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An anatomical study on the aortic sinus in swine
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Abstract : This study was aimed to obtain the anatomical information on the location of ostia of left and
right coronary artery in 3 weeks old and 6 months old hybrid swine. The each intercommissural distance
of 6 months group was twice than 3 weeks old group. The largest sinus was right aortic sinus followed
by left and posterior sinus. All left coronary artery ostia in left aortic sinus were located near the right
aortic sinus as well as lower than the ostia of right one. Most of the right coronary artery ostia were located
at the level of supravalvular ridge of right aortic sinus. In addition the right ostia had more variation than
left ones. Comparing to the sites of 3 weeks old pigs, the sites of the right ostia in 6 months group were
more variable. These data suggest that the locations of coronary ostia were different with the sites of human’s,
and changes of the location may be occurred during the growth.
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Fig. 1. A aorta of 6 months old pig was pinned back to
form a flat internal surface. The intercommissural distance
of each sinus at the level of supravalvular ridge (A; left,
B; right, C; posterior sinus) and the depth of each sinus
from the junction (D; left, E; right, F; posterior sinus) were
measured.
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Table 1. The comparison of the intercommissural distance (mm) and the depth (mm) of sinuses in 3 weeks old and 6
months old swine. A, B, C : The intercommissural distance in LAS, RAS, NAS, respectively D, E, F : The

depths of LAS, RAS, NAS, respectively

3 weeks old swine

6 months old swine

A B C Total A B C Total
102£0.2 11.2+£04 9.8+£0.3 31.2£0.7 20.1£0.5 21.6+0.9 182104 59.9+1.6
D F D E F
6.1+£0.3 6.0+0.3 55102 11.7+£0.5 129404 10.3+0.1
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Fig. 2. The types of the coronary artery ostium in pigs. Left
semicircle; left sinuses, Right semicircle; right sinuses.
Posterior sinuses were not drawn. Round spots are the

coronary artery ostia. The types and each number of 3 weeks
and 6 months old pigs were presented in the drawing.

Mt o] gt

2% CAO A= o/ld & 34 & ALt i
LAS tlellA] RASell 2143 9121819127 (95.6%) 2=
% CAO 9131 tsiAl el &, SRL 9150l <
AateE AL 67MY HollA 4¢1(6.9%), SRLO] 7 k<]
RAS Foll fIA18F AL 35384 7vE](70%), 671Y &
35712 (60.4%), SRLA Hat] LASZO & X9-H 9|
3k AL 35E 21 (20%), 670D & 8uke](13.8%)%
t}. Q2% CAO7} SRL o&el Ax3ts Tl ¢
28 A& ohE HollM et 6vle] (10.3%)3 2L, k&l
ARI8IE LAS o2 9)A8k= A2 357 171 (10%),
/MY & 5uE](8.6%)Ath.

Q&I QEZ CAO 9IXE i £7% 23 /KA
FQ F83 7e fdog BRE 4 J9vkFig 2). ¢
Z CAO7} LAS oA RASZE S 2 X]-9-3 9)om™ RAS
£ SRLe ol Sl SIAIsH Al 132 357 v,
o/le & 33nE|2 A AE =R F 58.8%= 7 B
Sttt Al 183} H]S=3 AW @ 22 CAO7} LASE o 2
2921 A 1E2 359 20, oY # sulRlE UE
U AA =1 F 14.7%S 230k A 11E-e 9% CAO
= A 88 Q8% CAOZ} LASEL R 294 o
1} RASS] SRL Et} ofgf&ollA LASES R X]-9-A 1}
Ehd A2 359 191, olE H svR(EA 8.8%)%

71eF 382 67

==
e
ol
>
o
rir
Slﬁ
fu
~
|
=
Ak
=)
(V8]
S
2
u)

Kl

- 2-E(ASy e Al2R-91= 7219154 (supra-
valvular ridgeys 772 A7 Zofl Johis)
H, 9%, QB FARE A o3

s LT =271

of glt. thEuY 3 Az

o fr
-1
N
)

hoox it K
B fo A2

=
flo

n_Ho? )
;i 4z f{z
o & =
ol -{E
RIS Y
T =
ot 32
a= o
o
8 7 ol
oo N to
R =
[0
o il &
o 2 12
3L rlo
I X oox
9P
o

