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Summary

Clinical significance of the diastolic rumble (rumble) and rough fluttering of the ventricular wall
(luttering) on the echocardiogram was studied in 16 patients with atrioventricular Hancock xenografts :
9 mitral valve replacements (MVR), 6 mitral and aortic valve replacements, and 1 tricuspid valve
replacement (TVR). None of them had aortic or pulmonary insufficiency after the operation and any
clinical evidence of malfunction of the replaced xenograft.

In the M-mode echocardiograms of the prosthetic valve, the E-F slope and valve excursion were
determined. In 15 patients with MVR, the angle (§) formed by the Hancock valve path and the
interventricular septum in early diastole was measured on the two-dimensional echocardiograms.
Post-operative cardiac catheterization was performed in 11 patients with MVR.

A rumble was confirmed in 12 patients (75%) on the phonocardiogram and 8 (50%) of them also
had a fluttering. The fluttering was never observed without a rumble. Two-dimensional echocardio-
grams revealed that the fluttering was located in a small area of the ventricular endocardial wall
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facing to the prosthetic valve. The patient with TVR showed a fluttering in the right anterior ven-
tricular wall, while 6 with MVR in the interventricular septum, and one with MVR in the left ven-
tricular posterior wall. In some cases, the onset of a fluttering coincided with that of the rumble. The
angle (#) in the patients with a rumble and fluttering was greater than that in the patients without
them (p<0.01) and the prosthetic valve path was directed more vertically to the interventricular
septum in the former than the latter. Left ventricular end-diastolic pressure, pulmonary capillary
wedge pressure, mean residual pressure gradient and calculated prosthetic valve area in the patients
with a rumble did not significantly differ from those without a rumble. The E-F slope and the excur-
sion and size of the prosthetic valve used had no relationship to the presence of a rumble or fluttering.

It was concluded that a diastolic rumble does not indicate malfunction of the prosthetic valve.
For the production of such rumble and fluttering, the atrioventricular prosthetic blood flow toward
the ventricular wall rather than the apex may be essential.
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Table 1. Materials
FL®IC

IR, NLApBHERIMTICREARR A EAT
B0 KR ZEERFBEBRIO R OLE

Case Age Sex Valve Elapsed Performed
size time ope.
(mm) (months)

Ricid, #E3EH rumble AGRICEH NS Z & ; g‘; ﬁ ii fj 1;“41‘;
\ Z34,7~1D) -
BXi{amohTnsd . ZO¥EEH#] rumble 3 6 M 3 10 MVR
DIFEFE L BB OMBIE L BRI, BHERMICED 4 4 M 29 27 MVR
OTHELRBELEZOLNSD, FOREERSR 5 57 M 33 1 MVR
BWHERIC 21T, XS HL~TER 6 43 M 3 1 MVR
AT 7 23 F 31 1 MVR
_ 8 52 F 33 60 MVR
F 21X H k iz S
F 41X Hancock Fpiz & @5#@&%1 IR o 39 M 33 . MVR
% rumble D H HIEFIC, L= = —F OEEEC 10 36 M 31 9  MVR+AVR
MRS 2Bz b, ThboDRE 11 37 M 31 37 MVR+AVR
BERICOWTRE L. 12 56 M 35 3 MVR+AVR
13 37 F 29 21 MVR+AVR
MBIV HE 14 45 F 31 1 MVR+AVR
15 51 F 29 1 MVR+AVR
J A _— SRAd >
SRIBERKFEFE—5FHZ T Hancock Fiz X 16 14 M 35 1 TVR

5 FB sl &% 1 7o fEIESEK (LT MVR) 15 -

#l, =R#FEH (LT TVR) 14105 16 fiT,
ZDORW 6 flix KBIRFERR (LT AVR) ORIKE
HEfTHI T 5 (Table 1). Zh & DERNE, W
N LRI R BEREE 2 TR T 5T REED &
HTHAR .

LERE 77 ¥EFHE MCM-8000 » MA-

M=male; F=female; MVR =mitral valve replace-
ment; AVR=aortic valve replacement; TVR=tri-
cuspid valve replacement.

250 % microphone 3 X (¥ Siemens-Elema #
mingograf-804 #{#f L, 100 mm/sec DFEEEIT
THRC#K LT,
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Fig. 1. Diagrammatic representation of the echocardiographic measurement.
Prosthetic valve recorded by M-mode echocardiography (left panel) and long-axis plane by two-

dimensional echocardiography (right panel).

1=E-F slope; 2=leaflet amplitude; #=angle formed by Hancock valve path and the interven-
tricular septum; LV=Ileft ventricle; AO=aorta; LA=left atrium; ECG=electrocardiogram.
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(0) % Fig. 1 RO L LFHAIL.

e 16 fih 11 Flizo o 7 — 7 VIRE 2 MEIT L
. 05 LIHBIRREAE & EEATRHIE 2 Rk
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YiREH#H rumble (X 16 fijrp 12 5] (75%) 12D &
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Table 2. Phonocardiographic and echocardiographic findings in 16 patients

Phonocardiogram M-mode echo T.D. echo

Case Diastolic  Opening Presystolic E-F slope Leaflet amplitude Fluttering of the Angle
No. rumble snap murmur (mm/sec) (mm) ventricular wall ()]

1 + (+) (=) — 13 (=) 16

2 (+) (=) AF 8 — (=) 24

3 (=) (=) (=) — — (=) 16
4 (=) (+) (=) — — (=) 15

5 (=) (=) AF 10 15 (=) 10

6 (=) (=) AF 40 15 (=) 14
7 (+) (=) (=) 32 18 (+) IVS 45

8 (+) (+) AF 27 11 (=) 23

9 (+) (=) AF 19 16 (+) IVS 38
10 (+) (+) AF 21 19 (+) Ivs 25
11 (+) (=) AF 17 19 (+) LVPW —13
12 (+) (=) AF 50 15 (+) IVS 46
13 (+) (=) AF — 13 (+) IVS 21
14 (+) (=) (+) 30 16 (-) 19
15 (+) (+) AF 14 17 (+) IVS 32
16 (+) (+) (+) — 16 (+) RVAW —

T.D. echo=two-dimensional echocardiogram; AF =atrial fibrillation; IVS=interventricular septum;
LVPW =left ventricular posterior wall; RVAW =right ventricular anterior wall.

