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Phonocardiographic and
echocardiographic find-

ings in patients with
Hancock valve replace-

ment
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Summary

Phonocardiographic and echocardiographic findings were investigated in 6 patients (4 cases female,
2 cases male, average age 37.6 years old) with mitral (3 cases), aortic (2 cases) and tricuspid (1 case)
valve replacements with the glutaraldehyde-preserved porcine heterograft (Hancock valve).

(1) Phonocardiographic findings were as follows:

In patients with mitral valve replacement (MVR), mitral regurgitation murmur disappeared com-
pletely and mild diastolic rumble, significantly decreased third heart sound and slight accentuation of
the first heart sound were recorded at apex.

In patients with aortic valve replacement (AVR), ejection systolic murmur and diastolic blowing
murmur were decreased but still existed and the aortic component of the second heart sound tended to
accentuate slightly.

In patients with tricuspid valve replacement (T'VR), the loud third heart sound still existed, and
the splitting of the first heart sound and reduction of diastolic rumble were revealed at 4LSB. Tri-
cuspid regurgitation murmur decreased also.

(2) Echocardiographic findings were as follows:

Anterior and posterior stent echoes, and leaflet echo between both stents were obtained at 4LSB
in MVR cases. Movement of both stent echoes were parallel and just similar to that of normal mitral
annulus echo.

Leaflet echo could not be recorded skillfully. M-mode sector scan revealed the continuity of the
posterior aortic wall with the anterior heterograft stent.
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Following parameters were measured (Fig. 1):

Initial diastolic slope of the stent (IDSS) 14-24 mm/sec (average 20 mm/sec), diastolic slope of the
anterior leaflet (DSAL) 10-16 mm/sec (average 13.3 mm/sec), internal stent diameter (ISD) 16-18 mm
(average 17 mm), external stent diameter (ESD) 22-27 mm (average 23.7 mm), ISD/ESD 0.67-0.77
(average 0.72), maximum leaflet excursion (LEXmax) 12-16 mm (average 13.3 mm), left ventricular
outflow tract dimension (LVOTD) 16-30 mm (average 21.3 mm) in end-diastole and 9-18 mm (average
12 mm) in end-systole.

In AVR cases, movement of the stent echoes were similar to that of normal aortic root echo. Two
parallel echoes were recorded at the anterior and posterior portions of the aortic root. Constant re-
cording of leaflet echo was not successful. In a TVR case, stent echoes were in itself similar to that in
the mitral position. Because of marked cardiomegaly, echoes were recorded at SRSB in the left lateral
position (about 45°) in this case.

Interventricular septal motion changed from normal or hyperkinetic to paradoxical or flat one

in MVR and AVR cases. A case with TVR showed normal septal motion after operation.
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Anterior and posterior stent echoes
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Table 1. Clinical data of 6 cases with Hancock xenograft

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
MH YT Su MM FO T
Sex F F F F M M
Age 21 43 29 38 39 44
Diagnosis MsI MsI+Ai MI+Ai+Ti ASI+MS ASi+Msi+Ti  MS+TI
Performed ope. MVR MVR MVR AVR, OMC AVR TVR,OMC
Class (NYHA)
pre. 3° 30 3° 4° 4° 3°
post. 20 20 2° 2° 3° 2°
Rhythm
pre. AF AF AF AF AF AF
post. OSR 1°AV block  AF AF AF AF
CTR
pre. 0.67 0.69 0.81 0.78 0.59 0.87
post. 0.67 0.67 0.76 0.66 0.60 0.88
Hemodynamics (pre.) : (mmHg)
RA (mean) 5 3.5 13 8 5 12
RV (S/ED) 50/8 39/3.6 108/13 25/8 36/4 46/14
PCW (mean) 22 23 - 16 12.5 -
PA(S/D) 53/20 45/22 105/50 26/15 40/12 33/18
LVEDP 12 17 17 - 18 15

*Abbreviations: MVR=mitral valve replacement ;AVR=aortic valvc replacement ; TVR=tricuspid

valve replacement;OMC=open mitral commissurotomy;AF=atrial fibrillation;OSR=ordinary
sinus thythm;S/ED=systolic/end-diastolic pressure;S/D=systolic/diastolic pressure; LVEDP=
left ventricular end-diastolic pressure;pre.=preoperation;post.=postop‘eration
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IVs

