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Fig. 1.
coronary artery ; LMCA, left main coronary artery; LAD, left anterior descending coronary artery; AO, aorta; PT, pulmonary

1(1.8 %)
Diagrammatic representations of aberrant coronary artery patterns.
trunk ; R, right sinus of Valsalva; L, left sinus of Valsalva; P, posterior sinus of Valsalva.
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Fig. 2.
originating from the left sinus of Valsalva.
oblique view of the anomalous right coronary artery (upper
panel). Right anterior oblique view of the anomalous right

Coronary angiographies of the right coronary artery
Left anterior

coronary artery. Note the narrowing ostium of the
anomalous right coronary artery (lower panel).
arrowheads show the right coronary artery.
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circumflex
coronary artery originating from the right sinus of
Valsalva. The anomalous left circumflex coronary artery
traversed posterior to the aorta (upper panel). The
peripheral distribution of the anomalous coronary artery

Fig.3. Coronary angiographies of the left

was normal (lower panel). Black arrowheads show the
right coronary artery and white arrows show the left
circumflex coronary artery.
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Fig.4. Coronary angiographies of anomalous origin of the
left coronary artery from the posterior sinus of Valsalva.
Right anterior oblique view of the anomalous left coronary
artery (upper panel). Left anterior oblique view of the

anomalous left coronary artery. The anomalous left
coronary artery traversed posterior to the aorta (lower
panel). Black arrows show the left main coronary artery,
white arrows show the left circumflex coronary artery,
white arrowheads show the left anterior descending
coronary artery and the broken lines show the outline of
the aortic wall.

THol THT, =13 Vit k5 FBBOBRRBRNTh
n, 26B3BEHTH .

VI. & &
HEVEBRIELE S W EBIREHEEEASAE B4
T, ARHARZ BT INIESL I 7. BIHTETH -1
4B, FRIRE E L CGEBHIB O AT X h T iR 4
B, EEHIR & T (B, Ca F v VAL T m y H—,
BT myHh—, FIRERER L) & OfBENI26], RyRED
1301, &L EBESISBITH - T, MR O RBE DT
TE16BITiTIod, 1161 (68.8%) THESBED LRI, Zhbd
DBOREE, BENEIERCTH - 722661 1801 (69.2%) T
ROKERB LRI,

VI. EfT%
HEWEBIREELH S ie W EEIRER R HEASFI, 446]
DBEFRIRE TS - 7o GEENEK 97.8%). BEFEAMILES5.644.2

Fig.5. Coronary angiographies of anomalous origin of the
left coronary artery from the right sinus of Valsalva. Left
anterior oblique view of the anomalous left coronary artery
(upper panel). Right anterior oblique view of the anomalo-
us left coronary artery. The anomalous left coronary
artery traversed posterior to the aorta (lower panel). Black
arrows show the left main coronary artery and black
arrowheads show the right coronary artery.
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FERE2HH, BRI4A3E) CTH O, BRI, ik
FINFEE Lic. Kaplan-Meier B3I X D B L 5 4 KR, 10
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Fig. 6. Coronary angiographies of the right coronary artery,
the left anterior descending coronary artery and the left
circumflex coronary artery. The left anterior descending
coronary artery and the left circumflex coronary artery
originating separately from the right sinus of Valsalva
(upper panel). The left anterior descending coronary
artery traversed between the aorta and the pulmonary
trunk and the left circumilex coronary artery traversed
anterior to the pulmonary trunk (lower panel). Black
arrowheads show the right coronary artery, white arrows
show the left circumflex coronary artery and white
arrowheads show the left anterior descending coronary

artery.
Table 1. Clinical features of 56 patients
Patient
Clinical factors atlents
No. %
Gender
Male 41 73.2
Female 15 26.8
History of syncope 8 14.3
RCA from the left sinus of the Valsalva 5 (*2)
LMCA from the posterior sinus of the Valsalva 2 (*2)
LCx from the right sinus of the Valsalva 1
Aortic regurgitation 12 21.4
Grade | 5
Grade I 4
Grade II 2
Grade IV 1
Conduction disturbance
Complete atrioventricular block 1 1.8
Complete right bundle branch block 3 5.4
Other cardiac anomalies
Wolff-Parkinson-White syndrome 1 1.8
Bicuspid aortic valve 1. 1.8
Ventricular septal defect 1 1.8

