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C001

Evolution of grafting strategy over a period of 14 years
V. Karmarkar
Sahyadri Speciality Hospital, Pune, India.

Over a period of 14 years (March 1991 - November 2004), we
retrospectively analysed a total of 2486 cases of CABG. 1100
patients out of the total had complete arterial revascularisation. In
the initial days one pedicled arterial graft (LITA) and veins was the
gold standard operation. Bilateral internal thoracic arteries were
used either as pedicled conduits or as free rita in select cases. Our
units started using radial artery as grafts in 1994. All the initial
cases were performed on conventional cardiopulmonary bypass at
28 deg centi. and cold blood cardioplegia for myocardial protec-
tion. Normothermic cpb with warm cardiplegia was started in
1999. Micas for single vessel disease (LAD) was done from 1996.
Earlier total arterial revascularisation was restricted to select cases
only.  But,  s ince november 1999 composite grafts using
LITA+RITA/RADIAL artery as a Y or T graft helped us to achieve
total arterial revascularisation in majority of our patients. For the
last two years we are performing he same procedures off pump
(OPCAB) in majority of cases. The evolution from LIMA+ veins
gold standard operation (ONCAB) to our current strategy of com-
posite total arterial grafting opcab has been in a gradual stepwise
manner over the last fourteen years. 

C002

Total heart revascularisation with six to twelve bypasses
G. Uzdavinys1, A. Valaika1, G. Norkunas1, G. Kalinauskas1, R. Sama-
lavicius2, G. Semetiene1, J .  Veriznikovas1, L. Ivaskeviciene1,  
E. Voluckiene1, E. Gateliene1, I. Butkuviene1

1Heart Surgery Center, Vilnius University, Vilnius, Lithuania; 2Santari-
skiu Clinics, University Hospital, Vilnius, Lithuania.

Aim. Complete revascularization (CR) during coronary artery
bypass grafting (CABG) is a logical goal and improves symptomatic
outcome and survival. Sequential grafting and various configurations
of composite grafts were used to achieve total revascularization.
Such techniques allow to revascaliarise even small coronary arteries,
to spare conduits and additional proximal anastomoses. On other
hand CR is associated with prolonged myocardial ischemia and car-
diopulmonary bypass. To analize our early and late results of CABG
using more than 6 (6-12) diferent grafts (saphenous vein, internal
thoracic artery, and radial artery grafts) in order to achieve complete
myocardial revasculrization. 

Methods. From January 2000 to January 2005, 3 694 patients
underwent CABG procedure in the Vilnius University Heart Sur-
gery Clinic. More than 6 grafts (6-12 average 6.4±0.7) were applied
in 254 (6.9%) patients. Seven patients concomitantly underwent left
ventricle volume restoration procedure, one mitral and tricuspidal
valve repair, one aortic and one mitral valve implantation. The
average age of patients was 62±9 years and left ventricle EF was
48±9%. Urgent procedures were performed in 15 (5.9%) cases.
Internal thoracic artery grafts were used in 224 (89%) and radial
artery grafts in 47 (19%) cases. Anterograde (100%) and retrograde
(95%) tepid blood cardioplegia were used for myocardial protec-
tion. Aortic croos clamp time reached 81±15 min. and CPB time -
122±25 min. Seven patients (2.8%) died during hospitalization.
Early and midterm outcomes of the procedure were investigated. 

Conclusion. Aggresive complete mycardial revasculiarization is
safe procedure with acceptable mortality and morbidity despite
prolonged intraoperative ischemia and extracorporeal circulation.
The advantage of multiple sequential grafting is significant increase
in runoff and decrease in vessels resistance, which creates more
favorable conditions for vein grafts to function as long as arterial
grafts. 

C003

Total arterial revascularisation: early results and techni-
cal considerations
V. Karmarkar, A. Mulay, A. Hardikar
Sahyadri Speciality Hospital, Pune, India.

Methods. A total of 1040 patients, of a total of 1245 CABG proce-
dures who underwent total arterial revascularisation with or without
associated procedures between January 2000 and November 2003,
were studied to assess the feasibility and results of total arterial reva-
scularisation. Mean age of the Patients was 56.6 yrs ranging from 27
to 81 yrs. Of these 441% patients had Diabetes, and 204had Left
main stem disease. Recent MI was present in 64 patients. LVEF was
less than 0.35 in 367 patients. Mean number of 3.1 distal anastomo-
ses were performed using combination of LIMA, RIMA, and Radial
artery as pedicle or composite graft [T or Y graft]. 650 patients were
done Off-pump. 

Results. On the basis of electrocardiographic changes 6 had
perioperative myocardial infarction. Sixty-one patients had tran-
sient ST elevation. Twenty-one patients had additional Long
Saphenous vein graft. Incidence of re-exploration for bleeding was
1.1% No patient had neurological complication while 3 had pulmo-
nary complications. Sternal wound was infected in 2 patients.
Hospital mortality was 0.8% All but four patients were discharged
from the hospital between 6-8 days postoperatively. Of the 37
patients who came back with angina or ECG changes in the early
follow-up period, 8 had positive stress tests and were subjected to
coronary angiograms. Only 2 patients had problems pertaining to
their grafts. 

Conclusion. Usage of total arterial coronary revascularisation can
be extended to majority of subsets of coronary artery disease by
judiciously using combinations of composite grafts. It is safe, reliable
and easily reproducible technique for multi vessel coronary artery
disease. 

C004

Reoperative coronary artery revascularization procedu-
res: the zurich experience
A. Weber1, R. Tavakoli1, S. Burkhart2, D. Odavic1, M. Turina1,  
G. Michele1

1Stadtspital Triemli, Zurich, Switzerland; 2Institute for Biostatistics, Eth
(Zurich), Switzerland.

Aim. To evaluate the predictors of hospital outcomes and late sur-
vival after reoperative coronary bypass surgery (redo-CABG) over a
14-year span. 

Methods. In 2003 we conducted a retrospective review and fol-
low up of all patients (n=158) undergoing redo-CABG at our institu-
tion between 1990 and 1999. The mean age was 63±7.6 years (vs.
51±7.8 years at primary-CABG) and 94% were men. The mean inter-
val of time between primary and redo-CABG was 140 months (range
19-259 months). Mean follow up time was 47.6 months. Indepen-
dent predictors of outcomes were identified by multivariable regres-
sion. 

Results. The overall prevalence of reoperation was 2.8% among
patients undergoing isolated primary coronary surgery and peaked
in 1984 at 6.25%. Early mortality (EM) after redo-CABG was 8.9%.
Advanced coronary artery disease (CAD) and inability to complete
revascularization in the primary-CABG were predictors for EM after
redo-CABG. Patients undergoing reoperation with Canadian Cardio-
vascular Society angina class 3 or 4, congestive heart failure or not
elective had an increased risk for early mortality (P<0.05). The need
for intraoperative intraaortic balloon pump (IABP) and long cardio-
pulmonary bypass time were strong predictors for EM (P<0.01).
Cumulative survival was 79% at 5 years and 64% at 10 years after
redo-CABG. Advanced peripheral vascular artery disease, renal
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insufficiency, progression of CAD and the need for associated valve
operation at the time of redo-CABG increased late mortality
(P<0.05). Revascularization of the left anterior descending coronary
artery (LAD) was a strong predictor for improved outcome (P<0.01).
The use of arterial grafts and preoperative IABP tended to improved
the late survival. 

Conclusion. Long-term results after redo-CABG are encouraging.
Revascularization of the LAD and the use of arterial grafts and preo-
perative IABP at the time of redo-CABG may permit good results in
these high-risk patients.

C005

Coronary surgery in octogenarians. Perioperative and
midterm results of 143 patients, quality of life asses-
sment using sf-36 questionnaire
V. Rohn, J. Pirk, J. Vodickova, I. Skalsky
IKEM, Prague, Czech Republic.

Aim. The number of elderly people is increasing, it is estimated
that in next 75 years the number will increase four times. Almost
40% octogenarians have symptomatic Ischemic Heart Disease (IHD),
which is responsible for more than half of deaths in this age group.
We evaluate in a retrospective study the perioperative and mid-term
results of coronary reconstructions in octogenarians. 

Methods. We compared perioperative mortality and morbidity
with comparable group of younger patients. We have assessed the
mid-term results (mean follow-up of 3,6 years) during clinical con-
trols and the quality of life using SF-36 questionnaire. 

Results. From May 1997 to August 2004 a total of 143 aortocoro-
nary reconstructions were performed in patients from 80 to 92 years
of age (mean 82,6). Perioperative mortality in the group of octoge-
narians was 9 %, whereas in comparable group of younger patients
2.06 % (p=0,000). The octogenarians had significantly more often
neurologic complications, renal failure demanding dialysis and low
cardiac output syndrome (LCO). With mean follow-up of 3.6, the
survival was 81.25 %. Quality of life assessed by SF-36 reveal accep-
table Results. 

Conclusion. Patients older than 80-years can undergo CABG
with acceptable Results. Perioperative mortality and morbidity is
higher compare to younger patients. Mid-term results and the QOF
assessement however justify indication of coronary reconstruction in
elderly patients. 

C006

Surgical results of cabg post- stent occlusion
O. El Fiky
Egyptian National Heart Institute, Cairo, Egypt.

Aim. Percutaneous interventional treatment of coronary artery
disease with stenting the occluded vessel nowadays has a wide
spread application. The drawbacks of this policy allow the increa-
sing number of patients with early failure rate. This work was done
to reevaluate the patients with occluded stent whom referred for
surgery and to predict the predisposing factors for this event and its
reflection on the surgical technique and Results.

Methods. Thirty-two patients with occluded stent were referred
from different cardiac centers to National Heart Institute for surgical
intervention between January 2002 and August 2004. They were 21
male and 11 female, with an age ranged from 43 to 55 yrs. (a mean
of 50.4±11.3y). They started to complain of angina pain, grade III/IV
(in 24), and IV/IV (in 8), after stenting in a period ranged from 3 to
14 month (a mean of 9.7±5.8 month). All patients were diabetic with
27 on insulin and 5 on oral medication. Their preoperative angio-
graphic findings showed occluded stented vessel of LAD for all, of
diagonal in 5, of RC in 7, and Of OM in 3. The associated significant

stenosis of native vessels was diagonal in 14, OM in 20, and RC in 9.
Blood cardioplegia used (cold in 12 and warm in 20) to arrest the
heart. The operative anatomy of the coronary vessels showed exten-
sive atheroma of LAD in 26, of RC in 17 and of diagonal in 3. The
mean number of graft was 2.7 + 1.4 (ranged from 1 to 4 grafts). Clo-
sed end-aterectomy for RC was done in 5 and for LAD in 9. While
open end-arterectomy for LAD and using on lay SV patch was done
in 17 patients. 

Results. There was 15.6% (5 patients) operative mortality and
53% morbidity. The haemodynamic status was unstable in 21, 14
of them required for insertion of IABP for a period ranged from 12
to 48 h (with a mean of 36.3 + 19.8 h). All patients required to
pharmacological support with 1 drug in 12, and 2 drugs in 20
patients. 

C007

Quality of life and benefit after coronary surgery
B. Mihajlovic, M. Potic, Z. Potic, K. Babovic, D. Jakovljevic, N. Rado-
vanovic
University Clinic of Cardiovascular Surgery, Sremska Kamenica, Yugoslavia

Aim. Our previous reports suggest that quality of life (QOL), mea-
sured by QOL-index (QOLi-NS) which is ranged from 0-100, increa-
ses significantly and remains stable seven years after coronary sur-
gery. The aim of this study is to calculate benefit from myocardial
revascularisation. 

Methods. We analysed 525 consecutive coronary patients opera-
ted from September 1995 to December 2002 at our Clinic. At the
each check-up time, the observed average QOLi-NS index was mul-
tiplied with appropriate cumulative survival rate at the point of time
(titled Survival adjusted QOLi-NS ranged from 0-100). In the absen-
ce of a control group of non operated patients, with the same
health conditions, we calculated benefit from coronary surgery as
hypothetical value expressed as a difference between observed
adjusted QOLi-NS in each period of time and its preoperative
QOLi-NS value (41.3). 

Results. The obtained benefit is presented in Figure 1. 
Conclusion. The benefit from coronary surgery at one year is 40.2

and decreases to 22.6 at 7 years. The mean seven year benefit is 31.3.

Figure 1. Quality of life and benefit after coronary surgery.



C008

Long-term results of coronary artery bypass grafting in
patients with severe ischemic left ventricular dysfunc-
tion
I. Butkuviene1, L. Ivaskeviciene1, E. Voluckiene1, G. Nogiene1,  
J. Zidanaviciute2

1Heart Surgery Center, Vilnius University, Vilnius, Lithuania; 2Vilnius
Gediminas Technical University, Vilnius, Lithuania.

Aim. The goal of the present study was to define the survival and
late functional results after revascularization in patients with severe
ischemic left ventricular dysfunction. 

Methods. We retrospectively analyzed the data of 216 consecutive
patients 184 (89.9%) men and 22 (10.1%) women, aged 36 to 82
years (mean 63.9±9,4) with a LV EF _35% who underwent isolated
coronary artery bypass grafting (CABG) from 1995 till 2003. Preope-
ratively, the LV EF ranged from 20 to 35% (mean 31.0±5.1%). Hyper-
tension was present in 106 (49.1%) patients, diabetes in 32 (14.8%).
93,1 % of patients had experienced one or more myocardial infarc-
tions before surgery. Preoperatively moderate mitral valve regurgita-
tion was presented in 43 (19.9%) patients Moderate tricuspid valve
regurgitation was presented in 18 (8.3%) patients. Mean LVdd was
5.9±0.7 cm. Preoperatively mean CCS class was 3.1±0.4 and NYHA
functional class was 3.3±0.5. 

