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WHAT DO WE DO WHEN THROMBOLYSIS FAILS? A UNITED
KINGDOM SURVEY
BD Prendergast, A Shandallt &MB Buchalter
Departments of Cardiology & tMedical Audit, University Hospital of
Wales, Cardiff

The benefits of thrombolytic therapy in acute myocardial infarction
(AMI) are established. However, angiographic studies have
demonstrated that reperfusion of the infarct-related artery is
unsuccessful in 15-50% of patients and this is associated with a poor
prognosis. We have undertaken a postal survey amongst British
Cardiac Society members actively involved in the management ofAMI
to determine the current management of "failed" thrombolytic therapy.
A reply was received from 290/387(75%); 20(7%) were unsuitable for
analysis. There were 153(57%) Cardiologists and 117(43%)
Physicians with a cardiac interest. 162(60%) have an on-site cardiac
catheterisation laboratory, 112(69%) equipped and staffed for
emergency angiography +1- PTCA. Steptokinase is the thrombolytic
agent preferred for routine use by the majority (n=242, 90%).
149(55%) routinely seek evidence ofreperfion of the infarct-related
artery, although 55(20%) confine their search to selected cases,
usually young patients with anterior AMI. The most commonly used
parameters of successful thrombolysis are the resolution of chest pain,
the occurrence of reperfusion arrhythmias and improvement/resolution
of electrocardiographic changes. Very few (n=14, 5%) seek roof of
the achievement of a lytic state. In instances of "failed' initial
thrombolysis, 128(47%) continue conservative management of AMI,
50(19%) proceed to urgent coronary angiography +/- TCA, 49(18%)
employ an alternative thrombolytic agent, and 35(13%) use a
combination of these strategies. Urgent angiography is, not
surprisingly, used more oommonly by those with facilities available
(74/162 vs. 11/106, p<0.0001). 131(49%) respondents felt their
approach would be modified if 24 hour access to this service was
available. These data indicate that there is considerable variation in the
detection and management of failed thrombolysis. Randomised,
controlled trials are required to elucidate optimal treatment for this
group of patients.

ASSESSMENT OF STEADY STATE MYOFILAMENT CALCIUM
RESPONSE IN INTACT ISOLATED CARDIAC MYOCYTES:
MODULATION BY THE CARDIAC ENDOTHELIUM
CB Pepper, *MJ Lewis, AM Shah
Depts. of Cardiology and *Pharmacology, Cardiovascular Sciences
Research Group, University of Wales College of Medicine, Cardiff.

A number of endothelium-derived inotropic agents affect myocardial
contraction in the absence of changes in the Ca2+ transient, suggesting
that they act by altering the myofilament response to Ca2+ (MR). We
(a) developed a technique for assesing steady state MR in single cardiac
myocytes with intact sarcolemmal receptors and second messenger
pathways (b) used this technique to investigate the subcellular actions
of a novel factor released by cultured endothelial cells (EC) that
reduced twitch contraction without significantly altering Ca2+transients,
and (c) studced whether this factor was also produced by cardiac EC in
situ. Mvocytes rapidly stimulated (10Hz) in the presence of the
irreversible SR Ca-ATPase inhibitor thapsigargin (0.2gM, 10-20mins)
developed a steady elevation of [Ca2+]i (fura-2 fluorescence ratio, F)
associated with reproducible tetanic shortening (video edge detection,
S). The [Ca2+]d/ length relationship was used as an index of MR. Both
alkalosis (pH7.7) and EMD57033 (lOnM), known to increase MR in
skinned fibres increased S in the absence of similar changes in tetanic
F. Similarly, 8-bromo-cGMP (50gM), which decreases MR reduced S,
F remaining-unchanged. Butanedione monoxime (0.5-5mM) caused a'
marked reduction in tetanic S, associated with small dose-dependent
reductions in tetanic F. A reduction in RCa was confirmed by a
downward shift in the relationship between [Ca2+]o and S after BDM,
in the absence of similar changes in the [Ca2+]0/F relationship. Cultured
EC effluent with negative inotropic activity reduced the amplitude of
tetanic S without changing tetanic F, indicating a reduction in MR. The
effects of coronary effluent collected from isolated crystalloid-perfused
rat hearts were tested on tetanised myocytes. Coronary effluent reduced
tetanic S without changes in tetanic F, similar to responses seen with
superfusate from cultured endothelial cells. These data indicate that (a)
tetanisation of SR-disabled myocytes allows the assessment of changes
in steady state myofilament response to Ca2+ in intact cells, (b) a novel
negative inotropic EC-derived factor acts by reducing MR, and (c) this
factor is released by cultured EC and is also present in the coronary
effluent of intact hearts.
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DETERMINANTS OF GLOBAL LEFT VENTRICULAR
SIYSTOLIC DYSFUNCTION IN NORTH GLASGOW!
TA MlcDonagh, *CE Morrison, JJ McMurray, I Ford,*H
Tunstall-Pedoe, HI Dargie. Cardiology Department, Western
Infirmarv.*Scottish Monica Project Glasgow.UL

