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Results: 1) Right after coronary ligation, MR was only trace with limited
increaso in LV end-systolic volume (26 1. 7 vs. 1€ . Smi, p « 0.01). 2)
Aftor B8 wevks, modorate MR doveloped as the LV dilated (44 + 8 ml, p
< 0,01 va. acutn), without change in EF (36 + 7% to 39 & 3%). 8) As
MR dovelopad, the PMs shifted poatoriorly and madiolaterally, especially tho
ischamic madial PM (p < 0.0001), and tho annulus diiated (p < 0.01). The
only indepandant pradictor of MR was tho Increase in tho tethering distanco
from PMs to antertor annulus (~ = 0.86).

Conclusion; LV and PM ischemin without dilatation fails to produce im-
portant MR, (schamic MR with LV ramodeling ralatos strongly to changes in
the AD geometry of the PM and annular mitral valvo attachmants.

Chordal Force Distribution Detarmines Systolic

™ Mitral Leatiet Configuration and Saverity of
Functional Mitral Ragurgitation

S.L. Nistsen', H. Nypaard', A.A, Fontaing®, J.M. Hnaenkam',

N.T. Anderaon', S, Ho", A.P. Yoganathan™. 'Skejby Sygohus, Aarhus
Univeraity Hospital, Denmark; * Georgia Institute of Tochnology, Atlanta, GA,
USA

Functional mitral rogurgitation (MR) 13 cauand by changes in several alamenis
of the mitral valva apparatus. Intorachon among 1heso have to comply with
tha chordal forca distribudion datinad by the chordal coapting torces (Fe)
greatod by the franamitral prosaure diforence (LVP-LAP), which ¢lose tho
lonfleta and the chordal tethenng torces (Fy) pulling the loatlats apan

Fiva poraine milral valves wore investigated in vilio 1o test tho hypothe-
sia that tunctional MR 18 directly related to altarations of the chordal tarce
balance, Y[Fc-Fy). Indapendent varations of the spatial positions of the
papitary musclea and LVP-LAP allowed direct measurements of Fy and Fe
with chorda! torco tranaducers attached to the primary chordae. Chordae
geometry, regurgitant oritice aren (EOA) and occlusional loatlot area (OLA)
needed to cover the loaflot oritice for a given leaftet contiguration woro as-
aassod by 20 echo and rocanstructod three-dimensionally. OLA was used as
oxpreasion for incomploto leatlet coaptation. Regurgitant fraction (RF) was
moasured with an electromagnotic tlowmater,

Using ANQVA linoar comolations wore tostad betwoen Y |Fe-Fq) and OLA
(regrosaion coafficiont (min-max) 1t = - 118 G5 mm*/N; p - 0.001), EOA
(P= a8 - N mMEN P - 0.00) and RF (te 006 -0.0110 *N; p
- 0.001). Incronsing Fy by papdinry musclo medalignmant restrictod loaflet
mability resulting n an apical and postorior shitt of the coaplation line. Anterior
leafiat coapting torcos incroased duo to mitral leatiot romodeting generating
anonunitorm EOQA,

Altored chordal torce distribution caused functiona! MR based on tonted
loaflot contiguration absorved clinically. The data suggest that chordal recon-
struction should be considered to ropair ischemic MR.
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{ 1223-41 | Hospital Recovery After Cardiomyoplasty
Surgery: Relationship to Surgeon Experlence in a
Muiti-Center Trial

V.A. Lonchyna, J.K. Kirklin. On behalf of the C-SMART Investigators. Loyola
University Medical Center. University of Alabama at Birmingham. USA

Infroduction: Haspital martality in previous FDA studies of cardiomyopiasty
has been 12-31%. Lower hospital mortality is likely to be required tor ac-
ceoptable nsik/benelit. In order to minimize experience as a factor in hospital
mortality, the Cardiomyoplasty - Skeletal Muscle Assist Randomized Trial
{C-SMART) instituled a tormal training program for all new surgeons.

Methods. Surgical training included hands-on animal experience, obser-
vation of a clinical case, and an experienced surgeon at the first case.
Between September 1994 and July 1097, 33 treatment patients reveived
surgery.

