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Optimal Projection of the Cervical Arteries in IV-DSA
—Appraisal of the Overlapping Vessels by CT—

Toshi Hashimoto
Department of Radiology, Showa University School of Medicine

Research Code No. : 504.4, 508.4

Key Words : Carotid arteries, Carotid bifurcation, DSA, CT

The arterial position of the neck would be reviewed in CT films of 46 normal cases to elucidate
optimal projection of the cervical arteries; especially in the area of the carotid bifurcation, in IV-DSA.
The efficacy of the projection would be confirmed as well.

The optimal angulation was found to be RAO or LAO view with the X-ray tube angled 60 to 70
degrees on the side of interest for the first injection. Good separation of ICA from ECA at the level of
carotid sinus, which was a key for diagnosis of atherosclerotic disease, would be obtained in 61/79
(77.2%) on RAO 60° and 39/47 (83.0%) on LAO 60°, respectively. If separation can not be obtained in 60°
oblique projection or even in steeper angulation, oblique projection with rotation of patient’s head to
the opposite side will be recommended. The contralateral oblique projection is worth-while to
demonstrate the postero-medial wall of the ipsilateral ICA.
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Angiography) 3, HEBIHA S icFH CRBIRME
CEIIROMHE AT E B, BEBIRREDRE
ELTARRUIIRBELXZMBLTEL Avbh
TwB3 L, IV-DSA CHEBE AR LE
BLsw&, BROBIRNEVICERD, @40
BIROFELLZETHONREL B 2 0D
B9 Fiz, IV-DSA T, 60%D 5\ 176%7k
BHEEFHD 1 BOBRPIcHA0ml LELE S h 5
e, 1EOREAVCIEHHEORAEN LR
O3 ~ 4 BRI hS, —F, BEZOB
IREE L PR L RREEBIR 2> > A EBIR~ O BT

(10)

RSO TS, MMOBEBOBNRE OEXL b %
BT, ULovd SEEEOR « AFBREZEL B
OHMTELREFALLEL TS, f-T, B
MBEBRFEDOLW % B L Lt IV-DSA i %\
T, Dl WO CME 4« OERBIIR L L X
CHHTE2RBEAELYALZ ENERINE,
Zh3SHERLTEIADSA kB\WTh, L
TRERCEY LEROEY R8BS cERTD
A

ZITRAZEAROEY CT EHIC ST, B
HEIR D FFFIFE 2 HRIL, A DHEBIIR
LIRBEBIROE 2 5T, 2 OBBIIR DILERRHE D
NERBR & A EBIR S I i 58T 5 AL R

HAERAE #48% H6%



[EES

¥, FOBREAEYEROTELO [V-DSA #EHEIC
JGRL, ToBBAERRE LI,
II. HHERUHE
I1-1. ¥E& CT
FEFI594E 2 A X b BEAI614E 1 A ¥ CTHRRIKER
Bt pphic s R OB CT 2T LicE
0 5 LEMTIHRELVFLERT, BROoMNE LR
ET X AGEF RS & L, FRpIL15%ED H88
5895, B304, w6k TH S, CT
1% TCT - 60A-60K U TCT «60A-27, AF 1

AJE10mm, A 5 4 A[@10mm T, &F#1360%

1001 ZoN BT Nl SE “fﬁﬁh

e NS s
L v AUWLLLL A Ve L« VALLLS /L7 N

EASBTEALTER L,

Sundberg HO1C X HEAFRICHEL, BHENRD D
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Fig. 1 The picture which shows the part of nor-
mal cervical arteries that IV-DSA in RAO equal
to 60°. As Sundberg®, I divided the carotid bifur-
cation into carotid sinus (CS) and bifurcation
(BIF). Posteromedial wall of left ICA is visual-
ized clealy as well (open arrows).
I: Internal Carotid Artery
CS: Carotid Sinus
BIF : Bifurcation
C: Common Carotid Artery
E: External Carotid Artey
RV : Right Vertebral Artery
LV : Left Vertebral Artery

MR Tr O T B IR RRE B % 34 1 R Y BR324,
EAREBIRI2A) TR, WEIRHEERY 1 &
LiBro R « AR DOER O HE L Fig. 30K
FRAWT, MEDKIODERY OBEMNT5H
EYo"w ki (Fig. 3).
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Fig. 2A.  <Bifurcation level >
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Fig. 2 The picture which shows the angle of Schematic diagrams of the cervical

arteries in CT.

