|

) <

The University of Osaka
Institutional Knowledge Archive

Title CinedensigraphyDEEFRAIISFE IR S 2 %%

Author(s) |[;BH, FBK

Citation |HAXREZFHRARFHMSS. 1969, 29(4), p. 416-443

Version Type|VoR

URL https://hdl.handle.net/11094/20744

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



416 AAESKAREQMS $20%8 H48

Cinedensigraphy DG HIZE T 2%

FORAFRF WO RIEERE (HME L BRKED)
R S S

(BAn434E11 H158 =)

A Study on Clinical Application of Cinedensigraphy
By

Kunio Sakai
Department of Radiology, Niigata University School of Medicine, Niigata, Japan
(Director: Prof. Dr. Takashi Kitabatake)

It has been shown by Marchal (1946) that density variations of the lung during various phases of
the cardiac cycle can be recorded by fluorodensimetry, which he called cinedensigraphy. This procedure
provides a continuous recording of the changes in density caused by the pulsation of the blood streem in
the lung area examined. The cinedensigraphical studies reported here were carried out with the mo-
dified device made by Koyanagi. The principles of this procedure are described below, in connection
with an analysis of the curves obtained by its application to normal lungs, lung cancer and radiation fi-
brosis. In some cases, the data were correlated with scanning or angiography.

1) Itis possible with this apparatus to record pulsation in the lung appropriately. On the experi-
ments, utilizing a water phantom and acrylite plates, signal to noise ratio was more than 10.

2) The field examined was a circle of 2 cm. diameter. The sites selected for examination were
upper, middle and lower lung fields, symmetrically on the two sides. Carefull attention must be paid
to place the receptor well away from the main hilar regions to avoide recording pulsations of the main
pulmonary arteries, heart and aorta. Symmetrical records of pulmonary pulsations were obtained in
normal adults. The influence of variations in the thickness of the soft tissues of the chest wall appeared
to be negligible.

3) In patients with a hilar mass due to bronchogenic carcinoma, abscence or marked diminution
of pulsations were recorded on the diseased side.

It was also shown that slight or moderate decrease of amplitude and plateau-formation of the curves
were recorded in various degrees of radiation fibrosis following postoperative irradiation to breast cancer.
The mechanisms responsible for these cinedensigraphical changes were discussed.

4) Good correlation between scanning and cinedensigraphy was observed. It is possible to compare
on a qualitative basis pulsation records from corresponding areas of the two lungs.

5)  With our modified device of cinedensigraphy, it has become possible to study physiological and
pathophysiological dynamics of pulmonary circulation. This technique is very convenient and harmless

to the patient.
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OWEREREEL, M. Marchal (1946)*7 1. L b
Cinedensigraphy * @i 3 h T35, TekZhé
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Fig. 1. Diagram of the apparatus. 1 and 2, ph-
otomultiplier tubes; 3, fastening belt; 4, x-ray
tube

Gomp. Amp.

é é‘«z : :Eg

mmw Recorder
scope

Fig. 2. Photomultiplier tube in lead-armoured
light-tight box measuring X-rays leaving the
thorax. 1, small fluorescent screen; 2, black
paper; 3, photocathode of the photomultiplier.

Fig. 3. Photomultiplier tube measuring x-rays
entering into the thorax. 1, vinyl tape (black);
2, acrylite rod, 1.5 cm in diameter; 3, small
fluorescent screen mounted on the obliquely-
cutted surface; 4, photocathode of the photo-
multiplier,
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Fig. 4. Multiplex research recorder in use.
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Fig. 5. Arrangement of patient, x-ray apparatus
and photomultipliers in use.
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Fig. 6. Diagram showing the principle of the
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Fig. 7. Experimental cinedensigrams elicited by
various thickness of calibrator in variously
absorbed x-rays passed through water-phanto-
ms, X-rays; 60kVp, 3mA. (A), gain 1: de-
nsity change of 2mm-thick acrylite plate in 10
cm thick water-phantom is represented as Sm-
m deflection.
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Fig. 7. (B), gain 2: density change of Zmm-
thick acrylite plate in 10cm-thick water- pha-
ntom is represented as 10 mm-deflection.
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Fig. 8. Experimental relation between thickness

of calibrator and cinedensigraphic amplitude
in varicusly absorbed x-rays passed through
water phantoms. (A), gain 1.
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Fig. 8. (B), gain 2.
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Fig. 9. The sites at which the cinedensigraphic
recordings are usually rnade. The field exam-

ined is usually a circle of 2 cm in diameter,
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Fig. 10. Case 1. K.S., 33 year old male. (A)
Roentgenogram of the chest reveals no abnor-
malities. (B) Cinedensigrams obtained at right
upper (RU), right middle(RM), right lower
(RL), left upper (LU), left middle(LM) and
left lower (LL) lung fields show regular pul-
satile density-variations synchronous with E.
C.G. waves.