Results: There was 1 early (within 30 days) witnessed suddor death atter

discharge trom inttial hospitalization. Median (range) length of surgery and
hospitalization wore:

1st case (52%) othars (48%) o-value
skin-to-skuin time (hrs ) 56 ((25-11.9 6.1(4.0-9.0) 0.428
ICY days 4521 5(2-7) 0.904
days hospitalized 15 (7-29) 11.5 (6-20) 0.027

Conclusion: Despite over 50% of surgeries being the surgeon's initial
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cardiomyoplasty exporience, carly mortality has remained low (3%). and
aparative timo and duration of ICU stay were not affected by surgeon oxpo-
rtenco, This supports C-SMART's organized surgical training as an effective
tool to Improve aarly outcomos aftor cardiomyaplasty.

1223-42 | Bridge to Recovery: Improved Survival in Patlents

With Acute Viral Myocarditls Using Temporary
Extarnal Pulsatile Ventricular Support

J.M. Chon, T.B. Sparver, M.T, Gardocki, A.F. Choudhri, M.C. Oz, Columbia
Univarsity, Div. of Cardiothoracic Surgery, N.¥, NY, 10032, USA

Acuta viral myacarditis (AVM) can cause rapid cardiac decompensation lead-
ing to o spoctrum of clinical outeomes, trom tull recovery to complete hean
failure. Conventional thorapy with steraids, aggressive diuresis, and inotropic
aupport ofters the possibility of complete myocardial recovery, but is often
naltactive with subsequent poor outcomes. We examined the ABIOMED vol-
untary world registry with tho use of a temporary extemnal pulsatile ventricular
assial dovica, tho BVS 5000 (BVS), in tha setling of AVM.

16 patiants with AVM undarwent device implantation. 11 (69%) underwent
biventrieular suppor, 4 (25%) underwent left ventowlar support and | (6%)
underwent nght ventricular support tor an average of 9 days {range 1-62).
The average age tor s group was 24 + 11 years. Complete hemoaynamic
datn were available tor 8 AVM patients and aro tabulated below:

Vanabie PRE- QVS ON BVS OFF BVS
Moan DP (mmty) 60« 13 D 1+ 12 IZ ML)
Lett Ataum (mmHg) M a 12t h 15:3
CVP (mmiHg) EAIRE ] t3:1 6 Wt
G (Liminvmdy 14202 28:06 36:07
DUN (mgrdt) 52 v 43 36 ¢ 21 28: My
Croatining (mg/di) 22016 172+02 11:05
SGOT (umy 806G + 577 1€0 ¢+ 398 72+

Oworall. in this cohort, 5/ {56%) patents had infechious complications. 20
(22%) had embalic evonts, and 59 {56%) expenenced penoperative ~enal
msutticioncy. However, nearly halt of these complications developed priof to
BVS assistance. 8/16 {56%) AVM patients were both successtully weaned
from dovice support and discharged home.

AVM represents one af the growing indications for which tempotary me-
chanical ventricular assistance may be most eftective. Failute to achieve tull
ventncular recovery while on device suppont stll aftows tor other surgicat al-
tomatives. including implaniation of a long tenm implantable ventricular assist
dewvice, or cardiac transplantation,

1223-43 | Improved Survival Rates Support Left Ventricular
Assist Device implantation Early After Myocardiat
Intarction

JM. Chen, J.J. DeRose. J.P. Stater, T.B. Spaner, A.F. Choudhn,
T.M. Dewey. KA. Catanese. MA Flannery, B.C. Sun, M.C. Oz. Columbra
University. Div. of Cardiothoracic Surgery. NY.. NY. 10032, USA

Implantation of left ventncular assist devices (LVADs) early after acute my-
ocardial infarction (M1} has traditionally been thought to be ausociated with
high monalty rates. A recovery penod of two to three weeks is thus often
mposed prior to LVAD implantation. thereby allowing for hemodynamic and
end-organ stabilization.

Wae investigated the impact ot preoperative Ml on the sunaval rates of
patients who received a Thermo Cardiosystems Incorporated (TCi) LVAD
either . 2 weeks (EARLY) ar -2 weeks (LATE) atter MI.

EARLY’ LATE

Total Number " 9

Age (years) 527 .78 87169
WomenMen 1.10 27
Pneumatic'Electne 4T 54
Time from Ml (Days) 68 :51 229 :864
Intraaortic Balloon Pump 8(72.7%) 6 (66.6°)
Pulmonary Capillary Wedge (mmHg) 280 :+53 286 : 58
Cardiac Index (L/min:m?) 21:05 18:04
Concomitant Right Ventricutar Assist Device 1(9.1%) 1(11.1%)
Nitric Oxide 2 (18.2%) 0
Percent Trauspianted 6 (54.6%) 5 (55.6%)
Percent Explanted 213.1%) 0
Morntahly 2{18.2%) 4 {44.4%)

‘p - 0.05 EARLY vs, LATE or all variables analyzed

in the EARLY group, one patient died of multi-system organ failure 4 days
after TCI LVAD insertion, and another died of a pulmonary embolus 3 days
after TCI LVAD insertion. One additional patient in the EARLY group, who
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recewved a CABG ano day post-MI and an LVAD soven days thereatter, was
succeossfully weaned from device suppont and underwent device removal 101
days later. He ts alive and well 24 months aiter devioe romoval, with a 50%
ostimated ejection frachon by postoperative MUGA scan.

