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Magnification serial cerebral angiography was carried out with a fine-focus tube (0.1 mm), Toshiba
DRX-431, which is capable of withstanding a higher loading required for high-energy and short-
exposure technique.  As fundamental studies, radiography by the conventional method and in two- and
three-fold magnification was made on the cadaver brain, previously injected with a solution of fine-
grain barium sulfate in the posterior artery. The films were examined for number and minimum
diameter ol observable arteries and the minimum diameter of the artery which can be used to check
the state of an arterial wall. The number of observable arteries increased in the three-fold magnified
radiograph, twice of that of the conventional radiograph in the occipital area, 2.5 times in the paraven-
tricular area, and 8 times in the posterior part of the thalamus. Minimum diameter of observable
arteries in the three-fold magnified radiograph decreased to 0.1-0.05 mm from 0.4-0.5 mm in the con-
ventional radiograph. An artery of 0.8 mm in diameter is the minimum size that can be used to
observe the state of arterial wall by the conventional radiograph but, in three-fold magnification,
arteries of 0.3-0.5 mm in diameter can be used for this purpose. These fundamental studies showed
that very fine vessels can be observed by the three-fold magnified radiograph and this point markedly
differs from the conventional radiograph.

This magnification serial cerebral angiography was carried out on 101 clinical cases, including 38
cases of intracranial tumor and 44 cases of cerebral vascular diseases. This technique was also used in
two cases of vascular disease of the orbit and two cases of spinal cord disease. A mew movable and
elevation table with a radiolucent head supporter was developed for magnification in lateral and
anteroposterior radiography. As a result of this examination, suspected diagnosis of intracranial tumor
was denied in 4 cases and negative diagnosis of intracranial tumor was confirmed in & cases by this

magnified angiography, which could make correct and final diagnosis of intracranial tumor possible.
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One of the advantages of this magnification serial cerebral angiography of intracranial tumor is

the great visibility of tumor vessels which cannot be seen on conventional angiogram and makes it

possible to obtain an accurate estimation of the extent of a turor.

Various cerebro-vascular lesions studied were arteriovenous malformation, cerebral aneurysm,

cerebral infarct, transient ischemic attack, hypertensive or spontane intracerebral hematoma, carotid-

cavernous fistula, and Moya Moya disease. Small vessels that are indistinct or not visible on the

conventional angiogram are readily identified on the magnified film.
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Table 1. Radiographic Rating of 0.lmm Focus in
Direct Three Fold Magnification Radiography

Tube Exposure Time

Exposure Mode Voltage

0.1sec| (0.2 sec
80kVp | 35 mA | 34 mA

100 kVp | 28 mA | 27 mA
1 Exposure/sec 80kVp | 32mA | 29 mA
% 7 soc 100kVp | 25 mA | 23 mA

2 Exposurefsec 80kVp | 20mA | 27 mA
X7 sec 100kVp | 23mA | 21 mA

Single Exposure
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Fig. 1 Radiographs of a cadaver’s brain injected
solution of fine particle barium sulphate into
posterior cerebral artery. Radiograph were taken
in conventional method, two fold and three fold
magnification.

A:  Anterior part of occipital lobe
B: Posterior part of occipital lobe
C: Paraventricular part

D: Posterior part of thalamus
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Table 2. Number of Observable Artery of Cadaver’s
Brain in Three Methods of Radiograph.

