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New Directions in Neuroradiology
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Since the first introduction of computed tomography, neuroradiological practice has been changed to a
considerable extent with infrequent application of radionuclide and air studies. At the same time, clinical
application of new non-invasive procedures has been investigated extensively.

In this special assigned report new directions in neuroradiology have been evaluated in the application of
various neuroradiologic procedures.

1. Target imaging is one of the most important directions in the future. There has been considerable
improvement in spatial resolution and this technique will replace conventional tormography to a certain extent
in the diagnosis of temporal bones, skull base, orbits, paranasal sinuses, vertebrae and sorne long bones.

2. Dynamic CT has been evaluated in diagnosis of brain tumor pathology. Although useful information
in regard to blood flow can be obtained, specificity is not definite in order to make a final histologic diagnosis.
Further investigation is necessary by using CT units with more reliable CT numbers. Useful information will be
obtained in the future in cerebral infarctions with more technical developments.

3. An angiographic system for serial stereoscopic magnification has been developed in order to obtain
cerebral angiograms with increased diagnostic information, lowered complication rate and reduced exposure
to patients and angiographers. A twin focal X-ray tube was developed and mounted on this unit, after ob-
taining theoretical focal spot separation. With this unit biplane sterecscopic magnification angiography is
easily obtained and serial angiotomography and oblique angiography can be performed, if desired. The unit
has excellent maneuverability with fast change from fluoroscopy to radiography.

4. A measuring unit for stereoscopic magnification radiography has been developed on the basis of the
theoretical relationship of object-film distance, separation of two images, focal spot separation and focal-film
distance. This unit has high accuracy in localizing a lesion. A normogram is also developed to obtain
magnification factor and true size of a small object from separation of two images.

In the near future, the foregoing modalities will be widely used for central nervous system investigation

together with emission computed tomography, nuclear magnetic resonance, and digital vascular imaging.
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197240 CT ooMFlic & b b A ¥ 7 impact
BRI ICBHRERE OB, MR ETIC
LubhTuwha,

RN, ThE TR, B
EIER, AN - SO L Lo X
o TEN ThTwiz, CT o MBS Btk
¥, CT, & &EE oA chEr fThh sz &n
%<, CT ofiRIC X - TRk ORFLEOERI L
EhAEGENE.

DX 5, MRS OREIFFE, A
FERUERIC L I — v OB L L OLES L
Db BN, BEF T hic CT, mEEY
X UBHETHHAOH LT 7=y 72 5E 2
TELIHE, WEEERZH, SBED LD
wHH_ED, HioRER - EAE, ZOfF
BERE TR, BREERZHOBYH, B0
AR Loy,

MG OH LW HREE L 5 ETRD
TR o Lk, BEOBE DL, costeffecti-
veness D\ BIEEOFETHS. BT
¥ CRBRICES LIRAECES L2o2odh ]
FEYTERLLY, BB - ¥E L TRKREAZIE
FouwL e, FLWEREEORTE < ORIK
BEMRE L bhb. AEERE T, fiECoW»
TERT—=EFROCHT 5.

II. Target Imaging

EofReE CT 13, %< o CT B3R, L<
MR EEC XY, BRIE{BERIRTWS
HIFCTHB. THDHRRE, =V T A MEREL
LHBEIRDZ ENBSETh TS, 0T
AO#ELSL LT, DNEWBEOEROBES Y s
EFR X - THiE L, 2% A kS5 ER
# 1D, Target Imaging LR T\ BP9 =
hir, A—Fvo CT BERcET — 2% {F
L, BTET - 20/ OELEROBEE Y FH
W 5 HEDD &, BtkiEoRlEE AT —
F v @ CT §jia 1T - 7ot THOVN S WL
YERETAHEEDNH BT, FREREOER &
WEBAIBIT, WESERTVBZ L5 F

