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Constructions of Compensating Screen for Chest Radiography and
Its Clinical Applications
—Evaluation of Normal Anatomical Structures—

Yoshiharu Higashida and Ikuo Nakamura
Department of Radiological Technology, College of Medical Science Kumamoto University
Senya Yoshioka, Jintetsu Sinzato and Mutsumasa Takahashi
Department of Radiology, Kumamoto University School of Medicine
Noriharu Fujimura
Department of Internal Medicine, Imakyure Hospital

Research Code No. : 506

Key Words : Compensating screen, Chest radiography,
Clinical evaluation

We have constructed compensating screens which have different sensitivities for the pulmonary
hilum and mediastinum in contrast to the lung. With these screens the regions of the midastinal and
retrocardiac areas are simultaneously displayed with optimal contrast on postero-anterior (PA) chest
radiographs.

The potential clinical use of compensating screens was evaluated in 67 patients for visibility of the
anatomical structures in comparison with conventional screens. Confidence test was used to compare
the detectability of the various anatomical structures of the chest. The chest radiographs obtained
with compensating screens improved visibility of the anatomical structures lnrludmg the tracheal
bifurcation, right and left main bronchus, and paraesophageal line.
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Fig. 1 Schematic diagram of a compensating
screen.
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Fig. 2 Cross section of a compensating screen.
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Fig. 3 Density distribution of a compensating
screen obtained at 140kV with 0.2mm Cu+2mm
Al filtration at 200cm SID.
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Fig. 4 Profiles of screen speed of the mediastinum relative to the lung fields.
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'“w 4 '% m Table 1 Anatomical structures used for compar-
" | ; \ . - ative visibility for conventional and compensat-
LB o

: E ing screen techniques

1) Trachea 11} Aortico-pulmonary window
2) Tracheal bifurcation 12} Right pulmonary artery

3) Right main bronchus 13) Vessels behind the heart
4) Intermediate bronchus  14) Right border of the heart

i 5) Left main bronchus 15) Left border of the heart
6) Paraesophageal line 16) Right upper lung
7) Left paraspinal line 17) Right middle lung
8) Descending aorta 18) Right lower lung
5 9) Vertebral body 19) Left upper lung
10) Truncus pulmonalis 20) Left middle lung

Table 2 Criteria of image quality evaluation
used in the observer test

Fig. 5 Measurement points of radiographic den- (42 CS image provides far better information
sity for conventional and compensating screen (+1) CS image provides better information
techniques. (0 ) CS image gives same information

(=1) CS image provides slightly inferior information
(=-2) CS image provides inferior information
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Fig. 6 Comparison of film density measurements HHEZ, MK R TR R =N
taken from a radiograph with the compensating RehifcdofooT Table 3 B L I,
screen tech.nique at tl}e same location as those for BEMSELNE Y 5, BEMEKICL 54
a conventional radiograph. All measurement ) ) )
points were superimposed on the film characteris- EHoMHER, BEHEERKC LTI CRT
tic curve. BH, ErTIRESTKE, EHEERES, £
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Table 3 Results of image quality evaluation
with compensating screen technique

+2 +1 0 -1 -2
(%) (%) (%) (%) (%)
9.553.337.2 0 0
26.157.816.1 0 0
15.1 54.8 29.1 1.0 0
4.536.755.3 3.5 0
26.159.8 14.1 1.0 0
4.0 38.755.8 1.5 0
0
0
0
0
0

1) Trachea

2) Tracheal bifurcation
3) Right main bronchus
4) Intermediate bronchus
5) Left main bronchus
6) Paraesophageal line
7) Left paraspinal line
8) Discending aorta

9) Vertebral body 26.1 63.8 10.1 0
100 Truncus pulmonalis 0 20.6 76.9 2.5
11} Aortico-pulmonary window 4.5 28.2 66.3 1.0

20.145.2 32.7 2.0
5.0 41.7 51.8 1.5
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Fig. 7 Cummulative number of clinical evaluation of anatomical structures for

the compensating screen technique.
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a, Compensating screen/RX system and 0. 06sec. b, Conventional screen/RX system and 0.05sec.

Fig. 8 Comparison of chest radiographs obtained at 140kV with 0.2mm Cu+2
mrm Al filtration at 200cm SID.
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Fig. 9 Comparison of between-reader variation in visibility of the left main
bronchus for the compensating screen technique.
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