(A

(B)
e NN \J\f\/\/
— RU -f-“—RM — —RL—

J,--......-..,-.._...\._.__._.qp-- 1.-.-—....,......4,—-.—.\? ._P._q,-—-qp--_‘._

"“'LM ——LL—

BREALIC X D B4 F oAy BT 50, OE
MKWE?%HMW&M&&LTM%ER% B
OIS E T =AM & 8B FAM X v T
B, TAEx2, 305835/ NaEe
%. EAHEGOER O T oRGSCEEY, T
WrePBERL AT - 27EBELTVS. |k
FRIEF OV CER oA il 5 &, 2iEs

AARESR S SMEE 520% H42

Fig. 11. Case 2. H.A., 27 year old female,
(A) Roentgenogram of the chest reveals no
abnormalities. (B) Cinedensigrams are norm-
al. Recording at left lower (LL) lung field,
however, are influenced by left ventricular pu-
Isation.
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Table 1. Difference between cinedensigraphic
amplitude of right middle lung field
and that of left middle lung field in
normal cases.

! ~ Cinedensigraphic | oo
Case| Age, | amplitue (em) Rate
No.| Sex | pm | LM | Diff. | (%
a1 |27, F.| 1.4 | 1.3 | 0.1 | 3.7
74 |3, F. 0.8 | 0.7 | 0.1 | 6.7
40 |52, F.| 0.8 | 0.7 | 0.1 | 6.7
60 | 60. F. 1.1 1.2 | 0.1 | 4.4
33 (3, M. 1.5 | 1.4 | 0.1 [ 35
3 (36, M. 1.2 | 1.2 | 0 0

35 |51, M., 2.3 17 0.6 15.0
79 |52, M., 0.9 | 0.8 0.1 | 5.9

6 (55, M.| 0.8 [ 0.8 | 0 0
2 |57, M. 1.0 1.0 0 0
51 | 57, M.| 1.0 1.0 0 0|

11 |63, M.| 0.7 | 0.8 0.1 6.7
24 | 64, M.| 0.7 | 0.8 0.1 6.7
772, M.| 0.8 | 0.7 0.1 6.7
8 |27, M.| 1.0 | 1.2 | 0.2 | 9.

5.4

_ Average | 1.1 1.0 1 0.1 4

: Difference
* . = _ 1116
Difiexence Fats Sum of both amplitude
x 100 (%)

Fig. 12. Cinedensigraphic amplitude of right
middle lung field and thickness of the chest.

cinedensigraphic
aniplitude, cm
27 .
kT 0 %

thickness of the chest, ctm

5t BiA s LT ICoLWTIRAN L. FLER
HBERR O BH TIFRERRCECRE 08
BlA ot g e, AR o BEE % L
fz. Table 2R3 & <, 8 HIH 4 flik Faidll
OB DA I TR BB A R L e, &
HETEFNEZRCRI. 3FELRERL,

_59._.
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Fig. 13. Cinedensigraphic amplitude of right
middle lung field and RR-interval.

cinedensigraphic
amplitude, cm

m
i

06 07 08 09 0 1
RR-interval, sec.

Table 2. Cinedensigraphic amplitude on middle
lung fields in post-mastectomy patients.

_Casei Age, | _Ca:-:;;?flr:lség_l?gr?g ! Ef{( |
| No-|Sexop.side "ol | Diff. | (%)

| 14 |66, F.| 1.1 0.6 = 0.5 29
15 |50, F.| 1.0 | 1.2 | 0.2 | 9
16 48, F.| 2.2 | 1.8 | 0.4 | 10 |
2 (62, F.| 0.7 | 0.7 | 0 0 |
|45 62, F.| 1.1 [ 1.1 [ 0 | 0
57 |36, F.| 0.9 0.7 | 0.2 | 12 |
58 40, F.| 1.1 | 1.0 | 0.1 | 5

|59 [53, F.I 0.7 | 0.7 | 0 | 0

1HNEFAR 2T U A Bl AR L.
2. fMhiERCRT 25

(1) ExEMEMRE (P 123t % Cineden-
sigram.

%12, 3DIEFICOWT, M XEE L5t
LTRT.

fiEFI 3 (Case No.63) : 40FHBF. A4
AARE DL, g, WRomgs, F#r & 5 bk
BLT\ . 81 % Aniflk: T XRE L ST E
LEDMEA B, YRCBA ShABE L.
ABERE O RS C ik, SR 1,792ml (%
VC, 46.4%), 1#372.5%, MB C55.21/min
(%MBC, 48.5%) Thot-.

HOARER 22 O Ml e il 45203 854 &

ABERE o il X 4% Fig. 14AD ZE <, &
MY A rh O BER ARG el BB e i b v, K
BUNGEF A B Uil < i o 2 M
finiehs. SELEMRETE, Fig.14B o
TE L EXERE L oSG BdSh % . Cine-
densigram (Fig.14C) % &% &, AL TR
BCRIER oMEiZ b Bo b h s 0, Eflc

Fig. 14. Case 3. S.M., 40 year old male. (A)
Roentgenogram of the chest indicates massive
shadow in the left hilar region and mediasti-
nal displacement to the left.

Fig. 14.(B) Bronchogram shows occlusion of the
left main bronchus.
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Fig. 14.(C) Cinedensigrams: normal recording
on the right (right upper and right middle
lung field), but scarce pulsatory movement on
the left.

Fig. 14.(D) Pulmonary arteriogram reveals de-

creased blood supply to the left lung.
~& i

6 &

%

_ER wdF  iclB 2 L RS b h B 7S

<, P oFndE . AR BB 2 Y )
ﬁﬂﬂzn:wmﬁn\ hiBhiRikG (Fig.14D) T
1, , BRI rg L, ek E o
BB E b2 bR TV A,

fiEf 4 (Case No.32) : 574 54, IHF414E12
A L gnBlih, Bl oBEE~R L D 1.
WWQ¢4HE£¢%®#M#ﬁhh&£L%ﬁ

, RET BYbiv L.