The prevalenze of chronic heart failure (CHF) in major
epidemiological studies has been detennined using clinical criteria
for its diagnosis, not by objective measurement ofLV function We
have carried out an echocardiographic survey of 1954 men and
women aged 25-74. randomly samplie from a geographical
population, who had previously attended the Third Glasgow Monica
Risk Factor Survey. LV systolic function was assessed by a biplane
Simpson's Rule ejection fraction (LVEF). A LVEF .35% w-as
defined as LV dysfunction (LVD) , as it represented two standard
deviations from the mean value for health) individuals within this
population. 1653 subjects finally attended (response rate =83%)
The prevalence of LVD was 7.7°% (n=l 13).This rose from 3.4% in
females under 35 yTs to 17.70% in men over 66 yrs, males having a
higher rate of LV'D throughout the age groups. Of those with LVD,
47% n=51) were breathless or on treatment for CHF, 53% (n=65)
were asvmptomatic.The prevalence rate for symptomatic LVD was
3.6% and that of asymptomatic LVD was 4.50%O. In the LVD group
40.2% had evidence of a previous myocardial infarction(MiJ
ischaemia, left ventricular hypertrophy or left bundle branch block
on their resting ECG compared to I E.9% of those with a normal
L'VEF (p<0.001). Similarlv, 17.7 %/o of those vwith LVD self
reported a previous Ml or had history of angina in contrast to 4% of
those without LVD (p<0.001). Hypertension was more common in
those with LVD (43.6% compared to 30.5% in those with a normal
LNEF ,p<0.005). Overall 71.5%P0 of those with LVD had evidence
of prior MI or angina, were hypertensive, had significant valvular
heart disease or excessive alcohol intake. Only 39% of those with
svmptomatic LVID were receiving treatment with an ACE inhibitor
and/or a diuretic andlor digoxin. LVD has a high prevalence in this
population in keeping with its inflated rate of coronary heart
disease. This common and fatal condition is underdiagnosed and
undertreated.

AQUAPORIN-l, IS EXPRESSED IN RAT AND HUMAN ARTERIES
ANDMAY PLAY A ROLE IN VASCULAR FUNCTION IN HEALTH
AND DISEASE
DL. Connolly. CM. Shanahan, NR. CaryA, SP. Monard, B. Bruun,
LKF. Ho*, JK. Osbourn. GJ. Clesham, P. AgreS and PL. Weissberg,
Unit of Cardiovascular Medicine. University of Cambridge. *Department
of Biochemist. University of Cambridge, APapworth Hospital.
Cambridge and ¶Johns Hopkins University, Baltimore,USA.

Aquaporin-l is a membrane water channel. that is highly expressed in
tissues required to transport water rapidly across cell membranes. We
have priously shown that the gene for aquaporin-l is highly expressed
in differentiated rat vascular smooth muscle cells (VSMCs) derived from
the aortic media. The present studies sought to determine its role and
distribution in vascular cells both in health and disease.
Immunohistochemistrv and in situ hybridisation demonstrated high

levels of aquaporin-I protein and mRNA in human vascular endothelium
and VSMCs in arteries, adventitial vessels and capillaries. AQP1 protein
was also present in VSMCs in both the media and intima of
atherosclerotic plaques but not in macrophages or fibroblasts in these
lesions.
Cell volume analysis of isolated rat and human VSMCs and Human

Umbilical Vein Endothelial cells [HUVECs] using flow cytomety
demonstrated that osmotically induced rapid transcellular water transport
is inhibitable by mercuric chloride at concentrations known to block
water flux through aquaporin-l.
In the rat carotid artery balloon injury model of intmal proliferation,

AQP1 mRNA and protein are markedly elevated in VSMCs during the
proliferative stage of neointimal development In vitro studies with rat
VSMCs showed that its expression is induced by the vasculr growth
factors PDGF, bFGF, Angiotensin I and TGFB 1.
These data show that aquaporin-l is highly expressed in vascular cells

and that rapid water transport through these cells is mercury sensitive and
therefore likely to be through aquaporin-l. Recently, aquaporins have
been shown to be highly expressed in normal skeletal muscle and it has
been postulated that they aid cellular contraction by allowing rapid
changes in cell size via transmembrane water flux. Aquaporin-l
expression is also increased during vascular smooth muscle cell
proliferation both in vitro and in vivo and this may also be to allow
changes in cell shape associated with cell division. Further studies to
elucidate these roles are in progress.
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ISCHAEMIC PRECONDTONING ATTENUATES MYOCARDIAL
STUNNING FOLLOWING REPETITIVE EXERCISE
CA Rinaldi, AZ Linka, ND Masani, RJC HaLL
University Hospital of Wales, Cardiff, U.K.

