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Comparison of defect size measured by transthoracic and
transesophageal echocardiography with balloon occlusive diameter
measured during transcatheter closure of atrial septal defect

Kyong Hur, M.D., Jeong Eun Kim, M.D., Yuria Kim, M.D.", Hae Sik Kwon, M.D.
Byung Won Yoo, M.D., Jae Young Choi, M.D. and Jun Hee Sul, M.D.

Division of Pediatric Cardiology, Yonsei Cardiovascular Center
Yonsei University College of Medicine, Seoul, Korea
Department of Pediatrics’, National Health Insurance Corporation Ilsan Hospital, Goyang, Korea

Purpose : Accurate measurement of defect size is important in transcatheter closure of atrial septal
defect (ASD). We performed this study to analyze the difference between the measured ASD size and
balloon occlusive diameter (BOD) by transthoracic (TTE) or transesophageal echocardiography (TEE).
Methods : We investigated 78 patients who underwent transcatheter closure of ASD. The defect size

the distance between the surrounding structures were measured by TTE and TEE. The BOD

was measured by TEE during cardiac catheterization. Clinical characteristics and echocardiographic
data were compared and analyzed.

Results : The difference between BOD and diameter by TTE was 4.8%£3.6 mm on short axis view,
54132 mm on long axis view. The difference between BOD and diameter by TEE was 3.6=2.2 mm
on short axis view, 4.2%£3.1 mm on long axis view. The difference between BOD and the diameter of
defects on TTE, TEE had statistically significant positive correlations with the age of the patients,
distance between the, defect and posterior atrial septal wall, the distance between the defect and the
mitral valve leaflet, and the diameter of defects and the length of the atrial septum on TTE (P<0.05).

Conclusion : BOD of ASD can be estimated by the diameter on TTE and TEE. BOD is expected to
measure larger, depending on the size of defects, the distance from surrounding structures and the
location of defects on echocardiography. Our data offers important information on details of transca-
theter ASD closure which can be helpful in predicting suitability and judging the procedural approp-
riateness during the procedure. (Korean J Pediatr 2007;50:970-975)
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Table 1. Profiles of Patients and Hemodynamic Data

Parameter Data

Sex (male : female) 1:2.72

Age (year) 18.3+17.9 (1-66)

Body weight (kg) 37.7+225 (9.5-84)
BSA (m%) 12405 (0.3-2.0)
Qp/Qs 2.8+0.6 (1.9-4.5)

389+8.8 (24-70)
25.6+79 (12-48)

RV Pressure (mmHg)
PA Pressure (mmHg)

Abbreviations : BSA, body surface area; Qp/Qs, ratio of pulmo-
nary to systemic blood flow amount; RV, right ventricle; PA,
pulmonary artery

Korean ] Pediatr : A1 50 & Al 10 & 2007

5101 A& HJH Ay 3176‘ 2 5klon EH7H A F57]
=4= 0tk BODY $38ke] 0.035 exchange length,
extra-stiff Amplatzer F% f‘aﬁ(Cook Inc., Bloomington, IN,
USA)S Ao fIXA7]3 4 A4 =2 Meditech oc-
clusion balloon catheter; Boston Scientific, Watertown, MA
USA)E fri= dAE& meh 247b4 A4A2 | F4d
g AW FAC BAAZ e A TEERE AW
5 shebstel 270 ol4del AW 54 Aol 9
28 AL A #-9 vl §le
J

Afelsl Aelg Z4stel BODE

o o

)=]
T
b $42 %

A

£ rlr

o

ol T
39 o
0K o oy

R\
o

ol
-

ks #2412 SPSS for Windows(Version. 13.0)< o] 83312
o 247y Wge) Ve A i, ReUA BE FA5TH)
= A A stdew, AEe] Aok T4 H4A A A e
ztolE K7] 9)3) Pearsons ¥
ATk P gkol 0.058TF 22 -

B4 % AP AR A s}
=
=

g
EAMoR o3 Aow 1

mm(10-34 mm), §=3F FFHEE A
6.8 mm(11-32 mm)$x, T
Aol A 195+7.1 mm (11-36 mm), “F=4ollA 197