° W

i
L
9

= 1o

lo rfo
o
W
oY |

o N

N

]_)\)\

™ (aortic ring)°]t}, 1E} S
A71AL 715S A o 7P Fas o= F
Hakfl sl Al 2 387t 8~10cmo] T} [8].
Muriago 5 [11}2 A 23S dde g dekels
s AR A3 2 =871 7.16£0.58 cm(6.2-8.5 cm),
T B AeA AS Zolgti EHEIN oL o]50]
23} ukzlol= 134+ 143 mme| k. Sands 5 [151
AR, &, 4 JIR) RS e Z 2ARRE A3 Jhete)
st gr)ojdle] 7 A3st FEZ AN 1 A7}
H|s=gt s x]gatol2tarl siginh. oluf AR ol A%
2 2.64cm, A HEY 2732 2.66 cme]2taL dte] o]
= 3k 2 E9= A 83 cem, H1A] 84cmeo] ¥
o} 283 o] 52 Aol o] &3t =AM teHE =
glol gk 7z} suadet, & LE%, 9%, T
ulo] 2px|3HE AL ZH2F 34.0 mm, 332 mm, 31.8 mmE
2to|7F YAIRE FQ8HA o712 &gtk vt H
Sim 5 [16]< AF} 100 kg W9)Q1 shA] Aaks mlw
st A3 Al SENESE AEgaidel o 2Fat
gyel =02 glon, SR Al g L2%uE)
et FAvgHE o2 o s

B Aol wiasetdd Al ARls 4% A3
3FHEo] 9F 3.1 cm, 671 Hol 598 cmeZ 28] 2 F7}
S & F AU HEWE dols S Ao 35
oA 2F 6cm, 6702 HollA 10.3-12.9 cmS 2 JERT oF
) Ax F71EE & 4 AATh sk 1 A7) E v
3thA RAS, LAS, PAS <22 2 Sands % [15]% Sim &
[16]9] Aztel AX sl Tt ofgk B Aol =4
ICDE 34191 Fe5d Zo] B} 2+ A Uste
o] o] k3] HAHAA ek AdlelA AadelE A
A, 2ol x| A ste] 2Fo] ok FHES

o
o:

offt 1
12
-
=2
HS

> X

2o

|
¢

do £ dof £ 2 PN ofN

"

o
-
=



Y
oX,

ot

2A HIEE AR B}

e Ankd oz o7fo|t}, e AlgellA] ¥
Eo] IFEHo] 7|AIB|E sl ol& AR
(third coronary artery) 22 S12Hd-5 2 (accessory coronary
artery)0|2t &t FE QEZUFWFA Kot} [8,
11, 16]. ©15 S&EH-E 50%MH Jepds 1-57] o
ERdt} [18]. R e o] LASH EAlsle A= ¢
WA A ALO] 71A] (paraconal interventricular branch of left
coronary artery)?} #]=°]7H]7F W vhe= A-9-7F tf
Fato|t) [7]. HE e SAFH = ARG 2,
ol oF 20% 7Hd et RASeIM Al#tste] geiel
o)) B3 ohg AR 8932 [10], Nikolic &
(12} 3 ol 55u2] 5 © 19k2]7F RAS
o] &S B s} T3 AEPAE o] RASY)
A @A [5], PASOIM Yo rE gt [6]. 22y &
2 o] 317} 20mte] =AM B & v Bl
Ao EA51A] oith agla B dyee o2
Zo QadsHo]l EAete o= sl ol & &
wklelA] LASel o] 27] &8 Aom A A
Apo]71R]|9F 3 E0]7FA7F R e = 7393t mhEkA
Abe, et el 2k, HiX e Qs Ho] YEhE ¢
7 ul$- EF AoF Holth

Aboll A ASell tist F 8 Sl F-ahA Q] 2 o)
3 #ilo] AAs o WFEWTH(CAO)KE ASHol &
ARz Aoz delx YTk 2t ol BA
ARE vlolv} A& 79 FAAF] Rl [9]0] =

sh=dl olEee &

AT

ASHIAA] Fdell $13]
A #e95A B 9%
Reid [14]= AF 524 E AH A4, &,
A, AN, E70) A 271E AAeE 3 Ae9ls Rt
Zell AFsHEHo] AR A2 AR 207)
vl= lef| 2Rk, 37E-L o] TP U] S,
477> U5 HollA ol XSt &kt
Waller 5 [18] 30%<] o4 CAO7} et s4lol
JTAL 8195, Turner?} Navaratnam [16]2 RAS ol
2% CAO7F = Zlo] 7P B3tal 9 E% CAO
A= thgatthaL st ol & [16)0] WEH &
AOE 9EM A (left commissure: $%-9.2
hgthubatolof] QlE vt A S AdA-S)elA Al
2}sto] RAS] #Hubel el Aol tiv] 0.35~0.80(33 o
0.59)°l $IX13tA AL, D& 1= LAS| 3

R

r

[e)
e

2 %0

=
p
o

f

]