Exercise-induced ischaemia causes prolonged left ventricular (LV)
dysfunction due to myocardial stunning, which we have shown is
cumulative if exercise is repeated at Ihour. To determine the effects of
repeated exercise-induced ischaemia on LV function at a shorter time
interval we studied 9 patients (mean age 58±9 years) with,
angiographically-proven coronary artery disease, stable angina and
normal LV function. Each underwent 2 consecutive symptom-limited
teadmill tests, 30 minutes apart Quantitative echocardiographic
assessment of systolic and diastolic LV function (ECHO) was
performed at baseline and at regular intervals after each exercise test.
Results: Heart rate, blood pressure and ST changes returned to baseline
within 10 minutes of exercise in all cases. Exercise time, tirm to angina,
workdoad, and maximum ST depression were all si tfly !rved
with exercise 2 (* p<05). exercise test I exercise test 2
Exercise Duton (secs) 403±163 448±187*
T'une toAgn sc 247±:168 301±197*

Maxmu ST Dcerion (nim) 1.75+0.9 n.45±.9* l
Maximum Woddoad ( E)7.9±2.52 8.9±2.9*
ECHO data (nean±SD) are as foows [SF=shortening fmction (%),
EF e fronfaction (%), IRP=isovolumic relaxation peiod (msecs)]

exercise test 1 xl) exercise test 2 &?)
pre lsFost 30'post l'post 30'post 2h post 4hpost

SF 4.lt7 1.4t8tt 2.2±.t 329 3.6±6 3.8±.7 4i9
EF 63±5 57±4t 57±6** 61±7 60±6 62±5 64±7
IRP 91±10 106±9tt 105±llt 98±12 94±9 93±9 90±9
(** p<01; t Pc005, tt p<001 vs pre exercise 1)

Stunning after Exl was characteised by impaired regional and global
contractile function and prolonged early relaxation. These indices were
not further impaired after Ex2. SF was improved at 15 minutes post Ex2
compared to 15 minutes post Exl (3.2±i9 vs 1.4+ 8 %, p<0.01) as was
EF (61±7 vs 57±4 %, p<0.001). IRP was improved at both 15 and 30
mins post Ex.2 compared to 15 and 30 mins post Exl (106±9 vs 98±12
msecs, P<05 and 94±9 vs 105±11 msecs, P<0.005). We conclude that
an initial episode of exercise-induced ischaemia preconditions the
myocardium against the effects of a second episode of ischaemia at 30
minutes and attenuates repeated myocardial stunning.

THREE-DIMENSIONAL CONTRAST ECHOCARDIOGRAPHY
IN ACUTE MYOCARDIAL INFARCTION: IN VIVO QUAN-
TIFICATION OF INFARCT MASS
A Delabays, Q-L Cao, J Yao, G Magni, A Kanojia, P Acar,
C Laskari, ND Masani, SL Schwartz, NG Pandian. Tufts
New England Medical Center, Boston, MA, USA

We have previously reported the feasibility of three-dimensional recon-
struction (3DE) of myocardial contrast echocardiographic (MCE) per-
fusion defects. To detemiine the accuracy of volume-rendered 3DE
measurement of infarct mass, we studied 10 dogs in which acute
myocardial infarction was created by 3 hour coronary ligation (LAD in 7,
LCx in 3). MCE was performed using a scanner adapted for imaging of
the second harmonic frequency (2.5 MHz emit / 5.0 MHz receive
transducer) and intravenous injection of a new transpulmonary contrast
agent (FS069). Rotational 3DE acquisition was controlled by a TomTec
computer. After 3DE reconstruction of the left ventricle (LV), the cross-
sectional areas of (i) the LV and (ii) the contrast perfusion defect were
measured by planimetry in 10 parallel short axis slices, from which the
mass of the LV and of the perfusion defect were derived. After sacrifice,
the true anatomic mass of the LV and of the infarct region (delineated by
TTC staining) were measured. The infarct mass (IM) and fraction of the
LV affected by infarction (%LVI) derived by anatomic inspection and by
3DE are shQwn in the table below:

anatomic 3DE mean correlation
(x) (y) difference

IM 15.4±5.6 15.5±3.8 0.53 y=0.624x+6.3
(gm) r=.93, p<0.001
%LVI 19±6 19±5 0.66 y=0.724x+5.8
(%) r=.90, p<O.OOS

In conclusion, these data show that myocardial infarct mass can be
quantified very accurately in vivo by 3DE reconstruction of MCE
perfusion defects. This non-invasive method may be of great value in
clinical and experimental assessments of myocardial infarction.

