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Summary

To study valvular lesions in the acute phase of Kawasaki disease, 17 patients who were admitted
to our institution before the 12th day of their illness were examined using real-time two-dimensional
Doppler flow imaging (2DD : Toshiba SSH 65A) from January to September 1986. Pulsed Doppler,
continuous wave Doppler, and M-mode echocardiography were also performed. Patients were ex-
amined daily from their admission to 12th day of illness, and after that, more than twice a week until
the 28th day of illness. Fourteen of the 17 patients underwent Ga-67 scintigraphy. Cardiac catheteriza-
tion, including selective coronary arteriography, was performed in 15 patients in the convalescent phase.

Mitral regurgitation (MR) was detected in eight of the 17 cases (47%,). MR appeared on 2DD
7.5+1.6th day of illness (mean+SD), lasting until 11.94+5.7th day of illness. MR was transient
and mild in degree in all cases, and the regurgitant jet was directed towards the left atrial posterior wall.
Neither prolapse nor deformity of the mitral valve was detected. The left ventricular volume indices
(determined by the Pombo method) measured by M-mode echocardiography in the acute and con-
valescent phases were compared. In the group with MR in the acute phase, the end-diastolic volume
index was 66.9+19.9 ml/m? and the end-systolic volume index was 21.0+11.7 ml/m2. These were
significantly greater than those in the convalescent phase (51.3+13.1 ml/m?, 14.1+4.0 ml/m?, respec-
tively). However, no significant differences were observed in the group without MR.

Positive uptake of Ga-67 was observed in six patients with MR, but in none of the seven without
MR. The incidence of positive uptake was significantly higher in the patients with MR. Cardiac
catheterization performed in the convalescent phase revealed that no patient had the findings of MR,
other valvular lesions, coronary arterial lesions, or abnormal ventricular performance.
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These results suggest that of MR in the acute phase of Kawasaki disease is mostly transient and
mild, and most likely related to the presence of carditis.
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1. BARBOLE

2DD T, &MHi» o 28FAETCOVTRHLED
Beflic MR 2387203 17 g 8 4] (MR (+)
B, 47%) Tho7-. 2DD BASEHE (ABSR) 35 4
HA»DL BEI2KAET (6.4+:235%HE) ©, MR
(+)B» 2DD Bs&HIX 59+2.7 %H, MR %
—ELED -7 9% (MR(-) #) o 2DD
Bith R X 6812155 Ch Y, MBRICHEEER
Aolehol.

Ga-v v 75740 HERIZ 8 FHEMS 23
JRH (13.6+4055H), L7 —FARER 19 5K
B25 53% A o BliciFbh, WiFhi RE
HARHEERICEEZER v s o (Tablel).

2. RAESEE - RPRT - CRP & MR OBIR

MR FEAE4ERS X, MR (4) BT 32.8+24.8 »
H, MR ()8 33.0+23.6 » B L HEEENR L,
27z,

B O E & ¢ MR HEOFEIZHO>WTII,
37.5°C Pl koA BRI, MR(+) 8 8.8+19
HRE, MR(-)# < 8.1+21 AfITH v, WA
KERZEIBD R, o0k,

#HlokE CRP okt <, MR(+)#T
38+14, MR(—)®T 29+15 ThY, HEE
Fabhisol (Table2). 72k, i&if$ CPK
DBREBEET LIBIEEL 2P o k.
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Table 1. Methods of examination
ist 2DD Ga-67 CAG & Cath
n DOI n DOI n DOI
MR(+) 8  5.9+2.74 7 13329, 8  39.849.0
ns ns ns
MR(-) 9 6.8+2.1! 7 14.0+5.4- 7 32.0+11.24
Total 17 6.4+2.3 14 13.6+4.0 15 34.3+13.0

2DD =real-time two-dimensional Doppler flow imaging; CAG =coronary arteriography; Cath=catheterization;

DOI=days of illness.