@)

ol
Z=
2t
2=
2

9

olft

29154 Zo] tiH] 0.52(0.28~0.84)1 $1x13Thr &%
o} 3 CAOS 9IRS Rl & A 740 9 &
627 T+l R s 2 Fake sy
2 2 2mm olule] XSk A § S 2mm HE
o} o] do] YA, Ml TS T3] K%l 91X
3l Y88 B 3T} Muriago 5 [111e 9= 4
2 2345 U o g 2ALSE vl % o] AS U
ol 1690(69%), &5 915 54 (22%), TutelEAll
AXF A 240(9%), 2B Aol X s
o] H& B o dF-e =gyl Ato] A (commi-
ssure)ll Al A1 ZFate] LAS WHI 9] 13~61%(Z 3-15mm,
%119.9£3.01 mm) Atelol] Utz AT 71 1%
ARE AEAFE e HLT A 2mm Foll UYL
W 7P 9l 91A18 2= 2 mm ool UYL 7+ B
2 A¥(circular) 1290(52%), EF 3 (ellipsoidal) 84
(35%), 2523 (crescentic) 39(13%)A kL 3T <
EZI4EH-2 RAS Wl 913] 18¢1(78%), HHelEA
&0l 39(13%), 540 2 (9%)7F =18k 2, Fut
QM Aol Frgo] fR|EE HIES B W 0E2F%
wragieks) SAwg et AFo) A Alste] 5~62% Al
°](Z 1~13 mm, ¢ 8.3%£2.58 mm)dll YA 3JeH, &
28 WY T 7P =ol AT A 2AE ¢
25mm, 7P e 28 5mm ol ik
T 22 A3 (circular) 1499 (61%), EFI & (ellipsoidal)
84 (35%), Z%23 (crescentic) 194 (4%)2 YERATIAL 5}
At

ol 2 1Y F¥E K FEoE Y, A
AL NFeE i B5F ofgol] Y A$ 134
(56%), 27| B5F el f1A]8 A2 201 (9%), €& CAO
7t Gal QEFO] & AL 19(4%), dFo] FIL 2
AL 39 (13%), &) Y1 0 EF0]
ZL 290(9%), AZo] T Tl
32 20 (9%)2kL 3Tt

o

%%0] -
[e)

Aol $1x]gk
3 QEZE] YA fIAg 32
H Aol AR vIzEAl LASSE RASS] ]
A FLe fIX e Aol BeeA Bt ol
A8z Aol Bt [12]. Al gl = 9% CAO
7t eWEe] AAF el Sl fxIst Flo]
85%, oFe &l Xk Zo] 15%°]3, LEZF CAOE
AR 915N fFElishs Aol 60%, AAF- A
sted 7heH f1X]8k= Blo] 40%eltt [3].

E Aoxe B HFY X4 wE 38 47E1
L 7EE s & AT T8 34 9% CAO
= B LAS®| SVLET} ofef&el|A] RAS] 7HEA A

¥ H ot

<

-2 QAT 2 EZ CAOE X9 wet & o 5 9
e, 2 927 RASS] SVLY] FYl gl Zo] 3

Z#oA mlE], 100 kg N oA 33nlElE b 2



L1}
)
2
off
12
off
=2
=
et
:oé
-z
e
»
2
-
wn

o] Yehgth 2 v SVLe] 99 LASES® x93
o] 2ulg], gute] Yz, A 1ol 4+ RAS Welld LAS
%o 2931 Yol 1nfg], sulElE Ve, Al IVE
oA Q8% CAO= SVL ol Tl A8 =
o] F8x} 7erEe 27 oY HollMwt ATt wh
2 SR Al 2e] 9% CAOZE YA o2
% CAO HIal WA $Ix1Es & 5 AATH wEhA =)
g 7RI I 2~HE AES <Rt o)F
< g5l Fojor & Aolgtar Ert.
W tsHA At} Aol Exste 3
3 A (apex)ellX] &3] 2 2718 349
o2 tisua A4 =g (13, 16]. WY CA0L] 91X
Q1 Zoly 1 yo] TSt Ex|slr] nlHo|t),
|4 Y12 CAOHT} 222 CAOdA] WHol|7}
2S¢ 7 A ofgE] Ado o83 7 A
AHRL vlae oA 3558 HA R 67)
2]l 2 Hol7} Wol vl A Sl
2% CA0S $IAWsE 714w do] dojd Zle

[}
2 Ho|Y o] g A& IPsfof & Aew Yz}
3]