FOLLOWING MYOCARDIAL INFARCTION AND
THROMBOLYSIS, STRESS AND NITROGLYCERINE
ENHANCED REST TL-201 IMAGING HAS SUPERIOR
PROGNOSTIC VALUE COMPARED TO REDISTRIBUTION
IMAGING
S Basu, R Senior, U Raval, C Dore, A Lahiri. Northwick Park
Hospital, Harrow

Thallium-201 (Tl-201) imaging has been shown to have prognostic value
following acute myocardial infarction (AMI). However, it is not clear
whether post-discharge TI-201 studies have a prognostic value in
patients (pts) with acute myocardial infarction (AMl) in the thrombolytic
era. We have prospectively studied 100 such pts who underwent
exercise, 4hr redistribution and separate day rest (post nitroglycerine)
planar TI-201 studies. The scans were performed 5-7 weeks after AMI
and the pts were followed-up for a mean of 19 (6-30) months and
adverse cardiac events (death, reinfarction, unstable angina and heart
failure) were documented. The planar scans were converted to a polar
image and read blindly by 2 investigators. Out of 100 pts, 68 had
evidence of reversibile perfusion defects by rest TI-201 imaging ofwhom
33 had events, while of 32 with no reversible perfusion defects only 4
had events (Hazard ratio 8.0, 95% CI 2.7-23.8, p<0.001). However, by
redistribution imaging only 29 pts demonstrated reversible perfusion
defects, of whom 15 had events; while of 71 pts without reversible
defects, 23 had events (Hazard ratio 1.5, 95% CI 0.8-3.0, p=0.2).
Multivariate analysis using clinical variables, exercise
electrocardiography and imaging data showed that only past history of
ischaemic heart disease (Hazard.ratio 3.1, 95% CI 1.3-7.3, p<0.01)and
reversible defects on stress and post-nitroglycerine rest Tl-201 imaging
predicted risk. Thus, these data suggest that presence of reversible
ischaemia, detected by a combination of stress and separate day post-
nitroglycerine rest imaging, predicts adverse outcome compared to
conventional Tl-201 imaging.

CONTINUOUS CORONARY SINUS PH MONITORING
DURING DIPYRIDAMOLE STRESS IN PATIENTS WITH
ANGINA AND HYPERTROPHIC CARDIOMYOPATHY
PM Elliott, GMC Rosano, J Gill, JC Kaski. PA Poole-Wilson and
WJ McKenna. St George's Hospital Medical School and National
Heart and Lung Institute, London.

The presence of angina and myocardial scarring in patients (pts)
with hypertrophic cardiomyopathy (HCM) suggests that myocardial
ischaemia is important in the disease. Its detection in HCM is
problematic as baseline ECG changes are common and 201thallium
defects correlate poorly with symptoms. Continuous coronary sinus
(CS) pH measurement is a validated technique for detecting
myocardial ischaemia. Eleven HCM pts with typical angina (8 M,
36±11 yrs) and 6 controls (2 M, 49±11 yrs) with atypical chest pain
and normal coronary angiograms were studied. Eight HCM pts had
>1 mm baseline ST depression and 4 had reversible 201thallium
defects. A catheter mounted H+ electrode was placed the CS and pH
monitored continuously during i.v dipyridamole (0.56 mg/kg).
Maximal change in CS pH in the HCM group was 0.082±0.083 vs
0.005±0.006 in controls (p=0.02). In 6 HCM pts there was a
gradual fall in CS pH (0.123±0.089), peaking at 442±106 seconds:

Dip Chest pain

0.05

2Q 400 600 800 Time (sec)
ApH 0

-0.05

-0.10
In HCM pts there was a correlation between maximum pH change
and heart rate during dipyridamole (r=0.70; p=0.02) but no relation
with LV dimensions or wall thickness. Chest pain durino
dipyridamole infusion in HCM pts is associated with a fall in CS
pH, indicating an ischemic origin. Continuous CS pH monitoring
provides a unique method for evaluating symptoms suggestive of
myocardial ischaemia in HCM pts.
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CEREBRAL EvENrs ArFER CARDIAC SURGERY
MJ Unsworth-White, 0 Valencia. AJ Murday, DJ Parker,
T Treasure, EEJ Smith
Department of Cardiothoracic Surgery,
St. George's Hospital London

Introduction: Perioperative neurological injury (CVA) carries important
implications for both unit and patient. This study was performed to
examine the incidence and aetiological factors for this condition in our
own practice.
Methods: A daily computer record was maintained of all 3547 patients
who passed through the cardiac Intensive Care Unit (ITU) between
January 1992 and April 1995. Case notes and radiological results were
scrutinised for all patients recorded to have suffered a perioperative
CVA.
Results: 67 patients (1.9%) were identified. 41 of these underwent a
brain scan (CT). CVA was commoner amongst valve patients (22/780,
2.8%) compared to patients undergoing only coronary grafts (39/2481,
1.6%) (P<0.05, odds ratio 1.8, 95% confidence interval 1.06 - 3.06) and
was commonest following repair of aortic dissection (5/40, 12.5%). Of
the 41 patients undergoing CT, a new cerebral infarct was found in 28
(70%) and a cerebral bleed was found in 4 (10%). CVA patients spent
longer on the ITU and 35 of them died. Parsonnet score, age,
hypertension, valve surgery, re-exploration for bleeding and
haemofitration were univariately associated with CVA. Multiple
regression found age (P<0.001), hypertension (P<0.01), re-exploration
(P<0.05) and haemofiltration (P<0.0001) to be independently
associated.
Conclusion: Perioperative CVA causes considerable morbidity and
mortality. Surgeons should be sure to adequately inform their patients
(especially older hypertensives) about the risk of stroke after cardiac
ugery.

