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Digital Radiography of the Chest
—Evaluation of Normal Anatomical Structure and
Low Dose Radiography—

Kenji Sakurai, Junichi Hachiya, Tateo Korenaga, Toshiaki Nitatori,
Yasuo Miyasaka and Yoshiro Furuya
*Department of Radiology, Kyorin University School of Medicine

Research Code No.: 500.9
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Initial clinical experience in digital chest radiography utilizing photostimulable phosphor and scan-
ning laser stimulated luminescence was reported.

Image quality of conventional film/screen radiography and digital radiography was compared in 30
normal cases. Reflecting wide dynamic range of the system, improved image quality was confirmed in all
30 cases, particularly in visibility of various mediastinal structures and pulmonary vessels.

High sensor sensitivity of the system enabled digital radiography to reduce radiation dose require-
ment significantly. Diagnostically acceptable chest images were obtained with approximately 1/5 of
routine dose for conventional radiography without significant image quality degradation.

Some artifact created by digital processing were mostly overcome by a routine use of simultaneous
display of two different types of image processing and therefore was not an actual drawback from diag-
nostic standpoint.

Further technical advancement of the system to be seen for digital storage, retrieval and trance-
ference of images.
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Fig. 2 Relative speed-Density curve of “Left Image” (Mild gradient processing)
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Fig. 5 A: Conventional radiography of chest B: “Left image” (Mild
gradient processing) C: “Right image” (Gradient processing and spacial
frequency enhancement)
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Table 1 Criteria of image quality evaluation

Digital image showing the anatomical
+2 structures which are barely visible on

conventional film.

Anatomical structures visible by both
+1 modalities but better shown by digital

image.

Image quality essentially equal in

] conventional and digital image.

Anatomical structures visible by both
=1 modalities but somewhat pooly shown by

digital image.

Conventional film showing the anatomical
=2 structures which are barely visible on

digital image.

Table 2 Criteria of image quality evaluation in
low dose digital imaging
A: Digital image superior Lo conventional.
B: Digital image equal to conventional.
(«H Slight image guality degradation but
still acceptable for clinical use.
D: Poor image guality and c¢linically

unacceptable
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Table 3 Improved visibility of anatomical struc-
tures on digital image

PA VIEW

STRUCTURE . NO OF CASES (%)
1) THORACIC SPINE 30 (100)
2) PERIPHERAL VESSELS 29 (97)
3) VESSELS OF LUNG BASE RIGHT 26 (87)
LEFT 20 (67)
4) LEFT MAIN BRONCHUS 18 (60)
5) RIB 18 (60)
6) VESSELS OF SUPERIMPOSED CARDIAC SHADOW 18 (60)
7) AZYGOESOPHAGEAL LINE 17 (57)
& B 17 t65)
9) HILAR VESSELS 12 (u0)
10) LEFT PARASPINAL LINE 11 (37

LATERAL VIEW

STRUCTURE MO OF CASES (Z)
1) VESSELS OF RETROSTERNAL CLEAR SPACE 30 (100)
2) PERIPHERAL VESSELS 29 197)
3) VESSELS OF RETROCARDIAC CLEAR SPACE 24 (80)
4) APEX OF LUNG 15 (50)
5) MINOR AMD MAJOR FISSURE 12 (40
6) POSTERIOR TRACHEAL BAND 12 (40
7) MANUBRIUM STERNI 11 137)
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Fig. 6 A: Conventional radiography of chest B: “Left image”

(Mild

gradient processing) C: “Right image” (Gradient processing and spacial
frequency enhancement) Spine and peripherzl pulmonary vessels better shown
by digital radiography offering wider latitude image when compared to conven-

tional radiography
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Fig. 7 A: Conventional radiography of chest (Lateral) B: “Left image”
(Mild gradient processing) C: “Right image” (Gradient processing and
spacial frequency enhancement) Improved visibility of pulmonary structures in
retrosternal, retrocardiac area and apical area. Major fissure particularly well
shown on “Right image” (P)
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Table 4 Anatomical structures clearly demon-
strated by digital radiography and barely visible
by conventional film

STRUCTURE NO OF CASES
1) LEFT PARASPINAL LINE
2) AZYGOESOPHAGEAL LINE
3) ANTERIOR JUNCTION LINE
4) PARAAORTIC LINE

= -]

BARSHMBERME $u% $1 5

Table 5 Anatomical structures somewhat poorly
shown by digital radiography

STRUCTURE
1) ORFICE OF RUL BRONCHUS 3
2) RIGHT MAIN BRONCHUS 2
3) POSTERIOR WALL OF INTERMEDIATE 2
BRONCHUS

Fig. 9: Artifact of digital image “Calcium-like
density” (=), “Black band” (P)

Table 6 Artifact of digital image

1) BLACK BAND

PA VIEW 29 CASES (97%)
HEMIDIAPHRAGM 28
AORTIC ARCH 14
HEART BORDER 12
LATERAL VIEW 23 CASES (773)
HEMIDIAPHRAGM 24
RETROSTERNUM 18
AORTIC ARCH 1
2) CALCIUM LIKE DENSITY
PA VIEW 29 CASES (97%)
HEMIDIAPHRAGM 18
B HILAR VESSELS 27
Fig. 8 A: Conventional radiography of chest PERIPHERAL VESSELS 2
B: “Right image” (Gradient processing and LATERAL VIEW 27 CASES (90%)
spacial frequency enhancement) Mediastinal HEMIDIAPHRAGM 26
structures better shown by digital radiography HILAR VESSELS 21
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Table 7: Image quality evaluation in low dose digital radiography (according to
criteria shown in table 1)

L/R
15 +2 +1 0 -1 -2
1. BONY THORAX 0/0 | u3/ay| 21720 | os0 0/0
. TRACHEA AND MAIN BRONCHUS 0/0 | 26/26) 3238 | os0 0/0
. HILAR VESSELS 0/0 2/0 | B2/61 0/3 0/0
4, PERIPHERAL VESSELS 0/0 9/9 | 54/53 1/2 0/0
5. SUPERIMPOSED PULMOMARY VESSELS 0/0 13/712) 37/35 | 14/16 0/0
1/1
1. BONY THORAX 0/7 | 11/11| 4i/u6 B/7 0/0
2. TRACHEA AMD MAIN BROMCHUS 0/0 13/13| 51/50 0/1 0/0
3. HILAR VESSELS 0/0 2/0 | 59/60 37y 0s0
4. PERIPHERAL VESSELS 0/0 272 | sors0 | 12212 | os0
5. SUPERIMPOSED PULMONARY VESSELS 0/0 342 | 26425 | 35/37 0/0

Fig. 10 A: Conventional radiography of chest
B: Digital radiography, “Left image” (1/5 dose)
C: Digital radiography, “Left image” (1/10 dose)




20—(20)

Fig. 11 A: Conventional radiography of chest
B: Digital radiography, “Left image” (1/10
dose). Small nodular lesion () shown by conven-
tional film not clearly seen on 1/10 dose digital
radiography.
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Table 8 Overall image quality evaluation in low
dose digital radiography (according to criteria
shown in table 2)
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