HARE SR RE &M W H525

Thigu,

O Ak

GE ¢ CT/T-8800¢> Target Imaging |3, Review
EEERS, @O CT EcIE LT — &
BN e matrix @0\ T OER A FFHER T A HE
WThHY., KETLEED CT {Ex — 10007 6
+3000v fEERFIFE HISK 2 iHEN i 2 D TER D,
Eh iR RENE S h B Ey, REEDED
BEhbmET s, & oERIEY X < HillT 5
#2450 bone detail k{E contrast DK KK DT

Table T Number of cases with target imaging

Regions & Diagnoses No. Cases
Ternporal Bones 16
Tumor 3 |
Inflammation 3
Trauma 1
Normal 9
Skull Base 11
Intracranial tumor 6
Extracranial tumor 3
Cranial tumeor 1
Normal 1
Fracial Bones 4
Tumor 2
Inflammation 1
Trauma 1
Spine 1
Spinal tumer 2
Intraspinal tumor 2
Spinal tumor 4
Disc disease 2
Fracture 1
Miscellaneous 4
Osteochondroma 2
Aseptic necrosis 1
Giant cell tumor 1
Total 46
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Fig. 1 Carcinoma of the nasopharynx

A : Conventional CT. The pterygoid process and
clivus are destroyed with irregular margins.

B : Target imaging. The destructive process is well
shown. Invasion of the skull base by soft tissue
tumor is well seen.
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T13.0.5mm AURETE, 0.4%O contrast T¥
3mm ¥ TRETHZ LHBEIhTVWBY,
(2) ##

P 2123 & LT bone detail @ Target Imaging
2 S CTHEECGA LTV, BEECogsHt
#4606 DIEGIC AH: % E M L 7= (Table 13,

(3) #®H
(a) Target Imaging OHFHE

FTRTOEREFACEFED CT Wi LT, &
RRESE 2B 5 LA TELE. AL BERE,
BROMEC Eh, BORE Y I cEk

(Fig. 1, A, B),
(b)) {USHB MR & D R H

RIEEE O ML %, Target Imaging TE D
BECBETE e LIz (Table 1),

Table T Visualization of structures of the tem-

poral bone
Structures No. of Cases

Ossicles
Malleus 10
Incus 7

Stapes
. .Efar .Drum 5
Promontory of middle ear 9
Cochlea 10
Basal turn of cochlea 7
Round window 10

Facial nerve canal
a. petrous segment 3
b. tympanic segment 6
¢. mastoid segment 3
Vestibule 10
Oval window 7
Semicircular canal

a. lateral 10
b. superior 8
¢. posterior 10
d. crus commune 10
Total cases evaluated 10
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ISEE © BHIREE ich X ShTw
5. BCERE, B, WEDD\VCIIHEEN X
{HiHE R, CT @ window 3 LN level 2245
THZERIST, B/hEviEgdifitdsc
EDHEETH 5.

Target Imaging (33EE © 3mm OB L
B LTHBWHiE 0b Bz Lalbn bz
B, EREEMEE S B L BRSO TR TE
HHEENDD.

(e) BHEOWEHREY & D

fEsemirEBHEEZ 1 Target Imaging o HiHHEE

[ R S R =

% R T & % fEG 2319681 5 - 7ohl, Target
Imaging o {35k 235870 578 D% better, [
FETH-TcbD% equal, {FREID fehotcd
D% worse LT T 5 &, 196411461
1T Target Imaging THRALERILEBLRLT WS
(Table M). FHAE~DOIEHAOHER L &b
% (Fig. 2A, 2B, 3A & 3B).

@) IME

Target Imaging (IfSHE, BEZEEE, BIARE,
FHEROCREFOBMCELILHETHY, 4
—EMOMFEIRT 1L, FEROBIBIRP IR - T LFH
BEELLRBY.

IIl. Dynamic Scan

CT oRED—2Kk, BIECET 5if# E L
higwz Enih s, ZoRBLT, HBEAKE
By BALOERFTHEIRI 5 ~ 6 Bt L10~12%
DAZ A A% L, MITEREAEHZ L2t
THEWIREANIENTED, Dynamic Scan,
Rapid Sequence CT X\ TUL:59997 | KET

Table [ Value of target imaging compared with
conventional tomography

Regions Better | Equal | Worse
Temporal Bones 3 2 0
Skull Base 2 1 0
Facial Bones 2 3 0
Spine 2 1 0
Miscellaneous 1 1 1

Total 10 8 1

AAESHRMMESER F42%8 #o o

B

Fig. 2 Fracture dislocation of the left alveolar
process of the rnaxilla

A : Conventional coronal tomograrn. Lateral dislo-
cation of the left alveolar process is noted with
fracture of the inferior wall of the maxillary
antrum.

