|

) <

The University of Osaka
Institutional Knowledge Archive

Title Fuji Computed RadiographyZ F3UN7= BER IR A ki fE D
EER - BRIRBUMRET

Author(s) |lu=, ¥—; FH, #=; AIlH, A&

Citation | HAEZMRIIRFSMEE. 1992, 52(5), p. 611-622

Version Type|VoR

URL https://hdl. handle.net/11094/17496

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

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

The University of Osaka



AAEREE 152 (5), 611—622, 1992 (3¢ 4)

Fuji Computed Radiography % f\ 7
o BB AW o> ZLBERY, ERIRAOM R

AR R R FE MR R E

LAk FE—v

HH R

AIE 0%

D B &t mi B R
2) Bl RERIMAF & —HiRe

(PR 3 11 A 21 B ZAHERIBH)
(PR 4 4 2 A0 RHREREH)

An Experimental and Clinical Study of Zonography of the
Lung by Means of Fuji Computed Radiography
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Tomography was conducted for a basic study using a model of the bronchi, pulmonary arteries
and veins. When the exposure angle of a tube was changed to 5, 10, 25, and 50 degrees, the width of
tomograms became about 10, 4, 2, and 1 cm. When tomograms of exposure angles of 50 degrees and 10
degrees were compared, the former showed fragmentary bronchi, pulmonary arteries and veins, and
the latter showed bronchi, pulmonary arteries and veins branching up, down and laterally on one
image in one unit and over a wide area. Similar results were obtained in 10 cases of normal volunteer.
When 25 cases of lung cancer at the hilum were studied clinically with respect to bronchial lesions, the
tomograms with an exposure angle of 10 degrees could point out more lesions than the tomograms
with an exposure angle of 50 degrees. In 13 cases (40 lesions) which were compared with the findings of
bronchoscopy, the accuracy was only 25% in tomograms with an exposure angle of 50 degrees, and 65%
in tomograms with an exposure angle of 10 degrees. These results indicate that tomograms with an
exposure angle of 10 degrees are useful for analysis of the bronchi, pulmonary arteries and veins at the

hilum of the lung.
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Fig. 1 Scheme of the phantom
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Fig. 2 Tomograms of the phantom at various exposure angles
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Table 1 Relation between exposure angle and
slice thickness in tomogram )

Section thickness  Section thickness

Exposure angle "y ol recognized  poorly recognized

5 11.0 mm 19.0 mm
10° 6.0 9.0
25° 3.0 4.0
307 2.0 3.0
40 2.0 3.0
50° 1.5 2.0
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Fig. 3 1lem FFD, antero-posterior projection using a model of bronchi and pulmonary vessels.
(a, b, ¢) : Zomogram (exposure angle 5, 10", 25° of each), (d) : Tomogram (exposure angle 50°)

Table 2 Comparison of conventional tomogram (exposure angle 50°) and
zonogram (exposure angle 10°) of bronchi and pulmonary vessels at right
hilar region in anteroposterior projection using a model

exposure b il
angle Br PA PV Br PA PV
B'a Al Vi B'a Al A\
B*b A?b central vein
Vla- Via, Vi
well Ba Ala
recognized Bta
Br. PA. & PV. B A7
B®a, b A® Via, b
\"8+9 Vv’8+9
\"10 \,’ID
poorly Ve Vil
recognized Vi
Br. PA. & PV

Br: bronchus PA: pulmonary artery

S50°HAfE 8 % tlie st 5.

(2) K[EX - MBIk D 247

D EHMEEEME TcoOltE: (Table 2)

K[EZ R OB IR D EFTBERICIBE S h %
BE EFRMAD D VCIERET TEO—HoEFTH
BImEIh 2564 THEE L4015 L, IEA
50T (Fig. 3d)Tix, B'a, Al V&+e Viopi
A D bh, V1, Vian—ERtEIhs,

PV : pulmonary vein

(44)

Zhicx LIRMAL10KE & (Fig. 3b) T Bla,. B
b, B®*a, B*a, B", B®a, b, A', A*b, A’a, A’,
Afa, VY, FLElR, V', Via, Vic, Via, b, V&,
VD FEST AR T S B R eh b Ve L HiiE
Ehab,

i) IEmEELME cofs (Table 3)

50" W B & (Fig. 3d) Tk B*2a, ¢, Bfa,c,
Atrig, VEVORUIR S B DA TH H D, IEAL0°ET

BABERsE F52% £55
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a,b, B%h, Al*Zc, A*S, A%a, A%b, V1, V&, V1o
PRI Sh T3,

