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Summary

The valve function of a Hancock xenograft in the mitral position was evaluated by M-mode echo-
cardiograms guided by the two-dimensional echocardiogram.

From M-mode echocardiograms, the intervals from the second heart sound to mitral valve opening
(II-M Vo) and from the Q wave to mitral valve closure (Q-MVc) were measured in 24 patients with a
Hancock xenograft, 16 with mitral stenosis (MS) and 20 normal controls.

1) Twenty-four patients with a Hancock xenograft were divided into four groups according to
the echocardiographic pattern of the xenograft. Fourteen with normal echocardiograms (I: N.P.),
five with delayed opening of cusps from 20 to 90 msec (II: D.0.), three with a coarse fluttering of cusps
in diastole (III: D.F.), and two with an obstructed prosthesis (IV: O.P.). The valve function of groups
II and III was clinically normal. This suggests that a coarse fluttering of cusps and delayed opening
of cusps do not always indicate malfunction of the Hancock xenograft. M-mode echocardiograms of
group IV showed an increased thickening of cusps, multiple dense echoes between valve stents and
a lack of a clear E point.
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2) The beat-to-beat variations of Q-MVc and II-MVo intervals showed no significant differences
among patients with the Hancock xenograft, MS and normal controls. A small time-dependent variation
of Q-MVc and II-MVo intervals observed in patients with the Hancock xenograft did not seem to
interfere the reliable reproducibility of these intervals.

3) In group I, II-MVo interval was 104+8 msec (mean+S.E.), which was significantly longer
than that of normal controls (54.5+2.5 msec) (p<0.005). In groups II and III, II-MVo interval was
almost equal to that of group I, but in two of group IV, this interval was 20 and 30 msec, respectively
which was markedly shortened. Q-MVec intervals did not show significant differences among groups
I, II, IIT and IV. There were significant differences in Q-MVc interval among patients with MS and
the Hancock xenograft and normal controls.

4) II-MVo interval of group I was inversely correlated with mean diastolic posterior wall velocity
(mDPWYV), stroke index (SI) and dejection time (ET), but significantly correlated with dpreejection
period (PEP) and PEP/ET. However, there was no significant relationship between II-MVo interval
and pulmonary capillary wedge pressure. This suggested that prolonged II-MVo interval reflects
postoperative left ventricular dysfunction.

In conclusion, to evaluate the function of a Hancock xenograft, echocardiograms of valve cusps

and measurement of II-MVo interval have useful clinical significance.
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Fig. 1. Determination of Q-MVc and II-MVo intervals by M-mode echocardiograms.
PCG =phonocardiogram; ECG=electrocardiogram; IVS=interventricular septum; Q-MVc and
II-MVo=intervals between a Q wave of the electrocardiogram and mitral valve closure, and between

the second heart sound and mitral valve opening.

D, LER, SR S AIEHER (PEP),
BRHIER (ET) 231, 8K 52 oER % il
v, 4PEP, 4ET 3 x ot PEPJET #%k&7-.

& ES

1. Hancock HOHFHETII1—&

1E%: 70 Hancock Fpoofpde = 2 — 3, FiH~FH
L1 FpLonEHEFEINIH L, BHF~FHIFRD
R IcEigk Sh box-like L7225 3H Y, W
NLRR T o —HEEIFT <, FRIRIIRRE 13
<, A FERbohieroiz.

Fig. 2 iz 3 Fpk o B IC HH 72 R ZE D A 5
nicplo M £— Kbz a—[ERLE. b= —
<Rl —ahm ]l CoLhTa—[TiE2H
LmEtgEEh, II-MVo iz 220 msec T
5. LPLE—2FA2BXIUO3I ToOLTa—K
T, 90 msec BB L TW B 1 FpRAEEH S

hiz. ThbbAflTiEy=—~<itRkLiz C o
FRBEHIBK L, A, B OfiFHgR 0Bk E
RTWa Lo LHEfEENS. 20k 5 BHRROMH
BRI, 2 FpR SRR ICFESE T & 72 10 firh 5
Flic Rohien, Aflo 90 msec b K<,
o4 iz 10~30 msec FREET Hotz. 1B,
Zhb 5 flici, Z oBRELSMNCHRBEREREEZR
BT AFTRERD b b o k.

Fig. 3 1ffith 4 4£ T RiH ICB < FpRITH WL
EHE . A o R oI, BX Ok 4
THI~B < SR IERMBI O B ohic filo
M E=—FLhza—K&ERLik. Z0OX 7% E
24 fip 3FIcER® b, Wb Z 0B
HLIMC AR 2 RR T 5T AR bz
Mmoo,

Fig. 4 (3ffitk 7 45 TR NIRR & FEIE L,
Fig. 4 FTEAIGRLIEZ L L, Fiick ) fR

— 127 —



:‘{%y m—F) %Zk) (E3:

*k:220msec *:90msec

‘LA

130msec

Fig. 2. A case w1th delayed opening pattern of the Hancock xenograft cusps.

M-mode echocardiograms 1 to 3 are the recordings corresponding to the ultrasonic beam direction
1 to 3, which is shown in the schematic diagram of the short-axis view.