MODIFIED ULTRAFILTRATION IMPROVES CARDIAC
SYSTOLIC AND DIASTOLIC FUNCTION IMMEDIATELY
AFTER CARDIOPULMONARY BYPASS IN CHILDREN
R Chaturvedi, C Lincoln, D Shore, P White, A Redington
Departments of Paediatrics and Cardiac Surgery,Royal Brompton
Hospital,London

In children undergoing open-heart surgery modified
ultrafiltration(muf) performed immediately after cardiopulmonary
bypass reverses haemodilution and increases blood pressure and
cardiac output.The impact of muf on myocardial function was
assessed by deriving indices of systolic (maximal rate of change of
pressure rise.dp/dtmax; end-systolic elastance.Ees) and diastolic
function (time constant of isovolumic relaxation.tau; maximal rate of
pressure decline.dp/dtmin) from pressure-volume loops.Real-time
pressure volume loops were measured in 17 children (mean weight
10.lkg:mean cross-clamp time S5min.AVSD7.ToF6.AVSD+ToF2,
secundum ASD 1,RVOTO 1) using simultaneous microtip pressure
(2.5F) and custom built (2 or 3F) conductance catheters inserted
through the LV apex.Ees (measured by transient IVC snaring) and
other indices were measured immediately, before and after muf.For the
whole group haemoconcentration was acheived (haemoglobin
increased 3.7+2.2gidl.mean+sd) and there was a significant
improvement in diastolic function: tau decreased (47±21to
39+9mmHg/ml,p<0.05) and dp/dtmin increased absolutelv (623+/-234
to 765+/-240 mmHg/s,p<0.05) Although dp/dtmax increased
(798+307 to 965+332mnmHg,p<0.05) there was no increase in
Ees.However for children<6kg (n=5) there was a significantly greater
post muf Ees as compared to children >6kg(p<0.05) although there
was no difference between the two groups in cross-clamp time or
haemoconcentration.In conclusion,pressure-volume loop analysis
using a conductance catheter has demonstrated significant
improvement in cardiac svstolic and diastolic function after muf.

A Randomised Study of the Effects of Cardiopulmonary Bypass
Temperature on Neuropsychological Deficit After Coronary
Artery Surgery

I S Birdi, I A Regragui, M B Izzat, A J Bryan, G D Angelini

Bristol Heart Institute, University of Bristol, Bristol, BS2 8HW,
UK

Aim: To investigate the hypothesis that normothermic systemic
perfusion may compromise neuropsychological outcome after
coronary artery surgery.
Methods: Ninety six patients were randomised into three groups
depending upon cardiopulmonary bypass temperature: hypothermia
(28C, n=3 1), moderate hypothermia (32'C, n=36), and
normothermia (37'C, n=29). All Patients were subjected to detailed
clinical neurological examination, and neuropsychological evaluation
using tests taken from the Revised Wechsler Adult Intelligence Scale
and the Weschler Memory Scale. These were undertaken
preoperatively, and six weeks postoperatively. Neuropsychological
deficit was defined as a 20% reduction in the scores achieved pre-
operatively compared to post-operatively in at least 2 of the 7 tests
used.
Results: Groups were matched with regard to age, sex, body surface
area, and number of grafts performed. No episodes of gross
neurological deficit were detected in any patient postoperatively.
Although the scores in the various components of the
neuropsychological assessment were similar between groups
preoperatively, the incidence of neuropsychological deficit was
higher after normothermic (17.2%) compared to moderately
hypothermic (8.3%) and hypothermic perfusion (6.4%). Multiple
response stepwise regression analvsis identified an overall direct
effect of higher perfusion temperature upon deficit with 93%
confidence, and an effect of 37'C versus 32'C with 98% confidence.
There were no added benefits of cooling to 28 C with regard to
neuropsychological outcome.
Conclusion: Normothermic perfusion is associated with a higher
incidence of neuropsychological deficit after coronary artery surgery.

THE PtULMONARY AUTOGRAFT OPERATION:
LONG TERM RESULTS OF THE PIONEER SERIES.
JC Chambers, DN Ross and J Somerville.
Royal Brompton Hospital, Sydney Street, London SWN'3 6NP.

