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Roentgenological Study on fine Abnormal Densities of Chest
By

Itsuki Imamura

Department of Radiology, Osaka University Medical School, Osaka, Japan

Establishment of radiological-pathological correlations will permit more accurate roentgen diagnosis
of the chest diseases. This report comprised roentgenological and pathological studies of 41 autopsied
lungs with diffusely disseminated lesions.

In most of the cases, conventional roentgenograrns of the chest were available fixation of the lungs
with hot formaldehyde vapour by means of Weibel-Vidone’s method was most suitable in making post-
mortem roentgenograms as well as pathologic specimens. After the fixation, the lungs were sliced into
the specimens of 0.5-1.0 cm in thickness to correlate the roentgenograms with pathologic findings.

Some of abnormal densities in the lung fields could be elucidated pathologically. The results of the
investigation are as follows.

1) Inaged lungs, linear densities were constructed from small atelectasis, perivascular and peribron-
chial fibrosis, tortuous interlobular septum and were contrasted by adjacent emphysema. Some of the li-
near densities were given by contiguity of lesions, each of which was shown as a fleck. Irregularity in run-
ning course and in outline of the pulmonary vascular shadows was r&sp.cmsible for perivascular and sur-
rounding emphysema.

2) In patients after laryngectomy, roentgenological and pathological findings were similar to these
of the aged lungs. In addition, venous congestion gave linear d_ensities.

3) In patients with pulmonary metastases of gastric carcinoma, exaggeration of the bronchopul-
monary markings and horizontal lines in peripheral fields (Kerley’s B line) were produced by perivascular
and peribronchial infiltration of malignant cells. Nodular shadows were interpreted to be malignant
invasion in the alveolar spaces.

4) Minute flecks in the lungs of the patients with systemic lupus erythematosus were coincident with
lesions such as alveolitis, nodular fibrosis as well as 150-250 y. in size at maximum and could not be detected
in conventional roentgenograms in the 2 autopsied cases. Threefold magnified roentgenograms revealed
such small lesions in 7 cases of 10 living patients with systemic lupus erytgematosus.

There seems to be considerable gap remained between conventional roentgenograms and pathologic
specimens. Magnified roentgenograms serve for detection and interpretation of small lesions which are

not shown in conventional films. It will be helpful to fill such gap.
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71~80% 50
Table 1 Ages at Autopsy and Cause of Death

‘Ca!;e No. |Age.| Sex Cause of Death
1] A.K. |57 | M | Head Injury
Z|F.S 63 | F | Suicide
3| E.A. | 60 | M | Suffocation il
4| K.K. |84 | F | Cerebral Bleeding i
5| M.M. |76 | F | Cerebral Bleeding
6| T.V. |50 | M | Car Accident
7| J.0. |65|M | Renal Tuberculosis
&  N.S. 39| F | Abdominal Injury
"9 O.T. 65| M | Heart Failure
10 | K.F. |21 | F | Suicide
11 | H . N. | 36 | F | Head Injury
12| I.1 55 | M | Bronchiectasis
13 Y.O | 46 | M | Gastric Cancer
14 | T .M. ;_25__1'4‘_‘ Breast Cancer
15 | M.S. | 64 | M | Tongue Cancer
16 | Y. I. |52 | M | Carcinoma of the Colon
17 | T.M. | 38 | M | Uremia |
18 | S.M. | 56 | M | Carcinoma of the Pancreas
19 | K. I. |T! M | Liver Cirrhosis |
20 | S.M. i_ﬁé_; F | Carcinoma of the Colon
21 | K.N. |33 | F | Mitral Stenoinsufficiency |
122 8.Y. |41 | F Gastric Cancer |
|23 | 8.U. | 67 | M | Laryngeal Cancer E
24| K.N. | 24| F | SRR MRS
25 ] _-S_D_E_h? Breast Cancer .
26| T.0O. |32 | M | Uremia |
27 | T.M. | 54 | M | Skin Cancer '
28| S.W. |52 | F | Smon f
29| J.5 34 | M | Intestinal Obstraction
| Y.F 75 | F | Cerebral Emboli
31 | K,K. | 76 | M | Gastric Cancer
32| §.K. | 72 | M | Thyroid Cancer
33 | M.K. | 70 | M | Carcinoma of the Pancreas
34| K.Y. |60 | M | Gastric Cancer :
35| S.8. |40 | F | Cerebral Bleeding
36| Z.M. | 24 | M | Gastric Cancer
37| Y.W. | 60 | M | Chronic Nephritis
38| I.K. |67 | M | Liver Cirrhosis
m[ v [»] 5 | Tgmt
40 | K.G. | 61 | F | Acute Leukemia
41| S.H, | 63 | M | Laryngeal Cancer f:
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o, WEEHIRDOEY TH .