LVOTD (End S)
LVOTD (End D)

Abbreviations:

AS: anterior stenc

PS: posterior stent

ISD: internal stent diameter

ESD: external stent diameter

IDSS:initial diastolic slope of stent

DSAL: diastolic slope of anterior leaflet

LEXmax: maximum leaflet excursion

LVOTD(End D): left ventricular outflow
tract dimension(end-diastole)

LVOTD(End S): left ventricular outflow
tract dimension(end-systole)

IVS: interventricular septum

ECG: electrocardiography

Fig. 1. Schematic echocardiogram of Hancock xenograft in the mitral position.
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Table 2. Phonocardiographic findings of 6 cases with Hancock xenograft

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
MH YT SuU MM FO TT
Diagnosis MsI MsI+Ai MI+Ai+Ti ASI+MS ASi+Msi+Ti  MS+TI

Performed ope. MVR MVR MVR AVR,OMC AVR TVR, OMC
Heart Rate (min) 78 62 72 80 75 92
1S (post) 1T () T J - i

reg.SM(—) tricuspid ej.SM reg.sSM(-) reg.SM

SM(post) (=) ej.sM regurgit. (Levine 3°) ej.sM (Levine 2°)
(Levine 1°) (Levine 2°) (Levine 2°)

25 2 jF —> — () T 1)
(post) 2P T > A > >

rumble blowing blowing rumble

oM ) rumble rumble (Levine 1°) (Levine 1°) (Levine 1°) (levine 1°)
pos (Levine 2°) (Levine 1°) blowing rumble (-) rumble
(Levine 3°) (Levine 2°)

3s(post) N ‘l’ " — > >
4S (post) =) I ) - (=) )
2A-2P pre. 30 42 36 50 22 36
(msec) post. 30 36 55 36 26 38
Q-1 pre. 92 80 80 75 62 80
(msec) post. 84 62 100 82 70 80
2A-0s pre. - 80 112 66 74 70
(msec) post. — - — 66 70 86

Abbreviations: MVR=mitral valve replacement;AVR=aortic valve replacement;TVR=tricuspid valve replace-
ment ;0MC=open mitral commissurotomy;pre=preoperation;post=postoperation;2A and 2P=aortic and pulmonic

p of the

d heart sound;SM=systolic murmur;DM=diastolic murmur;ej.SM=ejection systolic mur-

mur;reg.SM=regurgitant systolic murmor;Q-I=time interval from QRS onset to the first component of the

first sound;2A-Os=time interval from aortic
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Fig. 2. Phonocardiogram of Case 2 (43 years old female) with mitral valve replacement.
Accentuation of the first heart sound, disappearance of mitral regurgitation murmur, reduction of the
third heart sound and diastolic rumbling murmur are shown at apex after operation. The faint fourth

heart sound is also shown.
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Fig. 3. Phonocardiogram of Case 4 (38 years old female) with aortic valve replacement and

open mitral commissurotomy.

Coarse ejection systolic murmur and blowing diastolic murmur decrease, but the latter does not
follow the aortic component of the second heart sound (2A). The 2A tends to accentuate at 4LSB

after operation.
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Fig. 4. Phonocardiogram of Case 6 (44 years old male) with tricuspid valve replacement

and open mitral commissurotomy.

Tricuspid regurgitation murmur and mild diastolic murmur still exist at 4LSB after operation.

Opening snap (Os) is also recorded.
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Table 3. Echocardiographic findings of 3 cases with
Hancock xenograft in the mitral position

Case 1 Case 2 Case 3
MH YT SU
Diagnosis MsI MsI+Ai MI+Ai+Ti
Valve size (mm) 27 27 27
Mitral
DDR (mm/sec)
pre. 110 56 120
RX (mm/sec)
IDSS 14 22 24
DSAL 14 16 10
EXC (mm)
pre. 28 24 32
LEX max 16 12 16
IsD 18 16 17
ESD 27 22 22
ISD/ESD 0.67 0.72 0.77
LVOTD (mm)
end-diastole 18 16 30
end-systole 9 9 18
Aortic
DIM (cm)
pre. 1.4 2.6 1.6
post. 2.6 2.4 2.1
Tricuspid
DDR (mm/sec)
pre. 130 110 85
post. 85 46 150
EXC (mm)
pre. 24 22 24
post. 24 16 21

