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1. Murray's Law
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( D¢ =D¢ + D2 Murray, 1926)5 At (2H3) B2 gApE0] o] HAE Q)
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OoESh 9 EANY A dig AdudAE Bagk ds AR @A Ba
Har ok 2y "R A, dgel, F, B2, i @] ol T2
oz o miE Alge] gt giito s d7)% gith(Hutchins et al, 1976;
Kassab and Fung, 1995; LaBarbera, 1990; Sherman, 1981; Zamir et al,
1979,1983; Zamir and Medeiros, 1979; Zamir and Brown, 1982; Larry et al,
2001).
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2. BASN FF v ¥ (CFR:coronary flow reserve)

g5 5(1996)> A Wsme FopdE "R 5AE Ik
A& ol &sto]l ¢ FEN(RCA)F A A(LAD)E vl Flar 53] 2%
A2 29 AFE vl sigleh o A9 9ok d9Re e g
o ¥ # (CFR:coronary flow reserve)®] o] §Ith o)== T9F-9F A9 Alo]
o oy Aol AMFelE ETstar d9F-o #dEH dRidu g
(CFR:coronary flow reserve)2] zfo]l7} gl olfrv Ed3H, 54, #A9 =
7b abel7h vk (Vo=Vi=V,, 29¥3)21 08 Rd, F2 221k A7)0 Wshe
£33 A Fol zpol7b el SX7F WEkA e A R wE A7)
of Wzt Q7] witolth. webA olE gk ARdol E Ao o] &3 mjAo]l w3l
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& Kl & & (side branch) = X &€ & (main branch)
D,.V, DV,
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AN =34 Media to mediag SHsHA =& o ol ddoz A=

Lumen¥} W 3l¥ = d#dAAZ 7F55 a0 Qo).
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1. 73RS gitdd 54

AT Ao o= A 9w, 18y, 2AEF, 59, 7EE e &
Fob Fel2EHE, F4AW, LDL, BMI, slgl=, alF-at4 914, 2 A2 EE At
Ak AHL 60403k, 614-704, 704014 Al MFR R %0, FesEHE,
SAAY, LDLE 247 A9 Do vg3He s FEstglon, BMI= 248
o s FRagith 1wl sl Edet BAAEE 959 34049 555 V)

Fom 24zt RN ARHA AAE 1 275 gebabe] H5704 (Main) 3

o
ox

o

Ao By SxTFoAE 614— 7047 47.6% % 71 Beka giRTdAE
604 ©o]8H7F 41.8% % 713 ki, AEL st A= FA7F 83.3% % Bkl

ol e G217 56.2% 2 ko3 2).

F 2. AR Ao w2 AT dAke] £

A} (427) o Z=(329) A A (747)
WE(n) WMEE(%) WEm) BES%) WEn) WES(%)
604 ] 3} 13 30.95 18 56.25 31 41.89
A 61A-704 20 4762 8 25.00 28 37.84
704 o] % 9 21.43 6 18.75 15 20.27
o 2 35 83.33 18 56.25 53 71.62
o} 2} 7 16.67 14 43.75 21 28.38
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kT o &
t&k p-value
Ht EEF=HA Hi E=F=HA
EER
9 79 4 (mm?) 16.03 4.28 1591 5.35 -0.10 0.917
A9
5 10.72 3.36 10.75 4.20 0.04 0.971

N 8.88 3.39 7.86 3.85 -1.21 0.228

19.61 5.32 18.61 7.06 -0.69 0.492

Ry Jaude dxproa] @Yl {7 (p=0.004)9F A 91 A
(p=0.038)°ll wel FAHORE Folgh AolE WO txaolA
(p=0.018)%F A& (p=0.005), a7+ A (p=0.035)°l we} SAHCE 79
gk 2ol & BT 4). @ T2, 34 3 A 3he] Aol SR A=
|l FstA 9 Ao wmE Ao](p<0.0001)9F A ZFE(p=0.048)0] W zo]E K]
o g dETdME Gaai(p=0.048), 98 (p=0.002), stz 9=

(p=0.001)0l wa} SAH O = folgk zko] 7} YATHIE 5).