2

TTER 3% A& Bt 44 39 95304 18463
A

Table 2. Echocardiographic Measurements of Defect Size and
Surrounding Rims

Parameter Data (range)

ASD size by TTE Short axis (mm) 16.2£55 (6-30)
Long axis (mm) 16.6=6.4 (6-32)

ASD size by TEE Short axis (mm) 17.6£6.1 (7-35)
Long axis (mm) 17.2£59 (7-35)

BOD Short axis (mm) 21.9%6.7 (10-38)
Long axis (mm) 21.8+6.6 (11-38)

IAS length Short axis (mm) 41.6%9.9 (25-65)
Long axis (mm) 43.9%+9.8 (30-65)

ASD rim length AS (mm) 45%2.8 (0-10)
Al (mm) 11.2+3.8 (5-22)

P (mm) 12.7+3.8 (6-22)

PI (mm) 14.7+4.2 (5-26)

PS (mm) 12.3+3.9 (6-25)

Abbreviations : ASD, atrial septal defect; TTE, transthoracic
echocardiography; TEE, transesophageal echocardiography; BOD,
balloon occlusive diameter; IAS, interatrial septum; AS, antero-
superior; Al, anteroinferior; P, posterior; PI, posteroinferior; PS,
posterosuperior
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Fig. 1. Measurements of the length of rims around ASD by transesophageal echocardiography,
which represent distance between the defect and adjacent structures. (A) Illustration showing
spatial relationship between the defect and surrounding structures. 1. anterosuperior rim, 2.
anteroinferior rim, 3. posteroinferior rim 4,5. posterior rim, 6. posterosuperior rim. (B) Short
axis view by TEE. (C) Four chamber view by TEE. (D) Long axis (longitudinal) view by
TEE. Abbreviations : ASD, atrial septal defect; AAo, ascending aorta; TV, tricuspid valve; CS,
coronary sinus; SVC, superior vena cava, IVC, inferior vena cava ; PA, pulmonary artery;
MV, mitral valve; RA, right atrium; RV, right ventricle; Al, anteroinferior rim; PS, postero-
superior rim; PI, posteroinferior rim; AS, anterosuperior rim; P, posterior rim.

Defect

Fig. 2. Measurement of the atrial septal defect size on short axis view (A, 0-45°) and long
axis view (B, 90-110°) by transesophageal echocardiography.
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Table 3. Correlation between Balloon Occlusive Diameter and
Defect Size Measured by Tranthoracic- and Transesophageal
Echocardiography
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Table 4. Factors Related to the Difference of Balloon Occlusive
Diameter and Defect Size Measured by Echocardiography

Mean difference R? Regression
(mm) equation

BOD vs. TTE

Short axis 58+2.8 0.707 Y=1.023X+5.365

Long axis 55%2.6 0.757 Y=0.920X +6.428
BOD vs. TEE

Short axis 43*2.1 0.896 Y=1.032X+3.752

Long axis 45*2.6 0.843 Y=1.046X+3.725

Abbreviations : BOD, balloon occlusive diameter; TTE, trans-
thoracic echocardiography; TEE, transesophageal echocardio-

graphy

Fig. 3. Measurement of the balloon occlusive diameter on short axis view (A, 0-45°) and
long axis view (B, 90-110°) by transesophageal echocardiography.

Parameter Cor.r e_latlon P value
coefficient (r)

Age 0.270 0.033

Size of defect 0.328 0.009

Length of IAS 0.291 0.019

Length of posterior rim 0.387 0.001

Length of anteroinferior rim 0.248 0.046
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Fig. 4. Correlation between TTE defect size and BOD. (A) TTE defect size measured on
short axis view. (B) TTE defect size measured on long axis or 4 camber view. Abbrevia-
tions : TTE, transthoracic echocardiography; BOD, balloon occlusive diameter.
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Fig. 5. Correlation between defect size and BOD. (A) TEE defect size measured on short
axis view. (B) TEE defect size measured on long axis or longitudinal view. Abbreviations :

TEE, transesophageal echocardiography; BOD, balloon occlusive diameter.
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