B : Target imaging. The above findings are better
shown with soft tissue abnormality.

S OMREREHRLHO—2D HE L EL b5

»C, GE #.o» Dynamic Scan #{Ffi L, F+of
FtE, 480 CT Bk A RE 2 BT 5.
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Fig. 3 Carcinoma of the nasopharynx with skull
base invasion.

A : Conventional axial tomogram. The soft tissue
mass invades the sphenoid sinus with poor aira-
tion.

B : Target imaging. In addition to the soft tissue
mass invading the sphenoid sinus, the petrous
apex is destroyed by the tumor bilaterally.

e, CT iz k5 MESESH oHE Iz S\WT
EEYNZ 5.

207—(85)

1 FHixk

GE CT/T8800 Tix 1t CT 25 1 = %
3% D125 .88 % E3 %%, Dynamic Scanadkig
i+ 5ss, Zhoox 54 2%2 08B ©
6 MBI A T 5 = ENATRECH B, #Eo T,
A5HEC 6 B CT B bl s, T lhER s
W, ¥ 1 5EoKEOBEBC6HKDAT A 2%
EROREREY S WTRET A L LTS
% (Fig. 4),

ZOfER, 4.5~ 5 HHI2M DR T 4 =AM
|E SN, HIROATA AL, BLAFAAD
B, BEolfrrhFho | MoE R
THZENTED. - T4.5~50Hc, &5
24D EN A 4 AHE LR B,

KEOBEC Hic» TE, KEMBKHI14~I15
gl # FRiSiRC S A L, BHEBBEKI10
PRCEEEZR DB L, IBDAT A A3
HHRP A ET SRR s h, EFEAIL 2 K
HOAZ A A BHIHERS.

(2) ##

BfE% T Table IV L 5 7 #3061 0 s
iz Dynamic Scan %L, #1171,

Table IV Number of cases with dynamic scan

Diagnoses No. Cases

Brain tumor 17

hemangioma 5

.g]ionna 3

metastasis 3

acoustic neurinoma 2

meningioma 2

pituitary adenoma 2
Infarction 8
Miscellaneous 5
Total 30

3 #R
(a) IEHB : EEG Tk KMEE, KKE
HKEE fc\ - LITBEEOMIC &% time density
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Fig.4 Time course of dynamic scan.
1 2 3 4 & ] 7 B 9 10 11 12
Slice No, +=—— +— +— +—3 3 +——3 — —r A—r —— — —
58 5.8 5.8 5.8 58 58 5.8 58 58 58 58 5.8
2.0 2.0 2.0 20 60 30 30 30 30
Tire [see) e —————+——+ $ et et et +=— f——ri
t t t 1 1
Time course 0 156 390 1048 176.4 2848
(sec) (ca. 3 min) (ca. 4.5 min)
1 3 5 7 9 11 1 15 17 19 21 23
Segmented «— 4=+ > > = q—as - — — — —_—
ima‘;e NoI +— — ~— -~ -— -~ - — -— - -~ -—
i 2 4 6 8 10 12 14 16 18 0 2 24

curve PEAvh B, BEHINEERARABER
Broalinirb B B bh, peak HIE

LA bRECTHRL, RKECEROMHEETS
7, 200~30B kI HEIRRIC X 2BED CT i
Baizbhs, —igcil, KEE ESELIL 35
$, &y bbb, FTHERT.
(b) A=vohy—< 1 &l ER, Fuve—
7 RURBRIRE TR ARLNED, 540K Td CT
fEEEEREAR ORI X\,

-

(c) BEWEEER : CT {EX 15BrBfulr b
AL, ToHBe—- 71 XFHETHD, WA EE
THAPLCED, TR 2H~3HMeRS. L
1 b4.50 iy, BEORMAIRAHE L, CT

fEo LHE L bhE, =0 LRTES < BB
Mo X s EFORE &L bh b (Fig.

