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Cancer Burden  

As per  GOLOBOCAN  2008 

 

Total population : 160 million  

 

·Five years Cancer survival prevalence :291.2 thousand 

·New Cases per year :141.1 thousand 

·Number of cancer death:103.3 thousand 

·New and Old cases :124.8 thousand 

 

 









Facts of Lung cancer 

·Types: 

·Non Small Cell Lung Cancer( NSCLC) -80% 

·Small Cell Lung Cancer( SCLC) -20% 





SCLC is a very chemo 

sensitive tumor with very  

poor prognosis  



Common believes: 
·Chemotherapy is the prime 
modality of cancer treatment  

·Chemo therapy is effective and 
cheaper  

·ȣȣȣ 





Stage wise treatment 
recommendation for SCLC 

Stage Recommended treatment  Outcome  

Limited  concurrent cisplatin and etoposide (4c every 3 weeks) with 
early RT during cycle 1 or 2 (45 Gy/1.5 Gy b.i.d. preferred). If 
CR or near-CR, prophylactic cranial RT (25 Gy in 10 fx) 
For <5% of patients with cT1-2N0 disease with negative 
mediastinoscopy (or endoscopic biopsy), lobectomy and 
mediastinal node dissection/sampling may be performed 
initially. If pN0, chemotherapy along. If pN+, concurrent 
chemoradiation as above 

MS 20 months, 
5-year OS 20ɀ 
26% 

Extensive Combination platinum -based chemotherapy ± palliative RT 
to symptomatic sites. For patients with PR or CR to 
chemotherapy, consider prophylactic cranial RT (25 Gy in 10 
fx). If brain metastases present, WBRT (30ɀ37.5 Gy in 10ɀ15 
fx) 

MS 12 
months, 5-year 
OS <5ɀ10% 



Land mark trial on SCLC 
Turrisi (NEJM 340(4):265-271, 1999) 



Turrisi - Methods 
·ήΫγ ÐÔÓ ɉȭβγ-ȭγάɊ ×ÉÔÈ ,3-SCLC 

·Concurrent Chemo x4c (cis/etopo) q3w 

·Radiation 
·Group 1: 1.8 Gy QD to 45 Gy 

·Group 2: 1.5 Gy BID to 45 Gy 

·Bilateral mediastinal and ipsilateral hilar adenopathy 

·Prophylactic Cranial Irradiation if CR 
·25 Gy/ 10 fx 

 



Turrisi ς Survival  
2 y 5 y 



Turrisi ς Overall Survival  

P=0.04 2-year 5-year 

Daily 41% 16% 

Twice-daily 47% 26% 



Management overview of NSCLC 



 
 
 
 
 
 
 
 
 
Presentation by Stage 

 

·Stage I 10%  

·Stage II 20% 

·Stage III 30% 

·Stage IV 40% 
 



Surgery 
·Best chance for cure for tumors limited to hemithorax 

·Controversial about the MGMT of N2 
· Preop detection:  <10% 5yr 

·Occult detection:  30% 5yr 

·N3/T4 is considered inoperable by most. 

·Solitary mets:  ȰÈÁÓ ÂÅÅÎ ÓÕÃÃÅÓÓ ÉÎ ÒÅÍÏÖÉÎÇ ÔÈÅ ÐÒÉÍÁÒÙ ÔÕÍÏÒ 
ÁÓ ×ÅÌÌ ÁÓ Á ÓÏÌÉÔÁÒÙ ÍÅÔÁÓÔÁÔÉÃ ÆÏÃÕÓȱ 



Radiation Therapy 
·Primary modality for cure in un -resectable disease. 

·Maximum dose:  yet to be established 

·Standard 60-65Gy 

·W/O Chemo:  LC 15% 

·ȰÈÉÇÈÅÒ ÄÏÓÅÓ ÁÐÐÒÅÁÒ ÔÏ ÂÅ ÒÅÑÕÉÒÅÄ ÆÏÒ ÉÍÐÒÏÖÅÄ ÌÏÃÁÌ 
ÃÏÎÔÒÏÌȱ 

·Doses as high as 102.9 Gy for small and 81Gy for large tumors 
have been delivered safely. 



