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 Inverse planning in intensity-modulated radiotherapy (IMRT) drastically changes 
our thinking process in treatment planning due to the use of computer optimization. 
Because of this drastic change, the learning curve for inverse planning is steep. Unlike 
conventional forward planning that highly depends on the geometric relationship between 
the tumor, the treatment beams, and the surrounding normal tissues, inverse planning 
critically depends on the specification of dose constraints to the target tumor and 
sensitive structures in order to obtain an optimal plan. For a particular inverse planning 
system, one has to have a good understanding of the inverse planning system and a good 
intuition about the relationship between the dose constraints and the resulting dose 
distributions. The purpose of this presentation is to discuss how to overcome the steep 
leaning curve and how to streamline the IMRT planning process, including delineation of 
target tumor volume, specification of dose constraints, evaluation of plans and 
consideration of plan acceptance criteria.  

Using a head and neck case, an oropharyngeal case, as an example, we will 
demonstrate that an inverse plan only treats the specified tumor volume and spares the 
specified structures.  It is, therefore, essential to accurately delineate target volumes and 
sensitive structures. Furthermore, we will show the dosimetric consequences in an 
inverse plan if a sensitive structure is incorrectly contoured. Using a specific disease site, 
a nasopharyngeal cancer, we will show a systematic trial and error approach to find a 
proper set of dose constraints. We will also show the process of plan evaluation and 
modification of dose constraints to obtain a plan that meets all clinical requirements. 
Finally, we will discuss how a class solution in dose constraints for a specific disease site 
is developed.  While pressured to produce good quality plans in inverse planning, 
planners can easily create a very complex treatment plan using many beams.  Using a 
head and neck case as an example, we will discuss the balance between plan quality and 
efficiency & accuracy of treatment delivery.   

 
Educational Objectives: 
 

(1) To understand the differences between conventional planning and inverse 
planning; 

(2) To obtain a good intuition about the relationship between the dose constraints 
and the resulting dose distributions; 

(3) To develop class solutions for specific disease sites to streamline the planning 
process; 

(4) To resolve special clinical issues related to IMRT treatment. 
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