5A & B),
(d) TEMAER : CT {Hr20BESHE L7
AL, PERE—7, BHEIRTROR v —7H

S.S. 56 F ACOUSTIC NEURINOMA

130

120

100 F
20
s0F
7oL
6O /w“‘“‘“.‘

50 o

DENSITY UNITS (CT NUMBER)

“'""‘--n-—\/ﬁ‘"-

aol
30

20

0O 10 20 30 40 50 1 2 3 4 5
SECONDS MINUTES

B

Fig. 5 Left acoustic neurinoma.

A : CT with contrast enhancement,

B : Time-density curve
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M.K. 52 M CEREERAL METASTASIS
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#o F

DENSITY UNITS (CT NUMBER)
& 4 @
o & &
T

n
o

40 /

CEREBRAL EDEMA
- TS -.q--"""'-..._._

I " L " L N " " L
0 10 20 30 40 50 2 3 4 ]
SECONDS MINUTES

B

Fig. 6 Left frontal metastatic tumor

A : CT with contrast enhancement.

Zbhb., RHEORRIZED .

(e) EBMEED @ LB 5 h L s Bt
b, BIEVE—=2, @5 THNRED LA,
BEORH B2 bh b (Fig. 6A & B),

(f) Bo¥E : EcER b Eny, 2k
TR, -2 2338 bh, BcHRE
is CTEER OFIRVBBEDORBI 05
5.

(g ) Hemangioma : Z3E-CERL LR, -
=7 RO Sl THEA—BITHES. L
LEEFIIC XL » Tz Bl ERAYRL, ¥—7
NEL AT, EEANTER &SR ERE
LT WS RE—vHTEThOLH 5.

@ IME

Dynamic Scan ok & 7efl &0k, BHE0 CT {E
DELE R OB TMHZ LR TEBZLTH
5990 = nA FIF LT EE O AT oH5

B : Time-density curves over the tumor and edema.

BT 5EHrH2BERALN LS, ABECX 5
specificity (363 Ld @ik (Fig. 7)999,
SHBBHTARERE LT HRE B T % Bl
&, CT »vA—DRE®OME, 75777

F ORI ERBHD, BRBRIhBREZ &8
BnrEZ LB,

Bt #E © Dynamic Scan {2\ Tix, 3k, F
MEOBRECBIRSY 5 518, FhRE#EETE
HHREVROh BTN S S LBHh B,

3k, A& LEEEOEWIEREYE DD
v, EREPCERRIR EAT S EEB OB,
BTH), BT — 22 EL, EEORS
TOF -2 fHHTED X5 hEENET IS,
AMF—vDCT L, 7Y —=v s LTER
IRBZENE BT THD, ¥k THEBRLE
{ZJ8&3 5 Dynamic Scan #:EfiT<&» E 5]
B, mESE»SELhLHRE IRAN K
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1
30 e VENOUS HEMANGIOMA
. A=A MENINGIOMA
1 x * PITUITARY ADENOMA
. Q0 ACOUSTIC NEURINOMA
O———=0 METASTASIS
A4 THALAMIC GLIOMA
100
E 20
2 J \."""‘“---.._
5 80 R
2
z o} Poubiec,
> B T T m
2 I ey
5 60 /"ﬂ-qr;/ —
g “=--g—a0 ,? #ag—
a e
50}
'5 Armdrdh S
40}
30
20}
1o}
M S S - L . " "
0 10 20 30 40 50 | 2 3 4 5

SECONDS MINUTES
Fig. 7 Typical time-density curves of major brain
tumors

ATRETHHY, BMmMEEYOEWES hBIE
BT, Hich BICHEIBRGCEWIHRE L 5
.
IV. K 37 6 B i B & &
CT »)EL MEBRHROBRCAVWOh3 X5
winh, MERECEFTIXET CT »3E/ &
h, zo#, LECE U TRNEEY ERIh

AAEERARESERE BoE g5

HOPN—F v OREIERF & e - 1.

