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Development of a new computer-assisted imaging evaluation method for lymph node
metastasis in lung cancer.

HOSHINO, Mika
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To establish a computer-assisted noninvasive imaging evaluation method for
lymph node metastases with high diagnostic performance, 262 lymph nodes in 148 primary lung cancer
patients who underwent surgical lung resection and mediastinal lymph node dissection in the past 5
years were included in this study. The results showed excellent diagnostic performance.

Next, we attempted to validate the diagnostic performance of all lymph nodes in the lungs as a
prospective study. The analysis is taking time because of the need to extract and analyze images of

many lymph nodes, but we are continuing the verification work.



Q) Computed tomography(CT) lcm

52-75%, 66—~88%
(2-8) Positron emission tomography PET -CT CT
74~85% 85~90%
(9-15)
endobronchial ultrasound-guided trans-bronchial needle aspiration
EBUS-TBNA
(16, 17)
Gray-level co-occurrence matrix (GLCM)(18) Semivariograms
(SV)(19)
GLCM SV 75% 90% area under
thecurve(AUC) 0.89 70% (20)
CT PET
1
5 400

CT 64 multidetector CT systems (Toshiba Aquilion)
135kV,180mAs 0.50s/0.5mm/0.5 x 64 with automatic tube current
modulation,table feed, beam pitch 0.640625:1,CTDI vol 94.40-113,DLP.3615-3764mGys

5mm 8
3 CcT
picture archiving and communication system (PACS) ,WindowWide:500,
WindowLevel :50 5
400
MathWorks  MATLAB® Grayscale

gray-level co-occurrence matrix (GLCM)

semivariograms (SV)

SUVmax, Hounsfield Unit (HU)



AuC

ROC
@
MATLABe
1 50
AuC ROC
148
262 100
162 PET-CT
SUVmax Hounsfield Unit (HU) minimum
HU + average HU + total pixel number + SUVmax value (SUVmax)
AUC = 0.89 SUVmax SUVmax texture analysis
AUC = 0.95
CT  PET-CT
CT  PET-CT
cT PC
Al

1. Stephen Edge S BD, et al. AJCC Cancer Staging Manual. 7th ed. New York: Springer.
2009.

2. Glazer GM, et al. The mediastinum in non-small cell lung cancer: CT-surgical
correlation. AJR American journal of roentgenology. 1984;142(6):1101-5.

3. Glazer GM, et al. Normal mediastinal lymph nodes: number and size according to
American Thoracic Society mapping. AJR American journal of roentgenology.
1985;144(2):261-5.

4. Kiyono K, et al. The number and size of normal mediastinal lymph nodes: a postmortem
study. AJR American journal of roentgenology. 1988;150(4):771-6.

5. McLoud TC, et al. Bronchogenic carcinoma: analysis of staging in the mediastinum
with CT by correlative lymph node mapping and sampling. Radiology. 1992;182(2):319-
23.

6. Birim 0, et al. Meta-analysis of positron emission tomographic and computed
tomographic imaging in detecting mediastinal lymph node metastases in nonsmall
cell lung cancer. The Annals of thoracic surgery. 2005;79(1):375-82.

7. Dales RE, et al. Computed tomography to stage lung cancer. Approaching a
controversy using meta-analysis. The American review of respiratory disease.
1990;141(5 Pt 1):1096-101.

8. van Tinteren H, et al. Effectiveness of positron emission tomography in the
preoperative assessment of patients with suspected non-small-cell lung cancer: the
PLUS multicentre randomised trial. Lancet. 2002;359(9315):1388-93.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Webb WR, et al. CT and MR imaging in staging non-small cell bronchogenic carcinoma:
Report of the radiologic diagnostic oncology group. Radiology. 1991;178(3):705-13.
Buccheri G, et al. Anti-CEA immunoscintigraphy and computed tomographic scanning
in the preoperative evaluation of mediastinal lymph nodes in lung cancer. Thorax.
1996;51(4):359-63.

Huang D, et al. Clinical significance of 99mTc-tetrofosmin SPECT in the diagnosis
of lung neoplasms and mediastinal lymph node involvement. Chinese Journal of Lung
Cancer. 2007;10(1):25-8.

Fujimoto K, et al. Diagnosis of mediastinal lymph node metastasis from primary
lung cancer on MR imaging with the STIR technique - Reevaluation of usefulness:
Comparison with CT, conventional MRl and MRI with the STIR technique. Japanese
Journal of Lung Cancer. 1994;34(6):911-22.

Imai K, et al. Accuracy of helical computed tomography for the identification of
lymph node metastasis in resectable non-small cell lung cancer. Surgery Today.
2008;38(12):1083-90.

Miyamoto H, et al. [Usefulness of dynamic thin section CT in detecting lymph node
metastasis of lung cancer]. Kyobu geka The Japanese journal of thoracic surgery.
1990;43(9):701-6.

Ishiwa N, et al. Evaluation of mediastinal lymph node metastasis of lung cancer
by thin-section computed tomography. Japanese Journal of Lung Cancer.
2000;40(6):593-9.

Tourassi GD. Journey toward computer-aided diagnosis: role of image texture
analysis. Radiology. 1999;213(2):317-20.

Kassner A, et al. Texture analysis: a review of neurologic MR imaging applications.
AINR American journal of neuroradiology. 2010;31(5):809-16.

Haralick RM, et al. Textural features of image classification. IEEE Trans Syst Man
Cybern. 1973;3:610-21.

Olea RA. Geostatistics for Engineers and Earth Scientists. Kluwer Academic
Publishers. 1999.

Pham TD, et al. Texture analysis and synthesis of malignant and benign mediastinal
lymph nodes in patients with lung cancer on computed tomography. Scientific Reports.
2017;7:43209.



1 0
’ ’ ’ 69
2024 CT 2024
27 37
DOl
1
35
2018
0

(SUZUKI Hiroyuki)

(30322340) (21601)
(SHIO Yutaka)
(90433151) (21601)







