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Standard method for ultrasound imaging of coronary artery in children

Shigeto Fuse,' Tohru Kobayashi,? Yoshio Arakaki,’ Shunichi Ogawa,* Hitoshi Katoh,® Naoko Sakamoto,® Kenji Hamaoka’
and Tsutomu Saji®
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Abstract The Child Coronary Arterial Diameter Reference Study Group of the Japan Kawasaki Disease Society recommends
ultrasound imaging as the standard method for measuring the diameter of the coronary artery in children. The patient
is examined in a supine or right decubitus position by using a sector probe (=5 MHz). The coronary arterial diameter
measured at the minimum gain setting is the distance between the internal echo edge and the internal echo edge. The
diameter is measured during the early diastolic phase at the end of the T wave. The left main coronary artery and the
proximal right coronary artery are approached from the precordial short axis at the level of the aortic valve. The
proximal and mid-right coronary arteries are observed on the atrioventricular groove, anterior to the tricuspid valve
ring. The right coronary artery of the acute margin of the heart runs along the right side of the tricuspid valve ring.
The distal right coronary artery is observed on the posterior atrioventricular groove, and the posterior descending
branch of the right coronary artery is observed on the posterior interventricular groove. The right coronary artery is
also well observed from the right sternal border in the right decubitus position. Proximal and mid-anterior descending
arteries are observed on the anterior interventricular groove. The proximal left circumflex coronary artery is observed
in the atrioventricular groove, anterior to the mitral valve ring.

Key words

Measurement of the diameter of the coronary arteries to evaluate
coronary artery lesions in the acute phase of Kawasaki disease is
of utmost importance in the accurate diagnosis and treatment of
the disease.

In order to evaluate coronary artery lesions, the assessment of
coronary artery diameter by ultrasound examination is widely
performed due to its non-invasive nature and ease, but in many
instances, this examination is performed by empirical and non-
standardized methods. Moreover, observation and measurement
of the coronary artery diameter is not necessarily easy.

The American Society of Echocardiography and the Japanese
Circulation Society have formulated detailed guidelines for the
indication of echocardiography in Kawasaki disease; however,
no descriptive guidelines have been set forth for coronary
artery observation and measurement methods.'? There is no
standard method followed; coronary artery ultrasound imaging
is performed on the basis of experience and ingenuity of an
institution.
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children, coronary artery, echocardiography, Kawasaki disease, ultrasound.

We recommend the following method for coronary artery
echocardiography to standardize coronary artery observation and
to measure coronary artery diameter in children.

Procedure

Patient posture

Usually, the patient is examined in a supine or sitting position.
This posture needs to be modified to the right or left decubitus
position when the echo window is narrow in the lung ultrasonic
attenuation. The right decubitus position is especially useful to
observe the right coronary artery. Furthermore, in infants, the use
of toys or videos is recommended to keep them at rest during
echocardiography. If the patients are not at rest, examination is
done under sedation.

Probe, depth of focus, and zoom’

We used a sector probe of 25 MHz frequency to ensure accurate
measurement of the coronary artery diameter. The focus depth
should be set to the coronary artery and the frame rate should be
increased to raise time resolution. The coronary artery is
observed at the center of the monitor screen, and zoomed in 24
times before the measurement.
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Fig.1 Measurement of coronary . leading edge
artery diameter. The solid two-head e gedg
arrow shows the distance from the trail- Intima—lumen interface e
ing edge of the near wall to the leading of near wall
edge of the far wall to measure as the ar A A '~_\
coronary artery diameter.
™~ trailing edge
The echo from the interface
_-leading edge
Intima—lumen interface *, v '
of far wall =

Measurement of coronary artery diameter

Evaluation of the coronary artery involves the assessment of the
internal vessel diameter in the long axis view (longitudinal
image). The measurement of lumen diameter of the common
carotid artery is defined as the distance between the leading
edge of the echo from the near wall intima—lumen echo and the
leading edge of the echo from the far wall intima-lumen
interface.**

In coronary artery measurement, the leading edge of the near-
side coronary arterial wall is vague; the distance from the trailing
edge of the near wall to the leading edge of the far wall is
measured as the coronary artery diameter.

One should measure the coronary arterial inner diameter of
the echo edge on a monitor screen in suitable ultrasound settings
as follows (Fig. 1).

Ultrasound settings

Low gain, low dynamic range, and near probe distance in ultra-
sound settings are important factors in measurement of arterial
lumen diameter.’

Typically, during the observation of the coronary artery, gain
and dynamic range are set slightly higher to reduce oversight.

However, during the measurement of coronary artery diam-
eter, the value of gain can be lowered as much as possible to
minimize the trailing echo from the intima—lumen interface
(minimal gain setting).*'

Directions for measurement of coronary
arterial diameter

[n order to receive stronger echoes from the coronary arterial
wall, echo beam direction should be made at a right angle to the
arterial wall where possible.’ Furthermore, for the general axial
resolution to be better than the lateral resolution, the measure-
ment is done in the direction of the ultrasound beam (good
resolution direction).

™ trailing edge

Early diastolic measurement
Coronary blood flow peak in early diastole is influenced by heart
rate, but this peak is coincident after tens of milliseconds from the
end of the T wave on ECG.""'* When the coronary artery diameter
becomes largest because of intravascular pressure, the ultrasound
is reported at the end of the T wave."

In early diastole, ultrasonic attenuation is less and the heart is
close to the chest wall. In other words, we can observe the
coronary artery at a short distance.

