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With the development of new modalities, the image diagnosis has recently been re—
evaluated in its diagnostic ability and indication, and has become increasingly important in
clinical medicine.

With regard to the image diagnosis of respiratory diseases, the importance of taking
plain chest radiograms suitable for screening, and more precise image analysis of various
respiratory diseases by CT scan have been emphasized.

These above two topics were discussed with regard to the image diagnosis of pulmonary
tuberculosis at this symposium.

Dr. MORITANI reported that the system to obtain radiophotograms and plain
radiograms suitable for mass screening of pulmonary tuberculosis and lung cancer.

Radiophotograms of high quality can be obtained with X—ray tube voltage at 140 kVp,
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100 mm mirror camera, rare—earth fluorescent screens, orthochromatic films and a large
automatic processor exclusively for radiophotogram.

Gradation—type rare—earth screen with sensitivity compensation in the central part is
effective for an apparatus with X—ray tube voltage less than 125 kVp.

High resolution plain radiograms with a wide detection range can be obtained with
X-ray tube voltage at 140 kVp, appropriate grids and filters, X—ray tube with small focus,
rare—earth screens and wide—latitude type orthochromatic film.

In order to evaluate the image quality of chest radiogram objectively, it is necessary to
measure the density and contrast of the following five areas.

(1) The median lung field which is not superimposed on the bone

(2) The peripheral lung field superimposed on the rib

(3) The bifurcation of the trachea

(4) The heart shadow

(5) The diaphragm shadow

The average density of high quality chest radiogram for each measuring area is as
follows.

Radiophotogram : (1) 1.51 (2) 0.69 (3) 0.58 (4) 0.53 (5) 0.54

Plain radiogram :(1) 1.81 (2) 0.73 (3) 0.53 (4) 0.48 (5) 0.91

In order to maintain a consistent quality of the chest radiogram, it is important
to measure the density of random by sampled films every month with a densitometer.
Conditions of the X—ray system should be adjusted to meet the above mentioned standard
density of the radiogram.

With radiograms taken at a high X-ray tube voltage, faint shadows of infiltration
may be over looked in some cases. The combination of X—ray tube voltage at 110 kVp and
wide—latitude orthochromatic film for the chest radiogram is useful to minimize these false
negative cases.

In contrast to conventional chest radiography, computed tomography (CT) provides
cross—sectional images without summation effect, so that even small lesions within
secondary lobules of the lung can be recognized. Thus, it has become necessary to
reconsider the concept of the secondary lobules of the lung, both anatomically and
radiologically to analyze the distribution of lesions in relation to those structures.

In this regard, the comparative analysis with submicroscopic findings by a dissecting
microscope and with radiological findings by soft radiogram, of an inflated and fixed lung
specimen prepared according to Heitzmen’s method is useful.

There are two traditional definitions of a secondary lobule of the lung. Miller defined
it as a peripheral region divided by the interlobular septa, and Reid defined it in terms of
the bronchial branching system.

Dr. NISHIMURA studied the relations between these two definitions using the method
mentioned above.

The diameter of Miller’s lobule is 1.1 to 2.9 cm while that of Reid’s lobule is 0.8 to 1.3
cm. Miller’s lobule contains 4 to 24 acini and Reid’s one consists of 2 to 5 acini. The
distance from terminal bronchiole to the lobule border varies in Miller’s lobule, while it is
stable, approximately 2.5+0.6 mm, in Reid’s.

Thus, the largest Miller’s lobule consists of seven Reid’s lobules, and the smallest
Miller’s lobule is identical to Reid’s lobule.

Since the distribution of peripheral lesions of the lung in the CT images can be explained
well in some cases by Miller’s and in other cases by Reid’s definitions, depending on
the situation. Therefor, it is not necessary to distinguish these two definitions when
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interpreting CT images.

Dr. KOBA also discussed the basic distribution of the lesions of pulmonary tuberculosis
using the method mentioned above.

The distribution of bronchogenous spread type tuberculous lesions revealed a regularity
that corresponds to the bronchial branching pattern, that is based on centriacinar or
centrilobular lesion according to Reid’s lobular concept. On the other hand, hematogenous
spread type lesions (miliary tuberculosis) are randomly distributed regardless of bronchial
branching.

The comparative analysis of the distribution patterns of peripheral lung lesion is
helpful for the image diagnosis of bronchopneumonia, bronchiolitis, silicosis, and the
hematogenous metastasis of malignant tumors, as well as pulmonary tuberculosis.

Dr. KATAGIRI analyzed CT images of pulmonary tuberculosis.

Forty cases of CT images were classified into the following 7 categories.

