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Usefulness of Selective Cerebral Intra-arterial Digitai Subtraction
Angiography by Transbrachial Approach

Naofumi Matsunaga, Kuniaki Hayashi, Masataka Uetani, Koichi Hirao, Toshio Fukuda,
Hisayuki Aikawa, Masaaki Iwao and Zen-ichiro Hombo
Department of Radiology, Nagasaki University School of Medicine

Research Code No. : 504.4
Key Words : Transbrachial IA-DSA, Cerebral angiography

Selective cerebral intra-arterial digital subtraction angiography (IA-DSA) by the transbrachial
approach was performed on 53 patients (including 34 outpatients) with suspected cerebrovascular
diseases or brain tumors. 80-cm-long, 4F modified Simmons catheter was used.

Success rates of selective catheterization to the common carotid and vertebral arteries were 86.0%
from right transbrachial approach (35 cases) and 79.6% from left approach (18 cases). Successful
catheterization to the common carotid and ipsilateral vertebral arteries is obtained in 91.3% from right
transbrachial approach, and 78.7% from left approach. Righ common carotid artery could be
catheterized in all 55 cases from right transbrachial approach, but in only 6 of 15 patients (40%) from
left approach. As for contrast material, 4 or 6 m] of Iopamidol 300 mgI/ml were mechanically injected
into common carotid artery at a flow rate of 2—3 ml/sec, and 9 ml two-fold diluted Iopamidol were
injected into the vertebral artery at a flow rate of 6 ml/sec. There was no recoil of the catheter.
Visualization of the relatively small vessels such as cortical branches was excellent in most cases.
However, smaller vessel such as meningohypophyseal trunk was not well visualized with IA-DSA.
Spatial resolution of IA-DSA was generally satisfactory. However, conventional angiography was still
required, particularly to clearly delineate small cerebral aneurysms. Major complications were never
experienced.

It was concluded that this procedure is useful, particularly for the screening and postoperative
follow-up studies, and can also be applied to outpatients.
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W EBETE 5BV ELRT, PRI LRE
CHEDBEE VL Iedote, BOITRABIIRE
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2) EBEBARD b KB~ D H T — T NE
e 3 BRI ¢ EBEEIR D X { AhdnEh
B TET - 7. 18G Jelcodt, 4F A4 v b r 7 2 —
Y-, 0.0324 5@ Bentson #'14 F 7 1 ¥ — (4
¥ildem flexible, Cook #1) % MAV-T, & 3 8lcm
®4F modified Simmons catheter (Mallinckrodt
HBO % T KBIRICEA TS, ~-1Y ~3,0008
fra A LI, # 7 -7 r%limdk LT KEIRA
TRk Eei: (Fig. 1),

3) AF—FLOBERYIEIGE
BEIETABIRACRELCY 7 - T LD%
Vex FHEIRCHEE B IC A, AT —F ARG
T % &, BIRCHEAT S Z LA TERY, &R
B A DT S WEBEITY, HA F oAy —&Hu
THA LI, ZD4F #5 — 7 A idfi< B #vo
T, BRTHRRC -, AF—TAREvE
WHITHRITh, FA4 P94 Y —EATBLR

BTt BRTRIAVF L6514 v FD
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Fig. 1 Technique for reforming of the modified Simmons catheter by right
transbrachial approach. a. Catheter advances over a (.032 inch Bentson guid-
ewire into the aorta. b, After guidewire is removed, catheter tip bends. c, d.
Clockwise rotation with advancement of catheter will faciliate the upward
direction of catheter tip. e, With more rotation, catheter tip is reformed in the

ascending aorta.
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image intensifier (IL1) O F2EEN KX <, B
FHEFLALIRDTHTF —F AN h Bz
T kol, TATHRZICSWEIIZY 5
7 v a viEH S road map mode #{EFH L7-,

