Prediction of Maintenance of Sinus Rhythm after Electrical Cardioversion of
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Masami Nishino, Shiro Hoshida, Yasuyuki Egami, Junko Kamei, Toshihiro
Takeda, Wataru Furumoto, Masayoshi Kawabata, Tatsuo Ito, Junji Kato, Hideo
Tanahashi, Jun Tanouchi, Yoshio Yamada. Osaka Rosai Hospital, Osaka, Japan.

Background: In chronic atrial fibrillation (AF), even if the patients had successful cardioversion,
high recurrence of AF occurs. Thus, it is clinically important to predict the maintenance of sinus
rhythm after cardioversion. The duration of AF may be an important clinical predictor, but it is often
difficult to evaluate accurately. In this study, we investigated whether echo and Doppler
parameters, including pulsed tissue Doppler imaging (TDI) parameters, can predict the
maintenance of sinus rhythm after cardioversion in the patients with chronic AF.

Methods: Fifty-two patients (57+-12 yo) with chronic non-valvular AF (duration of AF >6 months)
who underwent electrical cardioversion and maintained sinus rhythm for >24 hours were included
in this study. We divided our patients into two groups; success (sinus rhythm persisted > 6
months) and failure group. Echocardiography was performed at 4 and 24 hours after cardioversion
to obtain left atrial dimension (LAD), mitral early diastolic (E) and atrial flow velocity (A),
systolic/diastolic flow velocity in pulmonary venous flow (S/D), and early diastolic (Ea) and atrial
velocity (Aa) of mitral annulus obtained with pulsed TDI. The ratio of each parameter after 4 hours
to that after 24 hours was also calculated

Results: After 6 months, 38 patients (73 %) reverted to AF (failure group). Aa raito in the success
group was significantly higher than that in the failure group (p < 0.05), while there were no
significant differences of all the parameters at 4 hours and the other ratio. Using Aa ratio;1.4, the
sensitivity and specificity of prediction for maintenance of sinus rhythm after cardioverison were
71% and 87%, respectively.

Conclusions: Pulsed TDI parameter, Aa, can predict maintenance of sinus rhythm after
cardioversion in the patients with chronic non-valvular AF.
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Ultimate Miniaturization of Intravascular Ultrasound Transducer: Feasibility
of a Novel Guide-wire Type Imaging Catheter (Terumo)
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Chikao Yutani, Yagami Hiroyuki, National Cardiovascular Center, Osaka, Toho
University, Tokyo, Terumo Corporation, Tokyo

Background. We developed a new guide-wire type intravascular ultrasound (IVUS) imaging
catheter that equipped an ultimately miniaturized ultrasound transducer, and tested it by using
human coronary specimens in vitro to determine suitable element size and frequency.
Furthermore, we compared IVUS measurements with histological measurements to assess the
accuracy of this IVUS.

Methods. The catheter is very flexible with a diameter of 0.025 inch. The size of imaging element
is 0.3mm or 0.4mm in diameter 0.25, and rotates at 1,800rpm. In this study, 4 prototype imaging
catheters which were consisted of imaging element size 0.3mm or 0.4mm, frequency 35MHz or
25MHz were used. Coronary arterial samples excised in 10mm length were immersed in a
warmed (350)) saline bath, and were observed by using motorized IVUS pullback system at a
speed 0.5mm/sec. A total of 12 samples were used to obtain IVUS images in vitro. Vessel area
and lumen area measured by histological microscopic slides and IVUS images were compared
for 50 human coronary arterial segments.

Results. This IVUS images clearly described vessel wall morphology and had a similar
appearance on conventional IVUS images. Vessel area and lumen area were identified
corresponding to the finding of histological microsections. The IVUS imaging with 0.4mm element
and 35MHz visualized more clearly than that with 0.3mm element and 25MHz. There were
excellent correlations between IVUS measurements and histological measurements as follows;
vessel area(y=1.3x-0.4, r=0.89), lumen area(y=1.6x-1.4,r=0.82). Non uniform rotational distortion
was not observed in all transducers when these were examined with phantom model.
Conclusions. This guide-wire type IVUS imaging catheter provides an accurate qualitative and
quantitative information about vessel wall morphology, compared with histological measurements.
This catheter has great potentials which can be used through 5Fr size guiding catheter for
diagnosis. We suggest the present catheter is useful for the evaluation of not only natural
atherosclerotic disease but also accelerated transplant vasculopathy that should be carefully and
frequently observed after heart transplantation.
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Pseudonormalized Doppler Total Ejection Isovolume (TEI) Index in Patients
with Severe Right Ventricular Infarction
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Kuwahara, Kouichi Toyonaga,* Souki Lee,* Hitoshi Toda,* Toshiro Kumanohoso,*
Hitoshi Nakashima,* Tatsuru Matsuoka,* Shinichi Minagoe, Chuwa Tei.
Kagoshima University, *Kagoshima CCU network, Kagoshima, Japan

