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aeticlogy (P < 0.0014) were significant risk factors for 30 day mortality on
multiple logistic regression. Survival for all groups (+SEM) including in hos-
pital monality at 1, 5, and 10 years was 87.28% (:+ 1.28), 70.7% (& 2.09) and
47.62% (+ 3.45) raspoectively. Factors associated with a signiticantly worse
pragnosia on Cox's proportional hazards modal included highar preoperative
NYHA status (P < 0,0034), LV dysfunction: (P « 0.0012), increasing age
at operation (P « 0.0001), aetiology of regurgitation (ischaamic worst (P <
0.01) and vaive raplacemant rather than repair (P « 0.034),

Conclusion: Mitral valve surgery for degenerativa MR is associated with
low mortaiity, espaclally when repair is poasible, Ischaemic MR, traditionally
thought to carry a wrwse surgical prognesis, had a low moentality aimilar to
rheumatic disease.

1068-43| A o, Coronary Disease, and Thromboemboliam
Risk After St. Jude Machanical Valve Roplacement

8. Khan, L. Gzar, R, Kass, Q. Fontana, 8. Raisal, M. DoRobenia,
M. Sandhu, A. Trento. Cedars-Sinai Medical Center, Los Angeles, CA, USA

Background; Reported thromboemboliam (TE) rates vary widely between
inatitutions for the same proathetio valves. We hypothesized patient age was
an important factor explaining variations in TE rates,

Methods: We analyzed TE data in 78 congecutive patients undargoing
St Juda valve replacament (4,319 patient-yeam), Pallent groupa wore aortic
(AVR), mitral (MVR}, and double valva (DVR).

Reaults: Eiderly patienta (=68 yeara) had more diabetes (DM), hyper-
tonaion (HTN), coronary disease (CAD), and underwent coronary bypass
surgery (CARG) mora often, TE ratea ware aignilicantly higher in the eldarly
(P = 0.02), Univariate risk factors for TE were age, presence ot CAD, con-
currant CABG, DM, and HTN. In multivariate analyaia, only CABG (P = 0.01)
wan a gignificant risk tactor for TE.

Linearized TE rates (Eventa/100 pt yoara)
MVR AVR DVA Total

Age =08 23 AR 24 a
~08 28 a1 kX a0
CABQ N vz 190 28 18
\ A6 A 4.0 3.8

Conclusions: Afthough TE ratos are higher in the elderly they are also
agsociated with other coronary risk tactors. Mullivanate analysis suggests
coronary atherosclerosis is a strong underlying iisk factor for long term
TE risk. The mechanisma of the association of CAD with future TE risk in
prosthetic valvo pationts are nat clear.

1068-44 | Long-term Follow-up of Atrial Contraction
Following the Maze Procedure in Patients With
Mitral Valvular Disease

S. Yuda, S, Nakatani, M. Yamagishi, Y. Kosakai, K. Miyatake. National
Cardiovasucular Center, Osaka, Japan

Background: Although the Maze procedure tor atrial fibrillation (Af) has been
effective to restore sinus rhythm (SR) with mitral valvular disease, the long-
term results of this procedure has not been determined.

Methods: Wa echocardiographically studied 94 consecutive patients with
mitral valvular disease (age, 1 9 years) before, eardy (3.1 + 3.3 months)
and late (2.2 + 0.9 yoars) atter the Maze procedure. The mean follow-up
period was 2.4 + 0.9 years (range, 0.9-4.5 years). Measurements included
loft atrial diameter (LAD), feft ventricular diastolic diameter (LVD) and the
peak velocity (Av, cm/s) and time-velocity integrat (Ai, cm) of late diastolic
filling wave (A-wave) obtained trom transmittal flow recordings. Atrial filling
fraction (AFF, %) was calculated as a fraction of Ai to time velocity integral of
total diastolic filling.

Results: Left atrial and ventricuiar diameters significantly decreased after
the procedure {from + 12to + 7 mm, p < 0.01 for LAD, from 54 + 9 to 47

+ 6mm, p - 0.0t for LVD) and did not show signiticant changes during the
tollow-up period.

