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Purpose: Two techniquesusing IMRT for treatmentof head and neck tumors are
commonlyemployed:(A) extended-field IMRT (EF-IMRT) with a single isocenter; (B)
Beam-split methodwith an AP field for the low neck/supraclavicularfossa. Beam-split
technique usedin thelatter approach introduced dosimetricuncertaintiesat thematchline
dueto imprecisecalibrationof the independentjaw or MLC positions. The objective of
this studyis to evaluate the potential matchline dosevariation if such a systematic error
occurs.

Methods: Five patients with nasopharyngeal cancertreated with EF-IMRT technique
werereplannedwith the beam-split approach.A midline cord block was used in the AP
fields. To simulatethe effect of a systematic error in jaw/MLC positions, analyses were
performed with the conventional field(s) matchedexactly and shifted ± 1,2,&3mm
(superior-inferior) relative to the IMRT fields. Dosecovering95% of the tumor volume
(D95) was measuredfor a 1.2 cm thick volume of the CTV centered at the matchline
(mCTV) to assesstumor volumedosecoverage. Doseencompassing1 cc (D1cc) of the
spinal cordvolumewithin theIMRT fields wereanalyzed.

Results: For thebeam-pslit technique, overlapof theAP beamwith theIMRT fields led
to dose increasesin D1ccof thespinal cordby 3.14Gy±0.57Gy, 5.45Gy± 1.97Gy,and
9.9Gy ± 5.33Gyfor 1, 2, and 3 mm overlaps, respectively. A gapbetweentheAP field
andtheIMRT fieldsled to dosereductionsin D95 of themCTV by 4.55±1.86Gy,8.38±
2.52Gy, 13.92± 0.36Gyfor 1, 2 and3 mm gaps,respectively.

Conclusions: Systematic errors due to independent jaw/MLC imprecision can
potentially lead to concerningdosimetricvariations when matching conventionaland
IMRT fields in headand neck radiotherapy. Stringent qualit y assurance on MLC/jaw
positions is requiredwhenthebeam-split methodis applied.