All 131 National Heart Hospital survivors of the pulmonary autograft
operation from its invention in 1967 to 1984 were identified. 950%e of
patients were traced to 1994 (9-26 mean 21 years followup). Mean age
at operation was 32 (range 11-52) years, 109 were male, 10% had
mitral disease and none coronary disease. Autograft implantation was:
valve cusps only (107), mini-root replacement (20) or dacron mounted
(4). Pulmonary position valves were: homograft (113) and other (18).
At 10 and 20 vears postoperative actuarial patient survival was 85%
and 61%, survival of the autograft valve was 88% and 75%,o, survival of
homografis in the pulmonary position was 85% and 79%, and freedom
from any reoperation was 73% and 61% respectively. There were 53
deaths, of which 5 were early. Late deaths included chronic heart
failure (21), sudden death (8). mvocardial infarction (6), endocarditis
(6) and non-cardiac (4). 46 patients were reoperated, 7 earlv.
Indications were: autograft regurgitation (20). pulmonary stenosis (10),
mitral valve disease (5). endocarditis (3), other (8). Autograft
regurgitation was a leading cause of mortality and the most common
indication for reoperation. It appeared primarily technical. usually
dating from the time of operation and being the result of prolapsing or
perforated cusps. Autograft cusps contained living cells at up to 24
years postoperative and rarely showed degeneration. There was no
increase in valve failure in the young. Valve and mini-root replacement
autografts performed equally well. In the pulmonary position,
homografts outperformed other prostheses. Endocarditis and
thromboembolism were rare. Of the 72 survivors to 1994 75% were
NYHA class I and 80% retained the autograft valve By
echocardiography 75%>O of late surviving autografts were functioning
well without stenosis or regurgitation. We conclude from this
pioneering series that the pulmonary autograft is an excellent aortic
valve replacement. particularly in the young, offering durability with
little degeneration and no need for anticoagulation.
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CHANGES IN LEFT VENTRICULAR DIMENSIONS AFTER AORTIC
VALVE REPLACEMENT
MJ Unsworth-White, J Miles, E Whitley, T Treasure, AJ Murdas
Department of Cardiothoracic Surgery, St. George's Hospital,
London

Initroduction: Improvement in left ventricular dimensions after surgical
relief of aortic stenosis is probably indicative of satisfactory relief of
obstruction. Recently such data have been presented in support of
homograft and stentless tissue valves. The aim ofthis study was to see if
similar changes can be demonstrated after mechanical valve replacement.
Methods: 42 patients (median age 62y, range 41-75) with predominant
aortic stenosis underwent valve replacement with either a Starr Edwards
(n=15) or St. Jude (n=27) mechanical prosthesis. All patients had
clinicaL radiographic and echocardiographic examinations before and 12
months after valve surgery.
Results: There were dramatic improvements in NYHA functional class.
Cardiothoracic ratios were significantly reduced at one year (mean
difference 5.4% SD 5.4, p<0.001). Of the 16 patients whose
preoperative LV diastolic dimension exceeded the upper limit ofnormaL
13 showed a reduction at one year (p=0.001) and 7 now fel wihin the
normal range. 16 of 20 patients with excessive systolic dimensions
improved (p=0.001) and 8 of these now fell into the normal range. 7 of 8
patients with a hypertrophied interventricular septum had normal septal
measurements at fonlow-up; 9 patients with a hypertrophied posterior LV
wall now had normal measurements (p=0.003 & 0.001 respectively). 6 of
9 patients with reduced shortening fractions showed improvement
(p=O. 1).
Conclusions: Relief of aortic stenosis using a mechanical valve leads to
regression of abnormal left ventricular dimensions at one year. We are
unable to say from this small study whether there are discermible
diferences between the Starr Edwards and St. Jude valves in this regard.

EARLY RESPONSE GENE EXPRESSION AND VASCULAR
CELL PROLIFERATION IN HUMAN SAPHENOUS VEIN
PREPARED FOR CORONARY BYPASS GRAFTING
J Galea, J Arnstrong, SE Francis*, DC Crossman*, CM Holt
Sections of Cardiac Surgery and Cardiology*, University of Sheffield,
Sheffield

