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A Sensitivity-Compensated Intensifying Screen for Chest
Tomography with Simultaneous Demonstration of
Lung Field, Hilum and Mediastinum

Hiroshi Miyake
Department of Radiology, Gifu University School of Medicine
(Director: Prof. Hidetaka Doi)

Research Code No. : 506.9

Key Words : Chest tomography, Sensilivity-compensaled in-
tensifying screen

At present, on the A-P view of the chest tomogram taken with a routine intensifying screen, it is
almost imposible to read simultaneously both the lung field and the mediastinum. Basically, it is well
known that the sensitivity of X-ray film is partly depending on the amount of flucrescent layer. From this
fact, the intensifying screen which has different sensitivity in response to the lung field, the pulmonary
hilum and the mediastinum, will provide an X-ray image visualized each field adequately on the same
film. On the other hand, the granularity of X-ray film is in response to the size of fluorescent grain.
Experimentally, there is no significant disturbance to interpretation of the film in respective regions
when the grain size is less than 8 4 in diameter. At the manufacturing, it became serious problem that a
band like artificial shadow is easily appear at the boundary of the different sensitivity zone. Only one out
of 9 samples was satisfied with a few artificial shadow and well balanced contrast of the respective
regions.

As the result of clinical experience, in 81.2% of 138 cases applied this sensitivity-compensated in-
tensifying screen, the lung field, hilum and mediastinum were visualized simultaneously with
satisfactory contrast and sharpness. Artificial band like shadow which may disturb the interpretation
occured only in 4.4% of the films. Then, the effectiveness of this sensitivity-compensated intensifying
screen is proved as high as 79.7% clinically. The cases with marked deformed thorax or distinguished
obesity could not be applied. This screen may be useful to detect a small carcinoma superimposed at the
central shadow of the chest which is easily overlooked from conventional tomograms.
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Fig. 1 Schematic diagram of sensitivity compen-
sation in sensitivity-compensated intensifying
SCreen.

Regions of sensitivity compensation.
D Region of mediastinum. 2 Region of lung
hilum. @ Region of lung field.
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Fig. 2 Measurements of the plain chest X-ray film

in erect position.

H: A horizontal line at the level of upper
border of the first rib.

Points a and b: A plane of the sternoclavicular
joint at the lower sternal end of the clavicle.

Z: A perpendicular line connecting spinous
processes. X : A tangential line from point a to
the right second arch. Y : A tangential line from
point b to the left fourth arch. Point d : The point
where X meets the right second arch. Point e:
The point where Y meets the left fourth arch. A :
The length of a perpendicular line from point a to
Z. B: The length of a perpendicular line from
point b to Z. C: The length of a perpendicular
line from point a (or b) to H. D: The distance
between point d to line Z. E: The distance
between point e to line Z. I¥: The length of a
perpendicular line from point d to H. G: The
length of a perpendicular line from point e to H.

6, : The angle formed by X and Z. & : The
angle formed by Y and Z.
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Fig. 3-a Distribution of the length of a per-
pendicular line from point a (or b) to H.
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Fig. 3 Results of measurement on the plain chest X-ray films in erect position.

REFRETOBMRAE & L, LRt THRRED
REYHASES L, FOREE SEOBERE
(0.4~0.6) %785 ITILREE 240D HERGHE AN EE &
e ofe, BT O ##AE & LT Rando phantom
ZEATHBERET I EMALIh, ESEY
DBREL T DO CHARTECH 1. £ 2T

HEZERCS T ERRBESAE T, RE1600H
R TP D B % Wi 1T Lo sB &
i, EREE, EXIEILLBRHRTFCHEEXH
5 &5 R HRTFTE O BEEE 12160038 4 T H
55 EHEEL.
PlEofERH» G, RRERMMHEERIC 3135 BT



FBFI594F 6 A25H

Lung field

60+ 60+
50 50
40- - S 401

4]

=

4
301 30
20+ o 20
10 10-

Main bronchus
lobar bronchus

77—

Trachea

121314 1516 1.7
Density

a

60+
501
=
& 401
S
>
w307
207 |
l |_ 10{ |
0506 07 08 09 1.0 1.1 12 04 05 0.6
Density Density
b (=

Fig. 4 Results of densitometric measurement of the lung field, proximal

bronchus and trachea.

Fig. 4-a Distribution of the lung field density.
Fig. 4-b Distribution of the lobar and main bronchus density.
Fig. 4-c¢ Distribution of the tracheal density.
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Table 1 Photographic sensitivity of sensitivity-compensated intensifying screen

Sample number 1 2 3 5 5 7 8 9
Mediastinum 117 144 144 148 201 151 178 189 174 223 183 197 197 259 244 228 180 220
Lung hilum 105 130 119 123 161 121 129 137 157 201 133 143 118 155 166 155 131 160
Lung field 81 100 97 100 133 100 9S4 100 78 100 93 100 76 100 107 100 82 100
Screen FS 100 123 100 103 100 75 100 106 100 128 100 108 100 132 100 93 100 122

Note 1: Figure indicate relatives sensitivity against FS-sensitivity: 100 and sensitivity of compensation for the lung field:

100 (applied X-ray tube voltage of 80 Kvp and water phantom 8 cm).

Note 2:

Mediastinum, lung hilum and lung field are sensitivity compensated regions.
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Fig. 5 Response of the tube voltage on sensitivity-
compensated intensifying screen.
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Fig. & Sensitivity compensation curve of sensitivity-compensated intensifying
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Fig. 9(a) Photograph shows an example of ordinary intensifying screen (FS).

(b) Photograph shows the result of sensitivity compensation on the same
patient.

(¢) The graph indicates the density distribution curve of photo (a).

(d) The graph indicates the density distribution curve of photo (b).