@Jy}ﬂﬁ o X HE (Fig.15A) Tk, Gl
B R I MBS R »h v A L o &
Sz pEoT % . FRTARE DN & B )1
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=300 b s IR AsTE CAARGTTE  E SR 5,000
RABH X iz, PR o B 3 L,
EEOEKIG LB Shie (Fig.15B). Ll
Cinedensigram (Fig.15C) # %45 &, EMlTIx
W35 ek 23R8 i % 23, BT b iR
b e dHEBE LIy . T b b

Fig. 15. Case 4. S.K., 57 year old male.
(A) Chest x-ray film on admission shows ma-
ssive density in the right hilar region and
right upper lobe atelectasis.

Fig. 15.(B) Roentgenogram of the chest after
radiation therapy. Right hilar tumor decreased
its size with some aeration in the right upper
lobe.
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Eig. 15. (C) Cinedensigrams recorded on the
same day as (B). No pulsatory density variat-
ion is visible on the right upper and right
middle lung field.

= Rt Upper == Upper -
o ittt

~ Rt Midle — = Lt Niddle —

,,VQ;UQMMM\- .\\Aﬂwww : ey

Ak, MBS X oTh EEEREST oS E T A
A, BlmiEksss & hulehsots 2 HERI X -0
Th5.

FEM 5 (Case No.38) : 374+, HHFN424F 7
AW X RS, LiES { LT ZEHF L
DIERICE AT\ 1o, FE 8 AIERE o RBR YR * 1T
P ERED U v < JilE LB L, KR
ORI FIRFEEL LA ot & 20 X h i
(Fig.16 A ). Fig.16 A oIk » ~ — 7%, Cineden-
sigraphy DRI 275 LT\ %. Cinedehsigram
(Fig.16 B) Ti%, £ LB BN oEi5)
Table 3. Cinedensigraphic amplitude recorded

on both midde lung fields in lung
cancer of hilar type.

[ | i (]ined‘gﬁié-{é‘phic ) Diff.
Case| Age, a a.mplmTlde__gcm) S o
No.| Sex iaﬂ'ected lopposite! Diff. (%)
163, M. 04 | 0.7 | 03| 27
| 3|65 M. 0 0.8 | 0.8 | 100
860, M.| 0O | 2.2 | 2.2 100
32 (58, M| 0 | 0.7 | 0.7 | 100
38 (37, F.| 0.6 1.1 0.5 | 29
63 [40, M.| 0 | 1.3 1.3 | 100
76 46, M. 0.3 | 0.7 | 0.4 | 40 |

HARES B RESME #2058 H4 5

Fig. 16. Case 5. K.H., 37 year old female. (A)
Chest x-ray film shows ill-defined density in
the right hilar region. Ring marks mean the
sites at which cinedensigraphic examination
was performed.

)
\
)

Fig. 16.(B) Cinedensigram on the right upper
lung field (RU)is weak and somewhat irreg-
ular compared with the record on the opposi-
te side (LU).
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Fig. 17. Case 6. F.S., 66 year old female. (A)
Chest x-ray film shows some fibrotic and infi-
Itrative densities in the right middle and lower
lung fields (radiation pneumonitis).
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Fig. 17. (B) Cinedensigrams on the right side

appears week and somewhat irregular compa-
red with the left.

"“’“_“W#‘\

R W Ve Y "‘N\x/\d”‘\p
dadadalo Aeaden o da

&, Table3wiRsZ &<, BANGToMEIEL/
P4 BB BRIV S o W (7 FiF 4 41D
w5, ok 2 HMEERD 5T L I
LEWCREIE L C\b Z Eiibhs.

(2) BHERIGHRAEIEIC 31 % Cinedensigram
FLIE OB IRSHC X > T HEHRIARHER o Bk
X hifEf o Cinedensigram # 7R3,

fER 6 (Case No.8d) : 6674 . MEHI424E 7
AAF e TREBEFE M2 %0, RE9 6108
T TR T b h 7o, BEKT 62
A#o Bt x#ie (Fig.17A) <k, AHFT
FHEFIC OV AMEHER 7ou L BRI 2 B9 5

427

Fig. 18. Case 7. T.N., 45 year old female. (A)
Roentgenogram of the chest reveals increased

lung markings with some infiltrative densities
radiating from left hilum, which is probably
radiation fibrosis.

Fig. 18. (B) Cinedensigrams: plateau-formation
is visible on the left.

RN LM

N5 . WP Er s & o Cinedensigram (Fig.17
B) %45 L, EfloWEAIIER ThoHa, A
DOWHATIRM LD E LB T, ©— 2207
HELEHREZE LTV 5.

