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Abstract

Anomalous origin of the left main coronary artery from the pulmonary artery (Bland-White-Garland
syndrome) is a rare congenital anomaly. Intramyocardial coronary flow dynamics by pulsed Doppler
echocardiography were studied in three patients with this syndrome who underwent surgical repair by
Hamilton’s method.

Before surgery, the intramyocardial flow at the ventricular septum showed a retrograde velocity pattern
which had two peaks in systole and diastole in all patients. After surgery, two patients with successful
repair showed a biphasic intramyocardial flow pattern which consisted of retrograde and antegrade flows
in systole and diastole, respectively. In contrast, one patient who had a residual shunt between the left
coronary artery and the pulmonary artery showed a biphasic pattern which had antegrade flow in systole
and retrograde flow in diastole.

These results may suggest that the evaluation of postoperative intramyocardial coronary flow velocity
pattern by pulsed Doppler echocardiography is useful for detecting a residual shunt after surgical repair of
Bland-White-Garland syndrome.
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Selected abbreviations and acronyms

AP window =aortopulmonary window

MATAEE 2356 3 ATEEIRGETEIREIR > b #
WL, REEFFURETHS. KRB, &F, L
hT—TVIRETRE SN 575, FEREMICBHIT S
I2iE, WiB.LTa—[ 2, NV R - Ky 7T7—89, B
R LR L% 3 (magnetic resonance imaging : MRI) 72 &
I2&0, MRLAATEHR, 5\ IEHMERAE LD
WRIAEATHE S 7 F 0V 12 ¥ OYEBEY 72 ML B EE % 18
BT BEILELAEFERHTHALEINTVE, Al
Hamilton # % Fi\» 7= Bland-White-Garland fEfZEAR G
FMEIRIS LTI —HRELEITL, VA - Fv 7
7 —EICTUHRENLR/ Y — > OR{bx 8%, b
LR7=DOTHET 5.

Xt Ed

NEHIRIE MBI O I — - D 7 —F v
HRZ % 1T - 7= Bland-White-Garland S/ D 3§ % 35
EL7. LTI -—HREBICIIEZUBIRDHES
(SSH-160A), Hewlett-Packard 3438 & ik 2 Wi & (Sonos
2000) & fV 7z,

F#HI 28, 52, 60 T, BILMETH o 72 (Table 1).
2B TIEFHEREYN Y, 1 FITIIREEER T T 5K
L7z 2 20NRMAE, 1 L LEMETH - 7.

RIGFM I3 AT REIIR & EREhAR O BB 12N L%
B} T aortopulmonary (AP) window % {ER L 7%,
VIMEEZRAWTHEIRAIC N Y RSy FEEEL,
FEBENRAND b 2 2N INA 28 RI2 L B “two-coronary
system” % #3795 Hamilton % F\V> 72 (Fig. 1). 2 Bl
TIZAEPE L - BEIERS I U, BIERERU % 0
THAT L7z, RO 7 — T VREIC LY, 24)
IARGHIZHIZI L, 1 61 CEEEIR - MiBRk G0 &
YR L7z 2 L AHERE & L7z (Table 2).

& S

1. FiaiEOO I 3 —H4RZERT R (Table 3)

AT, WR Qv BLUA) 10T 0 — I TRl L
7. WHENI 2B TEEIREARFIIEKRL, Fy 7
7 —EICTEEY» CSEOBIERMR, BLOLEF
A O T RERI 2 & BUBERI [ 2 S UNFEEA, ILIERAO 2

Table1 Clinical characteristics in three patients

Case 1 Case 2 Case 3

Age (yr)/sex 28/female  52/female 60/female
NYHA class I I I
CTR (%) 43 53 65
Electrocardiogram

Rhythm Sinus Sinus Af

QS pattern Vi-Vi(+) Vi=Va(+) Vi(+)

T wave inversion (-) (—-) I,aVL, Vs=Ve (1)

NYHA=New York Heart Association;
Af=atrial fibrillation.

CTR =cardiothoratic ratio;

Aortopulmonary
fistula

Pericardial
tunnel

Pericardial
patch

Fig.1 Schema showing the surgical repair method

According to Hamilton’s method, an aortopulmonary fistula
was created and a pericardial baffle was inserted within the pul-
monary artery to connect the fistula to the ostium of the left
coronary artery. The dotted line indicates the left coronary ar-
tery flow after the surgical repair.