Results. The in-hospital mortality was 6.48% and there were 13
cardiac deaths (6,0%) during follow-up (mean 2.5±2.3 yrs; range
0.4-9 years), producing a survival of 91.6±1.,9 % at one yr,
89.9±2.1% at 2 years and 88.2±2.3% at 3 yrs, 87.0±2.6% at 4 yrs,
85.,0±3,2% at 5 yrs and 78.7±5.2% at 6 yrs after CABG. 166 of sur-
vival patients were followed to determinant functional outcomes.
Average CCS functional class improved from 3.1±0.4 to 0.18±0.5 at
1 yr postoperatively. Mean LV EF improved to 35.7±7.7% at 1 yr
postoperatively. Mean LVdd was 6.0±0.6 cm. Average NYHA func-
tional class improved from 3.3±0.5 to 2.6±0.,5 at 1 yr follow-up
period. 

Conclusion. After CABG angina had vanished in nearly all
patients with ischemic cardiomyopathy. Despite satisfactory survival,
late functional outcome after CABG in severe myocardial dysfunc-
tion remains suboptimal because of recurrence or persistence of
congestive failure. 

C009

Bypass grafting: off pump or minimal extracorporeal
circulation? A comparative study
A. De La Fuente, R. Sanchez, J.L. Fernandez, I. Moriones
Hospital de Navarra, Pamplona, Spain

Aim. Our aim was to compare our clinical results with the off
pump technique and minimal extracorporeal circulation (MECC) for
surgical myocardial revascularization. 

Methods. The study comprises 100 consecutive patients who
were operated on for coronary revascularization. We divided the
study into two groups. Group A comprised 50 patients who were
operated on off pump, and group B comprised the remaining 50,
who were operated on under MECC. The groups were similar in
terms of age, angina class, previous infarction, coronary lesions and
ejection fraction (p=ns). Surgical results were evaluated in terms of
the number of inserts done, bypass insert permeability, clinical out-
comes and laboratory parameters. Permeability was measured by
flow-meter intraoperatively and subsequently by color duplex ultra-
sound within one postoperative week. Data was analyzed with stan-
dard statistical Methods. 

Results. The mean number of vessels grafted and permeabilities
were similar for both groups. Hospital mortality was one patient in
group A and none in group B. There were no significant statistical

differences in terms of low cardiac output, intraaortic balloon assi-
stance, blood transfusion units, mean extubation weaning time,
mean time in the intensive care unit, atrial fibrillation or postoperati-
ve myocardial infarction. Laboratory parameters (hematocrit, tropo-
nine levels, leukocyte and platelet numbers) were similar for both
groups. The only statistically significant differences we observed
were in postoperative bleeding, which was higher in group A
(p<0.001), and in the postoperative use of inotropic agents, which
was also higher in group A (p<0.001).

Conclusion. Contrary to our initial expectations, we were able
to do similar numbers of bypass inserts per patient both off pump
and under MECC. The easier access and greater patient stability offe-
red by MECC did, however, make surgery subjectively more comfor-
table and less stressful. Intuitively one would expect a less invasive
surgical technique to result in less postoperative bleeding. This is
not what we observed in practice; patients operated on off pump
bled more than those operated on under MECC and this was confir-
med by our data. The similarity in inflammatory responses between
the two techniques shows the effectiveness of the bio-compatibility
of the MECC circuit. We believe MECC represents a good alternative
to the off pump technique. 

C010

On-pump versus off-pump coronary artery bypass graf-
ting in patients with severe left ventricular dysfunction
C. Abreu Filho, L.A. Dallan, L.A. Lisboa, L.A.M C_Sar, L. A.P. Dallan,
A.M. Milanez, N.A. Stolf, S.A. Oliveira, J.A. Ramires
Heart Institute, HCFMUSP, Sao Paulo, Brazil

Aim. The aim of this study is to compare the mid-term results of
coronary artery bypass grafting (CABG) with and without the use of
cardiopulmonary bypass (CPB) in patients with important left ventri-
cular dysfunction. 

Methods. From January 2 001 to December 2 002, among all the
patients submitted to isolated CABG, 459 patients with poor left ven-
tricular function, documented with the echocardiogram by the pre-
sence of the left ventricular ejection fraction equal or inferior to 35%
(SimpsonÅfs Method) were selected. The patients were divided into
two groups: Group I - On-Pump: constituted of 343 patients (74.8%)
operated on with CPB; and Group II - Off-Pump: constituted of 116
(25.2%) operated on without CPB. The postoperative evaluation of
both groups was compared. 

Results. Baseline characteristics of both groups were similar. The
mean time of postoperative intensive care unit stay was 5.1 days in
Group I and 2.5 days in Group II. (p < 0.05). Hospital mortality was
13.1% (45/343 patients) in Group I and 4.3% (5 / 116 patients) in
Group II (p < 0.05). After a mean postoperative follow-up of 2.7
years, the overall survival free of cardiac events was 89.8% in Group
I and 87.5% in Group II (p = ns). 

Conclusion. In patients with severe left ventricular dysfunction
submitted to isolated CABG, the in-hospital morbidity and morta-
lity were lower in the group of patients operated on Off-Pump.
Using or not CPB did not affect the mid-term survival free of car-
diac events. 

C011

Off-pump multivessel coronary artery surgery. A safe
treatment in high-risk patients
G. D'arrigo, A. Scolaro, G. Mauceri, M. C. Monea, A. Lomeo
Cannizzaro Hospital, Acicastello, CT, Italy

Aim. Coronary surgery on cardiopulmonary bypass (CPB) is asso-
ciated with significant morbidity and mortality, which is more
marked in high risk patients. The best indication for off-pump coro-
nary artery bypass (OPCAB) has yet to be defined. 
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The aim of this study was to determine whether off-pump coro-
nary artery bypass grafting might decrease operative morbidity and
mortality in a select group of high-risk patients with multivessel
coronary artery disease. 

Methods. Using the Euro Score risk stratification model we
analyzed retrospectively collected data on of a consecutive
cohort of high-risk patients, which were operated on OPCAB.
High-risk patients were defined as those with a Euro Score of 10
or greater. 

Results. A total of 50 patients who underwent OPCAB between
December 2 001 and October 2 003 had a markedly increased Euro
scores (10.24±14). The average ejection fraction of the patients was
36.53% (± 8.21) and their age ranged from 46 to 86 years (mean
72.03 ±6.89 % women). Unstable angina was present in 42 patients
(89%) and 10 patients (20 %) underwent OPCAB within 24 hrs of
the occurrence of acute myocardial infarction. In addition to severe
coronary artery disease 32% of the patients presented with congesti-
ve heart failure, insulin-dependent diabetes (24%), renal failure
(22%), peripheral vascular disease (31%), pulmonary disease (18%),
and neurologic disorders (20%). An average of 2.97±0.9
grafts/patient were performed and the posterior descending artery
or marginal branches of the circumflex artery or both were grafted
in 88 %. The estubation time was 5.1±0.65 hrs and the ICU stay-time
was 1.1±0.4 days. The conversion from OPCAB to on-pump surgery
was necessary in 2 cases (4 %), due to arithmias and haemodynamic
instability. The 30-day mortality rate was 6% (n = 3 patients). 

Conclusion. OPCAB, when possible, can be safely performed
with a reasonable low morbidity and mortality in this select group of
high-risk patients. OPCAB is a preferable operative strategy in this
high-risk group of patients. 

C012

Multi vessel revascularisation by off pump coronary
artery bypass grafting in a high risk population
R. Pieris1-3

1Nawaloka Hospitals, Colombo, Sri Lanka; 2Apollo Hospital, Colombo, Sri
Lanka; 3Durdans Hospital, Colombo, Sri Lanka.

Aim. To ascertain the feasibility of performing multi vessel reva-
scularisation by off pump coronary artery bypass (OPCAB) in high
risk patients. 

Methods. Prospective data of high risk OPCAB done between
September 2 002 and January 2 005 are presented as an Observatio-
nal study. High risk was defined as: age>70 years, ejection fraction
<30%, recent (<1 month) myocardial infarction, current congestive
cardiac failure, previous cerebrovascular accident, chronic renal fai-
lure, respiratory impairment, peripheral vascular disease, intraopera-
tive Endarterectomy. Of 250 OPCAB cases, 90 high risk patients with
double and triple vessel coronary artery disease were identified for
this study. The mean age was 58.60± 9.74 years. There were 15.5%
females; 26.7% had critical left main stem stenosis. Sixty percent had
past Myocardial Infarctions; 51.1% had impairment of left ventricular
function.

Results. The average number of grafts per patient was 3.19±0.75.
Left Internal Mammary Artery was used in 97% of cases. Radial
Artery was used in 48.9% cases. Intra aortic balloon pump was used
in 4.4%. There were no Peri-operative myocardial infarctions. No
readmissions for angina. Majority have shown improvement of Ejec-
tion fraction. Mortality rate was 3.3%. There has been no late Infarc-
tions or deaths. 

Conclusion. In comparison with other published data, Multi ves-
sel revascularisation by OPCAB in a high risk population is both fea-
sible and safe. 

C013

Cerebral hemodynamics features in ischemic heart
disease patients associated with carotid disease under-
going on-pump compared to off-pump CABG
Y. Pakhomov, L. Bockeria, E. Golukhova, Z. Pirtskhalaishvili, V.
Merzliakov, I. Berishvili, I. Sigaev, A. Piskun, Y. Pakhomov
Bakoulev Institute, Moscow, Russian Federation

Aim. The aim of this study was to determine features of cerebral
hemodynamics in IHD patients complicated by carotid disease (CD)
in patients undergoing on-pump compared with off-pump CABG.

Methods. 80 patients underwent CABG were randomized to on-
pump (n=40) or off-pump (n=40) surgery. Bilateral transcranial Dop-
pler ultrasonography was performed on the middle cerebral artery
(MCA) to detect microembolic signals (MES), linear blood stream
speed (LBS). Cardiac hemodynamics monitoring has been carrying
out during manipulations on the heart. Two both groups were simi-
lar with respect to demographics, risk factors, grade of aortic, caro-
tid atheromatous disease and number of grafts. 

Results. The number of MES was 1999±786 during on-pump and
11±19 during off- pump surgery (P<0.0001). It was detected that LBS
(on-pump) was= 30±5.5cm/min, LBS(off-pump) was= 50±9.6
cm/min. It was detected that during vertical dislocation of the heart,
maximum decreasing of cardiac output (CO) happens when perfor-
ming grafting of lateral territory (including circumflex and marginal
arteries) on 45.3±6.1%). In patients with CD correspondent LBS in
MCA (off-pump group) has significant correlates with CO (correla-
tion coefficient LBS/CO (CC=0.76). 

Conclusion. We have demonstrated a significantly higher num-
ber of cerebral microemboli in patients undergoing on-pump com-
pared with off-pump CABG in patients with carotid disease. When
performing on-pump operations we observed smaller LBS through
MCA and higher number of microemboluses, as contrasted to off-
pump. During operation (off-pump) in the patients with CD LBS
correlated with CO and in the less degree with arterial blood pres-
sure. 

C014

Off-pump versus on-pump coronary revascularization
in patients with end-stage renal failure and a history of
myocardial infarction
G. Trachiotis, G. Moore, E. P. Alexander
George Washington University, Washington, DC, USA

Aim. Patients with end-stage renal disease (ESRD) and a history
of prior myocardial infarction (MI) have poor survival. Coronary
artery bypass grafting (CABG) in select patients offers the best
chance for symptom control and survival in these patients; howe-
ver, the optimal operative technique for risk reduction is not defi-
ned. We reviewed our experience in patients with ESRD and
history of MI to determine if operative technique influenced short-
term outcome. 

Methods. Between the years 1995 and 2000, 342 patients had
ESRD (serum Cr>2.0 mg/dl or dialysis dependence) and a history of
MI at the time of CABG. There were 67 patients that had OPCAB
(OFF) and 275 that had cCABG (ON). The OFF group was compa-
red to the ON group with regard to clinical, operative, outcome
data, and influence of acuity of MI. 

Results. The OFF group tended to be older (p=0.09), and have
more smokers (p=0.003), but the frequency of HTN was more
common in the ON group (82% vs 69%, p=0.02). The frequency of
diabetes (p=0.51), CHF (p=.48), PVD (p=0.34), and dyslipidemia
(p=0.91) were common, but not different between groups. For the
OFF v ON group, Cr was similar (3.6±2.6 vs 3.5±3.1, p=.17), as was
frequency of patients with an acute MI (39% vs 33%, p=.78). There
were more elective OFF cases (52% vs 24%, p<0.001), and OFF v
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ON group had fewer total grafts (2.5±1 vs 3.8±1, p<0.001). In the
OFF group there was a trend for fewer strokes (p=.08), shorter ICU
stay (2.4 vs 3.8 dys) and hospital stay (8.4 vs 11.7 dys), but hospital
death was no different (7% vs 9%, p=0.79). When comparing
patients with only an AMI, no technique provided an outcome dif-
ference. For only OFF patients, those with an AMI did well compa-
red to remote MI, although atrial fibrillation and pulmonary events
were more frequent in the AMI patients with either technique
(p=<0.03). 

Conclusion. Patients with ESRD and a history of MI represent
high risk patients that have acceptable hospital outcomes regardless
of operative strategy for revascularization. Although OPCAB or
cCABG provide similar results, certain patient subsets may have an
advantage with either techniques, and the presence of an AMI is
more of a predictor of postoperative events. 

C015

Off pump coronary artery bypass grafting in patients
with chronic renal failure: our initial experience
R. Pieris1-3, S. Somiah2, A. Govil2, A. Weerasinghe2, H. Jayasundera3,
N. Ganegoda2

1Nawaloka Hospitals, Colombo, Sri Lanka; 2Apollo Hospital, Colombo, Sri
Lanka; 3Durdans Hospital, Colombo, Sri Lanka.

Aim. To assess the safety of our initial experience of off pump
coronary artery bypass (OPCAB) in chronic Renal Failure (CRF). 