Centrilobular shadow

Lobular shadow

Multilobular shadow

Small nodular shadow

Pneumonic shadow

Cavitary shadow

Shadows showing broncho—vascular dilatation

Compared with conventional radiography, CT images are more useful with regard to
understand the location, expansion, and progress of pulmonary tuberculous lesions, both

pathologically and clinically.

Dr. ARAI reported the following results from his analysis of 290 solitary lesions out of
3,414 patients with pulmonary tuberculosis, and 316 solitary lesions out of 1,517 patients
with lung cancer.

There was no difference in distribution of the lesions according to lobes between
pulmonary tuberculosis and lung cancer.

Segmental distribution was also analyzed, however, no difference between the two
diseases was recognized.

The diameter of solitary tuberculous lesions were less than 2.0 cm in 100 cases (34.5%).
As for lung cancer, the lesions were less than 2.0 cm in 37 cases (11.7%).

Therefor, it is important to differentiate lung cancer from pulmonary tuberculosis, in a
case of solitary lesion less than 2.0 cm in diameter.

A definitive diagnosis of lung cancer was made in 313 (99.1%) out of 316 patients with
lung cancer before starting anticancer therapy.

In contrast, only 134 (46.2%) out of 290 patients were definitely diagnosed as having
pulmonary tuberculosis.

These results indicate the difficulty of definitive diagnosis in cases of pulmonary
tuberculosis.

Acid—fast bacterium in biopsied materials were analyzed by means of the enzyme
immunohistochemical method with BCG antibodies. Positive results were obtained in
12 (50%) among 24 specimens with histologically definitive or possible tuberculous lesion.

It seems that in the future, histological exermination and acid—fast bacterium
detection by the enzyme immunohistochemical method using biopsied materials will
contribute to improve diagnosis of solitary tuberculous lesions.
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Table 1. The Structure of Three Representative Miller’s Lobule.

external number| number | number | number of Ist order RB
size diameter o.f of of pre TB TB
(diameter) | of cetral Reid’s | acinus B | | total
bronchioles | lobule RB:+TB | RB1+RB)
1 2.9cm 1.3mm 7% 24 21 6 42 48
2 2.1cm 0.9 mm 4 15 14 2 28 30
3 1.3cm 0.7 mm 19 4 3 1 6 7

* Two of them can not be seen from pleural surface.
¢ This Reid’s lobule is identical with Miller’s lobule.
TB : terminal bronchiole, RB : respiratory bronchiole. 1

Fig. 1. The Appearance of a Relatively Large Miller's
Lobule from Pleural Surface

This Miller’s lobule is 2.9 ¢cm in diameter and consists
of seven Reid’s lobule. Two of them can not seen from
pleural surface. Each Reid’s lobule is illustrated.
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The Traced Drawing of Three Consecu-
tive Sliced Lung Specimens

Note that TBs are branching at intervals of a
few millimeters. One Reid’s lobule is not found
from pleural surface. Each Reid’s lobule in this
figure corresponds to that in Figure 1. Each
specimen is 0.6 mm thick. TB : terminal bron-
chiole, PA : pulmonary artery, PV : pulmonary
vein, B : bronchiole.

Fig. 2.
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Fig. 3. The Terminal Bronchioles within the
Relatively Large Miller’s Lobule

There are 21 terminal bronchioles within the
relatively large Miller’s lobule in Figure 1 and
2. Five respiratory bronchioles, along with
terminal bronchioles, directory divide from pre—
terminal broncioles. Total seven Reid’s lobule
and 24 acini are present in this Miller’s lobule.
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The Number
of Acini

20

10

0 L 1 1
1 2 3cm

The Diameter of Miller’ s Lobule

Fig. 4. The Relationship between the Size of
Miller’s Lobule and the Number of
Acini.
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Miller’s Lobule and Reid’s Lobule

Miller’s lobule Reid’s lobule
size (diameter) 1.1~2.9cm 0.8~1.3cm
number of acinus 4~24 2~5
distance from TB to
the border of lobule variable 2.5 0.6 mm

TB : terminal bronchiole.
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Fig. 5. Radiograph of Lung Slice Specimen Showing
Peripheral Pulmonary Arteries

Arrows indicate intralobular pulmonary arteries adjacent

to 1st order respiratory bronchioles. They are both about

0.5 mm in diameter, which is thick enough visualized by

high—resolution CT.
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Fig. 6. Radiograph of Lung Slice Specimen Showing

Peripheral Pulmonary Veins

Arrows indicate peripheral pulmonary veins that run

within Miller’s lobules. But they are located at the border

of Reid’s lobules. Pulmonary venules are too thin to

recognize with this images.
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