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Purpose - This prospective study has been conducted to assess the value of
three dimensional conformal radiation therapy (3DCRT) for lung cancer and
to determine its potential advantage over current treatment approaches.
Specific aims of this study were to 1) find the most ideal 3DCRT technique
2) establish the maximum tolerance dose that can be delivered with 3DCRT
and 3) identify patients at risk for development of radiation pneumonitis
Materials and Methods : Beginning in Nov. 1994, 95 patients with
inoperable non-small cell lung cancer (stage |. 4, stage !l: 1, stage llla:
14, stage lllb: 76) were entered onto this 3D conformal trial. Areas of
known disease and elective nodal areas were initially treated to 45 Gy and
then using 3DCRT technique 65 to 70 Gy of total dose were delivered to
the gross disease. Sixty nine patients received 65 Gy of total dose and 26
received 70 Gy. Seventy eight patients (82.1%) also received concurrent
MVP chemotherapy. 3DCRT plans were compared with 2D plans to assess
the adequacy of dose delivery to target volume, dose volume histograms for
normal tissue, and normal tissue complication probabilities (NTCP).
Results : Most of plans (78/95) were composed of non-coplanar multiple
(4-8) fields. Coplanar segmented conformal therapy was used in 17
pateints, choosing the proper gantry angle which minimize normal lung
exposure in each segment. 3DCRT gave the full dose to nearly 100% of the
gross disease target volume in all patients. The mean NTCP for ipsilateral
lung with 3DCRT (range: 0.17-0.43) was 68% of the mean NTCP with 2D
treatment planning (range: 0.27-0.66). DVH analysis for heart showed that
irradiated volume of heart could be significantly reduced by non-coplanar 3D
approach especially in the case of left lower lobe lesion. Of 95 patients

265

8 64 9% ’S”‘O]-C’% 19983 84 21 }H"’“Q"‘%’a
11} 51%73, AMEEEA ST R 388-1 AEFEY BAAE ST



266 —Eun Kyung Choi, et al.: 3D Conformal RT for NSCLCa—

evaluable for response,

75 (79%),

showed major response including 25

(26%) with complete responses and 50 (53%) with partial responses. One
and two year overall survivals of stage Il patients were 62.6% and 35.2%

respectively. Twenty percent (19/95) of patients had pneumonitis:

Eight

patients had grade 1 pneumonitis and 11 other patients had grade 2.
Comparison of the average of NTCP for lung showed a significant difference
between patients with and without radiation pneumonitis. Average NTCP for
patients without complication was 62% of those with complications.

Conclusions : This study showed that non-coplanar multiple fields (4-8) may
be one of the ideal plans for 3DCRT for lung cancer. It also suggested that
3DCRT may provide superior delivery of high dose radiation with reduced risk
to normal tissue and that NTCP can be used as a gmdellne for the dose

escalation.
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Table 1. Patient Characteristics
(1994. 11-996. 12)

No. of Patient (%)

Stage I/n 505
Ma 14 (15)
mb 76 (80)
Location Right 49 (52)
Left 46 (48)
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Table 2. 3D Conformal Radiation Therapy

1. Immobilization
- Individually designed cradle body molds
2. CT Simulation
- From the larynx to the L2 vertebra
-5 mm slices, 5 mm thickness
3. 3D Treatment planning
- noncoplanar multiple fields( 4-8 beams)
- coplanar segmented
4. Evaluation for 3D conformal RT
- 3D isodose display
- Dose volume histogram
- NTCP (Normal Tissue Complication Probability)
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Fig. 1. This patient(case 1) was treated by 4 noncoplanar fields for
mediastinal L/N and another 4 noncoplanar fields for left lower
lobe mass. Isodose of 95% and 70% showed significant

sparing of normal lung.
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Fig. 2. Dose volume histogram (DVH) of heart for
case 1 comparing 3DCRT and conventional
planning. DVH analysis for heart showed that
irradiated volume of heart could be significantly
reduced by non-coplanar 3D approach
especially in the case of left lower lobe lesion.
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Fig. 3. Five noncoplanar fields with extended SSD
were used in case 2. Target volume was
covered by 98% isodose.
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Fig. 4. Seventy percent isodose display for case 2 comparing 3DCRT and
conventional planning showed significant reduction of irradiated normal lung
volume by 3DCRT

Fig. 5. Coplanar segmented conformal therapy was used in case 3 choosing the
smallest gantry angle which minimize normal lung exposure in each segment.
Isodose of 95% and 50% was presented.

el Adzx B43EL Lyman model (Fig. 6)
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t
NTCP =V V3= f exp (-t2/2) dt

t=(D-TD,(v))/ (m™* TD(v))

- TDSO(V) = TDSO(I) * v_u Dm : reference dose
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P> 0.05
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Fig. 7. Overall survival by radiation technique.

Table 3. NTCP for Ipsilateral Lung

3DCRT" 2DCRT!
NTCP (%) N
Average 26 38
Range 17-43 27-66

" :3 dimensional conformal radiotherapy
: 2 dimensional conventional radiotherapy

Table 4. Locoregional Response after 3D
Conformal Radiotherapy

No. of Patients (%)

Complete Remission 25 ( 26)
Partial Remission 50 ( 53)
No Response 17 ( 18)
Progressive Disease 3( 3
Total 95 (100)

Table 5. Radiation Pneumonitis
(SWOG grading system)

- No. of
Grade Symptoms and Findings pis (%)
1 (mild) Radiographic changes 8 (8
and clinical symptom only
2 (moderate) Steroids are required 11 (12)
3 (severe) Oxygen is needed 0(0
4 (life-threatening) Assisted ventilation is 0(0
necessary
19/95 (20)

HRALY HFe] wAaREkad (Table 5) steroid X &

7&15]%\‘ =, 7‘]5' dAE e WA #HY
A M FL AEE FF Hd gk
(35% vs 22%)(Table 6).
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Table 6. Radiation Pneumonitis and Average
NTCP for Individual and Whole Lung

Pneumonitis
NTCP (%) p-value
Yes No
Individual lung 35 22 <0.05
Whole lung 20 17 n.s.
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(Three dimensional conformal radiotherapy, 3DCRT)®] 448 7lsAs 71€9] Xz b
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Chal 90 29 01996 129744 F&o] Brtsditin WA 9538 FAHstage | 478, stage
Il 19, stage llla; 149, stage llib; 769)el tiate] 349 YAZY ARE AlPsdc). 34Y
AAZY XNEE st TAV|TE o]E3] Uk L Hoy AHzE ANE AT US
CT-simulatorg ©]-838ld 5 mmztdea CT 944< d3 GTV (Gross Tumor Volume), CTV
(Clinical Target Volume), PTV(Planning Target Volume)E A% # 33+ AaAEHE AFHE
o] g3l NEAYEL AQch WA A8 $¢7 T4 YT PE IS B9l 36-40 Gy
& AP-PAE 83 F 25-34 Gy9 349 YA2Y XNSE F7rEAEIA % 65-70 GyE A¥
stgch olF 789 (82.1%)9] 3:At:= 239 MVP (Mitomycin C, Vinblastine, Cisplatin) 5&3
dae BA AgEgrh 34U $A2F X5 AFS 1) BF 299 3AY HAFRE, 2
DVH (Dose Volume Histogram), 3) NTCP (Normal Tissue Complication Probability)& ©]-§3}
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