Methods. Out of 184 cases of OPCAB performed between
January 2003 and October 2004, 9 patients (4.89%) were in CRF
(Serum Creatinine Level of 2mg/dl or above). Two were dialysis
dependant. Mean age was 56.33 +/- 5.79. There was one female.
Four had triple vessel disease. Four had past Myocardial Infarc-
tions. Six had impaired ventricles and two had unstable angina.
Grafts averaged 2.89 per patient. Internal Mammary Artery use
was 100% and Radial Artery use was 44.4%. All patients had Fru-
cemide infusions postoperatively, (Dopamine was used as a
second line) and strict maintenance of zero fluid balance. Patients
who were dialysis dependant, continued intermittent hemodialysis
from day 2. 

Results. All patients demonstrated a transient worsening renal
function which recovered within 72 hrs. Post-op dialysis was needed
only in the end stage CRF patients. All patients were discharged
from hospital but one patient died from an arrhythmia on day 16.
Survivors are free from Angina and one patient had subsequent
renal transplant. 

Conclusion. Our initial experience of OPCAB in CRF seems safe
in comparison to other studies.

C016

Off-pump coronary artery bypass grafting in patients
with malignant neoplastic disease
R. Akchurin1, M. Davydov2, B. Polotskij2, S. Gerasimov2, D. Galiyaut-
dinov1, P. Lepilin1, A. Bayalieva1, M. Lepilin1

1Cardiology Reseach Center, Moscow, Russian Federation; 2Oncology
Research Center, Moscow, Russian Federation.

Aim. Presentation of the first OPCABG surgery results in patients
with tumors. 

Methods. From 2001 to 2004 one hundred OPCABG operations
were performed in department of cardiovascular surgery. Of these,
there were 6 patients with concomitant malignant disease requiring
noncardiac surgery: pancreas cancer (1), feochromocytoma(1), lung
cancer (2) and colon cancer (2). Main CCS angina was class III - 4
cases and class II - 2 patients. Four patients had 3 vessel disease, 2
patients had 2 vessel disease and in 2 cases main left artery stenosis
was present. 

Results. All operations were performed through median sterno-
tomy, using 'COSMEYA _ TULPAN' myocardial stabilizer. In two
cases sternotomy with transversal toracotomy was performed for left
pulmonectomy. All patients received ITA grafting of left anterior
descending artery and 1 to 3 autolovenous grafts. The mean operati-
ve time for the off-pump CABG was 220 ± 20 min. The total amount
of bleeding during the off-pump CABG was 370 ± 150ml. Simulta-
neous noncardiac operations were carried out in 2 patients. The
other 4 patients underwent subsequent operations for the mali-
gnancy uneventfully. No surgical complications were observed in
postoperative period. In one case of simultaneous OPCABG and left
lung pulmonectomy paroxysm of atrial flutter cropped up and was
treated by transesophageal pacing and infusion of cordarone and b-
blockers.

Conclusion. One of the main contraindications for radical surgi-
cal treatment of oncological patients formerly was thought to be the
concomitant cardiovascular disease. Off-pump CABG is quite effi-
cient and is of great advantage in patients with malignancy who
require myocardial revascularization in addition to noncardiac sur-
gery for the cancer. 

C017

Off-pump left ventricular aneurysmorrhaphy: exo-
aneurysmorrhaphy
A. Mirzaie, A. Rajaie Khorasani, J. Esfehani Zade
Mashhad, Iran.

Aim. OPCAB surgery has recently become popular for multi-ves-
sel revascularization. In high-risk patients and patients with poor LV
function, where off-pump surgery offers most benefits, the standard
LV aneurysmorrhaphy requiring the use of cardiopulmonary bypass
becomes counter-intuitive. In properly selected cases off-pump LV
exo-aneurysmorrhaphy is possible and safe. 

Methods. Off-pump exo-aneurysmorrhaphy of LV aneurysm was
performed successfully in eleven patients at the time of OPCAB.
Linear aneurysmorrhaphy was in used in eight and purse string
technique was used in three patients. 

Results. Postoperative echocardiography demonstrates decreased
mean LVEDD (5.7mm), LVESD (2.5mm) and improved mean of
LVEF (55.3%).Preoperative demonstration of absence of mural
thrombosis in necessary. Intraoperative assessment of LV thinness
and lack of clot using epicardial echo is helpful. Aneurysms with
significant clot are usually thick and diastolic collapse is not obvious
when the apex is lifted. 

Conclusion. In selected clear cut cases with LV aneurysm and
no clot, no server MR, exo-aneurysmorrhaphy may provide signifi-
cantly improved LVEF. Further modification of technique may exclu-
de more residual septal aneurysm. Use of pledgetted suture and
avoiding occlusion of the LAD is emphasized.

C018

The arterial òΠ-circuit: in OPCAB surgery: midterm
results

S. Prapas, I. Panagiotopoulos, D. Protogeros, F. Danou, D. Karat-
za, C. Kalavrias, V. Kotsis

Henry Dunant Hospital, Athens, Greece.

Aim. The use of the arterial 'ÉÆ-circuit' in coronary operations is
based on the following principles: 1).beating heart without ECC, 2)
Arterial revascularisation, 3) Aorta non touch. In this study we
review the midterm results in our institution. 

Methods. During a 39 month (Februar-2001-March/2004) period
992 consecutive patients underwent isolated coronary revascularisa-
tion with the use of the arterial 'Π-circuit'. Amongst them 846
patients were males (85.3%) and 146 patients (14.7%) females. The
preoperative risk factors were: Octogenerians 72 patients (7.2%),
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coronary reoperation in 63 patients, Diabetes mellitus in 308 patients
(31%), peripheral vascular disease or carotid disease in 61patients
(6.2%), chronic obstructive pulmonary disease in 50 patients (5%),
chronic renal failure in 62 patients (6.2%, 16patients in dialysis),
arterial hypertension in 367 patients (38%). Preoperative LVEF was
less than 30% in 71 cases and 30-45% in 204 patients (20.6%). Mean
number of anastomoses was 2.88. The hospital and midterm outco-
me during a period ranging from 2 up to 41 months was studied
retrospectively. 

Results. The total hospital mortality was 0.9% (9patients - 7 of
them with a Euroscore >8). The mortality in REDO patients was
1.58% (1pt) and in the octogenarians and renal failure group was
0%. No patient suffered cerebral attack perioperatively and 16
patients (1.61%) suffered major complications. The total survival rate
during the follow-up period (41 months) was 96% as 11patients
(1.2%) died between the 6th and 32nd postoperative month due to
cardiac reason and 29 patients died from other non cardiac reason.
Postoperative coronary angiography was performed in 27 patients
because of a positive stress test or angina, 9 patients underwent
additional coronary angioplasty and 2 patients reoperation. There
was no mortality for patients with a Euroscore less than 3. 

Conclusion. OPCAB with the use of the arterial 'ÉÆ-circuit' is
feasible in the majority of the coronary patients and could be
accomplished with excellent early and midterm results especially for
high risk patients. 

C019

Use of the modified t-grafts for heart revascularisation
T. Kaszczynski, P. Litwinski
Institute of Cardiology, Warsaw, Poland.

Aim. The T-graft procedure achieves complete arterial revasculari-
zation in coronary three-vessel disease. In this technique, all bypass
anastomoses are supplied by the left internal mammary artery (IMA).
We present a new operative technique for multiple arterial revascu-
larization using composite radial and internal thoracic arterial grafts.
In his technique LIMA is harvested up to the half of its length and
anastomosed end to the side of the RA, which supplies the anterior
and lateral wall. The use of the RA as a supplying, bypass graft pre-
sents as we belive several technical advantages. 

Methods. Between April 2004 and February 2005, 22 patients had
CABG with inverted graft. These patients, 5 women and 17 men
with a mean age of 64 years (range, 44 to 78). The indication for
inverted graft was aortic calcification in 7 patients, and the need for
total arterial revascularization in the rest of patients. All procedures
were performed without cardiopulmonary bypass. In all patients the
outflow from composite graft was estimated in ml/min. prior
implantation. 

Results. Overall, 56 distal anastomoses were made (average
number per patient, 2.9; range, 2 to 4), of which 38 were with
inverted grafts (average number, 3.2; range, 2 to 4) and nine were
with a single attached ITA. All procedures were performed as
OPCAB procedures. All patients are alive and well. There was no
perioperative myocardial infarction or stroke. Angiography perfor-
med in the early postoperative period in 10 patients showed that
all anastomoses were patent. Rest of patients had a 16 slice com-
puted tomography which revealed a patent grafts. All patients
were asymptomatic and had negative results of stress test. Posto-
perative angiography and the stress test were performed during
the second hospitalization. 

Conclusion. Tadashi Tashiro described technique of implanting
RA to the RIMA wchich was implanted to the aorta in order to
increase the range of revascularisation. We modified this approach
attaching RA to the LIMA. The rationale was to obtain the bigger
diameter of utilizing grafts, to increase the range of revascularisation
of anterior wall. And finally to increase the capability of blood tran-
smission trough the grafts. 

C020

Off pump re-revascularization of the circumflex bran-
ches via left lateral thoracotomy 
I. Friedrich1, H. Kroll1, R. Prondzinsky2, R.E. Silber1, J. Boergermann1

1Martin Luther Universitaet Halle, Halle, Germany; 2Basedow Klinikum,
Merseburg, Germany.

Aim. Repeat coronary artery bypass grafting still carries a high
morbidity and mortality and the risk of injury to the patent
LIMA/LAD bypass during surgical dissection. In cases of significant
lateral wall ischemia, caused by high-grade stenosis of the RCX or its
side branches, a posterior-lateral thoracotomy (RCLT) seems to be a
good option when interventional stenting is not feasible. 

Methods. From August 2002 until July 2004 12 patients were ope-
rated using this surgical approach. Dissection of the descending
aorta was performed after left-lateral thoracotomy at the level of the
5th intercostal space followed by identification of the target vessel.
We used saphenous vein grafts in 7 patients and radial arterial grafts
in 2 patients, which were all proximally anastomosed to the descen-
ding aorta. All the operations were performed off pump using the
Acrobat system (Guidant Inc.). 

Results. All patients had previous surgical coronary interventions
(7 patients with one and 2 patients with two surgeries). In addition
2 patients had double valve replacements and one pt. had an aortic
valve replaced. The mean pre-operative ejection fraction (EF) was
42,7% (range: 25%-80%). There was no mortality up to the last fol-
low-up in 8/2004. Angina symptoms improved markedly following
surgery from a mean pre-operative CCS of 2,9 (range 2-4) to a post-
operative CCS of 1.3 (1-3) respectively. 7 patients underwent post-
operative angiography (post-op day 5-12) showing normal flow and
regular graft anastomosis. 

Conclusion. Off-pump RCX revascularisation using a left-lateral
thoracotomy is safe and effective in appropriately selected patients. 

C021

New technique of proximal aortic anastomoses during
OPCAB
A. Weber, M. Wilhelm, D. Odavic, M. Turina, R. Tavakoli, G. Michele
Stadtspital Triemli, Zurich, Switzerland.

Aim. Aortic dissection and neurological events have been descri-
bed as major complications of off-pump coronary artery bypass
(OPCAB) and are mainly attributed to the aortic injury following the
partial clamping of the aorta. Therefore new techniques of proximal
aortic anastomsis are necessary to avoid the aortic clamping and to
reduce the risk of neurological events. 

Methods. 138/144 (96%) of consecutive patients needing isolated
CABG (mean age 66±9 years, mean Euroscore 5.4±3.3) underwent
an OPCAB procedure (1 without proximal aortic anastomoses). All
proximal aortic anastomoses were performed using the HeartString
System®. Patients were assessed early after the operation for the
patency of the proximal aortic anastomoses by angiography and for
major clinical complications. For hemodynamic instability 9 (6.5%)
patients required preoperative and 3 (2.2%) patients intraoperative
an intraaortic balloon pump. Left internal mammary artery bypass to
the LAD was performaed in 137/138 (99%)patients and right internal
mammary artery was used in 39/138 (28%) patients. 

Results. An average of 3.9±0.97 distal anastomoses/patient and a
total of 243 proximal aorto-venous anastomoses using the Heart-
String System® were performed. 30-day mortality was 2/138 (1.4%).
Median CK value was 340±540 U/L, CK-MB 18±44 U/L and Troponin
1.06±18 _g/L. 46/138 patients (33%) required transfusion of blood
products. 5/138 patients (3.6%) had a perioperative ischemia but no
patient presented with new neurological event. The mean ICU stay
was 1.8±4.1 days. In 22 patients an angiography was performed 7
days after OPCAB. All 39 proximal aorto-venous and 82/85 (96%)
distal anastomoses were patent. 
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Conclusion. Proximal aorto-venous anastomoses without aortic
clamping are safely performed with the Heart String System and
contribute to reduce the risk of neurological events during OPCAB
procedures. 

C022

Experience and limitations with the pas-port device for
proximal anastomoses in opcab-surgery
D. Reber, M. Fritz, E. Schick, S. Lemburg, A. Laczkovics
Ruhr-University-Hospital of Bochum, Bochum, Germany.

Aim. Manipulation of the aorta including canulation is seen as the
major reason for neurological sequels. To reduce this complication,
devices have been introduced to perform proximal anastomoses in a
less traumatic way. Aim of the study was to evaluate patency after
CABG using a specific mechanical device. 

Methods. We tested the PAS-PORT device in 33 patients, electi-
vely scheduled for bypass surgery using the OPCAB technique.
Patency was evaluated using a multislice CT. 

Results. In 2 patients The device could not be used because of
small size of the vein. In 4 other cases technical problems after
deployment led to leak in the aorta, which could be managed by
suturing. The remaining 27 patientsReceived 29 central anastomo-
ses. Postoperative CT could be performed in 18 patients1 patient
died, 2 were excluded because of renal insufficiency and in 6
patients organizational or personal reason prohibited the CT. In 18
Patients with 20 anastomoses 19 grafts were widely patent. One
graft was occluded at the offspring from the aorta, while the graft
was clearly patent at the surgery. None of the surviving patients
had any neurological complication. The patient t with the occlu-
ded graft was without any symptoms, ECG alterations or enzyme
elevation. 