A': Anterior, P: Posterior, R: Right,

2A <Bifuracation Level >

RC: Right Common Carotid Artery
RV : Right Vertebral Artery

LC: Left Common Carotid Artery
LV : Left Vertebral Artery

L: Left

2B<Carotid Sinus Level >

RE: Right External Carotid Artery
RI: Right Internal Carotid Artery
LE: Left External Carotid Artery
LI: Left Internal Carotid Artery

Angles are made by the line drawn between two arteries and the midline.
RC-LV, RCRV, LC-RV, LC-LV, RE-LI, RI-RE,
LE-RI, LI-LE, RI-LV, RI-RV, LI.RV, LI.LV

TZERI60FHL (LAO 607) THifFF LA, DX 5
IZHEAT S W7o Z858 IV-DSA SEFID 5 b, BERERE
HRER, FEMEOMAER & CMEETORR
TEIREEGI & RS L 72895ERI, 5 B RAO60° A3
T9IEG, LAOG60" 23TIEGI 2 4R & L, #1320

B D82RE T HI5T. O, BHESAR, LML T
%5, F\v7c DSA#E12HZ DFP-03A # ¢ %
5, fIBILITD 3 AieonTfT-1,

(D A - S-FEBIR D 55 B

FL 2 TR - SABEBIRY+ 558 h
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mean value * 15.0D
radius
Internal (I) 2.00 % 1.6585
Carotid A.
External (E) 1.8 = 1.47
Carotid A.
I+185.D. =3. 565
E+15.D. =3. 158
D =1
Mml=1I+E/1+D+E 8=60. 47"

Fig. 3 The picture which shows implication and

calculation of “8”. “I” and “E” indicates a radius
of the vessel; “D"” indicates a distance between
vessels. The value is shown by a ratio of “I” or
“E” to “D” when “D" is assumed to be 1 on CT.
(64 sides)
The angle “#” is made by the tangential line of
two arteries and the line drawn between a center
of arteries. However, “f#” must be significant
when the arteries are close together.

SEEATRE T b O % “good separation” & L, B
BTG ieic bR # e b O % “poor separa-
tion”& Lz, Tods, HEBEINRMSELSBIZH 4
BBk 5 BEDO R 23T X fe o 7o b D b “poor
separation” iz &7z,

(2) BEBIRE o XABBIR & HEBBIROE
H

BEBIKE NEBHIREBEBHIR (O, 7K
(BIF), HE&ikFA (CS), REHIk (D @ 4ic
it (Fig. 1), &85 RAO60 ¥ 7213 LAO60" 1= 33
WTHEEBIIR & Ei A HE Y RDIC,

(3) S » LEBIRIAA~OBTHIC T 55
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RAO60" 1z 17 % £ 0l 5t 8 ~ FHBHARF, 7
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Table 1 A line is drawn between two arteries at
the level of bifurcation or carotid sinus, and the
angle which is made by the line and the midline
of the neck is measured. (46 cases)

1A
mean value+1S.D.<degree>>
RC—RV 35.2+15.5 ( 19.7~ 50.7)
RC—LV 71.4% 5.0 ( 66.4~ 76.4)
LC—LV 34.8+13.3 ( 21.0~ 48.6)
LC—RV 71.3+ 4.7 ( 66.6~ 76.0)
1B
mean value+1S.D. <degree>>
RI—RE 157.3£14.2 (143.1~171.5)
RE—LI 82.3+ 2.2 ( 80.1~ 84.5)
LI-LE 152.7£12.7 (140.0~165.4)
LE—RI 83.2+ 2.2 ( 81.0~ 85.4)
1C
mean value+1S.D. <degree>>
RI—RV 52.1+17.7 ( 34.4~ 69.8)
RI—-LV 78.8+ 5.2 ( 73.6~ 84.0)
LI—-LV 56.6+15.3 ( 41.3~ 71.9)
LI—RV 78.1+ 5.0 ( 73.1~ 83.1)
1A - Bifurcation Level
(common carotid artery and vertebral artery)
1B, 1C : Carotid Sinus Level