Approach to coronary arteries

Rough and brief coronary artery observation methods have been
reported in the “Report of the Subcommittee on Standardization
of Diagnostic Criteria and Reporting of Coronary Artery Lesions
in Kawasaki Disease”' and in the American Heart Association
(AHA) Scientific Statements."> We suggest that epicardial coro-
nary arteries should be observed in patients with Kawasaki
disease. As the coronary arteries run along the interventricular or
atrioventricular groove, we should image the anatomical position
of the grooves. In Kawasaki disease, coronary aneurysms tend to
form at the branches;'® the branching arteries should be observed
carefully for more detailed study. The coronary arterial segment
is defined as the segment of the coronary artery until and includ-
ing the branching.'”

Segment number of coronary arteries

Segment numbers of ultrasonically observable coronary arteries
are based on the AHA angiographic segment classification."

#1 Right coronary artery (RCA) proximal

#2 Right coronary artery (RCA) mid

#3 Right coronary artery (RCA) distal

#4 Right coronary artery, posterior descending (PD) branch
(4PD)

#5 Left main (M) coronary artery

#6 Left anterior descending (LAD) artery proximal

© 2010 The Authors
Pediatrics International © 2019 lapan Pediatric Society
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#7 Left anterior descending (LAD) artery mid

#9 First diagonal branch (D1)
#10 Second diagonal branch (D2)

#11 Left circumflex coronary (LCX) artery proximal
#12 Obtuse marginal (OM) branch

Precordial short axis view at the base of the
heart (Fig. 2)

The third intercostal space at the left sternal border, LM (#5) and
RCA proximal (#1), are observed in the precordial short-axis
view. LM is seen arising from the left coronary cusp at approxi-
mately the 4-o’clock position. The ostium of RCA proximal
arises at approximately the 10-o0’clock position.'®

The misidentification of LM for sinus Valsalva, which is close
to the LM orifice, should be avoided.

Proximal and mid-right coronary artery (Fig. 3)

RCA proximal (#1) and RCA mid (#2) are observed in the atrio-
ventricular groove from the third intercostal space at the left or
right sternal border. The conus branch from near the wall of the
RCA proximal is observed in the left caudal direction. The sinus
node branch is sometimes observed from the far wall and the
opposite side of the conus branch. The right ventricular branch
arises at the border of the RCA proximal and RCA mid. RCA
proximal and RCA mid in the atrioventricular groove are easy to
observe when one notices the anterior ring of the tricuspid valve.

Acute margin of the heart (Fig. 4)

A transition point of the right coronary artery from RCA mid to
RCA distal is in the acute margin of the heart. RCA in the acute
margin is observed on the right side of the ring of the tricuspid
valve, and the right edge of the echo beam forms the apical
four-chamber or apical short-axis view.

Distal right coronary artery (Fig. 5)

RCA distal (#3) runs in the atrioventricular groove at the pos-
terior side of the tricuspid valve ring, which is observed from
the third or fourth intercostal space at the left sternal border. The
posterior plane of the heart contacts with the upper edge of the
liver; RCA distal is easy to observe on the upper side of the liver
in ultrasound scanning. The coronary vein can be distinguished
from the coronary artery because the coronary vein wall is
thinner than the coronary artery wall.

Posterior descending right coronary artery (Fig. 6)

Posterior descending branch (#4PD) of the right coronary artery
is observed on the left caudal side of the RCA distal in the
posterior interventricular groove or in the right ventricular pos-
terior wall. The #4PD is observed via ultrasound scanning from
the posterior wall to the apex of the heart.

Observations made in right decubitus position and from
right sternal border (Fig. 7)
[f the sternum limits the echo window, and the right coronary

artery does not look good, then the right coronary artery can be

© 2010 The Authors
Pediatrics International © 2010 Japan Pediatric Society

RCA proximal: #1

Fig. 2 (a) Precordial short-axis view at the base of the heart. Left
main (LM) coronary artery (#5) and right coronary artery (RCA)
proximal (#1) are observed in the precordial short-axis view. (b)
Proximal RCA image. (c) Left main coronary artery image.

observed in the right decubitus patient position and from the
second or third intercostal space and the right sternal border
approach.

Right decubitus position moves the position of the heart to the
right; right coronary artery can be observed from the right sternal



Fig.3 (a) Proximal and mid-right coronary artery (RCA). RCA
proximal (#1) and RCA mid (#2) are observed in the atrioventricular
groove. The conus branch (CB) and sinus node branch (SN) are
observed. The right ventricular branch (RVB) arises at the border of
#1 and #2. (b) CB image; and (c) proximal and mid-RCA image.

border. RCA proximal arising from right aortic cusp is observed
at a sagittal scanning plane. The conus branch is observed from
the cranial side of the RCA proximal and the sinus node branch
is sometimes observed from the caudal side. The probe rotates

Ultrasound imaging of coronary artery 879

clockwise while facing the atrioventricular groove and the long
segment of RCA proximal and RCA mid can be observed in the
wide range in one section. While observing the RCA mid, the
probe rotates counter-clockwise sagittal and lower to the third or

Fig. 4 (a) Acute margin of the heart. A transition point of the right
coronary artery from right coronary artery mid (#2) to right coronary
artery distal (#3) is in the acute margin of the heart. It is observed on
the right side of the ring of the tricuspid valve. (b,c) Right coronary
artery image at acute margin of the heart. AM, acute margin. Ao,
aorta; RA, right atrium; RV, right ventricle

© 2010 The Authors
Pediatrics [nternational © 2010 Japan Pediatric Society
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Fig. 5 (a) Distal right coronary artery (RCA). RCA distal (#3) runs
in the atrioventricular groove at the posterior side of the tricuspid
valve ring. (b) Distal right coronary artery image. RA. right atrium;
RV, right ventricle.

fourth intercostal space; RCA of the acute margin of the heart can
be observed vertically, outside the tricuspid valve ring