3. EREREIMRET

(1 EHF

1E%# volunteer 10fic3 L, + v 2 —J& (10cm

BB ikllem) i1 A IEMAS0°EEEE#E (Fig.
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féig (Fig. 5b) 1¥ LML, K[Ex, MEhEIR
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Fig. 4 Examinations of the width of zonogram
(antero-posterior projection) by TDIS-File 500,
using a model of bronchi and pulmonary vessels.
(a): zonogram at exposure angle of 10°. (b):
image of three stacked-up tomograms at expo-
sure angle 50° (Deph 10, 11, 12em). (c) : image of
four stacked-up tomograms at exposure angle 50
(Deph 10, 11, 12, 13c¢m).

ORHAE OWTHRE L, o2 LIEALCKIES
Dokt v 2 —HHIEORANHE®R b &
i Lz, 10 EFhic 2 bagd bivic
Table 4, 5, 67~ L 7z,

SEZ OHHEE (Table ) iwowTR b &, B
filcix B, B3, B*s, Bs, BY, B3, LTIk
B2, B*5, B, B*2MRAI0CKIEBE T <R
w5, Beg¥E, EAESEE, k&, SR
SEER, T, hER FXEOL&EBEEIC
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Table 3 Comparison of conventional tomogram (exposure angle 50°) and
zonogram (exposure angle 10°) of bronchi and pulmonary vessels at left
hilar region in anteroposterior projection using the model

exposure 10° i
angle Br PA PV Br PA PV
B'*?a, ¢ A'**a,c¢ V! B'*?a, ¢ A't?a
BI A1+5
well B
recognized Ba, ¢ Ve Ba, ¢
¥
Bl‘. PA. & FV. B‘a, b A’a, b a3 Ve
B’b
\‘F 10 E;sa, b }‘1*5 ‘h.']l}
poorly e
recognized S
Br. PA. & PV. 4

Br: bronchus PA : pulmonary artery

a

PV : pulmonary vein

:!F.iI i

b

Fig. 5 Antero-posterior projection of a normal volunteer,
(a) : tomogram, exposure angle 50°. (b) : zonogram, exposure angle 10°.

fHEhTw5, SbcHifticik3 5 B%h, B®
EWGELTIBTE S,

fiEh &Rk (Table 5, 6) 122\ T HIEMH10° KB
BoHHIMEBIROMEECERTWHZ Lilb
n5, FICER EETETIRE S TWDH A%b, V?
c, Ala DIHMNTHETH B,

(2) FfiFIEsAhHE

EEfEEAFCLTEy 4 —1E (10cm H 5\
Z1lem) IS HEAS0IE HEMTEHE 1 4% & F—
v —HICR T AIRAICIEEEES® 1 s %
HBL, X, FmEh#ENR D HEBIC o\ THRGE
Ui, %8 & L fPE 25 sl o A RILRF L
FRR1200, HREE 4 41, /NHBREE 6 41, AHIiERE 2
B, HEHETH 1 FloEEHBHTHS, TE, &

(46) AREREil #5228 #5%
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Table 4 Comparison of tomogram and zonogram
in regard to the number of cases of visualized

bronchi. (n=10)

Bronchus 507 10

R. B! 3 10

B? 5 7

B? 4 10

Bte 3 9

B* 4 9

B7 6 7

B® 10 10

B? 5 10

B 7 10

L. Bt+2 8 9
B? 3

B¢ 4 10

B® 4 6

B® 3 9

B* 5 8

BY 2 5

Table 5 Comparison of tomogram and zonogram
in rerard to the number of cases of visualized
pulmonary arteries. (n=10)

Pulmonary artery a0 10r
R. Al 10 10
A’b i 9
Aa 4 8
A¥s 3 8
A 3 6
AT 4 7
A® 9 10
A? 5 10
AW 4 10
| P Alrig 10 10
A 4 10
Avrs 5 10
A 1 5
AS 9 10
A® 4 10
A 1 3

FH 445 A25H

(47)

Table 6 Comparison of tomogram and zonogram
in regard to the number of cases of visualized
pulmonary veins, (n=10)

Fulmonary vein 507 10°
R. v 8 9
vz 4 7
Via 1 8
Ve 5 6
Ve 6 10
Ve 6 10
Vie 7 10
L. yisz 9 9
V2 3 8
s 3 5
v 1 2
LA 2 7
Ve 2 7
e 0 6

Table 7 In a study of 25 cases of hilar lung can-
cer, the number of lesions that are pointed out by
use of tomography and zonography. Number in
() means false positive

