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Coronary Artery Anomaly,
What Radiologist
Should Know?
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Cardiac CT is the most accurate tool for diagnosing and evaluating coronary artery anomalies.
Coronary anomalies can often be observed as the number of cardiac CT scans increases. In this
review article, we described the CT findings and clinical significance of coronary anomalies
that radiologists should know. In particular, we described the dangerous anatomical findings
of coronary anomalies on CT images in detail.
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o ois Ba](aortic root)Q] T 55 (coronary sinus)ollA] 74| 5hH, s

-

52 W55 (left coronary sinus), /525 (right coronary sinus)¥ H| 525
(noncoronary sinus) 2.2 Fg %] o] 7). F s 5ol A 252 (left coronary artery;
|3} LCA)o] B[t , -5 5ol A 25 (right coronary artery; ©]5F RCA)0] 7] A]

SehFig. 1). 71A= BEEU S &7 F1tollA 7IAIsk= 2ol AdelH 714 s s |

O

3} oF 4590 H L5 o|2rH4). LCAS] 7AHRE 2575 (left main coronary artery; ©|5t
M)ole} 5t o] 255 (left anterior descending artery; ©|8F LAD)x} 2434152
(left circumflex artery; ©]3} LCX) 2.2 LFFo] Xtk RCAE 9= WAl Ato] 1&g ufe} F3)5hH
QA Aol ERE F3F5he o= A 2l 5 (acute marginal artery)S £A|5Hct LADE A
AAALo| 1&g wet F3YctH, A4 S0l ER/E 33k 545 M (septal artery) T, 24
Hol /S FF5H= tizHEA| (diagonal artery)S A5 LOXE 2= HHAIAfo| 1742
2} eyt 2palo] Selo) ERE Fd5hs F4EA2l5 Y (obtused marginal artery)S
25H}H7, 8). F513-5 M (posterior descending artery)o] 7|Alsh= E3tol wet, s &
3t 247} LhF o RCACIA] E5138 52 (posterior descending artery)©] £A|5k= 9= 9-A|7}
oF 85%01| sESHH(7, 9). LADS}F LCX Ate]oll F7HEZ| (ramus intermedius) 52 o] £2f510] 4
1oz BXJoh= 4271 1o, Ag/dHio] 270 2 15%-30% = §le2 BHIHETH10, 11).
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Fig. 1. Normal coronary anatomy.

A. Three-dimensional volume-rendering image of the normal coronary artery shows LAD and LCX branch-
ing from the left coronary sinus and RCA branching from the right coronary sinus.

B. In the inferior view of the heart, the RCA runs along the atrioventricular groove and divides into the PDA
and PL branches, representing right coronary dominance.

Ao = aorta, DG = diagonal branch, LAD = left anterior descending artery, LCX = left circumflex artery, PA =
pulmonary artery, PDA = posterior descending artery, PL = posterolateral artery, RCA = right coronary artery
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A ZLt2|(Myocardial Bridging)

Athe]s WeHe| g Hio] S Ul BEE FHohs AS Tttt At o] v
£ 3 Ho| &) 2|2 velRA] Ay SR EC] CT°1W 22% (95% 21 =717 18%-25%), 3
FEMEGEolA 6% (95% A =|H7E: 5%-8%) o] il FZALolA] 19% (95% A1=77: 17%-
21%) Y =efal BskQleh(12). 3719] wde s i ke 4> Qloy LADOA 7P &5] w3
Frh Weu2 F2 o|ghr|of Aol ARE FFotEE, 570 Aldrte] Fiel 77t ¢t
ghitol Qo2 I BAI7L HA| e Hert thRE Olt}(ls). T Alte|e] Zoj7t 2
3L, Al Yol AW e e Fio] ZojAaE A o g F4dS e 7hs/do] wokl

)

