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Summary

The results of aorto-coronary bypass surgery in 28 children with coronary artery lesions due to
Kawasaki disease were evaluated. Ages at surgery ranged from one to 17 years, and the intervals from
disease onset to surgery ranged from 2 months to 16.8 years. All patients were followed by selective
coronary arteriography, thallium myocardial imaging, ECG at rest, and the Master double step and
treadmill exercise tests. The surgical outcomes were analyzed by comparing the results of pre-operative
examinations with those of one month, one year, and more than 3 year post-operative examinations.

At one month, one year, and more than 3 year post-operative examinations, the incidences of
patency of internal mammary artery graft (IMAG) were 29/30 (97%,), 25/29 (86%), and 7/8 (88%,),
and those of patency of saphenous vein graft (SVG) were 6/7 (86%,), 6/9 (67%), and 3/7 (43%),
respectively. Three patients out of 4 who showed occlusion of their IMAGs within one year after
surgery, and one deceased case apparently had problems related to the surgical procedures, such as
the timing of surgery, reconstruction of the main trunk of coronary artery and the site of anas-
tomoses between aneurysms.

Pre-operative, one month, and one year post-operative thallium myocardial imagings were com-
pared to examine the changes of regional myocardial ischemia in 24 children, and 28 IMAGs and 8
SVGs were evaluated. In the 28 IMAGs, 14/28 (509%,) showed improvement of the myocardial ischemia,
and 2/28 (7%,) showed deterioration at one month follow-up. Comparison of the pre-operative and
one year post-operative findings revealed that 19/28 (68%,) showed improvement and 5/28 (18%,),
deterioration. Comparison of the 2 post-operative results revealed that 7 IMAGs (259%,) showed further
improvement and significant growth of the left anterior descending arteries after anastomoses. In
8 SVGs, 3/8 (38%,) showed improvement and 2/8 (25%,), deterioration one year after surgery com-
pared to the pre-operative findings.

It was concluded that aorto-coronary bypass surgery utilizing IMAG is feasible, even in very
young children with coronary artery obstructions due to Kawasaki disease, and that good patency of
the grafts and growth of the coronary arteries following surgery prove that IMAG is a satisfactory
method.

BN ERERE v Z— /JNRE Departments of Pediatrics and *Cardiothoracic Sur-
* [q] SO 5 AR gery, National Cardiovascular Center, Fujishirodai
KHETEEE R 5-7-1 (T565) 5-7-1, Suita 565

Received for publication February 2, 1990; accepted September 14, 1990 (Ref. No. 37-118)

— 595



%*v A, /NE, 1Eh

Key words

Coronary arteriography Myocardial imaging

Patency of bypass graft

Follow-up study

X C®Ic

NGB & 2 BEINRREE X, E4E, RITHS
WEICHD P S, BFICRIE, DERERT
ERBIRM AR IR L, BEEORE ICHET
LTWLEABLERPLTRDRATWSEY. Lz
2o TKEIR - BEIMR (AC) Ao 22 EET R
EFBELBEMLTETNS. —F, JIEREC
+2 AC R4 321%, 757 FORBIRVOR2LME
DFEARE (viability) OFHE? 72 £ 0 K THEA %
LTRY, BECBF2HL D AC S 4 S 258
HAED T, HAHO B FHEISTHD - g o
HELER-TETNS. 5%, BNMT3Ths
5 IR HR 0 BRERAMERE RT3 AC R4 3
AEIEEAE LRI TS 20, BEHO AL 2
BERE L UHMICKRE Sh o ZReBgIc K S5<
FIRREORFPMBELE X B.

HWRELUVHE

AE, Fox hs 1982 40 5 1989 48 & T i) ISR
BOBIIREEICH LTITFR->72 AC A3
W28l o T, BEIRER, OHAA—-Y v
7, EBARLERICE S, i, E®%, =
RO BBR R T 2 R & T o 7.

FIHRERNT 158200 17358 % © (hhE: 8%
8 3 A), NIFRRE» LFEHE TOHMIT2 » A
2o 16428 5 A (PRfE: 76 »A) TH3.