Smooth narrowing

Bronchial Bronchial
ot s bronchus due to
obstruction stenosis tumor compression
10 22 27 7
50° 13(5) 14(1) 3

X O, TERE, ESREECO>VLTRALY
WifE & L HRE50° M & & 2 b5 & (Table
D), IRALCKE G TRRAE2ME, TERE2TH
£z, EBRRZE 7EM, SFO6RENERI k.
LA LIEAS0° W B & < BAZE 13806, REAE14
Wz, ez 3 M OEFIWEL L, L
b 205 HEAZE S AL, TEERZE 1N O 67
IR Y ALK BER T ORENEE i,
—F, SEZBEORTINLIMEATE, SEF
FTE TR IR HETIRAOTMTH 7. = D13
FEFI 2T &% & (Table 8), IEALCKEE T
GEASELIEA, REWAEI4MAL, FEHESRAE 3 EAL
DEHWHENETE S hich, TEEEDS B 1
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Table 8 In a study of 13 of these cases of hilar
lung cancer, 40 lesions that are clearly shown by
use of bronchoscopy. Comparison of numbers of
visualized lesions by tomogram and zonogram.
Number in ( ) means false positive

Smooth narrowing

Bronchial  Bronchial
4 g bronchus due to  Total
obstruction  stenosis tumor compression
10 11 14(1) 3w 28(2)
50° 603 6 1 13(3)

Wiz, ESRED b 1 M SEZHETRER
S hish oz, Zhicx LIBAS0E B & ik
PAZE 6 ERAL, TREEPLSE 6 ML, FEBEMRIE 1 o
EHHISRENEREShIC s EE o, LobH
E LWL 6 i 3 MRS EZETREY
mbbhlchofe, 2hl VIEALCKEETOE
ZRITAVREF26HEDO5% T - e DT L,

HAS0° W B T DIELRIZIFEFINFE, HT
MZ25% TH -, BALCEBE CHBLE .
Do L MRBIC DT A B &, T RIE 7 #67,
# B, B'OMRAEL 2 AL, PHSKEZEFTED /)
flfE 2 AL, THAD/NERRH 1WA TH - 7.

a

FCR % i\~ 7o gt e i i g

IFEAI S5 5,

DEEM 1, 57e%, #iE, /MlfesE (Fig. 6a, b)

IRAS0°TE mETE £ (Fig. 6a) TIE Lo ke
RRDLIADA, FESETER, THOMERIR
BTHsb, RAELCEEE (Fig. 6b) T4 L% o
PPEL I P RE TR, THROEARE LIEL
B85, CTTRESET Y v AHOMEE I ES
htuws,

QfEFI 2, 663, Pk, B (Fig. 7a, b)

RAS0 K EE T H B!, B:oisEsgEi-h, Bla
LT LT B X 5 1IBbh s, L LIEAL0H,
[B{RCI2 Bla iz iv7a 26 b SLEFRO KA £ 38
BIEETHH, ECTHAETLE, PHIELRH
DEHEIRD LI D, KELH TR EDOEHM,
fERRBICESE D B 4 B, BUIE S, Ba -
BIRFELRD b i, FRESEZRICI/NEE D
RBEBHR LA, ThbOFRIXIEALCKEER 1#
TLHRSENES,

@ fEGI3, T6iE, B, BRFE (Fig. 8a, b)

A5 HTEE: (Fig. 8a) TAXSKEZ Ok,
TEOMENA LGNS, RALCKEE (Fig. 8b)
TRIhbM L DR CTHEICKE E#oRRsE, £T

EMI% ‘|i

Fig. 6 Case 1. Small cell lung cancer (57Y.F). Antero-posterior projection.
(a) : tomogram, exposure angle 50°. (b) : zonogram, exposure angle 10",

(48)
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Fig. 7 Case 2. Adenocarcinoma of the lung (66Y.M). Antero-posterior projection.
(a) : tomogram, exposure angle 50°.(b) : zonogram, exposure angle 10",

a b
Fig. 8 Case 3. Adenocarcinoma of the lung (76Y.M). Antero-posterior projection.
(a) : tomogram, exposure angle 50°.(b) : zonogram, exposure angle 10",

EOEIMBELERLES. JEIZHFECRETRH IV, £ &=
DEEAE, AEROFLVERE, EERETE RER X D BHFIES, MERREDOZUNIT 7 4 1+ 21
fzfB o tapering HFRFAEHFRD b i, R v @R htel, Lal,

SER 4 55 A25H (49)
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