Subcostal Two-dimensional Echocardiographic
Imaging of Peripheral Coronary Artery
Aneurysms in Kawasaki Disease
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Fig. 1. Schematic drawings of the subcostal view
for imaging coronary aneurysms in segments 11
and 13 of the left circumflex artery. Left, the
position of sector 1-P1, showing a view of the 4
chambers. The left circumflex aneurysms can
be detected at the left side of the mitral valve.
I=inferior ; L=left ; LA=left atrium; LAD=
left anterior descending artery ; LC=left circum-
flex artery; LV=left ventricle; R=right;
RA=right atrium; RV= right ventricle;

S=guperior; 11 and 13=segments 11 and 13.

Fig. 2. Shematic drawings of the subcostal views
for imaging coronary aneurysms in segments 6, 7
and 8 of the left anterior descending artery and
segments 11 and 13 of the left circumflex artery.
The top left illustration shows the positions of
sectors 1-P2, 1-P3, 1-P4 and 1-P5. Scanning from
1-P2 to 1-P4, coronary aneurysms of the left
circumflex artery can be detected. Scanning
from 1-P3 to 1-P5, coronary aneurysms of the left
anterior descending artery can be detected. A=
anterior ; I=inferior; LA=left atrium; LAD=
left anterior descending artery ; LC=left circum-
flex artery; LM =left main coronary artery;
LV=left ventricle; mv=mitral valve; P=
posterior ; PA=pulmonary artery; ppm=
posterior papillary muscle ; RV =right ventricle ;
S=superior; 5, 6, 7, 8, 11 and 13 =segments 5, 6,
7, 8,11 and 13.
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Fig. 3. Schematic drawings of the subcostal views
for imaging coronary aneurysms in segments 1
and 2 and the proximal half of segment 3 of the
right coronary artery. The top left illustration
shows the positions of sectors r-P1, r-P2 and r-P3.
Scanning from r-P1 to r-P3, coronary aneurysms
can be detected in the main stem. Ao=aorta;
I=inferior ; L=left ; LA=left atrium; LV =left
ventricle ;: PA=pulmonary artery; R=right;
RA =right atrium ; RCA =right coronary artery ;
RPA =right pulmonary artery; RPD=right
posterior descending artery ; S=superior; 1, 2,3
and 4=segments 1, 2, 3 and 4.
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Fig. 4. Schematic drawings of the subcostal views
for imaging coronary aneurysms in both the
distal half of segment 3 and segment 4, the
posterior descending. The top left illustration
shows the positions of sectors r-P4, r-P5, r-P6 and
r-P7. Scanning from r-P4 to r-P7, coronary
aneurysms can be detected in the main stem.
A=anterior ; Ao=aorta ; I=inferior; L=left;
LA=left atrium; LV=Ileft ventricle; P=
posterior ; PA=pulmonary artery ; RA=right
atrium ; RCA=right coronary artery; RPA=
right pulmonary artery; RPD=right posterior
descending artery ; S=superior; 1, 2, 3 and 4=
segments 1, 2, 3 and 4.
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Fig.5. The double syringe technique of a peri-
pheral vein contrast echo. An injection of
normal saline bubbled by a piston motion with 2
syringes was used to produce the contrast effect.
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Fig.6. The number of both left and right coronary aneurysms in each location by
angiography. Eighty four coronary aneurysms were shown in 32 patients with Kawasaki
disease. AM=acute marginal branch; AV=A. V. node artery; CB=conus branch;
Dl=first diagonal branch; D2=second diagonal branch; LAD=Ileft anterior descending
artery ; LC=left circumflex artery; OM=obtuse marginal artery; PD=posterior
descending artery ; PL=posterolateral branch ; RPD=right posterior descending artery ;
SN =sinus node artery. V =right ventricular branch.
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Fig. 7. Two-dimensional echocardiograms and
coronary angiogram from a l-year-old boy with
Kawasaki disease. (A) Sector 1-P1 shows an
abnormal echo-free space (arrow) at the left side
of the mitral valve. (B) Sector 1-P4 shows the
same coronary aneurysm as in panel A. (C) The
angiogram (30°right anterior oblique view) shows
2 coronary aneurysms. A coronary aneurysm
(large arrow) at the origin of the obtuse marginal
artery (small arrow) corresponds to echo-free
spaces in panels A and B. A=anterior; I=
inferior ; L=left; LA=left atrium; LC=left
circumflex artery; LV=left ventricle; mv=
mitral valve; P=posterior; R=right ; RA=
right atrium; RV ; =right ventricle; S=
superior.
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Fig. 8. Two-dimensional echocardiogram and
coronary angiogram from a 2-year-old boy with
Kawasaki disease. (A) Sector 1-P3 shows 3
abnormal echo-free spaces. One space (upper
small arrow) is seen at the inferior side of the
mitral valve. Another (lower small arrow) is
seen at the superior side of the mitral valve.
The other space (large arrow) is seen at the
superior side of the interventricular septum. (B)
The angiogram shows several aneurysms of the
left coronary artery. The large arrow cor-
responds to the large arrow in panel A. The
upper small arrow corresponds to the lower small
arrow in panel A. The lower small arrow
corresponds to the upper small arrow in panel A.
A=anterior ; I=inferior ; ivs=interventricular
septum ; LA=left atrium; LAD=left anterior
descending artery ; LC=left circumflex artery;
LV =left ventricle; mv=mitral valve; P=
posterior ; periph. LC=peripheral left circum-
flex artery ; RAO=right anterior oblique view;
RV =right ventricle ; S=superior.
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Fig.9. Two-dimensional echocardiogram and
coronary angiogram from an 8-month-old boy
with Kawasaki disease. (A) Sector 1-P5 shows
an oval echo-free space connecting to a slit like
one at the superior side of the interventricular
septum. (B) The angiogram reveals 4 coronary
aneurysms. A coronary aneurysm (arrow) of the
postion where the left anterior descending artery
branches off the second diagonal branch cor-
responds to an echo-free space in panel A. The
slit like echo-free space corresponds to a normal
coronary artery connecting to the aneurysm.
A=anterior ; I=inferior ; ivs=interventricular
septum ; LAD=left anterior descending artery ;
LV=left ventricle; P=posterior ; RAO=right
anterior oblique view ; RV =right ventricle; S=
superior.
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Fig.10. Two-dimensional echocardiogram and