KIRTEFARZ 77 b (SVG) 1, FofinkaEl 2
Bb 155064 (hifE: 728 » A)ic9
AHwbh, TORRIE, EFTFARIC2A, A
HEIRIC 44, EBEERKIC 24, F—xtakkic 1
AThs. NIWEIIRS 77 b (IMAG) ik 1 %»
5178 (hofE: 782 » B) £ T 26 flic 3 31
FAAVWLHRTED, ZORRIEFTITHEIZ26
&, AFENRIC 44, obtuse marginal branch
OM#) ic 1 kThs. 1411 %) AT RES

Ik (GEA) % AEBARICWIE LTc.

28 irh, EdEAAL N R ENRTZLDEF 35, =&
RA ARG TH, ERTTATEO HO—8 A 52
i 8 fliciTir-iz.

BIRWEBINRE R 3 TR T 28 FlIC FT 22\, i
#1x»ABE T, 1BIOWMBFREZKRE, 274T
BELL. ik 1 FEEOER D, 42 » ATRE
TLlilfE, wEEfEIFELTW 2N
Bl R 26 Flic BT L7, #iE 34ELAER &
ERHOER T, REZTIOFIfTR-T.

WHNCBITBOHA A— T 710, RERE
Bk fuieRifg (PTCR) fRigE bz AC A 32
Wrfimok 1EIERE, 27HICHITLTED,
it l » HB T 2845, 4tk 1 4EE X 26 filic
firrotz. AENE, #H, #il»BL 14ED3
El&bRELERL 245> nT, N4 32&h
7o EBIAR O B AEFEIR OO i M7 R O 2L % sk
Batlike. T4abb, “BWE” AFERREOHE
BXUBoME, £ FiiceBamoMEL L,
LI HERRBEOF LW IHB, %7 3R XIEAR
BOEKR, W LTHhETHEELEBIMOHER
¢l

Fry FIAF2 M2, fiiedil » A
2, REFRALEHIELTWRE 23fIfTR-
2. ZTOO9b Ly FIANTEREED 1Tz
—ZHAWMEHKL, v2¥-_—HAMLERR
o 22 fFlicfTRR -7z,

¥ ES

1. 557 hBAEE
WEl»ABDS 57 M ERKRER, =BAA
RZD 1 FIBFROIHRE LET, 27 flicfTie
oz, 304&n IMAG d, 2974k (97%) 26875
SVG 3 74+ 64 (86%) 23375, GEA o 14k
BHELTWEDOEED .

i 1EERIC, WERHRIEIRZELTW AN

—596 —



JIBFIR B DA 3 A FHH

Table 1. Patency of the grafts

Interval 1 month (n=27) 1 year (n=26) 3~6 years (n=10)
IMAG 29/30 (97%) 25/29 (86%) 7/8 (88%)
SVG 6/7 (86%) 6/9 (67%) 3/7 (43%)
GEA 0/1  (0%) 1*11

* recanalization.

IMAG =internal mammary artery graft; SVG=saphenous vein graft; GEA =gastro-epiploic artery.
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Fig. 1. Post-operative arteriograms at one month (left) and 22 months (right) (M.S., 12 y.o.

boy).

The internal mammary artery graft was connected to the left anterior descending artery (left), and
the number of branches of the left anterior descending artery increased.

3y AEBTHLELE Lglofke, 1A L4R
WL, 2AK13%)0 3IFALU EOERE TED 5
Nz, 3~6) o2 iE, W b ORI & B
X¥2LDTHo7o (Table 2).

3. DX =TV

Thallium 201 DA 4= o712k D, ffii
OFGEBE, FIRERORE, B X OHHROFi
EoHE, 77 7 NEAFEOA ML Z oG, 1
BB BlE 2 T e o7 i, Wikl v H, L4E
DOFHIEONTFRORE LEZOE244]TH Y,
NI TATRED S A S 20 20 24 FIEFI 4T 7b
Tz, fi L itk 1 v H o Eni FITEGS L
R 31 2 O R IILET R oo el T, e 12 41
(50%), AL 241 (8%), Zfk7eL 104 (42%) T

