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Lung	  

• 	  Locally	  Advanced	  NSCLC	  

• 	  StereotacKc	  Body	  RadiaKon	  Therapy	  (SBRT)	  	  



High-‐Dose	  RT/RTOG	  0617	  bases	  











	  

1. RT	   dose	   intensity	   remains	   important	   despite	   the	  
establishment	  of	  chemotherapy	  in	  Stage	  III	  NSCLC	  

2. 1	  Gy	   BED	   increase	   in	   RT	   dose	   intensity	   is	   associated	  
with	   4%	   relaKve	   improvement	   in	   survival,	   and	   3%	  
relaKve	  improvement	  in	  local-‐regional	  control.	  



Coming-‐Up	  2011	  

CarboplaKn	  AUC=6	  and	  Paclitaxel	  225mg/m2	  x	  2	  à	  Weekly	  
CarboplaKn	  AUC=2	  and	  Paclitaxel	  45mg/m2	  +	  74Gy	  3D-‐CRT	  

CarboplaKn	  AUC=5	  and	  Gemcitabine	  1000mg/m2	  à	  
Twice	  weekly	  	  Gemcitabine	  35mg/m2	  +	  74Gy	  3D-‐CRT	  

R 



Median	  Survival	  of	  24	  months!	  





1.  Previously	  described	  predictors	  of	  treatment-‐related	  pulmonary	  
toxicity	   in	   paKents	   treated	   to	   60	   Gy	   were	   also	   predicKve	   for	  
toxicity	  in	  paKents	  treated	  with	  high-‐dose	  (74Gy)	  !!!	  

2.  V5	  and	  V10	  were	  not	  significant	  factors.	  

3.  N3	   paKents	   are	   at	   higher	   risk	   of	   pulmonary	   toxicity;	   likely	  
increasing	  RT	  volume	  correlate	  with	   increasing	  toxicity	  (NB:	  ENI	  
was	  allowed)	  

4.  Gemcitabine	   concurrent	   with	   RT	   is	   associated	   with	   increased	  
lung	  toxicity	  





Bepler	  G.	  J	  Thorac	  Oncol	  2011	  Mar;6(3):553-‐8.	  

Phase	  II	  trial	  of	  inducFon	  gemcitabine	  and	  carboplaFn	  
followed	  by	  conformal	  thoracic	  radiaFon	  to	  74	  Gy	  with	  
weekly	  paclitaxel	  and	  carboplaFn	  in	  unresectable	  stage	  

III	  non-‐small	  cell	  lung	  cancer.	  
	  

A	  phase	  II	  single-‐insKtuKon	  trial:	  
Gemcitabine	  +	  CarboplaKn	  x	  2	  à	  74Gy-‐3D-‐CRT	  +	  Paclitaxel+CarboplaKn	  
	  	  
Median	  overall	  survival:	  22.7	  months	  	  
	  
à	  inducKon	  gemcitabine/carboplaKn	  followed	  by	  concurrent	  paclitaxel/carboplaKn	  with	  
conformal	  radiaKon	  to	  74	  Gy	  is	  safe	  and	  tolerable	  with	  promising	  efficacy.	  	  



RTOG	  0617,	  NCCTG	  N0628,CALGB	  30609	  ConvenKonal	  vs.	  
High	  Dose	  RT	  
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RT:  60 Gy 
Paclitaxel 
Carboplatin +/- 
Cetuximab 

RT:  74 Gy 
Paclitaxel 
Carboplatin +/- 
Cetuximab 

Paclitaxel 
Carboplatin  X 2 
+/- Cetuximab 

Courtesy of J.D. Bradley 



Eligibility Criteria 
•  Newly diagnosed, unresectable Stage IIIA/B NSCLC; 

patients who present with N2/N3 disease and an 
undetectable NSCLC primary tumor are also eligible 

•  No supraclavicular or contralateral hilar adenopathy 
•  Zubrod 0/1 
•  Age ≥ 18 
•  FEV1 ≥ 1.2 liters/second or > 50% predicted 
•  ANC ≥ 1,000, platelets ≥ 100,000, Hgb ≥ 10.0 g/dl 
•  Serum creatinine within normal institutional limits, or 

creatinine clearance ≥ 60 ml/min, bilirubin within normal 
institutional limits; AST and ALT < 2.5 X IULN 

