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SCLC : INTRODUCTION

• Small cell lung cancer (SCLC) is a highly metastatic & recalcitrant 

• 13-15%  of lung cancers

• Neuroendocrine origin 

• At presentation 60-70% have metastatic disease

• Strongest association with cigarette smoking

• Characterized by loss of tumor suppressor genes TP53 & RB1

• Very rapid tumor doubling time of  25-217 days



SCLC INVESTIGATIONS



STAGING:VALSG

Zelen M :Cancer Chemother Rep 1973:31-42



STAGING : AJCC 2018 (TNM)

• AJCC 8th Edition 2018 applies to staging SCLC as well 



ROLE OF RADIOTHERAPY

ES - SCLC



ES-SCLC: CHEMOTHERAPY



ES-SCLC: ROLE OF RADIOTHERAPY

Ann Oncol 2021



ES-SCLC: ROLE OF RADIOTHERAPY



ES SCLC : ROLE OF RADIOTHERAPY 

Table :Randomized trials of Radiotherapy in Extensive Stage SCLC



Palma DA et al.Clinical Lung Cancer, Vol. 17, No. 4, 239-44

ROLE OF RADIOTHERAPY IN ES-SCLC

METANALYSIS



ES-SCLC: PATIENT SELECTION FOR TRT

• Limited extra thoracic tumor burden 
Maximum 3 hepatic metastasis
No hepatic metastasis
Few small metastasis without a numerical cut off

• TRT likely to be recommended
1. Fit patients with good response to chemotherapy 
2. Limited extrathoracic tumor burden 

• Age not considered a criteria

Putora PM Radiotherapy and Oncology 135 (2019) 74–77



• Patients with ES-SCLC with a response to chemotherapy alone 

but residual disease in thorax

• Patients with ES-SCLC with a response to chemotherapy & 

immunotherapy and residual disease in the thorax

Practical Radiation Oncology (2020) 10, 158-173

ES-SCLC: PATIENT SELECTION FOR TRT



ES-SCLC :  THORACIC RADIOTHERPY DOSE

• 30 Gy /10#/2weeks

ES-SCLC with a response to chemotherapy alone & residual disease in
thorax is conditionally recommended. (CREST 2015)

• 45 Gy/ 15# daily (RTOG 0937) or

30-40Gy/10#

• 30 Gy/10#/2 weeks

ES-SCLC with response to chemotherapy + immunotherapy and residual
disease in the thorax ,within 6-8 weeks is conditionally recommended

• 54Gy /36# BID (Jeremic et al)



ES-SCLC :DOSE ESCALATION

• Survival at 1 and 2 years for the 45 Gy or higher arm was 58.1% & 25.2%
compared to 43.8% and 15.1% for the < 45 Gy arm (P < 0.001)

• Female gender, age < 65, lower comorbidity score, starting TRT 12 weeks
after chemotherapy, and the absence of brain/liver/bone metastases (P <
0.01).



ES-SCLC: TREATMENT PLANNING TRT

IMMOBILIZATION



RADIOTHERAPY TECHNIQUES : CONVENTIONAL



• The objective is to treat 

1. All gross disease 

2. Electively treat the ipsilateral hilum, 

3. The mediastinal nodes bilaterally, 

4. Ipsilateral supraclavicular area (± )

• First Phase : AP/PA portals  40 Gy/20#/ 4weeks

Second Phase ( off cord boost ) :  Anterior + Post obliques

RADIOTHERAPY TECHNIQUES : CONVENTIONAL



ES-SCLC: TREATMENT PLANNING TRT

IMAGING

• Patient will be positioned in an immobilization device in the treatment position on a

flat table.

• Scans are obtained from the level of the cricoid cartilage and inferiorly through the

entire liver for treatment of the primary disease and regional lymphatics.

• If infra-diaphragmatic disease is to be treated, the scan will extend through the entire

pelvis.

• One scan will be used for all treatment planning for proper calculation of cumulative

doses to GTV, PTV, and normal tissues.

GTV

• Will include disease as determined by physical examination and post-chemotherapy

imaging studies.

• Regional thoracic lymph nodes > 1 cm short axis diameter on diagnostic or planning

CT or positive on PET will be included in the thoracic GTV and labeled GTVn. If

multiple nodes are contoured, they will be distinguished numerically (GTVn1,

GTVn2, etc.)

• Separate GTVs will be defined for each extra-cranial treatment site. Each GTV should

be uniquely identified either by number or treatment site and designated as GTVm



ES-SCLC: TREATMENT PLANNING TRT

CTV • (CTV) is GTV + 0.5 cm to account for microscopic extension of tumor. CTV=GTV plus 0-1.0

cm is allowed.

