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&
! CT&screening&of&pa3ents&at&high&risk&can&reduce&cancer&mortality.&
&
! With&such&screening,(NSCLC!will!likely!be!iden/fied!more!o4en!and!in!earlier!
stages!than&in&the&past.&

EARLY(STAGE(LUNG(NSCLC:((
AN(INCREASING(POPULATION!

Aberle(DR,(et(al(.(N!Engl!J!Med!2013(
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! Surgical&lobectomy&may&be&associated&with&
significant&morbidity&and&mortality,&and(up(to(25%(of(
the&pa3ents&cannot(be(operated(due&to&a&poor&
pulmonary&func3on&or&comorbidi3es.&

EARLY(STAGE(LUNG(NSCLC:((
TREATMENT(OPTIONS!

Roach(MC,(et(al.((JTO(2015(

 
!  Surgery(is(s;ll(the(preferred(defini;ve(treatment(

for&early&stage&NSCLC,&with&overall(survival(of(60–
70%.&

&

&
! With&the(wait(and(see(policy,&the&overall&median&
survival&of&these&pa3ents&is&only&9(months.&
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EARLY(STAGE(LUNG(NSCLC:((
TREATMENT(OPTIONS!

 
For&pa3ents&with(comorbidi;es(or(who(refuse(invasive(treatments,(SBRT(has&emerged&
over&the&past&decade&as(the(standard(of(care(for&the&medically&inoperable&pa3ent&with&
early&stage&lung&cancer.&

2°ESMO(Consenus(Conference(on(Lung(cancer((((
Vansteenkiste(et(al,(Annals(of(Oncology(2014(
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EARLY(STAGE(LUNG(NSCLC:(
SABR((
!

1.  EFFECTIVENESS 

2.  SAFETY 

3.  OPERABLE PATIENTS 

4.  UNRESOLVED ISSUES 
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EARLY(STAGE(LUNG(NSCLC:((
TREATMENT(OPTIONS!

 
! Un3l&recently,&for&non&operable&stage&I&NSCLC,&conven3onal&RT&(3D^CRT)&
has&been&the&treatment&of&choice&reaching&local(recurrence(of(30^50%&and&
specific&survival&of&39%&at&3&years&

! Therefore,&3DCRT&could&not&meet&the&demand&to&replace&surgery&

Wisnivesky(JP,(et(al.(Chest!2005.!(



EARLY(STAGE(LUNG(NSCLC:((
HOW(SABR(IS(EFFECTIVE?(!

 
SPACE(Trial(

(
SBRT((66Gy&/3&fr)&vs&3D^CRT&(70Gy/7wks)&

&

 

1.(Stage(I(peripheral(<(5cm(

2.(3yr(PFS:(62%(vs(58%(;(OS:(similar(

U72%&vs&59%&without&progression&

3.(Grade(>(3(toxicity:(19%(SBRT,(15%(3D^CRT(

4.(SBRT:(Trend(to(improved(control,(higher(QoL(values,(dyspnea,(cough(and(chest(pain(

(

�SBRT(should(be(considered(standard(therapy(for(this(pa;ent(group�&

&

 
Nyman(WCLC(2015&

&



EARLY(STAGE(LUNG(NSCLC:((
HOW(SABR(IS(EFFECTIVE?(PROSPECTIVE(TRIALS!

Ricardi et al, ROJ 2015 

• Total&doses&:45U66&Gy&in&3&or&4&fr,&&
• 2–3&years&LC:&84%–98%&&
• 1–3&years&OS&43%–&72%&
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HOW(ABLATIVE(SBRT(IS(EFFECTIVE?((
LOCAL(CONTROL(AND(DOSE(FACTOR(!

 
SBRT&produced&LC(in(excess(of(90%(for&pa3ents&with&early&stage&NSCLC&when&the&biological&
effec3ve&dose((BED)(to&the&planning&target&volume&(PTV)&is&greater(than(100(Gy.&
&

! Lagerwaard(FJ,(et(al.(Int!J!Radiat!Oncol!Biol!Phys!2008.!
! Timmerman(R,(et(al.(JAMA!2010!

