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Vascular Shadow Changes in Roentgenograms of Pneumoconiosis
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In early stages of Pneumoconiosis, subtle roentgenological changes usually manifest themselves in
the vascular shadows prior to appearance of the small opacities in the lung field, and, as the condition
progresses, vascular shadows become increasingly obscured and to present characteristic alterations, viz.
spicular formation of the edge of vascular shadows, particular fragmentation, bending and beading, on
chest X.ray films.

This study represents an attempt to observe such vascular shadow changes in an objective way by
diagrammatizing the radiographic depiction of vascular shadows.

A total of 22 cases, 16 with pneumoconiosis, 2 with no occupational history of dust particle inhala-
tion and hence showing normal roentgenological appearance of the chest and 2 with pulmonary emphy-
sema, were studied by this technic.

1. The chest roentgenogram was resolved into square graphic elements of 0.1 mm x 0.1 mm each,
and the optical density of each element determined microphotometrically, whereby isodensity curves
were drawn accordingly on a graph paper to obtain a schematic representation of the contours of vascular
shadows of the lungs.

2. The diagrammatized chest roentgenograms from normal subjects revealed dendriform vascular
radiolucencies, whereas those from patients with pulmonary emphysema showed gently curved indenta-
tions with an extensive basement, causing partial narrowings of the vascular lumen,

3. In pneumoconiosis cases of the so-called PRy_; (falling under the category of “suspect”, or “Z”,
by the International Classification/Geneva, 1958), the vascular paiterns observed were essentially the
same as those found with normal lungs although unevenness of the vascular wall contour was noted in

limited areas of the vascular isodensity diagrams of the former.
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4, In cases of PR,, according to the Japanese classification of X-ray findings of pneumoconiasis,

vascular contours showed moreover marked unevenness. Pronounced constrictions were noted in some

areas of vascular shadows in PR, cases.

5. In cases of PRy (rated only according to the degree of small background opacities while dis-

regarding the presence or absence of large opacities), there were no longer normal vascular patterns demon-

strable and the vascular constrictions noted to have progressed into particular fragmentations to show

beading.

6. It has been found impracticable to make distinctions of vascular shadow changes among various

types of pneumoconiosis by this schematographic method.
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Fig. 1. Density curves of white bands on a negative film cbtained by microphotometry.
The density curves shown in b were obtained by scanning the white bands on negative film in the
direction shown by arrows.

Table 1. Summaryjof cases

Case No. | Name Age Sex Diagnosis (Classification) Occupation

1 T. M. 45 M No pneumoconiosis PR, | Clerk

2 M. K. 28 M No pneumoconiosis PR, Unemployed

3 Q, Y 30 M | No pneumoconiosis PR, Doctor

4 5.0 65 M | No pneumoconiosis PR, Formerly public official
5 T. M. 62 M | Pulmonary emphysema PR, Formerly clerk

6 T. § 64 M Pulmonary emphysema PR, Formerly clerk

7 K. 52 M Suspect PR,., Coal-miner

3 T. K 38 M Suspect PR, Coal-miner

9 5. K 42 M Pneumoconiosis PR, Coal-miner

10 HENE 35 M Pneumoconiosis PR, Coal-miner

11 O. N 54 M Pneumoconiosis PR, Rush processing worker*
12 F. K 47 M | Pneumoconiosis PR, Rush processing worker
13 5. 8§ 40 M Pneumoconiosis PR, Coal-miner

14 Y. H 61 M Pneumoconiosis PR, Coal-miner

15 M. U 31 M Pneumoconiosis PR, Welding worker

16 I. M 65 M Pneumoconiosis PR, Rush processing worker
17 N. J. 58 M Pneumoconiosis PR, Rush processing worker
13 M. F. 53 M Pneumoconiosis PR, | Coal-miner

19 M, M. 61 M Prneumoconiosis PR, | Coal-miner
20 Y. N, 59 M Pneumoconiosis PR, Coal-miner
21 T. K. 29 M Pneumoconiosis PR, Welding worker
22 K. T. 28 M Pneumoconiosis PR, Welding worker

* Rush is the raw material of ““tatami’’ facing. Inhalation dried clay particles caused pneumoconiosis
which is a form of clay pneumoconiosis.
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Fig. 2. Isodensity curves of a simple photograph.
Isodensity curves in b were drawn from the letter
""4'" on negative film a. The contour line of the
letter "'4"" corresponds to an isodensity line virtu-
ally midst among the bundle of isodensity curves
drawn by the diagramamatization technique desc-
ribed, where the differences between neighboring
curves are by an optical density of S (.1 each.
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Fig. 3. Isodensity curves of a portrait on
negative film,
Isodensity curves b drawn from a negative film of
portrate a. The curves satisfactorily represent the
profile on the film.
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Fig. 5. Isodensity curves of a normal vascular shadow (Case 1).
Plate b is a miniature copy of the vascular isodensity diagram c, taken after daubing black over
within the contours of the vascular shadow. When compared with a, b can be seen to clearly
depict the vascular contours.
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Fig. 4. Isodensity curves of vascular shadow on a
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Fig. 6. Isorensity curves of a vascular shadow with mild pneumoconiosis (Case 10, PR,).
The margins of vascular shadow show a slight degree of unevenness.

Fig. 7. Isodensity curves of a vascular shadow with advanced pneumoconiosis (Case 20, PR,).
Particular fragmentation and beading-like deformations of the vascular shadow are
demonstrated with isodensity curves.
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Fig. 9. Contours of vascular shadows.
Case 5 and 6 are pulmonary emphysema and
Case 7 and 8 are so-called PR,
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Fig, 10. Contours of vascular shadows (PR,).
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Fig. 11. Contours of vascular shadows (PR,).
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