Early and late saphenous vein graft failure is a major complication of
coronary artery bypass surgery. Early failure occurs as a result of
thrombosis whereas late failure is due to the abnormal proliferation and
migration of vascular smooth muscle cells into the vessel lumen. We
hypothesized that surgical trauma induces the early response genes c-fos
and c-jum. AP-1 (a heterodimer of c-fos and c-jun) and c-myc cause the
transcription of cyclin D which is known to accelerate cell proliferation. We
have therefore investigated the expression of the early response genes, c-fos,
c-jun and c-myc in human saphenous vein before and after preparation for
grafting. Freshly isolated saphenous vein was harvested using a no-touch
technique immediately following the first incision. SurgicaLy prepared vein
consisted of distended (400mmHg, for 2 minutes) or non-distended
segments of vein maintained in serum free RPM at 37°C and 5% CO2 for
various time'intervals. c-fos, c-jun and c-myc expression were detected by
Northem analrsis of RNA using 32P labelled cDNA probes. RNA
expression was quantified by densitometry following correction for loading
determined using 7B6 expression as a non cell-cycle dependent gene
transcript Vascular cell proliferation was studied by 3thymidine
incorporation per ltg DNA. Freshly isolated segments of saphenous vein
showed no expression of c-fos, c-jun and c-myc. Surgically prepared vein
showed expression of c-fos and c-jun at 20 minutes following harvesting
and by 1 hour there was a significant increase in c-fos in the distended
compared to the non-distended vein. Expression of c-fos and c-jun retumed
to basal levels 24 hours after isolation of saphenous vein. -myc was not
expressed until 3 hours after vein harvesting. There was a significant
increase in vascular cell proliferation in the distended compared to the non-
distended vein (1103±32 dpmn/g DNA (SEM) vs 825±102) p<0.05. In
conclusion, surgical preparation of human saphenous vein modulates early
response gene expression and accelerates vascular cell proliferation and this
may contribute to the failure of saphenous vein grafts.

THE IMPORTANCE OF SUBVALVULAR PRESERVATION
AND EARLY OPERATION IN MITRAL VALVE SURGERY
EM Lee, LM Shapiro and FC Wells.
Regional Cardiac Unit, Papworth Hospital, Cambridge.

Mitral valve replacement has a high mortality and morbidity. It has been
suggested that preservation of the subvalvular apparatus and
optimization of the timing of surgery may improve the outcome from
mitral valve surgery. We performed a retrospective study of 612
consecutive patients who underwent mitral valve repair or replacement
- 226 patients had repair, 68 had replacement with subvalvular
preservation (MVR+SVP) and 318 had replacement without
subvalvular preservation (MVR-SVP). The mean age was 63.4±10.4
years and mean follow-up, 41.7±28.8 months. Baseline characteristics
were most unfavourable in the repair group with respect to age
(p=0.002), and in the repair and MVR+SVP groups with respect to
NYHA class and left ventricular finction (p=0.044). Thirty-day
mortality was lower in the repair (1.8%, p=0.046) and MVR+SVP
(1.5%, NS) groups than the MVR-SVP group (5.0%). Overal sunrival
at 7 years was better in the repair (71.2±5.6%, p=0.022) and
MVR+SVP (66.2±12.4%, p=0.017) groups than the MVR-SVP group
(63.5±3.4%). Myocardial filure was the main cause of complications-
related death. Mukivariate analysis confirmed independent beneficial
effects from repair on 30-day mortality (odds ratio 0.27, p<0.05), and
from repair and MVR+SVP on overall mortality (hazard ratios 0.43.
p<O.OOI and 0.40, p<0.05 respectively) and complications-related deatb
(hazard ratios 0.38, p<0.001 and 0.35, p<0.0S respectively).
Preoperative NYHA class mII or IV symptoms and echocardiographic
left ventrieular impairment were independent risk- factors for death and
myocardial failure, and were already present in >70% patients at
baseline. Therefore, mitral valve repair is superior to replacement. If
repair is not feasible. the subvalvular apparatus should be preserved.
Early surgery prior to the development of severe symptoms and
demonstrable left ventricular impairment is also needed to optimise
outcome.

CAN THE TIMI-FLOW GRADE PREDICT THE PRESENCE
OF HIBERNATING MYOCARDIUM?
A Al-Mohammad, MY Nortonl, N Showell, P Mikeczl, S Walton
Cardiac Department, Aberdeen Royal Infirmary and Aberdeen
Universityl, Aberdeen, Scotland

Introduction: The importance of TIMI-flow grade (TIMI grd.) in
determining prognosis following myocardial infarction is well
documented. Positron emission tomography (PET) is well established
in the detection of hibemating myocardium. However, is there any
relationship between the TIMI. grd. and the presence of
"hibernation"? Patients and Methods: Nineteen patients with
impaired left ventricular contraction underwent PET imaging. For
PET, N-13-ammonia (13NH3) is used as the perfusion markler, and F-
18-fluorodeoxyglucose (18FDG) uptake as a marker of metabolism.
The 13NH3-18FDG distribution was displayed on polar maps. Each
was divided into five segments: anterior, lateral, inferior, septal and
apical. The relation between TIMI grd. 0,1,2&3 on the angiogram,
and the presence of mismatch or "necrosis" was studied. Results:
Ninety-five segments on the polar maps were available for analysis.
13NH3-18FDG mismatch indicates the likelihood of hibernation,
whereas, necrotic areas are defined by the absence of 18FDG uptake.
A total of 30 branches displayed TMI grd. 0,1, or 2. Of the segments
supplied by them, 14 segments(47%) showed no uptake of FDG, and
therefore were necrotic by definition, and 6 (20%) showed 13NH3
18FDG mismatch. Of the 9 segments supplied by arteries with TIMI
grd. 3, 3 segments (33%) were necrotic and 3 segments (33%)
showed mismatch. Conclusion: In patients with chronic stable
ischaemic heart disease and impaired left ventricular contraction,
TMI-flow grades lower than 3 are more likely to supply areas of
necrotic rather than "hibernating" myocardium.
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ADMISSION COAGULATION ACTIVATION IN PATIENTS WITH
UNSTABLE ANGINA IN RELATION TO CARDIAC TROPONIN T
CONCENTRATIONS.
P.Stubbs*, H.Philippou+, P.Collinson#, D.Moseley#, M.Noble*,
D.Lane+.Academic Unit of Cardiovascular Medicine*, Dept of
Haemotology+, Charing Cross and Westminster Medical School, Dept of
Chemical Pathology Mayday University Hospital#, London UK.