\1

CH14). 7301 A= 7% beta-blocker 52 _,kgx]Eﬂ 9 Mojn], EE7] okER 2R THHA
U= A9 aF o g AR S0l s 2548 AlfeE 4T Itk(13). Attt =
L27]of Zg%E WAE CTo|A= AlZo] FEEo 7 Q15| Folx|L} o]2h7| A= CTAF THA
70| 3lEE = 712 e 4 QIthFig. 2). CTollA] £%7]ol|A] AlZthe] eto] e -9,
g5 "ol Qli= A0 R Q8)E 4= Qlo], W A| o|7]ol|A] Athe]e] fEto] SHE = As
golg "art it

2SS MO 22 J|A|(High Take Off)
A m WL teao 9] 1/321740llA ZIAEH. ¥d-5212] high take off= ¥

0 7|A| 27} thse o] el AR (sinotubular junction)olA] 5 mmEch 5 &8 FLof|A] 7]A]
She A= AgoluH, 7P ks A/ Hol = IHEth W59 high take offo] ¥ E-2 CT

5 23k AJQ1 Q170] 0.78% H =& BUEH T2 RCACIA 714 wol(85%) Tate= Aoz
A Ach(Fig. 3) (15). A 2e At o= FA7F HA] ot 2Hate] 7] 42 470,
U take off angle©] of|Zto] A, 7|A1R7} s} Hl 59 Ato]of] QIx|siA] 42570l ek
S s Y] 23 (intramural course)S Hol= 49 FASE Z#E0] HuEd Qo
(16). E=3F high take off Sh= B2 WEEWIURIEAl, AleAT U S 2t ozl
o] A& 4= o], F/dolAl & AF-S siFeolof st &t A =& Al AH-ml 53 54 (cavo-
pulmonary anastomosis)e & 4, &E 7] H2 AX[0|B2, s H Fioll AFs F=
Z40] FTH(17).

2 Ul Bat Bolnio 234 thar) Ea|gel WAl 9ol uje) L
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Fig. 2. Myocardial bridging of middle LAD (normal variant).

A, B. Multi-planar reconstructed CT image of the LAD shows that the mid-segment of the LAD is surrounded
by the myocardium. During systole (A), myocardial bridging is compressed by the surrounding myocardi-
um. This improves during diastole (B).

LAD = left anterior descending artery
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T AFEEIA] ghert, SRR elTstElol M Aok BRI QT ol 7139 Al 728 7]
yho 2 5131 9lon], M 7% obe} T Ael PakEule] AT mE Xk Qo] HAA
1=} /\O]_

o]71 s} BxsHtH19). & 542 2007\ 0] Angelini (4)0] AQHSH &l ZA5IH, 15 & o

o] YJxJof| 7|Hkstod Meslal Qlom, Z|AJR o), 3 H= o)/, |l BHEE AZ o9
371 thEF71 AtH4). Angelini (4)0l] Th2H, 196 n]FHol|A] Hol= A7H-& W78 (anom-
aly) 22 oJstH, 1% Zafoto] TE = -5 A/ ¥ol(normal variant) = o] A fstal

oIt TS| Foll ofslor BAL 54 o A9 9o}, AR FAke) Yol
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Fig. 3. High take-off of RCA (normal variant).

A, B. RCA normally arises from the right coronary sinus. However, the three-dimensional volume-rendering (A)
and CT angiography images (B) show a normal variant wherein the RCA arises 7 mm above the ST junction
(arrowheads).

RCA =right coronary artery, ST = sinutubular

Fig. 4. Absence of left main coronary
artery.

Three-dimensional volume-render-
ing CT image shows the case of an ab-
sent left main coronary artery. LAD
and LCX separately branched off from
the left coronary sinus.