•  Signed informed consent 
Courtesy of J.D. Bradley 



Statistical Considerations 
•  Primary Endpoint: Overall Survival (OS) defined 

as time of enrollment until death due to any cause 
•  Hypothesis: Median survival time will increase 

from 17.1 months to 24 months (for each factor) 
•  Three interim analyses at 85, 170, and 255 events 

Courtesy of J.D. Bradley 



Pretreatment Characteristics 
   

 60 Gy 
(n=216) 

74 Gy 
(n=208) 

  Age (median)  64  64 

  Gender     
  Male   127  (58.8%)   119  (57.2%) 
  Female     89  (41.2%)     89  (42.8%) 

  Race     
  Other     27  (12.5%)     30  (14.4%) 
  White   189  (87.5%)   178  (85.6%) 

RT Technique 
  3DCRT 116 (57.3%) 113 (54.3%) 
  IMRT 100 (46.3%)   95 (45.7%) 

PET Staging 91.2% 88.9% 

Histology 
   Adenocarcinoma 86 (39.8%) 73 (35.1%) 
   Squamous 86 (39.8%) 96 (46.2%) 
   NSCLC NOS 39 (18.1%) 33 (15.9%) 

AJCC Stage 
  Stage IIIA 138 (65.7%) 131 (63.6%) 
  Stage IIIB   72 (34.3%)   75 (36.4%) 

Courtesy of J.D. Bradley 



RTOG 0617: Dosimetric Data Distribution 

   

 60 Gy 
(n=216) 

Mean (Median) 

74 Gy 
(n=208) 

Mean (Median) 

 GTV Volume (cc) 134.9 (106.1)  122.7 (85.6) 

 Lung Volume (cc) 512.5 (463.4) 514.3 (440.0) 

 Lung V20 (%) 30.2  (30.3) 29.8 (31.5) 

Esophagus Dose (Gy) 28.1 (28.1) 27.5 (27.3) 

Esophagus V60 (%) 22.1 (22.1) 20.4 (20.1) 

Esophagus V20 (%) 48.4 (48.7) 47.6 (46.8) 

Mean Margin CTV to PTV (mm) 8.0 (7.0) 7.9 (6.6) 

Courtesy of J.D. Bradley 



RTOG 0617 
Definitely, Probably, or Possibly Related to 

Treatment (Using CTCAE Version 3.0) 

Standard Dose: 60 Gy High Dose: 74 Gy 

September 2011 
(n=192) 
Grade 

(n=183) 
Grade 

3 4 5 3 4 5 

Worst non-hematologic 
79 

(41.1%) 
14 

(7.3%) 
4 

(2.1%) 
85 

(46.4%) 
17 

(9.3%) 
8 

(4.4%) 

Worst overall 
84 

(43.8%) 
45 

(23.4%) 
4 

(2.1%) 
78 

(42.6%) 
52 

(28.4%) 
8 

(4.4%) 

Grade 5 Events (n=4) (n=8) 

- As scored by institution 

- No significant difference 

2   Pulmonary 
1  Thrombosis 
1  Death NOS 

 

2 Pulmonary 
1 Thrombosis 

1  Upper GI Hemorrhage 
1  Pulmonary Hemorrhage 

1  Pneumonia NOS 
1  Esophageal 
1  Death NOS 

Courtesy of J.D. Bradley 



Follow Up Time 

Standard Dose: 60 Gy High Dose: 74 Gy Total 

FU Time 
(Months) 

(n = 213) (n = 204) (n = 417) 

Median 11.7 10.3  11.3 

Min - Max 1.1 – 38.1 0.2 – 36.4 0.2 – 38.1 

Q1 – Q 3 5.3 – 17.5 4.5 – 16.0 4.7 – 38.1 

Courtesy of J.D. Bradley 



Overall Survival –  
RT Comparison 
Standard Dose: 60 Gy High Dose: 74 Gy 

Months % Alive # at Risk % Alive # at Risk 
  0 100.% 213 100.0 204 
  3 98.5% 190 95.4% 175 
  6 91.2% 149 87.7% 137 
  9 84.7% 124 78.4% 116 
 12 81.0% 104 70.4% 93 