The presence of cardiac Troponin T (cTnT) in the serum of patients with
unstable angina identifies a subgroup at high risk of subsequent cardiac
events. The need for newer antithrombotic therapies for this group has
been recognised.Activation of coagulation on admission was studied using
a new ELISA assay for prothrombin fragment 1+2 (F1 +2) which defines in
vivo thrombin activation and a standard fibrinogen assay in 96 patients
admitted with unstable angina. There was a significant correlation between
the admission F1+2 (mean 39.8 nglml, range 9.8-141) and fibnnogen
(mean 1.99 g/l, range 1.1 -4.1) values, Rank Spearman correlation (rs)=
0.253 p = 0.025 and the mean admission F1+2 values were significantly
higher than the mean value for our healthy controls: 39.8 ng/ml v 22.0
ng/ml, p = <0.001 (Mann Whitney) The cTnT resuhts for each patient were
divided into admission values, the diagnostic values- the value at 12-24
hours from admission- and the peak values- the highest value recorded in
the first 48 hours of admission. No significant correlations were obtained
between F1,+2 concentrations and admission cTnT values, rs= 0.017 p =
0.872, diagnostic cTnT values, rs = 0.076 p = 0.472, or peak cTnT values,
rs = 0.090 p = 0.390 or between fibrinogen concentrations and the
admission cTnT concentrations, rs = 0.181 p= 0.118, the diagnostic cTnT
concentrations, rs=0.1 70 p= 0.151, or the peak cTnT concentrations,
,rs=0.206 p= 0.072. Conclusion. Whilst there is evidence of admission
coagulation activation in unstable angina, the lack of difference and lack of
correlations in the prothrombin fragment 1+2 and fibrinogen
concentrations in relation to cTnT status in this study, would suggest that
more specific inhibitors of platelet activation rather than thrombin inhibitors
may be more approprate for this high risk unstable angina subgroup.

ANTICOAGULANT EFFECTS OF VITAMIN E TREATMENT IN
PATIENTS WITH CORONARY DISEASE
NG Stephens A Parsons K Cheeseman F Kelly PM Schofield
MJ Mitchinson MJ Brown
Cambridge University, Brunel University & St Thomas' Hospital
Epidemiological studies have shown that high levels of factor VII and
fibrinogen are major risk factors for atherosclerosis. In a clinical trial of
a-tocopherol in 2000 patients with coronary artery disease (the
Cambridge Heart Antioxidant Study - CHAOS), we have demonstrated a
75% reduction in non-fatal myocardial infarction (MI) and a halving in
major cardiovascular events. In this present study we have tested the
hypothesis that the reductions in the risk of NU in CHAOS were due in
part to a-tocopherol-mediated inhibition of coagulation. We studied 178
patients taking 8001U ca-tocopherol /day, 148 taking 40011 and 316
takdng placebo over a followup period of 3 - 808 days (median 196).
None were taking anticoagulants. Prothrombin time (PTT), activated
partial thromboplastin time (APTT) and fibrinogen were measured using
standard techniques. Effects of treatment on these indices were examined
by analysis of covariance. Covariates in the model were smoking,
baseline a-tocopherol level, sex, age, treatment duration and compliance.

Boxplots of adjusted plasma
fibrinogen levels in the
model .are shown. a-

! t T Tocopherol 800IU/d, but
E T1 not 400IU, reduced

t r fibrinogen levels (P=0.009),
O.otyincreased PTT (from mean

12.7" to 13.1"; P<.001)
and had no effect on APTT
(P=0.44). We conclude that

P 0 009 (AN'OVA a-tocopherol inhibits blood
clotting at a dose known to
reduce risk of NH, although

-- this reduction is not
80 i! 40 IL Placebo sufficient to explain the full

treatment effect.

 on M
arch 25, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

H
eart: first published as 10.1136/hrt.75.5_S

uppl_1.P
60 on 1 M

ay 1996. D
ow

nloaded from
 

http://heart.bmj.com/

