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• Present SBRT: principles, indications, and limitations

• Radiobiological and dosimetric comparison vs conventional RT

• Physical constraints and SBRT planning

• Site-specific applications (institutional schemes >5 Gy/fx)

• Re-irradiation & palliation,

• Practical role of RTTs in the SBRT workflow
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• High dose per fraction (1–5 fx) → specific biological effects (high BED)

• Vascular damage + endothelial apoptosis + microenvironmental changes

• Potential immunomodulatory effect

• Clinical outcome: strong local control if OARs are protected
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• BED = n·d × (1 + d / (α/β)) — comparative tool

• Reliable for conventional fractionation; caution for d > 10–15 Gy

• Alternative models available (modified LQ, USC) — BED remains a practical and widely used reference
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LQ Model, BED, and High-Dose Limits
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• α/β = tissue sensitivity to fractionation (in 
Gy)

• High α/β (~10 Gy): most tumors and early-
responding tissues — little sensitivity to 
fraction size

• Low α/β (≈ 2–3 Gy): late-responding normal 
tissues (spinal cord, rectum) — very 
sensitive to fraction size

• Prostate α/β ≈ 1.5 Gy: exceptionally low, 
favoring hypofractionation

• Lung (α/β = 10): 48 Gy / 4 fx → d = 12 Gy → 
BED₁₀ = 105.6 Gy

• Spinal cord (α/β = 2): 12 Gy / 1 fx → BED₂ = 84 
Gy — extremely high, avoid

• Prostate (α/β = 1.5): 36.25 Gy / 5 fx → d = 7.25 
Gy → BED₁.₅ ≈ 211.6 Gy — huge biological dose 
explaining success of hypofractionation



xx

1. Cliquez sur 
l’onglet accueil

2. Dans la partie « Paragraphe »

3. Cliquez sur les icones
« Réduire le niveau de liste »
« Augmenter le niveau de liste »

• Recommended algorithms: Monte Carlo / type-B (not recommended for lung)

• Grid resolution ≤ 2 mm

• Planning criteria: GTV/CTV/PTV coverage, conformity index, sharp dose gradient

• Reduced margins: typically 2–5 mm (can be < 2 mm with MRI guidance or tracking, or even no margin-
free)

• VMAT/IMRT? — depending on site and technique
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• 6 MV FFF beams → higher dose rate, significantly reduced beam-on time; better OAR sparing for 
small/intermediate targets.

• Flattened 6 MV (FF) may be preferred for larger or off-axis targets where beam uniformity helps.

• More arcs (1–3), including non-coplanar, improve conformity & reduce OAR dose; diminishing returns 
beyond ∼3 arcs.

• More arcs usually mean increased MU, longer delivery, higher complexity.

• MU optimization (constraints, priorities) can reduce MU/Gy without losing plan quality.

• QA should benchmark MU, beam-on time, dose fall-off for each site, energy, and arc strategy.
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Beam Energy, Arcs & MU (key Trade-offs)
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• Single-arc VMAT: faster, fewer MU, but may limit OAR sparing.

• Dual- or triple-arc VMAT: improved conformity and OAR protection; more MU and QA workload

• Non-coplanar arcs: useful for complex sites (liver, spine) to reduce dose to critical OARs.

• Optimization strategies: apply MU constraints; use of rings might help, for example. 
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• High dose, few fractions → need for reproducibility and motion control

• Tools: ITV, gating, breath-hold (DIBH), fiducials + tracking, SGRT, strict immobilization

• Pre-treatment verification and escalation procedures if anatomy changes (TLP)
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•Indications: Early-stage NSCLC, pulmonary oligometastases;

•Institutional Schemes: 48 Gy / 4 fx; 60 Gy / 8 fx; 60 Gy / 10 fx;

•Simulation: 4D-CT for respiratory motion; Motion strategy based on tumor size/location;

•OARs: proximal bronchi, heart, esophagus, chest wall;
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• 48 Gy / 4 fx
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Isodose ≥24 Gy
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• 60 Gy / 8 fx
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• 48 Gy / 4 fx VS   60 Gy / 8 fx
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• 60 Gy / 30 fx… Why not SBRT?
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• Low α/β → hypofractionation advantage

• Institutional scheme: 36.25–40 Gy / 5 fx

• Reproducible patient preparation (bladder / rectum)

• Fiducials or MRI-guided options

• Reduced margins (≈ 2–3 mm) depending on setup strategy

• OARs: bladder, rectum, bowel, urethra;
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• 40 Gy / 5 fx (CT-LINAC: 5 mm PTV)
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• 40 Gy / 5 fx (MRI-LINAC: 3 mm PTV)
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• Indications: vertebral / osseous metastases requiring local control;

• Institutional scheme: 30 Gy / 3 fx;

• Assess vertebral stability;

• Exclude symptomatic spinal cord compression;

• OARs: spinal cord, nerve sac;
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• 30 Gy / 3 fx; 
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• Evaluate geometric overlap vs new OAR exposure;

• Use cumulative BED to estimate tolerance (and interval between courses);
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• Used for symptom relief (pain, hemoptysis, airway obstruction) when curative therapy is not feasible.

• Typical fractionations:

• 12–16 Gy × 1 for bone met pain relief; (Chow et al., JAMA Oncol 2019)

• 25–50 Gy in 5–10 fx for thoracic palliation; (Lindsay et al., Radiother Oncol 2021)

• 30–40 Gy in 5 fx for osseous metastases (RCC etc.); (Bauer-Nilsen et al., IJROBP 2022)

• SBRT offers rapid symptom relief and local control (BED₁₀ ≈ 60–100 Gy) with few fractions.

• Planning must still respect OAR tolerance & motion control standards.

• Simpler arc strategies often preferred for palliative patients (faster delivery, comfort).
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• Liver: 40–45 Gy / 5 fx

• Pancreas: 50 Gy / 5 fx (STEREOPAC protocol)

• Motion management: gating / DIBH / tracking

• Pay attention to healthy liver volume and digestive structures
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• Liver: 40–45 Gy / 5 fx

• Pancreas: 50 Gy / 5 fx (STEREOPAC protocol)

• Motion management: gating / DIBH / tracking
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Total Measurements

1389

<|3| mm >|3| mm

1320 69 >|4| mm

35 >|5| mm

24

%

95,09 4,97 2,56 1,73

CT-Linac: 5 mm PTV MRI-Linac: 3 mm PTV

CT-Linac: 5 mm PTV MRI-Linac: 3 mm PTV

CT-Linac: 5 mm PTV MRI-Linac: 3 mm PTV
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TAKE AWAY NOTE

CT-Linac: 5 mm PTV MRI-Linac: 3 mm PTV

1. SBRT combines precision and efficiency: high doses per fraction, excellent local control when 
OARs are respected

2. Specific radiobiology: BED remains a useful benchmark, but caution with high doses and low 
α/β tissues

3. Rigorous physics: complex planning, small margins, advanced algorithms, importance of MRI 
guidance and motion management

4. Clinical diversity: lung, prostate, spine, liver, pancreas — each with adapted schemes and 
constraints

5. Safety and quality first: key role of RTTs, strict verification, and possible adaptive strategies
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TAKE AWAY NOTE

SBRT is a powerful and demanding technique, requiring full mastery of radiobiology, physics, and 
clinical aspects to deliver a safe and effective treatment.
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