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Table 1. Angiographic Patterns of Anomalous Coronary Arteries in 6 Patients.

MRCA
Patient Age Sex CAG
visualization segment origin course
1 49 F RCA from LMCA good #1, #2 LMCA interarterial
2 81 M RCA from LMCA good #1, #2 LMCA interarterial
3 70 M RCA from L good #1,#2,# L interarterial
4 60 M LCX from R good #11, #13 R retroaortic
5 52 M RCA from L good #1, #2 L interarterial
6 79 F RCA from L obscure #1, #2 L interaterial

R indicates right sinus; L, left aortic sinus; LMCA, left main coronary artery; RCA, right coronary artery; LCX,
left circumflex coronary artery; CAG, x-ray coronary angry angiography; MRCA, magnetic resonce coronary an-

giography.
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AR $1T% 45 (1997)

Fig. 1. A shows LAO view by conventional x-ray coronary angiography and B shows RAO view.
An RCA (arrow) anomalously originates from the LMCA. C and D show selectively engaged x-
ray angiography of the RCA and LCA, respectively.

Fig. 2. A is transverse MR image showing an anomalous RCA (arrow head) originating from
the LMCA. B is perpendicular to A. The anomalous RCA runs between the aorta and pulmonary
trunk toward the right aortic sinus and takes a normal RCA course. Ao indicates aorta ; PT, pul-
monary trunk ; LA, left atrium ; RA, right atrium.
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Fig. 3. A, Conventional x-ray coronary angiography showing an LCX (arrow) anomalously
originating from the right aortic sinus. B and C are from the oblique series of MR angiographic im-
ages, and D is perpendicular to C. The anomalous LCX (arrow head) originates from the right
aortic sinus close to the RCA and takes a retroaortic course to the atrio-ventricular groove. Ao in-
dicates aorta ; PT, pulmonary trunk ; LA, left atrium ; RA, right atrium ; L'V, left ventricle ; RV,

right ventricle.
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Fig. 4. A shows PA view by conventional x-ray coronary angiography and B shows LAO view.
An RCA (arrow) originates from the left aortic sinus. C shows transverse MR image of an
anomalous RCA (arrow head) originating from the left aortic sinus. D is perpendicular to C. The
anomalous RCA runs between the aorta and pulmonary trunk toward the right aortic sinus and
takes a normal RCA course. Ao indicates aorta ; PT, pulmonary trunk ; LA, left atrium ; RA,

right atrium.

220



MRCA T & % EBIIREIGRE Ot

FEDOUD LD THHH, kspace #5E LIFIT
RRHCEHO T a—%NET 5 2 & TLEXF
i omRE R T CORERMEREERYREE L,
PR LOLIABNC K57 —F 7 7 7 Fei/MRIC
Mz 7B 6, ¥AGBEHSFPME CORE LT
BETHAH. ThETMRCA IZ L 5EENRELR
BEOMHBIITNTLE T BRSEEIC L 538
ETH - BN SEOF « PH VI
1.0 tesla & & BIMRI% B C & ZEI IR A 7]
BTHsEELLN.

AFFROMES L LTE, +TIKXBREE
REE CHEEZSK S NIEAZNSRE Lo
W, ZEHEHRR L > TWiEWnW I ERBITH
N5, BEIRGETEEIZHEMEND, T&
A E DB EEBIGEY CRRICERINA L
BENH, SHREFE AR T IE, RRE R
BETEHTAHZLHPULETHS.

BAEOHRGEHECOMBER E LTE, BEE
A 1mm/1pixel BE CTH 5720, EEIIREKR
PO BOMERIIRETH A L, 2 KIGFET
BB L TN 5720, BEITOMWEA TIIE
BiECHINTLES BT ObNS. &
7o, WERE IR OERREACLIAE), FRES)
WCEAT—F 777 bz 5 Eidn
%, TERSCHEBREOHIOER TEHELLER
INA. BT, MBEFNI#A R B
B, BB ZIRE LN bk
W MRS, BUEGREZE LN WER
Dh, BEREOERCEEDDEDIELT,
BECAEAMNLZ LTS, ER, PASR
WifE, N—AA—A—B%, HEEAMEZ Y v
TEGNIAEOBIGHTH 5. BEESLHEERMH
OB OV, Y—F VAR I IVOHE
78, SHTR LWk b VWiEE
LEZ BN,

HAED & T A MRCA (3 EERNCRI I i
BEZHE TR ZVWE, XBEBIERY Tk
TREIFONADETHEG—DIE -0 Lk
WERI, EEEBIRSA 0L CELAEE T
FRMEITKINL T B BETREDREDONHIE

Bll, OREFAET CEBIGETRE 2B L72w
TR, KLl T B 5EFE CEBIER
BE BRI LIS, EEREF L SICIIIRR
BHRHIEE . L TERTH A LE2ON5.

fa i

Magnetic resonance coronary angiography
FETRETEINRZ ARICH T LR E -/ DR
& OALEBS R & FTREIC 3 5 72, BRI
WMREOFRENRELE L LTEREELZLN
5.

X ik

1) Engel HJ, Torres C, Page HL : Major variations
in anatomical origin of the coronary arteries : An-
giographic observations in 4,250 patients
without associated congenital heart disease.
Cathet Cardiovasc Diagn, 1: 157-169, 1975.

2) Kimbiris D, Iskandrian AS, Segal BL, Bemis
CE : Anomalous aortic origin of coronary ar-
teries. Circulation, 58 : 606-615, 1978.

