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Summary

In order to clarify the determinants of the pulmonary valve echogram in diastole, we performed
experimental and clinical studies. In 25 out of 30 normal subjects, pulmonary valve echograms were
clearly recorded from 2 intercostal spaces or more. The e’-f slope showed a higher value when the pul-
monary valve echogram was recorded in the lower intercostal space. However the depth of ‘a’ dip was
not significantly different between pulmonary valve echogram recorded from higher intercostal space
and that from lower intercostal space. In 58 patients with various heart diseases including atrial septal
defect, ventricular septal defect, primary pulmonary hypertension, mitral stenosis, hypertrophic cardio-
myopathy and hypertrophic obstructive cardiomyopathy, we examined the pulmonary valve echogram,
atrio-pulmonary sulcus echogram, posterior aortic wall echogram and the right ventricular and pulmonary
artery pressures. The e’-f slope of the pulmonary valve echogram showed a good correlation with that
of the atrio-pulmonary sulcus echogram and that of the posterior aortic wall echogram. There was no
correlation between e’-f slope of the pulmonary valve echogram and mean pulmonary artery pressure.
The depth of ‘a’ dip of the pulmonary valve echogram showed a good correlation with the depth of
the dip of the atrio-pulmonary sulcus and with that of the dip of the aortic posterior wall. However,
there was no correlation between the depth of ‘a’ dip and mean pulmonary artery pressure or the
pressure gradient between the pulmonary artery and the right ventricle. In the open-chest dogs, it was
observed that the pulmonary artery ring showed an arciform motion in which the ring moved postero-
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superiorly during diastole. No ‘a’ dip was found in the pulmonary valve echogram of the heart beat
in which the pressure gradient between the pulmonary artery and the right ventricle showed a dip in
atrial systole. This fact was thought to be due to the experimental condition in which the transducer was
positioned on the pericardial surface of the right ventricle so that the anterior wall of the left atrium was
prevented from moving anteriorly.

It is concluded (1) that the e’-f slope of the pulmonary valve echogram is determined by an antero-
posterior motion of the anterior wall of the left atrium and by a postero-superior motion of the pul-
monary artery ring during early diastole, and (2) that ‘a’ dip of the pulmonary valve echogram is de-
termined by an antero-posterior motion of the anterior wall of the left atrium in atrial systole.
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Fig. 1. A diagram illustrating the methods of measurement of e’-f slope and ‘a’ dip.
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Fig. 2. A diagram showing the method to obtain the M-mode echogram of the pulmo-

nary valve.

PA =pulmonary artery; Ao=aorta; RV=right ventricle; LA=left atrium.
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Fig. 3. M-mode echograms of the pulmonary valve obtained from a normal subject.

Left, middle and right panels show echograms recorded at the 2nd, 3rd and 4th intercostal spaces,
respectively. The e’-f slope shows a higher value at the lower position of the recording. But the depth
of ‘a’ dip does not change by the position of the recording.
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Fig. 4. Relationship between e’-f slope of the pulmonary valve echogram and the posi-
tion of a transducer to obtain the echograms in subjects whose echograms were recorded
in 3 (A) and 2 (B) different positions of the transducer.

PV=pulmonary valve; ics=intercostal space.
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Fig. 5. Relationship between the depth of ‘a’ dip of the pulmonary valve echogram
and the position of a transducer to obtain the echograms in subjects whose echograms
were recorded in 3 (A) and 2 (B) different positions of the transducer.
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Fig. 6. Pulmonary valve echograms from a normal subject.

Upper panel shows a M-mode echogram recorded during expiratory apnea when the direction of
ultrasound beam was changing from the right side to the left side of the left cusp of the pulmonary
valve. In the left side, a cross-sectional echogram is also shown to illustrate the change of direction
of the ultrasound beam. Lower panel shows a M-mode echogram recorded during deep respiration.
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Fig. 7. Relationship between e’-f slope of the pulmonary valve echogram, a diastolic
slope of the atrio-pulmonary sulcus echogram (A) and that of the posterior aortic wall
echogram (B).
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Fig. 13. Simultaneous recording of the pulmonary valve echogram, pulmonary artery
and right ventricular pressures, and the pressure gradient between the pulmonary artery

and right ventricle.

Note the absence of ‘a’ dip in the pulmonary valve echogram. Note that ‘a’ dip of the pulmonary
valve echogram is not present while a dip is observed on the pressure gradient curve following P wave
of ECG. PG=pressure gradient between the pulmonary artery and right ventricle.
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FHBHARE & DfE, E7z, ‘a’ dip DES LIHBIIR-

AEEERREE L ORI EERED bhi o i

PDEoEEIVOEDI YR LE. Thb
b, (1) MiBikF= =2 —K D> e'-f slope i3HLIRA]
BT 3 EBRMBEOES b I HBIIRF RES
DIFR#% EH ~0 BENC X Y HESh T 3.
(2) ‘a’ dip BLEMEROEERNEEOLEIC
I OVHEESh T 3.

B #

IREHIC R T s ERA = = —RORERT &
BB 2ict Bedic, EBRA S CIERIR
¥fFork. IOADEFEHEDNDSI L2 AT W T,
FEBIRSE = =2 — &A% 2 - LL_E D RIRE CHIRR I D&k
T je. e-f slope @ TFALAIM & Y DEHICH
THEERLE. LaL, ‘a’ dip oS
MR X v o e, TAMAL Y OEFOMICH
EhENED bRRMok. ASD, VSD, PPH,
MS, HCM, HOCM &M 58 5] & %5
L1T, Mi#ARH = = —[X, atrio-pulmonary
sulcus = =2 —[X, KBIREET = —K, AEE,
IRBIARIE & 508k LR L. 2 0fER, Bk
xa—[Eo e'-f slope i1, FIEHEIZIIT 3 atrio-
pulmonary sulcus 3 X O KBIRHEEE = = — Ko
% slope LB\ HEBER L. fMBiRAF= = —K

o e'-f slope L SIGFHBHARE & DREICIX, HER
HERED b h i 2o . FiBikFET 2 -0
‘a’ dip D XX, atrio-pulmonary sulcus 5 k
U RBIAREEE = = — K04 dip DTS &\ AE
BRLic. LaL, Higikfe==—Ko “a’ dip
DS L FLHITBIIRE % 72 13 BHAR - A= E8E
ZLOMICRARALHESRD bhidr o7z B
JaRIZ BT, FHEIARS R ASHEIR I IS8R L5 ~A
ROEBERTZLHBBESh . BR- A=
FEBGZE B 23 LB INHERFIC dip &R 3-0AIC
WTh, FiBRAF = a—Kic ‘a’ dip K@D
hidrole. ZOHERER, RETEAEOLEI
E#ESOTTRET 5 LICL Y, EFRABEDRIS
5@@]73‘35 FFOohTVBILREBLDTHS
Abhhs.

uLlJMTOﬁ & (1) HghRS = =
—M o e'-f slope i3, EFHIBEDHIES F~DHE
@) L BRI DILR BRI OE LI ~ DEE)IT &
PRESHhTY 5. (2) Miglkf==—Ro ‘a
dip 1Z.LBEIKRERE IS B 1) 3 EF RIBE DRI H~
DL VHRESH T 5.
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