SR At A-wave Av Ai AFF
Early 70 (7 %) 24 (25%) 41 (44%) 484117 41 1746
Late 65 (69%) 29 (31%) 32 (34%) 45+ 14 4+1 176

p value NS NS ) NS NS NS NS

Conclusions: 1) Sinus rhythm and atrial contraction recovered early after
the Maze procedure in most patients, and they were maintained for more
than 2 years. 2) Once active atrial contraction was resumed, the degree of
contraction did not change thereafter. 3) These results demonstrate that the

Maze procedure is effective for a long period in patients with mitral valvular
disease.
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1068-45 | Indexed Effective Orifice Area at Rest Predicts ™~
Iincrease in Gradient During Maximal Exercise in
Patients With an Aortic Vaive Bloprosthesia

P. Pibarot, J.G. Dumasnil, J, Jobin, M, Lemieux, L.G. Durand. Quebec Heart
Institute, Quebec, and Institut da Recharchas Clinigues de Montreal,
Montreal, Quebec, Canada

Patiants with aortic bioprostheses do well despite relatively small eflective
orifice areas (EOA) and high transprostheti gradients (TPG) at rest. How-
aver, lew data have haen collactad in these patients during exercise. In this
study, 10 patients with a narmally functioning Medtronic Intact bioprosthesis
and preserved left ventricular function were submitted to a maximal ramp up-
right bicycle exercise test using workload increments of 10 Watts/min. EOA
and mean TPQ were measured at rest and during exercise using Doppler
achoeardiography. EOA waa moasured by the continuity equation and mean
TPQG by the Bemoulii equation with inctusion of pravatvular velocities. At peak
gxersiso (moan maximal workload: 114 + 88 Walts), cardiac index increased
by 3.29 + 0.75 L/min/m?® (122 + 28%: p < 0.0001) whereas mean TPG
increased by 11 4 7 mmHg (84 3 50%; p = 0.0001) and EQOA by 0.19 =
0.18cm? (12 1 11%; p = 0,007). A sirong correlation was found between the
increase in mean TPQ during maximal exercise and the EQA al rest indexed
for body surface area (r = 0.86. SEE = + 4.0 mmHg; p = 0.0008) and the
incraase in EOA with exercise also correlated with the indexed EOA at rest (1
= 0.63, SEE +0.15 cm?, p = 0.05). Due to the increase in EQA, the increase
in TPQ was less (- 12.2 + §.9 mm Hy; p = 0.002) than predicted theoreti-
cally, had the EDA remainacd fixed. Thus, in these patients, the increase in
moan TPQ with maximal exercise could be predicted accurately trom the
indexed EOA at rest. The aclual increase in TPG was however less than
expocted due to the potential of EOA to increase during exercise. Further
studies ara necessary t0 determine how these relations apply 10 other types
of prostheses.

1068-46 | Long Term Maintenance of Sinus Rhythm by

Combined Valve and Arrhythmia Surgery in
Patienta With Mitral Valve Disease and Atrial
Fibrillation

AE. Tuinenburg, 1.C. Van Gelder, R.G. Tieteman, J.G. Grandjean,
H.J.G.M. Crijns. Thoraxcenter, University Hospital Groningen, The
Netherlands

Background: Atrial ahythmia surgery in addition to vaive surgery in pts. with
atrial fibrillation [AF] is advised because serial cardioversion therapy of AF
after valve surgery generally fails. We investigated thythm outcome in pts.
with a history of AF who underwent mitral valve surgery in combination with
a left atrdal isolation [LAV] procedure.

Methods: 14 pts. with significant mitral valve disease {1 miltal stenosis
[MS], 11 mitral regurgitation [MR], 2 MS/MR) of ditferent etiology undenvent
the combined procedure. NYHA class was 2.9 t 0.5. Chronic AF was present
in 11 pts (in 2 pis. ~5 years), 3 pts. had previous AF. Mitral valve repair was
possible in 9 pts., 5 pts. received a vatve prosthesis. LAl procedure took an
additional 30 to 40 minutes and consisted of atrial incisions, cryoablation and
resection of both appendages.

Results: All pts. were in sinus rhythm [SR] immediately after surgery.
Relapse of AF occurred in 10 pis. and within 7 days (peak incidence on day
3). At hospital discharge 7 pts. were still in AF, but 2 months later all had
spontaneously converted to SR. During follow up (median 6 months, range
3-17 months) no new relapses of AF occurred.

Conclusion: Combined mitral valve surgery and left atrial isolation provide
long term SR in pts. with a history of AF. As the procedure time of left atrial
isolation is shorter than of the Cox-maze operation, left atrial isolation seems
praferable for combined surgery.
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1069 154} Closure of Muscular Ventricular Septal Defects

With Modified Amplatz Device in a Canine Model

Z. Amin, X. Gu, J.M. Berry, J.L. Bass, M. Urness. J. Titus, K. Amplatz,
Children’s Memorial Hospital, Chicago, IL; Fairview University Medical
Center, Minneapolis MN, USA

Background: Repair of muitiple ventricular septal defects (MVSD) has always
been challenging to the surgeon. The long term morbidity and mortality is
significantly increased if the defects are closed via left ventricuiotomy or



JACC  February 1998

~ JSSULTATIG Wiy OTGr compiex congenital anomalies. The purpose of thig

study was to close MVSD's with modified Amplatz device which s retrievable.
self contering, repositionable and low profite. It is constructed of 0.004 inch
Nitinol wire mesh filled with polyester fibars.