3) Edelmann RR, Manning WJ, Burstein D, Paulin
S: Coronary arteries : Breath-hold MR an-
giography. Radiology, 181 : 641-643, 1991.

4) Click RL, Holmes DR, Vlietstra RE, Kosinski
AS, Kronmal RA:CASS
Anomalous coronary arteries : Location, degree

participants :

of atherosclerosis and effect on survival:A
report from the Coronary Artery Surgery Study.
J Am Coll Cardiol, 13 : 531-537, 1989.

5) Yamanaka O, Hobbs RE : Coronary artery anom-

Z

alies in 126,595 patients undergoing coronary an-
giography. Cathet Cardiovasc Diagn, 21 : 28-40,
1990.

Chietlin MD, DeCastro CM, McAllister HA :
Sudden death as a complication of anomalous

6

=

left coronary origin from anterior sinus of valsal-
va. A not-so-minor congenital anomaly. Circula-
tion, 50 : 780-787, 1974.

Chaitman BR, Bourassa MG, Saltiel J, et al. :
Aberrant course of the left anterior descending

7

~

coronary artery associated with anomalous left

221



8)

9)

10

=

11

~

12

~—

13)

222

BB F1TE 45 (1997)

circumflex origin from the pulmonary. Circula-
tion, 53 : 955, 1975.

Kragel AH, Roberts WC : Anomalous origin of
either the right or left main coronary from the
aorta with subsequent coursing between aorta
and pulmonary trunk : Analysis of 32 necropsy
cases. Am J Cardiol, 62 : 771-777, 1988.
Ishikawa T, Brandt PWT : Anomalous origin of
the left main coronary artery from the right an-
terior aortic sinus : Angiographic definition of
anomalous course. Am J Cardiol, 55 : 770-776,
1985.

Levin DC, Gardiner GA : Heart disease : A Text
Book of Cardiovascular Medicine, 3rd edition,
ed. by Braunwald E, WB Saunders Company,
Philadelphia, 1988, pp288.

Serota H, Barth CW III, Seuc CA, et al. : Rapid
identification of the course of anomalous coro-
nary arteries in adults: The “dot and eye”
method. Am J Cardiol, 65 : 891-898, 1990.
Kessler KM, Feldman T, Harding L, et al.:
Anomalous origin of the right coronary artery
from the left sinus of Valsalva : Echocardio-
graphic-angiographic correlations. Am Heart J,
115 : 470-473, 1988.

Fernandes F, Alam M, Smith S, Khaja F : The
role of transesophageal echocardiography in

14)

15)

16)

17)

18)

identifying anomalous coronary arteries. Circula-
tion, 88 : 2532-2540, 1993.

Sapoval MR, Mousseaux E, Desnos M:
Anomalous origin of the left coronary artery
from the right coronary sinus diagnosed by elec-
tron beam computerized tomography. Circula-
tion, 91 : 2093, 1995.

Machado C, Bhasin S, Soulen RL : Confirmation
of anomalous origin of the right coronary artery
from the left sinus of valsalva with magnetic
resonance imaging. Chest, 104 :1284-1286,
1993.

Doorey AJ, Wills JS, Blasetto J, Goldenberg
EM : Usefulness of magnetic resonance imaging
for diagnosing an anomalous coronary artery
coursing between aorta and pulmonary trunk.
Am J Cardiol, 74 : 198-199, 1994.

McConnell MV, Ganz P, Selwyn AP, et al.:
Identification of anomalous coronary arteries
and their anatomic course by magnetic res-
onance coronary angiography. Circulation, 92 :
3158-3162, 1995.

Post JC, Rossum AC, Bronzwaer JGF, et al.:
Magnetic resonance angiography of anomalous
coronary arteries. A new gold standard for
delineating the proximal cource? Circulation, 92 :
3163-3171, 1995.



Evaluation of Anomalous Origin of Coronary Arteries Using
Magnetic Resonance Coronary Angiography at 1T

Takahisa SAWADA, Takashi OKADA, Hirokazu SHIRAISHI,
Maki KATAMURA, Takaaki MIZUTANI

Department of Cardiology, Ayabe Municipal Hospital 20-1 Aono-cho, Ayabe-shi, Kyoto 623

Background. The prognosis of an anomalous origin of coronary arteries is decided by their prox-
imal anatomical courses. Many cases of angina pectoris, myocardial infarction and sudden death are
reported when the anomalous coronary artery passes between the aorta and pulmonary trunk. The
aim of this study is to evaluate anomalous coronary arteries using MR coronary angiography.

Materials and methods. Six patients with angiographically confirmed anomalous coronary arteries
were studied with MR coronary angiography. MR coronary angiography was performed with an elec-
trocardiographically gated gradient echo sequence with k-space segmentation, using a 1.0-T MRI
system during a single period of breath holding.

Results. MR coronary angiography clearly showed that abnormal right coronary arteries originat-
ed from the left main coronary artery in two cases, and from the left coronary sinus in three cases.
These anomalous arteries passed between the aorta and pulmonary trunk toward the right coronary
sinus. In the one case, the abnormal left circumflex coronary artery originated from the right coro-
nary sinus and ran around the noncoronary sinus.

Conclusion. MR coronary angiography is a useful noninvasive examination for investigating the
origin of anomalous coronary arteries and their proximal anatomical position in relation to the aorta
and pulmonary trunk.
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