JEF 7 (Case No.95) : 4574, PEFI414E 5
REHMCCRBEFME2ZT, AE6An7H
TR RS 2 T ichiut. . A 14100 B
Bolp X (Fig. 18A) Tk, ZEMM#EA
DRI E 2 IR 2B Hh b | Wil
[ifiF 7> & o> Cinedensigram (Fig.18B) % & 4 & |
AAUCIREEE ORI T8, £
TR EEOET & Wi 2 BHERETY off R
NELENTHS.

fEf] 8 (Case No.75) 447 4. HEA414E 2
RAEIFCCRIBFR 2T, RAESAnb6 A
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Fig. 19. Case 8. C.K., 44 year old female. (A)
Roentgenogram of the chest shows some fibrotic
densities in the left upper and middle lung
fields. Radiation fibrosis is most likely.
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Fig. 19.(B) Cinedensigrams. Density change of
the left lung (LU and LM) is small and irr-
egular, The pulsation-curves of the left lung
are slowly arising, which means the increase
of the density of the lung is slow. Pulsations
of the rignt lung (RU and RM) are normal.

W CESEE ERL, 9 A b 10 BTkl
B UM RS 2 T et IBE 14E5 #
Bolifxiie (Fig.19A) <k, &£ LS
FIR g\ LHERIE R 23 e I @3 6 h
% . Wl fifi#F o> Cinedensigram (Fig.19B) #
A5 &, HRTEIEROBAE LVIRE 30 5
ha, Lo LEAEMTRIBHAMST L, BELAE
Acie>Twb. e AW ERc ), F%
THLR BRI B E D 2GS b,

LAl 3 fEGI% €, FUs At X >4

HARRE SRS M 5208 B4 58

Table 4. Cinedensigraphic amplitude on midd]e
lung fields in post-mastectomy patients
suffering from unilateral pulmonary
fibrosis induced by radiation,

Case| Age, | amplde comy | DIfT. |
No.| Sex |affected|normal | Diff. (%)
N side | side | -
47 |61, F.| 0.4 | 1.2 | 0.8 | 50
68 [41, F.| 0.6 1.2 | 0.6 | 33
69 |39, F.| 0.3 0.6 | 0.3 | 33
70 |74, F.| 0.4 | 1.0 | 0.6 | 43
75 |44, F.[ 0.7 | 1.1 | 0.4 | 22
84 |66, F.| 0.6 | 0.8 | 0.2 | 14
' 95 145, F.| 0.6 [ 09 1 03 | 20

U e BSHRIHEHETL o 7 4 iz >v T Cinedensi-
gram % & O WA o i A AL 1
LA Tabled THED. ZoENMLHLN I L
<, X#HE ERESHRITRHERE OB 5 h B T4
BHEEBIERMAME T LT 5. o E T okt
AR (Diff. Rate) TH 5L, 20%~50% D
W H 5 Lo KH CTHP 66D % 5T
WAL ZLTEOWEBNIER &Ry, Lo
TbEOpHERCI D, Wibd s SR B
THHEOEEAIER SRS,

3. BI MAA i slitiv v rsakoRfit
19634 Taplin™ (3K 7 v 7 1 v (Macroa-
ggregated Albumin,MAA LWEE) #BAFE L, Iifi
YVF T 7 A — Ol A BT, 19644 Wagner
FOR XS THRRICICE 2 h 5 X 5 1eitot.
FHEEIRICIEA S i BT MAA (3% T54
B, WA RHETIEIR mif & L L
EMT 5 08BN IRT VA, SRk
I 2\ ISERRAE D2 W & LCBR s his
b OTH BN, EEOIEED RGN ik
FOBWCLHERTHS - RS h, BifET
RERE T HPIRETHIE HVEhTw 5.
fiiv w7735 AL Cinedersigram } 318 ¢ -
5 IeBIRICH B ke B B ToddIT, Wi O it R
C#Eic >\ W[ CHICHEfT L © Hlghkst L
Te.

1) Fk
fifivvaFady=v 7 3BHM vF 2%+ 5
SCC- 130 S EAE M. —hIL BEER3 1 vF0

— 6=
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P2VAZAEFETALOTHS., 2 ) 24— 2% Fig. 20. Case 9. T.T., 52 year old male. (A)
1971, honey cone i o> £E HEEEEIOCm oD & 0% FL PLoentgcr}ogram of !:l{e ?h(?st ‘sl?ows no abnor-
+-. Scan-Speed | £90cm/min., Scan-Space ¥ 3 mm mal findings. (B) S(;]:t;gram is also normal.
& Ltc. foidfiEfil4 (CaseNo. 98) ofifi v 7
T AT, BAMMREREZ GRS JSS- 130
B- 1048l > v+ A v+ % ERHL, =2V 24—
£ — %374 honey corne FUH SPEEEIOcm & |,
Scan-Speed 75¢cm/min., Scan-Space 4 mm-CER4E L
1.

Hoh U a vibr b ) v AR THiME o IR
a7 ey 27 LTk E, P T B1 MAA
200~ 250pCi #HE LT 5 HRICA F v v & Bl
L.

Cinedensigraphy % [ UHic [ U 62 (DL
i) CTRiE L.

(2) & A
IEH G & ififs 6 7 & O i B k1) % Rod
IR,

EG 9 (Case No.87) :52F5F. IEHH. K
X $1{% (Fig.20A ), lifi> v 7 7 & (Fig.20B)
EHWEMHTREFED Hhigy . Cinedensigram
(Fig.20C) Th, EARERFHNGT EH OIRSE
tEZLRES.