Left anterior descending artery (Fig. 8)

After observing the left main coronary artery from the third
intercostal space, the probe is turned cranial while facing the
anterior interventricular groove, so that LAD proximal (#6) and
LAD mid (#7) are observed. First diagonal branch (#9) and
second diagonal branch (#10) arise from the left side of the LAD;
the septal branch arising at a right angle from the right dorsal side
of the LAD is observed. LAD proximal ranges between LCX and
the septal branch LAD mid ranges between septal branch and
second diagonal branch.'®

Left circumflex coronary artery, proximal (Fig. 9)

After observing the left main coronary artery from the third
intercostal space, the probe rotates clockwise slightly while
facing the atrioventricular groove, anterior to the mitral valve

© 2010 The Authors
Pediatrics International © 2010 Japan Pediatric Society

ring, the LCX proximal (#11) and obtuse marginal branch (#12)
are observed.

One should pay attention not be confused between the first
diagonal branch from LAD and the obtuse marginal branch
from LCX, because they run close and parallel with each
other.

Acknowledgments

This work was supported by the Ministry of Health, Labour and
Welfare (MHLW), Health and Labour Sciences Research Grants,
Comprehensive Research on Practical Application of Medical
Technology: Randomized Controlled Trial to Assess Immunoglo-
bulin plus Steroid Efficacy for Kawasaki Disease (RAISE) Study,
[ntractable Diseases Research Grants: Guideline for the Therapy
of Refractory Kawasaki Disease, and grants from the Japan
Kawasaki Disease Research Center.

Fig. 6 (a) Posterior descending right coronary artery (RCA). Pos-
terior descending branch (#4PD) of the RCA is observed in the
posterior interventricular groove or in the right ventricular posterior
wall. (b) Posterior descending branch image. LV, left ventricle; PD.
posterior descending branch; RV, right ventricle.



Fig. 7 (a) Right coronary artery (RCA) from right sternal border in
right decubitus position. (b) Conus branch (CN) and sinus node
branch (SN) image from right sternal border; (c) mid-right coronary
artery image from right sternal border. RA, right atrium; RV, right
ventricle; RVB, right ventricular branch.

Ultrasound imaging of coronary artery 881

Fig. 8 (a) Left anterior descending artery. Left anterior descending
artery proximal (#6) and left anterior descending artery mid (#7) are
observed in the anterior interventricular groove. First diagonal
branch (#9: D1) and second diagonal branch (#10:D2) arise from left
side of left anterior descending artery; septal branch arising from
right dorsal side is observed. (b) Left proximal and mid anterior
descending artery images; (c) left coronary artery and branches
image. OM, obtuse marginal branch

© 2010 The Authors
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Fig. 9

OM:#12

N,

(a) Left circumflex coronary artery (LCX) proximal. LCX

proximal (#11), and obtuse marginal branch (#12:0M) are observed
in the atrioventricular groove anterior to the mitral valve ring. (b)
LCX image. LM, left main coronary artery.

References

1

"~

Lai WW, Tal Geva F, Shirali FG er al. Guidelines and standards for
performance of a pediatric echocardiogram: A report from the Task
Force of the Pediatric Council of the American Society of Echocar-
diography. J. Am. Soc. Echocardiogr. 2006; 19: 1413-30).
Yamashina A, Ueshima K, Kimura K ez al. Guidelines for nonin-
vasive diagnosis of coronary artery lesions (JCS 2009). Cire. J.
2009; 73(Suppl. III): 1019-89.

Armstrong WF, Ryan T. Physics and instrumentation. In: Arm-
strong WF, Ryan T (eds). Feigenbaum’s Echocardiography, Tth
edn. Lippincott Williams & Wilkins, Philadelphia, PA, 2010; 9-38

© 2010 The Authors
Pediatrics International © 2010 Japan Pediatric Society

+

~

11

Persson J, Stavenow L, Wikstrand J, Israelsson B, Formgren J,
Berglund G. Noninvasive quantification of atherosclerotic lesions.
Reproducibility of ultrasonographic measurement of arterial wall
thickness and plaque size. Arterioscler. Thromb. Vasc. Biol. 1992;
12: 261-6.

Stensland-Bugge E, Bonaa KH, Joakimsen O. Reproducibility of
ultrasonographically determined intima-media thickness is depen-
dent on arterial wall thickness. Srroke 1997; 28: 1972-80.
Wikstrand J. Methodological considerations of ultrasound mea
surement of carotid artery intima-media thickness and lumen
diameter. Clin. Physiol. Funct. Imaging 2007; 27: 341-5.

Potter K, Reed CJ, Green DJ, Hankey GJ, Arnolda LF. Ultrasound
settings significantly alter arterial lumen and wall thickness mea-
surements. Cardiovascular. Ultrasound. 2008; 6: 6.

Koike K, Musewe NN, Smallhom JF, Freedom RM. Distinguish-
ing between anomalous origin of the left coronary artery from the
pulmonary trunk and dilated cardiomyopathy: Role of echocardio-
graphic measurement of the right coronary artery diameter Br.
Heart J. 1989; 61: 192-7.

Martin RP. Rakowski H, Kleiman JH, Beaver W, London E, Ropp
RL. Reliability and reproducibility of two-dimensional echocar-
diographic measurements of the stenotic mitral valve orifice area
Am. J. Cardiol. 1979; 43: 56(0-8.

Latson LA, Cheatham JP, Gutgesell HP. Resolution and accuracy
in two-dimensional echocardiography. Am. J. Cardiol. 1981; 48:
106-10.