LAD = left anterior descending artery,
LCX = left circumflex artery, RCA = right
coronary artery

ZAZ W 7|A| £ oA (Anomalies of Origin)

I3 2tsME Rl (Absent Left Main Coronary Artery)
A 2= RS EolA LMo °F 5-10 mme| Zo|= EAst7t LAD, LCX 2 2A|5H
oF stA|%k LMo §lo] BkZ LAD, LCX7} 242} 2Rt d-s 5ol A EA171 == 495 ofn|eitt
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(Fig. 4). WYE-2 oF 0.4%2 W5U7|P5 7P B3t
718k & | AYES AR Qo] o5 o
(1). o]2f3t Hol= st o2 BAIE os|XE foL}, PTUERZYES AF 9
%, LAD, LCX 77} n}2 g Zojof shm AP 138 Fofof gtk Ta)a Bzt a5
Hzo| Qlo] 5.2 3]<% (coronary artery bypass)2 Botof = 7490l =, LAD, LCXZ Zt
Z} wh2 PA|7 Frolof shEz Qlgsl Fofof FHTH(21).

e
0

ALZ IOl HITHZ PHAFEHE J|A|(Anomalous Origin of a Coronary Artery from
the Opposite Sinus; ACAOS)

] Hit& 2515 7] Al (anomalous origin of a coronary artery from the oppo-
site sinus; ©|5F ACAOS)= W78 5 71 S8 7|Folth Fd4 o2 LCAE s
250141, RCAE s 25ollAl 7IAlsljof fttt, Z12{uh, ACAOSE LCAZ} RIS -5
Fol|A] 7] Al5kal(anomalous left coronary artery; |5} ALCA), RCAZ} BHthE: 25250
Al 7|A] 3= 74-9-(anomalous right coronary artery; °|5F ARCA)E- @t ACAOSS] 519] of
2 HithEollA] 7|AlsHe Tdsmiat 8 2o ule} Fig. 59 2o whch dxi7kx] B
HF Q=+ F2E B Fig 50l elen, ¥l 32 Az7kA] Bl vt gle 74-9-olthQd).
Y Jre F 4=, HEH-tl 52 interaterial course) Ato] = FaYSH= 49, w5 of
& FHAL| = 5= Z--(subpulmonic course/septal course), thsH H= F3YsH= 73

& (retroaortic course), H51 9kx 0 2 Z35H= 72 (prepulmonic course)7} At} 0] Z ret-

e

roaortic course®} prepulmonic course= B4 A7 1E E It} Interarterial course=
SAke] ol e 7P Fott ARolH, 2 AP 252 she A2 FAfolA FAke] el
o] Hth?22). | CT 7|5 Tds7]8 AtolAl= ACAOS =, interarterial course (39%)2F
retroaortic course (38%)7} 74 &35} ofgdol2tal B3I IFo| A= FAFolstk} oAkt 7}
%} &3] k= oFg2 interarterial courseE 5= ARCA °Fg (Fig. 5B)Tt, retroarotic course
S F5h= ALCX oFgo|th(Fig. 5L) (22).

Interarterial courseE EOJ= ACAOSE -5 71X 5] $1x]of| wzkA] high typed} low
typeo 2 W=, =59 TekE(pulmonic valve annulus) 7|52 2 o2 2|z 49
high typeol2} 5hH, o] 3¢ W52 tis-ml52 Alo]& AUA| Hrk(Fig. 6). s 7]
A E7} 5 Bk (pulmonic valve annulus) P02 AUz 73 low type©|2} 5, o] 7
@ e tisl-2Ad fEE Aol AU Btk £57]0l HlEe ek, 4l
FE=2E £55H2E, high type] W52 7|A| % F33-37to] low typel T} B FoFA|A] ot
A Aol A high typee] low typelth 2 A& A o]/dvk-S(major adverse cardiovascu-
lar event; ©]5} MACE) ¥H§0] f-2l517] ©f Botths B a7k QIek(23). Y+ interarterial course
9] low type} subpulmonic typeg U5 B 3= 9o subpulmonic courset= th2
7| septal coursegfal e FrgstH, w5 Wt ol S A2 U2 Fshks 2102 Hiof gh=
a7 o] thR-E ALCACIA BalEl= 210 A Qlrk22-24). HEHEA] A, ARCA

https://doi.org/10.3348/jksr.2021.0169 89



cHs}

Coronary Artery Anomaly _

Fig. 5. Subtypes of anomalous origin of a coronary artery from the opposite sinus.