Table 2. Patient profiles in the acute phase of
Kawasaki disease

n Age (months) Fever (days) CRP

MR(+) 8 32.8+24.85 8.8+1.94
ns n
MR(-) 9 33.0+23.6! 8.1+2.11

3.8+1.45

s n
2.9+1.5-

S

3. MR OHiR%BA & T OHER

MR 0B+ 3% BicoWTix, 2DD BEsAR:
+ iz MR 2B 2k, o b6piT, 6
HH»S IRE DR (7.5+16%A)kc, BIAET
o 2DD CiI@E»ih oz MR OHBE SRR S
i, 8Hlics T MR % 2DD EB#%IZED 5
nizoix, 7%HAE»D 25 KA ET11.9+57 5K
H)Thb, LAED 2DD iz T, MR njlk
PERHoNT. HE»OHEAXECOHEEIMB

Z1B»5 16 A%< (5.2+57 HFE) Thoik
(Table 3). %= OHifEIic MR o.M % BEE
Lretlix 16 % 72 hs o 7.

Z# L MR oliH, #kL oBRicevw T,
iz MR 2342k Lo 14 (Table 3: i
#16), A#PIY MR 2% VLI L T
wi=b o 345 (Table 3: 54 1, 5, 8) (Figs. 1, 2),
etz MR AZHBLL7=b o 3 4] (Table 3:
#13,4,7) (Fig. 3), H#$ o MR OFEITHO
Lo 14 (Table 3: fEf]2) Td - 7e.

4, FHENRY—

MR 1 6 flic W T 2UFERICE D b h (Fig.
2), 2flcir RO A EBES L. wWTh
» MR 4, EEFEEPRIBL ) EEHLECRH
PILDOTHY, URBEILFICTERETH .
HEFEBRLAROEEILFLBD R 2o

Table 3. Mitral regurgitation in the acute phase of Kawasaki disease

Duration

First 2DD Duration Grade
No Age Sex ?jages‘)’e’ exam (DOI) of MR (DOI) of MR
1. 2y4m M 7 7 <7-11 mild
2. 2ylm F 8 12 <12 - 12 mild
3. 1y2m F 8 5 9 - 25 mild
4. 2y2m M 10 5 10 - 10 mild
5. 2y F 10 4 6 - 11 mild
6. 4y6m M 12 4 6%~ 7* mild
7. 7y M 6 6 7e . 7% mild
8. 7m F 9 5 mild

7-12

DOI=days of illness; *=MR detected only in the early systolic phase.
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Fig. 1. 2DD echocardiogram of Case 5 (a 2- Fig. 3. 2DD echocardiogram of Case 3 (1.5-year-
year-old girl; 7th day of illness). old girl; 10th day of illness).

This patient was febrile until the 10th day of illness Mitral regurgitation was noted from the 9th to the
and mild mitral regurgitation was noted from the 6th 25th day of illness.

to 11th day of illness. It is detected at the central
portion of coaptation and is directed towards the pos-
terior wall of the left atrium. The same regurgitant
pattern is noted in the remaining 7 cases.

e Nt Rt el

+ ~+ *
o S o, S 7 Sl T Nt

B e B L OIS T AR s

1 ~A"

Fig. 2. Pulsed Doppler echocardiogram of the same patient as in Fig. 1.
Pansystolic mitral regurgitation is evident. White bar in the 2D echogram indicates the sample
volume. Five of the remaining 7 cases have a similar pansystolic type of regurgitation.
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(Figs. 1, 3).

5. MR &fth&DEBHEDIBMEE OBIR

MR (+) £ MR (-) ptc, Ga-67 352
T AR XL T a — XK EoBAFT R OSEE % I
i L7= (Table 4).

Ga-67 uptake D5k E, MR (+) FET 74
o6 41 (86%) T Y, Ziuix MR (=) A 7 5
145 % Bl & 272 70 5 72 (0%) DIk L, FEIC
EHHETH - I

IR O E = = — X LS flc, &
—@EtEIC MR IERN E LT bR, T
o5 EEHICE ER O 2 —KTRE R L,
¥ 2 EEIE I T b e BRI % © b IEHTT

8th day

of illness e
-~

-
- ™
-v‘:‘
-
-
. A

28th day
of illness

Fig. 4. M-mode echocardiograms of Case 1.
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Table 4. Relationship between mitral regurgi-
tation and other cardiac complica-
tions in the acute phase of Kawasaki
disease

Ga-67  CAL PE(+) TR(+)
n cases (%) cases (%) cases (%) cases (%)

DZRH—) 8 6/7 (86)7 1 (13)5 4 (50)7 6 (75)~
<0.01 ns

p<O0. ns ns
MR(—) 9 0/7 (0)- 4 (44 5 (56)- 3 (33)-

Ga-67=Ga scintigram; CAL=coronary artery le-
sion; PE=pericardial effusion; TR =tricuspid regurgi-
tation.