Chemotherapy 
·Single Tx for wet IIIB -IV 
·Prolongs MS and improves Sx/QOL compared to 
ȰÂÅÓÔ ÓÕÐÐÏÒÔÉÖÅ ÃÁÒÅȱ 

·Used in conjuction w/ XRT for LAD  
·Neoadjuvant (Dillman)  

·Concurrent (Japanese, RTOG 9410) 

·Adjuvant to RXN for IB -IIIA  
·IALT ( International Adjuvant Lung cancer Trial)  

·?ALPI 







Treatment Summary 
·Stage ɀI-II : Surgery followed by Adjuvant chemo 

Platinum based 4 cycles, Adjuvant Radiation if margin 
positive. 

·Stage- I&II ( In-operable), IIIA, IIIB( dry) -Concurrent 
Chemo  and Radiation therapy with minimum 66 GY  

·Stage-IIIB ( with pleural effusion) and Stage -IV- 
Palliative chemotherapy wit palliative radiation 
therapy when required. 



5-year survival data from Mountain CF, Chest 
89:225-233,1986. 

Stage TNM  
Pathologic 

stage 
Clinical 

stage 

IA T1,N0,M0 67% 61% 

IB T2,N0,M0  57% 38% 

IIA  T1,N1,M0 55% 34% 

IIB  T2,N1,M0 39% 24% 

IIB  T3,N0,M0 38% 22% 

IIIA  T3,N1,M0 25% 9% 

IIIA  T1-3,N2,M0 23% 13% 



Treatment for early stage lung 
cancer 

·Mostly it was surgery  

·Radiation for  those who were not 
fit for surgery  



RT vs. Surgery 
"THE TREATMENT OF CARCINOMA OF THE BRONCHUS A Clinical Trial to 

Compare Surgery and Super voltage Radiotherapy"  
(Morrison R, Lancet. 1963)  
 

·Randomized. 58 patients,  
·Arm 1: 
· RT - using 8 MeV linac , 45 Gy in 4 weeks daily. 

Target + 2cm + hilar /mediastinal  areas  
·Arm 2:  
· Surgery - pneumonectomy  or lobectomy  + 

hilar /mediastinal  LND.  
·13/30 weren't operable/refused.  
·Histology squamous  64%, adenocarcinoma  3%, 

small cell/ anaplastic  33% 



Outcome: 
·1-year OS  
·RT 64% vs. Surgery 43%;  

·2-year OS 
· 14% vs. 27%;  

·4-year  
·7% vs. 23% (NS).  

·By histology:  
·squamous  6% vs. 30% (SS);  
·small cell 10% both (NS)  

·Conclusion:  
·In squamous  cell tumors, surgical resection is 

significantly better than RT; no difference in small 
cell.  

 



Conventional RT treatment 
·MD Anderson:2006(1978 -2003) 2D vs.3D RT 

  (Fang LC, Int  J Radiat  Oncol  Biol  Phys. 2006 ) 

·Retrospective.  

·N=200 Stage I NSCLC 

·Arm -1: RT alone. 2D planning (n=115), 

·Arm 2: 3D planning (n=85).  

·Median RT dose 64 Gy vs. 66 Gy (NS).  

·Age 69 vs 73 (SS).  

·Median F/U 1.7 years vs. 1.6 years (NS). 

·Outcome: 5 -year OS 2D 10% vs. 3D 36% (SS);  

· 5-year LC 34% vs. 70% (SS). 

 



Dose escalation 
·Memorial Sloan Kettering:2007  

 "High -dose radiotherapy for the treatment of 
inoperable non -small cell lung cancer." (Sura S, 
Cancer J. 2007 Jul-Aug;13(4):238-42.) 

·Retrospective. 82 patients, inoperable NSCLC 
Stage I-IIIB (I -II n=55; III n=27).  