(internal carotid artery, external carotid arter-
y and vertebral artery)

FIEEX MO MAF L EAROTHEIATVWE 01 LE)
P37 8OE B 1264 D PI BB IR CENHBHIRATA, %
AEBIIRTIA) CRHME L 7z,
II1, #%
III-1. EH & CT
(1) BEEIRD DR 2 M B BRI E 72 5 F1H
RS L ERE(RE Y Table IAWWRLIz, 2DV -3
AT A CIE BRI HEB BHIR © BT 4L F7 v fiL
BlLi, FD1zdCs 7 - 2 & BEOHAI~EER
SRARIAAL (RAO) Ti%, RCRV, RCLV
DHEEIMB LD, HREBIR & GHEBEIR
135.2+15.5" (19.7°~50.7") TE®YH, HHRIE
Bk & AHEEBIIRIET]L.4+£5.0" (66.4°~76.47)
THELB, D% H0 D250 OREE THBHBIRS

R
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Fig. 4A  <Bifurcation Level >

Fig.4B<Carotid Sinus

51. 5
83.1
"
143. 1 I171. 5"

Level>

IV-DSA 1z 8V % B EREHIR o0 1 s e £ 5

165. 4°

Fig. 4 The areas of “dots” indicate the range of superimposition ; which will be
RC on RV or LV and LC on LV or RV ; that tells the positional variation of

vessels.

When the arteries are situated closely together, the angle “@” must be addi-
tional to the area of “dots” (shaded area).

EEMEBHIRCERS R VWEEIIZ0~19.7,
50.7~66.4°, 76.4~90°D 3> TH 5, KL
TI20~21.0°, 48.6~66.6°, 76.0~90° TiLHE)
MRBZELEHEBBIRCE 25 HEIVMEL 125 (Fig.
4A),

(2) HBIRFE v <A ek 5 AEBIRICH T 5
S BFBIR DAL D variation %7K Lic D 23 Fig. 5
TH5., REFDHNFBIREAFBIROFIHN S ic
B L, AMT46ERHITH(80.4%), ZE#lT
XAGIERIH4361 (93.5%) TH o7z, SIEEIIRA
NERBIROEF AL BT B EEMIL e ds 5 T, Bt
FBIRO AR BBIR OGS 1L L 9 Bk 8
BT, FHEE L EELRICEFRA LT
BOHED b,

(14)

HIIRE v < ic 15 4 FEIR, PIEER,
HEBBRGCE\CE I 2 PHHE L EEREY
Table 1B, 1C /R L7z, ERFENR & 5 4-FER
(RI-RE) 13157.3+14.2° (143.1°~171.5") ©, &
PEBIR & 24 F Bk (LI-LE) 12152.7+12.7°
(140.0"~165.4°) TE/ 5 (Fig. 4B). HE4ZESE
Bk & ZENEBIR (RE-LD 1382.3+2.2°¢, X438
Bk ¢ EAESIR (LE-RD 1383.24+2.2 CE
%, HREBIR & AHEFBIIR (RI-RV) 1352.1+
17.7C, HAEBIRE EHEEFBHR RILV)
78.8+5.2°CHe D, ¥, ENBEBHIRIIEHESS)
Wk & 7o A HEB BIR £ 56.6415.3°, 78.1+5.0°C
ThEXh&ERS,

Z OHBIRF v~ Tk, AEHEBIRZE /04

HABERSE 488 H65
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Fig. 5 The picture which shows positional variation between external and

internal carotid artery.
RI: right internal carotid artery,
E: external carotid artery,
M : medial, P: posterior,