T, CT BRoF L MEEHEOHD
FeELTHRBE, KALTEZ20HRTHE,
WEXMLBLENRD D, TOHE—1L, BEED
FETHB., FOrdITII/NRE, BHHmE D8
BENWBEThY, TOIIHEACE »ER xhb
(Table V). =@k >3 icHAMIE, IKArfgiE
EREDeRRED. T, EHIT X - T,
Wi B Y R T AR F O FR O SREDOER X
hAEHELHB, B, EERU FEHRESS
WIT T LR AL BB,

—7, HHHEDIA b, CT RRoMmEEY L
LTRAKERBECHS. SOHER, A7E0HE
EwBtRTain st cosfie, #HH
EHEEREARS ERL 2 Lic X ) APHEDIEY
Pie TE BN, LRTREEHAREYERT
Rl CAELILS. ¥, BERMoE
fy, REOBRMFEHrRMEILZ L, BELH
3T e ENECER» SIMER~T B
5 HEEERAINT B LTk - TRREIC e 5. 1if
FOBEOBE DI THENT—FTLTLS
MEAELEL DT THZ ENTES.

H=3KE oWFEOHE & L THEBREE OER
BB, hTAY 7 4 s, FEEHEKOMF
B, Z7v—FrBReFELE7) y FRERL
W AT ADHFEC L STA[EETHD.
Do tvHEWRLT, EH OL197240

Table V Cerebral angiography in CT era

1. Increased diagnostic accuracy

(1) Clear visualization of small vessels----.-
(2) Stereoscopic visualization of abnormal----(B)

and normal vessels

(3) Versatility of radiography-««..cceou-. [

(4) Accurate measurement -««+«s s oos e

II. Decreased complication

(A) Magnification angiography

Stereoscopic angiography

(C) Angiotomography
(D) Oblique angiography
~= (E) Equipment for measurement using theory

of stereoscopic radiography

(1) Decreased amount of contrast media----- (F) Biplane angiography

(2) Decreased procedure time -« eee oo er o
(3) Infrequent change of positions w«-- -

. Decreased eXpOSUTE :«:es sessrrrnsmecsinnn

~(G) Maneuverability
-+ (H) Shorter time from fluoroscopy to

radiography

weweof () Rare earth screen- ortho film combination
(J) Use of Groedel effect
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k, BARAEMEEYOPRICHE - T, Bl
Z 0 X5 I HR oA IERIERE “Pangiomax® %
SER LD T, ORI, HBKIGHZhLI
BT 5.

1D BrERdE

% DIT2GELIRHE > T & Fedh KT A R I 5
WO, ERIRAIBGTE 5D h 2 o TRz,
197641zt Single plane O3k 7 M &R
EEEY RFLME LY. o EE T3 FHR68
mm OFBFEREIES LT XD, XEERY
LT &2, 20mm 7 555mm o 3
DR OTFATIe XRREZE/ T, TR AR g
R ER L. KEOREL, BiX ek 585K
DENYHYEEOETDOH B L, HH—KO
SR, AHAmE L TElVw L EThs
hen

1979F I X AR A IR TR MR b5 &
Ly, REZHEEKIERE L ERTE S
HEEAPTE - (Fig. 8). Z o¥FC EEN
RO EY, BHnESEE»86h, —iG
DOERREZ DB ENTEL?, Kok
T Lo R oKX E 2SR C0.24mm g s
&, RUOEHROB X X 3EECETARSA
5T ETH-Tc (Fig. 9).

PEoT, WERRZIRB SRS Linl, MY

S5

4 ="

-4

A e B
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DR R X ATER, BE O YR HA T 1,
ZOfebk, F—ERNC 2 2 0EREYFET 5
XEGERRD R XM E BRI L w2 5. =0
X 5 I/ FRIL19664E1. 7' 2 ) %@ Rogers |z X b
ZRIh, KEOHHPRBEh T3, K
DEHAR 2 2 TEHBEBEH T 2 = OfvMER
T B XBEROBIETT) Lic DT, 19804
E#E%ﬁ%%@ mﬁrm&ﬁﬁLt

Mkziﬁkﬁ%@ﬁﬁﬂ@ﬁ%ﬂmkm cgzﬁfgiﬁﬁﬁ
1, B oEMORE, +oBRNERO%
MTHS. ZEAHEEE KA AR A X g
EERIETHLTH 5.