·Dose >= 80 Gy using 3D-CRT with sequential 
chemotherapy  

·5-year Outcome:  

·Stage I/II LC 67%, OS 36%, median OS 3.4 years 

·Stage III LC 39%, OS 31%, median OS 2.7 years 

 



Newer techniques of RT 

 

·SBRT-Stereotactic Body RT 

OR 

·SABR-Stereotactic Ablative RT 
 

 



SBRT Definition 

· A technique used to deliver 

·High, ablative doses limited 

·In a number (1-5) of fractions 

·To extra cranial target 



Features of SBRT 

·Meticulous immobilization  

·Accurate repositioning 

·Minimization of normal tissue exposure by 
using multiple fields(like 3D CRT or IMRT) 

·Rigorous accounting of organ and target motion  

·Stereotactic registration with fiducial markers or 
surrogates of tumor targets and normal tissue 
avoidance structures 

·Ablative dose fractionation with sub-centimeter 
accuracy  



Linear Accelerator  Cyber Knife  

Tomo Therapy  
            Vero  



4-Dimensional Radiation Therapy 
Treatment for the New Millenniumτthe addition of the TIME dimension 



Techniques for Motion Control 
·Abdominal compression- limit respiratory motion 

from the diaphragm 

·Respiratory gating- beam on only during a specific 
phase of respiration 

·Respiratory tracking-move the beam to follow the 
target 





SBRT Lung 
·Timmerman phase I  

·47 pts medically inoperable lung cancer 

·8 Gy x 3 up to 24 Gy x 3 

·T1 & T2 <5cm no MTD 

·T2 >5cm MTD 66 Gy in 3 fractions 

·DLT pneumonitis, pericardial effusion 





SBRT Lung 
·Timmerman phase II study of SBRT in medically 

inoperable stage I lung cancer  

·70 patients 

·60-66 Gy in 3 fractions 

·2 year local control  95% 

·2 year overall survival 56%  

 

 



Timmerman 
·Toxicity grade 3 or 4- 8 patients 

·$ÅÃÒÅÁÓÅÄ 0&4ȭÓȟ ÐÎÅÕÍÏÎÉÁȟ ÐÌÅÕÒÁÌ ÅÆÆÕÓÉÏÎȟ ÁÐÎÅÁȟ 
dermatitis  

·6 deaths-  4 pneumonia, 1 pericardial effusion, 1 
massive hemoptysis (tumor vs tx) 

  





UPMC Protocol  
·Stereotactic radiation therapy for early 

stage lung cancer  

·60 Gy in 3 fractions for peripheral 
tumors  

·48 Gy in 4 fractions for central tumors  
 



20 Gy x 3 Fractions = 60 Gy  



Benefits of SBRT in Lung Cancer 

·SBRT 

·3-4 fractions 

·1-2 weeks  

·Preservation of normal 
lung tissue & function 

·Much higher dose 

·Higher local control 
80-95%  

·Cost >/= 

·External Beam 

·35 fractions 

·7 weeks 

·Fibrosis of more 
normal lung tissue 

·Lower dose 

·Local control           30-
70% 



SBRT: NOT 
·Miracle when no other therapy left 

·Big tumors 

·Multiple tumors  

·Spine mets without prior external beam RT 

·Tumors invading the bowel, esophagus, etc 

 

 



Patient selection : RTOG  
·!ÇÅ РΫβ ÙÅÁÒÓ ÏÌÄ  

·Zubrod performance status 0 (fully active, 

·unrestricted), 1 (restricted activities but able to work), 
or 2 (cares for self but unable to work).  

·Cytologic or histologic proof of non-small cell cancer 
was required for entry.  

·!*## ÓÔÁÇÅÓ 4Ϋȟ 4ά ɉПί ÃÍɊȟ ÏÒ 4έ ɉПί ÃÍ ÐÅÒÉÐÈÅÒÁÌ 
tumors only), N0, M0 cancer  

·Based on both mandatory computed tomography (CT) 
and positron emission tomography (PET) screening. 



Summary 
·Benefits of SBRT for patients:  

·FAST  

·SAFE 

·EFFECTIVE 

·Ability to retreat when can not give more external 
beam RT 

·Minimal toxicity  

·Cost often comparable  



SABR disseminates rapidly 

 Pan et al, Cancer 2011;117(19):4566ς72 



Common {!.wΩŜŘ cancer 
Pan et al, Cancer 2011;117(19):4566ς72 



Why SABR became popular? 