Conclusion. Mechanical devices are a major step forwards in the
so-called minimally invasive CABG techniques. However, the current
devices are not practical in all situations at present and limited to
veins with a particular diameter and sometimes fail without clear
explanation as seen in previous devices. 

C023

First experience with the heartstring proximal anasto-
motic system in comparison with the st. Jude graftcon-
nector
V. Bruk, P. Nemec, A. Steriovsky
University Hospital Olomouc, Olomouc, Czech Republic.

Aim. Stroke and embolization belong to major complications fol-
lowing coronary artery surgery. The risk of atherosclerotic masses
embolization and intimal damage leading to dissection can be redu-
ced by means of a devices enabling construction of central anasto-
moses without clamping of the ascending aorta. Such devices are
suitable for myocardial revascularization especially without ECC. 

Methods. Between 2002-2004 178 middle and large (green and
blue) St.Jude graftconnectors were used in 86 patients operated
mostly without ECC. In March 2004 the Heartstring system (Guidant)
was introduced. Since then, in our departement 12 such devices
were applie in 6 patients, operated without ECC. 

Results. We encoutered technical problems with 3 graftconnec-
tors in 3 patients. The reason of failure was improper size of the
connector (too large). In all the cases it was inevitable to use aortic
side biting clamp and complete the anastomosis manually. There
were no technical complications with the Heartstring system. When
compared with the St. Jude graftconnector the Heartstring was more
difficult to use, but it seemed more physiological in view of anasto-
mosis creation. Its major advantages include: absence of metallic
materials at the point of anastomosis, lesser risk of kinking due to

the wide variation in angles between the bypass and the aortic wall,
construction of central anastomosis after peripheral anastomosis
creation and simpler adjustment of the proper graft length, sufficient
diameter of the anastomosis, simple use of additional stitches for
improper anastomosis. 

Conclusion. This year, the St. Jude graftconnectors have been
withdrawn from the market. Our experience has confirmed that they
can be replaced by the Guidant Heartstring anastomotic system
which enables a more physiologic anastomosis.

C024

Predictors of midterm symptom recurrence, adverse
cardiac events and mortality in 591 unselected off pump
coronary artery bypass graft patients
A.T. Gurbuz1, A.A. Zia2, H. Cui3, A. Sasmazel1, G. Ates1, A. Aytac1

1Anadolu Saglik Merkezi, Kocaeli, Turkey; 2Tucson Medical Center, Tuc-
son, AZ, USA; 3University of Arizona, Tucson, AZ, USA. 

Aim. Off-pump coronary artery bypass grafting is gaining popula-
rity however decreased midterm graft patency and increased coro-
nary reintervention rates are reported. 

Methods. A total of 591 consecutive unselected patients
underwent off-pump coronary artery bypass grafting from February
2000 to April 2004 (mean follow up 38.54±0.54 months). 113
Patients had _2, 478 had _ 3 grafts. At least one radial artery graft
was present in 398 patients, 328 received postoperative clopidogrel
and 391 received postoperative statins. History of at least one percu-
taneous coronary intervention was present in 192 patients. 

Results. Twenty-nine patients developed recurrent angina, 9 had
myocardial infraction and 20 underwent coronary reintervention.
Five patients died of sudden cardiac death. Overall mortality was
4.9% during follow-up (29 patients). Cox regression multivariate
analysis revealed postoperative Clopidogrel and statins as well as
intraoperative shunt significantly decreased symptom recurrence and
adverse cardiac events. Diabetes, chronic obstructive pulmonary
disease, prior history of percutaneous coronary intervention and uti-
lization of radial artery grafts were positive predictors of symptom
recurrence and adverse cardiac events. Utilization of radial artery
grafts, history of percutaneous coronary intervention as well as low
preoperative ejection fraction increased mortality. Number of bypass
grafts, type of conduit, grafted territory, hyperlipidemia or prior
CABG did not influence symptom recurrence, adverse cardiac events
or mortality. 

Conclusion. Off-pump coronary artery bypass grafting can be
performed with low symptom recurrence, adverse cardiac events
and mortality rates. Modification of intraoperative and postoperative
management strategies may improve outcomes. 

Table I. - Statistical analysis
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C025

Comparison on-pump vs off-pump coronary bypass
surgery-results and outcome over 600 cases
J. Pacholewicz, M. Maruszewski, A. Farmas, M. Zembala
Silesian Centre for Heart Disease, Zabrze, Poland

Aim. The premise of coronary revascularization without cardio-
pulmonary bypass (off-pump coronary artery bypass graft [OPCAB])
proposes that patient morbidity, complications and potentially mor-
tality can be reduced without compromising results of conventional
revascularization techniques (CCABG). This retrospective study was
aimed to assess the results and outcome after coronary bypass sur-
gery using two surgical techniques by one surgeon. 

Methods. From Coronary Bypass Surgery Registry were analyzed
675 consecutive patients who underwent direct myocardial revascu-
larization with (n- 270, group CCABG) and without (n-405, group
OPCAB) extracorporeal circulation in the period from March 2001 to
November 2003. After matching age, gender, extend of coronary
artery disease two groups were compared in two revascularization
modalities. Preoperative and postoperative variables were analyzed
such as bleeding, myocardial infarction, inotropic support, IABP,
wound infection. Number of coronary artery disease vessels detec-
ted in coronary angiography was compared to the number of
performed grafts in order to evaluate complete revascularization.
The EuroSCORE risk stratification tables were used to evaluate the
outcome after surgery for both groups. 

Results. There was one operative death in CABG group in this
period. Perioperative mortality was lower in OPCAB group. The morta-
lity rate was in group CCABG 2.6% (7/270) vs 1.7% (7/405) in OPCAB
group. Mortality (CCABG vs OPCAB) was in the low 0.9% (1/115) vs
1.2% (2/172), medium 1, 0% (1/99) vs 2.5% (4/160) and 9, 0% (5/56) vs
1, 4% (1/73) in high risk group according to EuroSCORE. The incidence
of complications (CCABG vs OPCAB) such as low cardiac output (ino-
tropic support) 33% (88/270) vs 19% (75/405) (p<0.0001), IABP 7%
(19/270) vs 3% (12/405) (p<0.05), myocardial infarction 3.3% (9/270) vs
2.5% (10/405), reoperations 6% (16/270) vs 5.4% (22/405), atrial fibrilla-
tion 6.7% (18/270) vs 3.5% (14/405), neurological complications 4.1%
(11/270) vs 2% (8/405) was lower in OPCAB group. 

Conclusion. Evidence suggest that beating heart surgery in one
surgeon hands providing recurrent surgical technique is a safe
method for myocardial revascularization with good results and low
rate of complications. 

C026

Surgery of coronary artery disease complicated by
mitral regurgitation and left ventricular dysfunction:
extreme operations for severely ill patients
R. Akchurin, A. Shiryaev, M. Lepilin, S. Partigulov, D. Galiyautdinov,
K. Mershin, A. Bayalieva
Cardiology Reseach Center, Moscow, Russian Federation.

Aim. The prognosis of patients with coronary artery disease
(CAD) with severe mitral regurgitation, and associated LV dysfunc-
tion is substantially worse than that of uncomplicated coronary
disease. Surgery of this pathology includes coronary grafting, mitral
surgery and volume reduction procedures. 

Methods. 42 patients (8-female/34-male) with mean age 59±9.5
underwent CABG and mitral surgery from May 1997 to May 2004.
Postinfarction LV aneurysm was repaired in 12 of them. CAD com-
plicated by mitral regurgitation of 3-4 degree and reduction of ejec-
tion fraction (EF) lower then 50% were inclusion criteria. Most of
patients (88%) suffered angina III-IV class CCS or unstable angina.
Mean congestive heart failure class was 3.1 preoperatively. Mean EF
was 39.5±8.7%. End-systolic dimension (ESD) more than 45 mm was
found in 31 cases (74%) with mean ESD_50±6 mm. Predominant
cause of mitral regurgitation was dilatation of the annulus and

dysfunction of posterior group of papillary muscles. Repair of LV
aneurysm was a first step when it was necessary. Oval shaped
PTFE-patch was used. Mean number of distal grafts was 3.6. In the
majority of patients ring implantation followed (27 cases). Mitral
valve replacement (MVR) with different types of chordal preserva-
tion was used in 15 cases. Average aortic crossclamp time was
113±20 min. CPB time was 159±25 min. The transesophageal echo
was indispensable tool for intraoperative control. 

Results. Prolonged CPB and mechanical cardiac support were
required in 8 cases. Inotropic support for more then 48 hrs was
required in 16(38%) patients. Inhospital mortality rate was 14.3% (6
deaths). In MVR group 4 patients died early postoperatively. In
annuloplasty group the mortality was 7.4% (2 deaths). Two patients
were successfully reoperated because of MV repair failure. Survivors
were followed up during the first postoperative year. Mean anginal
category improved from 3.1 preoperatively to 0.9 postoperatively
(p< 0.05). Mean congestive heart failure class improved from 3.0
preoperatively to 1.6 postoperatively (p<0.05). Reduction of ESD
(from 50 to 41 mm) and increase of EF (from 40% to 44%) did not
reach statistical significance. 

Conclusion. Operations for CAD complicated by mitral regurgita-
tion and left ventricular dysfunction is complex and associated with
high perioperative mortality. Nevertheless improvement of functio-
nal capacity gives promise to better survival in this group of seve-
rely ill patients. 

C027

Surgical restoration of the left ventricular: vilnius expe-
rience
G. Kalinauskas, G. Uzdavinys, G. Norkunas, A. Valaika, L. Ivaskevi-
ciene
Heart Surgery Center of Vilnius University, Vilnius, Lithuania

Aim. Surgical restoration of the left ventricular wall (Jatene-Dor
procedure) has been advocated as a therapy for left ventricular
dysfunction due to ischemic cardiomyopathy and post infarction
aneurysm. The procedure excludes noncontracting segments in the
dilated remodeled ventricle and reconstructs ventricular geometry.
Myocardial infarction leads to changes in ventricular shape and
volume and akinesia in infarcted area. That lead to congestive heart
failure by dysfunction of the remote muscle. The akinetic heart
rarely undergoes surgical repair. 

Methods. In the Vilnius University Heart Surgery Clinic this kind
of operations have been performed from February 1999 and to
December 2004 106 patients underwent operation, 67 patients were
followed for 6 to 36 months. Early and midterm outcomes of the
procedure were investigated. 

Results. Concomitant procedure included coronary artery bypass
grafting in 95%, mitral valve repair in 4.6%. Hospital mortality was
4.7%. 16.3% of patients required intraaortic balloon counterpulsa-
tion. Postoperatively, ejection fraction increases from 30.0±7.9% to
37.8±6.9%, and left ventricular end diastolic volume index decreased
from 96.6±32.1 to 84.6±15.6. 

Conclusion. Jatene-Dor procedure results in improvement in the
left ventricular function, is a safe and effective in the treatment of
the remodeled dilated ventricle after myocardial infarction. 

C028

Surgical ventricular restoration in ischemic cardiomyo-
pathy patients
R. Przybylski, T. Kukulski, M. Zembala
Silesian Centre for Heart Disease, Zabrze, Poland

Aim. In patients with coronary disease and poor LV function, ven-
tricular reconstruction (VR) combined with revascularization is a sur-
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gical option. Criteria for patient selection and optimal surgical tech-
nique are still debated. This study reports results achieved with VR
modo Menicanti (TR3ISVR) in 58 patients who had akinesia or
dyskinesia of the anterior wall. 

Methods. A prospective review of 58 patients (45 male) under-
going TR3ISVR ventriculoplasty from March 2003- December 2004
was performed. Reconstruction on the ECC was accomplished using
special devices _ mannequin. The mannequin acts as a template for
creating an elliptical ventricle with a known volume. Preop 11
patients (19%) were with VT, mean symptom of CHF class were 2.55
and angina were present in 46 patients (79%). Mean Euroscore were
6.6. Operative procedure included CABG in 50 patients (86%), VSD
closure in 2(3.4%) and mitral valve procedure 14(24%). 

Results. Hospital mortality was 3 (5.2%). Perioperative support
included IABP 16 (27.5%) and inotropes in all. Among survivors,
symptom class improved in all but 5 (8.6%) mean improvement
1.2±0.6 functional class per patient. Survival (Kaplan-Meier) at 1 year
was 91.4%. Average decrease in EDVI was 32mL (33.6%), in ESVI
was 25mL (41%). Increase in EF postop was 8.3 (29%). At 1 year fol-
lowing TR3ISVR ventriculoplasty, no patient demonstrated signifi-
cant redilation of ventricular volume or decrease in left ventricular
ejection fraction. 

Conclusion. LV reconstruction modo Menicanti can be perfor-
med with low operative mortality and provides good control of
symptoms. This approach should be considered in all patients with
coronary disease, poor LV function and akinesia or dyskinesia of the
anterior wall. TR3ISVR provides durable improvement in both left
ventricular volumes and function. 

C029

Early and late results after left ventricular reconstructi-
ve surgery
R. Benetis1, J. Vaskelyte2, R. Raugeliene3, E. Ereminiene2, E. Sirvin-
skas2, L. Jankauskiene2

1Kaunas Heart Center, Kaunas, Lithuania; 2Institute of Cardiology, Kau-
nas, Lithuania; 3Institute for Biomedical Research, Kaunas, Lithuania

Aim. To analyse retrospectively early and late results of left ven-
tricular (LV) reconstructive surgery. 