JEFIL0 (Case No.93) : 494 4. AFHERE
Fhirte. EME o Lk, RHXHEE (Fig.21
A) TH BRI 2oL EAY & o T v
5. iy vs75a (Fig.21B) T % mifllElE
A — BRI & >\ B LR FET Rikis
\~. Cinedensigram (Fig.21C) %% % &, KEh
LAl & b HAIIE LIRSS S h T

Py, I CAEA oM BRI A e 5 & A5l Fig. 20. (C) Cinedensigrams reveal regular and
MR R E L RT. Af2%% (DIff. Rate) symmetrical pulsations.

TBLCHYET 5. ZhIBL <, AAMORE S

FiliCAMORI R b O IR, IR e E NP
DHIER S, BaBEREEMOT X 5 XERBIGC AL RO e " LU N e
AT ERRRO 1 2LE2bRS. L

fiEB11 (Case No.91) : 60F HTF. filiksts. Ha - '
WX (Fig.22A) <, Wil LMz Lt GD T b T
B I AT LY ORI TS 1 5 . i KA~ TN

v 75 s (Fig.22B) Tl sz - M= M-
WEEF ~ DIBINR M HA A OWA 2 5 5T 5 . IS i

Cinedensigram (Fig.22C) # %% &, il T

— 65 —
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Fig. 21. Case 10. Y.T., 49 year old female. (A)
Roentgenogram of the chest shows no abnormal
findings except for slight elevation of bilateral
diaphragmatic domes. Right radical mastecto-
my was performed two months ago. (B) Nor-
mal scintigram.

A

®

Fig. 21. (C) Cinedensigrams. Density variation
of the left middle lung field (LM) is slightly
smaller than the right. This is probably due
to the differences of soft tissue density caused
by right radical mastectomy.

NN NS
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Fig. 22. Case 11. E.A., €0 year old male.

(A) Chest x-ray film reveals advanced pulmo-

nary tuberculosis.
(B) Multiple areas of irapaired blood flow are
demonstrated by the scan.

(A

)

Fig. 22. (C) iieductiion of the density variation

in both upper lung fields corresponds well to
the findings of the scan.
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Fig. 23. Case 12, S.Y., 52 year old male.

(A) Roentgenogram of the chest after delive-
ring telecobalt irradiation to the right hi-
lar tumor shows only slight enlargement
of right hilar shadow.

(B) Marked irapairment of blood flow to the
right upper and middle lung fields is de-
monstrated by the scan.

A

(B

BAEARHANCHN SR RS B h B ps, b
hEF X F VNS L Tk vk BIGEF Tias
RN NBEDR I o 2T 5 2 FelfRIE I ER D HEL -,
fiEfl12 (Case No.88) : 524 51 . Afllififinfest
#. AEEOFRE LA Y v @igRic 22
A b bR BEE T iy, D o ks g
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Fig. 23. (C) Density variation is also impaired
in the right lung, particularly in the upper
and middle lung fields.

R e

e T S S

L, MiMolEsy b fd L (Fig.23A). B4
THiolifi> v 7275 5 (Fig.23B) %45 L2h 1
B~ D M FEITITE ek L, TPl o i
LA LT % . Cinedensigram (Fig.23¢C) #
A5 &, A LRI o BRI IRES, ASHA
{ELTE D, B Btz & A LU T
% . Cinedensigram OFFR &> v 75 A O
RINEEDTR—HLTV5.

JiE(I13 (Case No.94) : 63F4&T. £5-2va—
A b RN . B X RE (Fig.24A) T3,
4 b mEoEEyH 0, AR -
EOTwB, FAR 1, TWBOBHEGL
Zbhn. filivvsrses (Fig.24B) % & %
&, AERE omigdktfEL Ttk b, APl o
mEsEfCE LB LTwB L b2 b,
Cinedensigram (Fig.24C) # %5 &, A5 L%
TIEEIHZE L L T D, HPIE olREE
LEMCH LHL AL TV,

fiEf14 (Case No.98) : 53 H¥. Hlifis. #
6 » HRNchE & 80T 8. MBI o Joiix

H, AEREERAMHEECER LTS, fliv v s
5 x (Fig.25B) T3, A5 FHE oo Mk okl
b, A BB o s A b A Lo

_67_
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Fig. 24. Case 13. K.Y., 63 year old female.

(A) Roentgenogram of the chest shows advanced
lung cancer of Pancoast’s type.

(B) The scintigram demonstrates that blood flow
to the right lung is markedly impaired.

(A)

€:))

Fig. 24. (C) Marked impairment of density va-
riation in the right lung is demenstrated by
the cinedensigram.

i-—..n—'\-"_"" T e
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Fig. 25. Case 14. 1.Y., 53 year old male,

(A) Chest x-ray film shows right lung cancer
with right middle and lower lobe atelectasis,

(B) Decrease of blood flow to the right lung is
dernonstrated by the scan.

A
I ‘

Fig. 25. (C) Cinedensigrams demonstrate irreg-
ular and decreased density variation in the

I!
"nj

right lung.
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P X 5 Hhz %, Cinedensigram (Fig. 25C)
hDHE, AL ofEiEZ i At L
BHCEEE LT b, P okf%ER (DIff,
Rate) 12#130% TH 5% .