LMT =left main trunk; RCA =right coronary artery; PA=
pulmonary artery; Ao=ascending aorta.

DTS 5 BEIRME L ZEZS5NB L 7 F LV %2FR
D7,
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Table 2 Cardiac catheterization data in three patients before and after surgical treatment
Case 1 Case 2 Case 3
Before After Before After . Before After

NYHA class I I I 1 111 I
Hemodynamic data

RAP (mmHg) 4 N 4 6 4 2

RVP (mmHg) 26/EDP 6 N 32/EDP 8 46/EDP 5 62/EDP 5 S8/EDP 4

PAP (mmHg) 23/9/14 N 28/12/18 32/9/18 73/40/52 58/25/39

PCWP (mmHg) 9 N 11 9 15 11

LVP (mmHg) 93/EDP 15 141/EDP 16 124/EDP 16 107/EDP 2 130/EDP 13 133/EDP 7

AoP (mmHg) 93/56/75 105/60/78 120/53/78 117/60/83 132/65/93 134/61/89

Qp/Qs 1.1 N 1.3 N N 1.6

L-R shunt (%) 5 N 26 N N 39
LVG

LVEDVI (m//m?) 151 89 142 94 182 147

LVEF (%) 57 61 50 38 46 44

MR (Sellers) 0 0 Il 0 v I

Asynergy Seg 1,6 Seg 1,6 Seg2,3,6 Seg2,3,6 Seg1,2,6 Seg1,2,6

RAP=mean right atrial pressure; RVP=right ventricular pressure;
wedge pressure; LVP=left ventricular pressure;
ratio; LVG=left ventriculogram;
mitral regurgitation; N=not done;
Table 1.

Seg 1 =anterobasal;

AoP=aortic pressure;
LVEDVI=left ventricular end-diastolic volume index;
Seg 2=anterolateral;

PAP=pulmonary artery pressure;
EDP=end-diastolic pressure;

PCWP=mean pulmonary capillary
Qp/Qs=pulmonary to systemic flow
LVEF=left ventricular ejection fraction; MR=
Seg 3=apical; Seg 6=septal. Other abbreviation as in

Table 3 Echocardiographic data in three patients before and after surgical treatment

Case 1 Case 2 Case 3
Before After Before After Before After
Two-dimensional imaging
RCA (mm) 8.0 8.0 9.0 9.0 9.0 9.0
LVDd (mm) 56 48 60 45 72 58
%FS(%) 34 38 31 27 22 22
Color Doppler study
Flow signals in septum Inf-ant Ant Inf-ant Ant Inf-ant Inf
Pulsed Doppler study
Mitral regurgitation Mild 0 Moderate 0 Severe 0
Flow direction in septum
Systole Retro Retro Retro Retro Retro Ante
Diastole Retro Ante Retro Ante Retro Retro

LVDd =left ventricular end-diastolic dimension;

% FS = percentage fractional shortening;

Inf=inferior site in the septum; Ant=anterior site

in the septum; Retro=retrograde flow; Ante=antegrade flow. Other abbreviation as in Fig. 1.

B : NEHL D LHETERB SN TV IARE
LT, 15 RE & ) 5ER BYIN, RIMgE R
BETALICRY, REHEEN EMLTE&0
EE 2 L. Bt RELELh YL Y —%
Bash, BEEHWTARLZ.

ABEHEERSE (R ERFEIKIC Levine II/VI BE DL HEHA
BT 2D, W X REED.LEEIIE 43
%, LERIZEAFAET, Vi-V: I2 QS /37 — 27D
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Fig. 2 Intramyocardial flow observed at the interventricular septum. Case 1

Color Doppler echocardiography showed a diastolic turbulent jet toward the transducer (lefr). Pulsed Doppler
echocardiography depicted a biphasic flow pattern with two peaks in systole ({) and diastole () (right).

LV =left ventricle; RV =right ventricle.

2-7%), 7SVAR - Ky 77—k T, FEEAMICIHFEE (i
TR EE 1.3 m/sec) B & UHLIRI (MLFTHEEE 2.2 m/sec) 12
AT B IFRAEE D 2 EHIE > 7 F V28D 7
(Fig. 2-74, Table 3).