*  Syncope during physical exercise.
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Fig. 7. Change of heart rate (HR), blood pressure (BP) and electrocardiograms during a treadmill exercise test.

exercise test was performed using the standard Bruce method. The patient complained of chest pain, dyspnea and faintness.
In the electrocardiogram recorded at rest, abnormal
findings were not found (a). In the electrocardiogram recorded during 3 minutes of exercise, abnormal findings were also not

Although his HR increased, his BP gradually declined during exercise.

found (b). In the electrocardiogram recorded during 5 minutes of exercise, alternans of ST depression was seen (c).
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A treadmill

In the

electrocardiogram recorded just after exercise, alternans of ST depression was also seen (d). In the electrocardiogram recorded

13 minutes after exercise, ST depression improved (e).

diastolic blood pressure.

Table 2. Positive exercise stress tests in 33 patients without organic coronary stenosis

ECG, electrocardiogram; (O, HR; B, systolic blood pressure; [,

Treadmill test

or Excercise 2°!'TL SPECT Paticu?s w.ith
Type of anomaly Master's 2-step test Complications M
No.of ; No.of % of No. of % of No. %
positive / cases positive positive / positive
cases tested cases cases cases
RCA from the left Exercise-induced hypotension 2 9.1
sinus of Valsalva 10722 45.5 3/4 75.0 Ventricular tachycardia 2 9.1
LCx from the right sinus 600
of Valsalva 3/5 1/2 50.0
LMCA f i 25.0
sinus of {? ;ﬂ;lll:apostenor 1/4 0/2 0 Exercise-induced hypotension 1 25.0
LMCA from the right 100
sinus of Valsalva 171
LAD and LCx from the 100
right sinus of Valsalva /1 o/1 0
48.5
Total 16/33 49 44.4 5 152
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Fig. 8. A survival curve of patients without significant
coronary artery stenosis. The curve was calculated
according to the Kaplan-Meier actuarial method.
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Fig.9. A Cardiac event-free curve of patients without

significant coronary artery stenosis. The curve was
calculated according to the Kaplan-Meier actuarial method.
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Fig. 10. Ultrafast computed tomography (UFT) of the
anomalous origin of the right coronary artery from the left
sinus of Valsalva. UFT demonstrated an acute angle of
takeoff from the aorta of the anomalous right coronary
artery, and the proximal portion of the right coronary
artery traversed between the aorta and the pulmonary
trunk. Black arrowheads show the right coronary artery.
R, right side; L, left side.

&b

—

Fig. 11. Ultrafast computed tomography of the right coron-

ary artery of a normal subject. Black arrowheads show
the right coronary artery. R, right side; L, left side.

=z =

EE, QA T~ FABRENERT B L5, EHRE
BREEOBHPELNBES LML CV5. KEIKE-T
1, EEIREEREEICOWT, RAD0®ENTTICARINT
V- ¥ NI - (N P & S e DL Sk = S S 3
EEBIREL LA BHE TR BIIRIC B E M e IS bbb
FEELOHRELSE L, ROERAWLBEEORE, )
FROZERIENSBME I N TR 0P, KE TR BIIR
NOZEERe, BHIKS 1 A FHOBELHHY. Lol
FHICACTREBIRCEE R RENREer A X 0RY,
BRI REEC R LCARHERZ AT Lo & v 5 Wil
, BEORFAW BT, WHERSELH SWBE, SR
Hy e Th iR e & IR X R EAN A o Fo . EE O BRI
BT B EEIIRE LA REAE OB G ST L, WRIBED
ZTD, BEHREHRTEREDTEREYMDZLTHS.
SEBIIRERIA R OOV, KEB VT, #alt
BHECOA T —F V2 F R ERD 0.3% h 5 0.64% THA
LME TN TV B AP TIid, DY 7~ T 2T
17, 73181R5641 (0.32%) WwHAE L, KE R 5 HE & 3ER
CrBpbhi. efilic ot B L cHBEEECERE
¢, Kimbiris HOHE? Dk S OBHHNERICE LD
HRIELRIeh .