rr
oft
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32} (n=42) ) =" (n=32)
LIRS P+ EFH 2} p-value EIR=, P+ ¥+ 2} p-value
R 35 16.494.20 18 16.736.25
A 0.122 0.333
o] 2} 7 13.74£4.28 14 14.86+3.88
51| 31 15.99+3.64 21 17.25%5.89
2% 0.940 0.018
otk 11 16.14+5.96 11 13.35+2.92
) Stk 17 14.01+2.45 16 15.78+6.25
A= R 0.004 0.851
otk 25 17.40+4.75 16 16.10+4.48
_ glet 25 15.98+4.38 23 15.98+4.38
AR F 0.933 0.851
Aok 17 16.10£4.28 9 16.20+5.30
) el 18 16.29£4.80 17 15.81+3.55
o | 0.743 0.243
o 24 15.84£3.95 15 17.16%6.78
ook 33 1657452 31 15.93+5.44
74 0.122 -
Fik=s 9 14.07+2.64 1 15.33
=9 2~ H 110~240 38 15.90+4.47 26 15.70+5.37
0.557 -
= ] g 4 4 17.25+1.54 1 27,55
50~ 200 33 15.79+6.47 17 17.64+5.93
A Y 0.498 0.240
v g 9 16.964.46 5 13.97+6.06
40~130 26 16.18+4.97 17 16.77+5.93
LDL 0.747 0.957
v g g 16 15.78+2.99 5 16.94+7.07
6041 o] &t 13 1547354 18 15.15%5.20
A& 704 ] 20 16.30+3.87 0.858 8 20.51+3.96 0.005
704 % 3} 9 16.25£6.25 6 12.07£3.22
240] 5} 17 14.97£4.60 14 14.15+4.00
BMI 0.189 0.100
24% 7} 25 16.75£3.99 18 17.29+5.95
. 340] 5} 28 15.69£3.93 23 16.32+5.20
BERE] 0.393 0.505
34z 3} 12 17.00£5.53 9 16.48+5.93
6]] _l?_ '6_]1— 75, main 18 17.60+4.86 7 19.64+5.5
ol LAD 0.038 0.035
14 LCX 24 14.86+3.45 2% 14.87+4.92
RCA
551 vF 15 15.974.07 13 14.65+4.34
B =) 7} 0.949 0.276
5501 4 27 16.06+4.47 19 16.78+5.91
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32} (n=42) ) = (n=32)
LIRS Ha+xTAA p-value W= Hy+ kAR p-value
R 35 20.02+5.30 18 18.67+7.28
A 0.265 0.956
o] 2} 7 1754535 14 18.53+7.04
51| 31 19.69+5.42 21 20.38+7.49
9 0.868 0.048
otk 11 19.37+5.28 11 15.23+4.80
) Stk 25 18.35+5.36 16 18.73+6.65
A= R 0.210 0.956
otk 37 20.46+5.23 16 18.68+7.67
_ glet 25 19.74+5.53 23 17.99+7.49
AR F 0.791 0.432
Aok 17 19.34%5.15 9 20.21+5.89
) el 18 20.85+5.10 17 18.27+6.41
o 0.193 0.773
EF 24 18.675.40 15 19.01+7.94
ook 33 20.39+5.53 31 18.72+5.44
A= 0.066 -
Fik=s 9 16.73+3.33 1 15.36
=9 2~ H 110~240 38 19.72+5.41 26 18.78+7.58
0.672 -
= ] g 4 4 18.52+4.96 1 24.69
50~ 200 33 19.36+5.47 17 21.12+7.62
A 0.580 0.079
v g 9 20.49+4.94 5 14.34%5.19
40~130 26 20.16+5.65 17 19.11+8.17
LDL 0.394 0.609
u) g g 16 18.70£4.79 5 21.1645.74
6041 o] &t 13 18.61£5.02 18 17.26%5.66
A& 704 ] 20 20.07+5.43 0.728 ] 26.09+5.83 0.0002%
704 % 2 9 20.01£5.91 6 12.713.81
240] 5} 17 19.73£557 14 17.78+7.99
BMI 0.903 0.564
24% 7} 25 19521527 18 19.26%6.40
340] 5} 28 19.92+5.24 23 19.45%7.65
BEREE] 0.704 0.293
34% 7} 12 19.19+6.10 9 16.48+4.99
. o f A - .
6]] _l?_ '6_]1— 75, main 18 23.33+4.66 7 25.91+7.28
ol 5 LAD <0.0001 0.001
14 LCX 24 16.81+3.94 2% 16.57+5.59
RCA
551 vF 15 17.45£4.09 13 17.47+6.55
Xz} 0.048 0.457
550] 7% 27 20.81+5.61 19 19.40+7.46
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4. Murray's Lawol] 713
Murray's Law