Hoto. L e L4ER o kT, %16
11 (67%), L 441 (17%), 27 L 441 (17%)
Thotz. ikl » HE L TEROHEICBWT
i, ToOMBRIc & bl E‘E LD O BT H
(29%) ic A bk (Fig. 2), LS 541 (21%) 1T i
bhle. AEBIIRICAA SR Sh IfFTE, i
i &t 1 » HBEOPFT & o ik <, B 64
(67%), Hfb 14 (11%), ZE{b7 L 2 41(22%) T
bofc. Hinl & itk L4EE ol T, 2GE 64
(67%), k24 (22%), ZEfkbze L 14 (11%) T
By, il v ABE L T4ERO i TR ERS
245 (22%), AL 24 22%) kFBoic. Z Ofth,
H—xt Ry, e 2 ) 3X 0 OM F~o
AA 22T, IMAG 2wz OM HoEE

— 598 —



Table 2. Arteriographic changes of the
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original coronary artery after surgery

Pre-op~1 month 1 month~1 year 1~ >3 years
Case 27 26 10
Grafted vessels 38 39 15
IMAG 30 29 8

A 8/38 (21%)
B —_—
c 227 (7%)
D J—
E —
F

_ 115 (7%)
13/29 (45%) 6/8 (75%)
— 2/10 (20%)
1/39  (3%) -

2%/39  (5%) 2/15 (13%)

Occlusion of the ungrafted vessels.

Occlusion without patency of the graft.
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Occlusion at the proximal portion of the anastomosis with good run-off of the graft flow.
Development of the coronary bed after IMAG anastomosis.

: Progressed localized stenosis at the left or right main trunk.

Localized stenosis at peripheral portion of anastomosis.
one vessel as imaged by postmortem angiography 3 months after surgery.

5. BERREEIR

WO BEERE LTiX, 6fI20R%E LiZL
EHx, 9B 1HELALTH o, fho 24iT,
EEF ORMREIEO= Y — KA, 2ERIR L A
7. b LpI KR 2R L, DRE0 1FTiI
WROOLALREIZ b 5. & bzl F o HEE
T, 1F0oBFHEdY, hos 57 NHED 2
Bl W TR ROETHEROA TR D,
BEHsg» ohTnad. 20tho 245 i, #i
IRH| D PR E Hkfe L e b Ly R B — > i3
Z, E@EAEEEZE > TWS.

z #

NERIC & 3 EEEREHREICH T2 AC A~
AR, BT XD RELORERT Y Dk
Hiz, 48 E T RICBHBEAICEID b h B IR
LEhTnwiholk., LML, BESS57 D
#HEIRNSVG 5 IMAG ~ Lo p +6,12,13)
ZDOFEHRESSY b IMAG 276l Thri
VRIFTHY, Ei, LD viability o S 12
P nBEHEOESIBRRLA TS, —F,

—599 —



&’%*y %fﬁ\’» /J‘E?l": [E:R

LAO 45°

Fig. 2. Thallium myocardial imagings.

M. After Op.

0824255

=L

LAO 70°

The perfusion defect, which was observed at the left ventricular apex at one month post-operative

examination, resolved within 10 months after surgery.
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Table 3. Myocardial imaging changes following bypass surgery

Pre-op~1 month

1 month~1 year Pre-op~1 year

Left anterior descending artery (24 vessels)

Improvement 12 (50%)

Deterioration 2 (8%)

No change 10 (42%)
Right coronary artery (9 vessels)

Improvement 6 (67%)

Deterioration 1 (11%)

No change 2 (22%)
Other branches (4 vessels)

Improvement 0

Deterioration 0

No change 4(100%)

7 (29%) 16 (67%)
5 (21%) 4 (17%)
12 (50%) 4 (17%)
2 (22%) 6 (67%)
2 (22%) 2 (22%)
5 (56%) 1 (11%)
1 (25%) 1 (25%)
1 (25%) 1 (25%)
2 (50%) 2 (50%)

Table 4. Myocardial imaging changes following internal mammary artery or vein grafting

Pre-op~1 month

1 month~1 year Pre-op~1 year

Internal mammary artery graft (n=28)

Improvement 14 (50%)

Deterioration 2 (%)

No change 12 (43%)
Saphenous vein graft (n=8)

Improvement 4 (50%)

Deterioration 0 (0%)

No change 4 (50%)

7 (25%) 19 (68%)
5 (18%) 5 (18%)
16 (57%) 4 (14%)
2 (25%) 3 (38%)
1 (13%) 2 (25%)
5 (63%) 3 (38%)
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