Dead/Total 58/213 70/204 

Median Sv 21.7 mos 20.7 mos 
p = 0.02 (one-sided p-value, left tail) 

(RTOG 9410 CON-QD one-year survival = 62.1%, MST = 17.0 months) 
Courtesy of J.D. Bradley 



MulKvariate	  Cox	  Model	  
Backwards	  SelecKon	  

Covariate Comparison HR (95% CI) p-value  

Radiation dose 60 Gy v 74 Gy 1.48 (1.00, 2.22) 0.038 
Histology Non-squam v Squam 1.52 (0.90, 1.99) 0.025 
Age Continuous 1.02 (1.03, 2.77) 0.061 
GTV (ITV if GTV 
unavailable) 

Continuous 1.002 (1.000, 1.004) 0.011 

Exit criteria = p>0.10; radiation dose and histology forced to remain 
Covariates dropped from the model were: gender, lung volume, and esophagus 
V20. 

Courtesy of J.D. Bradley 



Conclusions 
•  The high dose (74 Gy) arms were closed for futility 

(cannot show a survival benefit with further follow up) 
•  The trial remains open to accrual to 60 Gy +/- 

Cetuximab 
•  Toxicity was similar between arms 
•  Factors associated with improved overall survival are 

radiation dose (60 Gy), non-squamous histology, and 
smaller gross tumor volume  

•  At this point, we’ve detected no apparent reason that 
the 74 Gy arm crossed the futility boundary 

Courtesy of J.D. Bradley 



	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  60Gy/40fr/2.5week	  (Chartwel)	  	  	  	  	  	  	  	  	  	  	  	  	  	  
+/-‐CT	  à	  	  	  R	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  66Gy/33fr/6.5week	  	  





Lung	  

• 	  Locally	  Advanced	  NSCLC	  

• 	  StereotacKc	  Body	  RadiaKon	  Therapy	  (SBRT)	  	  



SBRT	  for	  Centrally	  Located	  Tumors	  

It is not a therapeutic standard ! 



JCO 2007 
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ProspecKve	   Phase	   I	   Dose	   EscalaKon	   Results	   of	   SBRT	   for	  
Centrally-‐located	  Stage	  I	  NSCLC.	  

Bradley	  JD.	  Washington	  University.	  	  

To	   determine	   the	  maximum	   tolerated	   dose	   of	   SBRT	   to	  
the	  proximal	  bronchial	  tree.	  
	  
21	  paKents:	  

Dose	  levels	   A	   B	   C	   D	  

FracKonaKon	   9	  Gy	  x	  5	  	   10	  Gy	  x	  5	   11	  Gy	  x	  5	   12	  Gy	  x5	  

BED	   85.5	  Gy	   100	  Gy	   115.5	  Gy	   132	  Gy	  
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ProspecKve	   Phase	   I	   Dose	   EscalaKon	   Results	   of	   SBRT	   for	  
Centrally-‐located	  Stage	  I	  NSCLC.	  

Bradley	  JD.	  Washington	  University.	  	  

OAR	   DVH	  Constraints	  

Spinal	  cord	   	  <	  20	  Gy	  

Esophagus	   <	  30	  Gy	  

Brachial	  plexus	   <	  25	  Gy	  

Heart	   <	  30	  Gy	  
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ProspecKve	   Phase	   I	   Dose	   EscalaKon	   Results	   of	   SBRT	   for	  
Centrally-‐located	  Stage	  I	  NSCLC.	  

Bradley	  JD.	  Washington	  University.	  	  

