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Description
Small cell lung cancer (SCLC) comprises 13%–15% 
of all diagnosed lung carcinomas and approximately 
30% of those will be defined as limited stage-
SCLC  (LS-SCLC).1 The definition of LS-SCLC 
has undergone many modifications and there is no 
universally accepted definition till date (figure 1).2 
It was first defined by the Veteran Affairs Lung 
cancer study Group  (VALG) in 1973 and further 
redefined by the International Association for the 
Study of Lung Cancer (IASLC) and American Joint 
Committee on Cancer  (AJCC) in 1989 and 2010, 
respectively.1 2 Considerable heterogeneity exists 
pertaining to which definition is used for treating 
patients in routine practice. As a direct consequence 
of this, discussions often arise in multidisciplinary 
tumour board meetings in which different oncolo-
gists classify the same patient differently. The subse-
quent images demonstrate the heterogeneity in 
subjective classification of patients with SCLC and 
the role of radiotherapy (RT) in appropriate classi-
fication of SCLC.

Figure  2 demonstrates a patient with multiple 
pulmonary nodules in right upper lobe  (cT3) and 
multiple ipsilateral mediastinal nodes  (cN2), Stage 
IIIA. This case would be classified as LS-SCLC 
as per VALG and IASLC definitions and possibly 
extensive stage SCLC (ES-SCLC) as per AJCC defi-
nition. Treatment planning images show that if 
this patient were to be treated with three dimen-
sional conformal radiotherapy  (3DCRT), based 
on total lung minus planning target volume (TL−
PTV) receiving 20 Gray (Gy) (V20) and spinal cord 
maximum dose  (Dmax) parameters, proceeding 
with RT would be deemed intolerable and unsafe, 
respectively, placing this patient into ES-SCLC 
group. On the contrary, utilising volumetric modu-
lated arc therapy  (VMAT) planning satisfies both 
parameters.

Figure 3 demonstrates a patient with a pulmonary 
mass in left upper lobe (cT2b) and multiple contra-
lateral mediastinal nodes (cN3), Stage IIIB. This case 
would be classified as LS-SCLC as per IASLC and 
AJCC definitions and ES-SCLC as per VALG defini-
tion. Treatment planning images show that utilising 
3DCRT would be intolerable as per TL−PTV V20 
parameter, placing this patient in ES-SCLC group. 
VMAT planning adequately satisfies this parameter.

Figure  4 demonstrates a patient with a pulmo-
nary mass in right lower lobe (cT2b) with multiple 
ipsilateral and contralateral mediastinal nodes, 
ipsilateral supraclavicular fossa nodes and contra-
lateral hilar node (cN3), Stage IIIB. This case would 
be classified as ES-SCLC as per VALG and IASLC 

definitions and possibly LS-SCLC as per AJCC defi-
nition. Treatment planning images utilising VMAT 
demonstrate that this technique would be intoler-
able as per TL−PTV V20 parameter, placing this 
patient in ES-SCLC group.

These cases demonstrate the following. (1) All 
staging systems are rarely in concordance with 
respect to defining LS-SCLC. (2) Subjective clas-
sification of patients based on purely anatomical 
definitions can lead to toxicity (disease extent 
underestimated) or undertreatment (disease extent 
overestimated). (3) Objective classification utilising 
modern RT planning can ensure uniformity in deci-
sion making. (4) RT planning technology can influ-
ence the decision in categorising extent of disease as 
LS-SCLC or ES-SCLC.

Concurrent chemoradiotherapy is the standard 
of care for LS-SCLC and compared with chemo-
therapy alone, addition of RT improves 2-year 
overall survival by 5%–7%.3 Therefore, emphasis 
should be placed on determining objectively 
whether RT can be delivered utilising modern RT 
techniques in all cases of SCLC.
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Learning points

►► A thorough understanding of the differences 
in anatomical staging systems for small cell 
lung cancer (SCLC) is essential for appropriate 
distinction between limited stage SCLC 
(LS-SCLC) and extensive stage SCLC (ES-SCLC).