Asteriskes indicate the measured II-MVo intervals in each recording.
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Fig. 3. M-mode echocardiograms which show the diastolic fluttering of the cusp.
Coarse diastolic fluttering (arrow) is seen in the anteriorly opening cusp (left panel) and posteriorly
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opening cusp (right panel).
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Fig. 4. Echocardiograms of a case with the Hancock xenograft dysfunction by infective
endocarditis.

The M-mode echocardiogram shows multiple dense echoes in the region of the valve cusps (left
panel). The two-dimensional echocardiogram (upper right) shows increased mass echoes (arrow)
between the anterior and posterior stents. Bottom right: A removed Hancock xenograft and
vegetations.
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Table 1. Beat-to-beat variation of Q-MVc and II-MVo intervals in 20 concecutive beats.

c Q-MVec¢ interval (msec) II-MVo interval (msec)
e Mean+SD CV (%) Range Mean+SD CV (%) Range
Normal subjects
1 32+3.7 11.5 25-40 62+3.2 5.2 55-65
2 55+4.6 8.4 45-60 65+4.3 6.6 55-70
3 56+4.1 7.2 50-60 74+5.6 7.6 60-80
4 61+5.0 8.1 50-70 67+4.0 5.9 55-75
5 49+3.0 5.9 45-55 57+6.6 11.6 45-70
Mitral stenosis
1 73+2.4 3.4 70-75 63+2.5 4.0 60-65
2 96+4.5 4.7 85-105 47+6.3 13.6 35-60
3 94+4.6 4.9 90-110 60+6.4 10.7 50-70
4 69+3.2 4.7 65-75 71+4.6 6.5 60-80
5 74+4.6 6.3 60-80 102+6.9 6.8 85-110
Hancock xenograft
1 80+2.7 3.4 75-85 142+8.6 6.1 125-160
2 53+4.0 7.6 50-60 78+5.8 7.4 65-90
3 57+5.8 10.1 50-70 70+4.6 6.6 60-80
4 52+4.6 8.8 45-60 56+4.1 7.3 50-65
5 60+2.7 4.5 55-65 71+4.0 5.6 65-80
CV=Coefficient of variation.
50, ™50

o:sinus rhythm
o:atrial fibrillation

\%K

1001 1001
S S
s 2
(o] =
504 504
I I
o 1 2 3 4 ) 0 1 2 3 4 5
TIME TIME

Fig. 5. Time dependent variation of Q-MVc and II-MVo intervals in the Hancock mitral
xenograft.
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Fig. 6. Comparison of Q-MVc intervals among
mitral valve replacement (M VR), mitral stenosis
(MS) and normal groups.

N.P.=cases with the normally functioning pro-
sthesis (group I); D.F.=cases with diastolic fluttering
(group 1II); D.O.=cases with delayed opening (group
II); O.P.=cases with the obstructed prosthesis (group
IV). Bar with central line=mean=+S.E.

FpezE 0 2413 20 35 X 1 30 msec kB 42 4EHE
#mxL7 (Fig. 7).
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Fig. 7. Comparison of II-MVo intervals among among MVR, MS and normal groups.

MVR, MS and normal groups.

Table 2. Correlations of II-MVo interval and (Q-MVc)— (II-MVo) time to the non-invasive
parameters of left ventricular function in the normally functioning Hancock
mitral xenograft.

M-mode echocardiogram Mechanocardiogram
D/S mDPWV R/PWE SI EF 4ET 4PEP PEP/ET
II-MVo 0.421 —0.534* 0.047 —-0.587* —0.435 —0.789** 0.630** 0.890**

(Q-MVc)—(II-MVo) —0.460* 0.507* —0.043 0.713** 0.293 0.704** —0.595* —0.838**

*: p<0.05, **: p<0.01, N=18

D/S=ratio of mean diastolic to systolic velocity of the posterior left ventricular wall; mDPWYV =mean diastolic
posterior wall velocity; R/IPWE=ratio of rapid filling excursion to posterior wall excursion; SI=stroke index;
EF =ejection fraction; 4JET =ejection time from the normal regression equation; 4PEP=pre-ejection period from
the normal regression equation; PEP/ET =ratio of pre-ejection period to ejection time.

BMAEL II-MVo, (Q-MVc)—(II-MVo) R F22M % disc #2°9 CRLER, LKz
L OAEBEBIR ER LD, WFhic b EER1EE RAu Tkt &h, PHEEFMIcERLEEL S

R Tw3. LaLl, Hancock H X 5 Atk
OWEIED TH WD, 2oEBE L LT, £&
5 = FOBKE, FGESHRAIE S BIRICEG TR

AT EIESRFI OB, FRASRRE, ball itz l, DEa—KE RRTa-DBHEL, H

—132—



rvay sf@EROM - Fiza—H

PCWP PCWP
mmHg| . mmHg °
r=0135 r=-0.238
20 n=10 20 n=10
P>005 P>005
L] L]
o e oo
L] [ ]
101 . . 1w, e
° L]
° L]
L] L]
50 100 150 msec " B0 0 +50 msec
(H-M Vo) (Q-MVc) - (11-MVo)

Fig. 9. Correlations among II-MVo interval, (Q-MVc)—(II-MVo) time and pulmonary
capillary wedge pressure (PCWP) in the normally functioning Hancock mitral xenograft.
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