Yoshikawa J, Akasaka T, Yoshida K, Takagi T. Systemic coronary
flow reversal and abnormal diastolic flow patterns in patients with
aortic stenosis: Assessment with an intracoronary Doppler catheter.
J. Am. Soc. Echocardiogr. 1993; 6: 516-24.

Ogawa S, Ohkubo T, Fukazawa R er «l. Estimation of myocardial
hemodynamics before and after intervention in children with
Kawasaki disease. J. Am. Coll. Cardiol. 2004; 43: 653-61.

Junbo G, Erbel R, Gerber T et al. Intravascular ultrasound imaging
of angiographically normal coronary arteries: A prospective study
in vivo. Br. Hearr J. 1994; 71: 572-8.

Kamiya T, Kawasaki T, Ookuni M, Katoh H, Baba K, Nakano H.
Report of subcommittee on standardization of diagnostic criteria
and reporting of coronary artery lesions in Kawasaki disease. Diag-
nostic Criteria of Cardiovascular lesions in Kawasaki Disease.
1983: 1-10. [Accessed 7 May 2010.] Available from URL: http://
www.niph.go.jp/wadai/mhlw/1984/s5906011 pdf

Newburger JW, Takahashi M, Gerber MA et al. Diagnosis, treat
ment, and long-term management of Kawasaki disease. Circula
tion 2004; 110: 2747-71.

Suzuki A, Kamiya T, Kuwahara N ez «l. Coronary arterial lesion of
Kawasaki disease: Cardiac catheterization findings of 1,100 cases.
Pediatr. Cardiol. 1986; 7: 3-9.

Austen WG, Edwards JE, Frye RL ¢f al. American Heart Associa
tion. A reporting system on patients evaluated for coronary artery
disease. Report of the Ad Hoc Committee for Grading of Coronary
Artery Disease, Council on Cardiovascular Surgery, American
Heart Association. Circulation 1975; 51: 5-40.

Armstrong WF, Ryan T. Echocardiography and coronary artery
disease. In: Armstrong WF, Ryan T (eds). Feigenbaum’s Echocar-
diography, 7th edn. Lippincott Williams & Wilkins, Philadelphia,
PA, 2010; 468-72.



BN

364

INBRIESE 735 T 5

6. BN

JIFmDDMEREE

cardiovascular complication of Kawasaki Disease

V o ‘& 53 Dt‘d“l 28 D& LA LY
snxsEmevy- gy (K ® AR&—
’o)

-
BADYRZFEXEDIRECHD. £
BENRTITRBRENDERDS L, A
BIIRTIZHE - BREDLE L. BIIEF
3 ECENERTHHRIND. BEY
FEE - FU/RESEIC X DEMERDT
FhE, BBHIR, EEBENURATHS.

o S

SZHIDIRA >

20 ENIBREERE IC L hiE, BHAEE
2 0.03% (6 %) THorz LMEREDEEIL-L
s (BYEHMAN PAK) L LT, SERLK
(8.54%/1.86%), 38 (1.21%/0.81%), 5 AJ& (0.25%/
025%), %% (0.03%/0.02%), -EHAEE (0.01%/
001%), FREIRE (1.64%/0.49%) DR HAL7Y,
JIiZ57% (Kawasaki disease ; KD) 3£ &5 D/~
BIRASE b ICEE & h A/NBRIIE RAEERET, L <
W EBIR D ILAMEIRE - AR %1

MB-CK, troponin-T, troponin-l, H-FABP), .[,j 8
b A~ —7%— (BNP, NT-proBNP, ANP) PR
AMVAT—F = (8is0, NO), VLGRS,
il MREER AL ETH B LERDEE G
70y, BSHNEE, ST-T ORmMELL R g .
#, ST B kSR, ST-TARSME I, T KIEH - &
2 &) LI —OTBIRERT, HREx(
DR, DIURREET, FER e
ET5. ﬁ&b77t®%ﬁ%ﬁmﬁh’”
2~3 B 1 ERTa-THLEROMKLE
T5., 5 LSBTERLEPIEALZS, San
BEHBRLELZRATZ. BP0 1~3 » Bidms
HEICERET 2 L0ERIBINLTVOT, E§
ROLETHE. 20%D, PREER TR
aaha, ‘
REFEHICD, EEROILK - BIIE T T
HEER,OHEED, 10~14 HEICEKE 25, e
BEVCHLR L 7= b I/ I Z S EE (7,
770Y) RREL, ARAEREE L DEES -
K, shear stress (2R T 2 BAMABR TR - 1

NigwTiRm ERZE OEFES R

REET 5. FLE, <210
71 BESRT# 058 U, 88, 89 3%
DLBRIT LR TERES 0T
1) > (intravenous immunogloblin
IVIG, GBEICRIG LIERT 5.

IVIG ZRIG %1 @ By IR 8 O & BF
AL\ IVIG RIS Tit, &<
E7-8 WAPLEEL TL 1
Ta-%EET 5. BEER,
Ia-METGEICERT A, T

(b) BEESE

RLEHD CHBETHEERS. II. Regression & :

o i3 o g g i i BER 43 CIMAAEBRFRSELICTEL
FBA M, Ll “RER VEEI- 3% L7 sh]
Rn#EsElL” wwehzkEdr k& V. SEHREORTR EBREEBRECIELL, FESL M

ThHo. EEIRBER O 2~3%
I, KWK REEIRC
FEIRIZ D EEHT 5.