RThote. ZO—@PEIERIEE o HERER (13%,
44%) T, MR & (+), (=) BEORICHEZIZED

Upper panel shows the record on the 8th day of illness when mitral regurgitation was present.
The end-diastolic and end-systolic dimensions are both increased, and the calculated ejection fraction

is 649%.

Lower panel demonstrates the tracing on the 28th day of illness. Left ventricular volume is

decreased and ejection fraction improves to 729,.
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LVV(ml/m2) o EDV
100 o ESV
p<0.008
[l =
~N3 4
50
p<0.04
— -
- N$
n=8 n=9
acute acute '
convales. convales.
MR(+) MR(-)

Fig. 5. Changes of left ventricular volume
(LVV).

In the MR(+) group in the acute phase, EDV is
66.94+19.9 ml/m? and ESV is 21.0+11.7 ml/m?2.
These are significantly greater than those in the con-
valescent phase (EDV: 51.34+-13.1 ml/m?, ESV: 14.1+
4.0 ml/m?). In the MR(—) group, there is no signi-
ficant difference of EDV (54.44+16.3 vs 51.7+13.4
ml/m?) and ESV (13.5+6.5 vs 12.54+5.7 ml/m?) bet-
ween the acute and convalescent phases.

EDV =end-diastolic voume index; ESV=end-sys-
tolic volume index.

bhighrotz.

DBEMRRT B & 3B T IR (50%3456%) £, MR
DEELEOBICOEERBREFED bh i h -
Iz,
MR :rRUHETHEZEShE TR 3 9fHicHn
bh, £y s TR ASPHEE X MR (+) B
< 75%, MR(—) 7T 33% TbVY, #itLFE
EEFED R oI

6. EERWMELEBHEEOE(L

> FICERATREE, S LEE Y
THE LIz 5 (Fig.4), MR(+)#o2MEH
DEEIERPARE T 66.9+199ml/m? TH Y,
BE#H Oz 51.3+13.1 mlm?) ik LEE I

LVEF (%)
100
p=0.05 rns o
r A
30 -
n=8 n=9
(o] —— r .
acute acute
convales. convales.
MR(+) MR(=)

Fig. 6. Changes of left ventricular ejection frac-
tion (LVEF).

In the MR(+) group, LVEF (68.9+6.7%) in the
acute phase is significantly lower than that (73.4+
4.39%,) in the convalescent phase. However, there is
no significant difference between LVEF (74.6+8.3%)
in the acute phase and that (75.9+7.6%) in the
convalescent phase in the MR(—) group.

K& h o (Fig.5). F7c MR (+) B0 ERIHE
KRR, AR 210117 mlm? <, Zhi
BEEHozH 141+40mlm? T LEEICKT
Hote. —F, MR (-) BB} 3 E=FRERY
AR AKY T 5442163 mlm2, EERIT 51.7
+134mlm? Th Y, WEARHMAK I Zzh T h
13.5+6.5 ml/m2, 12.5+5.7 ml/m? <, yLIEFRY -
IHERH & b2 L EERORCAEREELRD
oz,

E=EHRIZ, MR (+)#icw A 68.9
+6.7% Tholon, EE#IC 734+43% L
BEZ (p=005) #;RxL, MR(-)#Tix, zh
Zh 74.6+83%, 75.9+7.6% ThHY, HEEY
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W 72 s o 7z (Fig. 6).

¥ rEEHIC 15 flicfTbh - BBIRER, O
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REFZIFALED 2ok,
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Blsp 34, r-7'm 7Y ERED 4 ] T 24,
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MR HERICEEEEZRD R o2,