Methods. Out of 123 patients operated on 87 patients with ische-
mic cardiomyopathy who underwent surgery between 2000 - 2004
were selected for analysis. Indexed end systolic volume (ESVI) _50
ml/m2 and ejection fraction (EF) _ 35% were indications for recon-
structive LV surgery, using two different techniques: I group (55
patients) _ CABG and aneurysmectomy performing modified Dor
procedure and II group (32 patients) _ CABG and plication-com-
pression of scarred LV wall. PatientÅes age was 64.1± 8.7 and 86 %
of them were men. Preoperative NYHA funcional class was 3.6 ±
0.8, angina class - 2.9±1.,1 and did not differ between the groups. 11
patients (21%) in group I and 7 patients (21%) in group II were ope-
rated on during acute myocardial infarction period. Concomitant
mitral valve repair was performed in 78% of patients in gr.II and
65% - group I. 

Results. Hospital mortality was 13.7% (16% in group I vs 9% in
group II). Perioperative support - assist devices were applied in 6
patients (11%) in group I and 1 patient (3%) in group II, inotropic
drugs > 24 hrs - 22 patients (40%) and 10 patients (31%) in group II,
respectively. During mean follow-up of 19 ± 11 months, 8 patients
died, 1 patient underwent heart transplantation and 2 - received
implantable cardioverter defibrillator. Actuarial survival was 86% at 1
year and 73% at 3 years (Figure 1). Survival was higher in group II
than in group I (90% vs 86% and 86% vs 73%, respectively). Sympto-
matic improvement was noted in 67% patients of survivors, NYHA
f.cl. was 2.,45 ± 0.67 at 1 year after surgery. 

Conclusion. Left ventricular reconstructive surgery for ischemic
cardiomyopathy is associated with acceptable early mortality and
survival and has positive impact on patients functional status. 

C030

Surgical repair of postinfarction ventricular septal
defect: positive impact of the infarct exclusion techni-
que
A. Panza1, S. Gelsomino2, F. Itri1, P. Masiello1, G. Mastrogiovanni1, R.
Leone1, D. Triggiani1, C. Terlizzi1, G. Di Benedetto1

1Cardiac Surgery Division, Salerno, Italy; 2Careggi Hospital, Firenze,
Italy

Aim. Repair of postinfarction Ventricular Septal Defect (VSD) is
still a challenging procedure with high early and late mortality and
elevated risk of recurrence of the VSD. The aim of this retrospective
study was to assess if technical change in the surgical procedure was
followed by an improvement in recurrence of the VSD and survival. 

Methods. At our center from 1993 to 2004, 31 patients (16 males,
mean age 69±9) underwent surgical repair of anterior postinfarction
VSD (mean surgical interval 8±9 days) using two different techniques:
double patch repair (in the first 26 cases) and endocardial patch
repair with infarct exclusion (in the last 5 patients). Ten (32%) patients
were in cardiogenic shock. Myocardial revascularization was perfor-
med in 13 (41%) cases. Mean late follow-up was 50±40 months. 

Results. Hospital death occurred in 11 (35%) patients (none in the
infarct exclusion group). Survival at 1-5-10 years was 60.4±0.9,
50.8±9.8, 37.7±11, respectively. At 18 months, log rank test failed to
detect statistical difference between the two surgical groups (100% vs
50.9%, p=0.06). Mean early residual VSD was 0.9 ± 0.8 (grading 0-4)
and was significantly lower among survivors compared to deceased
(0.5±0.6 vs 2 ± 0.7, respectively, p=0.01). Mean late NYHA class was
1.6± 0.6 and mean late residual VSD was 0.9 ± 0.7 (0.8±0.4 in double
patch group vs 0.4±0.3 in infarct exclusion group, p= 0.11). Logistic
regression showed preoperative clinical status to be the only signifi-
cant factor for early mortality (b=2.87, p=0.01, OR [95% CI] 1.9 to
15.8). At Cox regression analysis, the residual early VSD was the only
independent predictor of late survival p=0.001. However, using the
recurrence of VSD as categorical variable at logistic regression, infarct
exclusion procedure reduced significantly the occurrence of early
VSD (b=1.38, p=0.001, OR [95%] 0.5 to 1.8). 

Conclusion. Preoperative low cardiac output is a significant risk
factor for operative death: repair is mandatory before occurrence of
shock. The infarct exclusion technique plays a role in the reduction
of recurrence of early VSD, that is an independent predictor for late
mortality. Long term survivors showed persistent functional class
improvement. 
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C031

Surgical management of mechanical complications of
acute myocardial infarction 
T. Hirnle, M. Frank, R. Jackowski, W. Serwatka, A. Kurzyna, 
P. Lisowski, S. Nadlewski
Medical Academy, Bialystok, Poland

Aim. Two different side trends in coronary surgery are becoming
obious during the last decade. The drastically lowering need for sur-
gical revascularization in the acute stage of MI due to mastering of
percutaneous reperfusion techniques (PCI). On the other hand
recent progress in the treatment of AMI, especially in reperfusion
therapy and in the use of intra aortic ballon pupmp safes more lives
but enables to survive the patients with serious mechanical compli-
cations of MI. Therefore, cardiac surgeons more often are expected
to treat them. 

Methods. Sixty patients (5,1% of all operated coronary cases)
underwent surgery because of acute and chronic mechanical complica-
tions of myocardial infarction between April 2003 and February 2005. 

Results. Eight (13,3%) patients, 3 females and 5 males required
urgent surgery. Two of them died (25% mortality in this group)
because of multiple organ failure (MOF). 2 patients with cardiac
rupture were treated with sutureless glue patch technique (no mor-
tality, mean Euroscore 5.5). Ventricular septal rupture in 1 patient
was repaired by modified Surgical Ventricular Restoration (SVR) pro-
cedure and in second case by conventional VSD closure (mean
Euroscore 8). There were 4 patients with acute mitral valve regurgi-
ration (AMR) due to papillary muscle rupture. All of them received
mechanical prothesis but 2 of them died -50% mortality. The largest
group comprises 37 patients (62%) with chronic LV aneurysm, 9
females and 28 males aged 44-78, mean age 64, mean Euroscore 4.5.
Surgical Ventricular Restoration (SVR) procedure with Jatene or Dor
method was performed with only one dead (mortality 2.7% in this
group). Fifteeen patients (no mortality, Euroscore 4) were operated
on because of chronic mitral incompetence, with 9 having mitral
valve repalcement procedures and 6 mitral valve rapair (4 Carpen-
tier, 1 Wooler 1 Paneth). 

Conclusion. Cardiac surgery offers effective treatment of acute
and chronic mechanical complications of AMI with favorable
Results. Ischemic cardiomyopathy and chronic ischemic MR become
nowadays a growing indication to cardiac surgery in coronary artery
disease. 

C032

Long term follow-up left ventricular function after
repair of left ventricular aneurysm
C. Turkay, O. Erbasan, I. Golbasi, D. Tuncay, O. Erdem, V. Yurtman,
H. Yilmaz, A. Mete, O. Bayezid
Akdeniz University School of Medicine, Antalya, Turkey

Aim. The aim of this study was to evaluate left ventricular func-
tion after repair of left ventricular aneurysm, in late term postopera-
tively. 

Methods. Ninety-seven patients underwent repair of postinfarc-
tion LV aneurysms, between 1992 and 2003. There were 86 males
and 11 females. Sixty-one patients underwent linear closure and
thirty-six patients had endoaneurysmorraphy. Long term follow up is
available for 80 of these patients Their mean preoperative EFs were
38.9 % and 38.0 %, and the preoperative NYHA functional classes
were 2.85±0.73 and 2.93±0.74, respectively. 

Results. There was not significant difference between the groups
with respect to age, gender, diseased coronary artery number,
urgency of the procedure, preoperative LVEF, functional status, and
co morbid risk factors. Postoperative early mortality after classical
aneurysmectomy was 9.8% (n=6) and 2.7% (n=1) in the group with
endoaneurysmorraphy. Eight-year (96-month) mortality rates were
12.7% (n=7) in the group with classic aneurysmectomy and 14.2%

(n=5) in the group with endoaneurysmorraphy. The preoperative
ejection fractions were 38.9% in the classical aneurysmectomy group
and 38.0% in the endoaneurysmorraphy. Postoperatively, ejection
fractions increased 42.8% and 45.0% after 96 months. 

In the group with classical aneurysmectomy and the group with
endoaneurysmorraphy, preoperative and postoperative functional
classes after 96 months were 2.6 and 1.6, and 2.7 and 1.2 respectively. 

Conclusion. Both linear and endoaneurysmorraphy techniques
increase functional class in postoperative long term. 

C033

Noninvasive evaluation of myocardial viability in
patients with left ventricular aneurysm
E. Golukhova, E. Kuznetsova, I. Aslanidi, L. Bockeria
Bakoulev Center for Cardiovascular Surgery, Moscow, Russian Federa-
tion.

Aim. possibilities of noninvasive diagnostic techniques in detec-
ting viable myocardium were assessed in patients with coronary
heart disease (CHD) complicated by (LV) left ventricular aneurysm. 

Methods. 30 of 35 involved in our study patients (86%) at mean
age 47.8 ±9.1 years were assigned to NYHA III-IV. In preoperative
period, all patients underwent stress echocardiography using dobu-
tamine, as well as 99-m-Tc-tetrofosmine myocardial single-photon
emission computed tomography (SPECT). Diagnostic capacity of
these techniques in identifying myocardial viability was determined
in 27 patients undergoing coronary artery bypass surgery. 

Results. The sensitivity of stress echocardiography using dobuta-
mine and 99-m-Tc myocardial SPECT in revealing viable myocar-
dium in patients with CHD and LV aneurysm was 89% and 94%
respectively, while the specificity - 90% and 65% respectively, and
the accuracy - 89% and 80% respectively. Combination of above-
mentioned techniques substantially enhances their diagnostic poten-
tialities in identifying viable myocardium in CHD patients with LV
aneurysm. 

Conclusion. Based on the obtained data, while making decision
about the necessity and volume of surgical myocardial revasculariza-
tion, we should take into account that blood flow restoration even
in areas with insignificantly preserved myocardial viability can
improve late prognosis in CHD patients with LV aneurysm. 

C034

Ongoing procedure development in robotically assisted
totally endoscopic coronary artery bypass grafting 
J. Bonatti, T. Schachner, N. Bonaros, A. Oehlinger, M. Danzmayr, E.
Rutzler, O. Bernecker, C. Kolbitsch, G. Friedrich, P. Jonetzko, O.
Pachinger, G. Laufer
Innsbruck Medical University, Innsbruck, Austria

Aim. Totally endoscopic coronary artery bypass grafting (TECAB)
using robotics requires stepwise introduction into a heart surgery
program. It was the aim of this study to evaluate the state of proce-
dure development after continued application of telemanipulation
techniques in the clinical setting. We also assessed perioperative and
intermediate term clinical results after robotically assisted CABG. 

Methods. From June 2001 to March 2005 robotically assisted
coronary artery bypass grafting (CABG) using the daVinciTM telema-
nipulation system (Intutitive Surgical) was carried out in 107
patients. Median age was 60 (38-76) years, 82 patients were male
(77%), 25 were female (23%). The following procedures were
performed: robotically assisted endoscopic left internal mammary
artery (LIMA) harvesting and completion of the procedure as con-
ventional CABG, minimally invasive direct coronary artery bypass
(MIDCAB), or off pump coronary artery bypass (OPCAB) (n=21),
robotically assisted suturing of LIMA to left anterior descending
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artery (LAD) anastomoses during conventional CABG (n=28),
TECAB on the arrested heart using remote access perfusion (n=48),
TECAB on the beating heart using an endo-stabilizer (n=8), take
down of adhesions (TECAB intended) (n=1). The number of totally
endoscopic procedures increased from 13% in 2001 to 86% in 2005. 

Results. Procedure time including intraoperative angiographic
studies for quality control was 360 (225-724) min. Hospital mortality
was 0% and cumulative risk adjusted mortality reached 1.6 lives
saved versus EuroSCORE predictions. Undesirable surgical events
such as conversion, on table revision, or postoperative revision pro-
cedures occurred in 34/107 (32%) of the patients. Ventilation time
and ICU stay, however, were 11(0-278) h and 21(11-389) h respecti-
vely. All patients survived to 3 years and freedom from angina at 3
years was 96%. There was no target vessel reintervention on roboti-
cally sutured grafts during follow up. 

Conlusions. We conclude that despite being surgically challen-
ging robotically assisted coronary artery surgery can be implemen-
ted with acceptable safety. A stepwise approach seems worthwhile.
At this point of procedure development long operative times are a
fact. Perioperative mortality may be lower than predicted. Interme-
diate term clinical results are very satisfactory. 

C035

Does preoperative multislice computed tomography
predict operative times in totally endoscopic coronary
artery bypass grafting?
T. Schachner, G. Feuchtner, N. Bonaros, A. Oehlinger, E. Gassner, 
G. Laufer, J. Bonatti
Innsbruck Medical University, Innsbruck, Austria

Aim. Multislice Computed Tomography (MSCT) scans are curren-
tly discussed as potential tools for planning in endoscopic heart sur-
gery. We aimed to assess the influence of various thoracic measure-
ments on operative times in arrested heart total endoscopic coronary
artery bypass grafting (AHTECAB).

Methods. Thirty-two patients (aged 59 years, 69% male) who
underwent AHTECAB were examined with a preoperative 16-channel
MSCT angiography of coronary arteries and internal mammary arteries
(retrospective ECG-gating at mid-late diastole). All AHTECABs were
single LIMA to LAD bypass operations using the Da Vinci© telemani-
pulator and the ESTECH© remote access perfusion system. 