4) EEADFEFNE

Iopamidol 300mgl/ml O FE#E»> A\, 1EOHE
AR BiSREIIR T 1x6ml/2sec, BB & HEE
R Tix4~6ml/2sec & Lic, HBEBIROEY DL
&, BEF% 2 fEHFRL T9ml/1.55ec THEAL
o, BEWEARICH T —TAREHET HE0C, »
7 =7 AR ERE Tl Ui,

5) EES & UREE

£ f L 7= DSA % (8 % Philips #: 8. DVI-2(car-
diovascular type) T, serial mode % Fj\ R 3
BRHCHIREVRE S hs ECcREBLE. X%
{3 Plumbicon camera (#0.8mm) =, image
intensifier (1.I.) @4 4 Xi36.54 v 5 & 9 4 v =+
O 2EEFBIRTCE B0, WHIIESHIRAEEIT 9
1 v+ LL 2RV, #EBIRERTIX6.510 v 5 1.
L &7z, Wil oBmBHIREE & — 6l o HeE Bk
BRE T W T EH EMECRIEL, $F6@ED3
vessel study #[FHI & L7z,

6) hF—TFTLKEBONE

IEMEAFHCI05 /T, MBS HE s
REEHEERTEE E CHEEEE L, SRBE
DHEE~y FTH 2R oRBOK, THHE

BRLBEEBR MO L CREIR, skmE
DEE, BHEZ CAHEDEEYRI-Sbei,

7) BB

ERFPI XA ¥ & D Rip B RFH oI B A 8 O
KL, 7=F772 2 Bav iS5z 0B
WIEERAE S AT D, LWIMHEDIEE S
Wb D% excellent, 2 v 7 & IR B ND
WX PTEETe b D% good, = v } 5 & b HIEE ¢ B
RATEETR b D% poor & 3 BRPEICIEAM L 7=, % 7- %
MEHHEBIZBEL T 7 A v 2tk b DB 21T -
iz,

II. # &8

& A 2 725301 21 Bentson # 1 F 7 4
—% EBEEIIR 2 & LT ABIRICED B & L 2T
g, REBHRCHEBBIR~D » 57 — 5 L 0B
HIEAE % Table 1 2R3, AHI_LBEBITR 60
77 e —FORE, 356I86AK+T44 (86.0%) iT,
LRI 6 DA, 18614945394 (79.6%) k&
REEE D TTRETD - 7. BRIIBAL & REIOKES
BRCTEA ORBHBIRICIE, LSO T S e —
F OHE80AHTIE (91.3%) T, EflH b
&, 4THRFITR (78.7%) CTREIRMICH 5 —F 1
EFEATEL., EfiALDT7 7o —+0i88, B
SRENAR & ZEARBBIR & A3368 Dl LT~ 1 4,
B L OEHERBIRY KBRS HEHEBHE L T
LATIE, BRI S —FARBATSE = &3

Table 1 The success rate of selective catheterization to the carotid and

vertebral arteries

Right TB approach

Left TB approach

Right CAG region

Innominate a. 2/2 8/8

Right common carotid a. 27/27 6/6
Right VAG region

Right subclavian a. 4/4 2/2

Right vertebral a. 20/20 0
Left CAG region

Left common carotid a. 26/27 14/15
Left VAG region

Left subclavian a. 5/5 0

Left vertebral a. 1/1 17/18

35 cases 18 cases

(TB approach ; transbrachial approach)

(12)
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Table 2 Image quality of intracranial vessels by
transbrachial selective cerebral IA-DSA (CAG
region ; 45 cases)

Vessels Excellent Good Poor
Ophthalmic artery 40 4 1
Pericallosal artery 44 0 1*
Cortical branches 44 0 1
Meningohypophyseal trunk 0 1 44
Lenticulostriate arteries 6 15 24
Dural sinus 45 0 0
Cortical veins 45 0 0
Internal cerebral vein 34 10 1
Septal veins 24 8 13
Thalamostriate vein 25 10 10
Medullary veins = 0 44

*Due to recoil of the catheter
**A cases of dural arteriovenous fistula associated
with superior sagittal sinus thrombosis, which
shunted flow entered into medullary veins due to
associated transverse sinuses thrombosis.
# Excellent ; minimal artifact, optimum contrast level
with high diagnostic quality.
## Good ; good vessel demonstration with acceptable
diagnostic quality.
##4 Poor; vessel detail insufficient for diagnostic
evaluation.

