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An Observation in Coronary Collateral Circulation and Left Ventricular Function

Se Woong Seo, M.D., Moon Sung Lee, M.D., Sang Moo Lee, M.D.,
Hwo Joo Hwang, M.D., Sung Gu Kim, M.D., Young Joo Kwon, M.D.

Department of Internal Medicine, College of Medicine, Soonchunhyang University,
Seoul, Korea

After the performance of 100 coronary cineangiographies in 100 patients who were admitted
to Soonchunhyang University Hospital under the diagnosis of ischemic heart disease from
July 1986 to October 1987, we observed the coronary collateral circulation and measured the
ejection fraction, circumferential fiber shortening, left ventricular end-diastolic pressure and
pulmonary artery wedge pressure in 52 pateinets who had 50% or more stenosis in one or
more coronary arteries.

The results were as follow -

1) The collateral circulation was observed in 16 patients(30.8%) of the 52 patients and it
was developed mainly(87.5%) in patients with 90% or more coronary artery stenosis. In
patients with stensosis of less than 90 %, however, collateral circulation was observed rarely(12.
5%).

2) The left ventricular wall motion abnormality was more severe in the gorup without collateral
circulation.

3) The collateral circulation was most frequently developed in patients with severe right
coronary artery stensosis and most of the routes were supplied from contralateral coronary
arteries.

4) There was no significant difference in ejection fraction, circumferential fiber shortening,
left ventricular end-diastolic pressure and pulmonary artery wedge pressure between the 2
groups with and without coronary artery collateral circulation.

KEY WORD : Coronary collateral arculation * Coronary angiography * Left ventncular function.
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Ml gEdzgeo] YN ATY Mt
N3] o] & UM BEHZGG AT ol
AAY HYE 2S¢ #FsHHG 1 F99 #BFH
Alolol ZR-ZR(collateral circulation) & A5 &
#E 5 A HAoh

ol¥ 3—”%""—?1” Arx9] zole Jout AFYH
Hitol ATFE F FA"HGn LA Jh.
g} ol Z‘—'?—-"r“:?}-fl 715 Aol ool A=
HYANNATA FHA A 715g BRESE 7Y
b e g 2k o folrew A
gkslo] VeI gl

olof AREL FHFUETHY WA 19861
795E 19879 104714 W3tz G S 1009
E A3l o] F 50% 03] #EUFPAS HYd
520 9] BxE Yo 2 BEAZBLF §F
AT agn FH444 HeEEYYES #Estn
HAA75 L g9 wslsE A 1 HHE
B ydle dlolr)

CHaH 3

1986' 7€ %-¥] 19879 10¥ 7 1%& Foshyd
Wil A HAA 2 #EY 2FES APEUd
10093 50% o132 #HENYPes HAY 524 &
oz stgoen pEHUzggdol B Ago
AR FEd AAAE-S AT = A 2061 &
gzFoz stgth

AEAE Judkins] & AHEEY o AEREY
%2 FHAHLAO) 30°, 45° £ FHEH (Left Late-
ral) 283 $AAHRAO) 30°0M A4 %=
e HIdadstzdy %(Cineangiocardiography)
< Ngstgnk #EHe AP FARY 2
ol¢} 7} N e AR WA S S % &
FABQ o™ 50~89%, 90~99%, 100% F=e 3

Table 1. Materials

oz Uyt FREH {5 #sudsiz
g4e oateE BEstd ARsAUT

FANH L F ] FF 5% Y2 Yo 74z 3
4, A¢ % (hypokinesia), §-& % (akinesia) B2 &
4% (dyskinesia) 2 T¥3td SREE {7l
W H3lE T3 A%EA ST E Kennedy
wol whHo 2 &3 ™ circumferential fiber
shortening, 44 3714 2 HEH H7)et
S 2R3 FREEY {7 HGE %A
WHag dF3h

o H
50% ©1d BEH P o] AN 526l T FH-T
o] YUY T 1641(30.8% ) & A7} 1090, A A7}

6ol ol o HR Lo gAY T2 3691(69.2% )
2 g7t 279, A7 99 oAk HAIHL
Z23sg0] YUY Fol 6084°1AL YUY =2
5744 °1Ath(Table 1).

g3zt A BEXE HYE SREH] 3
AW 16404 BAFo] 84, HZHENFol 54,
AL AAZg FaFo] Wdd AUt 39 oA
"“—E%ol NE 3pelldiME FHFol 239, A

A %0] 139 °]AthH(Table 2).