Surgery  Conv. EBRT SABR 
 

Lobectomy  
 

60 Gy/30 &ØȭÓ 
 

48-54 Gy/3-4 
&ØȭÓ 

LC, 90% 
 

LC, 30% 
 

LC, 90% 
 





SABR prospective trials 
medically inoperable lung cancer - 

Study  No 
 

RT dose FU (mo)  LC (%) OS (%) 

Kyoto 45 
 

12Gy x 4 32 94 83 (3-yr) 

Indiana 70 20-22Gy x 3 50 92 60 (3-yr) 

Torino 62 15Gy x 3 28 88 57 (3-yr) 

Scandinavian 57 15Gy x 3 35 92 60 (3-yr) 

VU univ. 206 20Gy x 3 
12Gy x 5 
7.5Gy x 8 

12 97 64 (2-yr) 

88-97 at 3 yrs 56-83 at 3  yrs 



SABR in Elderly 



Impact of SABR in the elderly 
J Clin Oncol 2010;28:5153ς59 

Introduction of lung SABR has led to an increased utilization of 
radiotherapy, a reduction in the proportion of untreated patients.  



SABR in Elderly 

·SBRT introduction was associated 

·with a 16% absolute increase in RT 
use,  

·a decline in the proportion of 
untreated elderly patients, 

·an improvement in OS. 



Slow dose CT decrease 
mortality of lung cancer  



Case ςSBRT Lung 
·76 yo with severe COPD 

·2003 wedge resection non small cell lung cancer 

·PET CT 1/05 1.3 cm nodule RUL, PET + 

·Not surgical candidate 



Before                 After 



Case-SBRT Lung 
·85 yo multiple medical problems 

·2.5 cm non small cell carcinoma in the right lower lobe 

·Declined surgery 

·CyberKnife 20 Gy x 3 fractions= total dose 60 Gy  



Before                 After 

·  



Before                  After 

·  



Will SABR take over on Surgery? 
Phase -II  

JCOG 0403 stage I, 65 pts 3yr LC 68.5%, 3yr OS 
76% 

RTOG 0618 stage I/II  will be reported  

Phase-III  

ROSEL Stage IA 
Radio surgery Or  
Surgery for operable  
Early stage NSCLC 

close due to lack of 
accrual  

STARS Stage I 
Stereotactic  
Radiotherapy with  
Surgical resection  

close due to lack of 
accrual  

ACOSOG Z4099/ 
RTOG 1021 

Radiosurgery  vs. 
Sublobar  resection  
+- brachytherapy  

close due to lack of 
accrual  





SBRT for inoperable stage I NSCLC 
clinical results (retrospective) 
Author  Pt.no  Dose (Gy) / fr  3y-overall  

survival rate  
Local control  

Uematsu 
(2001) 

50 50-60Gy /5-10fr 66% 94% 

Hof (2003) 10 19-26Gy/ 1 fr 37% 60% 

Onishi  (2004) 26 72Gy/10 fr 64% 92% 

Nagata 
(2005) 

42 48Gy/4fr IA 83% 97% 

IB 72% 

Onimaru  
(2008) 

28 36- 48Gy/4fr IA 82% 64% 

IB 32% 

Takeda 
(2009) 

63 50Gy/5fr IA 90% 95% 

IB 63% 



Conclusion 
·SBRT  effective for  operable stage I 

NSCLC. 

·Encouraging option for elderly patients.  

· Optimum treatment method will be 
developed in future  

·Concurrent novel agents/chemo could 
be trued later.  

·Newer machines and equipment will 
bring newer techniques which will bring 
bigger shift in the treatment pattern.  

 
 



United Hospital Experience 
·2-Cases of Metastatic lung  

·1-Case of HCC 



Take Home Message 
·Limited stage SCLC patient can achieve >25% 5 years 

survival 

·Early Stage NSLC is a curable disease with Radiation  

·Only Radiation therapy by SABR is an option for 
curative treatment in Early stage NSCLC 

·Old Age and other co-morbidities are not a barrier for 
SABR in NSCLC 

·SABR in Early stage NSCLC is possible in Bangladesh. 

 



Secret of Success: 
Combination of Seniors and Junior 



Cancer-Multidisciplinary approach 



Meet my future Tahmid and FabihaΧ 