A-L. Normal coronary anatomy (A), RCA from LCS with interarterial course (B), RCA from LCS with subpul-
monic course (C), RCA from LCS with retroaortic course (D), LCA from RCS with interarterial course (E), LCA
from RCS with prepulmonic course (F), LCA from RCS with subpulmonic course (G), LCA from RCS with ret-
roaortic course (H), LAD from RCS with interarterial course (1), LAD from RCS with prepulmonic course (J),
LAD from RCS with subpulmonic course (K), LCX from RCC with retroaortic course (L).

We have drawn all the subtypes that have been reported in the literature at the time of publication.

A. Normal .
Pulmonary artery Anterior
RCA o
i : Right Left
Aorta Lex Posterior
Interarterial Prepulmonic Subpulmonic Retroaortic
B. C. D.
RCA.
RCA. . ‘
LAD LAD LAD
" 5‘—’ : & RCA
LCX Lex i
G. H.
RCA: LAD RCA
LAD
LCA - tex LAD
LCX
K.
RCA
LAD
LAD S
LCX
LCX
L.
RCA. .
LCx o
LCX

L = left coronary sinus, LAD = left anterior descending artery, LCS = left coronary sinus, LCX = left circumflex ar-
tery, N =nnoncoronary sinus, R = right coronary sinus, RCA = right coronary artery, RCS = right coronary sinus

interarterial course®] S3EMIE-2 0.23% (95% A= 717F 0.17%-0.31%)°]™, ALCA interar-
terial course®] FELYES 0.03% (95% A1=]F2F: 0.01%-0.04%) = RCAS] RIS 7] 0]
LCAK T} ¥-55] Brk(3). Interarterial course& H.0]+= ACAOSCIA] FAR MACES}F A8 CT
& W= siREHA A IARE 2= high type, tla2¥ Ul 3 (intramural course), o2+ 7]
Al(acute take off angle), 7F=thzt 7| A| B (slit-like orifice) 5-0] HIL% Il QUTH3). SFH A=
5713} CTE o] 835}to] J5HH interarterial courseE o]+ ACAOSE o] 7|} 4270
A dsHl-m 5] B o m F3ho] Fop s Ho] o fidls v He #EE 4 Qo
(Fig. 7). ol=2{3k A% 7]l wh& ’i2hE a3 gh 2|2 ItolAl=, 45710114 high typed] 4
7FMACEQ] |5R1219)2 Bglem, o]2h7|o|419] high type?! 8-%= LA Zstitial Bl
SFATH25). =S A2 the 7ok 28 52 o2 F2o]= 7| H, interarterial course
7} 0|70 high typeCl ATt %710 low typeL 2 H}+= 7427} 10.3% (7/68)°114 AA-S
<= BsIQIrh25). AR nl47ete] 7o E8tel 2 ACAOSOA S0l A7, s{Z o] =™
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Fig. 6. Distinguishing a subtype of anomalous RCA arising from left coronary sinus with interarterial course.
A, B. Multiplanar reconstructed CT image of an anomalous RCA arising from the left coronary sinus with an
interarterial course. The high type of interarterial course (A) passes above the PV annulus while the low type
of interarterial course (B) passes below the pulmonic valve annulus.

Ao = aorta, PA = pulmonary artery, PV = pulmonary valve, RCA = right coronary artery, RVOT = right outflow

tract

$&S Haska oh26). 2L of2] AFtol|A] interarterial courseS Eol= ACAOSE 2%
o AR sHolahAtellA] /Rl 7497t Eot I = 2ol Algto] UTh(25, 27). whehA] in-
terarterial courseE E.oli= ACAOSe| 23t 37| oJAl=]= efe] 42, SF4 A x &713t
CTE Sl HHliZ 7|4 5o s 7ak4 et 91%] W77k B o 2o = A2z,

ACAOS % retroaortic courseg Hol= oFg & 7Hg &3t 9= LCX7F s -50llA] 7]
Alsh= 7Z3-9-olth(Fig. 8) (22). @YSH 02 o/ AHtE Holn| F5/4Q] Z-27F th-2olu, uf
@S2 FAR A2 lo] it Harzt ATH?28).