Table 3 Image quality of intracranial vessels by
transbrachial selective cerebral IA-DSA (VAG
region ; 40 cases)

Vessels Excellent Good Poor

Basilar artery 40 0 0
Superior cerebellar arteries 39 1 0
Posterior cerebral arteries 40 0 0
Interpeduncular

thalamoperforating arteries 31 5 4
Petrosal veins 35 5 0
Inferior vermian vein 38 1 1
Choroidal blush* 34 6 0
Precentral cerebellar vein 30 6 4
Posterior mesencephalic vein 30 6 4

# Excellent ; minimal artifact, optimum contrast level
with high diagnostic quality.
## Good ; good vessel demonstration with acceptable
diagnostic quality.
### Poor; vessel detail insufficient for diagnostic
evaluation.
*in lateral and third ventricles

REFN634F 5 H25H
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WIE DR AR+ TH o T, EEHNEARED
FEehcXx s hr5—sroB@lliElxd, ¥=F
B T D mixing T4 TH BT ERED
B, HEBSIRICEIRBIC S 7 — F A REA
ThiBaE, SFE Y 2 53R L C9ml/1. 5sec T
EATS L, EERTENMAOMEBIRES L U
TNEIR ST s D LT R, Table 2, 3
i3, EINFIRINE IA-DSA O &RME IR T 55
HEEw 3B CRHMAiLicb D TH S, HF
IRGEE I 35\~ TiE, meningohypophyseal trunk,

lenticulostriate arteries % medullary veins 7z &
& Hd THlVCIE & IR\ TEBHIAE O cortical
branches % TR I T & 7= (Fig. 2). #EH
IREEIRIC IS\ T, BT/ RBHAR R T R EDIR

BRI @ A5 5 hic (Fig. 3), Thalamoperfora-
ting arteries ¥ X OliR S X < E¥ &h, QI
Fi L UE 3 BI=E o choroidal blush & & < fiHH

Shic, WICEBIREE & HEE BHIRFIR O EIRE
IA-DSA OEiE% 7 1 A Ak & e U MR H

EaBe Ui, EHERSEC VT, FEF A

\» meningohypophyseal trunk, lenticulostriate

Fig. 2

Selective cerebral IA-DSA by transbrachial
approach in a 64-year-old male with cerebral

infarction, lateral projection, arterial phase.
Selective left common carotid artery injection (6
ml/2sec.) is performed. Significant stenosis is
shown in the left carotid siphon.
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Fig. 3 Selective vertebral IA-DSA by transbra-
chial approach in a normal 52-year-old female,
Towne projection, arterial phase. Vertebral arte-
rial system is clearly shown. Nine ml half-diluted
contrast material is injected in the right vertebral
artery at a rate of 6ml/sec. Reflux into the
contralateral vertebral artery is obtained.

arteries % medullary veins 7 & %\ T, 7
AN KB EREFENFRFEL EOBEGIE LR,
FHIRRE TR, BB EERDZ LOEWET
/NEEBIRR, T /N EDAR R B R R o % H iz DSA
FERT W,
BEBINC 4% &, 1) transient ischemic attack

6 Blh 2 flic, HERBMEBIRTEBRALSEE 9 fek 1

i, % LT neurovascular compression 8 ffijdh
4 Gl B 1o Ff BLo38 & 7z, neurovascular com-
pression @ 4 fi97 3 FlLFHTC_ENREIIR O 1EFT
CXLZ=EXMBEORBENHER I hic, 2) NEE
8T, ZEAFBIROEAZED 14, oEh 14
(Fig. 2), A KBBIIROBAZEN 1 Flic 2 bhie,

3) BBBIREY (AVM) © 26T, feeder,
nidus % drainer DHERILEH TH - 7= (Fig. 4).

