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Summary

Pulsed Doppler echocardiography (PDE) was performed on 48 patients with ventricular septal
defect (VSD), isolated or associated with other cardiac lesions, using a ATL pulsed Doppler system.
The diagnostic findings of PDE for VSD was a widely dispersed dot pattern in systole on the time inter-
val histogram through the interventricular septum (IVS) extending to the right ventricular (RV) cavity.

The disturbed flow pattern with a harsh audio output was mainly detected in the IVS below the
aortic valve, near the septal tricuspid leaflet and between them. The VSD jet extended to various direc-
tions in the RV cavity; to the pulmonary valve (PV) and the anterior portion of the right ventricular
outflow tract in which the disturbed flow was well recognized by PDE, whereas we could hardly trace
the VSD jet to the RV body. No patients showed the systolic turbulence within the lower muscular
septum.

In 7 out of the 48 patients, PDE revealed the VSD jet within the IVS extending directly to the
PV, and 2 cases showed a fine systolic fluttering of the PV on the M-mode echocardiogram. Surgical
intervention or angiocardiography proved supracristal VSD in 5 patients and type II VSD with hyper-
kinetic pulmonary hypertension in one. The remaining one underwent no invasive examinations, but
showed the fine systolic fluttering of the PV and was suspected of having supracristal VSD.

Four patients showed a systolic fluttering of the tricuspid valve on the M-mode echocardiogram,
and 3 of them revealed an aneurysm of the membranous ventricular septum. The systolic disturbed
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flow was detected when the sample volume was put on the fluttering of the tricuspid valve, extending
to the RV body.

In 3 cases with Eisenmenger complex, the systolic flow pattern at the defect was clearly differentiated
from that of VSD jet. It was a smooth, coherent dot pattern on time interval histogram without a harsh
audio output. The systolic disturbed flow was detected in the left ventricular outflow tract in 2. The re-
maining one showed an early diastolic flow from the RV to the left ventricular cavity at the defect. The
flow pattern detected in Eisenmenger complex is thought to reflect the hemodynamic changes due to
the defect.

The systolic abnormal flow pattern was detected in 45 out of the 48 patients including 3 cases with
Eisenmenger complex. The sensitivity of PDE to this lesion was 94%.

In conclusion, PDE is thought to be a useful, non-invasive method for detecting the disturbed flow
due to the defect of the interventricular septum.
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RAELRATWSI™. LaL, EBOSEEDRM
T, /Jh&iKIED VSD Tk o BRREET
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BERCERA SR T, LRNOEE DAL T DM,
BXUEKOBENSFREL 2 0, TOF AR
fishTETw5a5Y, AEFH~E, PDEick 3
VSD o B#fifs X CRHEALIC BT 28t &
Tolzo s+ 5.

NRESVICHE

HPFAHTBRFEFHE =N T PDE &
BEMIT U, Bt k- EetE2ET5 484
» VSD <, Btk 28 f, Lt 20 T FEimiE
1~38 1% (P4 15.1%) T°h 5. VSD Bl
314, AHHE & L CIMEMLESE 6 5, KEMRFA
FASHADIAE 3 41, LB R R IRE AR BRI A2 E
14, AEZE3IFHIDY, i leakage 1 4,
Eisenmenger complex 3 #i| <& - 7z (Table 1).

Table 1. Case materials

isolated VSD 31
VSD + PH* 6
VSD + AR 3
VSD + ASD + PS 1
VSD + TCRV 3
VSD post-op. leakage 1
Eisenmenger complex 3
Total 48

VSD =ventricular septal defect; PH=pulmonary
hypertension; AR=aortic regurgitation; ASD =atrial
septal defect; PS=pulmonary stenosis; TCRV =two-
chambered right ventricle; *: association with other
cardiac lesions.

25 Bl 7 — 7 MRESHIITTSh TR Y, 23
Bl R, OFX, OER, HXE, &8
TS L LIC X VREHICEBH Sh Ty 5.
Bz ATL 500A @BERE L2 K75 —¥EE
EHEH L. RN 3 MHz, Sy xiyi
LAk 5.5 KHz, sampling #fizix A £—F
BIUOME—FEZRTSH, 12cm O TH
%rc, sample volume DX & &iF 2X4 mm? O
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Fig. 1. Normal flow pattern in the RV body (left panel) and the RVOT (right panel).

The systolic flow shows a smooth, coherent dot pattern on TIH, followed partially by a diastolic
blood flow toward the transducer from the right atrium.

SV=sample volume; RV=right ventricle; RVOT =right ventricular outflow tract; PV=pul-
monary valve; IVS=interventricular septum; AO=aorta; AML=anterior mitral leaflet; ECG=

electrocardiogram; TIH=time interval histogram.
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Fig. 2. Pulsed Doppler echocardiogram from a 4-year-old boy with VSD (type I).
A widely dispersed dot pattern in systole is recognized in the RVOT.
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Fig. 3. Pulsed Doppler echocardiographic findings at the PV from the same patient as
in Fig. 2.

The M-mode echocardiogram shows a fine systolic fluttering of the PV (arrow) and the disturbed
flow is recognized.
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Fig. 4. Pulsed Doppler echocardiogram from a 6-year-old girl with VSD. -
The systolic disturbed flow is detected in the vicinity of the septal tricuspid leaflet.
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Fig.5. Pulsed Doppler echocardiogram from a 13-year-old male with aneurysm of the
membranous ventricular septum.

There is a systolic anterior motion and a systolic fluttering of the tricuspid valve on the M-mode
echocardiogram (arrow), and the non-coherent dot pattern is obtained near the tip of the aneurysm,
extending to the RV cavity.

AN =aneurysm of the membranous ventricular septum.