BRI R QIR DT, REC BT HHRET
%, EIFERAA LA AR X DRI T A RS S EES R
EXRTU R Kimbiris SO & 5 &9, BFEHOEH

o



oA 2

I BT 5 EBIRESREE 503

AETESORAE LEBIREEREELSAD 578% R

BhlELTWA. EIANEEOHRAETI, [EFEKDLIER
#3560 6 # (10.7%) BB I DK L, HREIRESRE
FEpE6HIhAABl (T8.6%) LELEBE TH 1. i, KEE
WRAA A AR L D EEEE L TRBIIR & FEIROR % E - T
EHCSMATHEOR—RMWCELBRERB VL IR TH3
B, SEOREIEFIOFIIZFFE Lish -7z,

¥1, REEDIREBEFEOCKKMEBEEMRIZE & ENT
WehE HETIIEBIRERREENRE LB L DR DK
OFE, BHOHEE, RREOCREL LRI hd Lok
pas ZOEKMHEENRIBERR I V5. ERZBIR? A
Apg AR &L LT KENIR & MBHIR DR & - CEII
BHTHEATDOLDITEBEFEDOF T LB EE L AIHE
BHENEINRTWDH2, EfERORBREFECEVCTLA
HLGHEES, RRIEDBENLIRTL B, Fi, KPR
TRELERETH - ETHIROEBREIECE LTS, LT
REBBAPHED DI L OWE L B - 722y, BT TIRARE
RRBRFEIC BT LEELEGIENL L, TOFHR IV
BEOIDARERLY VELT AL ORELH BT, HED
BT, ARBIRESREEDOAIHNEL LTAHOEEY 5
P, EENAMARBRACOHB A RAE L Bhh 2 MEQET
T2 (2818 L REBROBENIE L), D AR
DLFEEMY 16l (EBIROB[EMPZEL L) IKED TS, &
hbOHEF, EEBREHEFEC VT L EELAIHED
By, FENLETHLLEDRS.

REIRERIBREEC BV UL, TEIRICEERRAENL T
LHERICIOEIE R A F LD 2 L2, WL OMhDHTIL L b
AT R BRI BAEIC 313 5 05 R I 5
ED 2 H =X B L TOEBUTIC VY, BIFRT DS % ZE
WRASKEDIR A & SR T O LT Bt b Bk 0 2SBS0
CRFEELTOT, B R & KBIRES R L, &
BIRESPEE IR, EHIROBARINDZLICIOVETS
EFT B R R Bk S K BIIR & B R O M2 B
BT2HHLZD 220 KIMBIC & » FEIRA LB X O E
MAFAETB LS Bl E B 299 (K10, 11). LaL,
FEE 2 LB O OB A FEB S B I3 Lo, BHED
OHBMARYITE /L. EFOBRATIL 48.5% D ARG
DRfEEFAL T A, 203 BLIFITIRLESD 7 — 7 v AT
IR SO 235 b, R BHIR O BIRN A 5 s T HE T
Bolo TR OGTIR = L o) B Vic L ) B 2 R b
fI3h, 261 CHM &7 - 7. Maddoux 5132 A RBINR A
AT L D RBIET B £ 4 T ORREREDEST, F
DIREY T B BIRIA L 7o\ b 0 O REEHE A EE I X
h, ThAROEDFK TS - fle@E LTw5. LhL,
Roynard 12 % 0 g s & OVLERIZE b 5 REEERD
EL WS IR PR ORBRINET, RBIREY EBEN
REBIRKAEE L, =L =) EVic kb ESEHERARLE
BTHO, ARHEREC X b F B X D ERE LA 4% Lo
BledsE L Tvws, 20k 3 K EBIREEEEECE bk
MORRIEAE IS bS5, SEOKRA TIRLHIFO KL
FLTCBIEGID 5 BITHIC I TIZREERIER Ca 54 v F b
Ty A - EROBBCAEDTH - L LD, FTEELE
HO—FRTHB LD EBbhD.

