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[ Abstract ] Radiotherapy is one of the main treatment for patients with lung cancer. Three-dimensional conformal
radiation therapy (3D-CRT) and intensity modulated radiation therapy (IMRT) are widely used to deliver radiation. Here, we

focus on the correlations between dose distribution in lung and radiation pneumonitis according to the analysis about radio-

therapy for lung cancer: Alot to alittle or a little to a lot, which is the main cause of radiation pneumonitis?

[ Key words ] Lung neoplasms; Radiation pneumonitis; Three-dimensional conformal radiation therapy; Intensity

modulated radiation therapy; Hybrid intensity modulated radiation therapy
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3.1 3D-CRTHIMRTYFELKT L Harris%EP! | Techun%F Al
Chen%F X SEEREUH 211 73D -CRT MIIMRT Y IITHAE
/N385 (non-small cell lung cancer, NSCLC) f & i
11508, IR K IPH BAELE (overall survival, OS) A 2
5. Liao®I7E19994F-20064E %1496 fINSCLC & & i#47[A]
WAk TY, 3134117 CT4543D-CRT (CT/3D-CRT) , 91
174D-CT4541IMRT (4D-CT/IMRT) , Biglh 75 &1
H63 Gy, FEOSJ71fl, 4D-CT/IMRTAE T CT/3D-CRT4]
(P=0.037, HR=0.64, 95%CI: 0.41-0.98) ., TE @3 JC ik B A A7
(loco-regional progression-free survival, LPES) Flit4h Joi%
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#X (gross tumor volume, GTV ) {&F1°4194 mL, 3D-CRT
HPAIGTVIAFA 142 mL (P=0.002) . IMRTH 7 Joik
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SR BORTERUT GRS 6 H L 120 A 2390697 AH ik

HHAE % (treatment-related pheumonitis, TRP) kR
I, IMRTZH 4351 8% F18%, 3D-CRTZH 4351 h1229% F132%
(P=0.002) . FFIMRT AL T FDKARTT & SIBR,
FIMRTEAL, 7 IR 556 H L 120 H 239 TRPHY A
He M 4%, 3K T3D-CRT4H (P=0.001) . LiaoZF A Hf
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Tab 1 Comparision of radiation pneumonitis in patients treated with 3D-CRT and IMRT

Study Treatment delivery Radiation pneumonitis Pvalue
Shirvani et al” 3DCRT vs IMRT 37.5% vs 38.9% 0.220
S tal® the 6" month  22% vs 8%
ue eta CT/3D-CRT vs 4DCT/IMRT' 0.002
the 12" month 32% vs 8%
the 6" month 22% vs 4%
Subgrup* 0.001
the 12" month  32% vs 4%
Liao et al® CT/3D-CRT vs 4DCT/IMRT CT/3D-CRT>4DCT/IMRT 0.017

3D-CRT: three-dimensional conformal radiation therapy; IMRT: intensity modulated radiation therapy; CT: computed tomography; 4DCT: four

dimensional computed tomography; *: the median gross tumor volume for 3D-CRT and IMRT were 142 and 194 mL, respectively. *: amifostine

was used when large amount of lung receiving 20 Gy.

K5 AL 7 5 w5 O Y R, SR TR T SR RSO0 T R
(chemotherapy equivalent radiation dose, CERD) AOME
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% 2 FifE A 7IE 460 Gy/30:% BT A7 2 BRI
Tab 2 Dose limitation at prescription of 60 Gy/30 F for lung cancer

B 1 ZEEMEFESHEHTHNESHE
(MNEBBRANAZSIER. FHRER. FIRE
3. BEFEMASERIEE) .
Fig 1 Axial dose distribution for 5
radiotherapies (3D-CRT, full-IMRT, full-
RapidArc, hybrid-IMRT and hybrid-
RapidArc) for 1 special lung cancer patient
under the dose limitation of lung, spinal

cord, heart and esophageal.

Tumor or organ at risk

Dose limitation

Tumor*
Lung?
Spinal cord*
Heart®

Esophageal®

PTV V95%=97%
Dmean<17 Gy, V20<34%, V5<60%
Dmax<50 Gy
Dmean<35 Gy, V40<80%, V60<30%
Dmean<34 Gy, Dmax<105%

Vx: percentage volume of total lung exceeding x Gy; Dmean: mean dose; Dmax: max dose; *: according to the ICRU report 835%; #: according to

research by Wang Jin"";&: according to results of RTOG 06175

3D-CRTHE#E V10, NguyenZF2IH A HT MI3D-CRTH AR
TER EROT RN, R HTH3D-CRTH AR T fgkE
{EMLDHI% K #6574 (P=0.004, P<0.007) ; Mavroidis¥
fIRFFE R, HTHE3D-CRT, IMRTAMY BRI 16 M B 71l
LA T il ) HAE Kim &R FHHT X 316INSCLC
BHEHITHIVFE D, 23HRPREHRN6.5%, BMIVS. V10,
VISHHEMIVSERP & A F I 2 R R . UEHTAE “IR5H)
R B T RERR M fE S gv iR, O (R i
HY, FEAIRPA A

Alexander 25 26 FH T X Hp g 700 L1 fif g AR il 4 A% AL 0
TPSTARE LT (stereotactic body radiotherapy, SBRT) , 4b
Jr A T RIHEIX (planning target volume, PTV) =7,000
cGy/10 F, PTVIL A 215 K28 1 B 5°50.38 cm-0.85 cm,
O B E BB R 553 h4,900 <Gy 2,800 Gy
H14,400 cGy; {HAibe S5 27t FHTHXT 30451 - 4 fii 4 £ 2 0k

17SBRT, HH2 Bl BLSHRP, MM, RAGTVK
INESRP AR AR ZE (P=0.025) o PItL, AT
THTEH SR kL7 R AU A A, (AT
EERIGTV RN,

7 FESEITHI T RIAERITRA

HA, 3D-CRTH AR SIMRT 7 A Pt e o 5 F T
HNRIT M ICE IR . DMEAEBR T Rk, Jifisz e
R BNR RO BIERTOGO61745 R A, (LI
TR 32 B OC T Bo2), FRATTHE T S R
AR BRI 0 DX R R X R S G T B, P
BRI T I B 45 2 BEAE R B 32 BE R ik e J2
A EELENG B ORI (R2) .
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