Fig. 6. Pulsed Doppler echocardiographic findings from a 21-year-old female with Eisen-
menger complex.
The disturbed flow is recognized in the LVOT, but there is a smooth, coherent dot pattern with-

out a harsh audio output at the defect and in the RVOT.
LVOT=left ventricular outflow tract; D=defect of the interventricular septum.
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Table 2. Pulsed Doppler echocardiographic
detection of the disturbed flow in
patients with VSD.

Disturbed flow Yes NO Total
detected by PDE 45 3 48
The sensitivity of PDE to VSD 94 %
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w5, e b AEEKE ALK 2 o Eisen-
menger complex #|<, LVOT ZEMFTR 2%
Bl XREEBTOMIE S — 2 dERBLNED
BRH, MAMFZ Eick viEfish, RBOMAE
RKREE, %5 CIKIBEH TD sampling AL D
BRI VBB ZENHENESH, 20
HEIRETHS. Lal, REOREICHERM
DRI % — 2L, o VSD
FlLZHALNCRR > FIRTH Y, RIBOFETE
X aMTHEERBLTVELDEELE. &
BEOITEREBEL TR ZM 2.

Lk, PDE iz x v F288iic VSD o &%
Wz o BB ORIELAIRETH Y, FAR
FETH - D THE L.

X B

1) Goldberg SJ, Allen HD, Sahn DJ: Pediatric &
Adolescent Echocardiography. Year Book Medical
Publ, Chicago, 1975

2) Tanaka M, Neyazaki T, Kosaka S, Sugi H, Oka
S, Ebina T, Terasawa Y, Unno K, Nitta K:
Ultrasonic evaluation of anatomical abnormali-
ties of heart in congenital and acquired heart
diseases. Brit Heart J 33: 686, 1971

3) Hibi N, Kambe T': Cross-sectional and M-mode
echocardiographic study on ventricular septal
defect. Jpn Heart J 20: 127, 1979

4) Ahmad M, Hallidie-Smith KA: Assessment of
left-to-right shunt and left ventricular function

in isolated ventricular septal defect. Echocardio-
graphic study. Brit Heart J 41: 147, 1979

5) Baker DW: Pulsed ultrasonic Doppler blood-
flow sensing. IEEE Trans Sonics and Ultrasonics
(vol. SU-17) 3: 170, 1970

6) Johnson SL, Baker DW, Lute RA, Dodge H:
Doppler echocardiography. The location of cardiac
murmurs. Circulation 48: 810, 1973

7) Lorch G, Rubenstein S, Baker DW, Dooley T,
Dodge H: Doppler echocardiography. Use of a

graphical display system. Circulation 56: 576,
1977
8) Matsuo H, Kitabatake A, Hayashi M, Asao M,
Terao Y, Senda S, Hamanaka Y, Matsumoto M,
Nimura Y, Abe H: Intracardiac flow dynamics
with bi-directional ultrasonic pulsed Doppler
technique. Jpn Circulat J 41: 515, 1977
Baker DW: The present role of Doppler techniques
in cardiac diagnosis. Prog Cardiovasc Dis 21:
79, 1978
10) Corone P, Doyon F, Gaudeau S, Guerin F, Ver-
nant P, Ducam H, Rumeau-Rouquette C, Gaudeul
P: Natural history of ventricular septal defect.
A study involving 790 cases. Circulation 55: 908,
1977
Tatsuno K, Ando M, Takao A, Hatsune K, Konno
S: Diagnostic importance of aortography in conal

ventricular septal defect. Amer Heart J 80: 171,
1975

12) Keane JF, Plauth WH Jr, Nadas AS: Ventricular
septal defect with aortic regurgitation. Circulation
(Suppl I) 56: 72, 1977

13) Tatsuno K, Konno S, Ando M, Sakakibara S:
Pathogenetic mechanisms of prolapsing aortic
valve and aortic regurgitation associated with
ventricular septal defect. Anatomical, angiographic
and surgical considerations. Circulation 48: 1028,
1973

14) Baron MG, Wolf BS, Steinfeld L, Gordon AJ:
Left ventricular angiocardiography in the study of
ventricular septal defects. Radiology 81: 223, 1973

15) Glasser SP, Baucum RW: Pulmonary valve flut-
tering in subpulmonic ventricular septal defect.
Amer Heart J 94: 3, 1977

16) Weyman AE, Dillon JC, Feigenbaum H, Chang
S: Echocardiographic differentiation of infuni-
bular from valvular pulmonary stenosis. Amer J
Cardiol 36: 21, 1975

17) Shimada E, Asano H, Kurasawa T, Yamane Y:
Pulmonary valve fluttering: Report of three cases.
J Cardiography 8: 381, 1978

18) Aziz K, Cole RB, Paul MH: Echocardiographic

9

~

11

~

— 808 —



RNNVARFF—tkick 5 VSD okdt

features of supracristal ventricular septal defect mitral regurgitation by pulsed Doppler echocardio-

with prolapsed aortic valve leaflet. Amer J Cardiol graphy. Circulation 56: 14, 1977

43: 854, 1979 21) Nadas NC, Gramiak R, Manning JA: Echocardio-
19) Stevenson JG, Kawabori I, Dooley T, Guntheroth graphy of the tricuspid valve in congenital left

WG: Diagnosis of ventricular septal defect by ventricular-right atrial communication. Circula-

pulsed Doppler echocardiography. Sensitivity, tion 51: 268, 1975

specificity and limitations. Circulation 58: 322, 22) Brammell HL,, Vogel JHK, Pryor R, Blount SG

1978 Jr: The Eisenmenger syndrome. A clinical and
20) Stevenson JG, Kawabori I, Guntheroth WG: physiologic reappraisal. Amer J Cardiol 28: 679,

Differentiation of ventricular septal defects from 1971

— 809 —



