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Fig. 2. The pages of study I and II section. The first page of each section (A and B), quiz image (C), and answer image (D).
A, B. The page shows categories of each section and brief instruction how to use them.
C. Trainee can mark at the site of nodule candidate on quiz image.

D. Answer image shows both trainee’ s marking (small red square) and correct answer (arrows). Large image of plain lateral radi-
ograph and CT images are can be reviewed by clicking the corresponding images on right lower portion of the page.
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A. Test section consists of level I, IT and III. The first page of this
section provides brief introduction.

B. Quiz image. After the examinee marks at the nodule candi-
date, the next case is presented automatically.

C. Examinee can inquire the results and confirm the correct lo-
cation of nodule by clicking the case number.

gHMeE BsE
TERRD 240 Awe
Zgw S 76D

C
1990
, . (21-31).
1
(contents) . (22, 24).
1969 4 PowerPoint (Microsoft, Redmond, WA,
(ARPANET) 1987 USA)
(NSFNET)
1992 . 1994
6 (27-28).

(world—wide web, WWW)
- 101 -



cm

5%

: World Wide Web

, David  (29)
151
, Sone 32
, 15 cm
, 1.5-2.0 cm

131 (87%)

3
(32-35)
15
73%
23%, 2.0 cm

width

- 102 —

level

, window



10.

11.

12.

13.

14.

15.

16.

17.

2007,57:97-104

g o o o

. Naruke T, Tsuchiya R, Kondo H, Asamura H. Prognosis and sur-

vival after resection for bronchogenic carcinoma based on the 1997
TNM-staging classification: the Japanese experience. Ann Thorac
Surg 2001;71:1759-1764

. Patz EF Jr, Rossi S, Harpole DH Jr, Herndon JE, Goodman PC.

Correlation of tumor size and survival in patients with stage IA
non-small cell lung cancer. Chest 2000;117:1568-1571

. Suzuki K, Yokose T, Yoshida ], Nishimura M, Takahashi K, Nagai

K, et al. Prognostic significance of the size of central fibrosis in pe-
ripheral adenocarcinoma of the lung. Ann Thorac Surg 2000;69:
893-897

. Inoue K, Sato M, Fujimura S, Sakurada A, Takahashi S, Usuda K,

et al. Prognostic assessment of 1310 patients with non-small cell
lung cancer who underwent complete resection from 1980 to
1993. J Thorac Cardiovasc Surg 1998;116:407-411

. Koike T, Terashima M, Takizawa T, Watanabe T, Kutita Y,

Yokoyama A. Clinical analysis of small-sized peripheral lung can-
cer. | Thorac Cardiovasc Surg 1998;115:1015-1020

. Mountain CF. Revisions in the International System for Staging

Lung Cancer. Chest 1997;111:1710-1717

. Patz EF Jr, Black WC, Goodman PC. CT screening for lung cancer:

not ready for routine practice. Radiology 2001;221:587-591

. Miettinen OS, Henschke CI. CT screening for lung cancer: coping

with nihilistic recommendations. Radiology 2001;221:592-596

. Henschke CI, Naidich DP, Yankelevitz DF, McGuinness G,

McCauley DI, Smith JP, et al. Early lung cancer action project: ini-
tial findings on repeat screenings. Cancer 2001;92:153-159
Henschke CI, McCauley DI, Yankelevitz DF, Naidich DP,
McGuinness G, Miettinen OS, et al. Early Lung Cancer Action
Project: overall design and findings from baseline screening. Lancet
1999;354:99-105

Sone S, Li F, Yang ZG, Honda T, Maruyama Y, Takashima S, et al.
Results of three-year mass screening programme for lung cancer
using mobile low-dose spiral computed tomography scanner. Br |
Cancer 2001;84:25-32

Kaneko M, Eguchi K, Ohmatsu H, Kakinuma R, Naruke T,
Suemasu K, et al. Peripheral lung cancer: screening and detection
with low-dose spiral CT versus radiography. Radiology 1996;201:
798-802

Vigg A, Mantri S, Vigg A, Vigg A. Pattern of Lung Cancer in
Elderly. J Assoc Physicians India 2003;51:963-966

Gomersall LN, Weir J. Radiological diagnosis and staging of prima-
ry bronchogenic carcinoma. Br ] Hosp Med 1993;49:44-50

Quekel LG, Kessels AG, Goei R, van Engelshoven JM. Miss rate of
lung cancer on the chest radiograph in clinical practice. Chest
1999;115:720-724

Turkington PM, Kennan N, Greenstone MA. Misinterpretation of
the chest x ray as a factor in the delayed diagnosis of lung cancer.
Postgrad Med ] 2002;78:158-160

Heelan RT, Flehinger BJ, Melamed MR, Zaman MB, Perchick WB,
Caravelli JF, et al. Non-small cell lung cancer: results of the New
York screening program. Radiology 1984;151:289-293

18.

19.