:“’C%OI AN 160014 FEHPe o

Az A 109 2 7 Bk H A == 50~89

% g 2ro] 200(125% ), 90~99% HAro] 741(43.75
°/) 100% @ =o] 7°1(43.76% )& R dFE 90

%olAel o]l S-S #AY = AU (Table
3) Z2r230] UAUY 36dolMeE BEYHALS
FAZPAANAM 1962 7 BRI, AR EE
50~89% & Zo] 199(52.8% ), 90~99% H 2| 8
(222%), 100% d &0} 941(250%) ol &%
#8o] AYY F3e 2] 90% olskel el o
Ze AL #AY 5 AN (Table 4).

WSS A geEsolds BYd 79
F 558924 olF FHEEH| UND TdAM=

No. of cases Age(mean+ SD) Sex(male/female)
Control 20 502+ 9.34 10/10
With collateral circulation 16 608+ 7.00 10/ 6
Without collateral circulation 36 574+ 10.18 17/ 9
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Table 2. Clincal diagnosis ot coronary artery disease

With collateral circulation

Without collateral circulation

Angina pectoris

stable

unstable

variant -
Myocardial infarction

old

recent
Old myocardial infarction

with stable angina

with unstable angina 2

14

Total 16

36

Table 3. Location and degree of significant stenosis of coronary artery in 16 patients with collateral

circulation
No Degree of significant stenosis
50~89% 90~99% 100%
LAD 1 - 1 -
LCX 4 - 1 3
RCA 10 2 5 3
Lt. main 1 - - 1
Total 16(100% ) 2(125%) 7(43.8%) 7(43.8%)

LAD ° Left Anterior Descending

LCX : Left Circumflex

RCA ® Right Coronary Artery

Table 4. Location and degree of significant stenosis of coronary artery in 36 patients without collate-

ral circulation

No. of patients

Degree of significant stenosis

50~89% 90~99% 100%
LAD 19 11 4 4
LCX 2 4
RCA 9 2 1
Lt. main - - - -
Total 36(100%) 19(52.8%) 8(22.2%) 9(25%)

Abbreviations are same as in Table 3

2347919 WEF o] dE BAeu ALFol 1659
(69.6%), F&&°] 7791(304%)°1AL FH&#
o] ANY TAXME F 32F-H HEFoldE B
Herm olF Aol 175%9(531%), &5l 9
90(281%), FFHZE7L 6591(188%)8 2H

25&8e] AW ZAME FUH H 2Tl H
=7} 4% o7t BRoHTable 5).

22&80] AW 160014 225999 F¥EH
2 Basgon 1 F2E 504 oUth & §
BHEY 2YRo|N FHARAE AH AR



Table 5. Frequency and severity of wall motion abnormality in patients with coronary artery dise-

ase
Hypokinesis Akinesis Dyskinesis

With collateral circalction (n=16) 16 7 -

Without collateral circulation(n=236) 17 9 6

Total 33 16
A=e TSR] 194 ooy g &S oz AZ=HE %7 24 o]AtH(Table 6).
T2 FIAA A AFH +BATHY A4 A8t Al 49} circumferential fiber shortening
Ao} goizle |d4sHe B9t 6d, 2 Wk 5 FYUZRT vsted A AR Sl A
Fo 2 A4s e A7t 59 ol Fo3HA ZAFoY EREHFR T 42 Ao
A HHAFHEANE AH AR £33 = Holx gt (Table 7).

2o} dAsEE B97F 8o el 1 gk A4 FA71YgL EHcde] e TolAeE

Table 6. Pathways of collateral circulation

Supply Via Receive No
Contralateral Posterior descending Septal perforating LAD -
branch of RCA
Left ventricular LCX 5
branch of RCA
LAD Septal perforating Posterior descerding 8
branch of RCA
LCX Left ventricular 6
branch of RCA
Ipsilateral Proximal RCA Right ventricular Distal RCA 1

branch of RCA

Abbreviations are same as in Table 3

Table 7. Comparison of ejection fraction and circumferential fiber shortening

Ejection fraction( %) Circumferential fiber Shortening( %)
Control 70.10+ 1049 4170+ 7.65
With collateral circulation 48.89+ 14.47* 26.01+ 12.37*
Without collateral circulation 4803+ 13.34* 25.06+ 10.19*
Values are Mean+ SD *P<0.05 vs control