coronary angiogram from a l-year-old boy with
Kawasaki disease. (A) Sector 1-P2 shows 2
circular echo-free spaces. The smaller one
(small arrow) is shown at the inferior side of the
mitral valve. The larger one (large arrow) is
shown at the superior side of the interventricular
septum. (B) The angiogram shows only one
coronary aneurysm (arrow) of the left main
coronary artery corresponding to the larger echo-
free space in panel A. In this heart, the left
circumflex artery which has no aneurysm is
dominant. A=anterior ; I=inferior; ivs=
interventricular septum; LA=left atrium; LM
=left main coronary artery; mv=mitral valve;
P=posterior ; periph. LC=peripheral left
circumflex artery ; RAO=right anterior oblique
view ; RV =right ventricle ; S=superior.
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Fig.11. Two-dimensional echocardiograms and
angiocardiogram from a l-year-old boy with
Kawasaki disease. (A) Sector r-Pl shows an
abnormal echo-free space at the right side of the
right ventricular outflow tract. (B) Sector r-P2
visualizes the same coronary aneurysm as in
panel A. (C) Sector r-P5 shows another echo-
free space at the area around the tricuspid valve
ring. (D) The angiogram shows 2 right coronary
aneurysms. The larger one corresponds to that
in panels A and B, the smaller one corresponds to
that in panel C. A=anterior; L=left; LV =left
ventricle ; P=posterior ; PA=pulmonary
artery ; R=right ; RA=right atrium; RVIT=
right ventricular inflow tract; RVOT =right
ventricular outflow tract ; S=superior.
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Fig.12. Two-dimensional echocardiogram and
angiocardiogram from a l-year-old boy with
Kawasaki disease. (A) Sector r-P1 visualizes an
abnormal echo-free space (arrow) at the right
side of the right ventricular outflow tract. (B)
The angiogram shows a coronary aneurysm
(arrow) in segment 1 of the right coronary artery.
I=inferior ; L=1eft ; R=right ; RVIT =right
ventricular inflow tract; RVOT =right ventri-
cular outflow tract; S=superior.
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Fig. 13. Two-dimensional echocardiograms from
a 2-month-old girl with Kawasaki disease. (A)
Echocardiogram of sector r-P1 in the acute phase
of the disease, showing 2 abnormal echo-free
spaces (arrows) at the right side of the right
ventricle. (B) At the examination 2 months
later, one of them disappeared in the echocardio-
gram. I=inferior; L=left; LV =left ventricle ;
R=right; RVIT =right ventricular inflow tract ;
RVOT =right ventricular outflow tract; S=
superior.
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Fig. 14. Two-dimensional echocardiograms of the
right atrial appendage from a normal subject.
(A) The echo-free space in sector r-P1 is wedge-
shaped and its boundary line is open at the right-
lower side, unlike that of a coronary aneurysm.
(B) After contrast injection, the right atrium and
right atrial appendage were filled with contrast
echoes. I=inferior; L=left; R=right; RA=
right atrium; RAA=right atrial appendage;
RVIT =right ventricular inflow tract; RVOT=
right ventricular outflow tract; S=superior.