• 	  No	  G≥2	  protocol	  related	  toxicity	  
	  
• 	  The	  overall	  primary	  tumor	  control	  is	  95%	  
	  
• 	  One	  primary	  tumor	  failure	  in	  arm	  A	  (9Gy	  x	  5)	  
	  
• 	  This	  trial	  will	  proceed	  to	  Phase	  II	  to	  measure	  efficacy	  at	  
a	  dose	  level	  of	  11	  Gy	  x	  5	  
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SBRT	  for	  Central	  Lung	  Lesions:	  TreaKng	  Beyond	  RTOG	  
0813	  Parameters.	  

Stephans	  K.	  Cleveland	  Clinic	  
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SBRT	  for	  central	  Lung	  Lesions:	  TreaKng	  Beyond	  RTOG	  
0813	  Parameters.	  

Stephans	  K.	  Cleveland	  Clinic	  
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SBRT	  for	  central	  Lung	  Lesions:	  TreaKng	  Beyond	  RTOG	  
0813	  Parameters.	  

Stephans	  K.	  Cleveland	  Clinic	  

101	  lesions	  
Median	  follow-‐up	  9	  months	  
SBRT	  Schedule:	  

SBRT	  	  
schedule	   50Gy/5fx	   48Gy/4fx	   50Gy/10fx	   60Gy/8fx	   55Gy/5fx	  

N	  of	  
paKents	   62	   9	   19	   7	   1	  
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SBRT	  for	  central	  Lung	  Lesions:	  TreaKng	  Beyond	  RTOG	  
0813	  Parameters.	  

Stephans	  K.	  Cleveland	  Clinic	  

• 	  Local	  Control	  96%	  
	  
• 	  RTOG	  0813	  D-‐V	  constraints	  exceeded	  	  in	  47%	  of	  the	  
cases:	  
Esophagus	  n=1,	  heart	  n=9,	  trachea	  n=5,	  proximal	  tree	  
n=29	  
	  
• 	  Grade	  ≥3	  in	  3%	  	  



SABR	  in	  PotenKally	  Operable	  PaKents	  with	  Stage	  I	  NSCLC.	  
Lagerwaard	  FJ,	  VUUniversity,	  Netherlands	  
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177	  potenKally	  operable	  paKents,	  
Median	  age	  76	  y	  
SBRT	  dose:	  60	  Gy	  in	  3-‐8	  fracKons	  
	  
Median	  follow-‐up	  32	  months:	  
	  
	  
	  
	  
	  
	  
Grade	  3	  pneumoniKs	  in	  2%	  

3-‐y	  LC	   Median	  
OS	   1-‐y	  OS	   3-‐y	  OS	   5-‐y	  OS	  

97%	   61	  months	   94.7%	   84.7%	   51.3%	  



Conclusions:	  
I	   am	   very	   disappointed	   and	   saddened	   by	   the	  
RTOG	  0617	  results!	  
	  
We	  started	  to	  irradiate	  with	  SBRT	  also	  central	  
lesions	  
	  
Randomized	  trial	  SBRT	  vs.	  Surgery	  are	  strongly	  
recommended.	  



Head	  &	  Neck	  



Brachytherapy Boost in Loco-Regionally Advanced 
Nasopharyngeal Carcinoma: A Prospective 
Randomized Trial of the International Atomic Energy 
Agency  

Rosenblatt E. 

NPC	  Stage	  III-‐IV	  
WHO	  I-‐III	   R

CTà	  CRT	  (70	  Gy)	  

CTà	  CRT	  (70	  Gy)	  +	  
Brachy	  Boost	  LDR	  11Gy	  
	  or	  HDR	  3Gy	  x	  3	  

53rd Annual ASTRO Meeting 



Brachytherapy	   Boost	   in	   Loco-‐Regionally	   Advanced	  
Nasopharyngeal	   Carcinoma:	   A	   ProspecKve	   Randomized	  
Trial	  of	  the	  InternaKonal	  Atomic	  Energy	  Agency	  	  

• 	  Median	  follow-‐up	  29	  months	  (range,	  0-‐67)	  
275	  paKents	  
	  
• 	  3-‐year	  LRFS	  60%	  vs	  54%	  in	  arms	  A	  and	  B,	  respecFvely	  
(p=0.6)	  