B < Z Type DC-8D. SR : XM S,
EES 7 4 4 A[EIEERE © 100em, EE : 2.6~3.5
kV. Bt : 150mA. HEIRER ¢ 1 ~ 2sec.

RICEENfi# A S 4+ —T 0.5~ 1.0cmpEX
OHARET Y, ThThoRED vEGEY X
AT Bicdic, BB Softex film % s
TEHFM TR 2T iot. Lt
DEHTHE.

45 : Softex. Type SCMB. L4 : I F0620,
ANO613, HHREHKE : (=), /B FE iR : 60cn, &
HE: 2.2kV. TR 0 2.5mA. R : 90sec.
=+ Softex film. (FFIFEE : 032~11).

b VB AR LCREFTROEET S L
Bhbn 5 xEALT, YHEAZTOHL, b
S — MR 2775 0T, VIR TR R
HOTHI RO Uiz o LR TER Lis.

- BRIREY & AR 2 S AT B IRE - 2 S h
BBl DERE 3 Ik 2T, Mo
BRI O DM 2T ote. OB 4tk o
WD ThHB.

LA : BE Type RS-115A. VR4 : M 51180
X, WESK:BEHS, ¥—7 40 205875
om, E—FERIERE : 25em, Bk~ 1 0 AfE
HE : 50cm, TEEE : 80~90kV. E¥f : 150mA. #
FEIRFIH] © 8f120~~1 1205,

REEHPIRE

ERoFETH O LY 0.5~ 1.0mpE X0
VR EAY, ToX 5w, <574 vicail
oo 27wy 2o RE, FE, THEo3@E»b
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ta, H-Efff, Van Gieson uft % f7icofc. *
o, INEWRER R T BIECITE, MR E L
T OREBYOESE, A ILEILBEL
. 2LT, EBoERoURFHTRLZELoB
b T 280 OREBEMREARY 1 BGECH L,
R BB, T D xoko 1 o
wrhfR 3 H T3, A9 Mo Mallory Zufs
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Weibel-Vidone #:[EEH 1.0cm]E 4]0
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Fig. 1 Diagram of apparatus for Weibel-Vidone

Fig. 2b. Roentgenogram with soft X-ray of a slice
of the lung "after Weibel-Vidone’s fixation.
There are fine linear densities, showing interlo-
bular septum. Vascular shadows are shown to
be smooth in outline and regular in running
course.

A part, which is marked, is examined histol-
ogically

]

Fig. 2a. Normal right lung obtained at autopsy. A
female, aged 36, died of head injury.
Roentgenogram was made with inflation by
positive pressure.

Fig. 3. Roentgenogram with soft. X-ray. A slice of
the lung after Weibel-Vidone’s fixation. A
female, aged 20, who commited suicide. No
abnormal shadow is domonstrated. Vascular
shadows are smooth in outline and regular in
running course.

Fig. 2c. Histology ( x40) shows interlobular sep- A part which is marked, is examined histolo-
tum to be smooth in outlin, gically
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Fig. 4c Histology (x40) demionstrates pericapil-
lary fibrotic change.

Fig. 4a. Senile lung, obtained at aumjopsy ina fem-
ale aged 84, who died of cerebral hemorrh-
age. Roentgenogram was made with inflation
by positive pressure. Vascular shadows in the
peripheral region are slightly irregular in cal-
iber and in running course.