! Chang(JY,(et(al.(Radiat!Oncol!2012.!
! Taremi(M,(et(al.(Int!J!Radiat!Oncol!Biol!Phys!2012.(



! Onishi!et!al:&LC&was&significantly&improved&with&BED(greater(than(100(Gy(
(prescrip3on&dose&at&isocenter),&with&5Uyear&LC&rate&of&84%&for&BED10&>&100&
Gy&vs.&37%&for&BED10&<&100&Gy&(p&<&0.001).&&

! Kes,n!et!al&:&&a&significant&correla3on&between&BED10(>(105(Gy((prescrip3on&
to&the&edge&of&the&PTV,&with&60%–90%&of&the&isocenter&dose)&and&higher&local&
control.&&

! Zhang!et!al:&based&on&the&BED&quar3les&(low,&medium,&medium–high,&and&
high),&outcome(got(worse(for(BED(below(83.2(Gy(and(for(BED(exceeding(146(
Gy.((

! Koshy!et!al:&T2&tumors&treated&with&a(BED10(>(150(Gy((roughly&equal&to&54&
Gy&in&3&frac3ons)&had(a(significantly(improved(survival(compared&with&
pa3ents&treated&with&a&BED10&<&150&Gy&[22].&&

Onishi(H,(et(al.(Cancer(2004.((
Kes;n(L,(et(al.(Radiother(Oncol(2014.((

Zhang(J,(et(al.(Int(J(Radiat(Oncol(Biol(Phys(2011.(
Koshy,(et(al(Int(J(Radiat(Oncol(Biol(Phys(2015(

BED(ESCALATION(IS(NECESSARY(BETTER??(

HOW(ABLATIVE(SBRT(IS(EFFECTIVE?((
LOCAL(CONTROL(AND(DOSE(FACTOR(!
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EARLY(STAGE(LUNG(NSCLC:((
TREATMENT(HABITS(..(WIND!IS!CHANGING!!

Palma,(et(al.(JCO!2010.!(

All&>75&stage&I&NSCLC  Treated&with&Surgery  

Treated&with&RT  Untreated  
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EARLY(STAGE(LUNG(NSCLC:(
SABR((
!

1.  EFFECTIVENESS 

2.  SAFETY 

3.  OPERABLE PATIENTS 

4.  UNRESOLVED ISSUES 
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EARLY(STAGE(LUNG(NSCLC:(
SAFETY(SABR((

!

῀2%(Grade(3(Pneumoni;s(
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EARLY(STAGE(LUNG(NSCLC:(
SAFETY(SABR((

!

SABR(is(safe(even(
for(pa;ents(with(a(
poor(pulmonary(

func;on(



EARLY(STAGE(LUNG(NSCLC:(
TOXICITY(SABR((

!

Chest(wall(pain((5^10%)(
Rib(fracture(<5%)(



EARLY(STAGE(LUNG(NSCLC:(
TOXICITY(SABR((

!

Chest(wall(pain((5^10%)(
Rib(fracture(<5%)(
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The&use&of&SABR&for&lesions&that&are&centrally(located(and&thus&close&to&cri3cal&normal&
structures&within&the&thorax&is&controversial.&

EARLY(STAGE(LUNG(NSCLC:((
IS(SABR(REALLY(SAFE?!

! Timmerman(R.(J!Clin!Oncol!2006.(
! Chang(JY,(et(al.(Int!J!Radiat!Oncol!Biol!Phys!2008!

! Milano(MT,(et(al.(Radiother!Oncol!2009.!
! Song(SY,(et(al.(Lung!Cancer!2009.!

! Haasbeek(CJ,(et(al.(JThorac!Oncol!2011.!
! Rowe(BP,(et(al.(J!Thorac!Oncol!2012;7:1394–1399.(

! Nuyoens(JJ,(et(al.(Radiother!Oncol!2012.(



Timmerman!R,!JCO!2008;!24:4833V4839!

