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Diagnosis value of targeted ultra high-resolution CT scanning for pulmonary nodules
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[Abstract| Objective To evaluate the diagnostic value of targeted 1 024 ultra high-resolution CT scanning for the
pulmonary nodules under 8 mm in diameter and its effect on follow-up protocols. Methods A total of 67 pulmonary
nodules with a mean diameter of (5. 97=41. 34) mm in 57 patients undergoing targeted scans at Department of Radiology,
Shanghai Pulmonary Hospital, Tongji University between July 2015 and August 2016 were analyzed prospectively. Two
of 32 nodules with surgical resection were benign, 9 were atypical adenomatous hyperplasia (AAH), 14 were
adenocarcinoma in situ (AIS), and 7 were minimally invasive adenocarcinoma (MIA). Sixteen nodules were considered
to be malignant but not resected and 19 nodules were considered as benign lesions or required follow-up. The 67
pulmonary nodules were examined by conventional CT scan and targeted 1 024 ultra high-resolution CT scan. Three
radiologists with 3-10 years of experience in imaging evaluated the image quality, type of nodules, diagnostic confidence
using a 5-point score and gave the diagnosis result and treatment method. The film-reading results were analyzed using
SPSS software. Results The images obtained by the targeted 1 024 ultra high-resolution CT scan were significantly
superior to that of conventional CT in showing the margin of nodules, internal component, lobulation sign and other

aspects (P<C0. 05). There were significant differences in judging the pure ground-glass opacity (GGO) nodules and mixed
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GGO nodules between the two kinds of CT images (P<C0. 05). The diagnostic accuracy of targeted 1 024 ultra high-

resolution CT scan was significantly increased versus the conventional CT scan (P<C0. 05), and the same was true for

the diagnostic confidence (P<C0. 05). The treatment methods given by the two kinds of CT images were significantly

different (P<<0. 05), which was reflected by the decreasing number of follow-up cases and increasing numbers of surgical

cases and no follow-up cases. Conclusion The targeted 1 024 ultra high-resolution CT scan can provide a better image

quality for pulmonary nodules below 8 mm in diameter. For patients with pulmonary nodules which are difficult to

diagnose or with insufficient confidence, further examination should be performed using a targeted 1 024 ultra high-

resolution scan.

[Key words] pulmonary nodules; targeted scanning; ultra high-resolution; X-ray computed tomography
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Fig 1 Illustration of score-assigning from aspect of internal density of the pulmonary nodules
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A: Scored “17”, indicating the internal mixed density component was unidentified; B: Scored “2”, indicating the internal mixed density

component was visible but not obvious or blur; C: Scored “3”, indicating the internal mixed density component was visible and obvious; D:

“wr

Scored “4”, indicating the internal mixed density component was very obvious and the margin was well defined; E: Scored “5”, indicating the

internal mixed density component was extremely obvious and the margin was extremely clear
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Tab 1 Scan parameters of conventional CT and targeted
1 024 ultra high-resolution CT

Parameter Conventional CT Targeted CT
Tube voltage U/kV 120 120
Tube current I/mA 100 200
Beam collimation (mm><mm) 0.62X128 0. 62X 54
DLP (mGy * cm) 280. 3 191. 3
sFOV d/mm 350 100
Rotation time ¢/s 0.5 0.5
Helical pitch d/mm 0. 804 0.578
Matrix 512X 512 1 024X1 024
Slice d/mm 1.0 1.0
Window width (HU) 1 200 1 200
Window center (HU) —450 —450

Targeted CT; Targeted 1 024 ultra high-resolution CT. DLP; Dose-
length product; sFOV: Scan field of view; HU; Hounsfield unit
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Tab 2 Diagnostic accuracy of conventional CT and targeted 1 024 ultra high-resolution CT scans

n( %)
Pathology N Right diéign(?sis based Right diagnosié based on ‘targeted P value
on conventional CT 1 024 ultra high-resolution CT

Benign 2 0(0. 00) 1(50. 00)

AAH 9 2(22.22) 4044, 44) 0. 167
AIS 14 11(78.57) 12(85.71) 0. 396
MIA 7 4(57. 14) 6(85. 71) 1. 000
Total 32 17(53.13) 23(71. 88) <C0. 001

AAH: Atypical adenomatous hyperplasia; AIS: Adenocarcinoma in situ; MIA: Minimally invasive adenocarcinoma
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Tab 3 Reading results of two kinds of CT imaging

N=67
Conventional CT Targeted 1 024 ultra high-resolution CT P value
Interface x5 3.18+0. 40 3.89+0. 46 <0. 001
Density heterogeneity z=s 2.83740.51 3.33740.57 <0. 001
Lobulation sign x=s 3.5040. 57 3.86740.53 0. 046
Pleural indentation x=+s 3.14+0. 48 4, 08+0. 46 0. 317
Classification of nodule n( %) 0. 001
Pure GGO 29(43. 28) 17(25.37)
Mixed GGO 30(44.78) 48(71. 64)
Unidentified 8(11.94) 2(2.99)
Diagnostic confidence 745 3.3440. 44 3.7840. 43 <0. 001
Diagnosis n( %) 0. 006
Benign 36(53.73) 28(41.79)
Malignant 31(46.27) 39(58.21)
Recommendation n( %) 0. 009
No necessary for follow-up 10(14. 93) 11(16. 42)
Follow-up 30(44.78) 17(25. 37)
Surgery 27(40. 30) 39(58. 21)

GGO: Ground-glass opacity
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Fig 2 CT images of 4 representative pulmonary nodules

A, B: A 5l-year-old female patient with atypical adenomatous hyperplasia (AAH). The nodule is located in the dorsal segment of the right
lower lobe of the lung. The maximum diameter is 5. 10 mm. C, D: A 31-year-old male patient with adenocarcinoma in sitzu (AIS). The nodule
is located in the dorsal segment of the right lower lobe of the lung. The maximum diameter is 7. 15 mm. E, F: A 29-year-old female patient with
AIS. The nodule is located in the anterior segment of the left upper lobe of the lung. The maximum diameter is 5. 50 mm. G, H: A 63-year-old
male patient with minimally invasive adenocarcinoma (MIA). The nodule is located in the lingular segment of the left upper lobe of the lung.
The maximum diameter is 6. 90 mm. A, C, E, G; Cross-sectional image of conventional CT; B, D, F, H: Cross-sectional image of targeted

1 024 ultra high-resolution CT
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