& 3719 4adA

At ol A
(
o Z= ol A =
At oA 2

2ol =

o

nJ

KR

®r
B

)
=
el

=

2l
2

8),

hya
ar

A AL

3]

o]
PR

ol

-

o

P
0.702(p<0.0001),

o}ge]

9).

hyA
ar

ARt ol A

S w2k

0.756(p<0.0001)2]

-

fu

j'

8

-

s

)
of Al A 2}

3

0.746(p<0.0001), thz=T-ol 4]

0.778(p<0.0001)9]

9

1

R
Ho

o) A4

a

I
gan
o

fuse]

A ] ARl E I EA4

fuse]

B

A]

N

a

I
gan
o

ﬁo

(mm®*) Al| A

0.746(p<0.0001)

Al Al
0.756(p<0.0001)

T 2 (mm*) Al A 3 2}

7+ 2 (mm?) A Al
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L
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#2)
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¥ 9. AAow A Murray's Law

2y 3 F A H A A (mm) Al A &5
H A4 (mm)e] 2AF T A (mm) Al A 2
A A F 2
2y H A4 (mm)e] AlA 1 0.702(p<0.0001)
24 BE A% mm) AAF
. 0.778(p<0.0001 1
W2 WA A mm) AAE ] 3 ® )

flo

F) FUAA A% DAL, ohE e 2] FAFY

5. X8 Ui FX, X F9 FAAAMIH Murray's Law

o Wz

WAL A4S 2ddy #2434 F2 Murray's Law o2 73319 Group,

2d3 77], d5g4 JAE st g AEYPNAl Murray's Lawe] 3 ARY
o] Ameo AA(67.51%), 94 (65.21%) ol BB} Fx 2x o] I

BEe AA(69.24%),AA(69.18%)0.2 RIAAI} FA Bx o I HARY o]

Murray's Lawe] ARG w2} AAAGF7F =9kt
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¥ 10. 2dE3dY FA A g3 Murray's Lawe] 3] A RS

BE 3y 741,34 g Murray's Law
2 7 ™ 273 ™A
7 3.451 13.939 90.773 4395.965
= (p<0.0001) (p<0.0001) (p<0.0001) (p=0.0002)
Group 0.051 —0.081 —1.693 —219.196
&R d=8A+) (p=0.732) (p=0.922) (p=0.781) (p=0.479)
ERE 1.066 0.821 0.624 0.321
(p<0.0001) (p<0.0001) (p<0.0001) (p<0.0001)
3l -5t 4] 9] A —0.854 —4.668 —33.883 —1784.606
(7] ©t=main) (p<0.0001) (p<0.0001) (p<0.0001) (p<0.0001)
AR A 69.24% 69.18% 67.51% 65.21%

FA EAEE A gl et

ri
1
o
I
(@]
o
(e
(@]
N
o
ofn
X
1
lo
hu
Ho
lo
ot
=
r
oX,
il
a2
32
—
<)
I
o
k1
et
R
|
=

Nes ofngnt wepr] 2g3e] Fiw o]l 157kt T4 A4S Py
2 B 1.195mm’(p=0.0003)Z 7ttt o= A Zjolt},

Model 29| 3412 Model 19 Wrol] 7159, BMI, s34 9%, A

Zh, ndbs Eggo s oA Aol 58.91%4 72.21%% St

ol v BE W] Js Al Aol mdael HtwA o]l 15718t

W FALEA"EE FauAe] e gk, dxw 2F 95
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s