(3) /IE

fiis v 75 a0k, BIRMTEA SR ¥ M
AANRLT 2l EHEE (o — 12 microembolization
DO THI Eh TV aHE &, #HiH e v v
F ¥ o T I MAA 2R % Wi 5 HikT
H5. Mo &<, MES iz ¥ MAA (i
JRFT~ OBl i 3 e L) U € A3 Bt
A LN B o SR T B Rt i 5 op 22 W v A5
Thar LR Eh T3,

—Jj Cinedensigraphy %, RTHY ko
HENC R+ 5 XEEBE OB LA BT L &
z, —HoMRE LT 2 HETHS . iy
vF 7 sffE Cinedensigram }» %% Fbli L
bt 7

(a) i~ v 25 acRiBRy RIS D Ci-
nedensigram %, AHAVNBOREE D SR | )
HZZFZED S g,

(b) fili~ v+ 7 5 A ClliBRmKoHA LT
W EBbh A To Cinedensigram [, fi
BURG D & Holgs UIREIHEAR T 238 & A U T
5.

(e) Wiy v 75 A CIEE oM Hio s
NBHHEK T Cinedensigram %, LIRS
LR —H O EFWIREE 2 He2 T\ % .

4. DEEHIREEZAT R & ot

IBIRER 2, BT IBIR Mk BRE 4 & &
ZAHWMGEEMILHEEL L LS. LoLiesns
FHiofiMs L, PichbnfEmetts 2 thb
HE v —F v olfd s LTl 5 ik s
MHbH. 2, 3oEFC 2T, IfiBRER L
Cinedensigraphy & %56 IEfE U 7ot o iR,

JEMI15 (Case No.8) : 60X BT . Zhfifs. %)
LR OB X #e (Fig.26A) Tk, £
EANEHOERE S5 b, B & Kok
STV A, WRRBESRA T, IhER 1,774
ml (%VC53%), 1 H%72%, MB C43l/min(%
MB C48%) Tdh2ofz. Cinedensigram (Fig.26

433

B) %45k, K LN Cr A BSR4 c
HEIEZE LTGRO . XS B o A2 rh i
TFcix, 5 3o tiiga < 26T FH A E S
Lot wn . Ak, EAdiiE e 4RI L

Fig. 26. Case 15. S5.T., 60 year old male.

(A) Roentgenogram of the chest presents massive
density in the left hilar region with accu-
mulation of pleural fluid.

(B) Cinedensigrams demonstrate complete disa-
ppearance of pulmonary pulsations in the
left lung, The right lung pulsations are
rather increased.
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Fig. 26. (C) Pulmonary arteriogram presents al-
most complete obliteration of the left pulmo-
nary artery

o

.

'..»l

WIRENERE S T 5. IiBREME (Fig. 26
C) Tix, ZEMBHIRA LR CEW iR L
T3,

AHNL, BEED LT3 < 2ox b LI
C Cinedensigram. AMlEIMEZ LA R 2 feh ot
i b, KNP 5 IR oS i L
PHIERHER <, MBhlRE R X > CEW e flss

DR ENIIEFITHS .

fiEMIL6 (Case No.56) = 50 4cF. AfilifE. )
LR O X3 (Fig.27A) Tix, AW
CIFE MM A DK & TR b h, K5
T (Fig.27B) TEBoHlifEnibh s
=230 hEbmEE S T A 6,600R % Mg
L, B vicid Ui (Fig.27C) . BEHE
oliffeAr <k, MG 2,960ml (Vv C 115
%), 15374.2%, MB C41.21/min (%MB C
63.5% ), E A AIIlE A 1,620ml, 72 1,220ml
T#H21-. Cinedensigram (Fig.27D) Tix, i
e DB AR T E RN Lo s
FER21%) », B ciii LAEMoRM A
KTh by, MBRIMLKOLELEZHS T,
NimhiRGsE (Fig.27E) T, 224 olliEhlik i
W & i Te 2B iR

Afilik, Cinedensigram 7 & 745 o Bl EIR 1 3

HARES RO S B29% H4 5

DAACEZE LIS o LR Sk, MBIRER
IOTHER ShIFITHB.

E0 2 SEGITs b ONTE 3 735, Cinedensigra-
phy & X > CIHBYIR i oo RIFTHY e A & ELAR Y
Eb2 5o lnHENTHAS ,

Fig. 27. Case 16. H.Y., 50 year old female.

(A) Roentgenogram of the chest on admission
presents a huge tumorous shadow in the left
hilar region.

(B) Bronchogram demonstrates complete oblite-
ration (arrow) of the superior basal branch
of the left lower lobe bronchus.

(A)

(B)

— TO —
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Fig. 27. (C) Roentgenogram of the chest after
deliverring telecobalt irradiation of 6,600R to
the tumor demonstrates remarkable decrease
of the size of the tumor.

e ¥
:&: ) .

Fig. 27. (D). Cinedensigrams examined on the
same day as (C) demonstrate normal density
variation except for only slight decrease of
density cange in the left middle lung field.
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VNV sAAswe
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1. XNt EmA B L T

BT o 14 SR vp B o Al N (e (Y 1141 10
ErPREhTETE Y, IHBEFZOHTFICE
T B R A 1ol 4 oRE S ES RS B R
TWwa. thookkt, () XBEREH
LChlifiex et s o, (2) Mo Xigse
ZALOWE D LI L HEET 2 b D, b
(3) Radioisotope (LAF R.I. L0EED) 2 fH\ %
BtEo 3oLk TE S .

