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Split-Course Radiation Therapy in Non-Small Cell Lung Cancer
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Split-course radiation therapy (Sp-RT) is based on theoretical differences between the kinetics of
normal and malignant cells. A rest interval halfway through the course of treatment permits the
normal tissues to recover, while the tumor shows vary little repopulation. Indeed, it shows mostly
regression, resulting in shrinkage of the radiation field. From 1976 through 1985, 185 patients with
localized but inoperable or unresectable (stage I-III) non-small cell carcinoma of the lung completed
high-dose definitive RT delivered by continuous-course or split-course irradiation. Forty-seven
patients who had large tumors or atelectases of the lung showing slow radioresponsiveness received
Sp-RT over 60 Gy at 2 Gy per fraction. Rest periods were two or three weeks long in the interrupted
schedules. The 5-year survival rate was 16% in the Sp-RT group and 13% in the continuous RT group.
In the 33 patients that had differentiated epidermoid carcinoma with slow responsiveness to
irradiation, the radiation fields could be shrunk by Sp-RT to the same extent as in the continuous
group. Sp-RT was considered to be useful in the treatment of well-differentiated epidermoid carcinoma
of the lung.
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Table 1 Histology and stage

A) Patients with non-small cell carcinoma of the lung
received radiation therapy over 60Gy (GUH

1976-1985)
Stage
Histologic type Total
I mA mB IV

Epidermoid carcinoma 17 47 53 25 27 169

Adenocarcinoma 6 5 8 14 17 50
Large cell carcinoma 2 7 9 18
Total 23 53* 63 46 53 238

(*one case ; unclassified)

B) Patients received split-course radiation therapy

Stage

Histologic type Total
I I mA mB IV
Epidermoid carcinoma 4 12 15 9 3 43
Adenocarcinoma 1 2 2 1
Large cell carcinoma 2 3 5
Total 4 13 17 13 7 54
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Years after Radiation Therapy
Fig. 1 Survival curves of patients with stage [-III
non-small cell carcinoma of the lung by split
course RT wvs continuous RT. (P wvalue:; not
significant)
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Table 2 Characteristics of patients with well or
moderately differentiated epidermoid car-
cinoma (stage I-11I except for T,)

Characteristic Split(—)  Split(+)  p-value @
Sex Male: Female 71:11 31:2 p=0.26
Age (average years) 699 69+8
Performance status p=0.44
0~1 48 22
2 27 7
3 T 4
Clinical stage p=0.09*
I 10 2
11 29
ma 33 1
nme 1I'J:r‘r 13:|+
T stage p=0.027
T2 55 16
T3 20 8
T4 7 g9
Size of primary tumor p=0.077+*
=5 cm 7 9
>5cm 28 18
not determined* l?j” 6]“
Primary sites p=0.58
Right lung
Upper lobe, S%** 32(10) 10(5)
Middle lobe 3 0
Lower lobe*** 10 7
Main-intermediate 4 3
Left lung
Upper lobe, S%** 27(5) 12(3)
Lower lobe*** 4 1
Main bronchus 2 0
< yi-test

*=not determined due to extensive collapsed lung or
obstructive pneumonia.

**S% | The superior segment of lower lobe.
Parenthesis shows number of patients with car-
cinoma in 5° of the lung.

***=Any other segments than the superior segment of
the lower lobe.
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Years after Radiation Therapy

Fig. 2 Survival curves of patients with stage 1-111
(except for T,) epidermoid carcinoma of the
lung by split course RT vs continuous RT. (P
value ; not significant)

Table 3 The size of two parallel opposed fields
irradiated over 40Gy

Field size Continuous Split
=40Gy (em?) RT RT
=80 36 15
80<C =100 21 7
100<< 25 11
Total 82 33
% (13)
100 —
[ No responsz (3)
Response after interval (2)
50 Response during interval( 4 )
Response before interval(4 )
0 —

Fig. 3 Effect of split-course radiotherapy on
patients with atelectasis of the lung. Parenthesis
shows number of patients. Response = aeration in
the collapsed lung.
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Fig. 4 Tumor response in measurable epidermoid carcinoma of the lung and shrinking-field
technique in split-course radiation therapy. A 63-year-old male with epidermoid carcinoma
of the superior segment of the left lower lobe treated at 70Gy split-course (2Gy »15—2 wks
rest »2Gy X 20). (A) Onset of treatment. (B) End of first part of split therapy. (C) Onset of
second part of split therapy. (D) End of treatment. Rectangular field in chest films (A, C)
showing antero-posterior portals.
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Fig. 5 Shrinking-field technique in epidermoid
carcinoma with atelectasis of the lung. A 76-
year-old male with T2NZ2 epidermoid carcinoma
of the right upper lobe combined collapsed lung
treated at 64Gy split-course (2Gy X 20-+2 wks rest
—2Gy x12). (A) Onset of treatment. (B) End of
first part of split therapy. (C) Onset of second
part of split therapy.
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