ZhEAE ol IS 7|A|(Anomalous Left Coronary Artery from the Pulmonary Artery;
ALCAPA)

W2 Aoz sl ZIAsof st slsoll A ZIAShe 495 ofn|Ett.
RCAZ} #lgdllo| A 7|AJSh= 49 ol EEIL tIF-2 LCAZ} w5 do| A Z|ARte), 25
o] Wl 7|Al= A AHA] ARF] 0.24%-0.5%S 2FA|5H= Aoz A3 A Uch?29-31).
LCAZ} sl 2ol A 7| ARk 2 A 29 Theto] skl AhAahe 2] b2 Plo] A Hof 3+
e} o] 7182 F 71 ofgo] Qlen, S5 gho] WshA| o2 gotgtt, S o] WEdh
‘gl oz BREthFig. 9) (29, 32). ForgolM= S5 o] WEskA| o Al AMe =z Ql
S AR, SHa Bxdo] WAsh Wk S ek A o] T4 BRItk 444 X85 51X

=]
ror 14 OloMW %0% olmrmm delge 53 ottol wslel, 2]

O
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Fig. 7. Anomalous RCA arising from left coronary sinus with interarterial course.

A-D. Three-dimensional volume-rendering (A) and CT angiography images (B) show the RCA arising anom-
alously from the left coronary sinus and runs along the interarterial course. The RCA ostium (arrows) is
more compressed during the systolic phase (C) and is relieved during diastole (D).

Ao = aorta, LAD = left anterior descending artery, LCX = left circumflex artery, LM = left main coronary artery,
PA = pulmonary artery, PV = pulmonary valve, RCA = right coronary artery
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(Fig. 9). GoFolxl= #HilAlo] EdE]o] QAL 7]50] ko] Qlom, it

o
LTS
rS
s
39,
u)

(]
]

so 4

lo

2
g L
ox M >
2

ro

ol

ol

H

rel

2

i\g

r.l

};1_1‘

il

+

pack

lo

=

e

©

r o
250
HE

T

gt

c

N

H e e

r-|>I
o
ok
ro
o ok
-+
30
P
w
S
juad
o
£
~
Ir
o2,
[°)
9
oflt
=2
X
= rr
™
ot
A
>
r\l
)
2
ot
iy
rO
okl
~
ol
o
cﬁd i
fibe
of

92 jksronline.org



EH15‘|_|-O<=)|)\O|-Q|T5;I|'E|X|

chetgakolets| x| 2022;83(1):84-101

Fig. 8. Anomalous LCX from right cor-
onary sinus with retroaortic course.
Image shows the LCX (arrow) arising
anomalously from the right coronary
sinus and running posterior to the Ao.
Ao =aorta, LAD = left anterior descend-
ing artery, LCX = left circumflex artery,
RCA = right coronary artery

Fig. 9. ALCAPA.

A, B. A 4 year-old female with adult-type ALCAPA. CT angiography (A) and three-dimensional volume-ren-
dering images (B) show the LM arising from the main PA. Intercoronary collaterals are shown in the prepul-
monic area (arrowheads).