XWER O X > TLlisi, A4 Ef
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Fig. 27, (E) Pulmonary arteriogram shows al-
most normal distribution of pulmonary arter-
ial blood flow.
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ERARD B = Lk, Aslett 5 (1939)7, BEilG%
(1953)™, Autio (1957)%, /INEHAN (1959)80
Barnhard %5 (1960)"™ 458145 LT\ % . “ho
OFEEC L>TH S, BB
I BHTREDH, FNEECIEHE R
By, BRITIGH S h5BECIE > T wic
|58

Rchfio XREEZELORETH B, Zhic
74 BB DY LTillET 5 kL, ¥
HME DBREZE T EE X € 2 h A KB iLE T
HHED MY 055, WHD7 A BALEER
TEWC X 5 BBEEMALE 1C o T, P (1962)%),
=i (1962)°®, H (1965)7, iR 4 (1965) ™7
HoMENHS. =i, Hk77 v+ 2%
\»7z Densoplanigraphy 1= 1 b | E454-EhililEsE
HEHTRETH b, NS X O9RAYtcowT
Ok - EANGEREL & Bronchospiro-
metry I & % ZEANIERIL & 3EA Eo—FKwR
L, EHIAER X vHoRINTBEAE 0 ZE b 2 HEE
TELEBNTB ., WERE X, BRER, BT
Wl 2 OB XA 7 A L A OB JEETE
SRBHZERL Y, MRKEERAGHILT
W, S hIhfit Ry R TS - LR
ATWS, LhLedisb ok, BHo
BACE B &N, BUBLHS X v ERILST
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Wicd, ERMHAECELALTLIHL TS
RERELORIEV®, chie L THEEO XM
TR DT Tsh b X B E AL R B/ACE
BTo B VERMTHEEEZLRS . T
WBOTTBNE, 7 4 v sGtHEET LS RICEREE
L5, WIFhbliliofRFEDIET »REC S h
TWaH, ZOHETEFRC X 5o XERERE
B WENRE/ 23T, Marchal %o
Cinedensigraphy il %o 2 & <, Jili
oM RS 5 XREELLOFIELE b "THE
TH5.

X Chailz B0 5B, B E o liiEF 8
% S0 FRGER XV EB+ 5 - LR
SEEShS. CoRSEXENCLLATES
BUNHGE, RPTIEELEEA L L i &1
%\ ~. Marchal ¢ Stati-densigraphy?®»#30
Andrews 2% (1959)® , g4 (1959)%, Steiner 4
(1960)™, #EEE (1962)%, FiE% (1962)™,
Oderr (1964)%”,  Angerstein (1964)%, JLIF%E
(1954:)23)‘25), Laws % (1965)*”, Angerstein
(1967)%, #H (1967)%®, HARE (1968) F
ez ofREMN LS D THA 5. Marchal (11F
HWHhC 2T lilio d¥CHEEZE k. (Stati-densigra-
phy) & Spirometer % FIRFECER L 7-k5HR, Stati-
densigraphy (Xl &SRO LA BFE w Kk
L, Spirometer TiLEEMAOTEM: O 7D iiE LS
T &5 T e L b B B e LGB X T
W5, F BN oWT Y, Stati-densigraphy
Ik A NER L & Bronchospirometry 12 1 %
ThEBEMEo— % R"T. Xbic, /Jain
OEHECRFTANCifio FOEHREZEL 4 # <% &
(local Stati-densigraphy), JopTiifs ez air
trapping SRR L 5 5 LMEL TV 5. KRICAK
#:Tl%, Bronchospirometry LR, Wit
eSS Sx 5 2 Ll L, AEMRETO
WENTETH B AMNBHEh T 5. Thb
DHIEFEEZAL DK EAFES & 135, Small 4
(1962)%13 Scintillation detector ) ratemeter
wEA L Tlfio XEEBE 0B LB L, BT
MRIORFELIEML S LME LT3, ¥k
Gerhardt 4 (1966)'™%, I%E RS M 2 (F

HAE S RSN H20% #H45

U Thiiafd o XM o 25t 2 B3 % Fik %
T B,

fili D AN AT OB X, Fok oS a bR 210,
B E TR 35 2 L X NARE TH
% . Marchal (1946) %, o X 5 fehfioF g/
I8 MBS K EBE 2 B HEBERRE, T
HBHT E%RL, £DJHik# Cinedensigraphy &
d Lict?. Cine-i 3B, Z{b4 7KL, densi-ik
BE, MEEXTR LTS, #BYEEHTH L.
Cinedensigraphy|z->\+T %, flj Marchal }- Kou-
rilskyt2 X 5 BEMI 7 HFFE 25 2 2 89 ~104D =506 i des
ORI X AuiE, Cinedensigraphy (3B F Nl
LEBAERE 0B A TTREL U, ¥ fo B REMER
OFZnc b oLk hTVW3 . Eh
% 7z, Cinedensigraphy k- §ij;fi o> Statidensigraphy
ExDERT B 2 L X o TR A A ok
#¥Ehs, Bronchospirometry 12 L ->THE S R A [k
FHBEREEDLODTIL—FT 5z Lodesh
T\w% . A BT 5 2 0FEOMEDLRE T
B BHIIRE (1959)°71k, EEMTETS wouvTa:
PEEE IR X b BHEF B 5 & o2 b 4 i
L, P, PR v BorliBoRohs ok
PMELTV5. S5, HifiXEgckd 58
LIRT 5L & TEF o B s 05 2 2 FRIE D8 Bl H ]
ThH, coZ LMRBCLHEL 5 5 TH
55 EFRBELTWw5%, Standertskjold-Nordenstam
(1965)%” 4, Marchal4%: & [AlEf > Cinedensigraphy
FE2 TR oERTBR L, idkiciEBe
I EW i R L MBS (Vascula-
rity) offifibxRmT o RTvs,. FLTED
BHan, XBEEo LT L L TEDLRLH
X0y RGPl > TEHE SR, Lrbk
oW BRI\ LB Bch oo T
BT ERBML TV S STEEE . Zofl, Hii
O MRS 5 FHMEL L x & D BT b D
i, Kjellberg# (1950)%®, Lissner (1958)*7, Laws
4 (1965)*, Wegelius %5 (1965)", Heuck 4
(1965)**, Robinson (1967)%  /j\bk& (1967)
WEDOHRELD B .

