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Fig.1 A bronchial structure and anatomical names
[4].
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Fig.2 Application of automated nomenclature of
bronchial branches in VES.
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Fig.3 Definition of bronchial parts.
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Fig.4 Example of bronchial tree model of the right
upper part.
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Fig.5 Flow chart of nomenclature.
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Fig.6 Nomenclature process is done in order from @ to @ by width-first search.

First, the name of intermediate bronchus is assigned to the branch (a), and
let it be the branch O currently being processing. When any of Model-A,
B and C is applied to the child branches (b) and (c¢) of branch (a), Model-
D is removed by the procedure 4.4.5, because Model-D has a different
branching pattern from Model-A, B, and C at branching point of branch
(a). Next, when let branch (b) be the branch O currently being process-
ing, Model-C is removed by the procedure 4. 4. 2, because Model-C has the
different number of child branches from tree structure data. And Model-
A and B are inherited to the child branches. When let branch (c) be the
branch O currently being processing, Model-A is removed by the procedure
4.4.2. Then, Model-B and C are inherited to the child branches.
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Fig.7 Definition of unit vectors.
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01 cTropoooooooo
Table 1 Acquisition parameters of CT images and patient data.

Case | Pixel size Slice Pitch Slice kVP | X-ray CT device Disease
spacing | (mm) | thickness tube
(mm) (mm) current

1 512 x 512 | 0.684 1.0 1.25 120 369 LightSpeed Ultral6 | Non-tuberculous mycobacteriosis
2 512 x 512 | 0.684 2.5 2.5 120 380 LightSpeed Ultral6 Adenocarcinoma

3 512 x 512 | 0.684 2.5 2.5 120 338 LightSpeed Ultral6 Adenocarcinoma

4 512 x 512 | 0.684 1.0 1.25 120 301 LightSpeed Ultral6 Adenocarcinoma

5 512 x 512 | 0.684 1.0 1.25 120 424 LightSpeed Ultral6 Pneumonia

6 512 x 512 | 0.684 1.25 1.25 120 440 LightSpeed Ultral6 Adenocarcinoma

7 512 x 512 | 0.684 1.25 2.5 120 - LightSpeed Ultral6 Adenocarcinoma

8 512 x 512 | 0.684 1.0 2.5 120 440 LightSpeed Ultral6 Adenocarcinoma

9 512 x 512 | 0.625 1.0 2.0 120 300 LightSpeed Ultral6 Adenocarcinoma

10 | 512 x 512 | 0.625 1.0 2.0 120 300 Aquilion8 Adenocarcinoma

11 | 512 x 512 | 0.684 1.25 1.25 120 303 Aquilion8 Capillary hemangioma

12 | 512 x 512 | 0.703 1.0 2.5 120 440 LightSpeed Ultral6 | Cryptogenic organizing pneumonia
13 | 512 x 512 | 0.683 1.0 2.0 120 300 LightSpeed Ultral6 Adenocarcinoma

14 | 512 x 512 | 0.683 1.0 2.0 - - Aquilion8 Adenocarcinoma

15 | 512 x 512 | 0.723 1.0 2.0 120 440 LightSpeed Ultral6 Adenocarcinoma

16 | 512 x 512 | 0.625 1.0 2.0 120 300 Aquilion8 Non-tuberculous mycobacteriosis
17 | 512 x 512 | 0.625 1.0 2.0 120 300 Aquilion8 Old pulmonary tuberculosis
18 | 512 x 512 | 0.723 1.25 1.25 120 - LightSpeed Ultral6 Atypical alveolar hyperplasia
19 | 512 x 512 | 0.684 1.0 1.25 120 409 LightSpeed Ultral6 Adenocarcinoma

20 | 512 x 512 | 0.625 2.0 2.0 120 300 Aquilion8 Adenocarcinoma

21 | 512 x 512 | 0.625 1.0 2.0 120 300 Aquilion8 Pulmonary hemorrhage

22 | 512 x 512 | 0.683 1.25 1.25 120 - LightSpeed Ultral6 Adenocarcinoma

23 | 512 x 512 | 0.625 1.0 2.0 120 300 Aquilion8 Adenocarcinoma

24 | 512 x 512 | 0.625 1.0 2.0 120 300 Aquilion8 Adenocarcinoma

25 | 512 x 512 | 0.683 1.0 2.0 120 440 LightSpeed Ultral6 Adenocarcinoma
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Table 2 Number of branches assigned correct name.
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Number of Previous Proposed
branches | method [4] method
T 75 75 (100%)
RU 124 103 (83.1%) | 110 (88.7%)
RL 322 260 (80.7%) | 291 (90.4%)
LU 183 157 (85.8%) | 165 (90.2%)
LL 184 141 (76.6%) | 158 (85.9%)
Total 388 736 (82.9%) | 799 (90.0%)
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Fig.8 Correct nomenclature rate by each branching
level.
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Fig.9 Example of nomenclature results. In figures (C) and (D), the non-framed

names are correct names.

gray branches are more peripheral than segmental branches.
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Fig.10 Comparison of correct nomenclature rate by

threshold a.
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