Both&univariate&and&mul3variate&analysis& showed& that&

tumor( loca;on( (hilar/pericentral( v!peripheral)(was& a&

strong&predictor&of&toxicity&(P!&.004).&

EARLY(STAGE(LUNG(NSCLC:((
IS(SABR(REALLY(SAFE?!



EARLY(STAGE(LUNG(NSCLC:((
IS(SABR(REALLY(SAFE?!

Thus,&delivery&of&abla3ve&doses&of&radia3on&to&cri;cal(structures(such&as&bronchial&tree,&
esophagus,&major&vessels,&heart,&and&the&brachial&plexus/phrenic&nerve&could&produce&severe,&
poten3ally&lethal&toxic&effects.&

Treatment&involving&addi3onal&frac3ons&should&be&considered&for&such&lesions&

Chang!et!al!,!JTO!2015!



Risk^adapted(Dose(Prescrip;on:((

2014(

EARLY(STAGE(LUNG(NSCLC:((
IS(SABR(REALLY(SAFE?!

! Appropriate&case&selec3on&and&SABR&dose&regimens&based&on&target&
loca3on&are&crucial&to&reduce&toxicity.&





Dose( Topographical(Criteria(

Distance&to&
Chest&Wall&

Size& Distance&to&Main&
Bronchus&

54U60&Gy&&
(16U20&Gy/fr&x&3&frac3ons)&

&

&

>&1&cm&
&

<&2cm& >&2&cm&

48U55&Gy&&
(10U12&Gy/fr&x&4U5&frac3ons)&

&

>&1&cm& <2&cm&and&<&5&
cm&

>&2&cm&
&

60U70&Gy&
&(7.5&Gy/fr&x&8&frac3ons&

or&7&X10)&

&

<&1&cm& <&5&cm& >&1&cm&
&and&<&2cm&

Risk^adapted(Dose(Prescrip;on:(

EARLY(STAGE(LUNG(NSCLC:((
IS(ABLATIVE(SBRT(REALLY(SAFE?!



CR @ CT-PET  after 70 Gy/10 fr. with FFF beams 

CTUPET&aker&60&days&CTUPET&before&SABR& &&&Planning&CT&

Male 73 y.  Ultra-Central NSCLC&&

EARLY(STAGE(LUNG(NSCLC:((
CAN(WE(TREAT(SAFE?!



PRECISION!DEVISES!TO!DELIVERY!RADIATION!

!
With(new(technology(devices,(now(is(possible(to(delivery(high((when(requested(also(abla;ve)(

doses(to((the(target,(especially(to(small(volumes&
&

ABLATIVE!(SB)RT:!!
A!NEW!TECHNOLOGY!FOR!NEW!INDICATIONS?!



Soldà!F,!Radiother!Oncol!2013.!

There(was(non(survival(or(local(PFS(difference(with&different&&RT&technologies&

used&for&SABR&

35&of&the&45&studies&covering&91%&of&the&pa3ents&used&a&linear&

accelerator&(Linac)&and&11&(14%)&a&robo3c&mounted&linac&

(Cyberknife).&

ABLATIVE!(SB)RT:!!
WHAT!IS!THE!BEST!NEW!TECHNOLOGY?!



But(what(evidences(about(operable(pa;ents????&

SABR(is(effec;ve&with&dose&at&least&of&100&Gy&&

" BED&with&high&local&control&and&Survival&rate&

SABR(could(be(considered(safe(((

" Risk&adapted&dose&prescrip3on&is&suggested&for&centrally&located&(or&close&to&OARs)&

No(evidences&of&superiority&of&one&delivery&technique&to&the&other&

EARLY!STAGE!LUNG!NSCLC:!!
SABR!EVIDENCES!FOR!UNOPERABLE!PATIENTS!
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EARLY(STAGE(LUNG(NSCLC:(
SABR((
!

1.  EFFECTIVENESS 

2.  SAFETY 

3.  OPERABLE PATIENTS 

4.  UNRESOLVED ISSUES 
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EARLY(STAGE(LUNG(NSCLC:((
WHAT(ABOUT(OPERABLE(PATIENTS??!