Tha longterm outcome of patients after recert Ml may be improved
substantially with the prompt use of the TCI LVAD. These data suppon the
earty identification and timely application of this modality in post-M! LVAD
candidates. The aggressive implementation of this strategy may additionatty
reveal a subgroup of patients for whom post-Mi temporary LVAD insertion
may atlow tor full ventricular recovery.

1223-44 | Neuromuscular Function of the Latissimus Dorsi
' Muscle in Goats After L.ong-term Dynamic
Cardiomyoplasty

E. Monnet, E.C. Orton, G. Chidd. G Jacobs. Colorado State University, Fort
Cottins, Colorada, USA

Background: Skeletal muscle deteroration 5 a imiation to long term dynamic
cardiomyoplasty. The etiology of the skeleta) muscle detenoration needs to
be better understood i stralegies tor preservation of skeletal muscle are
to be developed. Ischema, decreased muscle preload. muscle overuse
and chronic electrncal shmulabion have been proposed as causes for mus-
cle detenoraton. Denervatign of the muscie fiap also has been suspectad
since dispersion of acetylcholine receptors has been reported after dynamic
cardiomyoplasty.

Methods: To evatuate fanssimus dorsi muscle neuromuscular funchion
after long term dynamic cardiomyopiasty we pertormed neuromuscutar tunc-
tional analysis and histology on the latssymus dorst muscle and thoracodorsat
nerve of normal goats and goats after 6 months of dynamic cardiomyopiasty

Resufts: Four ot 6 goats in the cardiomyoplasty group had posmive sharp
waves of fibrifation patentials, or both. on etectromyograms whereas 0 of 6
gaoats in the control group had these changes (p = 0.034). Conduchaon vetocity
of the thoracedarsal nerve ot goats from the cardiomyoplasty group (58.32
+ 9.80 m/s) was decreased compared to the goats from the control grout
(71.48 = 571 nvs, p = 0.02). Peak voltage ampltudes were decreasec
in the cardromyopiasty group (first peak = 165 = 1.17 mV. second peak
= 178 r 129 mV} compared to the controt group (hrst peak = 2730 -
921 mV, second peak = 23.30 = 8.32 mV. p = 0.002). Skeletal muscle
hestotogie changes were compatble with denervation. Severe mjury 1o the
thoracodorsal nerve i goats rom the cardiomyoplasty group was preser.
on nesve histology.

Conctusicn: Neurophysiotogic and histotogic changes after cardiamy-
oplasty suggest denenvation injury
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| 1224-154! VSD Repair With Fresh Autologus Pericardium,
10 Years Experience

2. O, C. Houde. A. Cloutrer, J. Perron. J. Cote. G. Deliste. J Guay.
P.C. Cartier. Laval Mosprtal, Ste-Foy. Quebec, Canada

Background: The objective of this study was to determine the incidence
ot VSD patch aneurysm when autologus pencardium was used to ciose a
ventricular septal detect.

Pre-operative, early and late post-operative echographic data tor each
patient were reviewed to evaluate the presence ot patch aneurysm

From Februasy 1986 to March 1997. the charts trom 243 patients. under
15 years of age. who were available for follow-up were reviewed. 137 were
male, 106 were female. Mean age was 2.12 years (+ 0.16) ranging trom 4
days to 14.9 years.

Pathologies were: Ventricular septal detect (121). Tetralogy of Fallot (59).
Atrioventricular septal defect (41). Transposition of the great artenes (15)
Double outlet night ventricie (7)

Follow-up ranged trom 1 month to ten vears with a mean ot 5.89 years (
1.32)

Results: Only 2 patients were found to have patch aneurysm (- 1%}
One was a 3 months old gifl with an isolated VSD. A residual VSD was
cetected by echo early post-operatively. The patch became aneurysmal
within three months and gradually enfarged. Recperation was pertormed
.-} months later. Theie was no aneurysm found 3 years post-operchvely.
The second patient had an atrioventricular septal defect repair. QOne month
pust-operatively the VSD patch was aneurysmal. Subsequent tallow-up taited
to reveal any enlargement of the patch.