(a) RMEFEHIRBOS & |
- NEIRIE (ANs) F-idnk (i) : R Amn AFORFEEARREH T2
FRIE EUL) THALERRAED 15 HREAO LD
- PEE (ANm) | 4mm<PAE <8mm
ERE ML) CALBBRAED 1.5~4fE0b 0
- BAE (AND) : 8mm<PAEE
ERIE GERUL) CRALEERAZO4EEIBLILO

LI a-RE, 26T E#Rﬁjf@ﬁ}mﬁﬁ/ﬁﬁt ECHELNLFRICE
ATosHI58ET
CARRREEAEA A B {?ﬁﬁ%ﬁ‘b BEHROLAMEEL R

n.%ﬁmawﬁﬂmkﬁ:%mﬁairum#&faﬁ&o'

V. SEEhiREEtREE | SMREMRE CEBIRI S RELFEERD S
a) BOAROLVE | EREICBVWTELTRE R 20 2V EF
b) BMATRAAT2E  MBEICBOTHLARENFRREF T Z

VEEFY

TR IR oy
F30MB LBV THILAU EOBIFR £ 5% LI

BERE LB 245, POVEITHY L2 WE

SHHIEEEY—F—I2m
Z, L EERESR (CK,

EXESRICHET S

0386-9806/10/ ¥ 100/ H /JICOPY

SERA  PEFLULOREES, OTL EETERGEEET SEMOVTH, S;:




¢FH B, EAECR,
GAEBE I MR
(LHB B, SRR LT
Bionwit, 7173 mie
QS AITED I DDOER -
OIS LU, WEAS,
DEIED 7D OERR - ME
s, ERIRFED LS

;B HREREIBIR SN B
By, 0T LR, BEANGE

i, FREEMITER
FIEBESE 6 HEA» L
10 WA E I EIRSB %

365

/NEEIEZE 20104 - Suppl

B ZasbiREl MERDBNL U RIn Sl
K2 EEIEECIXRER UTCEROBMRA RIS

e, 2WBET TIIEITER S NS.
B R EL, <snT -y
LEBBEALNE. BLVWEEIR 25
U TR 5. B4 ICEBMEL 40 98
PEICIIHET S, BRBREHICERAL,
REELRR ISR AR 52,

SiRBIRE AR

MR ORI 4~6 B3 THEL, 0
BRI A ~1 EFHET LD, E
RTH 2~3 A AR MREL RS

I. DEEEET, #EE

. BRDEAS < BREE cmnmn*wmbnm MEB)
- HLI AN 0 BF i ik
Dﬁif HE Ev » ';mmm% % ﬁﬁ] rmmﬁ; +Ca #mx

éﬁbkﬁﬂ

CLRREE T ORE L BREICHIBTL, 35EBT¥, ACEREE,
TP T v REGEREORME BRIk
LEIZMETRS

. BEROBAE, FUlMEE L RER
B 1 Fidkfd 2. hE @i BBt 40~
bCIEEPRICERT 2T hetEN D 245, T
IRBREEELR T, AEBREAELST
MRCA (MR coronary angiography) ¥ MDCT {multi
or CT) & EOBHEZ WA EOZBHE AR
B9(H). ST 2~4 BT X ICBET 5.
BUHELIEOALY, ERPEEICTLGE
SEON DB I BRYESIREE 217
BEDERS
-1, EENIRE
MR RIE L2 RO, VUM, YORE
!, REMEHER % &k B S T 5. HILVR
(72EY ~ 3~5mg/kg, A% > F®2~5
e/'kg), BB CRILEBRE (TV7 7Y >~ 005~
¢ V.1 mg/kg) T INR (international normalized ratio) %
20 AT A, KSLBEAOHEMS TR

R2ER3 (BFBREFANA NS08
R) [CRIHHTUSFBETD.

HLTE, S 7523 /-5 ERILRF
(tissue plasminogen activator : tPA), ~/%1) ¥ % {F 4
5. WY, EFDOEBREOR - K& & LI
fI2ZELTASL, LR TIBLERCEET
5. BHHBOERLE2 ITRT.

2. BE5ERE

1) AF=FIVA V9 —=RUv 3V KD OE8
BRIBEEE 7SV — > TRILREE L BRILREIT &
AET, O-77L- ¥ EEIFHZRIREY. )
BOBRBIZBE o 7o/5—H 4 AFRRT ST

(]
5
&



- TS

INERIEZE BT

=3

— 366

BAﬁﬁmixﬁ4b94J®§&®

'ﬂ~ﬁ£L&E?6%Wk&
1 Lo oOVTIE, B
E AR IVF Y R n

5 BMHoOEEk TR, A

BAroiazy, REICE
{ RODBHEND. LI

DYLRAH N, 309%H

€ BAEDS 1~2 FHRIB
5 SBIENE L, A
OFIRBCTLIFLIEAS
nD. SBREEMEIIC BB
§ EBREREOET, 0
P EMEBREORECHR
Tn OFRLEENRE S
b

SIS

S DRI TR A
PERIEE SN A, B
(IS ASEAT L PIssitE
WATHESE L, e 2
b, EFD%, M - SI5EHER
ASHFH K & 4 b BEAREE I
W2 oNn ko T
LBOERIES. EXTE
5 BRI AT AER DD
S, RN E S
HLTwZ L THOLHE
mz&H+aztisds
DOTHEERETH

F PEULOBIIBVTE
ERLBMERICREC
LOVAETAHDLEARS
N5, EYFEHHB—H,
EHEROBEELH 23 %
S0 C5. AEEIZEHY
5 B IE B LT B A58
3 LA B mAT R o
S EABEE LBV ERN
5§ (TR, T B R
i ZEIREEIRICEL, FEL
s (RRER, & 0 bR
TATEGEAEER, THERIZH
BUFREATE W, Sz A%
v ERT SO REMILENS
T RECIIER S, RIS
o HETHEENLBELTY
575%15'5;5