Bertolaccini,(et(al.(Anna!Transl!Med!2015(

SABR((role(in(pts(suitable(for(cura;ve(surgery(is(yet(to(be(defined.(

! To&date,&the&large&amount&of&data&of&SABR&for&early&stage&NSCLC&regards&popula3ons&of&pa,ents!excluded!from!
surgery!.!
&
! The&absence&of&randomized&trials&in&this&selng&does&not&imply&the&absence&of&poten3al&evidence&on&efficacy&of&
SABR&as&well&as&surgery&in!early!stage!operable!NSCLC&pa3ents&&
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EARLY(STAGE(LUNG(NSCLC:((
WHAT(ABOUT(OPERABLE(PATIENTS??!

Zheng,(et(al.(Red!J!2015(

! A&metaUanalysis&with&40&SABR!studies!(4,850!pa,ents)!and!23!surgery!studies!(7,071!pa,ents),!published!in!
the!same!period.&

SBRT(may(be(comparable(to(surgery(in(pa;ents(with(
operable(diseases(and(favorable(physical(condi;ons(

! Bener&treatment&outcomes&were&provided&by&surgery.&&

! Nevertheless,&adjus3ng&pa3ent&profile&differences,&
extrapola3ve&analysis&shows&that&SABR!produced!nonKinferior!
survival!outcomes!in!comparison!to!surgery,!especially!in!pa,ents!
with!operable!stage!I!NSCLC!
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EARLY(STAGE(LUNG(NSCLC:((
HOW(SABR(IS(EFFECTIVE?(SURVIVAL!

SABR(is(beoer(than(wedge(resec;on(

Grills!et!al!JCO!2010.!

! 120&Early&Stage&NSLCL,&not&eligible&for&lobectomy&&underwent&SBRT&or&Wedge&resec3on&



EARLY(STAGE(LUNG(NSCLC:((
WHAT(ABOUT(OPERABLE(PATIENTS??!

! JAMA!Surg!2014.!

9093&elderly&pa3ents&with&earlyUstage&NSCLC,&nodeUnega3ve  

Popula3onUbased&studies&and&propensityUmatched&analyses&demonstrate&that&SABR&produces&overall&survival&(OS)&
and&diseaseUspecific&survival&rates&similar&to&those&aker&lobectomy…..&



EARLY(STAGE(LUNG(NSCLC:((
IS(SABR(EFFECTIVE(AS(SURGERY?(!

! Unfortunately&&data&on&Randomized&Trial&between&SURGERY&and&SABR&are&not&
s3ll&available.&

However…..&

SURGERY SABR 



! A&pooled&analysis&of&the&two&independent,&randomised,&phase(3(trials(of(SABR(in(pa;ents(with(operable(
stage&I&NSCLC&(STARS(and(ROSEL(closed&early&due&to&slow&accrual).&&

EARLY(STAGE(LUNG(NSCLC:((
IS(SABR(EFFECTIVE(AS(SURGERY?(!

Chang(et(al.(Lancet!Oncol!2015.!



! The&difference&in&OS&between&the&two&groups&was&sta3s3cally&significant&in(favour(of(SABR.&&
! No&significant&differences&in&of&local,&regional,&or&distant&metastasis&or&in&RFS&between&the&treatment&groups.&

EARLY(STAGE(LUNG(NSCLC:((
IS(SABR(EFFECTIVE(AS(SURGERY?(!

Chang(et(al.(Lancet!Oncol!2015.!



The&results&of&were&provoca3ve&because&in&favor(of(SABR(with:&

" an&absolute(improvement(in(overall(survival((OS)(of&16%&at&3y&
(95%&vs.&79%,&P=0.037)&&
" &a(decrease(in(grade(≥3(toxicity((10%&vs.&48%)&&

EARLY(STAGE(LUNG(NSCLC:((
IS(SABR(EFFECTIVE(AS(SURGERY?(!