z &

JIEFIR DA BHEIC 2T, 1967 41N 232
B BT R RE I B ARE A & L CRE L REE
12, AR SRR IO RBAHT 5 2 L 24
SRl &bic, 1969 FiiZl 619, LRBE
BEL, AMHICHER LT REHICEELL
JigHED VEFIZ#HEL T3, 0%, THNR
BEEZ SR OLMERREFRICOVTO
G oWEoPRT, 1973 FrE 913, THIREE
EZizx s MR o 32851, LRI
EHE< MR HEORIEEMEGRE Lic. 7o
b I AERERIC MR #E2REL, EXE
¥ L EOIRER (EARBIRO FH 2 SR »
b, LHAGBERELEXORIFlZERLTVS.
1975 48, R#B? i, DHEEICHE- MR &,
DEEEZ DAY MR 2on TR T W 5.
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IEF AR EMTEE LI T & % retrospective [T
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3, 1982 48, L5213, EBIREEZ A& MR
DI E HTEEF T, DAERZHR THRERELT
W5, ThbR)IIFROBEE: LTEFLE
MR izoWTOMETH 52, 2o —iEED
fIEREEICS>WT, 1986 L£FH 6928, &d:Hic
DMEESHIE LERIC W T, Zo8E 2 MR
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F—ECROMELL.

Bexix, DHEFTEFERSAZETRREL LW

MRS ORIBF PRSI S

MR 2, Fy75—ibza—KE, SHEHics
WT—iBME I 2 e ) OIEE TR bR B Z LIZR
&, zoBEKGEEET5HNT, SR
XY 2DD iz X 58EEH/VIEL, MR OHE»
BNk, 5I2)IBRORIEHICE S £ TORKR
BEEr 772, MR 3 &2M#H0)IERERRED
47% iz 2DD E@E» bhic.

LaLadb, Fy7s—Dhxza—HEIZED
b B EIERETR Y 1 13, RAREE O 10%17
o 40%® OEETHEETS L OBREXDD,
JIiEHED MR 4, ZOEFEAOER YA &0
ERNSRELEZ S, ARFA D 2DD EE»
MR i, ¥ RCRA—EBOR—FHTICBT 23
BElo@BBEEcswTRBERZLDOT, WTh
L@ Thotez b, Eik, 8HIFO6FICRN
T, EEAOMIBROBEFY A  Frghs® &
LT shs 2EHicRBovohicz k, 2
BlONER O #2538 ® e MR T3zo
HBE LWL LIRS TR LRELY, Z0
8o MR 3w h b EREAD Wb 5 HFEY
AVvERBRBLD THHLEHMETEhE. LAL,
TR #5RL7E=9Fdho 1<z, 2DD BEAE T
Tz, WEH o 60% 1B 5 ¥R 2 B+ 5 TR
BEEL, REE® TR REEHE D HEL
ol ZofiX, Wby BEREADHEFYA
viExzi. oo 8 #Tix, 2DD T, £IiE
Hicbes TR O RO HEAX I D LA TR
D, ThbIBERRe CHREROERMHEERL
BRELHBLTWS OREESHh, 2hbo TR
FIIBRIC L 3 RBERABEEX bR,

MR o33 EEIIREE S DERITE & O FH
CEEREELRD T, EEIROME R OCOIME
£t MR L 3EENREEI RO LE XK.
TR ¥ MR 2H L6l LT WD, #
Lk, MR of#EL TR OHFR L OMCIEE
Er@Ewhhotz. —F, Ga Yo F S 537 44—
R 3HERE MR OB OMICTEE2E
FZrE o, Ga-67 3 T v o gkPe~<rm
77 —=VIRERYVAEh, REOCBEICER L ShH,
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R, BHEOHR, DIMER OIRESREOBE
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Ga v o775 sBHsIE, Ga DLy ZHHBL0L
BB Hbh, ZThiECR T 3 RENTHEE
ERTLDOTHY, MR o{HD, zoRELH
HY3Z LW RRERTZ.

2DD E@igshiz MR o <7 — o o0&
X, 2FITRPREESMEY, o+ CEEREE
AN D Thote. ThiZFEBIZES MR
DEECH BN D X D RIFALA 2 <, IERMOHEE
BRET, WRLERHBFR L RB LELXDRS
MR D87 —iZEBPL T W, £ RGiies
KRIEE 2 E o OBREMERD FliZ AL, F
EMOBHERLFOBHE B IOERAR L, BERNIC
FERR S h B RIER BHFET 2 WHEM T v L HER
Shiz.