BRI M S hts. T

b,

X A%

%ﬂ&s#fzuéﬁ%
BT 5. AL 30
#%B, 609%B, 6 7 A,
| £ 5 URERS £0
BERE L, LEE, LT

, LEE UBE
xﬁﬁﬁ%nv o423

;%xz?ﬁkﬁ#bﬂl
FTLESEICL L8

JEBNE LTl AERAR
BE T 1 ETLICUER,

LXa—, WX BEE
%ﬁ%.%@&,¢¥ﬁ
A4, PERAER, B
%*ﬁl%ﬁifﬁﬁb
E@%ﬁbfﬂﬁiﬁﬁ
b%ﬁﬁwﬁmﬁﬂwﬁ
AKX EBITIEA
DEERE % A B Lo
T % BT 2

BILERB LU LD

,Wﬁﬁﬁ“?ﬁ&“%f

&ﬁﬁﬁ%ﬁhﬁnﬁ&
a<L.%ﬂ
30 O TE BRI DL ASK

EVEFIC IR R
~OEFTE MBS MI

2~5 EZE R
LVFEIS 486733
ERRE L

DA E’C‘ﬂ) v,
{Z ordefmade DEFE ’E‘i
THFHIR6 VR
ﬁbﬁ@klUﬂ#@ﬁ

f&ﬁﬁ 2% ﬁ?;"-ﬁ'“&'& i
AN DN,
ﬁgﬁmumk,

DEGITRL B

th3s6 AT EFEY "
4 e

CRmMEFEHTAEE
T, EER/SA S
L AHASEIG & kB4
- L ERHE

~i%ﬂLTﬂ§ﬂﬁ§
EACE

LR,
LB RO
v FrIanRE
CTEMmMAFERH s hh A

R R L
T, HEELEE L
few, BYEALUER S
TERIRE O VEF BAE) L4582
T, 7TAE) 2% BIIoVTIRES (
YoRmAREDR FA) LoBRc L
Bk LT bih BRBOERL LR
L3 BB LT
EECHD. L
AT Bk
B O#E (ERON
E#EFHLE) H
£ - BT TO
v, T

TAE LR 4
AR DB & #EFT
¥ 5. EREEIRE
FRehl, EBIRAEN
ite R E R %
LEETHEEND
5. HELEMR
LEHLEVEATE L0
BRBOEFITLH

FAEY Y CHUm
IMREDIRR & 5 I
15, EMEE O
TEOTFRELT,
Ca FEHI3E, WREE,
2iERTE, ACEHE |
E TIVATCY
YEBRERELE |
Bd5s

V-a &EEIRRICEY
EBAE

(FOTH )| [ AT AP
#, i, #@Lk B
FBERA ¥y —~N> -
TarkEETA

"'?ﬁi%ﬁﬁﬁﬁﬁ;i#ﬁ
VERRE 0T 3- (BTEEEY)

BTFLGY VYT 757 1 - BROBERS

- 52

&% - IVUS - MRI * MRA - MDCT 4 &



5T, HROEMICHERSN L. MERER
L REi T, BBURKOHENES L SATL
. ORIKILFEE, QU ARKE, QAOERHE,
V= I & BYRAEER, CEATRE, 2 &ET
2. DEEIIEIRIT 100% 230 A5, EEEHE
postti3 27%, HIEEIIRAEL A 12%i D oI T
3. REIFHEBRHFESATVA.

9) BEMR/INAINR T TS 30 E0Fa L.
96~2005 E DRI 225 FlAdThh, £D 91%T
BWERSGEV O T D, et o DiE Tz, W
R 77 FERVT, %K LD ERMTITHE
’ 20 AR 98.4%, : 1 N 7 ) —HEFE
8% TH D, FHH 15 FETORRIEOEEE,
WEIR Y 7 7 MEET 94%, BIRY T 7 FEET 85%
HELENRLN TS, itk 20 F R ORFE
, WHEBR Y T 7 BT 87%, BEIRY 7 7 M EET
on -, FEBINY IS AMBIR 7 7 7 b A o T 1 59,
RO BRI R % B CHBT, AKRIE
SARFEOR VEREI LT, BEOHS IR
SEAERT & FRF ICHEAT 9 A0S, BERBERKFSN
DELIZEVHESRTVE, N S AWHTTR
T O EITVAROMEE Y — > OREYF
hg, metEmEOFHE L) 25,

BHHA RSA//IET IR
LMEZREICHE LT [NIER.OHERRED
Wi LGB ICETAA A N7 4 > (2008 E£LLETHR) J
S2008, B | /MIIE-—, www.j-circ.orjp/guideline/
FICS2008_ogawasy_h.pdf), 4 iHEEE [NEHO
A (2002 £5ET) )" (A R)ISHRFRSEEE
S - #8), ZECEL I, BANGRRS R —
NR=—Un [NNEF SEOFS| &/ EEEE]

367 —=

INBFESE 20109 — Suppl

(hitp://www.kawasaki-disease.org/tebiki/) % BFRY Z.

20 WLLEORLAICE L 72 KD BEAEE 1, 2006 &
DEERTHEITE I HAMEETShTWwa, FEilk
BOLRVES LRGP TY, BILHERLHEEE
ARBER I SN, R LERE LORR
RFI2%2Z EidHEVE <, RAHOBKREFL
BETLTHSH. WL, AREKTHLELER
Rt (flow-mediated dilatation | FMD) 2%&F L, &
EHIRREEHITId Hs-CRP bV £ 25 399,
SEIFERN=ED

[T 3 T 95%LL ED KR TEIRE 2 il T
505, REL LB <7-®I2i2 MDCT, MRCA T
T L biERENS (H).