Model 13 2 2% FX, 44

of s AAF7 EA

s

EE
p-value
0.060
0.500
0.0004

12).

hyA
ar

Model 2
3] 7] Al
11.668
2.006

o FAEAANAME 2d

3AA5E wodrk

p-value
0.649
0.316
0.0003

S}

3+ Model 1

9

o

of h
ar

gt
Model 1

3] A A
-2.804
3.385
1.195
-0.136
1111
-0.007

.

o=

=

]

A A (p<0.0001)0] E7A

[}

]

Rz

2ol

1.03
-0.135

G
Bl
I
ﬁo
o}
)
o

o

0.450
0.743
0.713

0.500
0.331

do
I~

;i
e

0.332

0.016
-1.669
-1.472

0.883

‘wwo

0

0.096
0.101
<0.0001
0.852
0.861

72.21%

-4.62
0.173
0.15

58.91%

oA )

3

3L

)

:240]

]

&( group X EEH9]

BMI(7]

sjAAIe] AFol 7k Yhvtar

ki3
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Model 29] 3741 Model 19 Wol] 7k52, BMI, %ot 9%, £+,
aEetEe Zergho A s Aol Aol 58.91%14 72.21%% S718k9
or thE BE g g Al dEelA mdde] BiH ol 15718
A, wAgR H@aAde e #dw, dazw 2R FYs)

0.0001)F7Fsk= Axpolal slFobA Ao uhs FA,2xda 3
A7 g #HAFIA(main)ol  vlel #HFAA (main)ol oo EA|

. Model 13 2 BE5 Fx|, EXda 342

o

e
co
(@]
(@]
8

2
o

A
_O
o
(@)
()
—
&
B
O
o
32
o

Model 1 Model 2
S| AHAA S p—value S| AA S p—value
A3 -1.312 0.500 1.859 0.300
Group (7] =F Tr=2k2}< ) 1.487 0.215 1.212 0.249
REA FHAA 1.690  <0.0001 1.470 0.0001
W& At —-0.271 0.306 —-0.263 0.259
AEEd T =2h) 0.186 0.367 0.043 0.811
A —0.0004 0.955 0.003 0.653
T Tl G=4) —0.269 0.136
BMI(7]&=5] ¢k=240]3}) —-0.251 0.120
3l -5 2 9 2] (7] 5= Tr=main) —-0.855  <0.0001
T A= (7 EHE=55%
0.006 0.968
o] 3})
LG ERHG=%) 0.016 0.920
AYA T 58.93% 72.23%

T s 28-( group X @O FHAA )
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1 AFHEAS 54

AT date] A®A BxE ARy gdakdoA= 604 olakrk 134, 60

A=7047F 209, 704 o]o] 9oz 60— 704 W7} =gkon gzt

H:l

—

= 604 o7k 187, 60A4l— 70A417F 89, 704 ool 6o 604 ©]s)
o AFrF Wkt Awkdoz  AddAAsgte] szt AHo] 6ot M B
AL age B oo AFaxte] sakra djxTolA] zhr] gE d#o] XA

ATk, ok A Aol gabwol A FAks 359, oAk 7 olflar txEdl

9l Fxz4 F=9A(left dominant), $=9-4|(right dominant), Z-F 334l
utet A A7|7F 2ol v Ao® BaEal 9ok metA] dAFUdRES BT
- A G H S AEEte] A =lolo] gk e xS F3Hh

R PYHHAe @xpol A s adst, et A A vho] zto]rt Al e
o dxzdAE Bk, AE, sy §A7F 2olrk Al aEy F4a, 7
g, ZFd2HE, LDL, BMI, g, wAAEdAE S gx2a 25 &
ofgh Apol7b gloivh. e WAoo FX A I HHWA Fo| Ao
R Ay vt Aol A A 2 o] whE 2ol (p=0.048)



b ASieh ole® EAS Rl BATH YETL AT FRY mAwe
FUA (A7)3 FAEA d9 BFAA (A7) ARATI BRI o)z
of Aol7t AEAS FAT A% WAN 47 B BATH hE2EH fole
Aol glolth BAHEWe) Wuow ols BAolx kel AGAe] U4 Ao
= Jlgstglon $AR wwe BAgdne Agan Bl Ytk Bk Uz
FolA Aol wE BAEA An mawe] WA (p=0.005)3 FAEAY
# FEAA F(p=0.0002)0] Fol7t FAF AOT p]Fo] B w LARe] A