F /e feeder IS OBIIRDEF iz L ER T, 4)
BER T, EHRAEOMHCER T, &
T EAEE (Fig. 5)<°/MéDhemangioblastoma
Te £ OEE TR IEH B RGO fi 12 DSA 0 F 5t
Eh T\, 5) BRIERS CT chMBIRE EEd

Fig. 4 Arteriovenous malformation in a 34-year-
old male, Selective vertebral JA-DSA (6ml/1.5
sec.), Towne projection, arterial phase. Feeding
arteries of the left occipital AVM are left poste-
rior cerebral artery, left posterior choroidal
artery, and left posterior inferior cerebellar
artery.

nfz 8 fl 1 Bl DSA LBhIRIE % 58 - 7o %, I
BOERY IO BIIRIE D X Fp o2 F, 7
ANV AR X B RN S DB M LET B - i,
6) Sinus thrombosis iz ff - #- dural arterio-
venous fistula @ 11T, SRIEEM 7o UM S 58
MIREINTEY, FOBIA-DSA #7725, 4
HBNR & NEBIR & 132 - D RBNLTX o
th o0, ERBRE LSRRI ES R,
LaL, 94 v+ 1L OoBEHEIRL C&EED
it Eichoie (Fig. 6).

AZE D bR E F TORRNLS05 2 51274,
8240T, AT — 7 NOREARRIL285 15635,
TG TH o, EBMILEIHER 1 AILERL
78%*- 7z, minor complication & LT, o L
HRELSHI, ecchymosis 156, 2555 H/E1041,
ZERIER O MAE 1 B35 - o,

111, = =

PER DRI EHIE & B L CAEDO B K DF|
R, SRBEBCHETTRER: L ThD, high
PRER & 2 B BE# T, 204ELL_ERT HEL&

AARERSE $48% Ho54H
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Fig. 5b

Fig. 5 Residual pituitary adenoma after partial
removal in a 66-year-old male. a. Film subtrac-
tion of conventional angiogram (9ml/1.5sec.),
PA projection. b, Selective cerebral IA-DSA (6
ml/1.5sec.), PA projection. Residual tumor blush
is seen better on IA-DSA.

BT\ ieh®, YE7T~8F D L S I R\vh 5 —F
NERCT WD EHELE L, ER T
bl otz, L LEEEFE X hizdF @ high-

AEFN634F 5 A25H

Fig. & Dural arteriovenous fistula associated with
superior sagittal sinus and transverse sinuses
thrombosis in 60-year-old male. Selective cere-
bral IA-DSA, right common carotid artery in-
jection (6ml/2sec.), lateral projection, arterial
phase. Superficial temporal and occipital arteries
are hypertrophied, neovascularities are seen
within the thrombosis of the superior sagittal
sinus, and early filling of the sinus is noted, sug-
gesting dural arteriovenous fistula.

flow D # 7 --F 1% EBBIREHTHVW% L IE
b ERETE, REBCDTH I LMNTE
5 &5 o719 4F 3 5 — F A OBEKIE,
SFIZ~B L43% b /NE T o Tk b, BiREE
52 588G icy, RBISHO LEEIIR LS
ET2ETLTEY, EHEMLESTH S,

AF BEOMH 7 —F A% B\ 7o F BB R Z
FETREBLEMHERALNRT, ToRLM
DWTIRHEL Ehoodh 5, McCreary HY11594]
F1217 (3.4%) 1z, Becker 533425241 (4.8%)
CHEROEPELREL T 52, WTFhbib
B RG LT TH o7 & LT3, Gritter
53 minor complication & L T %5134 o 1M f&@
1361 (9.5%), ZFFIEMOEE24% (17.5%), —f
HEDF L OHEI0M(7.3%), FTImEE69%F(50.4
%) & LT\%, Hicks 5M03.36141-h #iS f5E
WeE TMmEEE 1618 feh - ko, PRI KIE
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235 6 (3Bt Hotc b LTwB, —3H,
TEET (593 2R D spasm O ER EM I TR
L, BEOZEZ X NEHEIC spasm M AL T
&, LIV EFLHICTOBREDE LR
MELTV5, B4 RXFERBIROEF LT T
oD T, spasm DEHFELZOWTIRERTE
noteds, ERBIROIRIO KB I:  AESED
BEEREMHEL AL oTe, BAdLflf v