Mathods: MVSD was created in twelve dogs via right thoracotomy with the
hetp of a sham punch. The location was anterior muscutar (3), migmuscular
(4). apica! (4) and atrioventricular canal type in ane. The size of the defect
ranged from 6 mm~-14 mm. Three of these defects wers closed intraopera-
tively with the help of ine catheter through tha right ventricular free wall. The
remaindar of the nine VSD's were closed three to six weeks post operatively
in the carliac Catheterization Laboratory. The devices were placed through
a 7 Fronch sheath percutaneously. Transesophageal echocardiography was
utilized for optimal placement.

Resuits: Placement was successful in ail fwelve animals. The immediate
closure rate was 1007 when the dsvice was placed infracperatively. The
percutanecus clogure rate was 58% (5/9) immediately after placement of the
device, 77% (7/9) after one month and 100% (9/9) after three montha. One
dog required a second device.

Conciusion: This device appears highly efficacious in cloging muscular
ventricular sepial defects. Since it can he delivered with a small delivery

sheath and ts completel: retrievable after daployment it wili be highly suitable
for smali children.

Interventional Closure of Atrial Septal Defects

With the Amplatzer ~ Device in Children and
Adulis

P.G. Bjomstad', F. Berger®, 1. Dahnea?, E. Thaulow' . B. Smevik',
§.S. Michalsen', P Ewer®, PE. Lange” . ' Rikshospitalet, The National
Haspital, University of Oslo, Noway: “Deutsches Herzzentrum Bettin,

Purpose: The earty results from two different centers of percutaneous in-
terventional closure of atnal septal defect (ASD) at the oval fossa with the
Amplatzer™ device are presented.

AMatena! and Method: The implantation of the Amplatzer™ device was
started and pedommed in 34 patients with the age of 1.2-70 years mean 19.3
+ 221, modian 8.1. The weight was $.4-120 kg, mean 39.4 + 23 .8, median
23.8. The stretched ASD size was 6-20 mm. mean 12.3 + 3.8, median 12
mm, the flow ratios from 0.9-3.0:1, mean 2.0 + 0.53, median 1.8, calculated
from oximetric measurements.

Resufts: A device could be implanted in all cases without problems.
No complication occurred, except for one transient disc thrombus, which
resolved uneventlully after additional heparnn treatment. The fluoroscopy
time was 10.7 + 5.3 min., median 9.3. The longest time ot 27.4 minutes
occurred in the first patient. The interventional time was 45180 min.. mean
999 + 30.3, median 95 On the moming fallowing implantation, the devices
were found to remain in correct position. A - 1 mm shunt was detected n
ane with color Doppler. Neither venous inflow nor valves were alfected and
nommalization of the seplal movement had already occurred. During up to
one year's follow-up no adverse effect has been detecied. The minimal shunt
of less than 1 mm persists after 3 months.

Conclusion: Selected ASDs at the oval fossa can be closed easily, reliabty
and safely with the Amplatzer” device in all age groups.

1069-156 | Repeat Balioon Dilation of Congenital Vaivar
Aortic Stenosis: Immediate Results and Midterm
Outcome

G.M. Satou. S.B. Perry, J.E. Lock, J.F. Keane. Children’s Hospital, Boston.
Massachusetts, USA

Balloon ditation (BD) is the primary treatment for the initial management of
congenital vatvar aortic stenosis (CVAS) for pts of all ages at our institution.
However, the preferred approach to restenosis following BD of CVAS remains
unclear. In order to determine efficacy, we reviewed all available data on pts
who underwent 2 or more BDs of CVAS between 1/85 and 12/96. Among 298
pts (70 neonates), 37 underwent repeat BD, 3 of whom had a prior surgical
valvotomy and 4 with hypoplastic left heart syndrome (HLHS). A greater
proportion of neonates had a repeat BD (26% vs 8%, p < 0.001). AtBD2 (1
d-7.5 yrs post BD1), the peak systolic ejection gradient was reduced from 66
+ 231035 + 16 mmHg (p < 0.001). Aortic regurgitation (AR) increased in 11
pts (30%), and was moderate or mare in 8 (22%). There was no procedure
related mortality.