SUSA

Conclusion. VSD patch closure with autologus pencardium s a sate
procedure. Anaurysmal formation was not found to be a problem up to 10

years post-operatively  Autologus pencartium (s an excellent alternative tor
VSD closure

1224-155| Diastolic Ventricular Function Immediately
7777 Before and After Fontan Procedure

M Koide, ¥ Imai, ¥ Takanasty, K. Seo, M. Teraga, M. Aoks, T. Shin‘oks,
T Hramatsu, J. Ohta. Tokyo Women's Medical Collage, Tokyo. sapan

Background: The role of diastolic ventnicutar tunction betore and after Fontan
operation has nol been well understood. Considering the unique hemody-
namics of the Fontan crrculation, it may affect the acute postoperative course
We gtudied chastolic function immediately before and atter Fontan operation

Methods. Seven patients who underwsnt Fomtan operation (4 with LV
morphology and 3 with RV mamphotogy, mean age 2.7 + 0.4 years) wera
studied. Six patienis with subputmonary VSD with least ehunt served as a
control group. Ventncutar pressure was recorded with a catheter tranaduces
and simuitaneous direct achocardiography was done 20 mimnutes before ard
after bypass. Relaxation fate (Tau) using the monoexponential mode! with
a non-zera asymptote was denived trom the pressure tracing. Myocardial
stiffness canstant (Kmy in LV marphology heant was measured from diastohe
dimension-stress: cefation. Rate-corrected mean velocrty of circumterential
shortering (MVcfc) was measured as a systolic performance

Tau (msec) Km mvet
Pre Post Pre Post Pra Post

Foman 399 - 41 1038 :242° 171 - 3A302:63° 074015 0730 18°
Caontrot 341 -39 382-98 190:27 96x23 107005 115:01

"p. 00tusPre ® p . 005us Control

Resuits. Tau was not different between groups before bypass which
signdficantly elongated after bypass in Fantan group, whereas o did not
change m the control group. Km was not difterent between the groups befare
bypass which sigruficantty increased after bypass in Fontan group and did
not change m the control group. mVcte was sigrificantly lower in Fantan
group betore bypass and did not change i both group after bypass. Thus.
ventncular refaxation was impatred and myacardial stiffness mcreased after
bypass in Fontan greup compared with the control group

Cenciusions. \mpatired early relaxation as well as myocardial shitness

may have affected the hemadynamics n the early postoperative phase after
Fontan pracedure

[1224-156 | Changes in Flow Patterns Detected by ECHO in
— Infants With Hypoplastic Left Heart on
Subatmospheric Oxygen

D Dodd. A Kavanaugh-McHugh. R.J. Boucek, Jr . Vanderbit Children's
Hosputal, Nashwille, TN, USA

Supplemental nitrogen has been used to tower F,O; below 0.21 in intants
with hypoplashc teft heart syndrome dunng the pretransplant penod. “Subat-
mosphenc oxygen® s expected to increase Ry, decrease Q;, and increase
Q,. We prospectively pertarmed ECHOs on 9 intants befare, 1 hour after and
24-48 hours after imtiaton of supplemental mtrogen. By measunng vessel
drameter on 20 ECHO and VTion doppler ECHO, flow in vanous vessels was
estimated m liters/min (mean = SE). MPA, RPA and LPA flows decreased.
Antegrade PDA flow was unchanged but retragrade flow decreased, so that
net systemic fiow increased. Innominate flow increased. Mesenternc flow was
low hut an increase reached signiicance for the larger cehac trunk. Even
mod -5t decreases mn systemic saluration redistnbute cardiac output from
pulmonary to systemic crculation and may imprave patient stabiity while
awating transptantation

Pre 1 Hr vs Pre 2348 Hrs vs Pro
MPA 30C - 020 230009 p- oM 235026 p- 00
RPA 096 + 013 475010 p. OO 072:00 p- QO
LPA DAY - 012 062 : GO7 v 002 G661 : 007 p- 002
POA-Ante 065 :008 )66 : 006 NS 06E - 007 NS
PDA-Retro 033 :003 022 :005% p 0O Q21 2004 P- 0O
Innominate 015:002 020:005 p- 00 020:003 p- 005
Celac 007 =00 007 0M NS 00300 p- 005
S Mesenternc 003 - 00 004 :-00 NS 003 001 NS
Saturation 92 = 1 84 + 1 p- 001 82:2 p-0M
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