BRI RFE & A 0LE B U iRoss i e

#%, Kimbiris 513? BHIREIH BRIIE & ABIRARE E DA B
HE ARWEBREL TS, BHEORE TIXBEBIREBREE
45600 9 B (20%) I KBIRFRB A EHF L T io. EEDORKRES
T, KBIRAEED > b KBRS O A 23564l
124 (21.4%) @D b, HEIREKREESRH X7V 17,675
BlIR KBIRFEASA EIE O S 0FE 22% K LABKERT
Bote. Flo, RADEFD > B 36, KBIRFHAHEFLE
DHEF RO T DITHiFT LI ilfifis 7 — 7 ABRE BT, B
B, BHIREBIBREES ZHEhTED, 20 inbbih
L2RBOSIHEERECZ EAHAIZRS.

FEM BRI D SR L TS ERORE T, 566lF
114 (19.6%) WS B e EBRMEO G BN A L. L
L, SablfhEEREEBRICIELYHE LT\ ieoik 1 4l
DHRTH D, EBIHERERBIROBENRESHHIZ R ERE s
WEBbhile, BREMTEBIREEDEFICOWT, Click b
P RIS ST R BIIR O S BIIREE LA OF S [ e i 0 FE 0 FRH A
BRVCTERRBOEHIREEHLLIh S EBE LTS,

BT, LDEEREC-OWT, SE0&KH TR, FBRc
WENIEL A ST WA Bl A BB R A TRE TH o . &
fo, Z0AAFIF20BI R BYRIRR, AR & O NRIWE Sy
FAF Ty, B BHIRECHEEEYET Tl ot S8
BEEZT o D 1 L7 - 720, BRI IS R E AR
RTHT LICESNIAEE Lish 7. ¥ 70, @R akk
OFRIZE A FHE L CEMI & R4 L o 7o, LT mRmE T
Bote LFERZ -7, BET TR, FBIREHREREEDOEL
FHREH CBEID IV SRORGICRT, WRHER
THON B BRI SRERE L, BRI BENREL H S
WIBE, ABHERE L TL LT O FRILEBMRIEFTh o7, L
L, EBAMABRIC BRI AIHEY B TEMAL KA
h, WEIREBRREEOBIRED—2 &L L CGEBHIRIZESE L
ELTw5H, Fio, Mg, Ca Fvvirrsmyh—, 7
2oy b —, PIRNEBNIRIKT: & O EPEFIC & D IER O AL S
NBEBIL DD, WK GbE7- EYiEROB M BT 540
30y Yok

i, AWSRORR L LT, THE TOHRE T, 2RIE
L OCHEE R T A AN OI10, 20180 EBIIRELLA B
PRz E ERTV2H, SO TIIREEM TaH TR
MRS R DNEHIA R L Lictowd, VHERIEE5.9111. 55 (5
HAIR, BAFEESORE) &t b5 — O DML, KL
B2 & SR B AR BRGS0 LN &b SR LTk
Bk & BIBIIR DRI O it B 24 70, SO
TRADOIIED - ETHB. Thwz, THNRESRE
AERBHTHIE, ZOFHRITANR TR LA L b & HEu
ATREMEDN B 5 .

i

1. DS T — 5 A BRE R FT 7217, 7316175641 (0.32%) &=
EIIREIERBEIENTD b,

2. BABIC T, BREEIRAZE SR L D RS
THERAATOREN 186% LR LVEHEECTH- 1.

3. BHIREHREE CIEBIRCHRENRELH I T
b, EHATRRACOEDETROBBHORE L EOEE
Te A BHE R 3301 5 4] (15.2%) iR, i, LMoL
56819 8 B (14.3%) WEED, 55 1 HIC, LMOFERILEE

#



504

ATHDZ LHMER I,

4. BEIREMGREETIE, KBIRFASETEED &0F7156
FlrR1260 (21.4%) & GEERRD bhi,

5. EWIRCHENIELE oW EBIREL REE D R
FHRIZ, AP LTH BRI TH D & Bbhi.

E &

MERzxswEa, g, CTREEZBL 2 LBMSRAYEE 2R
BEE ZEERCBHITHIHMBLELET. IR, JEE, TR
SRS 2 ABEHEKREME B L OSSR AESE 2 ARSI
BOFELETCBESEHELET. I, Ha0iEfhcL, Z&R
BIOCZTBEIE o, BHERBREO KESERESLAE, AR
RERBABOSAERLL:, BEABRFRERENEOREE=2t4
[ R P S

TR A DERIZ, HE9EHAERBFSR/SWTRELL.