20

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

- 103 —

Muhm ]JR, Miller WE, Fontana RS, Sanderson DR, Uhlenhopp
MA. Lung cancer detected during a screening program using four-
month chest radiographs. Radiology 1983;148:609-615

Forrest JV, Friedman PJ. Radiologic errors in patients with lung
cancer. West ] Med 1981;134:485-490

. White CS, Salis AI, Meyer CA. Missed lung cancer on chest radiog-

raphy and computed tomography: imaging and medicolegal issues.
J Thorac Imaging 1999;14:63-68

Wallis JW, Miller MM, Miller TR, Vreeland TH. An Internet-based
nuclear medicine teaching file. ] Nucl Med 1996;36:1520-1527

D’ Alessandro MP, Lacey DL, Galvin JR, Erkonen WE, Santer
DM. The networked multimedia textbook: distributing radiology
multimedia information across the Internet. AJR Am J Roentgenol
1994;163:1233-1237

Richardson ML, Rowberg AH, Gillespy T, Frank MS. An on-line
digital Internet radiology teaching file server. AJR Am | Roentgenol
1994,162:1239-1242

Richardson ML. A World-Wide Web radiology teaching file server
on the Internet. AJR Am J Roentgenol 1995;164:479-483

Mehta A, Dreyer KJ, Novelline RA, Schultz TJ, Bell TV.
Facilitating the production of digital radiology teaching files with
the radiology annotation and publishing system: a software tool for
radiology educators. Acad Radiol 1999;6:496-501

Tamm EP, Ernst R, Weems W. The virtual lecture: delivery of live
and recorded presentations over the Internet. AJR Am J Roentgenol
1999;172:9-12

Tello R, Davidson BD, Blickman JG. The virtual course: delivery
of live and recorded continuing medical education material over
the Internet. AJR Am J Roentgenol 2000;174:1519-1521

Frank MS, Dreyer K. Beyond the electronic textbook model: soft-
ware techniques to make on-line educational content dynamic. J
Digit Imaging 2001;14 suppl 1:108-112

Foran DJ, Nosher JL, Siegel R, Schmidling M, Raskova J. Dynamic
Quiz Bank: a portabla tool set for authoring and managing distrib-
uted, web-based educational programs in radiology. Acad Radiol
2003;10:52-57

Turchin A, Lehmann CU. Active Learning Centre: design and
evaluation of an educational World Wide Web site. Med Inform
Internet Med 2000;25:195-206

Wunderbaldinger P, Schima W, Turetschek K, Helbich TH,
Bankier AA, Herold CJ. World Wide Web and Internet: applica-
tions for radiologists. Eur Radiol 1999;9:1170-1182

Sone S, Li F, Yang ZG, Takashima S, Maruyama Y, Hasegawa M,
et al. Characteristics of small lung cancers invisible on convention-
al chest radiography and detected by population based screening
using spiral CT. BrJ Radiol 2000;73:137-145

Muhm JR, Miller WE, Fontana RS, Sanderson DR, Uhlenhopp
MA. Lung cancer detected during a screening program using four-
month chest radiographs. Radiology 1983;148:609-615

Austin JH, Romney BM, Goldsmith LS. Missed bronchogenic car-
cinoma: radiographic findings in 27 patients with a potentially re-
sectable lesion evident in retrospect. Radiology 1992;182:115-122
Chotas HG, Ravin CE. Chest radiography: estimated lung volume
and projected area obscured by the heart, mediastinum, and di-
aphragm. Radiology 1994;193:403-404



: World Wide Web

J Korean Radiol Soc 2007;57:97-104

Development of a World Wide Web-based Interactive Education
Program to Improve Detectability of Pulmonary
Nodules on Chest Radiographs’
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Young Seob Ahn, M.D., Byung Seok Shin, M.D., Kyongtae T. Bae, M.D, Ph.D?
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’Radiology and Biomedical Engineering, University of Pittsburgh

Purpose: To design and develop a World Wide Web-based education program that will allow trainees to inter-
actively learn and improve the diagnostic capability of detecting pulmonary nodules on chest radiographs.
Materials and Methods: Chest radiographs with known diagnosis were retrieved and selected from our institu-
tional clinical archives. A database was constructed by sorting radiographs into three groups: normal, nodule,
and false positive (i.e., nodule-like focal opacity). Each nodule was assigned with the degree of detectability:
easy, intermediate, difficult, and likely missed. Nodules were characterized by their morphology (well-de-
fined, ill-defined, irregular, faint) and by other associated pathologies or potentially obscuring structures. The
Web site was organized into four sections: study, test, record and information.

Results: The Web site allowed a user interactively to undergo the training section appropriate to the user's di-
agnostic capability. The training was enhanced by means of clinical and other pertinent radiological findings
included in the database. The outcome of the training was tested with clinical test radiographs that presented
nodules or false positives with varying diagnostic difficulties.

Conclusion: A Word Wide Web-based education program is a promising technique that would allow trainees
to interactively learn and improve the diagnostic capability of detecting and characterizing pulmonary nod-
ules.
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