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Method and implementation of structure nomenclature standardization in intensity-modulated
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Abstract: Objective To standardize naming conventions in intensity-modulated radiotherapy (IMRT) of head and neck tumors.
Methods The radiotherapy plans of 139 patients with head and neck tumors were randomly selected in the study, and the structure
files were parsed and analyzed by self-programmed MATLAB software. All the structures were classified by the keywords which
included target areas, organs-at-risk, derivative and planning structure. According to the protocol on the standardization of
nomenclature for radiotherapy in AAPM TG 263 (The American Association of Physicists in Medicine Task Group 263), the
standardization rules for structure naming were established, and the automatic naming convention was implemented by the self-
programmed software. Results In the DICOM Structure files of 139 patients, there were 7 044 structures in total, including 2 217
target structures (510 GTV, 431 CTV and 1 276 PTV), 4 069 organs-at-risk and 758 derivative and planning structures. The average
number of structures for each patient was 50.68+15.43. The differences of structure nomenclatures were detected and successfully
standardized through the self-programmed software. Conclusion The standardization of structure nomenclatures in radiotherapy
of head and neck tumors prevents the confusion from inconsistency and inadequacy of nomenclatures, and avoids the errors in
dosimetric calculations, thereby improving the quality and safety of radiotherapy.
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Fig.1 Diagrams of standardization of structure nomenclatures
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Tab.1 Statistics of different structure nomenclatures

Number of

Structure Examples

nomenclatures
Optic Chiasm 42 OR OPchiasm, OR OP Nerve-Chia, OR Chiasma, OR OP Chiasm, OR op chiasm, OR OP CHIASM
Thyroid 15 thyriod-gland, OR Thyriod, Thyriod gland, Thyroid OR THYROID, OR Thyroids
Pituitary 13 OR-Pituitary, Pitutary, OR-pituitary, OR OP pituitary, OR PITUITARY
Right Submandibular Gland 13 OR Subman-R, OR subman-g-R, OR-Subman-R, OR SUBMAN-G-r, OR SMG-R
PRV Spinal Cord 7 PRV-cord, PRV S.C, PRV Spinal Cord, PRV-SC, PRV SC

1% _ 1% _ 19%1% 1%

1% 1% / 5
1% 1% |\1%H 1%

BOR OFchiasm BOR OF Nerve-Chia HOR Chiasma
BOR OP Chiasm BOE op chiasm EOR OF CHIASM
m chiasm mOR opchiasm mOR Chiasm
BOR OF chiasm B OP-chiasm HOp-Chiasm

B optic chiasm BOR CF Chaism HOR Optic chiasm

= OR OPCHIASM
mOR OF Nerve-Chiastm  mOF Chiasm
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wOR OP_Merve Chia
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m chiasm a opticum OR OP-Chiasm OR-Optic Chiasma
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Fig.3 Different nomenclatures of the same structure (Optic Chiasm)
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Fig.4 The number of target structure nomenclatures
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Tab.2 Protocol on the standardization of structure nomenclatures

Structure TG 263 nomenclature Structure TG 263 nomenclature
Optic Chiasm OpticChiasm Left Optic Nerve OpticNerve L
Spinal Cord SpinalCord Brainstem Brainstem
Thyroid GlInd_Thyroid Pituitary Glnd_Pituitary
Left Len Len L submandibular gland GlInd_Submand
Left Inner Ear InnerEar L Left Eye Eye L

Left Temporal Lobe TemporalLobe L Tongue Tongue
Larynx Larynx Left Mandible Mandible L
Trachea Spc_Trachea Esophagus Spc_Esophagus
Left Middle Ear MiddleEar L Oral Cavity Cavity Oral
PRV Brainstem Brainstem PRVO1 PRV Spinal Cord SpinalCord PRV0S5

The distance of the PRV structure varies according to the institutional requirement.
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Fig.5 Result of automatic naming convention
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