X [y
1) Angelini P. Normal and anomalous coronary arteries:
Definitions and classification. Am Heart J 117 : 418-434, 1992
2) Kimbiris D, Iskandrian AS, Segal BL, Bemis CE.
Anomalous aortic origin of coronary arteries. Circulation 58 :
606-615, 1978
3) Kaku B, Shimizu M, Kita Y, Yoshio H, Ino H, Takeda
R. Detection of anomalous origin of the left coronary artery
by transesophageal echocardiography and magnetic resonance
imaging. Jpn Heart J 35: 383-388, 1994
4) Benson PA. Anomalous aortic origin of coronary artery
with sudden death: Case report and review. Am Heart ]
79 : 254-257, 1970
5) Cheitlin MD, DeCastro CM, McAlister HA. Sudden
death as a complication of anomalous left coronary origin
from the anterior sinus of Valsalva, a not-so-minor congeni-
tal anomaly. Circulation 50 : 780-787, 1974
6) Barth IICW, Roberts W. Left main coronary artery
originating from the right sinus of Valsalva and coursing
between the aorta and pulmonary trunk. J] Am Coll Cardiol
7: 366-373, 1986
7) Moodie DS, Gill C, Loop FD, Sheldon WC. Anomalous
left main coronary artery originating from the right sinus of
Valsalva. ] Thorac Cardiovasc Surg 80: 198-205, 1980
8) Cohen LS, Shaw LD. Fatal myocardial infarction in an
11 year old boy associated with unique coronary artery
anomaly. Am ] Cardiol 19: 420-423, 1967
9) Mustafa I, Gula G, Radley-Smith R, Durrer S, Yacoub
M. Anomalous origin of the left coronary artery from the
anterior aortic sinus: a potential cause of sudden death. ]
Thorac Cardiovasc Surg 82 : 297-300, 1981
10) Jokl E, McClellan JT, Ross GD. Congenital anomaly of
left coronary artery in young athlete. ] A M A 182: 572-573,
1962
11) Piovesana P, Corrado D, Verlato R, Lafisca N,
Mantovani E, DiMarco A, Pantaleoni A. Mobidity associated
with anomalous origin of the left circumflex coronary artery
from the right aortic sinus. Am J Cardiol 63 : 762-763, 1989
12) Patterson FK. Sudden death in a young adult with

anomalous origin of the posterior circumflex artery. South.
Med ] 75: 748-749, 1982

13) Naidoo DP, Sewdarsen M, Vythilingum S, Mitha AS.
Anomalous origin of the right coronary artery from the left
sinus of Valsalva: a report of 2 cases. S Afr Med J 74-
420-421, 1988

14) Benge W, Martins JB, Funk DC. Morbidity associated
with anomalous origin of the right coronary artery from the
left sinus of Valsalva. Am Heart J 99: 96-100, 1980

15)  Brandt IIIB, Martins JB, Marcus ML. Anomalous origin
of the right coronary artery from the left sinus of Valsalva. N
Engl ] Med 309 : 596-598, 1983

16) Bloomfield P, Erhlich C, Folland ED, Bianco JA, Tow
DE, Parisi AF. Anomalous right coronary artery: surgically
correctable cause of angina pectoris. Am ] Cardiol 5]
1235-1237, 1983

17) Bett JHN, O Brien MF, Murray PJS. Surgery for
anomalous origin of the right coronary artery. Br Heart ] 53:
459-461, 1985

18) Roberts WC, Siegel R], Zipes DP. Origin of the right
coronary artery from the left sinus of Valsalva and its
functional consequences: analysis of 10 necropsy patients.
Am ] Cardiol 49: 863-868, 1982

19) Taylor AJ, Rogan KM, Virmani R. Sudden cardiac
death associated with isolated congenital coronary arteryano-
malies. ] Am Coll Cardiol 20 : 640-647, 1992

20) Virmani R, Chun PKC, Goldstein R, Robinowitz M,
McAllister HA. Acute takeoffs of the coronary arteries along
the aortic wall and congenital coronary ostial valve-like
ridge : association with sudden death. ] Am Coll Cardiol 3:
766-771, 1984

