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Echocardiographic deter-
mination of right atrial
dimension

Akihiro SAITO
Ken UEDA
Hiroyuki NAKANO

Summary

Right atrial anterior and posterior walls were detected by echocardiography in 14 normal children
and 33 patients with congenital heart disease. :

In order to detect the right atrium, the transducer was positioned in the 4th intercostal space of the
left sternal border. After detecting the anterior leaflet of the tricuspid valve, the interatrial septum and
the left atrial posterior wall simultaneously, the continuous scanning toward the right was performed.
The right atrium could be detected without difficulties in children by this method.

Maximum internal dimension between the right atrial anterior wall and the posterior wall was
measured and corrected by body surface area (RAD index). In normal children, RAD index was well
correlated to body surface area; RAD index (cm/m2)=6.93—3.85 x BSA, and r=—0.84.

In the patients with atrial septal defect, endocardial cushion defect, congestive heart failure, pul-
monary hypertension and pulmonary stenosis, RAD index was significantly increased, but showed no
significant differences between the normals and those with left ventricular volume overload.

In the patients with cyanotic heart diseases such as transposition of the great arteries, tricuspid
atresia, tetralogy of Fallot and Ebstein’s anomaly, RAD index also showed a significant increase.

In summary, the right atrial dimension determined by echocardiography was considered to be a

sensitive index for detecting the hemodynamic alterations of the right atrium.

Key words
Right atrial dimension (RAD)
RA volume overload

Echocardiography Congenital heart disease RAD index

Division of Cardiology, Shizuoka Children’s Hospital,
Urushiyama 860, Shizuoka, 420

BRI Z L LB RREE
wiETIERIL 860 (T420)

Presented at the 15th Meeting of the Japanese Society of Cardiovascular Sound held in Kyoto, October 15-16, 1977
Received for publication November 15, 1977

_ 37 _



g, L@, P

*

INRHIRBEER VK-> TWL 52T, ALFR
ORFFTLICEETHS. Lza—K (UCG)
IR T, LrbEL oFREREL, OB
BOZE, FECRREE DI TERLR, ALRIC
SVWTERBERICE 2BRHOERE#EEIZLY, 20
XRix, AERE, WEIRE, =KFhLCRoh,
EEPRHENEZ L3 EbdThh o7l

412 UCG iz X v AFRiEES & OMRBEDR T
PHETHEZ L EHLMICL, AEEEFHN,
BatLiz.

i

Xt ®

wgix, % 1BE»S 12K 10 nAET, F
BWakl » o, B2 4, H234£0H474T
»B. NFiE, Tablel (TiR+X iz, *EE
144, DA2EES4%, LDEFREXIE4SA LB
iR XIR 4 4, BIIRERTE 34, LABEKRXIEI
%, BEEMBIGEIREE 14, TOBLFT /) —
YHORBT4THS. hBxBE LTI, EF
DIiED», DIERIC EKICBREEZZdhEho1
MCLS, @&EKSIRIEEL ELFDT.

;] &

1. % &
UCGiZ, Smith-Klein #-#1¢ Echoline-20A

PR, EfhFiE Smith-Klein #8723
Electronics for Medicine#-#l o>, E£& 6 mm, &k
¥ 3.5 MHz %7-ix 5 MHz o¥RiEMT 2HW
7-. E84%ix, Electronics for Medicine VR-12 iz
T, LY EEE 25 mm/sec, F7zix 50 mm/sec
THEfTRS L .

2. #

Fig.1 (35 MANE o & & T .U i o8
MThd HARRIHOFEDZ, HREEZZHITE
fre U, Fig. 1R X 5 MR & Y BRfd+
ENGIET, ZRPATRT -, LDEFRT=
—, ER%Er o — ¢FARICRHETESMELZ £

Table 1. Materials

Congestive heart failure (CHF) 5 cases
Ventricular septal defect (VSD) 4
Atrial septal defect (ASD) 4
Patent ductus arteriosus (PDA) 3
Endocardial cushion defect (ECD) 9
Tetralogy of Fallot (TF) 3
Pulmonary stenosis (PS) 1
Transposition of great arteries (TGA) 2
Tricuspid atresia (TA) 1
Ebstein’s anomaly 1
Control 14

Fig. 1. Echocardiogram.

