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Summary

When serious postoperative complications such as mechanical malfunction of the implanted valve
occur in patients with multiple valvular replacements, it is very urgent to evaluate the function of the
valve and heart and to establish an accurate diagnosis as to the damaged prosthetic valve, while giv-
ing intensive life-saving bed-side care. Under such circumstances, transvascular heart catheteriza-
tion necessary for obtaining hemodynamic data or for angiocardiography can not be applied because
it is almost impossible for a catheter to pass through a prosthetic valve without potential danger.

Then, the present authors have introduced a method of cardiac catheterization by a direct trans-
thoracic route during which cardiac structures are monitored by ultrasono-cardiotomography. This
method is called ‘ transthoracic catheterization monitored by ultrasono-cardiotomography,” and was
applied to cases of double (aortic and mitral) valve replacements. The immobile adhesive area in the
vicinity the right ventricular wall is detected from the longitudinal or horizontal cross-section pic-
tures, through which a polyethylene catheter with stylet was introduced from the subxiphoid region
and was advanced toward the left ventricle.

After introduction of the catheter into the right ventricle, the catheter tip was advanced to the
midportion of the ventricular septum, which was selected to avoid the penetration of the tricuspid
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valve and coronary arteries. Then, the catheter was passed into the left ventricle on the ultrasonic
scanning plane along the direction of the short axis of the heart.

After placing the catheter into the left ventricle, a small amount of contrast material was injected
to confirm the precise positioning of the catheter tip in the left ventricle. Thus, the hemodynamic
measurement and angiocardiography were performed easily.

By utilizing contrast cardiotomography, valvular function was evaluated easily without any side
effects as in case of angiocardiography. Furthermore, ultrasono-cardiotomography was sensitive in
detecting cardiac tamponade if appeared during direct heart catheterization, making immediate treat-

ment possible.

Thus, transthoracic catheterization monitored by ultrasono-cardiotomography was useful for the
evaluation of the function of the prosthetic valve, especially in cases with double valve prostheses.
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(1) LONGITUDINAL

Fig. 1. Technical procedure for deciding the piercing position for direct puncture of the

heart.

An ultrasonic transducer is set in the fourth (right upper photogram) or fifth intercostal space (right

lower photogram). Ultrasonic scanning is carried out along the direction of (1) for detecting the ac-
curate spatial position and long-axis direction of the left ventricle. Then, the scanning plane
changes to the direction for obtaining the horizontal cross-section of the heart (as shown in the

middle lower photogram (3)). The immobile adhesive area of the right ventricular wall is detected

from the horizontal cross-section picture (3).

Thereafter, the direction of the scanning plane is

changed to the direction of the short axis of the heart across the both areas of the immobile area

of the right ventricular wall and the central area of the muscular interventricular septum as shown
in the left side photograms (2). The catheter is introduced into the ventricle along this scanning plane
under monitoring the tip of the needle for puncture on the cardiotomogram thus obtained.
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TRANSVERSE HORIZONTAL

Fig. 2. Transitions of the position and directions of the needle for puncture were dem-
onstrated.

The needle with a stylet is introduced from the subxiphoidal region. Wide white arrows show
the needle echo. After the insertion of the needle into the left ventricle, 3 to 5 m/ of saline is in-
jected through the needle. If the contrast echoes are detected in the ventricle as shown in the right
lower photogram (narrow white arrow), the position of the catheter tip is confirmed.

48 —



FEMRESE D 5 —F ik

éw,&%mM%% % — L, ZEHlEEofiE &k

7 & fTERBREL 2B BT- 1.