HERAE L CHFET A0 T, IFOKIICX
H2MEOEHHHYERATE L., TIT,
MEDOKIICL HERLH OEEI%, NHBIR
EAFBIROER RO 2 MEROERBED NS
Rt (Fig. 3). ZhboFHEN SR « /1 3EE)
IRRAEEEE R 1 SEEL T, 2MEDRERIERT
KDL, NEBIROFEEE2.00+£1.55T, 443
BIIROERIXL.68+1.47TTH 5, EHEREN LY
HIOCDIEYELOENSHDH, 2MENERD
BAROHEIIEERRFENRADOLETHEMD,
BREEREL N8 (PIZEEEIR©3.55, S3EBR
¢3.15) T“0"% Fig. 3R LAHER L bk
HEB0.AT ETr T, COEERERINZICHEL
DAXERRLED DI 64/644K (9.4%) T
Hote, 2% HHHEBIRNEHRBIRICE 72 5
W, Ebie0xmz TRNEH TS &, B
90% DIEFICH-FHBIIR & PIEBIRIT O HET 5.

RI-RE ©fED157.3+14.2° (143.1°'~171.5%),
H B WIXLILE 0 f »152.7 4 12.7° (140.0°~
165.4%) i© “@” THH+60% x5 &, RI-RE
(+607)12231.5(=180+51.5)~83.1°, LI-.LE(+
60°) 13225.4 (=180+45.4) ~80.0° 725, fE-
T, RAO T51.5~83.1°, LAO ©45.4~80.0° i
B A EBIR & AEBIRIZ ST 5 (Fig. 4B).

REFN634F 6 J325H

LI: left internal carotid artery

A : anterior,
LL: left lateral

(15)

RL: right lateral

D FMEIEIX RAO ©67.3°, LAO T62.7°T, = @
A CRERBIIR I EINR D > 583 5 T REHE A
HhEL,

HEEIRG RO EBIR &, RAO BT
80.1~84.5°, LAO B TI181.0~85.4°"THEL 5
fod, —TOHEYBITRTRERB - (Table 1
B).

LAEORER LY, BV <A CREDIRK & #E
BHRAERST, LorbEBHREALY AL TER
HBRS A BRI S 7 W#EEE, Fig 4A
4B AWM T51.5~66.4"T, EHlT48.6~
66.6'TH 5, ZOHEiEHOPREEREREIE9.0°
EST.6°THD, -1, RIOFEBEILLES &
HFI60°TH B,

LAY, HEBIRF Y <rickwTh, HED
PREBEEBIROERVPELDHDT, ZOLV
THRNEBR & HEEBIROE R 2@ ERIL -
(Table 1C), HWNHBIRLS2.1+17. 7" CREID
WEBIREERD, 78.845. 2 CRNAIOMET
Bk&E D, ERBEBIR S FHFI1256.6+:15.3CH
PIHEBBIIR &, 78.1+5.0 TR AIMER BHIR & E /e
%, $t - TO0FHEDORIL R Cx, WHls LHHE
BikOFBIRFE L RAUEEBDIRCERLS 2 Licis
A, EE60UR Y CT ETHEELTLB &, &
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HHIRIEE S HEFBIRICE R A HE X, AT
1261/4661 (26.1%), ZERI-T13651/4661 (28.2%)
THHH, AHEBIRFESIRF L HEEBIRICE RS
BE, HRAIT2661/4661(56.5%), ZAHIC3261/
4671 (70.0%) TH 5. ik, 60°fHEORAIEY
T, HEIRIA L EEHEBEBIROE LY OXICEE
T5 &, EinbiHERANT69.8~73.6°, £
f1c71.9~73.1" (Table 1C) T, ForfEILF
hZhTLT, 12.5CH 5, ZOPEEOCHE TH
BIRIAIHEE BIIR & e B ATREME DR D A oo,
B B BR324 ©50.7~66.4°, 4
T48.6~66.6"(Fig. 4A) T, T oOFEEIzFrIE
158.6°E57.6°TH B,