-t.i,\ot;-yﬁioo-ﬁv¢°

1) NIgHEERAERL L — 7 & 20 BIEFLER
25 B 4% (http://www jichi.ac jp/dph/kawasakibyou/20080909/
kawasakii20report.pdf;

2) Takeuchi D et al. : Cric J 71:357-362, 2007

3) Takahashi K ct al.: Pediatr Cardiol 22:138-142, 2001

4) Takemura A et al.:AJR Am J Roentgenol 188:W534-539,
2007

5) Ishii M et al.: Pediat Int 43:558-562, 2001

6) TsudaE et al.:Am Heart J 153:995-1000, 2007

7 BANEFRASEEERS | H I 107:166-167,

2001

Niboshi A et al.: Eur J Pediatr 167:189-196, 2008

Noto N et al.: Pediatr Cardiol 20:262-268, 2008

8
9

~

@ EEEEN e o s 0000t 00 0s 000
T143-8541 FOREBAMHRATRE 6-11-1
FHRRPEREYI—INEH
i

BRSER



2011-02-15 14.24 .36
e e - g

NigE (CEPHE

)
k-]
FRAFEREY Y- AwHR TR

L
]

X

BRARFXFE NRHEDE x4

v

o

14

®
ith 4

uf;“KEYMK)RDS

O Py e

Q BLsic

R N RBRCEFR 3 5 IR R O &
RIEBRHT, —HRIERCERL, b0t
RIGFTRTEIMREEEL 2V, TELR
DRHCMERZEFMELIE S I LOFRE
L T4 U 2 EBIIRAE O FERE 210515 3
LLiHET L, FMTIRN0BFECREKS N
LRAMHIEEY 4 K5 1429 (http://www.
kawasaki - disease.org/tebiki/pdf/guide.
pdf), I U {2008F « & & iz Ll
BRAEORBH LuEETILHI F7 1
»3 (http://www.j - circ.or.jp/guideline/
pdf/JCS2008_ogawasy d.pd) % d.0ic B
WoRREEZZZ, Ais oERBIE TO®
AL C7o—F+— b+ (H) ko
THES T 5,

© [ RMMOMEAR

BAERSEHINZEELERRE 07
YHAKEEE (IVIG) 2g/kgHEfsL 7
A »30mg/kg/dayDHRATH 5, 2T

¥ -r371 8511 aﬁmmﬁrﬁﬂmm 39- 22

618 {74) EEMEK  VolE) Nog 2010

ﬂﬂlﬂiﬁﬂ ﬁ.ﬁﬁn?"}/ 2704 F, AX7UF2T

e e - -,

BRERENELfTbLTu M FEIRIZ L
AEDERIT2g/kem vl 1g/ke OB R E
REBMTOND LD Ik >729,

IVIG Bgaid 7/ HLIAR R 3 5 2 &8
LI LKL, FUABRIERRENRE D &
N3 9FHLURNCHRT L LHNEETH

3, ZDIOFERMBELHLTZHICERT S
FLREFIN L THROEKBNEENTH
NIEREEANZ IVIGC 28542, IVIG 25
R BRI S U 7S CRIA RIS b8
o o) 2EREERY » o B2 EIIC
MU TIVIG REERFBI & LLHSLER
bdH 2, Lo LRFRL T IVIG FICH O
HERBWLODEBIEESHRIZIEZN
WI LB S—FEDRBBIRERD 2O TR
mEHRINTV 5, RHIZWH I EER
FBLOTIR L bEAENTHEY, %
DIHEZELDHMITRBHMBEDH»
WVIG 85 %2175 At L w3,

IVIG BEHMTREIRIGR Y Hwbon, &
RO EDORED L UL BEREET OHE
KHaEEL, BERESEBEE RV IO

e e L T W MR . Sl S T W LK T, o e e e Y

Presented by Medical/*Online



day:
DR A
A it

I

UET5, 5 Ebvavy, 7747
F v —BEGP, MANRERAFORKIE®T
ML TR A RBBBLETH 3,

FE S MBI IVIG KIS %2 Tl
L TYHHRRER OB BML 21T 5 B/ 22 1 FREkng
HRIBL, RAESEHRBOMTRNEERL
H#3ER (RAISE Study:http://raise.umin.
ip/) BfTbnTwa,

O I THEELHUT #OBRIS

1. IVIG BWHIZXNT 274

IVIG #8724 LA 2 BB U 72 fE B
i, 7AEY % 5mg/ke/dayliE T %,
B0 THRE R T ERINTELET 208, LI
FHERE 3 I RB L T BIIRAEZS b &HFL 20,

2. IVIG Fisflicxt ¢ 254

IVIG 8T %2480 BV THBGR

AR Val6d Nod 2010 619 (75)

Fresented by Medical*Online

- ews W e "Pa&l’ﬁ" -



QG IR L o o o BESRATEPNRSNE L L o o o B
X1 IVIG RS HY DEILEAR
M B ) d=a | 7 %
IVIG F s 2¢/kg/dose or lg/kg/dose 1] (12~2MBEMTH H{ OMERTRB RN &