►► Modern radiotherapy planning techniques 
combined with an emphasis on objective 
quantification of anticipated toxicities can 
allow safe and tolerable treatment delivery in 
challenging cases of SCLC, resulting in improved 
treatment outcomes.

►► Radiotherapy planning should be discussed in 
multidisciplinary tumour board meetings, prior 
to classifying patients as LS-SCLC or ES-SCLC, 
so that an appropriate treatment approach can 
be selected.
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Figure 1  Diagrammatic representation of various anatomical 
definitions used in defining LS-SCLC. (A) Simplified line diagram 
depicting the areas of interest within and outside the thoracic cavity. 
(B) Veteran Affairs Lung cancer study Group, 1973. According to this 
classification system, LS-SCLC is defined as disease confined to one 
hemithorax (although local extension may be present) when primary 
tumour and regional nodes can be encompassed in a radiation port 
without extrathoracic metastases (except for ipsilateral SCF nodes). 
The anatomical regions that satisfy this criteria are shown in blue 
multipronged stars (T, primary tumour; N, nodes) and the encompassing 
radiation portal is shown in blue dashed line. The anatomical regions 
that are excluded are shown in red numbered circles (1, contralateral 
SCF nodes; 2, contralateral hilar nodes; 3, contralateral hilar nodes; 4, 
contralateral lung nodule; 5, malignant pleural effusion; 6, malignant 
pericardial effusion). (C) International Association for the Study of 
Lung Cancer, 1989. According to this classification system, LS-SCLC is 
defined as disease confined to one hemithorax with regional lymph 
node involvement including ipsilateral hilar nodes, ipsilateral and 
contralateral mediastinal and ipsilateral and contralateral SCF nodes 
and should also include patients with ipsilateral pleural effusion 
independent whether the cytology is positive or negative. These regions 
are shown in blue multipronged stars (T, primary tumour; N, nodes) 
and the encompassing radiation portal is shown in blue dashed line. 
The anatomical regions that are excluded are shown in red numbered 
circles (1, contralateral hilar nodes; 2, contralateral lung nodule). 
(D–F) American Joint Committee on Cancer, 2010. According to this 
classification system, LS-SCLC is defined as Stages I–III (any T, any N, 
M0) that can be safely treated with definitive radiation doses. These 
regions are shown in blue multipronged stars (T, primary tumour; N, 
nodes) and the encompassing radiation portal is shown in blue dashed 
line. The anatomical regions excluded from this system is the presence 
of contralateral lung nodule (red numbered circle 1) and T3 or T4 primary 
tumour with multiple lung nodules (figure E and F, respectively) that 
are too extensive or have tumour/nodal volume that is too large to be 
encompassed in a tolerable radiation plan. LLL, left lower lobe; LS-SCLC, 
limited stage small cell lung cancer; LUL, left upper lobe; PE, pleural 
effusion; RLL, right lower lobe; RML, right middle lobe; RUL, right upper 
lobe; SCF, supraclavicular fossa.