Results. The LIMA - LAD distances were: I (at origin of the first
diagonal branch) 4.4cm (2.5-6), II (aortic valve level) 3.6cm (1.1-
4.8), III (mitral valve level) 2.8cm (0.7-5.4), and IV (basis cordis)
2.2cm (1,0-6.9). The anterioposterior thoracic diameter was 12.6
(8.9-15.9), and the transverse diameter was 24.9 (21.1-27.7) centime-
tres. The cardiac rotation to the left was 46Åã (26-59). LIMA - LAD
distances I (p=0.04) and III (p=0.03) significantly correlated with
anastomotic time. The transverse thoracic diameter and AHTECAB
duration correlated significantly (p=0.02). Increased rotation of the
heart to the left was associated with a decreased cardiopulmonary
bypass time (p = 0.02) 

Conclusion. MSCT has the potential to predict operative times in
AHTECAB.

C036

Poland's experience with minimally invasive coronary
surgical procedures based upon polish cardiac sur-
geons' registry. 2003 annual report
Sliwinski1, M. Szufladowicz2, J. Rogowski3, A. Biederman2, M. Maru-

szewski4, K. Kubacki4, M. Zembala4

1Polish Cardiac Surgeon Club, Warszawa, Poland; 2National Institute of
Cardiology, Warszawa, Poland; 3Cardiac Surgery Department, Institute
of Cardiology, Gdansk, Poland; 4Silesian Center for Heart Disease, Zabr-
ze, Poland.

Aim. Constant growth of cardiosurgical procedures in Poland is
related to increasing number of cardiosurgical wards as well as
improvement of their performance (number of cases as follows: in
2001 - 21190; 2002 - 22927 and in 2003 - 23682). This total growth is
also noticed in coronary operations (consequently, as above: 11687;
13361 and 13752 in 2003). Development of operative techniques
enabled surgeons to introduce more demanding however safer
methods of coronary operations without use of extracorporeal circu-
lation. 

Methods. The percentage of minimally invasive (off-pump) ope-
rations is still growing _ starting from (off-pump vs all coronary ope-
rations) 1.6% (94/5765) in 1996 and reaching 35% (4799/13752) in
2003. (Figure 1)

Results. The reason for this tendency despite higher demand of
surgeon's technical skillness is the safety of the patient. During all
the analyzed period (1996-2003) the mortality (e.g. 3% (269/8953) in
on-pump group vs 2% (96/4799) in off-pump) and complications
rate in off-pump group was lower as compared to conventional
coronary operations. 

Conclusion. Increased amount of minimally invasive techniques
is exceeding the 40-60% level of surgical procedures in same cardio-
surgical centers (Gdansk, Warsaw, Zabrze) in Poland. This tendency
seems to be beneficial both for patients (lower mortality and com-
plications) and for the suraeons (constant improvement of operative
technique).

C037

Angiographic results in 115 pts with minimally invasive
coronary artery bypass grafting (MIDCAB/EACAB)
T. Hrapkowicz, R. Przybylski, K. Filipiak, J. Pacholewicz, A. Farmas,
K. Kubacki, B. Zych, M. Zembala
Silesian Centre for Heart Disease, Zabrze, Poland

Aim. Progress in interventional cardiology creates the need to
achieve better operative results with less postoperative trauma.
Despite promising results of drug eluting stents, the left internal tho-
racic artery to LAD grafting still has best late Results. Minimally inva-
sive coronary artery grafting enables connection of the specificity of
LITA to LAD graft with low operative injury. Particulary videoscopic
LITA harvesting involves decrease of operative access and postope-
rative pain. The aim of the study was to evaluate results in MIDCAB
and EACAB operations and early angiographic results in the first
consecutive one hundred patients in this cohort.

Methods. From 1999 to 2004 the MIDCAB/EACAB operations
were performed on 113 patients. The MIDCAB technique was used
for 42 patients. From 2001 we used only videoscopic LITA harve-
sting during EACAB procedure (71 patients). A selective coronary
angiography of the LITA-LAD bypass was performed during the first
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postoperative period (0-3 days). All anastomoses were classified as
described by FitzGibbon scale. 

Results. One patient died (0.8%) in hospital. Although there
were no perioperative myocardial infarctions related with LITA to
LAD grafting, in 3 patients postoperative myocardial ischemia was
observed. There were no neurological injury or other serious posto-
perative complications. Postoperative early coronary angiogram
could be obtained in 97/100 patients. The early patency rate was
96.,8%. Grade B stenosis was observed in 10 patients. In 3 patients
anastomosis was erroneously performed on the diagonal branch.
Two patients needed reoperation through sternotomy despite graft
occlusion. Although in 7 patients during angiography PCI was
performed, only 2 of them presented clinically myocardial ischemia. 

Conclusion. Minimally invasive coronary artery bypass grafting is
a safe method with few complications and a low mortality risk and
also the early angiographic patency rate is acceptable.

C038

Integrated revascularization with minimally invasive
direct coronary artery bypass combined to coronary
angioplasty in two-vessel coronary artery disease
I. Kotelnikov, A. Repossini, O. Parodi, W. Dabdoob, V. Arena
Cliniche Gavazzeni, Bergamo, Italy

Aim. Percutaneous transluminal coronary angioplasty (PTCA) has
become an accepted treatment of coronary artery disease and is
commonly used in multivessel disease. The major disadvantage of
PTCA is restenosis requiring repeated interventions with loss of ini-
tial cost savings. Since the left anterior descending coronary artery
(LAD) is usually more affected by restenosis as compared with the
right (RCA) and circumflex coronary artery (Cx) and LAST operation
(left anterior small thoracotomy for LAD revascularization) proved to
be safe and effective, we strongly supported a multicentric study for
integrated revascularization. 

Methods. Since June 2001 study protocol prospectively evaluates
40 patients with two-vessel coronary artery disease (LAD and RCA,
LAD and Cx) first treated by minimally invasive direct coronary
artery bypass (MIDCAB) on LAD and then with PTCA with stent on
the second vessel after evaluation of residual ischemia (stress perfu-
sion scintigraphy). All patients underwent a coronarography after
operation and stress-perfusion scintigraphy at 2 months and at one-
year follow-up, which also considered the following variables: angi-
na, NYHA class, hospitalizations, procedures, and quality of life. 

Results. Forting patients had LAST + PTCA in the first 48 hs, 16
received only LAST, owing to no scintigraphic evidence of ischemia
in the posterior/inferior/lateral walls at 2 months control was obser-
ved, 10 were treated by LAST followed by PTCA after two months.
In the 40 patients with LAST operation, the left internal mammary
artery anastomosis was patent in all cases (100%). At one year fol-
low-up of no patient died or had myocardial infarction. 

Conclusion. Early results demonstrate that integrated coronary
revascularization is safe and effective. Functional evaluation (stress
perfusion scintigraphy) before and after MIDCAB resulted to be
very effective in the clinical decision making on the second disea-
sed vessel. 

C039

Hybrid myocardial revascularization, upgrading the
concept
E. Citterio, G. Silvaggio, A. Barbone, A. Eusebio, E. Manasse, 
D. Ornaghi, F. Settepani, R. Gallotti
Istituto Clinico Humanitas, Rozzano, Italy

Aim. Combined revascularization with minimally invasive coro-
nary artery bypass (MIDCAB) to the left anterior descending artery

(LAD), associated with percutaneous transluminal coronary angio-
plasty (PTCA) of non-LAD arteries is an alternative method to treat
multivessel patients, to achieve full revascularization, with minimally
invasive approach. Hybrid revascularization hasnÅft reached a wide-
spread diffusion yet, and some criticism is connected with this pro-
cedure. It is not clear what is the group of patients to be selected
and which is the decision algorithm to guide surgeons and cardiolo-
gists to choose this technique. We reviewed our experience, analy-
zing indications and decisional course. 

Methods. Between October 1997 and July 2004, 62 patients (55
male, 7 female, 61.6±9.9 years) underwent hybrid revascularization.
38 (61%) had a history of previous myocardial infarction. In 15
(24.2%) a primary PTCA was performed on non-LAD lesion, culprit
for ongoing ischemia. Failure of a previous PTCA on LAD, with suc-
cessfully treatment of non-LAD vessels, was present in 7 cases
(11%). PTCA procedure was performed before MIDCAB in 36 cases
(58%) and after surgery in the remaining. Median time between the
two procedures was 6 days. 

Results. No in-hospital dead was observed. One patient had
occlusion of the mammary graft at angiographic control during fol-
lowing PTCA. One patient required conversion to sternotomy for
ischemic and hemodynamic impairment during the occlusion of the
LAD. Patients transfused were 2 (3.2%). Mean post-operative stay
was 4.5±2.2 days. Median follow-up was 38.7 months. Cardiac rela-
ted mortality was 3.1% (2 patients), one 65 y.o. woman with chole-
sterin embolism, a 71 y.o man with pulmonary edema. Four patients
(6.3%) needed repeated procedure, two patients with stenosis of the
anasthomosis, one with re-stenosis after PTCA, one with new onset
lesion.  

Conclusion. Hybrid revascularization is a procedure seldom
employed, the surgical technique is considered more demanding,
and further studies about the mid- and long-term patency rate of
the mammary graft are probably needed. Anyway the cohort of
patients that can benefit of minimally invasive procedure is broad
and there are many theoretical advantages to chose this kind of
approach. A broader cooperation between surgeons and cardiologi-
sts is essential.

C040

Minimally invasive radial artery harvesting: review of
eighty patients
P. Schraverus, D. Derouck, G. Baert, M. Detroux, H. Massin
Saint Joseph Hospital, Gilly, Belgium

These last years, the radial artery has become a more and more
used graft in CABG. Total arterial revascularisation has proven his
superiority in long term patency of the grafts. However, bilateral
thoracic artery harvesting is not always recommended especially in
the obese and diabetic patient. In that case, the radial artery seems
to be a good alternative, but some surgeons are still very skeptical
about the use of this graft and one of their concern is the importan-
ce of the scar on the forearm and the local complications associated
with this harvesting. We describe a technique of harvesting this
artery minimal invasively and present our results of 80 patients ope-
rated this way from october 2002 to january 2005. One patient nee-
ded a reoperation on the forearm because of bleeding of the proxi-
mal stump, one graft was not useable because of dissection, 8
patients had a local haemotoma wich dissapeared after 2 weeks and
one patient had dysesthesia in the radial nerve sensitive branch ter-
ritory, no patient had local infection. No patient presented per-ope-
ration ischemia, and one patient needed rethoracotomy for bleeding
but not on the radial graft. As the complications occured in the first
cases, we conclude that this technique, feasible with a short learning
curve, shows good clinical short term results but long term patency
must still be investigated.
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C041

The double cylinder device for minimally invasive
saphenous vein harvesting
G. D'arrigo, G. Mauceri, F. Fraggetta, A. Lomeo
Cannizzaro Hospital, Acicastello (CT), Italy

Aim. The saphenous vein continues to be the most commonly
used bypass conduit for coronary surgery. Endoscopic techniques
achieve an improvement in the outcomes of leg incisions. Endoscopic
procedure is time consuming and is a definite added cost due to the
expense of the equipments. In order to avoid any extra-cost of CABG
surgery we developped a nondisposable device to hallow saphenous
vein minimal invasive harvesting rapid, cheap, efficace and safe. 

Methods. Between November 2003 and June 2004 we have treated
80 patients for CABG surgery with our minimal invasive harvesting
system. The vein have been harvested in 77 cases (96.25%) but in 3
(3.75%) a standard incision have been performed, due to a thin saphe-
nous vein. The instrumentation consists on 2 steel cylinders (CSD): the
inner of 14 mm, the external of 16 mm, the last with a end sharp-
edged and a steel probe (SP) of 3 mm. Just posteriorly to the proximal
margin of the patella, a 3 cm longitudinal incision is made. The SV is
exposed. The SV is distally dissected till the middle portion of the
tibia.The distally interrupted vein is withdrawn from the knee skin inci-
sion. The SP is introduced and fixed by a 2/0 silk ligature. The SP is
gently pulled downward. The CSD is passed through the SV inside the
skin incision and advanced proximally with rotatory mouvments until
the saphenous crosse. The SV is withdrawn from a 2 cm groin inci-
sion. The incisions are closed, the leg is wrapped with an elastic ban-
dage. All specimens of discharged vien were processed for histological
evaluation. The integrity of the vascular wall, the continuos presence
of the endothelial layer were evaluated. Immunohistochemical studies
with CD 34 (clone QBEND 10) and factor VIII were performed. 

Results. No endothelial lesions were noticed in the path studies.
Postoperatively, there were no wound problems. Only 3 patients
(3.89%) had minor wound problems: 1 emathoma (1.29%) and 2
lymphoceles (2.59%). No other wound problems, no post operative
pain, no swelling with good cosmetic results, without any adjunctive
cost for the procedure. 

Conclusion. Minimally invasive vein harvesting is less traumatic
to the extremity with fewer complications and superior patient sati-
sfaction. Although commercial disposable systems are now available
to allow minimally invasive harvesting of the saphenous vein, we
think our CSD can be safely used and at a much reduced costs. 

C042

Endarterectomy for diffuse coronary disease: long term
results
W.D. Johnson1, B. Semb2, C. Stone3, K.L. Kayser1

1Johnson Heart Care, Milwaukee, WI, USA; 2Karolinska Institute,
Stockholm, Sweden; 3Kenosha Memorial Hospital, Kenosha, WI, USA.

Aim. Multiple methods have evolved (surgical, cardiological,
pharmaceutical) to manage 'inoperable' patients, but long term sur-
vival is rarely presented. Diffuse disease, as a cause of 'inoperabi-
lity', has not been seen on our service in decades. Since 1980,
among 9 058 patients, 4 933 had 1 or more endarterectomy grafts.
The effect of endarterectomy on survival is herein presented. 

Methods. Since 1968, lifetime survival data on all CABG patients
is over 98% complete. Multiple risk factors influence survival: >70
yrs, EF <40, reoperation, combined valve or carotid surgery, Creati-
nine> 1.6 or BU >24, failure to use IMA, and insulin dependent dia-
betes. To more closely relate endarterectomy to survival, the fol-
lowing data reflect survival on patients who had none or at most
only one of these risk factors. In the table, inoperable includes
patients, considered inoperable by some, in whom _ or more of
grafts involved endarterectomy, or in whom _ of grafts involved
endarterectomy plus three or more endarts of major branches. 