contrast
: echo

Fig.15. Two-dimensional echocardiograms of r-
P1 from a 1-year-old boy with Kawasaki disease.
(A) A coronary aneurysm at the right side of the
right ventricular outflow tract. (B) With cont-
rast injection, the right ventricular cavity was
filled with contrast echoes, while the aneurysm
was not. I=inferior; L=left; R=right;
RVIT =right ventricular inflow tract; RVOT=
right ventricular outflow tract; S=superior.
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Subcostal Two-dimensional Echocardiographic Imaging of Peripheral Coronary Artery Aneu-
rysms in Kawasaki Disease Toshiki Maeda, Department of Pediatrics (Director: Prof. N,
Taniguchi), School of Medicine, Kanazawa University, Kanazawa, 920 — J. Juzen Med. Soc.,
93, 159— 172 (1984)
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Abstract

Corocary aneurysm is an ominous complication of Kawasaki disease associated with a risk of
sudden death. Two-dimensional (2-D) echocardiography was used to visualize coronary aneu-
rysm by the use of the parasternal horizontal section at the level of the aorta. However, this
section visualized only limited areas of the proximal segments of the coronary arteries. A new
2-D echcardiographic technique was developed to detect peripheral left and right coronary artery
aneurysms using the subcostal approach. Because the left circumflex (LC) artery ran along the
mitral valve ring, the left anterior descending (LAD) artery along the anterior interventricular
sulcus and the right coronary artery along the tricuspid valve ring, these regions were searched for
coronary aneurysms by the use of the subcostal approach. The subcostal approach that was
developed for detecting peripheral coronary aceuysms of both the left and right corocary arteries
consisted of 2 parts. The first part was a subcostal frontal approach. The scanner probe was
oriented so that the sector beam was directed through the heart parallel to a line between the
patient’s shoulders. The second part was a subcostal sagittal approach. The section was posi-
tioned roughly parallel to a plane cutting both the long axes of the sternum and spinal column.
Among 152 patients with Kawasaki disease, aged 2 months to 8 years, 84 coronary aneurysms
were vesualized in 32 patients by 2-D echocardiography. Concerning the peripheral coronary
arteries, 24 aneurysms were detected by the subcostal approach. Three aneurysms were observed
at the origin of the obtuse marginal artery, 2 in the further peripheral sites of the LC artery, 2 at
the origin of the second diagonal branch of the LAD artery, 7 in segment 2, 7 in segment 3 and 3
in segment 4 of the right coronary artery (Segment classification according to the American
Heart Association Committee Report). These echocardiographic studies were done pros-
pectively, and their features coincided well in size, shape and anatomic location with confir-
matory angiographic appearances. This technique may be limited in distinguishing small coro-
nary artery aneurysms from the normal coronary artery because the peripheral segments of the
coronary artery are imaged on a short axis. There were no false negatives. These results showed
that this echocardiographic technique was useful for detecting peripheral left and right coronary
artery aneurysms in patients with Kawasaki disease.