The transducer is positioned in the 4th intercostal
space of the left sternal border and the transverse plane
of the heart at that level is shown. Arrow shows the
direction of M-mode scanning. CW: chest wall, RV:
right ventricle, TV: tricuspid valve, RA: right atrium,
IAS: interatrial septum, LV : left ventricle, MV : mitral
valve, LA: left atrium.
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Fig. 2. M-mode scan from the right atrium to the tricuspid valve, showing a continuity of
the right atrial anterior wall to the tricuspid valve, and that of the posterior wall to both the
interatrial septum and the left atrial posterior wall.

Maximum internal dimension (arrow) is measured. RV: right ventricle, TV: tricuspid valve, RA:
right atrium, IAS: interatrial septum.
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Fig.3. Lateral view of the RA cineangiogram showing a large excursion of the right atrial anterior
wall.

Left: end-diastolic frame, right: end-systolic frame.
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Fig. 4. Contrast echocardiogram obtained after the injection of 5% glucose into the
peripheral vein (mark) shows a cloud of echoes appeared in the first systolic phase.

This confirms that echo filled space is the right atrium.
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RA: right atrium.
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Fig. 5. Correlation between RAD index and
BSA.

Good correlation is obtained between RAD index
and BSA in the control group. Dotted lines are 95 and
5 percentiles of the control group. RAD index : right
atrial dimension/body surface area, BSA: body surface
area.
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Fig. 6. RAD index in each group.

In the group of ECD, CHF and ASD, RAD index
was significantly higher than that in the control group,
whereas in the group of LV VOL LOAD no significant
increase was observed. RAD index : right atrial dimen-
sion/body surface area, BSA: body surface area, ECD:
endocardial cushion defect, CHF: congestive heart
failure, ASD: atrial septal defect, LV VOL LOAD: left
ventricular volume overload (patent ductus arteriosus,
ventricular septal defect) N.S.: not significant, P values
are derived from paired t-test comparing CONTROL
vs ECD, CHF, ASD and LV VOL LOAD.
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Fig. 7. Relationship between the RAD index
and BSA in the group of CHF, ASD and ECD.

All patients with CHF, 5 of 9 with ECD, and 3 of 4
with ASD exceed 95 percentile of the control group
which is shown by the dotted line. RAD index: right
atrial dimension/body surface area, BSA: body surface
area, CHF: congestive heart failure, ASD: atrial septal
defect, ECD: endocardial cushion defect.
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Fig. 8. RAD index of the patients with TF, PS,
TA and Ebstein’s anomaly.

Except for one patient with TF, RAD index ex-
ceed 95 percentile of the control group which is
shown by the dotted lines. RAD index: right atrial
dimension/body surface area, BSA: body surface area,
TF: tetralogy of Fallot, PS: pulmonary stenosis
(severe), TA: tricuspid atresia, TGA: transposition of
the great arteries, Ebstein: Ebstein’s anomaly.
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Fig.9. RAD index in pulmonary hypertension.

RAD index is statistically high in the group with
pulmonary hypertension compared to that without
pulmonary hypertension, even though the latter in-
clude the patients with ASD who all show high
RAD index. RAD index: right atrial dimension/body
surface area, BSA: body surface area, ASD: atrial
septal defect, PH: pulmonary hypertension, p value is
derived from paired t-test.
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Fig. 10. The relationship between the RAD
index and the shunt ratio obtained by cardiac
catheterization.

In the patients with ASD, RAD index seemed to
increase as the left-to-right shunt ratio increased,
whereas in those with LV VOL LOAD without PH,
increase in the shunt ratio seems to have no effect on
RAD index. RAD index: right atrial dimension/body
surface area, ECD: endocardial cushion defect, ASD:
atrial septal defect, LV VOL LOAD: left ventricular
volume overload, PH: pulmonary hypertension.
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