Bx G HEEMETIEARE Licsa, ihk
BIXEE, WAREIMETHERETHS &\
SEZRHHRC LTHHY B L. BEos
VIR TR GRIALTHH D, DWiESR
Al bTh s (Fig. 10),

KB OB REO—21%, Mgk 2
5 ERBEICETHEREL M f5icin 22 L ThH
5. BARMGEFE, M fRcBEco i
I ECBEL gncft a0 2 ThHB. &
OFEPLLEIFTETHIAT A ENEE L
L,

(®) WmRILkGROBE

47i
(=%

—

—
thzn

Fig. 8 Arc rotation mechanism of the tube

1. Tube support
3. Motor
5. Internal collimator

2, Lever of interposing arm
4. X-ray tube
6. External collimator
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Fig. 9 Apparent enlargement of the focal spot size
during pendulus motion of an X-ray tube

OBJECT MAGNIFIED IMAGE

WSWAY;

N X

Fig. 10 Magnified image
A : Magnified image in three dimensions
B : Magnified image in two dimensions

LEFT RIGHT LEFT  RIGHT
FOCUS  FOCUS EYE EYE
\
i
h\ i
|
I
\\ |
Tr| {|Cr[1y
CL
: s
Tr| |Cr Cu|Tu X
el W | | XL N
—
[“ Wz
A
By g RIGHT .| | o
A FILM ) .:%
D P A
RIGHT \';> ~ LEFT FILM
FILM s § e
, ,
EXPOSING VIEWING

Fig. 11 Geometric arrangement for stereoscopic
magnification radiography

A : Exposing B : Viewing

H AR EER A ERE Hi42% 25

" REERIL 7 4 A A DMEIR—ET, $oE
BEZ 4 VAEET 40 AT B (Fig. 1), 4
Biehlco I BEB I ERD L >5TS
b, PO ET Y —FK X2 b Lo R
AEHLUEEELTHEXIRS, 0BT
CWEBWEDRE W LA IE, MEWVEEL e
ZEINB. SLERREAR ORISR < W
o fclfh, BE30E5—20@ICEE T L
wfibis B, oD VB oA E R o dk
A LieoTRD, HHEEHHRETEBMCEELTH
h5.

@) HARIEIBFIC 51T 5 =5 i R BEgE
YRy v = —~WARTH, 2T D, Dv iz
R 7 4 ATEEERE, BIZRERRE, S, Sv R
IBEME, MEFLRSIEEME, A xpufdtomdE s, Bikm
AN B 7 4 L A ETOREETH DY . BEEKI
MA DB S ikkXhT\5 (Fig. 12). £0#
FRCHU=EPC ST 5 AR ZIGH 352 &
wwxy, (1), @QA»@ohs —JF, ADHE
ZRTHL=AF o KAIRELIEHT 5 & (3R
BELRB. IKKROERE S (WY E LR, K
WREBERNL G)nEbh5.

S W
Left Elyer IRight Eye

s
Left Focus Right Focus

B
Xmy Xu
X

(B) Viewing

(A) Exposing
Fig. 12 Basic arrangernent for stereoscopoc magni-
fication radiography

A : Exposing B : Viewing
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W,: §=B:D—B €))
W,: S=A+B:D—-(A+B) @)
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thooREMLorkicxyh, 6, M),
@DoELEFEHRE.
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)% (1), @ifALT
1
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W,= B S = ! S
D—B p_M—-1 o
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__A+B
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M—1
__ ATy P
- y—(A+-M=1 p) S
M
MA+(M—1)D
=——D_MA 5 @
Hig, &), (M, @&A»L @K, @O
b (10) A EEhS.
B), (MDEIV @)
X=W,—W,
MA+4(M—1) D
— S ——8-M—1)s8
M?A
D—MA 5 ®)
(€ ”_
X=Spy—Ma~ o)
DWWk, (9), U0 2 A1) KAl#rh
5.
@, 0 ZZEL iR\ T
_ALL_S_S. MA
D—MA —MA
P O..C
_Sv _ D-MA .
S=M " DvoMA an