Murray's Law< At 800 Wd &< 3 A=yl 9ou] 9= o]Fox oA
A5l ok, 28y Murray's Laws 17bo] opd =%, zo], E7], wlo} T
oA JFHol sk oleldk Murray's Laws QIzke] ol 283517 93l
@A AT FAAY MAAE, BAAE AAE TS FBBADe =D
#D# e Fdl Ferst A AT IE @kl A= 0.702(p<0.0001), Wi
ol A= 0.778(p<0.0001) 9] ALl AU o= B AFolA FEts B
# ARG FAAA, FAAA o] FEAFA FAE 0.701(p<0.0001), iz
0.800(p<0.0001) zto]7k §lSlth. webA] Murray's Law 18] Rd a3y 5
A BEA el #AZS FARA(F1I0)CRE  AHIYy wWHom  HIg
Murray's Law? 3ART L 65.21%, AAO0Z HZs Murray's Lawe] 3| A%
e 67.51%9 AHES 7HAE v By 2,84 oA wHe 3AR
dL& 69.18%, I IALGLE 69.24%9 Ayzdozw wd@Ay FA A
o] Murray's Lawol|] H]3l 2 AWEoz 3|ARYS AA. o] R
3 FA BA gor gFaARA(HE11,12)S 39 ARG Aydgoe] =
Model 2004 sl $2 FAdd Fodd 2 249 sho] digh mdse] 3
e FAASE 1.03(p=0.0004)0]aL A7l FAAFE 1.47(p=0.0001)
24 o] A ATl A o] #AAAelnt thvt FA] A At A
2 AR skl siFehE §A 7 HHEA R A-HdE Fom EAHo] ol&

nefstel Wshe Aol Fa @ Ao grharh

s

td

i
i)
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VI. 28 % A

1. 28

el FAH Aol AR = EA RN EA7 EE )
ZAd o g Qs of=Eo] HoleE Agol FA, EAFH Zdde] #AE
af 1 A9 A THAE Folstr] fgk 2.0mmol e dHIAE FH 6]
A F74A = Murray's Lawell &g #aAd-S A&dxvt & A543 A3
Aol o]8hH Murray's Lawd} wlaugh Bd @y 5% #x9to] #AAdo] =}
o7} §lar e3le] AR = EddAy FA, &4 o] IfFRgo] Ay
Avus 539 Murray's Lawe] 28w t= eks] Hod ¢ e Zddy
FA, A 7o AAGTE ol&sto] #HHAS FASHE Aol &olatrth. webA
dadl 2595 AAEHA @S AP AAATE A8sto] Rdue Ao
270l 1571e o] #4584 dagte] JaA4e 1

ste] ®AEAY dFd FAG A9 4732 F4sha,

of

.

)
o,

ShiA
d
3

11]

o

il
r o)
=
P
dlo
j;l
il
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>
o

of o WAL SHI Ao WA AASTE F&s5le] mdae] Hoawd
Aol 157Fer w] Fx &5 d@ige] HFWAL 1.03mm*S7Feks AAto s &
A ALY dfd FAY #X9 AAS FHT ¢ gornz Aol FAH

ol APARE wos shol ThgI Lol ANFuR @k,
B AT BATH 2Tol B FA A mdne] wAY ol
Ao pgbA R FE] Aot itk el Aol me dwel Aolsk YANo
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A4, Bifurcation Lesionln the Era of DES. 2005 TOPIC

AT, A, HYA T 9 IFEwe] A 9 whH A AR oF AR} o
sksl7 ] -eks] x| 2005; 35(2);115—22
wked o w9 A% 5 . CathPCI Data  Standards . Cardiovascular Data