G LI DRMBIED O AR X ODER D RS
rumble DBAGIZ—F L Tuviz.

Fig. 3 i3 Ebstein K5 T TVR %47 - iz
16 oEFHEBHETH S, D= a—RTiI IEREEY
DAEHBEICIESE 60~70 Hz i e &
Nic. ZOMWBIDEE BRHEIZ, R LI
F O LR A RO E DiLR MR o BA
T—F L TWwic. LB CEHRSIZIAEEEIC
FMWTHY, MBNIERRVRET 5 0EEEICRE
LTED bR,

Fig. 4 3.0 = =2 — X LR BRI 0 £ % EICH
WD R ohic, FER 6 OBERETHS. I
Wi CAGIOBRAOME 03, —13FELES
BEECMWTHR Y, MBNIBEBRSOET 500
CRELTEDbh. & 6icAkp<ix, Fig. 4
TBRAR®D X 5 iCHB) 0 R b h iz 2R B EELPIE
fllic = 2 —EOHBWESBZED iz, Zhik
BEM 51958 AR 4 TR e ERHHBE LD jet

lesion |z x 5 [R/FMED = = —¥EEE 13k L Bl
R EEZ BN, R CREBRRE O EEELEE~
79 ML & % jet lesion DEFELEISREL S iz,

Fig. 5 (3#L3EH1 rumble, LZBEMBI O W Fh
b b e i o TEER] 6 DLER L BEEBRTH
5. DEIBHRLE, BfizEOmE 02 145ET,
IEELREBEAIN T

MVR 15 filic & 2 B#FpOmE 0 &, HED
rumble ¥ & O EEEHIB) DA #E L DEI{% % Fig. 6
IZ5R LTe. $55RH rumble, L2 FPREHSH & 3 iz &
b1B 64D 013 34.5+3.9° (T HEREME)
T, FEDRNEHIDO O D 13.7+1.1° x p k&<,
BARPR A~ MW Tz, 3E3ES rumble
BdYHBIOR WA FHD 6 1% 20.5+1.6° L2
FRICHY, ZhbiFWFh b ¥ LEETH
-7z,

—%, FRALEBBRAEO R Y 4 X LILEH
rumble I X UHIBIOHLE L Dficix, Fig.7 o
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Fig. 2. M-mode and two-dimensional echocardiograms in Case 13 (MVR+AVR, 37-year-
old female).

Coarse diastolic fluttering is seen in the interventricular septum (A). The Hancock valve direction
is facing to the interventricular septum (B). The onset of the fluttering coincides with that of the
diastolic rumble in the phonocardiogram and the O point of the apex cardiogram (C).
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Fig.3. M-mode and two-dimensional echocardiograms in Case 16 (TVR, 16-year-old male).
Diastolic fluttering is seen in the right ventricular anterior wall (left panel). The Hancock valve

direction is facing to the right ventricular anterior wall (right panel).

RV =right ventricle.

T EL B b ot £, D
T a—X v EH L7z E-F slope, FpiRlE & LHE
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DZTEL —ED BREFEOLNRhoTe. &6
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W b s ol (Fig. 9).
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BLORLEAELNBE 2 EnliEsh T
W5, k7, FOFEEELT UL REREREE LR
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Fig. 4. M-mode and two-dimensional echocardiograms in Case 11 (MVR+AVR, 37-year-
old male).

Coarse diastolic fluttering is seen in the left ventricular posterior wall (upper panel). The Han-
cock valve direction is facing to the left ventricular posterior wall (lower panel). The large arrow in
the right panel shows the endocardium with increased intensity probably caused by atrioventricular
blood flow across the prosthetic valve.
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Fig. 5. Phonocardiogram (left panel) and two-dimensional echocardiogram (right panel) of
Case 6 (MVR, 43-year-old male) without both a diastolic rumble and diastolic fluttering.

The Hancock valve direction in this patient is facing to the apex. The angle formed by the Hancock
valve path and the interventricular septum is 14 degree.
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Fig. 1. Relationship between the angle formed
by Hancock valve path and the interventricular
septum and the presence of a diastolic fluttering
or diastolic rumble.

R=diastolic rumble; F=diastolic fluttering; Bar
with central line=mean+S.E.
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Fig.7. Relationship between valve size and the
presence of a diastolic fluttering or diastolic
rumble.
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Fig. 8. Relationship between M-mode echo-
cardiographic data and the presence of a dia-
stolic fluttering or diastolic rumble.
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Fig. 9. Relationship between hemodynamic data and the presence of a diastolic rumble.
mPG =mean pressure gradient; LVEDP=left ventricular end-diastolic pressure; PCWP=pul-
monary capillary wedge pressure; PVA=prosthetic valve area.
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