Results. Results are described in Table I.

Actuarial Survival
Low Risk Patients (1980-1998)

N. Patients 1Yrs 5Yrs 10Yrs 15Yrs

No Endart 1442 0.97 0.89 0.74 0.56
1+Endart 1563 0.93 0.84 0.67 0.46 P<0.0001
Inoperable 569 0.87 0.79 0.62 0.42

In groups 1 to 3, average number endart per patient was 0, 1.50
and 3.15.

Total angina relief at 10 years was 44%, 37% and 29%.
Conclusion. Diffuse disease does influence early and long-term

results, but confers 'inoperability' on no one. We suggest this data
can be used as a standard to compare long-term survival with other
approaches such as TMR, angiogenic injection, and pharmaceutical
and nutrition therapy.

C043

Coronary endarterectomy: experience with over 3500
patients
N. Radovanovic, S. Nicin, J. Lavac, Z. Jonjev, P. Kovacevic, M. Fabri,
S. Susak, M. Rosic, B. Mihajlovic
University Clinic of Cardiovascular Surgery, Sremska Kamenica, Yugoslavia

Aim. Surgical treatment of diffuse and distal coronary disease is
still controversial. 

Methods. Out of the total number of 12844 patients who
underwent myocardial revascularisation, 3553 (27.7%) had an addi-
tional endarterectomy on one or several coronary vessels. Our tech-
nique is closed and manual endarterectomy. We use extensive
endarterectomy, as the complementary procedure for direct myocar-
dial revascularisation with bypass grafting. However, total endarte-
rectomy is endarterectomy of the whole coronary artery, and this is
the new effective possibility for direct myocardial revascularisation
with patch reconstruction of coronary artery and without by-pass
grafting (CABG). In 1988 we introduced Prostacyclin as a 'bridge to
heparinisation', based on the useful effect in prevention of early
thrombosis in microcirculation during and after cardiopulmonary by-
pass and endarterectomy . 

Results. Postoperative mortality after 30 days (PM) was 4.8%
(170/3 553). Early recoronarography has shown good patency of
grafts. Long-term results, showed the survival rate of 90±3% at five
years and over 75% at 10 years. The majority of patients were free
of angina and had an improved tolerance of effort. 

Conclusion. Our results show an acceptable operative risk after
coronary arteries endarterectomy. Extensive or total endarterectomy
is the best procedure for revascularisation of the septum. Frequent
and repeated application of angioplasty delays surgical revasculari-
sation but later, in the stage of diffuse and distal coronary disease,
endarterectomy is unavoidable. In the future, we expect more fre-
quent application and further development of technique of coronary
arteries endarterectomy. 

C044

Surgical management of unstable patients with acute
myocardial infarction
A. Hagemann, A. Boening, C. Friedrich, R. Quaden, G. Lutter, J. Cremer
Medical School, University of Kiel, Kiel, Germany.

Aim. Immediate surgical revascularisation following AMI is still
controversially discussed. Drug-resistant crescendo angina as well as
hemodynamic compromise, however often require acute operation.
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In this study the different risks of acute CABG in the setting of AMI
were stratified. 

Methods. Pre- intra- and postoperative data were analysed in
patients with severe triple-vessel or left main coronary artery disea-
se, who underwent emergent revascularisation (within 48 hrs after
AMI) using blood cardioplegia between January 2001 and December
2004. Preoperative risk factors for early mortality were detected by
means of multivariate analysis. 

Results. A total of 104 patients with a preoperatively high risk
profile were explorated: IABP assistance was necessary in 38.5%,
and additional inotropic support in 26.9%. Preoperatively 21.2% of
these patients were on mechanical ventilation, 12.5% have been
resuscitated and 7.7% required a defibrillation. The mean interval
between surgery and the onset of myocardial infarction was 17.8
hrs. Overall in-hospital mortality was 15.4%. Postoperative IABP
support was necessary in 38 patients (43.2%) for 27.8 hrs (range 1-
449). 57 patients (64.8%) received inotropic support for 1,3 days
(range 0.5-16). Patients were extubated 45.3 hrs after surgery (range
6- 1440), remained in the ICU for 3.4 days (range 0.4 -70) and were
discharged from hospital after 18 days (range 6-87). Postoperative
morbidity included delirium (29.6%) and renal failure (7.6%) requi-
ring hemodialysis. Factors that predicted hospital mortality included
decreased LV EF (p= 0.001), increased creatinine (p=0.003), IABP
support (p=0.008), inotropic support (p=0.001),CPR (p=0.048) and
mechanical ventilation (p=0.001). 

Conclusion. Surgical emergency revascularisation following acute
myocardial infarction is still associated with high mortality and mor-
bidity even under conditions of immediate surgery and optimized
myocardial protection. 

C045

Revascularisation during acute myocardial infarction in
clinic of cardiac surgery at kaunas university of medici-
ne hospital. Six years experience
S. Kinduris1, J. Sakalauskas2

1Institute for Biomedical Research, Kaunas, Lithuania; 2Kaunas Medical
University, Kaunas, Lithuania

Aim. The mortality risc associated with coronary artery bypass
grafting after acute myocardial infarction remains controversial.
About the optimal timing of surgical revascularisation following
acute myocardial infarction. A retrospective study of patients under-
going emergent and urgent coronary artery bypass grafting for acute
coronary insufficiency was performed to identify the risk factors for
hospital death specifically associated with the clinical severity of the
acute coronary insufficiency syndrome. 

Methods. The 124 patients were divided into 3 groups. Group
I:26 (20.96%) patients - prompt myocardial revas-cularization was
required because medical treatment achieved only transient regres-
sion of myocardial ischemia. Group II: 29 (23.38%) patients - myo-
cardial revascularization could be delayed for 24 to 72 hrs after
beginning of chest pain because of adequate control of ischemia.
Group III: 69 (56.64%) patients had operation after 72 hrs after
beginning of chest pain because mild episodes of recurrent ischemia
not required urgent revascularization. 

Results. Hospital mortality 14 (11.29%) patients. Mortality rates
were 30.8% for the Group I, 13.8% for the Group II , and 2,89% for
the Group III. Death resulted from cardiac-related causes in 10
patients. Surgery performed at a later stage has good results if perfor-
med in a non emergency situation, especially after the first 72 hrs. 

Conclusion. In patient with acute myocardial infarction emer-
gency timing of surgery were established in ours retrospective study.
Early operation after acute myocardial infarction has a significantly
higher risk. The optimal timing of revascularisation may be carried
out 3 and more days after myocardial infarction with operative mor-
tality approaching than for elective bypass grafting. 

C046

Changing trends in intra-aortic balloonpump support
D. De Bock, J. Liesmons, W. Vergauwen, I. Rodrigus
University Hospital Antwerp, Edegem, Belgium

Aim. The intra-aortic balloonpump (IABP) is an established sup-
port additional to pharmacological treatment of the failing heart after
myocardial infarction and its mechanical complications, unstable
angina and cardiac surgery. We evaluated the temporal shift in indi-
cations for IABP use. 

Methods. We retrospectively analyzed 651 patients receiving IABP
between 1993 and 2001 in a European university hospital setting.
Patients were randomized in 3 groups: group 1 (n=163) received
prophylactic IABP support before cardiac surgery; group 2 (n=264)
received peroperative IABP support and in group 3 (n=224) IABP was
used in a cardiological setting, without immediate operation. Compli-
cations, length of IABP support and mortality were compared. 

Results. Despite an optimized pharmacological treatment there was
an increasing use of IABP (from 49 patients in 1993 to 109 patients in
2001). The procentual distribution of IABP use in groups 1, 2 and 3 in
1993 and 2001 was 37.2%, 44.9%, 22.4% and 31.2%, 29.4%, 34.4%,
coinciding with a high increase in percutaneous coronary interven-
tions (PCI) and a downward slope in surgical procedures. More
elderly patients (>80 years of age) and patients with multiple risk fac-
tors were treated over the years. Insertion modality, complication rate,
length of IABP support and mortality are presented in Table I. 

Conclusion. There is an increasing trend in the use of IABP due to
a wider range of cardiological indications and interventions for
ongoing infarction and cardiogenic shock. In this group IABP is pla-
ced percutaneously during PCI, resulting in more complications and a
higher mortality rate. Profylactic IABP treatment before surgery is gai-
ning interest, resulting in a decreasing trend in peroperative IABP use. 

C047

Aggressive preoperative use of intra aortic balloon
pump in high risk cases
H. S. Bedi, R. P. Singh, B. Sengar
Sigma New Life Heart Institute, Mohali, Punjab, India

Aim. Intra aortic balloon pump (IABP) use in patients undergoing
CABG is often associated with a high complication rate (due to
unplanned, hurried and technically difficult insertion in a very sick
patient) and adverse outcome (due to delay in institution of IABP,
use/overuse of CPB, use of heavy dose of inotropes in an attempt to
avoid IABP and device related complications). 

Methods. We have used the IABP electively preoperatively in 212
high risk patients (poor LV function, PA pressure > 2/3 systemic, car-
diac index < 2l /min/sq m, unstable angina, cardiogenic shock, MR).
Whenever possible the insertions were done in the cath lab by the
percutaneous sheathless technique. Patients underwent CABG 0 to 24
hrs after IABP institution. Where CPB was used the IABP was put on
internal mode during aortic cross clamping to give a pulsatile flow. 

Results. In the majority of patients (88%) an OP-CABG could be
carried out. The number of grafts were 2.6±1.6. In the CPB group
85% could be easily weaned off CPB. The IABP was weaned off
over 30±6.7 hrs. 

Conclusion. Aggressive use of IABP preoperatively in high risk
patients improves survival, reduces hospital stay, makes off pump
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CABG possible even in patients with distended hearts and MR , and
is cost effective. Our motto now is 'if a pump has to be used it
should be IABP and not CPB'. Complication rate can be reduced by
use of smaller diameter catheters, improving the technique of inser-
tion, insertion under flouro control and more rigorous surveillance. 

C048

Clinico-immunological aspects of intraaortic counter-
pulsation application in elderly patients with ischemic
heart disease
A. Novikov, V.I. Shumakov, V.I. Suskova, V. Tolpekin, D.V. Shu-
makov, V.I. Emets, L.P. Ermakova, S.I. Suskov, O. Romanov
R.I. Transplantology and Artificial Organs, Moscow, Russian Federation.

Aim. To estimate the influence of intraaortic counterpulsation
(IABP) on immune system of elder patients for immunocorrection
during postoperative complications prophylaxis and treatment. 

Methods. Immune system was examined in 26 patients with
ischemic heart disease. The age of this patients varied from 70 years
old and older, all of them underwent aortocoronary bypass and
IABP application. All patients were divided into 2 groups. Group 1:
patients with IABP from 1 to 6 days (short IABP), group 2: patients
with long IABP (6-22 days). IABP was applied according to Berg-
man D. (1974) method. Datascop-96 and percutaneous ballons of
the same company were used during the surgery. The quality and
function markers of cell and humoral immunity, phagocyte system
and cell apoptosis markers. It was used a special test of thymus
function aging, all tests were investigated with cytoflowmeter Bec-
ton Dickenson (USA) with monoclonal antibodies usage. 

Results. After IABP in elder patients it was found out the special
dynamics: cell marker level significantly decreased and leukocytosis
occurred at the same time. Elder patients had decreased cytotoxic
CD8 cells level both during short-time IABP application and during
long time IABP. After short-time IABP thymus cell activity,CD8DR
cells and early prematured CD38 cells increased. In the middle
group of patients (comparison group <60 years old) after short IABP
there was no decreased T-cell activity. At the same time in both
group the whole percent HLA-DR and CD95 cells decreased after
IABP application. Both CD38 immigration cell increasing and CD95
and HLA-DR decreasing are the positive effect of IABP. All these
dymamics went with clinical IABP efficacy (i.e. cardiac output and
peripheral hemodynamics normalization) and short time of IABP
application. Patients elder than 75 years old (long IABP application)
had low leukocyte function insufficiency with lymphopenia increa-
sing. Immunodeficiency with immunocorrective disbalans and T-cell
functional activity increases up to the end of long IABP. It leads to
low IABP efficacy and its prolongation, at the same time different
complications including death could occur. 

Conclusion. Occurred immune reaction differences in elder
patients with ischemic heart disease after IABP shows the leading role
of physiological immunodeficiency in postoperative immune system
insufficiency. This fact defines specific immunocorrection tactics
according to the age and this phenomeon as the indication for substi-
tutive immunotherapy with thymus hormones and cytokine usage.

C049

Muscular counter pulsation after bypass grafting opera-
tion
L. Lapanashvili1, Y. Buziashvili2, S. Matskeplishvili2, V. Yoshina2, 
T. Lobjanidze2, L. Bockeria2

1Georgian State Academy of Medicine, Tbilisi, Georgia; 2Bakoulev Scien-
tific Center, Moscow, Russian Federation.

Aim. CABG still remains an operation of choice in patients with
severe multiple coronary arteries diseases. A special group of que-
stions are those related to diagnostics and treatment of heart failure

developed in the early period after surgery, especially in the circum-
stances of artificial circulation. This explains the great interest in the
evaluation of new methods of diagnostics as well as in radical or
palliative treatments of this disease worldwide. 

Aim. Determine the effect of a new method of external bio-assi-
sted circulation - muscular counterpulsation (MCP) during the post-
operative period in patients with re-perfusional heart failure after
CABG. 