-

o

re o
-
9

At = v AZdA CAOL] A et 9
g EIE7] AfHRTh. 242 deH s S A
WERdold AS SRA 7 Wdd 27t U]
oo}, ek o] Bax FEE S gllen 2
2 B3-S A5 2 2ol AERY] wiolth e
A&3 0 EFE CAO Z71& HA3HA] ZPAIRF CAO
71e BEAGT #AHo] I [7], HA= LEZXHY
FHo] & 7153 g8l ol Al 714 (subsinusal
interventricular branchy7FA] Wo] ZA] E¥3lunz A%
I S ALY 2 Ze R o et

oFE T A WYEHIHE AlEI G
AZRT O EZo] 1 Eo| XT WRE o} Hol
T I $IAHsE dojd Bl

N
rhu

i)

g 2

b}
ful
>

il

ol HAA &

il

e 8| Aol Bol 2
W 9128 golr A 35
2] 10712, 670 B A 58riElE U R e
TS HEAS A3 ol 3 A des 27E 3F
@ AR miglen, 2t e Arle 08
gsuse] 71 Ax, AENEAE, AENEEE +

]

o

A
neA 01):‘
ottt Off

==

ST}, PEIYFUTH S 0 EXUYFUR e
ANel AT, LEXWYFUL F2 QXU

T
of Beslsa Sl el

10.

11.

12.

§2

O

)

i

%

I

e ot
i

o
FHE AT 9 g%t 9E%o) 1 ko] 9
e} olje} Wol7k Ylom Hgay F 7 AAW

Ant ehe 3 A< o
& 9tk me s B

=

g Ao Helth

m
o

k]

A9, Y3, A, ol5d, FIE, AT, 49

=, 1S9, AR, 23, uEFE, A =/ &
Fee) 2~dE AP Zdo)A Carvedilol 2
Biodiv Ysio™ ZElE Q] AWt Z2] A g3 o
sh Zek3] =] 2004, 66, 48-57.

AR, 5, AR, 24, U R v

FEE AT L Rate] #FF] Aste]. St
A 1981, 8, 45-51.

-9, o34, SAlEfateFe] AdEH 7ol &

gkl -ot4 9 et starelti=a g 1987, 12,
83-88.

. Barth CW 3rd, Roberts WC. Left main coronary

artery originating from the right sinus of Valsalva and
coursing between the aorta and pulmonary trunk. J] Am
Coll Cardiol 1986, 7, 366-373.

. Bellhouse BJ, Bellhouse FH, Reid KG Fluid

mechanics of the aortic root with application to
coronary flow. Nature 1968, 219, 1059-1061.

. Cohen DJ, Kim D, Baim DS. Origin of the left main

coronary artery from the “non-coronary” sinus of
Valsalva. Cathet Cardiovasc Diagn 1991, 22, 190-192.

. Leguerrier A, Calmat A, Honnart F, Cabrol C.

Anatomic variation of the aortic coronary openings
(apropos of 80 dissections). Bull Assoc Anat (Nancy)
1976, 60, 721-731.

. Malouf JF, Edwards WD, Tajik AJ, Seward JB.

Functional anatomy of the heart. In: Alexander RW,
Schlant RC, Fuster V (eds.). Hurst's the Heart, Arteries
and Veins. 9th ed. pp. 19-79, McGraw-Hill, New York,
1998.

. Menke DM, Waller BF, Pless JE. Hypoplastic

coronary arteries and high takeoff position of the right
coronary astium. A fatal combination of congential
coronary artery anomalies in an amateur athlete. Chest
1985, 88, 299-301.

Moore RA. The coronary arteries of the dog. Am Heart
J 1930, 5, 743-749.

Muriago M, Sheppard MN, Ho SY, Anderson RH.
Location of the coronary arterial orifices in the normal
heart. Clin Anat 1997, 10, 297-302.

Nikolic V, Teofilovski-Parapid G, Stankovic G,



13.

14.

15.

e

Parapid B, Malobabic S, Stojic V. Third coronary
artery in monkey heart. Acta Vet Hung 2004, 52, 253-
257.

Ratajska A, Ciszek B, Sowinska A. Embryonic
development of coronary vasculature in rats: corrosion
casting studies. Anat Rec A Discov Mol Cell Evol Biol
2003, 270, 109-116.

Reid K. The anatomy of the sinus of Valsalva. Thorax
1970, 25, 79-85.

Sands MP, Rittenhouse EA, Mohri H, Merendino
KA. An anatomical comparison of human pig, calf, and
sheep aortic valves. Ann Thorac Surg 1969, 8, 407-414.

CEis

of

16.

17.

18.

Sim EK, Muskawad S, Lim CS, Yeo JH, Lim KH,
Grignani RT, Durrani A, Lau G Duran C.
Comparison of human and porcine aortic valves. Clin
Anat 2003, 16, 193-196.

Turner K, Navaratnam V. The positions of coronary
arterial ostia. Clin Anat 1996, 9, 376-380.

Waller BF, Orr CM, Slack JD, Pinkerton CA, Van
Tassel J, Peters T. Anatomy, histology, and pathology
of coronary arteries: a review relevant to new
interventional and imaging techniques -Part I. Clin
Cardiol 1992, 15, 451-457.



