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Radiation is                                      . ENERGY



Radiation definition







Radiation

 Energy : physics

 DNA damage : cell cycle

 OH- : Oxygen









Tumor control (Local control)

 Large tumor or small tumor

Tumor surface : oxic area

Tumor inner area : hypoxic area



Tumor control (Local control)

 NSCLC (ex. Adenocarcinoma) vs SCLC

 Low Mitosis 

vs High Mitosis



Radiation complication

 Radiation pneumonitis 
-> Rt side (upper? lower?) Lt side (upper? lower?)

 Radiation esophagitis : probability?

 Spinal cord myelopathy?

 Tissue radiation sensitivity : mitosis



Case 1

 69/M

 X-ray abnormal finding

 FVC 2.52 63%, FEV1 2.14 78%, FEV1/FVC 85%

 30 pack yrs smoking Hx.

 ECOG 0



Image study



Treatment

1. Surgery

2. Radiation only

3. Chemo-radiation therapy

4. Observation



NCCN Guidelines



NCCN Guidelines



Case 2

 71/M

 Dyspnea, cough

 FVC 1.82 48%, FEV1 1.58 61%, FEV1/FVC 86%

 40 pack yrs smoking Hx.

 ECOG 1



Image study



Treatment

1. Surgery

2. Radiation only

3. Chemo-radiation therapy

4. Observation



Radiation pneumonitis





Predictive Markers in Radiation Pneumonitis –
patient related
 Old age > 65 years

 Poor performance status

 Presence of co-morbidities

 Smoking

 Poor PFT (decreased FEV1 and DLCO)

 But poor PFT at baseline didn’t correlate with increased risk of 
pneumonitis

Ivan et al., 2012

Wang et al., 2013



Predictive Markers in Radiation Pneumonitis –
disease related

 Mid and lower lobe tumors of lung

Move more with respiration

May lead to more normal tissues getting irradiated

Ventilation and perfusion increases from apex to base

Increased oxygen free radical production

Thus more damage



Predictive Markers in Radiation Pneumonitis –
treatment related
 A lung-PTV V20>30% and lung-GTV V20>33% is predictive of 

symptomatic pneumonitis

 A higher mean lung dose (>20Gy) 

 Large daily fraction (ex. SBRT)

 V20>10% and mean lung dose>6Gy in SBRT

Palma et al., 2013

Tsujino et al, 2003

Palma et al., 2013

Hideomi Yamashita et al., 2013





Predictive Markers in Radiation Pneumonitis –
treatment related
 A number of drugs

 Bleomycin, cyclophosphamide, vincristine, taxanes, doxorubicin, 
dactinomycin, mitomycin, gemcitabine and targeted agents like 
erlotinib and bevacizumab

 Concurrent >> sequential

 Sequential >> concurrent

Taghian et al., 2001

Ivan et al., 2012



Radiation pneumonitis treatment







Treatment

1. Surgery

2. Radiation only

3. Chemo-radiation therapy

4. Observation



Case 3

 62/M

 Cough, sputum

 FVC 3.90 101%, FEV1 2.97 107%, FEV1/FVC 76%

 No smoking Hx.

 ECOG 1



Image study



Treatment

1. Surgery

2. Radiation only

3. Chemo-radiation therapy

4. Induction chemotherapy + CCRT

5. Chemotherapy only



Induction chemotherapy

 Breast cancer

 Down staging -> increased breast conserving rate

 Systemic control

 But local control -> sl. decreased local control

 Lung cancer?

















Induction chemotherapy 

 Surgery compared with Radiotherapy?

 Not clearly identified !

 If large tumor or lower lobe tumor?
-> Large RT field
-> increased complication risk
-> downstaging or reduction of tumor size 
-> more small RT field -> decreased complication risk



Shrinkage or scatter?









Radiation complication

 RT pneumonitis

 Spinal cord myelopathy

 High risk



Intensity modulated RT (IMRT)



Intensity modulated RT (IMRT)













Treatment

1. Surgery

2. Radiation only

3. Chemo-radiation therapy

4. Induction chemotherapy + CCRT

5. Chemotherapy only



Conclusions

 N2, N3 patients
-> concurrent CCRT

 RT complication (RT pneumonitis, esophagitis etc)

 Benefit >> Risk

 if ambiguous, plz consult to Radiation oncologist.