R A DR D T\ 2 B S e

HRTH 5.

b L, Bk B 27 4 v A SR
B, B ST T RE 12) RARaT
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~ S5 D
R M Dv (12>

¥ic, BOVEEEE L BIEEESR CThIUT, B
w (13) R&ics.
=2 D)
:@ﬁ@ﬁbb:k&ﬁk@%&u;ofﬂ%
. ZDIehT, USRS REEYZE 2 %
u£r£012ﬁrwiﬁw LG oBEIER
Ui (Fig. 13). #ExifIBEME K X e h 2 Pas
gExE ey, hEesE BN ELER Xh
B, L bEgEEE Y2 CHZT 5 L, BIZE
B K E T IIEASRE L ), i
{ld, HxDO77 =2 BEHBTLRET
X5 efmr B ohTv b,
QD 27577 1 [WR LTRE 1T - =
(Fig. 14). (R BIZ=HE#E T 0cm THB LTS
L, PhKER 2%2.0f%~3. 080 i Tik, Sik40

NN 4
X
\></“”\
2N
\></ N
2N

5=45 mm

Fig. 13 Stereoscopic diagram for two times magni-
fication of a triangular pyramid in various focal
spot separations
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HARESER R &M B8 g8

5
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(2) M=2.0
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Fig. 14 Relationship of focal spot separation and viewing distance in various

magnification factors
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Fig. 15 Diagram of the twin focal tube

A : Axial sectional view
B : Transverse sectional view at the focal spots

(Fig. 16). L» L, -0 X5 eXEEmRiis
DXFLAT WSO THY, R HrEihiz
IR RB I LIciRTH 5.

(6) RB=HFMIEKIAFRELER “Pangio-
FLRE oMY e (Fig. 17). 8o
Hvr ) — i, 2HoBERLE 1BOFHR
FDEDOFBRT WS, BERML Sy 77 4
VAF =V Py —TfTH., WEAXEE G):M
MERXRE (DEIMEFEXETC Lick->T, fif
BoOARBRZ MAEER X SRS hTw5b, &
VY = REAIRO Y v/ (e 2 TR X
Zbh T, FllHA 30 EA RS /oo
TWwWa, EBIE, VY7 EEs (DT s

hisb, BHEoFcERETES L5



IRFIS74 2 A 25H

215—(93)

3 FFD=1020 MM R
_o
//
B FOCUS B »"'""/
NI _

\ %g / - e c
\: FOCUS A

l...-“" ‘““--...I _JP 12° FILM

4100 MM |

Fig. 16 Inhomogeneity of X-ray from the twin focal tube
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Fig. 17 Schematic diagram of “‘Pangiomax”

Base

Ring

Gantry

Image intensifier

Armfor X-ray tubes

. Twin focal X-ray tube

. Microfocal X-ray tube with a large focus of 0.8
% 0.8mm

8. X-ray tube for fluoroscopy

SR AR CORtORE

oo Tnh. EE7 4 AR, 020mm, £
S AR ORREEE 13 500mm © H 5. FER=I
FE LR 21T - 7o BE oIk K3 #92.0fF
Th H Fig. 18). WEMEREIL 7y 7 7414

Fig. 18 ¢Pangiomax’ being set-up for contact ab-
dorninal angiography
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BARESREIRERIERE #4258 w25

Table VI Exposures in magnification cerebral angiography (mR/mAs)

Skin Lens Gonad Integral
Techniq ue Skin Exit Thyroid Dose (GM
Right Left Female | Male | RAD)

65KV | 58.6 0.15 58.6 67.8 0.147 | 0.001 | 0.002 66.5

Anteroposterlor | 75KV | 68.1 0.28 68.1 88.8 0.240 | 0.001 | 0.001 86.1
85KV | 86.1 0.47 66.6 84.3 0.493 | 0.001 | 0.003 118.4