Method of . E
. Radiograph|Conventional Magnification
Parts Method Two Three
of Brain Fold Fold
A 6 9 13

B 6 9 13

C 5 9 12

D 1 3 8
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Tahble 3. Minimal Diameter of Observable

Artery of Cadaver’s Brain in Three Met-
hods of Radiograph. (mm)

Method of P
Radiograph| Conventional Magnification
Parts Method Two | Three
of Brain Fold | Fold
A 0.5 0.2 0.1
B 0.4 0.2 0.1
C 0.5 0.2 0.1
D 0.2 0.05

Table 4. Minimal Diameter of Artery of Cadaver's
Brain Which Is Able to Observe The State of
Wall in Three Methods of Radiograph. (mm)

Method of P

. Radiograph Conventional Magnification
Parts Method Two Three
of Brain Fold | Fold
A 0.8 0.5 0.3

B 0.8 0.5 0.3

C 0.8 0.5 0.5

D 0.3 0.3
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F1g 2 Movable and eleuanon tab]e for magnifi-
cation radiograph with a radiolucent head supp-

orter.
Upper: Arrangement for conventional radiograph.
Lower: Arrangement for magnification radiograph.
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Fig. 3 Radiolucent plate as head supporter (arr-
ow) which is pulled out from upper end of table.

el —

Fig. 4 Arrangement of roentgen tube, patient’s he-
ad and rapid film changer for conventional and
magnification cerebral serial angiography in lat-
eral direction.

Upper: Conventional angiography.

Bottom: Three fold magnification angiography.
Patient’s head is supported by radiolu-
cent plate.
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Fig. 5 Arrangement of roentgen tube, patient’s he-
ad and rapid film changer for conventional ma-
mification cerebral serial angiography in antero-
posterior direction.
Left: Conventional angiography.
Right: Two fold magnification angiography.
Patient’s head is supported by radiolucent
plate.
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Table 5. Clinical Cases of Serial Magnification

Cerebral Angiography.
(From April 1972 to March 1974)

Disease No. %
Intracranial Tumor 38 37.6
Suspected Tumor 12 11.8
Skull Tumor 1 1.0
Spinal Cord Tumor 1 1.0
Suspected Spinal Cord Tumor 1 1.0
Cerebro-vascular Disease 44 43.6
Vascular Disease in Orbit 2 2.0
Head Injury 2 2.0

Total 101 100.0

Table 6. The Regions Magnified in 122
Times of 101 Cases.

Region Times %
Skull 1 0.8
Orbit 2 1.6
Intracranial | Supratentorial 90 73.9
Space | Infratentorial 22 18.0
Cervical Cord 5 4.1
Neck and Uppe;fP';‘;fomx 9 1.6

Total 122 100.0

HARESERMMESMIE H34k Ho %

Table 7. Angiographic Procedure in 122 Times of
Serial Magnification Cerebral Angiography.

Procedure Times %

Left Carotid Angiography| 44 36.1

- — : 63.1
;l}l:’lﬁht Carotid Angiogra 33 97.0
Left Brachial Retrograde
Vertebral Angiography 20 16.4 36.9

Right Brachial Retrogra-
de Vertebral Angiography 25 20.5

Total 122 | 100.0

.
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Table 8. Objects and Clinical Contribution of
Serial Magnification Cerebral Angiography
in 50 Cases of Intracranjal Tumor.

Contribution

to Object

No. %

Object No.

1. Correct Diagnosis of | 1#| 100.0

Mass Lesion

2. Exact Diagnosis of

Intracranial Tumor 15 14 93.0

3. Denial Diagnosis of
Intracranial Tumor

4, Determination of Kind
of Intracranial Tumor

8 8 100.0

4 4 100.0

5. Determination of Extent

of Intracraninal Tumor 3 3 100.0

6. Analysis of Conventional
Angiographic Finding

7. Additional Information
for Operation

il 5 71.4

2 1 50.0

Total 50| 46 92.0

* Intracranial Tumor was denied in 4
cases out of 11 cases.
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Fig. 6 Conventional angiogram showed elevation
of middle cerebral artery (M,) but no tumor
stain is observed.
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Table 9. Valuable Finding of Serial Magnification Cerebral
Angiography in 34 Cases of Intracranial Tumor