FerFa—H—FRHTEH, HF—FLH
TR 5 FRBIR~ORIBUZ DL T TV B D
TRV EHRI SN, HFELETE, EFLHY
DUEFE L CWBI<, BIBEHO LOhBOEL %
ZEBREWEHRAKD Y, +HEETLILENSS
ERBbhs, Lo LERERD spasm 1x—@T
»HY, BRI EhEMBECR bRV EEbh
5, RREBEEFYRALTCHAEE, BREHS
DOHIMEERTALERD S, T FATRBRTIE
PEEY R SR L ABELND Y, LEIEED
HEBLLETH D,

FETE A 7 — 7 1 0 BIRAGE A TR A
BB, AT T AORIECEHRL, % road
map mode'M 2% +SZFERTHE, 5 -5
RERMTHEATE S, o modified Simmons
HT =T AOBHEEERDO UEH oW mERN
CHALTORHRIWZ L THB, HELULD
T=FAEELBERBALTRELTWS2,
h 7 =T AEROBEIR~OXA, KBIRF, T
S, BROBHGCHIME L L OEBRERS D,
Fig. 1R L LT ABIRACOREENE ¥
LuwkBEbha, £o#%, %£4%510cm flexible ©
Bentson o X4 Fov A4 v —2H 5L X, 3T
R H 7 — 7 & BEBIR-OHE B Bk <R IRAY
CEBATES, i, #14 ¥4 ¥ —oFEHiL,
BilE~o Mmoo ERiEnb B0 T, TES
EHEZHETH S,

FETE, EHO EBBRO ELE15TEL 7
e —FTES, FRHMERAGAOHEBIRCH
floBEBIRICE, HA»LDT 7 v —F0BE
91.3% T, EM»H0BER.T%THT —F 1
DFERAPEADTRETDH - 7o, R OHEE T
PRICLBIREBEAZTE R\ ER ST,

(16)

£ BBk B IRAY B E TA-DSA

KEM»HD7 7 e — 5Tk, GRESHIRCER
I h T —FARRBATE W DS LD T,
— B EUHSEOT7 T e —FHEF L, f275 L,
EEEOBEIESOT, EHIZL - T4l
BORLETHS, HEBIROEROBE R, B
POHEBBINR E CHMT 5 X 5 REABECEYT
hE, EEDELILTET7TIr—FLTh &
W, EBEBIRCHEE TEIROEV-BE T,
sl oHEBBIIRIC 5 7 — 5 A 2 BRENCIE AT
EHTLLHBN, TOREIDR, KBS
WRAES I = L A% V0 T, HEBBIIRD 20 &
DMBERRBE R, ErbO7 Tr—F2X\, B
W ZEERE T IR 2 & ZEME B BIAR A3 0 L T u s
EMDBH, TOBEERBTEIRY KBRS
EEEHCIA LT B ATREME 2% 2 KIIIRS D
LTALZLERDD, Fhie KBRS S8 E
TEIROSIERE OH 556, BREHOTE
RoEdHD 55 LEBbhs,

