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Radiation Therapy in the Treatment
of Lung Cancer

Kazushige Hayakawa

Although non-small cell lung cancer (NSCLC) has the po-
tential for cure with surgical resection, unfortunately less than
15% of all patients and less than 25% of those who present
with intrathoracic localized disease are candidates for cura-
tive surgical resection. Elderly patients, even if they have
resectable disease, often have medical contraindications to
surgery, such as cardiovascular disease or pulmonary dys-
function. Radiation therapy (RT) for lung cancer has been prac-
ticed as (1) curative thoracic irradiation for inoperable or
unresectable NSCLC, (2) preoperative and postoperative ir-
radiation, (3) thoracic irradiation for limited-stage small cell
lung cancer (SCLC), (4) prophylactic cranial irradiation (pCI)
for SCLC, and (5) palliative irradiation for more advanced
disease. Recent evidence indicates that RT with high equiva-
lent doses of 60 Gy or more using conventional once daily
fractionation may improve the survival rate for patients with
locally advanced unresectable NSCLC when combined with
cisplatin-based chemotherapy or administered by altered frac-
tionation. In limited-stage SCLC, the additions of thoracic
RT and prophylactic cranial irradiation to systemic chemo-
therapy have also improved disease control. In patients with
more advanced disease, RT has provided relief of symptoms.
Newer radiotherapeutic methods are expected to hold promise
in increasing the dose to tumor while sparing normal tissue.
Recently, heavy ion charged particle therapy, brachytherapy,
stereotactic irradiation, and multi-daily fractionation have
shown promise in the treatment of lung cancer. Furthermore,
there have been advances in the technology for treatment
delivery, especially three-dimensional treatment planning
systems, patient fixation tools, and respiration synchronous
systems for RT.
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Fig. 1 Correlation between dose and local control for non-small
cell JL;ng cancer (modified data®*’published by Vijayakumar S,
et al.
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nTwa
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AR E B 5 T X BORER SN TV B HTMPEA 4 VT v/ BEHE
MgtRER I L 2 BT 2 @m0 5 e LTk, Q%
[ B AR DT, @ B AR R D Tk, G ks Table 1 Frequency of Nodal Metastases by Location and Cell
T
R & W HHROBDEOMS, £ITKE {5 ype
Fonb Location and Adenocarcinoma Squamous cell
: Nodal Status (%) carcinoma (%)
1 ?ﬁﬁﬂ@ﬁﬁﬁﬁ@ﬂﬂi Central cancers
' . . R NO 8(47) 13(41)
HEHREE ORI, HEEF O BTN OLE TR » 315 tolst
AHEFAPIC L E&'):C, MBI TEL LT REOHE RS N1+N2 4(24) 9(28)
TAI LI LY RAHIAEORLEERNLZETHE. ZO N2 only 2(12) 0
E E’Ja) 720z (_:I_.ﬁ é nTwni ?ﬁ#ﬁl’ff’: 3 kﬁﬁﬁﬁkﬁﬁivﬁ Total 17 (100) 32 (100)
# (3-D conformal radiotherapy)'?, ERLBUHHRIES 25 Peripheral cancers
3. L CEBTEATECR T A{bFERGHEEE T 3 K0T NO 35(61) 31(78)
JEARIEGHC X 2 EE MR fThTnb. N1 6(11) 6(15)
ANFERE 23 L CAT o L B B RO TR I ST 1E, B ST N1+N2 8(14) 3(8)
RSV OBEEEE 1 2 LEEE T2 L THET N2only 8(14) 0
b7, WESEIECTIE, 48Gy/4 [, 45Gy/3 [H, 60Gy/s [ o= 57(100) 40(100)
G EOBEEFH VSR TWDEY, 4B, HEOFRER Data'? from Libshitz HI, et al.
(A) Stage I/1l )
Peripheral type Central type
Limited field local Secondary
irradiation shadow
"EMI option Tumor dose
60-70Gy
(B) Stage Il
Upper lobe primary
Tumor dose
60-70Gy ;
EMI dose — X
40Gy
(S8 primary)
(respiratory motion)

Fig. 2 Radiation field for non-small cell lung cancer according to clinical stage and tumor location®
A: For peripherally located stage | tumors, isolated regional recurrence was uncommon, and therefore
elective mediastinal irradiation (EMI)may be omitted. On the other hand, centrally located stage | and ||
tumors, especially squamous cell carcinoma, have a high probability to involve the regional nodes. Elec-
tive regional irradiation is recommended because the radiation field is not too large to encompass the
primary tumor and regional nodes.

B: For stage I1I-N2 disease, tumors located in the upper lobe or superior segment of the lower lobe make
it easy to encompass the tumor and all regional nodes including the supraclavicular nodes with smaller
fields than those at any other sites.

C: Superior sulcus tumors extensively invade the apex of thoracic wall, but less commonly have hilar or
paratracheal nodal metastases. For clinical NO superior sulcus tumors, high-dose irradiation with lim-
ited local field may be recommended.
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Fig. 3 Sequencing and timing of the chemotherapy and radiotherapy for limited stage
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small cell lung cancer

The duration of the chemoradiation package for limited stage small cell lung cancer tri-
als may be difiend as the time elapsed from the first therapeutic intervention until the
completion of the radiotherapy. Generally, the best median and 2-year survival outcomes
are associated with a chemoradiation package duration of 6 weeks or less®.
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