\\ Object D-f . _g ; - = g = g é‘,.é.:om 4 g
\\ Magnification %% g’ _g .E *E' 5 .E E 5 3 q:gu -E E o
= A~ | ¢ §-8 | 858 | 52F | 38 B
T~ Cases iy Ag 'g"&'[-* E oF g g g5 &
OO B s B | ke | B | 5
Bt "-'.—' c e et :: m -
S | S | asf | AME | A8E | £3F | FE3
Findings | 7 14 4 3 5 1 34
Tumor Stain is Observed 2 2
Tumor Stain Became Clearly 5 1 1 7
Tumor Vessels is Delineated 5 9 4 1 4 23
Localized Dilatation of
Vessels in The Tumor is 2 1 3
Observed
Irregular Wall of Vessels in 1 o 3
and para Tumor is Observed i :
Feeding Artery is Observed 1 2 1 4
Star-Burst Vascularity is 2 9
Observed i
Drainage andfor Early Vein o
is Observed 2 4 & ‘ 1 L .
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T DB IESEIE R & I BRI e X o T

Fig. 7 Three fold magnification angiogram of sa-
me case as in Fig. 6. Magnification reveals
definite tumor stain and tumor vessels (arrow).
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Fig. 8 Optical enlargement of film of Fig. 6. No
fumor stain is visible.
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Fig. 9 Glioma of the 1t. frontal lobe.
Diffuse shadow in the middle part of 1t. frontal
area is only evidence in conventional cerebral
serial angiogram.

Fig. 10 Three fold magnification angiogram of
same case as in Fig. 9.
Magnification dernonstrates that the tumor stain
is consisted from tumor vessels which has irreg-

ular lumen (arrow).
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Fig. 11 Optical enlargement of film of Fig. 9.
No tumor vessels is observed.
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Fig. 12 Glioma of the Corpus Callosum.
Marked seperation of pericallosal artery and ca-
llosomarginal artery is only evidence in conve-
ntional cerebral serial angiogram,

same case as in Fig. 12,
Magnification shows brush-like tumor vessels re-
markably (arrow).

e, Fio 1 BloRBALERPRBIESIC B\ Tk
BaPREEY  — R ERY I Lo, o
SRR BB T/ i s B X h
WBZEwEOR.

AR IBIE O 2 flic s\ Tk Fig12 o = &
< —fE AP Fs \ ~ TR T PR DR & 20
BER & ORI L, = o iigay s
ey, IR HGEIM AR «« X o Fig.13
DO EL FIFRIBEME XD D Z ENTER.

N AR BIES I S AR s EmE L
T OIEGRE T 5 51 & 2sisd BT ih Aol
B EERC Lo TEEmE 2R, LrbES
MEAPEOAHAN R £ THRDd 2 .

HARE SO e & HEE 34 o5

BB RINEERIEE O 2 Plic s Tik—Aim
B X > TR bt 8 i SR i
B i BB X o CRIVNIE S I % R ints i i
BThnH T EHELRT.

BRIEES O 1 Fhic s\ TR HER SR X
DTRESEBRE 2R, FRREolwn
, TAMEBCRET S LOoHENEETSH
Dt ABICRE LTI Rk SR & 1T
5 7 i o CIEEIR A EE M SRS h
TWicZ &MY 20k

BEEIE D 3 Blicds\ T, TR b 55E e
A & 5 [EEha o st IS 2 | LT v
fedd, KKK M ERE I X > THRBEC 3
A EE M &R D SRS HEEC Lo i
BEOBAED o WA N E Y SIESIEE TR
TRTWDCExMD, ikt s
[EAE A BRI IR 3o 7o > T R & 737
HEARE A 2 Ldfe LIz k2T, §lEETSH
B e & FHRTRTICAN b 2 Te.

4)  [EEIPA e IR

FIERRERBIE o 3 Filic s\~ T FEM M
ElSY I Lo CEEME> BAANCIER LT 5
CEFIFW LA, chBO3 5 1 FIREEBMm
EHY R\ T EBEREAN © RS R A LI
», Thr BB NROSRIE TS S 2 L%
PR E R Lo Tl e Lt %
Tefiid 2 Flek ik Kl X > Tk U TS
107 D T FARIEEE 2 oD % .