Ll EX AR B pE A 2 B 5 Sk et
DOREBERLLRTH 50, BHBES O—4HEF
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THHBEFEOE L VWRBEICHY, RIL offifhe
BE~OHANRAL LN, ERLZho2H%.
Knipping (1955)% 73T R.I.(*Xe) % F{AT
SR ORADIC A L TESE, West, Dollery
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Ol B ARSE DT 2 AAH T\ 5,

TR XROM XL, TIEOR Xk LT
BRI 5 (I=Le™) T, Bohi: Mo
hds bEERN AL E RS & L XERRIT
AABETH%H. Steiner F, WpESE, EFF,
HER, WERCHBHMSELER LT, Bk
DZE LR L i oIRD & OEBEY AR L T W
5. Laliepibz ok b infEEl, mrreR
HEBO X 5 hkEREtyvkbT 2586k
EF & Bk ans, MElicBmEiEZ ot
HEOLEMN, oz EidbhbhoRE
B b bHRATHS . vk bR MEE A
L, 7270 ARoExEmE conzib
(W) i, BIEoZE S &
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P i THh 5. Laws(1965)4, Robinson(1967)%
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FEMER ORI, bhbiuiERE L 2o
BEEOM %A TN, Marchal 5§13 5 x 20mn 45
%, Steiner %X 5 nEED FLH VTV .
BB L OREGDOHE LR VM, FHMEHVH S
CEVER DL ORIES T W8N VL 5T
BB,

Cinedensigram DiEMi1L, BEcfimE oig)o

EIRFCRL, VRO Liernsd, BEET
ETAXMBCLOTHEAINTL S, Titb
B URE ofMBit 2kt , EoRES T X
OUEBOEMIFEE SRS, oz tidbhb
hOBEHEBT, AL ER 07 79 AR 0 KB
BBt 23, K77 v & (ke
) OE XTI O T EO|MEFE Loz
EBLBENTHS. L2 TES IR
DR B LR 5 ik, KIE
PAEIC g% . Marchal 83, X#BH DL A
(50cps ¥ f=iL 100cps) % kT 2740 2 —%
Brhs e Eitoficks s, chix W +5z
timX b, AarBeathi ChEWiIkE e
5) LEFVERE LEBLCREL, THED
T o MH S RE (Pulsation index) %3k



438

DTS, = EBREUL, B0 XEBEN
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WEfE DT B EHED LKL I 5 72 22 15
%, KBFHZLUTFTTcH b (Table1), =z p &
I, BT ORELKRB LT AL IDEDS
CHEA T 0EELBRE. —JF R AlEENEE
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BT 351 % MIETEER D2 A Dl B35 B o 37
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BREATREEE LTEZLRE L LTS, Tk
by, ) WERoOAE 4L, BoBEk
WiLERIRLoTHETS. (2) mEEMGET
BRRMLECEEo/mFoME. () KX
P DBRFESFIC X > T RFTHY s (B8RS 2 £ T,
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FRHFREAYTe Vaso-Constriction @ JFER L ino
T JERlEE Y s 2. (4) iR~ 0FE
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I3RShe X 5l oR b R T 5 Lah~T
W5 . Teates (1968)™ 13 Bk o BN,
X FER TR S ot R L @B bh
AR T Ao MR LT,
L& fifi s & BligifERE < B 4T L € b mikdRd o
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FiegEhs chbeTomEomEichRkT 5
XBEEBLORFITHS. —HifivvFr57
4 —XEIRACIEEA Shie ¥ MAA K5 RRT
~ofififn B IG U T iR S h s A8
T AL 0 TH D, Cinedensigram L fffj s
vF 77 AOMBENHMIET B C X LA MR
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ERHBEYEHRANCE D25 LAFRTH S,
¥icmffi7sR. I LEREBRB Y NELRET, 2o
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AT E T 3N

VL &% &
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R vRELRTEB Wil ETROTWBH, fif
OMENC X 5 XBEEELL XKEINTEHT 2 5
T Uign© Cinedensigraphy ©fF5% v
TE.

(2) R ERDS, MoMBEZE iyt
BT 5 XBRBEE L Fon BE e & 0N BE
(S/N I10BLE) CTRiSL 5 5 &L .

(3) HBHZHE L 2B RoOME L, ik
BAOTIRR & U EAAIE o Elrh i o b
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FRIHEF O&EF 6 APTR BIR L 1. IEHELISH
(BABTF1261, #F 36D oA+l o Cine-
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