During a mean follow-up of 5 yrs (10 mo-11 yrs), there were 2 deaths, 1
surgically related and 1 following withdrawat of support in a pt with HLHS. Of
the 35 survivors, 5 had operations for AS or AR and 2 pts had a Norwood
procedure. Among the remaining 28 pts, 24 of 25 (36%) were asymptomatic,
the maximurn instantaneous Doppler gradient across the aortic valve was 50
+ 15 mmHg in 26 pts, and AR was moderate or more in 8 of 27 (30%) pts.
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Conclusions: 1) Repeat BD is feasible, effective. and without monality 2)
AR was at least moderate i+ 22% of pts atter BD2. 3) Repeat BD was more
common in those who had B0 as neonates

1069-157 ] A New Controlled Relesse System for Standard
— 0,082" and 0,038” Gianturco Coils s

C.Y. Owada, P. Moore. University of California at San Francisce. San
Francisco, 2 SA

Backgroung: Coil embolization during PDA closure has stimulated the devel-
opment of controfied release systems. This report deseribes the safety and
effectiveness of a new controlled release aystem for 0.052” and 0.038" coils
consisting of a guide wire that was snapped onto the end of the Gianhurco
coil allowing retrieval of the coil through a long sheath. The coil was released
by actrancing a directional catheter over the quide wire thereby unsnapps
the coil for delivery. The reliability of coil retrieval and release was fested
in vitro. The 0.052" controlled release aystem was subsequently used in 6
patients fo close large PDAs. Procadural results were compared with a cohornt
of ,;6 patients who had attempted large PDA closure using uncontrolied coit
reiease.

Resuits: In vitro testing showed 100% successful retrieval and release
of a fully deployed coil with the force required for rolease 3 times the
torce required for retrieval (7.4 + 20 vs. 1.4 ¢+ 0.4 N for 0.052" coils; 3.1
+ 08 va 1.0 + 0.3 N for 0.038" coils). Six of 6 controlled codl release
patients (100%), ages 16 montha to 48 yrs with PDA diameter 4.1 + 0.7
mm, had successtul closure with no incidence of coil embolization. These
resufts compare favorably to the 11 of 16 uncontrolled coil release patients
(69%). ages 3 months 10 43 yrs with PDA diameter 4.3 + 0.6 mm, who had
successful clicsure.

“p - 005

Retease System  EmboMat Rate’  Procedure Time'  Fluora Time'  Hosp Charges
Uncantrofied {11) 327, 269 £ 78 64 £ 44 11470 = 3486
Cantrofled (6) 0% 186 = 27 34 116 9810 + 431

Conciusion: The new 0.052-in coil refease system is safe and effective
tor closing large PDAs. The 0.038-n release system may prave wsehul for
controlled closure of smaller PDAs and technically difficult penpheral vascular
anomalies. Further chinical tnals are warranted.

1069-158 | Transcatheter Occlusion Versus Surgery for
Patent Ductus Arteriosus: A Five-Year
Experience of Treatment Success, Hospital
Course and Complications

K.L. Aosen, G.L. Rosenthal, R.G. Grifka, M.R. Nihull, C.€. Mullins, F.F. Ing.
Texas Chitdren’s Hospital, Baylor College of Medicine, Houston, Texas, USA

Background: Current treatments for patent ductus arteriosus (PDA) include
surgical ligation/division and transcatheter occlusion. The purpose of this
study was to compare ireatrment success, hospital course and complications
follawing surgical versus transcatheter treatment of isolated PDA.

Methods: Hospital records from 1/93 to 3/97 were retrospectively re-
viewed. Complications were defined as post-procedure events which caused
morbidity or prolonged hospitalization. Successful treatment was defmed as
no residual ductal shunting on follow up echocardiogram.

Results: Successtul treatment in the surgery patients was 47/48 (97.9%)
and 106/114 (93.0%) in the catheterization patients (p = NS). Cathetenization
devices implanted were Gianturco-Grifkca Vascular Occlusion Devices (13
patients) and Gianturco Coils (95 patients). (PP-Post Procedure, ICU-Inten-
sive Care Unit. CT-Chest Tube)

(Data = Means) AGE YRS WTKG PPDAYS ICU DAYS CTODAYS ETT HRS

Surgery a5 157 58 14 y2 aa
Cath 74 235 1 02 00 00
pvatue 0.013 0.001 -0.001 0.001 - 000t -0.001

At least one complication was found in 19/48 (39.6%) surgical patients and
9/114 (7.9%) catheterization patients (p < 0.0M).

Conclusions: Transcatheter occlusion and surgery are equally effective
to treat PDA. When compared to surgical therapy, transcatheter occlusion is
associated with significantly tewer complications. less morbidity and tewer
post procedure hospital and ICU days.