ALCAPA = anomalous left coronary artery from the pulmonary artery, Ao = aorta, LM = left main coronary ar-
tery, PA=pulmonary artery, RCA = right coronary artery

[N

=
T W ol WS oF 7He] Z|ARoMTE FdE o] Z|Asto, ZdA] el &
=

= h
FE FE5H= A2 wetth SHES 9F0.027%-0.066% =2 A TH33, 34). 1979
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Lipton (35)°] @2 EFzol 71280 AR 257 ol 2, s Eolr 714 she

89 R, s alsolA 714 ks 49 L2 W T, F9) iilel met E 1 E 11 1E 1
O 2 uhth(Fig. 10). 1F [2 T wE ol A4 25 e 250 e FS e
A0 iAol agtg wet YRt & Wi HEael FA1E F/dsIAl HrkFig. 114). 15
[I= RIS fdsio] /g 95 e 25 WEH9] T9iRolM 71Ashe d-eolv, 79 74
2o met i ofgo] vhdth HithE: E o] sE ) oFo 2 F3Ysh= 74-2(I1-A) (Fig. 1B, C),
u%lEﬂM & Afo] = F2Y5h= 4-9(I1-B), 2 tied = %ﬁo%}— FHI-P) & EFE
Aol At A dAtel
°|k(35). oA HE

~

_.l
o
o
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E
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Fig. 10. Classification of single coronary artery by Lipton.

Normal

Pulmonary artery Anterior

RCA
LAD
Right Left
Lex Posterior
D
RCA ‘ LAD RCA
c LCX
Ll

LAD
RCA w
Lex

Q
&

el

Group Il

&
51

RII-A RI1I-B RII-P
LAD LAD RCA LAD
LCx Lex
LII-A LII-B LII-P

Group Il

RCA

L = left coronary sinus, LAD = left anterior descending artery, LCX = left circumflex artery, PA = pulmonary ar-
tery, N =noncoronary sinus, R = right coronary sinus, RCA = right coronary artery
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W= =t o]F R-1T (34%),
T B 5Ih36). T A

W OET *-?—l(transposition of great artery), ¥d-'s ‘3—'1 (coronary artery fistula), ©|9%d
y

52 (bicuspid aortic valve), &5 5(persistent truncus arteriosus), @2 Al % & (te-
tralogy of fallot)e} -2 A%/ A& 7| kel Aol okl A QUTH37, 38). T Bt
e 3 2o upet BN ARE FAIA] et 3442 UER 4= o, TS0l ®
LMo] RCA©||A] B2 =|o] =53} cf 50 Afo] 2 3] 3]“‘5 7t FARRFY] Ha/do] Erk &
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Fig. 11. Three cases of single coronary artery.

A. Left single coronary artery with Lipton classification type L-I.

B. Left single coronary artery with Lipton classification type L-IIA.

C. Right singe coronary artery with Lipton classification type R-lIA.

Ao = aorta, L = left coronary sinus, LAD = left anterior descending artery, LCX = left circumflex artery, LM =
monary artery, R =right coronary sinus, RCA = right coronary artery
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Fig. 12. Dual LAD coronary artery.

Three-dimensional volume-rendering image shows a type 1 dual LAD.
The short LAD originates from the LAD proper and terminates in the mid-
portion of the anterior interventricular groove. The long LAD originates
from the LAD proper and descends on the left ventricular side of the
anterior interventricular groove. The long LAD reenters the distal anteri-
or interventricular groove and provides diagonal branches.

Ao = aorta, LAD = left anterior descending, PA = pulmonary artery, RCA =
right coronary artery
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Fig. 13. Coronary cameral fistula between LAD and left ventricle.

A, B. Three-dimensional volume-rendering (A) and CT angiography images (B) show a dilated LAD running
along the inferior interventricular groove and terminating into the basal inferior LV cavity (arrows).

LAD = left anterior descending artery, LV = left ventricular

LAD to LV fistula LAD to LVifistula
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Fig. 14. CPF with aneurysm.

A, B. Volume-rendering (A) and maximum intensity projection images (B) show a CPF between the LAD and
main PA (arrowheads), with a combined 46-mm sized aneurysm.

Ao = aorta, CPF = coronary pulmonary fistula, LAD = left anterior descending, PA = pulmonary artery

(coronary sinus) 2= A2 =
o|2 oJAlsl| Hofof it} TAFEalo] 7]13A] = —‘.*(bronchlal artery) 0= A4E= HA& At
(51). = LCXol|A A=, 1+= WH o] fIQlo] &7 & gt
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