St I o, Dl | ﬂ‘g .il-;,..,
2 Tl SRR S '%‘ ﬁh
Fig. 4d. Five-times magnified view of the histol-

ogic specimen: upper layer

Fig. 4b. Roentgenogram with soft X-ray of a slice
of thelung after Weibe-Vidone’s fixation. Mi-
nute flecks and linear densities are demonstr-
ated. These abnormal densities and vascular
shadows are noted more clearly than in plain

ogic specimen: middle layer

film.
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Fig. Af. Five-times magnified view of the histol-
ogic specimen: lower layer

rotic change and heart failure cells.

{ .- “

simulates roenigenologic picture of a slice as
shown in Fig. 4b. Some are exaggerated and
the others are attenuated by superimposition.

Fig. 6a. A male, aged 69. 16 years after larynge-
ctomy due to laryngeal cancer. The second
cancer developed in the right upper field. Tu-

Fig. 5a. A female, aged 54. 17 years after laryng-
ectomy due to laryngeal cancer. Tumor and mors are shown in the peripheral part of

atelectasis are shown in the right upper field.
Linear densities and irregularity in caliber of
vascular shadows are demonstrated in the lower
lung fields.

right upper field. Atelectasis gives band dens-
ities and reduces volume of the right upper
lobe. Linear and reticular densities are demo-

nstrated in the left lung Geld.
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Fig. 6b. Roentgenogram with soft X-ray of a slice
of the lung after Weibel-Vidone’s fixation.
Minute flecks and slight irregurarity in calib-
er of vascular shadows are noted in the perip-
heral part of the lung field.

Fig. 7a. Lung metastases of gastric cancer in a
female, aged 41. Nodular densities are disse-
minated throughout the whole lung fields.
Short linear densities are noted especially in
the lower fields.

HARESZRSHF NS #3018 H1%

TR

ﬁto-u “

8

Fig. 6ic. Histology of the lung reveals perivascular
fibrotic change.

Fig. 7b. Direct three-times magnification (right
middle and lower fields). Nodular shadows are
noted more than in the plain film. Linear
densities not seen in the plain film are demo-
nstrated in the raiddle field.
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Fig. 7f. Five-times magnified view of histologic
! specimen: middle layer.

Fig. 7c. Roentgenogram with soft X-ray of a slice
of the lung after Weibel-Vidone’s fixation.
There can be seen tumor shadows around the
hilum, distinguished vascular and bronchial

shadows.

Ll -

Fig. 7g. Five-times magnified view of histologic

¥

specimen: lower layer.

Fig. 7d. Histology (x40) shows markedly dilated

Iymphatic vessels with invasion of malignant
cells.

- 223 xl‘di LN A N
Fig. Th. Superimposed view of 7 e.f.g. Each shadow
changes considerably its appearance by superi-
A e B o mposition of three layers. Some of linear les-
Fig. 7e. Five-times magnified view of histologic ions lead to exaggerate irregular linear densi-
specimen: upper layer. ties, some of which tend to make nodulation.
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Fig. 8c. Histology discloses alveolitis.

Fig. 8a. Systemic lupus erythematosus. A female,
aged 25. No abnormal shadow is demonstrat-
ed.

Fig. 8b. Roentgenogram with soft X-ray of a slice Fig. 9a. Systemic lupus erythematosus. A female,
of the lung after Weibel-Vidone’s fixation. aged 24. No abnormality except for enlarge-
Minute flecks are sparsely noted. ment of cardiac shadow.
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.i‘ . .
Fig. 9b. Roentgenogram with soft X-ray of a slice
of the lung after Weibel-Vidone's ] fixation. Fig. 9¢. Histology shows pneumonitis.

Minute fleck are sparsely noted.

Fig. 10b. Direct three-times magnification (right

Fig. 10a. Systemic lupus erythematosus. A female, middle and lower field). Minute flecks are
aged 36. Abnoramal shadow is scarcely dem- sparsely noted in the peripheral part of the
onstiated. lung field.
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