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What we plan to cover ?
• General aspects of plan evaluation in SBRT.


• We will specifically see plan evaluation in 3 subsites and discuss.


1. Lung 


2. Liver 


3. Spine



Definition of SBRT
• An external beam radiation therapy method 

used to very precisely deliver a high dose of 
radiation to an extracranial target within the 
body, using either a single dose or a small 
number of fractions. 

•  SBRT combines multiple finely collimated 
radiation beams and stereotaxy (3D target 
localization). The multiple radiation beams 
intersect to deliver an accurate, high dose of 
radiation to a carefully defined location.

ACR & ASTRO Definition:American College of Radiology (ACR). Practice guideline for the performance of stereotactic body 
radiation therapy. Reston VA: American College of Radiology (ACR); 2009. p. 8



Basics of SBRT

SBRT began as an extension of SRS and shares some of 

the same characteristics. 

• Dose heterogeneity inside the tumor. 

• Sharp dose gradient outside the tumor. 

• Highly effective patient immobilization. 

• Use of many beams.



Basics of SBRT
•The goal of SBRT treatment is to “ablate” tissues within the PTV 

•These tissues are not considered at risk for complications.  

•The main objective of the plan is to minimize the volume of those normal tissues outside PTV 
receiving high dose per fraction.  

• Dose more than 5Gy (Range: 5 Gy to 34 Gy per fraction) 

•Number of fractions less than or equal to 5  

•Safe delivery is of utmost importance due to high fractional dose and small number of fractions.  

•



Evaluating the SBRT Plan
           Dose Volume Histogram  -  Is a valuable tool – but not enough. 

• Prescription Dose 

• Prescription isodose 

• Prescription Isodose Surface Coverage 

• High Dose Spillage    ( Conformity Index) 

• Intermediate Dose Spillage     

   1. Location ( D 2cm)         2. Volume   ( R50%) 

• Normal Tissue Constraints



Evaluating the SBRT Plan - Prescription Dose

•  The Prescription dose depends on the Site, Size and location of lesions. 

•The treatment plan should be normalized such that 100% corresponds to the center of mass of 
the PTV.  

•This point will typically also correspond (but is not required to correspond) to the isocenter of 
the treatment beams.  

•Dose inhomogeneity inside the PTV is considered acceptable and not considered a priority in 
plan design with maximum dose some times will be more than 125%, upto 160%.



Z

Basics of plan evaluation: SBRT

Image used from : SBRT Treatment Planning: Practical Considerations

Linda Hong, Ph.D. Montefiore Medical Center Albert Einstein College of Medicine Bronx, New York



Peripheral Lung Tumors: Dose fractionation:        25–34 Gy × 1 fraction 
                                                    18 Gy×3 fractions 
                                                    12 Gy×4 fractions   
                                                    10 Gy×5  fractions 
 

Central Lung Tumors : Dose fractionation:             10 Gy × 5 fractions  

Lung Metastasis: Dose fractionation:                    26 Gy × 1 fraction 
                                                    30 - 37.5 Gy×3 fractions 
                                                    48 Gy×4 fractions   
                                                    40-60 Gy×5  fractions 

Evaluating the SBRT Plan - Prescription Dose





Evaluating the SBRT Plan - Prescription Dose
Liver: 

Based on location and underlying liver function.  

Peripheral:     23–30 Gy in 1 fraction,  
                      27.5–60 Gy in 3–6 fractions.  

Central:          40 Gy in 5 fractions. 





Evaluating the SBRT Plan - Prescription Dose
   Spine : 

•  Limited disease in patients without prior radiation: 16–24 Gy in 1 fraction.  

•    Multi-segment disease without prior radiation: 20–27 Gy in 2–3 fractions.  

•    Multi-segment disease in previously irradiated field: 20–25 Gy in 5 fractions.  



• The prescription isodose chosen is not 95 - 100 % like in conventional RT. 

• The isodose surface chosen must be ≥ 60% and < 90% of the maximum dose.  

•  This is mainly done to achieve steep dose fall off and to spare adjoining normal structures. 

Evaluating the SBRT Plan - Prescription Isodose



Evaluating the SBRT Plan - Prescription Isodose

•The prescription isodose surface will be chosen such that 95% of the target volume 
(PTV) is conformally covered by the prescription isodose surface (PTV V95%RX = 
100%) and 99% of the target volume (PTV) receives a minimum of 90% of the 
prescription dose (PTV V90%RX > 99%). 

•Also depends on location and the tolerance of surrounding normal structures.







Evaluating the SBRT Plan - High Dose Spillage
The cumulative volume of all tissue outside the PTV receiving a dose > 105% of prescription 
dose should be no more than 15% of the PTV volume. 



Summarising:

Image used from :RTOG  0813



Evaluating the SBRT Plan -Conformity Index
• Ratio of Prescription Isodose Volume / PTV Volume < 1.2 

(ICRU 50/62)



LOCATION 
• The maximum total dose over all fractions in Gray (Gy) to any point 2 cm or greater away from 

the PTV in any direction must be no greater than D2CM, depends on PTV volume. 
• Used to evaluate the dose fall off 2 cm in all directions from the PTV, usually 50 % of 

prescribed dose. 

VOLUME 
• R50 - Ratio of 50% Prescription Isodose Volume / PTV Volume < 3.0-3.9.  
• The value is dependent on the PTV diameter 
•

Evaluating the SBRT Plan -Intermediate Dose Spillage



(RTOG 0813 and 0915 lung protocols)







Evaluating the SBRT Plan - Normal Constraints ( LUNG )

Dose Constraints from RTOG 0813



Evaluating the SBRT Plan - Normal Constraints ( Liver )









Plan Evaluation SBRT :Conclusion
• Prescription dose : Depends on site, size and location. 

• Prescription isodose chosen: 95% PTV conformally covered by 100% prescription isodose 
and 99% PTV receives a minimum of 90% of the prescription dose. 

• Conformality Index : Ideally < 1.2 and R 50 should be  < 3.0-3.9 ( PTV Volume dependent) 

• Dose Spillage:  

A. The cumulative volume of all tissue outside the PTV receiving a dose > 105% of prescription dose 
should be no more than 15% of the PTV volume. 

B. Dose at 2 cms beyond PTV to be below 50% of prescribed dose ( PTV Volume dependent ) 

• Dose constraints to normal structures to be adhered as stated in RTOG protocols or AAPM 
task group 101 guidelines. 

• All above points have to be satisfied in the plan evaluation for the plan to be accepted.
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• THANK YOU