Chang(et(al.(Lancet!Oncol!2015.!



! However:&

1)  The&VALOR(trial(Surgery&versus&SABR&is&scheduled&to&open&in&the&US&within&

the&year.&

2)&the&SABR(Tooth(trial(SABR&vs&surgery&for&peripheral&stage&I&NSCLC&in&pa3ents&

at&higher&risk&of&surgical&complica3ons&is&also&planned&to&open&in&the&UK.&

EARLY(STAGE(LUNG(NSCLC:((
IS(SABR(EFFECTIVE(AS(SURGERY?(!

! Trials&comparing&SABR&and&surgery&will&con3nue&to&have&difficulty&with&accrual.&

! Infact&the&ACOSOG(Z4099/RTOG(1021(randomized&phase&III&trial&of&sublobar&resec3on&with&or&without&

brachytherapy&versus&SABR&in&high&risk&pa3ents&stage&I&NSCLC&(closed&early&in&2013&!!)&due&to&lack&of&

accrual&and&is&without&publica3on.&



In!Conclusion:!

" Lobectomy!is!the!standard!of!care!for!early!stage!NSCLC!

" There!is!no!direct!evidence!of!Its!superiority!compared!to!SABR!

" Mul,ple!studies!using!propensity!scoreKmatching!methods!indicate!simular!outcomes!

&

EARLY!STAGE!LUNG!NSCLC:!!
SABR!EVIDENCES!FOR!OPERABLE!PATIENTS!
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EARLY(STAGE(LUNG(NSCLC:(
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!
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EARLY(STAGE(LUNG(NSCLC:((
..(UNRESOLVED(ISSUES!

Louie et al.  Radiotherapy and Oncology.!2015!(

A&pathological&confirma3on&of&malignancy&is&generally&
preferred&prior&any&cura3veUintent&therapy&for&early&
NSCLC….&
&
……&Many&candidates&for&SABR(have(co^morbidi;es(and(
risks(associated(with(transthoracic(biopsy,&or&repeated&
biopsy&if&the&ini3al&anempt&is&inconclusive.&

NEED FOR A PRETREATMENT PATHOLOGY 

Use&of&FDGUPET&may&perform&poorly&when&used&for&a&clinical&
diagnosis&of&stage&I&NSCLC,&in&areas&where&granulomatous&
disease&and&other&infec3ous&e3ologies&are&endemic&
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EARLY(STAGE(LUNG(NSCLC:((
..(UNRESOLVED(ISSUES!

Louie et al.  Radiotherapy and Oncology.!2015!(

With&the&increasing&using&of&lung&SABR,(dis;nguishing(fibrosis(from(recurrence(is(a(research(priority(for&
survivorship,&as&salvage&treatment&by&surgery&or&repeat&SABR&while&feasible,&are&not&without&toxicity&

RESPONSE EVALUATION 



Is!the!same!the!effec/veness!
of!SBRT!for!the!

oligometastases?!
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LUNG(OLIGOMETASTASES:((
..(THE(ROLE(OF(SABR!

Shulz et al.  Seminars in Radiat Oncol   .!2015!(

! The&concept&of&Oligomestasta3c&disease&was&proposed&nearly&20&years&ago.&

! SABR&is&quite&effec3ve&than&surgery&for&controlling&pulmunary&metastases&
&
&
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LUNG(OLIGOMETASTASES:((
..(THE(ROLE(OF(SABR!

• Total&doses&:24U60&Gy&in&1&or&4&fr,&&
• 1–3&years&LC:&70%–100%&&
• 1–2&years&OS&48%–&84%&
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LUNG(OLIGOMETASTASES:((
..(THE(ROLE(OF(SABR!



LUNG(OLIGOPROGRESSIVE(LESIONS:((
..(A(NEW(INDICATION(FOR(SABR???!
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LUNG(OLIGOPROGRESSIVE(LESIONS:((
..(A(NEW(INDICATION(FOR(SABR???!



FUTURE(OR….COMING(SOON(IN(PRACTICE:(