Fr R=Vur 2 mg/kg/day

AL FL PN 15~30mg/ke/dose
nA
A>7UFYv7 5 mg/ke/dose
RHSMEIE (v 7 uAH  dng/kg/day

y)

fFchakx 7 A ¥ — EPA® 5,000 /kg/dose 1 B
E (vUFRFFY) 3~6[H
it 233 EROER - F—

HHEE) LTHEEIN T3

CRP B t®1SEn) HEFFHFRCEE

THEIE

1~3H AT =AY 3 3k
BT 5 HERL L0, HR
CER

1H (2 B T BRE - 0T L0lB et

B, REEHB1EDA

1~388 oo L 7 7{EH100ng/mL%* B,

 IZTEFERR E) AR EPEBIsNRT
| 2¥s g1

e BHMERREA « BB CEE

1~3H HEBERE O LR M HEG
ZERE

<, HEMRVIT+HTTRA S AS
EGIS~0%BEFET 5. JDL D BE
Pl EBEBIEEREORBRESE I, &
5% ZBIERETT S, RESKRTHRL 2
HRELSEA LN TV A0, HiABKREEK
REBOBR 2 ECERENREYL &S NGBk
BERALZNOLKL, FOLOEMHRCLES
$tEmY, EFICShE TIHBELEIRLT
WADHBIRRATH S,
BEFCTbh T RBRESER 1R
T IVIG Fisflic L T I & DR
YHAGDE, TELIRYEMOME LS
tzB#ET, EESOBJCHE -BIREL
T IVIG B§#5 and/or A5 0 1 FiEg, &
SWKEMTHIEA v 7Y F vy SR IVIG
HE, L iy 7axR) 85 5ER
RIGL T T>Tw3,

L BEREAREOMIME - IR
& BEmR

S JUC

ER P EET 5 b O EHIRKE %
BT 2B, FLTEFOEBEETHS,
B O W EARTL KIERZE Ch LIS NBIRE I

620 (76) NRFHER Vol63 Nod 2010

* > TEEBLEBIRABEERRIERLT 2
2, 8mmEA DL h 3 B AREBIREIC B
TRIEFEAL (X26E)) IR THs, BT
FRO%  3EBIRERN TEK 2 Ll
& SRR L NIRERIC X 5 HEIC K-
TEUZAMBOK.CERTH S, Zolk
Bk, SMEHRCHEET 2 NEAREE S,
M/IMREEEAE D FUE L 385 7% /MR BUN N,
MEEERERETTHE, AR O MFIEH %5
EREFZON TV S, O OTEBIRBEE
OEFEEICIE U T/ Mg - frsgERs
% BIRY 5,

1. EEERHEELL
NSEFERITETH 2, L7 LEBER
» BRI I/ MREEREDITEL TS ®,
FAEY 5% 2 AMRMET 2,

2, EERHEESH V)
HERARERESEStTsETR7AE
D LR T5, BEARBRE2ESHL
FRERITIX T A 2 Y o B TR £85I
TERWIEBHONTEYY, F70EY
v, YEU -k o RiivMEER T
BEFE (7 -77V ) OBFHPEILYL

Presented by Medicai*Online



2011-02-15 14.29 27 BAZHAT

B T W Wl W W W W YT T W e

:03-5819-800

uaxv - W wmr  wWe e e e vpage'&ﬁ- -

£2 AREORMME - RBEWE

AR - B

FALY > 3~ owg/kg/day 331

BIfFR & R

MR L5, WIEERE, ABYA v 7Ar s FIcHS

Reye fERRE O BAF (2 R A4 BE

Y FE—NA 2--5mg/kg/day 432

FIE R BAIRIR P TORLAERL, DA

FrovEyy 2-~5mg/ke/day 22 WnEREE A, HoufEm, 22H1E o e i IRE SR O
RIECEESLE 500 2 » BRI 2 4B X iy
BRE)

977Uy 0.05~0.12mg/kg/day 51 PTINR 2 @itz 388, fERHwMAZSAE { HIERKG
R Sy E
] DERERNE

AR - B

PR E

A~ Y 10~208f% /ke/hr % REGERHRTE

vaFF—+ 1~1.675 800 /kg (BAO6TTHAT) %* 1 B§H Crassihir

A|B A IR I —F T F_—F —

FNFTT—E 20~43.5F M /kg, BBEROIO% % 1 ~25THEL, BY

#2605 Trfignt

Ly7F77—¥

NyFLT—¥
FBNRAITEA

VACE i a1

2.5 8 /kg % 2 ~ 3 53 TEE
6.5 BT % 1 53 THME

0.4 840/ kg %1053 THEBIRNEA, BAX4EET

(F2), EB>3EXEBHIRBEMCNL
CTAEY Y, YEDSE—N, 7—T 7Y
ymﬁf’ﬁﬁ%iﬁ%ﬁ?f"”éo

IV, SEBBRAIME - Sit ORI
@ NYLIEEE

P e 8t s

IR E D/ MRl BT AL RL AN
LEBEEO KRR > ESIRO PRI &
EHT 5728, BRALHEBRICTE 3R
MR 5 5 VIR TEEIRS v 7 -y
3 VRHHRT 5 LBENEEL LTEE
rd, 2, O3 RENORESZE
KEBREESHBITD 5, O DR
WG ETRE 2 R BRER 3 RO I B v THHE
THIEBNEZ L,

1. MABRAEE

ERHEBBRATH 213 £ 7 OBRETRD

HExns, shHCRELHEZE TS
ACC/ABHA OF 4 ¥ 34 ¥ TRRMBRERRE
EORBGIRELLAN L S TwS,
mieismEfE R T 2 EFOBEHR %
RIWCERT, BRERVLBITHKL 23X
TOEH BTN T 2R 5R_OHEE
fEREBEH-TWiEY, TOLHLESCEELT
RBEAZ BN T 2 2 LB ETH
5, MBEHEREOSHEL L TEAT -7
WVEBAROLO T i, RiHim, FERT
BREZBIT LD 2O TEESLBTH
Lo THI7 4% v—vay 2 REITHEH
bLh b,
2. AEERA ¥ —R>ar
HERERIFMINLSEG & 25, BHIE
27 hEEE PTCRA MBEHkr- T
(Y, MREMELEDHBLITON

ANEAIESER Volgd Nog 2010 621(77)

Presented by Medical"Online