Background: It has been reported that Doppler total ejection isovolume (TEI)
index, defined as sum of isovolumetric contraction and relaxation time

divided by ejection time, is useful to diagnose right ventricular infarction

(RVI). However, relationships between TEI index and severity of RVI has not
been investigated. Methods: Relationships between and severity of RVI was
evaluated in 24 patients with acute inferior myocardial infarction (MI) (13

with and 11 without RVI) and 20 controls. TEI index was measured as

(a-b)/b, where a is the interval between cessation and onset of tricuspid

flow and b is the pulmonary flow ejection time. RVI was diagnosed when right
atrial pressure (RAP)=10mmHg or RAP/(pulmonary capillary wedge pressure) >
0.8 and it was defined as severe when RAP 215mmHg. Results:1) RV TEI index
was significantly increased in patients with RVI compared to those without

it (0.53+0.15 vs 0.38+0.16, P<0.05). 2) However, RV TEI index in patients
with severe RVI (RAP=15mmHg) was significantly smaller
(pseudonormalization) compared to those with mild/moderate RVI (RAP<15 mmHg)
and had no significant difference to those with Ml but without RVI. 3) By

setting RV TEI index=0.47 as the criteria, the diagnosis of RVI had the
sensivity, specificity, and accuracy of 69%, 73%, 71%. However, 5 of 6

patients with severe RVI showed false negative by this criteria. Conclusion:

RV TEI index is generally increased in patients with RV infarction, however,
severe RV infarction can be manifested with limited or no increase in TEI



index (pseudonormalization).
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Accuracy of the Measurement of the Left Ventricular Mass by Contrast
Echocardiography in Rats

Kumiko Hirata, Haruka Kobayashi, Hideo Hirayama, Masao Daimon, Hiroyuki
Watanabe, Masakazu Teragaki, Fuminobu Ishikura, Junichi Yoshikawa,
Shintaro Beppu

Osaka University, Osaka, Japan

Background and Purpose: Noninvasive assessment of cardiac performance in
small animals has been required in genetic and pharmacological

experiments. However, little data has been elucidated about accurate
methods to determine left ventricular (LV) volume and mass using
echocardiography. The aim of this study was to determine the accuracy of

LV volume and mass measurement using LV opacification (LVO) by contrast
echocardiography in rats.



Methods: LV long and short axes views were recorded using SONOS 5500
(Agilent Technologies) with S12 probe (5~12MHz, 180 Hz frame rate)
before and after 0.15 ml bolus administration of 10% dilution of Optison
(Molecular Biosystem Inc.) via femoral vein in 15 rats. LV volume and
mass were calculated by the area-length method by tracing epicardial and
endocardial border at end-diastole in both cases with and without LVO by
two independent examiners. The mass was compared with true LV weight of
post-mortem specimen. Results: Recognition of the epicardial border was
identical in both cases with and without LVO, resulting that the

epicardial area in the short axis view did not differ from each other
(1.50+0.19 vs. 1.47£0.11 cm2). LV cavity area measured with LVO was
significantly larger than that without LVO (1.07+0.07 cm2 vs. 0.75+0.04
cm2 , p<0.0001). Consequently, calculated LV mass was significantly
larger in cases without LVO. The LV weight calculated by LVO was
0.66x0.06 gram, which did not differ from the true weight of 0.59+0.02
gram. Conclusion: LVO using contrast echo via venous injection is

useful method to measure the LV mass accurately in rats.

7y bUOHEEFHICRB T a2 b T A b a—Eof AN

PHAEA R AIMWEE, FILFE T RS, 0Lz SFARTERN | AR, I
* . BIRFERHR,
RBHNLRZH —PER | REROREEE AT R S O f R

[ 5] EIcB T 2IEBREBEEICIT O a—XBRZH I N TWE N, ELEORESLLH
HEOMMEICET 27T —21FZ L, [BEW] 7y MOBEEFHICBITS22 > N7 A b=
—EOF R AR5, [ik] 7 v MBPE (KH285~325g) % %412, Agilent
technologyf:SONOS

5500, S12 (5~12MHz) #Efii1-i2C, WiE.L— 2 —Xdarea-lengthiE |2 H-S < A H E R
Wa, a7 A bza—FHnenWgs GEay) & HnichEs () Tirolz, BEK
WEE AL, FS069 (10%7R,0.15ml) % KEREARD S5 Uiz, LAREORE T 2 id T,
PEBERHAC 22 SR EME O DN R X OVMEO Wi fg & AREEE COERN G AEEREA2HH
L. %o EERFEZRME st Le,  [FER] 2AIcW T, 2 4EI X0 O R ERE
W kL7, ARONEOWEREIL, 2 ETIEEa L EORIE L Y FEICKTH - 7=
(1.07£0.07 vs. 0.75£0.04 cm2 p<0.0001) ., ZZCAMER OErEFEIL, MEORIZZEIZR D
©72(1.50£0.19 vs. 1.47+0.11cm2), FE =2 L TIE, AR LHEEZIBRIHEL L2, 35T
. FE S AEEZRD NI = = EHIfE : 0.80£0.05, 0.66+0.06.
0.59+0.02 gr.), [#EFE] =2 N7 XA FM&OEHT 2 &, 7 v MOFHO NS A RIZ R E F6E
T, DEEZIEMRIZITI ZENARETH D,

Bl Zy boOLBHEEEZ LT -XEHOTEHT A, B hoOFEEHHOI R
ZHWTHEWDWLDONE 5N ?

IS Z ourfliTarea-lengthiEZ AW TR Y | RELRETELC2WEE X T, LV EME
RH AT O 22X, Ty MUBDOHEEZHN LT ER bR nEEZ D,



