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1D, 2D 



3D CRT

• 3D CRT – delineation of target volumes and OARs. Target volumes - "involved field" approach (IFRT)

• Elective lymph node radiotherapy is not advised due to higher toxicity, low likelihood of relapse in elective lymph node regions, 
and evidence that even with IFRT, elective regions receive a high dose of radiation. The RTOG recommendations stipulate that 
when applying the IFRT technique, the ipsilateral hilar lymph nodes should be included.

• 3D-CRT planning involves delineation of the visible tumor mass (GTV), a clinically significant target volume that includes likely 
locoregional routes of spread (CTV) and the planned target volume (PTV), as well as organs at risk (OAR). If the planning does 
not include Breath hold or Respiratory gating, it is necessary to define the Internal target volume (ITV), which includes the
margin added to the CTV due to target movement.

• GTV- represents a macroscopic disease, includes the primary tumor (on the lung window) and affected lymphatics (mediastinal 
window). When possible, GTV should always be performed in co-registration with PET-CT (atelecase). If HT was applied before 
radiation therapy, the GTV should include the post-chemotherapy volume, and the coverage of the pre-chemotherapy disease 
with the CTV, while the affected lymphatics are delineated in the GTV as the post-chemotherapy volume, and the entire level of 
lymph nodes as the CTV.

• CTV- GTV + region containing microscopic disease - in the case of the IFRT technique in non-small cell carcinoma, this volume 
includes the entire region in which the affected lymph node is located. In relation to GTV, a margin of 5–10 mm is added 
(according to the works - in non-small cell carcinoma, a margin of 9 mm covers in 95% of cases microscopic expansion in 
adenocarcinoma, while in squamous cell carcinomas, this margin is 6 mm, in lymph nodes up to 2 cm, this margin is 3 mm) . 
CTV is corrected according to pre-chemotherapy GTV.

• ITV- CTV+ margin due to respiratory movements - when delineating the ITV, anatomical borders should be respected. Margins 
due to initiation depend on the location and size of the tumor.

• PTV- CTV+ margin due to daily variations in positioning. A typical margin is 5-10mm if ITV is used due to respiratory drift 
compensation and diurnal drift control (IGRT).
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Stereotactic Body Radiotherapy, SBRT





LUNG CANCER BRACHYTHERAPY

• The progress of brachytherapy follows the introduction of interstitial brachytherapy for early and locally advanced 
stages of lung cancer, intraoperative irradiation and brachytherapy for endobronchial lesions and palliation.

• In order to treat locally advanced lung cancer, endoluminal and interstitial brachytherapy can be applied. The 
application of brachytherapy can help in turning an unresectable or marginally resectable tumor into a tumor that can 
be appropriately resected in an oncological sense.

• Interstitial brachytherapy

• Placement of permanent radioactive sources or HDR brachytherapy. Placement of permanent radioactive sources is the 
method of choice in high-risk or inoperable patients.

• It can be applied in case of sublobular, i.e. maximum safe surgical resection to the region with increased risk (positive or 
close margins), in case of advanced disease in the area of residual tumor or positive lymph node and increases local 
control of the disease with prolonged survival.

• It is suitable for irradiation of locally invasive paraspinal tumors.

• For permanent implantation, 125I, 103Pd and 131Cs are used (dose rate 0.01 to 0.3 Gy/h) due to their low energy, small 
size or short half-life.

• The toxicity resulting from the application of this type of treatment is low and amounts to about 8% for grades 3 to 4 
that require surgical treatment. Special types of toxicity such as hydropneumothorax, radiation pneumonitis or 
esophageal fistulas occur rarely.



INTRALUMINAL BT

• Intraluminal (endobronchial) brachytherapy in order to 
recanalize the airways.

• Lesions must be visible bronchoscopically and usually localized 
in the trachea, main bronchi or lobar bronchi. Applying this 
method achieves a longer-lasting palliative effect with a 
significant improvement in the quality of life of patients.

• Indications: palliative treatment for symptoms caused by 
bronchial obstruction (dyspnea, hemoptysis, cough, obstructive 
pneumonia and atelectasis), salvage treatment for recurrent 
endoluminal disease after EBRT, boost after EBRT for centrally 
located tumors.

• The dose is prescribed at 1 cm from the center of the source 
with a 1-2 cm linear margin.

• If brachytherapy is administered alone for palliative purposes, 
the most common regimens are 5Gy x 3-4 fractions or 7Gy x 3 
fractions (HDR).

• Application of the boost dose after EBRT is in 2-3 fractions for a 
week, 5-7Gy/fraction. The method of fractionation is individual.
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THYMOMAS AND TYMIC CANCER

• When it comes to resectable tumors, surgical treatment is the method of choice. Complete resection 
is achieved in 60-75% and represents a positive prognostic factor. R1 resection leads to a poor 
outcome, even when adjuvant therapy is applied.

• Neoadjuvant HT can be used to improve resectability. HT is the main form of treatment for 
palliative purposes.

• Adjuvant radiotherapy is applied, and in stage II and III it has a significant effect on local control of 
the disease. After complete surgical resection in stage I, adjuvant radiotherapy is not indicated

• In case surgical treatment is not feasible definitive radiotherapy, with or without HT achieves 
satisfactory local control. RT can also be used as a "salvage" therapy.