Figure 2  Staging 18flourodeoxyglucose positron emission 
tomography-CT (18FDG PET-CT), and treatment planning images of a 
patient diagnosed with small cell lung cancer (SCLC). (A) PET-CT in 
coronal plane reveals multiple pulmonary nodules in right upper lobe 
and multiple ipsilateral mediastinal nodes (right hilar, subcarinal, right 
lower paratracheal and right upper paratracheal). For the purpose of 
treatment planning, this PET-CT was rigidly registered to simulation CT, 
and gross tumour volume, clinical target volume and planning target 
volume (PTV) were delineated as per institutional protocol (shown 
in A–C as blue, green and red contours, respectively). The PTV was 
prescribed 60 Gray (Gy) in 30 fractions, over 6 weeks. (B) Three-
dimensional conformal radiotherapy (3DCRT) treatment planning 
images of the same patient in coronal plane, with lower limit of dose 
colour wash set at 95% of prescribed dose reveals that the PTV appears 
to be adequately covered. Dose coverage had to be compromised 
posteriorly, in order to spare the spinal cord as much as possible. (C) 
Volumetric modulated arc therapy (VMAT) treatment planning images 
in coronal plane with the lower limit of dose colour wash set at 95% of 
prescribed dose reveals that the PTV appears to be adequately covered. 
(D) Dose–volume histograms of 3DCRT and VMAT plans comparing 
total lung minus PTV (TL−PTV) (orange lines), spinal cord (magenta 
lines) and PTV (red lines). Comparison of the TL−PTV histograms 
demonstrates that the V20 metric is 34% versus 39% for VMAT and 
3DCRT plans, respectively (blue and red horizontal lines, respectively). 
The constraint for this metric in patients treated definitively with lung 
carcinomas is V20<35% and is associated with <20% risk of developing 
radiotherapy-induced pneumonitis.3 Comparison of the PTV and spinal 
cord histograms demonstrates that despite efforts to protect the spinal 
cord in the 3DCRT plan (resulting in inferior PTV coverage compared 
with VMAT), the maximum dose (Dmax) of spinal cord is higher (49 
Gy for 3DCRT vs 42 Gy for VMAT, blue and red circles, respectively). 
The constraint for this metric is Dmax<45 Gy.3 All other metrics were 
comparable between both plans. 
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Figure 3  Staging 18flourodeoxyglucose positron emission 
tomography-CT (18FDG PET-CT), and treatment planning images of 
a patient diagnosed with SCLC. (A) PET-CT in coronal plane reveals 
a pulmonary mass in left upper lobe, multiple ipsilateral mediastinal 
nodes (left hilar, left lower paratracheal) and contralateral mediastinal 
nodes (right lower paratracheal). For the purpose of treatment planning, 
this PET-CT was rigidly registered to simulation CT, and gross tumour 
volume, clinical target volume and planning target volume (PTV) were 
delineated as per institutional protocol (shown in A–C as blue, green 
and red contours, respectively). The PTV was prescribed 60 Gray (Gy) 
in 30 fractions, over 6 weeks. (B) Three-dimensional conformal 
radiotherapy (3DCRT) treatment planning images of the same patient 
in coronal plane, with lower limit of dose colour wash set at 95% of 
prescribed dose reveals that the PTV appears to be adequately covered. 
(C) Volumetric modulated arc therapy (VMAT) treatment planning 
images in coronal plane with the lower limit of dose colour wash set at 
95% reveals that the PTV appears to be adequately covered. (D) Dose–
volume histogram of 3DCRT and VMAT plans comparing total lung 
minus PTV (orange lines) demonstrates that the V20 metric is 40% versus 
22%, respectively (blue and red horizontal lines, respectively). All other 
metrics were comparable between both plans.

Figure 4  Staging 18flourodeoxyglucose positron emission 
tomography-CT (18FDG PET-CT), and treatment planning images 
of a patient diagnosed with small cell lung cancer (SCLC). (A) PET-
CT in coronal plane reveals a pulmonary mass in right lower lobe, 
multiple ipsilateral mediastinal nodes (right hilar, right lower and 
upper paratracheal, subcarinal), ipsilateral supraclavicular nodes 
and contralateral mediastinal nodes (right lower paratracheal, right 
hilar). For the purpose of treatment planning, this PET-CT was rigidly 
registered to simulation CT, and gross tumour volume, clinical target 
volume and planning target volume (PTV) were delineated as per 
institutional protocol (shown in A and B as blue, green and red contours, 
respectively). The PTV was prescribed 60 Gray (Gy) in 30 fractions, 
over 6 weeks. (B) Volumetric modulated arc therapy (VMAT) treatment 
planning images in coronal plane with the lower limit of dose colour 
wash set at 95% of prescribed dose reveals that the PTV appears to 
be adequately covered. (C) Dose–volume histogram of VMAT plan 
showing total lung minus PTV (orange line). The V20 metric is 75% (blue 
horizontal line).
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