53rd Annual ASTRO Meeting 



Brachytherapy	   Boost	   in	   Loco-‐Regionally	   Advanced	  
Nasopharyngeal	   Carcinoma:	   A	   ProspecKve	   Randomized	  
Trial	  of	  the	  InternaKonal	  Atomic	  Energy	  Agency	  	  

Variables	   3-‐y	  LRFS	   P	   3-‐y	  DFS	   p	   3-‐y	  OS	   P	  

Treatment	   Standard	  
Boost	  

60%	  
54%	  

0.64	   60%	  
53%	  

0.49	   63%	  
63%	  

0.74	  

Age	   <40	  
>40	  

67%	  
51%	  

0.05	   64%	  
51%	  

0.12	   72%	  
58%	  

0.01	  

WHO	   1-‐2	  
3	  

55%	  
56%	  

0.48	   54%	  
57%	  

0.46	   61%	  
64%	  

0.95	  

Stage	   T3-‐4,	  N2-‐3	  
Other	  

59%	  
55%	  

0.37	   45%	  
59%	  

0.02	   51%	  
67%	  

0.02	  

53rd Annual ASTRO Meeting 



Epidemiological	   Changes	   of	   Oropharyngeal	   Cancer	   and	  
other	  Head	  and	  Neck	  Squamous	  Cell	  Carcinomas	  Treated	  
from	  2003-‐2010.	  

Chu	  K.	  Princess	  Margaret	  Hospital,	  Toronto	  

53rd Annual ASTRO Meeting 

•  	   The	   incidence	   of	   Oropharyngeal	   cancer	   (OPC)	   rose	   from	  
2003	  to	  2010	  compared	  to	  NO-‐OPC	  (p=0.01).	  
	  
• 	  Larger	  proporKon	  of	  never-‐smokers	  (27%	  vs	  15%,	  p<0.001)	  
and	   lower	   proporKon	   of	   current	   smokers	   (50%	   vs	   62%,	  
p<0.001)	  in	  the	  OPC	  vs.	  NO-‐OPC.	  
	  
	  



Epidemiological	   Changes	   of	   Oropharyngeal	   Cancer	   and	  
other	  Head	  and	  Neck	  Squamous	  Cell	  Carcinomas	  Treated	  
from	  2003-‐2010.	  

Princess	  Margaret	  Hospital,	  Toronto	  
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• 	  The	  overall	  average	  proporKon	  of	  p16+	  OPC	  was	  72%.	  
	  
• 	  There	  was	  a	  non-‐staKsKcally	  significant	  decline	  in	  p16+	  
in	  the	  recent	  years:	  2008	  =	  79%	  vs	  2010	  =	  67%	  (p=0.12).	  
	  



IMRT	   for	   Oropharyngeal	   Carcinoma:	   PaKent	   Outcome	  
and	  Parern	  of	  Failure.	  

Garden	  AS	  MD	  Anderson	  Cancer	  Center	  

53rd Annual ASTRO Meeting 

• 	  These	  are	  the	  mature	  results	  of	  a	  large	  cohort	  of	  OPC	  
paKents	  treated	  with	  definiKve	  IMRT.	  
	  
• 	  777	  paKents,	  stage	  I-‐IVB,	  treated	  between	  2000-‐2007.	  
Median	  follow-‐up	  of	  54	  months	  
	  
• 	  ConvenKonal	  fracKonaKon	  in	  82%	  
Accelerated	  fracKonaKon	  in	  18%	  
Chemotherapy	  in	  55%	  



IMRT	   for	   Oropharyngeal	   Carcinoma:	   PaKent	   Outcome	  
and	  Parern	  of	  Failure.	  

MD	  Anderson	  Cancer	  Center	  

53rd Annual ASTRO Meeting 

5-‐year	  OS:	  84%	  
5-‐year	  recurrence-‐free	  survival:	  82%	  
5-‐year	  local	  regional	  control:	  90%	  
	  
Primary	  site	  recurrence:	  7%	  
Neck	  recurrence:	  3%	  
Distant	  mets	  in	  paKents	  with	  tumor	  control:	  9%	  



IMRT	   for	   Oropharyngeal	   Carcinoma:	   PaKent	   Outcome	  
and	  Parern	  of	  Failure.	  