Table 8. Comparison of left ventricular end-diastolic pressure(LVEDP) and pulmonary wedge press-

ure(PWP)
LVEDP(mmHg) PWP(mmHg)
Control 7.10+ 4.19 6.00+ 2.80
With collateral circulation 8.89+ 2.77 6.10+ 3.30
Without collateral circulation 11.13+ 4.30* 707+ 290
Values are Mean+ SD *P<0.05 vs control
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AL HAFYY7I%E SFREH] Je T e

T BF AdUERISH ozt gtk 18ln F
’:‘:V—J 37194 HAEAY YL BT 258
o w2 2ol At (Table 8).
I E4
R F8 MY F28 9432 v e
dxte BFHe PFALGE AL dxHo] Q)

ou YAz GE SHEEHY BXE Uty
Levines ", Goldbergs®, Elaydas?® 21aja 2§
< 0%Vt AN FHEEHS LAdR
Z3Ahi 39 21} Gensini®®, Sheldon$®, Ha-
rriss”& 90% V| 1o HEANME ZRege @
ZatAdch 18y olsx A9 90%9 7I7te ¥
Fo|A WA Z FHEEo] AN FolAME QA
A ol vlate] BFH FAATI} Aty
Ao Hol BEWe JYAALI SREH| ¥
ol F&S vte Al A5t Har-
isS”, Helfant5'"2 Pzlto] gl #AFHo] B
& SR8 FUhsoha o] Ay E B
of wel SREEY WA FL WL 5 39
< AAFSIA T $H Goldbergs? & Z¥4=39]
K t&%ﬂ FaFoAA 75%01de] AL Hole
FE /71 FEHE 495 18% ol
%-@@ 1 LAY def3t B M 75%
Fo] P& Holes g*)f"i—'?—‘:—i HHFt F
B 65% °)ASE Risly %‘*“Aﬂol
o] FAH x| «]5}]/‘15 dEFE e
AlAbeEd .
#o A28 B Levine" 2 ¢35 ¢
07 B2, FHEER g HYA 7l AE,
HAA 470 F2e] EREBHEEE B
BEE Alold] BEE 3dAZI} e
I 8t eh 183y Harris§' % 34
SR 71 BUSS Rusga A
Fol= WG H FAAlo 3/ A=
2 ‘i-l 32 A 10 AERTF
2E gEsle @dE Y3t
Reg Z27F dh
= ol ofol] T3 Ae o} A Ul

==

ﬂoﬂﬂdlon@mﬁn]o-{y{)"‘
lo

4>

A

)

O}ﬂrig-{n:m[om%
o o F

-

U 42 rlo 3R kb & v oo of fr o> _E. 1<)

o v T

O A )
1o 1o

)
9%
Ol

%
Aol g e &
‘ 5

H oo~
ZR e 7]

e ¢gle™ Harriss”, Helfants0wWe =
%‘94 EA7F A9 Hodey ojdo} A2
< oA ZaHt 3} ElaydasdS
%"“01 A AE 12578 BAE Ao R =
TPl 433 FH a¥A B Foz LP‘°1
HFAHASTFEE vus] B A g7 Alolde
R Axo WE F4A759 o7 &
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@t 90tk $4 Knoebel 52& Z2&go] 42
BROE A5t oy Fetol 3
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N2 F2Ye Bastdt st 42e) 2EY
28 e Aol FReol H25Fe) A
Holx) 23

Fole EREdo] gAY FolA
ARG ol vjste] A REH ¥eFolde
Aot Ag Ag #FE F Aoy AuEAs,
circumferential fiber shortening, Hl 5 #7152
FT Atololl Felgt zpoj7t gt 2E Y FH4A
G718 FReEe] gUD FolA A
ol Hlgte FEHA FrtE o AU

e ¢

A5 1986 7¥FE 1987'd 10¥97HA] A
g g Waol A FFHZFE 100918 A
31 o]F 50% 014 BEWHES BYY 529 E
WA 2 3t BFHSEEHT HFHAAV|FTE
A e 2o AnE AU

D 50%°1d BEAYH o] AUL 524F 169
(30.8%)0A4 FREgol AJe™ FFH Yz o)
90% ©]/&Ql dloll M F2(87.5%) #HEHAUT 18
U 90%mIRke] JAN o =EA(125%) E5¢

< #FE 5 AU

2) FAHA BTl FECH gUd &
A A=7F Ag o7t gUdth

3) EETE HE2e $HYEH 4 H
Alol 743 go] dAstg o dEE v &2l &
BYEHe BAANA E/HE w2 B2t g

4) Aut& A4, circumferential fiber shortening,
HAAN 471Ut 2 A5 IgTS FRE
FrFo g Fole gk
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