5) BhigREEAEEL

KRR BIE D 3 Pl s\ TIESSH o e
BT 5 EROBIR ¥ foik ko BRI L LT
WA Tk RGN R X o TR,
Z OFT RIEE S & h B IROETIRICE TR
HLTWDH T ERRLIE

6) [IESNFEBIIRO Y

(USHIEMEEIBIE, GEEMEIBIE, RIS IRE ¥
FLBUED % 1 flis X OCKIETHEBIED 2 flic s\
TS~ A3 % SHeAEWYNRA I A 1 i B
2o T S ik, e R EFLIRIE A B
TILIEE AR TINR T 5 2 BilREE BINR 23 IR it M



4949 H25H

BREC X OTERChicoTEE SR, Thh
ARz AL L[S B~ LT\ 5 DR
B bt ERRRETRBEESIC B\ TR
SR ERPC I o TAERBE LEEL TV
12 % i I EH~D S HBIIR &Y &
.

7 BREE TIERAE OB

B AR E S D 1§ & TR T BRIE D 1 6
kW, B aREimERL R sh
e bbb, flEEC s star-burst va-
scularity 2338 Bhte. T b LA RIS
P 3\ TR E G M R @ X o Fig.
14D 2 L { HEBERICHBHEE 2 A LDDHDHRT
HBA,  IRKHEGEME Y % T8 21X Fig. 15

Fig. 14 Sphenoid ridge meningioma.
Conventional cerebral serial angiogram shows
diffuse shadow in skull base beside openning of
carotid syphon.

Fig. 15 Three fold magnification angiogram of
same case as in Fig. 14,
Magnification demonstrates star-burst vascularity
in the site of tumor (arrow).
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Table 10. Serial Magnification Cerebral

Angiography in 44 Cases of Cerebrovas-
cular Disease.

Diagnosis No.
Cerebral Infarct g
Transient Ischemic Attack 2
Cerebral Atherosclerosis 9
Hypertensive Cerebral Apoplexy 3
Spontane Intracerebral Hematoma !
Cerebral Aneurysm 5
Cerebral Arterio-venous Malformation 12
Carotid-Cavernous Fistula 2
Moya Moya Disease 3
Cerebellar Angioma 1
Subarachnoid Hemorrhage of Unknown 3
Cause
e ® Tota] 3 44
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Fig. 16 Conventional serial cerebral angiogram of
the case of Arterio-venous malformation in the
temporal lobe.

Fig. 17 Three fold magnification of same case as
in Fig. 16, Magnification demonstrates new fee-
ding artery (arrow).
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Fig. 18 Arterio-venous malformation in the cere-
bellar hemisphere. Conventional cerebral serial
angiogram shows large diffuse shadow in the po-
sterior fossa.

Fig. 19 Three fold magnification angiogram of
same case as in Fig. 18.
Magnification demonstrates numerous vessels of
arteriovenous malformation as well as drainage
veins.

FOEMBETFMc L oThIRFEE L E DD =T
WAHD., ZORBEECIIRFEI S CRE
LEXETAERE S, Z0kdBIHERESR
PR OBRAA B2 BT 2 b AN e 45
ERFHETHS.

3. BXBEZEC T3 B I A i

9 il o BT ZE Gl iz 5ot L TG mi e i B i i s
fTlebhilcr, TORMNLEBERKRDOT LT
bH5.