Management System 1st Edition. 2006
WAs, AdxM | F=AA<u L High risk lesions: Bifurcation lesion) tdregr )}
33 TAAEATE. 2004
BAl, 85 5. eadsla] B AP dAEE

Ske] 54 digkeerIl#elel #2000 30(8)
A

Aol dSdzk ddad a3 AT uidedridgetsA. 2002

W71, des . SAAEWTFLCIVUS ) digkesruets] SAAEATRE]. 2004

Arora RR, Raymond RE, Dimas AP, et al. Side branch occlusion during
coronary  angioplasty: incidence, angiographic characteristics, and
outcome. Cathet Cardiovasc Diagn. Dec 1989;18(4):210—212
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ABSTRACT

The relationship of arterial size between the parent vessel and the sum of

branches for the coronary bifurcating segments

Seung Il Ko
Graduate School of
Public Health

Yonsei University

(Directed by Professor Chung Mo Nam, Ph. D.)

This study was conducted to predict the vessel size of the branches by
investigating the relationship of vessel size in the bifurcating segments. The
study was performed in general hospital that had more than 1000 beds in
Seoul for 2 years from January 2004. In this study, intravascular ultrasound
(IVUS) imaging of 32 angiographically normal-looking segments (controls), and
42 diseased segments (cases) was analyzed. Student’s T-test, analysis of
correlation, and stepwise multiple regression analysis were performed using the
SAS statistic program.

The result is as follows.

1. 47.6% of the participants in the case group were aged 60-70s with 83.3% of
male patients, while 56.2% of the subjects in the control were under 60 with
56.2% males.

2. No particular differences in average size between the control and case
groups was observed in the parent vessel, the main branch, the side branch,

and the total size of main branch and the side branch.
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3.. The analysis of correlation on the size of the parent, main and side branch
regions was 0.723 in the case groupand 0.790 in the control group. The
analysis of correlation on the diameter of the parent, main and side branch
regions was 0.701 in the case groupand 0.800 in the control group with no

difference in the size and diameter between the case and control groups.

4. Analysis of correlation on the size and diameter based on Murray’s Law
showed correlation coefficients of 0.7 for both with no difference between the

case and control groups.

5. Stepwise multiple regression analysis with the combined size of the side and
main branches as dependent variables and the parent vessel as the
independent variables showed a regression coefficient of 1.03 on the size of the
parent vessel, and 1.47 for the diameter of the parent vessel, and this was

without interaction between the case and control groups.

6. The combined size and diameter of the main and side branches were

affected by both the anatomical position and the size of the parent vessels.

In conclusion, this study showed that the regression coefficient for the size of
the parent vessel with the combined size of the main and side branches was
1.03 regard to vessel size, while regression coefficient for the diameter of the
parent vessel with the combined diameter of the main and side branches was
1.47 based on the diameter. Therefore, we conclude that we can estimate the
size of the distorted side branch when performing percutaneous coronary

intervention.

_36_



	차 례
	국문요약
	Ⅰ.서 론
	1.연구의 필요
	2.연구목적

	Ⅱ.이론적배경
	1.Murray'sLaw
	2.관상동맥 혈류예비력
	3.한국인의 관상동맥의 직경 및 단면적
	4.혈관내 초음파

	Ⅲ.연구방법
	1.연구설계
	2.연구대상
	3.연구의 틀
	4.연구장비
	5.자료수집
	6.자료분석

	Ⅳ.연구결과
	1.연구대상자의 일반적인 특성
	2.모혈관,주혈관,분지혈관의 분포
	3.모혈관면적과 주지,분지 혈관 합과의 상관분석
	4.Murray'sLaw에 기초한 모혈관 크기와 주지,분지 혈관 크기의 상관관계
	5.모혈관에 대한 주지,분지 합의 관련성과 Murray'sLaw의 비교
	6.주지,분지 혈관 합에 대한 회귀분석 결과

	Ⅴ.고찰
	1.연구대상자의 특성
	2.모혈관,주지혈관,분지혈관의 관련성

	Ⅵ.결론및제언
	1.결론
	2.제언

	참고문헌
	ABSTRACT