21) Chaitman BR, Lesperance ], Saltiel J, Bourassa M.
Clinical, * angiographical, and hemodynamic findings in
patients with anomalous origin of the corornary arteries.
Circulation 53: 122-131, 1976

22) Alexander RW, Griffith GC. Anomalies of the coronary
arteries and their
800-805, 1956

23) Maddoux GL, Goss JE, Ramo BW, Raff GL, Heuser
RR, Shadoff N. Angina and vasospasm at rest in a patient

clinical significance. Circulation 14:

with an anomalous left coronary system. Cathet. Cardiovasc
Diagn 16 : 95-98, 1989

24) Roynard JL, Cattan S, Artigou JY, Desoutter P.
Anomalous course of the left anterior descending coronary
artery between the aorta and pulmonary trunk: a rare
cause of myocardial ischaemia at rest. Br Heart ] 72:
397-399, 1994

25) Click RL, Holmes Jr DR, Vlietstra RE, Kosinski AS,
Kronmal RA. Anomalous coronary arteries: location, degree
of atherosclerosis and effect on survival: a report from the
coronary artery surgery study. ] Am Coll Cardiol 13:
531-537, 1989

26) Master AM, Rosenfeld . Exercise electrocardiography

as an estimation of cardiac function. Dis Chest 51 : 347-383,




s

FIRC FT B BB IR IR R HE 505

1967 Cardiovasc Diagn 21 : 28-40, 1990

27) Baitaxe HA, Wixson D. The incidence of congenital 29) Ogden JA. Congenital anomalies of the coronary
anomalies of the coronary arteries in the adult population. arteries. Am ] Cardiol 25: 474-479, 1970

Radiology 122 : 47-52, 1977 30) White NK, Edwards JE. Anomalies of the coronary
28) Yamanaka O, Hobbs RE. Coronary artery anomalies in arteries. Arch Pathol, 45: 766-771, 1948

126,595 patients undergoing coronary arteriography. Cathet

Clinical Features and Prognosis of Patients with Anomalous Origin of the Coronary Artery Bunji Kaku,
Department of Internal Medicine(II), School of Medicine, Kanazawa University, Kanazawa 920—J. Juzen Med Soc., 105,
496 —505 (1996)

Key words anomalous origin of the coronary artery, aortic regurgitation, myocardial ischemia

Abstract

We retrospectively investigated the clinical features of Japanese patients with anomalous origin of the coronary arteries
and also investigated the prognosis of the patients who did not undergo surgical treatment. Anomalous origin of the
coronary artery can lead to angina pectoris, acute myocardial infarction or even sudden death, even in the absence of
coronary atherosclerosis. In Japan, surgical treatment for this anomaly is rare and most patients are treated medically. Of
17,731 patients who underwent diagnostic coronary arteriography between January 1968 and June 1994, 56 patients (0.32%)
had anomalous origin of the coronary arteries. We reviewed the clinical records of these 56 patients and elicited information
by questionnaires and telephone interviews. The mean age of the patients was 55.9 + 11.5 years (range : 32 to 85 years).
The right coronary artery originated from the left sinus of Valsalva was the most frequent type and present in 44 of 56
patients (78.6%). A history of syncope was present in 8 of 56 patients (14.3%) and aortic regurgitation in 12 patients
(21.4%). Serious complications during exercise stress testing occurred in 5 patients: ventricular tachycardia in 2 patients
and exercise-induced hypotension in 3 patients. Follow-up data (2 months to 14.5 years; mean: 5.6 + 4.2 years) was
available for 44 of 45 patients without significant coronary artery stenosis. Of these 44 patients, 29 were advised to limit
their exercise or oral medications. There were no deaths directly related to anomalous origin of the coronary artery. Cardiac
events occurred in 2 patients during the follow-up period. One patients died of severe aortic stenosis and another patients
who were not receiving any treatment experienced syncope. Although anomalous origin of the coronary artery can lead to
serious complications even in the absence of coronary atherosclerosis, the prognosis of our middle-aged to elderly patients
without significant atherosclerotic coronary artery stenosis was relatively good despite no surgical treatment.