MD	  Anderson	  Cancer	  Center	  

53rd Annual ASTRO Meeting 

5-‐y	  DFS	  

Never-‐smokers	  
&	  T1-‐2	   90%	  

Smoker	  
&	  T3-‐4	   56%	  



Long-‐term	  Regional	  Control	  in	  the	  Observed	  Neck	  following	  
DefiniKve	  ChemoradiaKon	  for	  Node-‐posiKve	  Oropharyngeal	  
Squamous	  Cell	  Cancer.	  

Morris	  L.	  Memorial	  Sloan-‐Kerering	  Cancer	  Center	  

To	  determine	   the	   rate	  of	   regional	   failure	   in	   the	  observed	  
neck	   in	   paKents	   with	   a	   clinical	   Complete	   Response	   (CR)	  
and	  a	  negaKve	  PET/CT	  following	  definiKve	  chemoradiaKon	  

310	  Node-‐posiKve	  paKents	  (N1	  and	  N2)	  
70Gy-‐IMRT	  and	  concurrent	  CDDP	  or	  Cetuximab	  
Median	  follow-‐up	  32	  months.	  

53rd Annual ASTRO Meeting 



Long-‐term	  Regional	  Control	  in	  the	  Observed	  Neck	  following	  
DefiniKve	  ChemoradiaKon	  for	  Node-‐posiKve	  Oropharyngeal	  
Squamous	  Cell	  Cancer.	  

Memorial	  Sloan-‐Kerering	  Cancer	  Center	  

53rd Annual ASTRO Meeting 

267	  paKents	  (87%):	  CR	  à	  ObservaKon	  
	  
5-‐year	  regional	  control:	  97.8%	  	  ßà	  2.2%	  regional	  failure	  
5-‐year	  OS:	  80%	  
	  
4	  neck	  recurrences;	  iniKal	  stage	  N1	  (n=2),	  N2	  (n=2).	  	  
No	  associaKon	  between	  N-‐stage	  and	  neck	  recurrence.	  
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39	  paKents	  (13%):	  Neck	  DissecKon	  
	  
-‐	  n=23	  PET/CT	  posiKve	  

	  viable	  tumor	  in	  12/23	  (52%)	  
	  	  

-‐	  n=16	  PET/CT	  negaKve,	  clinically	  posiKve	  
	  viable	  tumor	  in	  4/16	  (25%)	  

	  

Long-‐term	  Regional	  Control	  in	  the	  Observed	  Neck	  following	  
DefiniKve	  ChemoradiaKon	  for	  Node-‐posiKve	  Oropharyngeal	  
Squamous	  Cell	  Cancer.	  

Memorial	  Sloan-‐Kerering	  Cancer	  Center	  
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Defining	  the	  Risk	  of	  Involvement	  for	  each	  Neck	  Nodal	  
Level	  in	  PaKents	  with	  early	  T-‐Stage	  Node-‐PosiKve	  HPC-‐
related	  Oropharyngeal	  Carcinoma	  

SanguineK	  G.	  Johns	  Hopkins	  University	  

To	  assess	  the	  risk	  of	  ipsilateral	  subclinical	  neck	  nodal	  
involvement	  for	  early	  T-‐stage	  Node-‐posiKve	  HPV-‐related	  OPC	  

The	  prevalence	  rate	  of	  involvement	  of	  levels	  I-‐V	  was	  
reported	  in	  94	  paKents.	  
	  