1 PAEBIRE DFER

ISR ZEE AT 5\ T E % b FZEBIIRE: % B4 1m

AARESRHS RS M 5348 Ho %

BEC X S>TERT2 2 LT LD ES Tt
W mE T m AT HY & TR o R S FAZEBh DR E:
PARBNEC 07 3 Bl U Tk A HLHE RN 0 4 i
BTy, 2fics\ TR I X R
fo. Shuksmaibiac s W CEAZEBINRE: & b
OREFEEBIREAEE LY, T TEELT
fote BPAZEBIIRE: 2 R0 2 Te o it I AIRIY
X o THEBRES RS hI- 2 & EEE R
LI K EhiclcdThs.

2)  FHIHBL IR O

PABEZE BT 3 \ ~ C i3 PAZE BHRIRAS: % i 1 7 8k B 1
IoTio e 2 L x e TR WERR 2 bR
I NEIR 2 Hi L 5 SRR ZE © 2l & TRsE
A oBWiE e LS 5. BPE I\ Tk~ %
TRAR A A B R e L o T L i
2 PIT FEHBU IR O S T7e b, TEE
Zr o & Thic. iz o h AT BTk
HE G AR 2 B vt B ZE ¥ o EIRES
EDE R Lo TRIHBUNGIRIETH B =
BT, F f MmN I E R X oC
PAZEBIIRE A I Zhte 3 flh o 2 Bl g\ T %
PEAEFER NS X o048 i S P e R
HE/ NI A R % Te.

3) P ABIIRVEE D i HY

96 111 5 EUET % o IR G o 2 Bl 35\ T
AR MBI X2 TREL 2 i\ il BiR s &
W U C B ZE IR 2~ AT B NI 2 R b
TBZWiAR T L g e

4) LREEF oM

1 Bl 3o\~ O 5E e M i B e X -2 T gl
MR o EWE I I ER R X o
BHHBVMNGIRERC Lo TR h ez 228
Hbh, 28K TEREBEI MBI, >0
MTH# & LCoMBINRTH 5 = & a3E bl

4. —BHERER MPBIE 33 B Tk HIE R
532

2 Gl o> — BB MR 3\ THBIIRAR SR
¥R HERIRA SO LTI mER X b b0
BB 35 W TP B I FSAF A k3 % BhIREE
FloBFEYHE Lic. ZoBENcEE L



IR Fn494E 9 A 250

Fig. 20 Common carotid artery and Vertebral ar-
tery in the neck of the case who had history of
transient ischemic attack. Conventional serial

angiogram shows no pathological evidence.
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Fig. 21 Two fold magnification angiogram of sa-
me case as in Fig. 20.
Magnification reveals irregular wall and athero-

matous plaque of vertebral artery.
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Fig. 22 Conventional carotid serial angiogram of
the case of Carotid-Cavernous fistula.

Fig. 23 Three fold magnification angiogram of
sarne case as in Fig. 22.
Magnification demonstrates three fistula between
internal carotid artery and cavernous sinus.

THENEMETHD L ERTWh. L LEEED
JEh R I A IR TR s R R BhR 2>
LUFERA~EER T LT 2 BEBEL 5 58
WFLE F OBFITI 2 oo,

ey 2 ORI EEBIIR « dERRIRE A
L Ci KR Im B R 2 T e ot s, 14lies
WTSEEREC s Tk Fig.22 o2 k< 1
AOKEFLIFEFET B L b icdkzi. L LiL
JE R M AR v Tl ofc L 2 A, Fig2sol
& < PNEEBIR - dRRiAREIC 3 = OWFLAFEIET D
ZERMH LM ER, Flo 1FickvTid ]
aDEFLHIFFEET B 2 LR BB L 2. ¥R
Bl HUFHRFIN BRI+ = » PiiER 72 LT
MALTWBEE 2 dEF I hi.

6. M MDY I v 3 B IR R 1 A



674—(24)

Fig. 24 Spontane intracerebral hematoma of the
temporal lobe. Conventional cerebral serial ang-
logram shows avascular area in the temporal
lobe.

Fig. 25 Three fold magnification angiogram of
same case as in Fig. 24.
Magnification reveals small shadow of angioma
in the wall of hematoma.
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