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肺癌検診に低線量ヘリカル仁T導入されて以来、今までX線写真で、見つかなかった小さな
肺結節が多数見つかるようになってきている。我々が模擬スリガラス影を含む胸部ファン
卜ムを使用し、病変と肺実質のCT値及び管電流の関係を判明した。さらに、 GGOを示す
AAHとBACの鑑別について基礎と臨床を検討し、 CTと臨床所見を用いることにより、両者
の鑑別が82.4%の可能であるととが判明した。
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Introduction: 

A focal ground-glass opacity (GGO) on chest computed tomography (CT)凶 agesmay be attributable to 

atypical adenomatous hyperplasia (AA町，bronchioloalveolar carcinoma (BAC)， focal inflammation， and 

focal fibrosis. Therefore， the accurate diagnosis of GGO nodules on chest CT is important. Thin-section 

heIical CT using multidetector CT (I¥在DCηcananalyze the GGO nodules because MDCT can scan 

nodules as volume data under one breath-hold. As thin-section heIical CT加 olvesrelative high radiation 

exposure， it is desirable to reduce the radiation dose泊 foIIow-upstudies. We used a chest phantom to 

investigate how much the radiation dose can be reduced when identiちling佃 dch訂 acter包泊gGGO

nodules on thin-section heIical sc組 sobtained by MDCT. 
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Abstract: 

PlIrpOSe. The aim of this study w田 toinvestigate how much the radiation dose can be reduced for the 

identification and characterization offocal ground-glass opacities (GGOs) by high resolution computed 

旬mography(HRCT). 

Materials and metllOds. A chest CT 仲間tomincluding GGO nodules w出 scannedwith a 40・detectorCT 

scanner. The scanning parameters were as foIIows: tube voltage 120 kVp; beam colIimation 32 x 1.25 

mm; thickness and intervals 1.25 mm; tube current and rotation time 180， 150， 120，90，60， and 30 mA. 

180 mA was the standard. Using a three-point scale at different currents， we visuaIIy evaluated image 

quaIity. Furthermore， we c創Tiedout observer performance te拘 usingreceiver operating characteristic 

- 96 -



(ROC) analysis句 evaluatethe油ilityto identify GGO nodules at each c町 ent.

Results. By visual analysis， the scores for all particulars were significantly lower on images obtained at 

less than 120 mA than at 180 mA (Steel's test， Pく口0.05).There was no statistically signific阻 t

di能 rencein any particulars other也.an創出.cton images obtained at 180， 150，佃d120 mA. By ROC 

組 alysis也erewas no statistical di能 rencein the Az value to identify GGO nodules on images obtained at 

180，150，120，90， or 60 mA. However，也eAz value at 30 mA was significantly lower白血at180 mA 

(Dunne枇'stest， Pく 0.01).

Conclusion.百leminimum current necessary for the characterization of GGO nodules on HRCT was 120 

mA， although their identification was possible at curren臼 of>30mA.

Table 1. Results of Qualitative Analysis of Simulated GGOs 

Tube current-time product (mAs) 

Particulars 180 150 120 90 60 30 

Artifact in lung fields 2.8土0.4 2.7土0.5 2.5土0.5* 2.0::1:0.4* 1.7土0.6* 1.2土0.4*

Homogeneity of GGO nodules 2.9土0.4 2.7土0.5 2.9土0.4 2.5土06* 1.8土0.7* 1.2土0.4*

Margin clearness of GGO nodu1es 2.5土0.5 2.6土0.5 2.3土0.6 2.1土0.9キ 1.5土0.7* 1.1土0.4*

Overall image quality 2.7土0.5 2.7土0.5 2.5土0.5 2.2土0.8* 1.6土0.6* 1.1土0.3*

本Pく0.05at Steel's test 

Table 2. Az values of 6 radiologists for identification of simulated GGO nodules 

Tube current-time product (mAs) 

Observers 180 150 120 90 60 30 

1.00 1.00 1.00 1.00 0.98 0.91 

2 1.00 1.00 0.92 0.94 0.96 0.93 

3 1.00 1.00 0.97 0.92 0.86 0.90 

4 1.00 1.00 1.00 1.00 1.00 0.92 

5 1.00 0.99 0.98 1.00 0.93 0.86 

6 1.00 1.00 1.00 1.00 0.92 0.69 

Mean 1.00 1.00 0.98 0.98 0.94 0.87 

P value 1.00 0.84 0.84 0.31 く 0.01

Values at 180 mAs were the control for Dunnett's test 
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Figure 1. Chest phantom used for this study 

A. Gross appe釘 anceof the chest phantom (LSCTOO 1， KytoωKagaku Co. Kyoto， Japan) used泊

也iss加dy.

B. Right lung ofthe chest phantom at the level ofthe carina. Simulated ground glass opacities 

(GGOs) measuring 4・， 6・， 8・， 10・，組d12 mm are indicated by arrows. 
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Figure 2. CT Dose Index in scan with various mAs setting 
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CTDIw for the detection ofGGOs at different mAs settings. When the CTDlw of 180mAs was 

assumed to be 100%， the CTDI ratio was 16.3% at 30 mAs， 33.3% at 60 mAs， 50.3% at 90 mAs， 

67.3% at 120 II凶 s，姐d85.7% at 150 mAs. 

Figure 3. Simulated GGOs on images obtained with various mAs 
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Simulated GGOs on images obtained wi也30・， 60・， 90・， 120-，150・，組d180 mAs. 
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注:本研究は、 rRadiationMedicineJ (2008年1月VOL26巻)に掲露。
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