For	  each	  nodal	  level	  the	  NPV	  was	  computed	  based	  on	  
literature	  data	  of	  sensiKvity/specificity.	  
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Defining	  the	  Risk	  of	  Involvement	  for	  each	  Neck	  Nodal	  
Level	  in	  PaKents	  with	  early	  T-‐Stage	  Node-‐PosiKve	  HPC-‐
related	  Oropharyngeal	  Carcinoma	  

Johns	  Hopkins	  University	  

Neck	  Level	   Involvement	  at	  
pathology	  

Risk	  of	  
involvement	  when	  
negaFve	  on	  CT	  

IB	   8.4%	   2.8%	  

II	   89.4%	   72.1%	  

III	   38.3%	   16.0%	  

IV	   20.0%	   7.1%	  

V	   2.6%	   0.8%	  



IMRT	  for	  Oral	  Cavity	  Squamous	  Cell	  Carcinoma:	  Parern	  
of	  Failures	  and	  Predictor	  of	  Local	  Control	  

Daly	  MA.	  Stanford	  

Int. J. Radiat. Oncol. Biol. Phys 2011;80:1412-1422 



IMRT	  for	  Oral	  Cavity	  Squamous	  Cell	  Carcinoma:	  Parern	  
of	  Failures	  and	  Predictor	  of	  Local	  Control	  

	  Stanford	  

Int. J. Radiat. Oncol. Biol. Phys 2011;80:1412-1422 

N	  of	  
paFents	   3-‐y	  LC	   3-‐y	  LRC	   3-‐y	  DMFS	   3-‐y	  OS	  

Post-‐op	  
IMRT	   30	   67%	   53%	   81%	   60%	  

DefiniKve	  
CT-‐IMRT	   7	   60%	   60%	   71%	   57%	  



IMRT	  for	  Oral	  Cavity	  Squamous	  Cell	  Carcinoma:	  Parern	  
of	  Failures	  and	  Predictor	  of	  Local	  Control	  

	  Stanford	  

Int. J. Radiat. Oncol. Biol. Phys 2011;80:1412-1422 

Pattern of Failure: 
 

 7 in-field local failures 
 2 marginal local failures 

 
 2 in-field regional failures 
 2 marginal regional failures 



IMRT	  for	  Oral	  Cavity	  Squamous	  Cell	  Carcinoma:	  Parern	  
of	  Failures	  and	  Predictor	  of	  Local	  Control	  

	  Stanford	  

Int. J. Radiat. Oncol. Biol. Phys 2011;80:1412-1422 

Pattern of Failure: 
 

 7 in-field local failures 
 2 marginal local failures 

 
 2 in-field regional failures 
 2 marginal regional failures 



IMRT	  for	  Oral	  Cavity	  Squamous	  Cell	  Carcinoma:	  Parern	  
of	  Failures	  and	  Predictor	  of	  Local	  Control	  

	  Stanford	  

Int. J. Radiat. Oncol. Biol. Phys 2011;80:1412-1422 



Marginal	  Misses	  aser	  PostoperaKve	  IMRT	  for	  Head	  and	  
Neck	  Cancer.	  

Chen	  AM.	  University	  of	  California	  Davis	  

Int. J. Radiat. Oncol. Biol. Phys 2011;80:1423-1429 

90	  paKents	  
Median	  IMRT	  dose	  63	  Gy	  
Concurrent	  CT	  in	  56%	  
	  
2-‐year	  Loco-‐Regional	  Control:	  80%	  

	  -‐11/17	  (64%):	  in-‐field	  recurrences	  
	  -‐6/17	  (37%):	  marginal	  recurrences	  
	   	  vicinity	  of	  the	  spared	  paroKd	  gland	  n=3	  
	   	  dermal/subcutaneous	  n=2	  
	   	  retropharyngeal	  n=1	  

	  
	  



PostoperaKve	   ConKnuous	   7-‐days-‐a-‐week	   Radiotherapy	  
for	   High-‐risk	   Squamous	   Cell	   Cancer	   of	   the	   Head	   and	  
Neck:	  Long	  term	  Results	  of	  a	  Randomized	  Clinical	  Trial	  

Suwinski	  R	  Center	  of	  Oncology,	  Gliwice	  
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247 
High Risk 
Patients 

R 

63 Gy 1.8 Gy/fr  
5-days-a-week 

63 Gy 1.8 Gy/fr  
7-days-a-week 



PostoperaKve	   ConKnuous	   7-‐days-‐a-‐week	   Radiotherapy	  
for	   High-‐risk	   Squamous	   Cell	   Cancer	   of	   the	   Head	   and	  
Neck:	  Long	  term	  Results	  of	  a	  Randomized	  Clinical	  Trial	  