65KV| 35.9 | 0.34 | 359 | 264 | 0.168 | 0.001 | 0.001 80.1

Right lateral TSKV| 46.6 0.54 46.6 2.91 0.290 | 0.001 | 0.001 116.7
85KV | 56.2 0.98 56.2 3.04 0.600 | 0.001 | 0.001 160. 4

MR/HR, SOKV, 1mMA 5—10 SCALE ®) &
- PRSI BT 5 R L a2 PR L
——

Fig. 19 Radiation dose in our angiographic room
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& B).
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Fig. 20 Recurrent oligodendroglioma in the frontal lobe
A & B : Stereoscopic pair

Fig. 21 Arteriovenous malfomation in the pons
A & B : Stereoscopic pair

A B
Fig. 22 Hepatic metastasis from carcinoma of the stomach
A & B : Stereoscopic pair




218—(96)

BB m AW SEHRTCABLCT AL - = —
H —=F O REN L IR, —Oo0BRITILiR
HERROIEAFEL L2 b oTiEy. —H, &
HOIBKBECONTHRETHD, HOILK
RIIHEETRTETH 5.

(1) #ERILEBRFE DA DO RE

XERD 2 o0ERTEEDOH S M 2D
74 vs ECBEIRIEEE, Thbomo 21
D7 4 s EOMNBEOEERWETHE, 7404

HhbORITEZRZ=— 2 CE bR %
o"l‘W

(Fig. 23), coFEEXFH T, fcOoRpBEY
hEFHIOEA LS.

‘I Lotk AB % fEsl FL, FR THRE L
BEDOEED 5 2 — 2 %R+ 5 (Fig. 25),
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Fig. 23 Schematic diagram of stereoscopic magni-
fication radiography
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Fig. 24 Determination of X using coordinates on

the film
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Fig. 25 Spacial arrangement of stereoscopic magnification radiography
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Fig. 26 Block diagram of measuring device for stereoscopic radiography
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Table VI Errors in measurements (mm)
Examiner | Distance A| Difference | Distance B| Difference | Angle A | Difference
A 29.0 -0.7 2.7 - 1.5 57.9 -0.7
B 29.0 -0.7 75.7 +1.5 60.3 +1.7
C 29.0 -0.7 4.6 +0.4 57.8 -0.8
D 29.0 —-0.7 73.7 -0.5 58.1 -0.5
E 29.2 -0.5 75.3 +1.1 60.6 +2.0
F 29.6 -0.1 75.9 +1.7 60.8 +2.2
G 29.0 -0.7 74.4 +0.2 57.8 -0.8
H 29.1 -0.6 74.7 +0.5 58.6 0
Mean 20.1 -0.6 74.6 +0.4 59.0 +0.4
True Value 29.7 74.2 58.6
Mageification ~ Size of Miozuransal e WA,
foctor Discrepancy
o . B, RAmzo HETLHE #lE DTS
spe ™ oW TEE 25, IR mEEEOA 7 ) —=v X h
2. 7 L. T, WEHRY B L0, CoriBEL
I 6 . L ok 5 AR A ThREYED B &
24 [, WA T B LE % bhb, B, Emision CT,
2l . NMR & i @l fnite b i LW C &0 T, MR
L. BAHRBINCIS < BASh 5 B WS &2y Fal
{ i . Ehs.
1 -6 AWML £ O HRATELGD HH 2@z, KM
|.545 B [ K, EARSE, BMLBLPEF, B B o iR B,
I, B BhE COns WLBLEFS, L, KEKE.
ol L " ENFRDESE, BEBRRERF - AREY, RAHED
PR LIs ik AT ER L 0o & &% 3B~ Rl
Fi f2 DEEET.
= i W, o BEERED BaksE L v niciia
SFaR o HEREE, WEO BRithr AR BED
s 1, 1, FEBMD Wiz vl A¥ RO MliR—fEc FE

Fig. 27 Normogram for obtaining true distance
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