LA 7 — 7 IVRA . AEBIIRERZ IS TILK, 1T
L7-AEEIR, BLTZFI0OERICILAKL 2K
HEz i L CTEREBIRAER SN, Bl THiBikas
fth S, EAEEOFESRIN. EEIRICIEE
BE R ERIRE IR S Nk b o 72 (Fig. 3). KENREE
TIREBBRIIEE SN o7z, EEEEICLY,
FEEOYK, FEEELS, L= PR ORILE % 2o 7
(Table 2).

VLEDFr R X 1) Bland-White-Garland JEMERE & 21
L, Hamilton I X DIRIGFM 21T - 72,

Wit g A 7 — 7 VIRAS : AP window % /i L 723& %
THEATHEICEREINR % 520, AREEREE CIEATH
RO Hi&ER S, AIREINAT, AAEEIIRIEE b I2EE
Niholz, EEER TR, EE0OEKRIIHEELE
A5, TR FEVAR S RTBERLER, L2 H B ER (ARG & 50
7z (Table 2).

Ml T — A« ATRTEIAR ICATRE 2> & L EH RIS
P TRIGEZ D, 17— Fy 79 —FETIRLEF
B PN O B BEEN (S BRAE 5 A I & fi L7z, 7SV A -

Fig. 3 Right coronary angiogram before surgical repair. Case 1

The left coronary artery is filled through rich collaterals from
the markedly dilated right coronary artery.

Ky 75 —ETid, REMICHTe 3R% 2, IUEDS
(L3 E 0.8 m/sec) 123847 L, $E5ENT (L5 3 E 0.8 m/
sec) \ZNEATS % > 7' v % G 72 (Fig. 4, Table 3).
fEGI3 60 7%,

E O HIEREDR

UM = 3 BRI H00 C LM & 4 & 7SR
LTWw/z, 55E & ) FERBONAS T A L) 12
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Fig. 4 Intramyocardial flow pattern after the successful repair. Case 1

The flow showed a biphasic pattern consisted of retrograde flow in systole ({) and antegrade flow in diastole (T).

Abbreviations as in Fig. 2.

0, EEEMICY LY ¥ — %52, SEOEIESR
SR SRE 2 e & N, WMEHWTAR L.

ABEREIHSE T, (LRENEIC Levine IIVVI E D4
IUHEEAME S 2 5RO 72, ISR X MEE ORI IE 65%

R ERY, LERIZGEMET, EEERY —
YERDI.

O 2 —BURAT - EBI 1 & ABRICILKR L 726 Bk
(9 mm) ZFBO7H, TEEBIIRE CIERIIHH 2k 7% 7 o
72, FEZEFE TIERTEED 502 PRI AT CREES)

DETERDI. hT7— Ky 7T —kT, iR, HBR
DAL, BEB L CFEOILRITEE D & E OIS
MzRorz. Tz, EEEME T OEPRRAO TEEHE
#Ewwﬁﬁl i) EEMEZRE L, VA - Ry

7 — 1 C[RIERALI PR (ME 1.0 m/sec) B L O°
?IJ:EE,EE (MFEEEE 1.5 m/sec) \CHATT 5, ILREAE O
2 WEPEIMFR > 77 F )V % §2.8 72 (Table 3).

OlEEA 7 — 7 IVIRAS « IBIARIE, MBIIRELAE D E
AxRO7. EERFTRIIES 1 ERAETH Y, £E
ER TR AEBONKR, FIBEEEES, mIEIBELS, RO
RJHE & Sellers IV EE DG IEF5 L % §28 72 (Table 2).

PDLEDRT R X 1 Bland-White-Garland fiE 5 & 2T
FEF 1 & FIARIC Hamilton 12 & ) BEFFE24T - 7.
T 7z, BIERTERMN, =RAmMEMMN B L O EME)
I LT A A XF:450 b B THEAT L7z,
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Wit DA 7 — 7 VERAS : AP window % 41 Lf’l_?ﬁ
T, MEATHEICIEEBIRDSIER S -2, FEEC
P INA IS ZER 2 S FTBIIR A & A O s H ’a’:%@é@ 7z
(EEE%?BW@.Eﬁ@%ﬁ%fi,ﬁ%l&%&
D, ARBROAR ST, BEIMITE, LEihk

IR SN2, EEER TIIRIBEELS, AiEleE, EF'l’r'a
EROAKLHE & Sellers 1 BE D FENEFH T % 728 72 (Table
2.