Abbreviations: DDR=diastolic descent rate;RX=replaced xenograft;
EXC=excursion;DIM=dimension;IDSS=initial diastolic slope of stent;
DSAL=diastolic slope of anterior leaflet;LEXmax=maximum leaflet
excursion;ISD=internal stent diameter;ESD=external stent diameter;
LVOTD=1left ventricular outflow tract dimension;pre=preoperation;
post=postoperation
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Table 4. Echocardiographic findings of the patients with Hancock xenograft in the aortic

and tricuspid position

AVR ( 2 cases )

Rortic _Mitral Tricuspid
valve pIM RX DR EXC DDR EXC
Diagnosis size (cm) (mm) (mm/sec) (mm) (mm/sec) (mm)
(mm) nre ISD FSD pre post nre post | pre [ post | pre | post
Case 4 MM ASTHIS 21 2.0 16 23 30 19 19 —1| 24 hd 30
Case 5 FO ASi+Msi+Ti 21 2.4 14 21 42 22 20 22| 110 15 19
TVR ( a case )
Tricuspid Mitral Rortic
valve DDR RX EXC DDR EXC DIM
size (mm/sec (mm/sec) [ (mm/sec) (mm) (cm)
(mm) pre |(IDSS DSAL pre LEXmax | ISD ESD | pre | post|pre |post| pre|post
Case 6 TT MS+TI 31 220 | 14 14 6.6 12 20 54 26 22 27 [ 2.4 3.2

Abbreviation: DIM=dimension;RX=replaced xenograft;DDR=diastolic descent rate;EXC=excursion;ISD=internal stent diameter
ESD=external stent diameter;IDSS=initial diastolic slope of stent;DSAL=diastolic slope of anterior leaflet;LEXmax=
maximum leaflet excursion;pre=preoperation;post=postoperation
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Fig. 5. Echocardiogram of Case 1 (21 years old female) with mitral valve replacement.

(A) Anterior and posterior stent echoes, and leaflet echo between both stent echoes are recorded.
Movement of the stent echoes is parallel and just similar to that of normal mitral annulus echo.
External stent diameter corresponds to the actual diameter of the stent (27 mm).

(B) M-mode sector scan shows the continuity of the posterior aortic wall with the anterior het-
erograft stent.
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Fig. 6. Echocardiogram of Case 5 (39 years old female) with aortic valve replacement.

Movement of the stent echoes are similar to that of normal aortic root echo. Two parallel echoes are
recorded at the anterior and posterior porsion of aortic root. Diastolic leaflet echo is easily caught,
but constant recording of leaflet echo is not successful.
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Fig. 7. Echocardiogram of Case 6 (44 years old male) with tricuspid valve replacement
and open mitral commissurotomy.

Anterior and posterior stent echoes are in itself similar to that of the mitral replacement. Because of
marked cardiomegaly, echoes are recorded at SRSB in the left lateral position (about 45°). Reduction
of maximum leaflet excursion is noted (measured 6.6 mm).

Table 5. Echocardiographic findings of 6 cases with
Hancock xenograft

Case Diagnosis Pperform. I(‘Va|1)1) I(ﬁ) ns’f)g?)}l l?g!)\)
ope. pre post pre post pre post pre post

Case 1 MH MsI MVR 5.6 4.8 5.2 3.6 hyper. B 2.0 1.
Case 2 YT MsI+Ai MVR 5.4 4.2 4.0 3.2 N A 1.4 1.2
Case 3 SU MI+Ai+Ti MVR 6.4 5.8 6.2 4.9 hyper. A 1.6 1.5
Case 4 MM ASI+MS AVR,OMC 5.0 3.6 4.5 4.4 N A 1.6 1.6
Case 5 FO ASi+Msi+Ti AVR 5.2 4.4 4.2 4.5 N B 1.2 1.3
Case 6 TT MS+II ™WR,OMC 4.0 - 7.5 6.0 A N 1.8 1.8

Abbreviations: LVD=left ventricular dimension;LAD=left atrial dimension;
RVD=right ventricular dimension;pre=preoperative;post=postoperative;hyper=
hyperkinetic motion;N=normal;A=paradoxical motion;B=flat motion;MVR=mitral
valve replacement;AVR=aortic valve replacement ; OMC=open mitral commissuro-
tomy; TVR=tricuspid valve replacement.
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