Note. CV : central vein. A, A™?: pulmonary artery. V**?: pulmonary vein.
T : trachea.
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Fig. 10(a) Photograph shows an example of ordinary intensifying screen (FS).
(b) Photograph shows the result of sensitivity compensation on the same

patient.

(c) The graph indicates the density distribution curve of photo (a).
(d) The graph indicates the density distribution curve of photo (b).
Note. A', A™?: pulmonary artery. V!, V'*2: pulmonary vein. T : trachea.
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Table 2 Thoracic diseases in 153 patients ex-
amined with sensitivity-compensated intensifying

screen
Lung cancer 38
Pulmonary tuberculosis 30
Metastatic lung tumor 25
Pneumonia 19
Bronchiectasis 13
Pulmonary sarcoidosis 6
Chronic bronchitis 5
Lung abscess 2
Malignant lymphoma 1
Pseudolymphoma 1
Lymphangitis carcinomatosa 1
Pneumoconiosis 1
Diffuse interstitial pneumonia 1
Diffuse panbronchitis 1
Sclerodermia 1
Pleuritis 1
Others 7

Total 153
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Table 3 Results of densitometric measurement of
the lung field density on the tomograms using sen-
sitivity-compensated intensifying screen

Group Density No. of cases %o
A ~1.1 2 1.3
B 1.2~1.7 138 90.2
C 1.8~ 13 8.5

Total 153 100

Table 4 Degree of sensitivity compensation at the
lung hilum and mediastinum using sensitivity-com-
pensated intensifying screen. (Analysis of 138

cases)
Distinct Indistinct
X .of
No. of () No. o )
cases cases
Trachea 118 (85.5) 20 (14.5)
Bifurcation 116 (84.1) 22 (15.9)
Right main
131 94.9 7 5.1
bronchus ( ) ( )
Left main ’
112 81.2 26 18.8
bronchus ( ) ( )
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& - 7z(Table 4), K&, [EHUH, EFEE,

Fig. 11 Classification of artificial shadow due to sensitivity cornpensation.
Fig. 11-a (—) Artificial shadow is not present.
Fig. 11-b (%) Artificial shadow (arrow) is slight and does not disturb diagnos-

tic efficiency.

Fig. 11-c¢ (+) Artificial shadow (arrow) is fairly visible but does not disturb

diagnostic efficiency.

Fig. 11-d (++) Artificial shadow (arrow) is distinct and disturbs diagnostic

efficiency.
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{RDicnbo (Fig 11-a), (£) 2E CHED
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ol RCAD L PFTELZE v 0
(Fig. 11-¢), (++) #*B o CRDHEY LHE
Eies b (Fig 11-d) & Li,

T ORER, (=) BF8H (56.5%), (L) F4641
(33.3%), (+) BE8HY (5.8%), (++) F 6
(4.4%) THhH-ic (Table 5), ATEx4£< &
Bigdy, BOTHELIER L sTcb Dk
e B L 138113261 (95.6%) TH -7,

@ BRI 5 E OB
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Table 5 Grade of artificial shadow due to sensi-
tivity compensation. (Analysis of 138 cases)
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Table 6 Relation between the effect of sensitivity
compensation and the appearance of artificial
shadow in the regions of lung hilum and mediasti-
num (138 cases with lung field density above 1.2
and below 1.7)

Appearance of
artificial shadow
T+ #
Effect of sensitivity Complete 110 cases 2
compensation in the (79.7%) (1.5)
regions of lung hilum Incomplete 29 4
and mediastinum (159 )  (2.9)

Table 7 Relation between the effect of sensitivity
compensation and the appearance of artificial
shadow in the regions of lung hilum and mediasti-
num (15 cases with lung field density below 1.1 or

. No. of
Grade of artificial shadow c:se(:; above 1.8)

- Artificial shadow is not present 78 56.5 Appearance of
. Artificial shadow is slight and does 46 333 artificial shadﬂr
- not disturb diagnostic efficiency ’ T+ w
I Artificial shadow is fairly visible but 3 5.8 Effect of sensitivity Complete 9 cases 0

does not disturb diagnostic efficiency ’ compensation in the (60%) (0)
m Artificial shadow is distinct and 6 44 regions of lung hilum, Incomplete 5 1

disturbs diagnostic efficiency . : and mediastinum (33.3) 6.7)
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Fig. 12 Case 1. A 69 year old man, with epidermoid carcinoma of the lung.
(a) A chest roentgenogram shows enlarged right hilum. (b) Chest tomogram
using ordinary intensifying screen. Relation of right hilar mass and right upper
bronchus does not visible. (c) Chest tomogram using sensitivity-compensated
intensifying screen. Relafion of right hilar mass and right uper bronchus are
very well revealed and at the same time, subcarinal lymph node and right
paratracheal lymph node swelling can be ruled out.
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Fig. 13 Case 2. A 65 year old female, with pulmonary sarcoidosis. (a) A chest
roentgenogram shows bilateral hilar lymphadenopathy. (b) Chest tomogram
using ordinary intensifying screen. The bilateral hilar lymphadenopathy can be
visible, but pulmonary vessels and bronchi are indistinct. (c) Chest tomogram
using sesitivity-compensated intensifying screen. Relation of BHL and bronchi
is clearly revealed and pulmonary vessels are shown on the same film.
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Fig. 14 Case 3. A 52 year old man, with old pulmonary tuberculosis. (a) Plain
chest X-ray PA view. (b) Chest tomogram using ordinary intensifying screen.
The old pulmonary tuberculous lesions at the both upper lung fields are
revealed. Trachea and proximal bronchi are not demonstrated. (c) Chest
tornogram using sensitivity-compensated intensifying screen. The old pul- .
monary tuberculous lesions, trachea and proximal bronchi are revealed on the
same film,
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