FRCT B2 5BROEL ) OfRERY E &
5 E, FEEEARTE8.6°, £AlT57.6°, HEh
IRIFAERT.7, ERTR.5CTHESR:E
e BTEEMERR b AT, PEBR & A FEEIRY
SEETITEEIROEVCAEREGRNTT.S, £
BIT62.7TH B, SIEEHIHEBBINR & ST 54
HT, LabHEBIRR HEEBIIR T2 o8
SREBAFELR, 5T, 600/, DL
DHEBBIRE SBET 2 RBAETH B, HIIR
WOLHIEZD &, RAIEd 54 L I0% 7065
~T0°DFRBF LT3,

II1-2. FH|EBIV-DSA

(1D R 2l o BBENR & A EBIRD 5
HfER % Table 2127k L7z, RAO 60°TIX795E
FI614] (77.2%) H3“good separation” T, 18
(22.8%) 3“poor separation”T & -7z, “poor
separation” DISFEFIF 5 Filix, HEFBIIRD E 7o
Y DI, A« HEBDIRD 5 BE O FFAH 23T & 7o b
S efEGITH B, LAO 60° T3, ATIHEFI5h394
(83.0%) #\“good separation” T -7z, “poor
separation”® 8 FEGI (17.0%) =& 5#=, A -4t
FBIRO 2B OIS HEBBIROE /2 b DD T
ER /NN

) BEBIR, 7B, FHRA, AESHRO
ZEHSHEE Bk & B 72 5 $E % Table 3ILRL
7z. RAO 60T %, %8 8 R I (X794 5 5294
(36.5%), ZHBIRXTORERIF2261 (27.8%) THE
BEEIRE Eic b, LAO 60" TIXEEBNIRIA 4TS

(16)

IV-DSA w13 2 BBk O RE i A E

Table 2 This table shows the chances of the
percent in which separation of ICA from ECA in
60" oblique angulation to the side of interest

Separation RAQ 60° LAO 60
61/79 39/47

Good 17.2%) (83.0%)
18%/79 8*/47
Poor (22.8%) (17.0%

Therefore ; from (*) 5/18 in RAO 60° and 5/& in LAQ
60°. They are poor in separation. The reason of the poor
separation is overlapping of vertebral artery on ICA.

Table 3 This table shows the chances of the
percent in which overlapping of vertebral artery
on carotid artery at various levels in RAO 60°
(76 cases) or LAO 60" (47 cases). Therefore :
each overlappings have differences of the levels

(see Fig. 1)
Levhngimion RAO 60° LAO €0’
Carotid A. '\
I 23 (29.1%) 11 (23.4%)
CS 29 (36.5%) 20 (42.5%)
BIF 22 (27.8%) 12 (25.5%)
(0 20 (25.3%) 10 (21.3%)

H2061(42.5%), U ERSATREGIH1261 (25.5%)
THEBIRE -k, I o X HBIRFLL
S+ OERALTPIZRBIIR & MEBIRAHEB BIAR & E i
HEER, ThXh RAO60°T2341 (29.1%) &
2061 (25.3%), LAO 601141 (23.4%) 104
(21.3%) ThH 5.

D 60CRHLE DT & &, AR D 5 IEH ~ 5
BRABITHOBRAMEBE B S h T\ BnE 5
23212674 O NEHENNR TR L 7, IHEE D E i &
% misregistratiton 231267441694 (54.8%) TH&
bhtz, Z® 5 H19K 3 misregistration O B E
MR HAHITH - 7o, misregistration D 7o\ 57
Ak (77.2%) THIEE ~EEBIRABTHO
BAREELRRIFICHE Shic, #BHARRE -
LB3ADEREL, A HBFEHIROEL Y T, &K\
TR Mo A BBREDER Y TH-
fz, 2% b, RAO 60 ¥ 7212 LAO 60° 1235\~ T,
IR ~ BB AR IA R 1758 0 8 3 (I BE 13126 4 44

AAERSE 548% 65
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A (34.9%) THoRHI R,