(R Lo B RS M 7 e k2 A 7O DR IRE T 2 55 IV~55 V i o v~
TEAEROWTE ﬁmf@ajm&ﬂm24WH5 TR EIcksE, £¥ Fig.l o ) oz
30w 1 # 0 E T BIFERRIR AR T TE 5. &<, EEREZE L WG s, LEfRo
RT3 32 Koz v v &AL, IR frfd L @iE ofR e L, EEPIEf o &
DFEFHK 17mm T 5. Phased array jii\j Iz EERMELE. W, IRFofiiEsE x5
XY, EEHT2» 54 100 mm oFFICER? < il Lic lEFREAEm oS E Fig. 1 o (3)
9¢$A%Lw00mqhmﬂ%wﬁbné DT L MEDKFEIC—E T 5 & 5 e~ L2
LA TF—=70F 19y -2 R & 20cm » Z, AL ELE &R FE—Wm LR E 5 &
FAR—FTNOR=a2—F8Th 5. O TG A0, AEEEOTE b ien
I AL & Z ofEPH (T b, b L & 45
RLRZEGEE FHICRE T Th T h oz e SERE L BMRAE L TV % #4r & 7 ofid), DEf
ZLDb, oML BH ORI~ WA /EZE 5 X OV ERE L 28R 208 L UDE
K45° DAETR=2 -5 EFRMATEH, Z0 Fp i o IEEES & AP & oBATIEB OALE LS

Fig. 3. Contrast cardiotomograms obtained from Case 1 with Bjork-Shiley valve as the
aortic valve and Angell-Shiley valve as the mitral valve (T. F., 27 years old, male).

Mitral regurgitation is not observed. A white arrow on the photogram 6 indicates the echo
defect which is yielded by the inflow blood from the left atrium. A Levine II° systolic murmur is
heard at the apical area.

49



FH, H G, P, 1E D

EMER L. Z0 kT, Fig. 1o @2 okl
FEBEOTE DY A EIEY, L bDhEp
i o> Jig fi“liioct@fﬁ;anSEPln@J: 1/3 % & tofflil
&, DEFEOLEEE~ ORATH & 0I1ZEHH %
5HMT, £E ’L“'i*lhléﬁﬁﬁc‘:h X o edFmicE
fétﬂﬁ(/)ﬁlﬁlf’i“xf;. chicx-7T Fig. 2 o
LEBRPELONI. 2T, /J_ AT O AR FE T %t
HERL, AEEZDbTNCEZT, LREARNL

FLIH OfLE R X N =ZRIpF I o FRONGE f}"m:

WL, MHFLELLLARWVES OMELIEST S

LIS ERNTE O OO LES, BI0E
- LJ‘FT"’ﬁﬁﬂﬁ'ﬁ';m}: St Z OFAICESR

ZIT B L, FEAE OKH N IE ERIRZEE TH gfp
51ER “'“J?j“ﬁkfmt- ARZEAR T B
ALZZHEHE, = Offf b T sBERILE 2 0
iiLPI‘mV)IIHkn'Ka’?ﬁﬁ’(&im]:g/\ Ltk S, &

Jizs
gtttz a— LT =4 —LAN5OH%
AW, EEE~LFEE LD
%ﬁf‘r‘éﬁ‘i?r ERERPYICEL 2 2 L 2 ERLZD
, WEERET 5 BRI OYTHEE 50, =

SYSTOLE] ——————> 2

Fig. 4. Contrast cardiotomograms of Case 2 with Bjork-Shiley valve as the aortic valve,
and Angell-Shiley valve as the mitral valve (M. 1., 32 years old, male).
Mitral regurgitation is detected as shown by the wide white arrows on the photograms 1, 2 and 3.

A systolic murmur of Levine III° and diastolic rumble are heard at the apical area. An echo defect
which is yielded by inflow blood is not observed at the inflow tract in this case.
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Fig. 5. Left ventriculograms obtained from Case 1 (upper photograms (1)) and Case 2 (lower

photograms (2)).

In Case 1 (lower photograms (2)), mitral regurgitation is distinctly observed. In Case 2 (upper

photograms) mitral regurgitation is not clear.
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Fig. 6. Contrast cardiotomograms obtained from Case 1.
In diastolic phase, it is observed that contrast echoes are widely spreaded in the left ventricular area

by the regurgitation from the aortic prosthetic valve as shown by the white arrows on the photograms

4, 5 and 6.
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Fig. 7. Schematic representation of the anatomical site and direction of the conduction

system and coronary arteries.

An encircled area indicates the most suitable area for transseptal puncture in order to avoid in-

jury of the conduction system and coronary arteries.
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