis en PTV)

* Técnica de control respiratorio
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Asegurar el
cubrimiento del ITV
incluso a expensas
de descubrir el PTV

en el cubrimiento
permite un control
adecuado

FULL PAPER

The significance of PTV dose coverage on cancer control
outcomes in early stage non-small cell lung cancer patients
treated with highly ablative stereotactic body

radiation therapy

NAREK SHAVERDIAN, MD, STEPHEN TENN, PhD, DARLENE VERUTTIPONG, MPH, JASON WANG, PhD, JOHN HEGDE, MD,
CHUL LEE, MS, MINSONG CAO, PhD, NZHDE AGAZARYAN, PhD, MICHAEL STEINBERG, MD, PATRICK KUPELIAN, MD

and PERCY LEE, MD

Department of Radiation Oncology, University of California Los Angeles, Los Angeles, CA, USA

Address correspondence to: Dr Percy Lee
E-mall: Percylee@mednet.ucla.edu

Objective: We evaluated whether patients with early-
stage non-small-cell lung cancers (NSCLCs) treated with
stereotactic body radiation therapy (SBRT) without full
prescription dose coverage of the planning target volume
(PTV) had inferior outcomes.

Methods: The SBRT regimen was 54 Gy in three fractions.
Dosimetric constraints were as per the Radiation Therapy
Oncology Group 0236 guidelines. All patients underwent
four-dimensional CT (4D-CT) simulation. The internal
target volume (ITV) was defined using 4D-CT, and the
PTV was defined as a 6-mm longitudinal and a 3-mm axial
expansion from the ITV. If normal tissue constraints were
beyond tolerance, ITV-based dosing was employed
where priority was made for full ITV coverage at the
expense of PTV coverage. Patients with and without full
PTV dose coverage were compared, and control rates
were estimated using Kaplan-Meier analysis.

Results: 120 NSCLC cases were evaluated with 81% having
adequate PTV dose coverage. ITV and PTV were significantly
larger in the cohort with inadequate PTV dose coverage
(p = 0.0085 and p = 0.0038, respectively), and the mean TV
and PTV doses were higher in patients with adequate PTV
dose coverage (p = 0.002 and p < 0.000], respectively). The
3-year local control rate was 100% for both cohorts. There was
no difference in 3-year regional control (p =0.36), disease-
specific survival (p = 0.79) or overall survival (p = 0.73).
Conclusion: When delivering a highly ablative SBRT
regimen for early-stage NSCLC, full-dose coverage of
the ITV is sufficient for local control.

Advances in knowledge: Our data are among the first to
evaluate the utility of PTV margins in a highly ablative
SBRT regimen and suggest that when dosing constraints
cannot be met, full tumouricidal dose coverage of the ITV
is sufficient for local control.

IGUAL CONTROL LOCAL, SUPERVIVENCIA LIBRE DE ENFERMEDAD
Y SUPERVIVENCIA GLOBAL




CONTROL RESPIRATORIO

* Protocolo adaptado a la tecnologia
* No hay una solucion perfecta

* Depende de cada servicio

 Limites de |la seguridad del paciente




Conclusiones

 Debemos determinar la localizacion de la lesion y la posibilidad o no
de realizar un tratamiento de SBRT

* Seguridad de los 6rganos a riesgo debe ser primero
* Debe existir una técnica y protocolo de control respiratorio

* La localizacion central o ultra-central por si solo no es una exclusion
de la posibilidad de tratamiento

* Por el momento estamos esperando resultados del SUNSET trial y
LungTech Trial
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