F L b L, B IV-DSA T60' R HE L L
%4, RAO60THIEBIIRILTT.2% TH-EEAR &
SEEL, FBIRFE L SIEEH63.5%, 72.2% THE
EEIRE ThEhgEET 5, ¥/, LAO60 T,
NEEBIR383.0% THEBR & 7REL, FHHHIRF
& I ERIE57.5%, TA.5% CHEBBIR: zhth
TEET 5,

IV. % %

IV-DSA 3ERo MEHRE, FoBEBIRS
I o BIRE/LEREDZENCA < BvHhTuw
503 IV-DSA ZBEFHICHOELCHBTCES
EWHFIES S ARE, MEOELD CEHZITL
% misregistration ® 7z, FEOHH B+ 5
Ll A REDD DY, FHEIRSEHHS R < f#iH
ENBHEITIE, WHROTVvOF ST 74— L
NEZERISL LT, MifioREELLTCERHATH
5%, BEIRSIKEY BiFic#H T 57cdcCe
7 — AL X W RGIBEA TR DA, TO/ERX
BEBACL0~TOME W E TR T B8 |
Hl, WADMABNE Y TR OBENFEENE
5w FENDICHEN L, FOEEC 2 —
THA « ABEBIRDO SR E A METERIT L W
PO EEIC X o TIXFRARABERBE ST
e, X, HEEEIRE OER D IXTFRITE IR,
T, BH0EY CT CHEIEIROFEIZA
EXEAL, BsoBiRPEVCERLSHEE R
SEVWEREAEYRD, ThX i IV-DSA 0%
BBl LgEs L, hEHCTEREORE
DIz, BHROBRAFMOAE IS ek -1,
EHGEmRE), BEfoREY Nz WBEoD
FHAME TR LT,

FHRCT X B3R Y, REBIRE 1
NEBIR - HEEBIR,VE R 5T, »oNEBHIkE
NEREIR D 5 BEST 5 SetE R e T A E360~T70°
ThHAH, RBMMIBEIESICIIRRY, DI
W v T 607, BEBRIFEO v < T2
0 ThH5. EHRVPELLRVEHELXTED VX
VCRRCHERE T 2AEIFELRV., #->TH
HBErEECEFHE, 1EORY L TOEM
TRHEBIR, ¥ X UCREBIKEHETBIROERLD

FEFN634F 6 H25H

(17)
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AT HRA &I RIS,

KR FEH60 ST IV-DSA IwB T, W43
@RI, RAO 60" T77.2%, LAO 60°'#i:c
83.0% 235 B L, KEBIBIIR % 7o 3N EHEIR & #E
FERIRIZ, DBEEHTH75%, HEEIRFETH60% 5
ek LT, IsES & ZABHIRIE DS R RIS HE B Bk &
SHE L fe DTSR T B - 1o, FABIRIA D SHEB-B)
I & 58T 5 BEEEAMEV- O, FHE CT izt 5
BIEERE» DA X 51, HEkRE & HEF Bk
DOBET B RILTOE R AL E R D TH B,
LiL, HEEBIRIEBEINR E - 3AEBIRE &
feoTh, WMEOEFOFA I v/ iDTFREa v
FZAPOEXRLIEZLIER GRS DT, RERITIL,
B DT BRTEETD - EFITL LA
febrote, HEBIROER) I VEILLA, A -
HEBRO A5 DT E I TTH, RE
DT T E feotz, #-C, REBIRENE
Blko 7Ry + 558 T H 2 L AEFOIV-
DSABWTREXRE L STvwicdom Ko
“ME?E B NG, FORHIZiE60 ~T70°D BT
BEARETHD, BHLFRLHNEL 7o b 3 B
DEERZ175 <, ¥ 7 image intensifier & BHY
ETAMEOREEE ES T VEECETLIELS
OTY, FEOEEE L TRk EHAY B
B & LIc60 RSB Y IToon i W Bbh b,

WNEBIR & A FEIROER I & O ORI BB
L ORDI“ON60TCH B E LD, AEBIKE
HNEBIR & AR SRICR L, BEAEN60° LI LT
R\ E BRI BAECTES, 2% h60°RHL
‘YT - SAEBRVER > T2 30X, SE
R SAEBIRORNFCEET2HETDH A,
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