4F modified Simmons # 7 - 5 /L D S 13 4E
AR ERAICREL TR ), BEHOBE DO
FEAERETHE, 25-F0 ﬁijqjibﬁ'ﬁipﬁ [k
recoil LCLE 5, DSA L= v b 5 & b D REEM
Buwicd, BEFFORYIL, FEAEEY
BSLTH, THREBRYBHZENTED, -
T, BEHOREL A, EAEEYELS TA
XD, AF-—FAOBERSI kb, ¥
BH- 2 EENFRETHH, FRFEWRTEALTE
EEF DI CRET 2 iy, SERES
JRA T+ 4% mixing EhTWAOT, BMMEILY
FBEHIhD, EFFEFRTHEHE, A
WA TR WICHFERA AR RIEK - E¥
FllieomL, BEREcEFARENRRD &
BhHT L, ERAYER LIS EAKEY
BT B ERT— T AKBIRA A~ recoil LT
LES & E2ERT AL, BFFIFERELA
Wi H SR EENTE S LEDbRE, RS
BRI 7 7 =T v BRI A S h T\ %8
fr, BAEEZRE LTS, 5 -7 IiKEiE
Pz recoil Lisvo ¢, K3HIlOHEE BHIRICIEF
5 X5 A REEFIM] X BRI6m] THEAT S
ORI EBbhb,

BAEk4eE $48% H5%
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ek o IV-DSA = K BIR E Al X 5 IA-DSA
B &, RETHERMC N E > SETE
HOT, Nieh ROMEE TELSHZ La B
BT & 219719 RINEICRME 2 S T &
B e, 74 AEICHEAD B D
BHEAT5THS, L, SRBECE T
MEWHRED A2 V) —=v 7 &7, EROMR
BHECRET LTS, RFOBER T CHII
i s haoEE FLhNE BEORWVLE
FRpRS W, 3 X OBEFEREIE TS TH
BH/EL ML Te, FRARNIC 7 4 1 A BETH
M mERSES BB OEBERED
BE&h, AETRATELEAS, Toffl, EE
12 X o TR BRI Al o B o fe7g, PAZES
ETOIBE L L b ORI Lo FFiH B D
Behiby, LTFLL 7M v akicl 5MEDR
MicRENDETCHR LA DB, LrLOED
WETPERD I Ehh 556, DSA T/ e
Bl & DX BUD2HT, ZOfiTRT2ENIC R~
DT, R 7 A AR X B RMESR S NE
ThbHEBbRD, foT, EFD IV-DSA K
BIRIEA X 5 JA-DSA DL & fr o T ioiE
B, /NS MENIRE LA o A IR SR O
NETDORAZ Y —=v 7 eEBEE, NEHIK-
NBBIRCANS T CER T B LB WHE
e EBRAREOMIGETEH S, Tl ARBEC %ﬁ
BEORBYERTH®, FLEEOBEATH I
1, BENCAEZBTL T IWERbh S,
AECHERET AT —F AT, oM< &
FERIOEAREXHEDES TERVDT, R
DEMESEHYRTTAZ 3D T —TARHE
Lz R Y EETHA 5, —7, FCR(Fuji compu-
ted radiography) Ti%, 4 EOEEHF|CHELALE
BrELh50 T, KEXYHWTFCRICL S
DSA B+4TRE L HERIE B . DF it X 5 DSA @
L 51z real time TERZL T X o3, FCR 1322
& DCENLTE Y, FloEEFHo 1EBEAT
FRIRER 2 FRBEencEs, EbonERY
PESBOBFRBLETHA S,
IV. # & &
1) BI85 25 o REfE 35 0 BE > hu 7531 (5 B4t
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SKEEMPD ww EBEEhReE d i X 2 SEIREO R
JA-DSA #HifT L, %< OFITHRETNEBES%
Baro v,

2) 4F modified Simmons catheter # f\~% =
Lk b, HERYE M BREBIRCHEE BRI R
RO ATHZ & TE, EMbEEICTE,
NkBECIHITTH LBTE,

3) HL DEFTHETREMERIB O, K
FHttet+oTH ok,

4) MEORETPERD L&D H5E, DSA
TRIEMERFHMEA LIZ W'T, /X I ENIRIE

Fr sl o 250 fe e 2k 1 R L ,*f —-Fn
fda G VIY RYYS ETMU FIKAY Y=o | " ] A g B L

5) Zh Lo mEERECEREERZE DO
TRAZ ) —=v 7 LHEoRABZE+45Hu
HLENTE, SHROERIVEEID,

FEHSCOEE 460 B AEEHSRESES (FEFN62
F4 8, R CiwTRERLEL,
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