Center	  of	  Oncology,	  Gliwice	  
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7-‐y	  LR	  	  
Control	  

7-‐y	  Mets	  
Free	  Survival	   7-‐y	  OS	  	   Bone	  

necrosis	   Xerostomia	  

5-‐days-‐a-‐
week	   61%	   88%	   30%	   2%	   28%	  

7-‐days-‐a-‐
week	   65%	   85%	   35%	   9%	   43%	  



ParoKd-‐Sparing	   Intensity	   Modulated	   vs.	   ConvenKonal	  
Radiotherapy	   in	  Head	  and	  Neck	  Cancer	   (PARSPORT):	   a	  
Phase	  3	  MulKcentre	  Randomized	  Controlled	  Trial.	  

Nutng	  CM	  

Lancet Oncol. 2011;12:127-136 

Primary end point: Grade ≥ 2 xerostomia at 12 
months 

94	  paKents*	  
Oro/Hypopharynx	  
DefiniKve	  or	  Post-‐op	  RT	  

R 

3D-‐CRT	  60-‐65	  Gy	  

IMRT	  60-‐65	  Gy	  

* To detect a 30% absolute difference of grade ≥ 
xerostomia 



ParoKd-‐Sparing	   Intensity	   Modulated	   vs.	   ConvenKonal	  
Radiotherapy	   in	  Head	  and	  Neck	  Cancer	   (PARSPORT):	   a	  
Phase	  3	  MulKcentre	  Randomized	  Controlled	  Trial.	  

Lancet Oncol. 2011;12:127-136 



ParoKd-‐Sparing	   Intensity	   Modulated	   vs.	   ConvenKonal	  
Radiotherapy	   in	  Head	  and	  Neck	  Cancer	   (PARSPORT):	   a	  
Phase	  3	  MulKcentre	  Randomized	  Controlled	  Trial.	  

Lancet Oncol. 2011;12:127-136 

3D-‐CRT	   IMRT	  

Median	  dose	  to	  
primary	  tumor	   65	  Gy	   65	  Gy	  

Median	  dose	  to	  
elecKve	  nodes	   50	  Gy	   54	  Gy	  

Mean	  controlateral	  
paroKd	  dose	   61	  Gy	   25	  Gy	  



Int. J. Radiat. Oncol. Biol. Phys 2011;81:719-725 

Unresectable 
stage III-IV 
H&N SCC 

R 

RT	  alone	  -‐70	  Gy	  

RT -70 Gy 
Weekly	  CDDP	  20mg/m2	  



Int. J. Radiat. Oncol. Biol. Phys 2011;81:719-725 



I	   found	   of	   interest	   many	   abstracts	   presented	   at	   ASTRO-‐2011	   and	  
papers	  published	  this	  year!	  
	  
4	  randomized	  trials	  have	  been	  published	  

	  3	  negaKves:	  -‐	  Brachy-‐boost	  nasopharynx	  
	   	  	  	  	  	  	  	  	  	  	  -‐	  PORT	  7-‐weeks	  vs	  5-‐weeks	  
	   	  	  	  	  	  	  	  	  	  	  -‐	  RT	  vs	  weekly	  CDDP+RT	  in	  unresectable	  scc	  
	  1	  posiKve	  :	  IMRT	  vs	  3D-‐CRT	  in	  “paroKd-‐sapring”	  	  

	  
The	   role	   of	   IG-‐IMRT,	   as	   definiKve	   or	   post-‐operaKve	   treatment,	   is	  
growing	  in	  the	  management	  of	  SCC	  of	  the	  H&N	  and	  in	  parKcular	  of	  
the	  Oropharyngeal	  Cancer.	  
	  
SKll,	   technical	   issues	   	   (target	   delineaKon)	   and	   clinical	   issues	   (dose	  
and	  volume	  de-‐intensificaKon,	  chemo-‐sensibilizaKon)	  remains	  to	  be	  
solved.	  

Conclusions:	  



Grazie	  per	  l’arenzione!	  

marco.trovo@cro.it 


