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Purpose: Fiducial markers are an effective means of monitoring patient setup.  However, manual marker identification can be time 
consuming while automatic methods may identify spurious markers and fail to find true ones.  We have identified strategies for 
marker placement in the head that maximize efficiency of manual and automatic identification.  Methods and Materials: Patients 
treated for brain cancer in our clinic have gold fiducial markers implanted underneath the scalp.  We examined electronic portal 
images obtained during the course of treatment both manually and using a marker identification algorithm.  The algorithm enhances 
marker contrast analogous to digital subtraction angiography.  Results: Markers placed on the back of the head behind the nasal 
structures are difficult to locate in an AP image.  Positions where the radiation beam is tangential to the head at the marker location, 
such as on the top of the head for an axial beam, also make identification difficult, particularly for the automatic algorithm.   In this 
case, the marker is difficult to distinguish from the skull.  Furthermore, structures outside of the patient, most notably fixation devices 
such as a thermoplastic mask, can mimic the markers.  A graticule can also complicate identification if the marker is located near a 
graticule axis.  Conclusions: Appropriate selection of marker location and imaging geometry results in faster manual identification 
and improved efficiency of automatic methods.  For AP and lateral beams, marker locations superior of the nasal and sinus structures 
that are not tangential to either beam produce good results. 
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