rfRo i a — PR - ATATEARICATEE D & L E R
T TOREEER T 258072, AT —Fv7I—&%
TLERRBAD TEMANRAF ST MK EHRB L, /3L
A Fy7FI—ET, EFAL2LEERY, FEEAMICIL
FEHEA (MTEE 0.65 m/sec) WZNEAT L, ILAEME (MLik s Es
0.9 m/sec) 21T 5 ¥ 7 F IV % FRD 72 (Fig. 5, Table
3).
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ot Em%ﬂﬂ)ﬁf‘:%ﬁ IIER, AT LGRSk &



278 W - R - S A

wi' A
. g 8 W"’ e Y.
1 Om/s :

BEMZE 95 1

Fig.5 Intramyocardial flow pattern after unsuccessful repair. Case 3

The flow showed a biphasic flow pattern which had antegrade flow in systole (T) and retrograde flow in diastole ({).
Abbreviations as in Fig. 2.

R EOBIEIMAT = 4 L TREBIIR A S iEh Ik % NOEEIIR A RAF 2 MEIMATH & LTHa%EL,
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R MASF MBI TD > 7275, LA CTHEMIRO — SH2HI) T2 57 F LB LA. JRBLE

ik, EEORSEENIRYE BIOHIT— Ry 77—k ﬁ%@é&%@ﬂﬁi%ﬁﬁﬁ@%#%&ﬂ@%k%

X BLERRBAORENRZFEDZ. ZOLEDRE fbL7z2mRL7zbDEEZ 515 (Fig. 6-F).
NOEEIG Y 7 F Vi, EAEEIREOFSE L7224 —7J5, MEIIRPIEEHE OB % TR 7-RER 3 Tl 3

RIMATES (PRRECR &) DIl e A T 5 b O LHER S HE TER ICBWTOAMKZ RS, /SVA - Fy T

N5, ZOL) REYIMTE/ Y — Y 2R$OERRE 7 RICTHORBICET S5 v 7P Vv efo 7.

17<J0>551-7-‘€J1’1L-2ﬁi %, Bland-White-Garland JiE & o 5 A\ Mg, $% — 2%, sy oM & F L THh

DEWMICEHEEZLNS. 0, itk d “two-coronary system” ASHfE. S 419,
Bland-White-Garland JEMEEE 12 BT A .OZE R O FBRNDEEER D & DML ASA+45T, 1{\4*)\ % L
SR DAEFE I DV TIE Houston 52 12X D EEICHER R OMITLAELAY, F& L THEEIRT zf)

HINTWDEY, ZOMmmEELFHIIL, 20/%F — L7zbDE#2 515 (Fig. 6-F).

NIV L 72 iiS i3 e v, T4 IEAREMTRTE T Wits, LEFRBANTE T — Ky 77 =3I Tk >
Z DINE EP[)WV]@IHI‘(;TLZ/\H/X A RRISAT SR T ;N R BOIENLD, FEAEDOERE RO LD o I2iE
FEAG L 72, FofER, WIS OERRETEMA S8 61,2 TIEIRTEEEI O AT, EKE RO ER 3 TIET

BERIIZ T Jiﬁ (FEflT-1 ﬁﬂf)") Ji1E]) 9 % LR A BEI DB T o7 LITHEBRIEV, S0 LIk,
SN D2 WY ZF PV EED T, CNRIEELAGRE LEFRREHOMLS, EICEABHROEL LN
FIROIGE/ S — BT A, bbb, LEEFE  BEENLTVELEZRLTWAIREENH S, Thbb,
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Fig. 6 Schematic drawings illustrating the patterns of intramyocardial
flow at the interventricular septum

Upper : Before surgical repair, the blood flow in the interven-
tricular septum comes from the right coronary artery (curved
arrow) and pulsed Doppler echocardiography recorded at the
interventricular septum (star) shows antegrade flow.

Middle : After successful repair, flow in the interventricular
septum mainly comes from the left coronary artery (curved ar-
row) and retrograde flow can be recorded at the anterior side of
the interventricular septum in diastole (star). The dotted arrow
indicates a small flow comes from the right coronary artery.
Lower : After unsuccessful repair, flow in the anterior side of
the interventricular septum comes from the left coronary artery
(dotted arrow) and that in the inferior side comes from the right
coronary artery (curved arrow). Therefore, the flow at the infe-
rior side of the interventricular septum (star) is antegrade in
diastole.

LAD =left anterior descending coronary artery. Other abbre-
viation as in Fig. 1.
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