EHit, MR oEEIRETHZDOIh bbb
¥, EEAE OB ICE W T MR (+) #T MR
OHIEREHIC—F LT, FEERMR X OUHERY
EBRBMOBRY Hwiz. iz MR(+) BEoa
HH T oEEENRIZ, EEHOZIIC URE
BRLEEOETE2RHDTVS. = DEEAFHE
ABIUBEHRPETRERENIC MR cXsb0
TR, LHEAEOREAOE IS0,
FThbbULHROFEERTLOLEZ ORI,

MR oHBEIEOHRA»LE I0FHORITH
D, HRITHEE»L25FACED LR, T
NI FER 520 2R HIRFT R T IR LTz stage 1 (0~9
JWH) » 5 stage 2 (12~255H) wh% L, &4
DAMER, FIEMELHR, DHIER, FERZ
HoNAEHITHS. FRERS2E, #RXY
JIEHR DD FRIER ORET 21TV, MHBRERNFER
DIEEZ BBV, FEEO ARMHEIZZLL,
WFHMESFERE ORR B EROEIC L 5 b D
IER T, KA IRAES, LFEHBIVE
EORANENICIZLDLRHRLTVWS. Zh
3R x OSEIDFEKRMBIEL XIS T 3 LEX
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ThoDfERX Y, BRxadfio—at MR

X, DRI ERAEROMS, bdVIEE
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BB & L TREFT Wi TR, BESHR
RR % B LI HIRGIOBED1HY, Hae b
1,100 > JIBHREEER D 0 7 —F VREEIC B
W, FAEMEBIIRREES 2 3B ¥, EEEEL BT
TIRE MR 28+ 56l% 4 FIRD TS, HE
R, FIRAFHORESEE O T, MR
BEOTEEL 55 LEx bRk, WFhiZLT
b, S0 MR HER )RR BIR ORI
ELzsoickkl, EBROMEFRREFE T,
MR 01 BEBHETHHR L FETHB LV 5.

AW TonEEL: MR oHBEROEICE
WTIE, TRAEY VREL r-7 v 7Y U KERE
WEOMIL, MR HRROBFEZZRDT, r-7
v 7Y CREFBEREBIREEREMR LI E
$HThsnYY, MR of@EEAR->TVWS EEX
DB LRITHT BRI, 7TAEY VERELE
BERAhwrExi.

L3 #

JIER OB MR @I RAET L2 (MR) 24£ T
BENRHFHZ LIFMLNTVWED, Z0EEKREIT
HAREICEhT i, Bxix 198641 BLIE9
RETIL, FEI2HHALINT AR L)%
17 iz, FEBREREI2WRIT K v 7 7 — I ¥ B 4 8=
(2DD) # FivT MR oEBEEYfTo72. FAn
7B IEY SSH65A Ths. REGAEH X
VEI2FBETHEA LE, 3/mALIE 289%H %
T 2 FLA Lo R TIT-72. 17 s 14 filic
Ga vy o7/ 574 —%MEL, BEHICEDIRE
Be3bbh7—7 A REE 15 HlicfTo7e.

17 filvh 8 51 (47%) iz 2DD E MR %3 7.
MR oHEx 7.5+1.6 %5 H (E#5+SD) Th b,
26, —@tT, 11.9+57KA % CiffsL 7. 8
#lo MR @uwih b EEFEEPRE L Y EE
BEECIAN D b 0T, 26, BEThok. FO
BREPIRE, B 1H LR R - iz

— 528 —



MR HEZEB @ #) & MR OHBE LA, -8
Ofl) oaH L EEHO M - Fhza—K
X HEERMEY, hREECH - THELE
RUREICX ) ERE Lz =5, MR IR
DEHER 0 EEHIRKMEHE (66.9+£19.9 ml/m?)
2, EEHozh (1.3+13.1mim?) L, A
Bizk&E < (p<0.01), INMEHIRIAAE L, St
nrh (21.0+11.7mlm?) 3 EHEH (14.1+40
ml/m?) DFhIZH LEEICK & 5 -7 (p<0.04).
MR 2B Lo BT, AMd - BEEHL L
2, ERRBOEERELERE Do, 12
Ga voF 557 4—2 MR HEEED 7 i 6
%1 (86%) CHEMETH o7z L, MR 0wt
TR 7HF 144 BiEx B3 0%), MR
HEZ2 D (p<0.01). EEHICITFolb
F—F LRE T, MR 2o flEksE, e
BEER I OEHIREECHRFR 1HLED 1>
Iz.

ThbOERIY, FHEOSMEH ©—i#
MR 3, DFROEEIC X > TAE L 5 ATREME SR
BEhi.
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