• It is acceptable to have CTV=GTV to protect critical structures. Alternatively for tumors with

indistinct margins, CTV=GTV+1.0 cm may be preferred.

• For patients that have had a complete response to chemotherapy at the primary site and regional

lymphatics, the CTV will be defined as the region of origin of clinically evident disease at

diagnosis.

• This is not the same as pretreatment volume. For example, if the patient had a 10 cm mediastinal

mass that involved the paratracheal and subcarinal lymph nodes and had a complete response to

chemotherapy, the CTV would not necessarily be a 10 cm volume but rather a carefully defined

volume including the subcarinal and paratracheal tissues

PTV • (PTV) is the CTV plus a margin to account for treatment set-up uncertainty and motion. In most

cases CTV + 1.5 cm=PTV.

• For all treatment sites, a 0.5 cm margin should be added to the CTV for set-up uncertainty. A 1

cm margin should be added to the CTV for internal motion if free breathing CTs are used for

planning. This may be reduced to 0.5 cm for breath hold or gating techniques or if ITV approach

is used to define the GTV through the use of 4DCT.



ES-SCLC: TREATMENT VOLUME

• GTVp should include the post-chemotherapy volume .

• CTVn :Hilar & mediastinal nodes rather than lymph node stations that

were considered initially involved should also be included in the target

volume and delineated as CTVn.

• The volume reduction of lymph nodes should be taken into consideration

but the cranio-caudal extent should be defined based on pre-

chemotherapy imaging . OR

• Inclusion of whole anatomical nodal stations, but this approach will lead

to large treatment volumes, with the risk of significant toxicity.



• Thoracic RT in ES-SCLC should be planned should be given

after completion of chemotherapy.

RADIOTHERAPY SEQUENCING



TREATMENT RELATED TOXICITY

Slotman et al  Lancet 2015; 385: 36–42



CHALLENGES TO PRACTICE OF RADIOTHERAPY IN 

ES-SCLC

• Impact of advent of immunotherapy (IMpower133)

• IMpower 133

Consolidative TRT not allowed

PCI received in few patients

In patients who did receive PCI CNS related events more in atezolizumab arm

• Integrating TRT with immunotherapy in ES-SCLC ? 



PROPHYLACTIC CRANIAL RADIATION



RATIONALE OF PCI IN ES-SCLC

PCI has been carried out since the 1970s to prevent brain and central nervous system
metastases which are less likely to be cured by systemic chemotherapy alone because of
the presence of the blood–brain barrier



RATIONALE OF PCI IN ES-SCLC

N Engl J Med 1999;341:476-84.



RATIONALE OF PCI IN ES-SCLC

N Engl J Med 2007;357:664-72

The cumulative risk of brain metastases within 1 year was 14.6% in the irradiation 
group (95% CI, 8.3 to 20.9) and 40.4% in the control group (95% CI, 32.1 to 48.6)



RATIONALE OF PCI IN ES-SCLC

Journal of Thoracic Oncology  2017; 12:10: 1561-1570 



RADIOTHERAPY DOSE IN PCI



RADIOTHERAPY TECHNIQUES IN PCI

GERMAN HELMET

• Lateral opposed, isocentric fields in supine patient position.
• The head was immobilized by an individual thermoplastic face mask.
• Osseous reference points were identified on these films and used for designing

individual shieldings with 5-mm distance to the Frontobasis and the middle cranial
fossa.

• The isocenter was placed 2-cm posterior to the lens markers positioned on the
upper eye lids



RADIOTHERAPY TECHNIQUES IN PCI

The average dose received by 95% of the cribriform plate with the standardized
helmet technique was 85% of the prescribed dose.



PCI   VERSUS NO PCI

Lancet Oncol 2017

Median overall survival was 11·6 months (95% CI 9·5–13·3) in the prophylactic cranial 
irradiation group and 13·7 months (10·2–16·4) in the observation group p=0·094).



PCI   VERSUS NO PCI



TIMING OF PCI

• A significant trend favouring early PCI delivery (within four to

six weeks) after induction therapy has previously been

reported.

• Earlier delivery was associated with a reduction in the

incidence of BM (p = 0.01) but did not significantly affect OS

(p = 0.39).



CHALLENGES TO PRACTICE OF PCI

• PCI versus MRI survelliance ?



ES SCLC: OUTCOMES

• ES-SCLS is aggressive disease

• Despite treatment 5 year survival rates (SEER) 1-2%  & 2  year survival 

rate 10%

• Median Survival time 8-10 months



• Radiotherapy is a integral part of treatment in ES-SCLC

• Integration of RT with immunotherapy needs evaluation

• PCI needs further evaluation against MRI surveillance

CONCLUSION



THANK YOU