Methods. The study included 47 patients with IHD (angina pecto-
ris of III-IV functional class), after CABG with 2.6 average bypasses.
ECG, rest echocardiography and impedance plethysmography were
measured and recorded pre- and post-CABG in day 8. In the control
group (n=18) patients were receiving standard post-operative treat-
ment. In the main group (n=29) 30 minutes daily MCP procedure
was performed as an additional device-based treatment during 8 ini-
tial post-operative days with the cardiosynchronized pulse generator
in counterpulsation mode on the lower extremities (CardioLa, Swit-
zerland). Device and body represent a bio-mechanical system,
where heart assistance (1:1 mode) is being achieved by sequential
diastolic work (1:4 mode) by each of the 4 muscle groups chosen. 

Results. Values of key hemodynamic parameters in different
moments were: 23% (p<0.0001) decrease of systemic vascular resi-
stance in the main group vs an increase in the control group, +19%
(p<0.001); THE main group had only one (3%) general complica-
tion; the control group had seven patients (39%) with at least one
general complication; 25% shortening of post-operative hospitaliza-
tion days in the main group versus the control group: 12±0.4,
respectively 16±0.5 (p=0.0001). 

Conclusion. The study showed that in the initial post-CABG
period muscular counterpulsation as a method for non-invasive
external bio-assisted circulation is highly effective for hemodynamic
optimization via pressure load decrease, afterload reduction. This
leads to a decrease of post-operative complications and a significant
shortening of in-hospital stay. 

C050

Coronary-coronary bypass on lad. A neglected procedu-
re in cardiac surgeons' armamentarium? 
D. Nezic, A. Knezevic, P. Milojevic, B. Djukanovic
Dedinje Cardiovascular Institute, Belgrade, Yugoslavia

Aim. Nowadays coronary-coronary bypass grafting (CCBG) has
been performed in patients with heavily calcified ascending aorta or
when we are faced with inadequate length of available graft material. 

Methods. In 4 (41, 47, 61 and 52 yrs) patients with progressive
angina, good left ventricular function and multivessel disease, inclu-
ding distal lesions on large LADs were revealed. In two cases (41
and 47 years), without proximal stenoses on LADs, we decided to
use a short, free segment of LITA and radial artery, respectively, to
perform CCBG over that distal stenoses. Ramus intermedius was
bypassed with in situ LITA remnant (first patient), while the remnant
of radial artery grafted the circumflex artery lesion in the other.
Other 2 patients (61 and 52 yrs) have had additional proximal steno-
ses on LADs. In addition to CCBG over distal stenoses (a short, free
LITA segment) both LITAs were used as an in situ graft to solve the
problem of the proximal LAD stenoses. Additional lesions were
bypassed using vein grafts. 

Results. The patientsÅf postoperative course progressed without
any difficulty. Predischarge check angiograms (between 9th and
11th postoperative day) showed patent all coronaro-coronary grafts,
as well as in situ pedicled ITA grafts. 

Conclusion. We know that major problem influencing early free
arterial (ITA, radial a.) graft patency was related to construction of
proximal anastomosis on ascending aorta. In case of CCBG we have
situation that segment of free arterial graft in site of proximal anasto-
mosis matches better the less dp/dt of the LAD artery, than the
ascending aorta. That is the reason that we can expect even better
patency rate over years. Thus, CCBG might be an attractive approa-
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ch for bypassing distal lesions of large coronary arteries (combined
with arterial or venous grafting of targeted arteries if the proximal
stenoses are also present). The proximal remnant of ITA can be
used as an in situ or free graft as well as radial artery remnant.
CCBG might also be an alternative for PTCA in 'hybrid' myocardial
revascularization. 

C051

Should the proximal segment of the great saphenous
vein be preserved in revascularization procedures?
C. Ozbek, L. Yilik, M. Kestelli, I. Ozsoyler, H. Yasa, G. Ilhan, 
B. Pamuk, A. Gurbuz
Ataturk Training and Research Hospital, Izmir, Turkey

Aim. Amputation is inevitable in the case that the compensating
mechanisms of ischemia are insufficient in patients having unrecon-
structable arterial bed. Vascular surgeons still search for alternative
revascularization procedures for these cases. There have been trials
on perfusion of extremities by venous route when it is impossible to
perfuse the tissues by arterial route. However, reperfusion of the
extremities by venous route has not become a routine procedure. In
situ bypass techniques for antegrade venous perfusion applied by
venous valvular destruction have also been tried which have low
patency rates in the long term. Perfusion the crural tissues by retro-
grade venous way is possible when the arterial flow is brought to the
great saphenous vein just above the level of medial malleolus. When
the great saphenous vein is ligated below the knee, not only it avoids
the significant arteriovenous shunt but also it avoids the need for a
valvular destruction. One way of the flow is upwards to the knee
whereas the other way is towards the feet in a descending fashion.  

Dorsal venous arch was evaluated to bring up how dorsal venous
arterialization was possible. 

Methods. Ten patients who were undergoing CABG were inclu-
ded to the study. Venographies of these patients were studied in the
operating room. The patientsÅf saphenous veins and dorsal venous
arches were evaluated angiographically. 

Results. It was shown that there was not any valvular barrier in
the great saphenous vein in the ascending route. However, dorsal
venous arch may resist to the retrograde flow by the venous valves
at 6-8 cm distal to the medial malleolus. The dorsal venous arch was
shown in 2 of the patients. But retrograde flow was block by the
venous valve in 8 of the patients. 

Conclusion. The venous arterialization procedure is actually an
arteriovenous fistula. The valvular coaptation is disturbed in three
weeks in the arteriovenous fistulas. Therefore, we can say that the
dorsal venous arch arterialization in a retrograde way will become
an active perfusion way in three weeks. So the saphenous vein at
the level of and a few centimeters above medial malleolus may be
used as alternative revascularization sites. Therefore, this segment of
the saphenous vein should be preserved in patients who have
peripheral arterial disease and are undergoing femoropopliteal
bypass procedures or CABG with saphenous vein grafts because the
atherosclerosis is a progressive disease.

C052

Midterm follow-up evaluation of the symmetry aortic
connector device using 64 slice spiral computed tomo-
graphy
P. Bergmann, S. Huber, K. Meszanes, G. Schaffler, P. Reittner,  
R. Rienmueller, P. Oberwalder, H. Maechler
Medical School, University Hospital Graz, Graz, Austria

Aim. Since receiving CE market and FDA approval in May 2001,
the Symmetry Aortic Connector device was used more than 40 000
times for automated proximal anastomoses in CABG. So far, as seen

in short term follow-up studies, numerous cases of occlusions or
severe stenosis have been encountered with this device. However,
midterm and long-term follow-up data are still missing. The aim of
our study was to evaluate the patency rate of this device in a longer
time period using 64 Slice Spiral Computed Tomography. 

Methods. Between November 2000 and July 2003, 76 Symmetry
aortic connector devices were used in 42 patients for CABG alone or
AVR + CABG at our institution. Patients underwent a clinically exa-
mination and questionary and a cardiac CT scan was done using 64
slice CT (Siemens Sensation 64 Cardiac). Bypass grafts were classi-
fied as patent or occluded (Figure 1). The further classification of
the patent graft as A (<50%) and B (50-99%) stenosis is currently
under evaluation, but is still missing at this point. 

Results. Until March 1st 2005 (deadline for abstract) 11 patients
with 19 connectors were 

studied at our institution. Mean follow up was 34 months (range
17-50), patientsÅf mean age was 76 yrs (range 68-88), with 7 male
and 4 female patients None of the patients were symptomatic at the
time of evaluation. In all patients the Symmetry connector devices
could be displayed using cardiac MSCT and all venous grafts were
illustrated along their entire course. 10 connectors were occluded, 9
were patent. All occlusions appeared to be located at the connector
site of the anastomosis. All mammary artery bypass grafts were patent. 

Conclusion. Midterm follow-up data with the SymmetryTM Aor-
tic Connector device seems not to be satisfying. On the basis of our
observations the use of the connector was abandoned at our institu-
tion. 

C053

Graft patency two months after employment of a 30Åã
end-to-side coronary anastomosis coupler
A. Boening1, F. Schoeneich1, E. Bagaev2, A. Lichtenberg2, U. Klima2,
J. Cremer1

1University Hospital Schleswig-Holstein, Kiel, Germany; 2Hannover Medi-
cal School, Hannover, Germany

Aim. To evaluate the graft patency rate in patients 2 months after
insertion of a novel coronary anastomotic Coupler (Converge Medi-
cal, Inc., Sunnyvale, CA) that facilitates a sutureless vein graft to
coronary artery anastomosis. 

Methods. The Coupler relies on a set of concentric mating frames
that attach the bypass graft to the coronary artery in a 30Åã end-to-
side configuration. The anastomotic device was evaluated in a multi-
centre, non-randomised, open study in 38 patients between Novem-
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ber 2002 and March 2003 (35 male, 3 female, mean age 64±8.1
years). Four couplers were removed intraoperatively due to techni-
cal problems. Graft patency in 30 of the remaining 34 patients was
angiographically assessed 2 months±1 week postoperatively. 

Results. A total of 105 anastomoses was evaluated (3.5±1.2 ana-
stomoses per patient), 98 of these anastomoses were patent (93.3%).
29 out of 30 (97%) Coupler grafts were patent, one coupler graft had
an anastomosis stenosis of <50%. There was no graft failure in an
IMA or radial artery bypass. In contrast, only 84.4% of the sutured
vein grafts were patent. 

Conclusion. The angiographic results indicate that the Converge
Coupler can be used to create an effective 30Åã vein graft to coro-
nary artery anastomosis. 

C054

Transmyocardial laser revascularization in end-stage
coronary artery disease
I. Berishvili, L. Bokeria, I. Sigaev, I. Aslanidi, M. Vakhromeeva, 
I. Glushkova, I. Solnyshkov, E. Sardjveladze
Bacoulev Cardiovascular Scientific Center, Moscow, Russian Federation

Aim. Transmyocardial revascularization (TMR) using a high-energy
CO2 laser has emerged as an alternative therapeutic option for patients
with severe diffuse coronary artery disease refractory to conventional
modes of therapy. However, this treatment remains controversial and
long-term outcomes of this approach are largely unknown. 

We presented the results of 360 TMR operations, a single centre
experience. 

Methods. From April 1997 to Desember 2004, 360 patients
underwent TMR. Isolated TMR performed in 106 patients, 254
patients underwent combined CABG with TMR. In 60 cases TMR
was used in combination with CABG on a beating heart. 

Results. Hospital mortality was -2.2%, on the last 310 operations
there was only 2 hospital deaths (0.6%) There was 6 late deaths.
Overall mortality rate was 3.6%. Actuarial survival of 7-years follow-
up was 95.4%. Freedom from major cardiac events was 93.1%. This
was associated with increased exercise tolerance, reduced angina
scores and improved quality of life. Postoperative tallium scan con-
trols (SPECT) after lasing demonstrated significant impovement in
stress-induced ishemia in majority of patients. PET study revealed
restoration of segments with hibernating myocardium.

Conclusion. TMR created with CO2 laser is safe and effective
procedure. At 7-year follow-up in patients with CAD that precluded
conventional modes of therapy TMR showed significant functional
improvement as well as improvement of quality of life. 

C055

Use of the internal mammary artery in an adult patient
with coarctation of the aorta
H.S. Bedi, R. P. Singh, B. Sengar
Sigma New Life Heart Institute, Mohali, Punjab, India

Aim. Coronary artery disease and coarctation of the aorta (CoA)
may coexist. During CABG in a patient with CoA there is concern
that the IMA may be severely atherosclerotic and calcified. However
there is also the danger of applying a partial occlussion clamp on a
friable tense hypertensive aorta if a free graft is used. 

Methods. A 45 year old man presented with unstable angina with
gross ischemic changes in the anterior leads. Investigations revealed
a severe CoA with a gradient of 90 mm Hg and a tight ulcerated
ostial LAD lesion. In view of the cardiac instability it was decided to
perform a hybrid procedure with CABG via mid sternotomy being
done first. The LIMA was assessed by palpation and was found to
be grossly dilated and tortous but pliable and free of calcification. It
was harvested and was found to have a tremendous flow. The tip
was sent for histopathology. LIMA to LAD grafting was performed

on a beating heart. On the 4th post op day he was taken for balloon
dilatation and stenting of the CoA. 

Results. The dilatation and stenting were successfully done with a
complete relief of gradient. A LIMA angiogram showed a good ana-
stomosis with an excellent runoff. Histopathology of the LIMA did
not show any abnormality.

Conclusion. While there is concern that in an uncontrolled
hypertensive adult with CoA the LIMA is likely to be atherosclerotic
and calcified as previously reported - our case highlights the fact
that this need not necessarily be the case.

C056

Gastrointestinal complications in cardiac surgery:expe-
rience of 16 years
C. Bolcal, H. Iyem, M. Sargin, I. Mataraci, V. Temizkan, E. Ozal, 
U. Demirkilic, H. Tatar
Gulhane Military Medical Academy, Ankara, Turkey

Aim. Gastrointestinal complications are of the rare but highly
mortal complications of cardiac surgery. In this retrospective analy-
sis, we evaluated our database of 16 years to determine the risk and
prognostic factors for this complication. 

Methods. Any type of cardiac surgery cases performed under cardio-
pulmonary bypass during 1988-2004 were enrolled in this study. The
total number was 13 544 and among these, 128 (0.94) had a gastrointe-
stinal complication which needed medical or surgical treatment. 

Results. Age, 3 vessel disease, emergent CABG, combined surgi-
cal procedures, valvular surgery, low cardiac output, prolonged
mechanical ventilation, prolonged ICU stay, reexploration for any
reason, deep sternal infection, prolonged cardiopulmonary bypass
and cross clamp, renal failure, intraaortic baloon pump need, diabe-
tes mellitus, peripheric arterial disease and history of peptic ulcus,
gastritis, previous gastric surgery and/or GIS bleeding were found as
risk factors for gastrointestinal complications. The proportion of
mortality was 14.06% in patients with gastrointestinal complication,
while it was rest %2.4 (328) in the rest. 

Conclusion. The mortality in gastrointestinal complications is very
high. The surgical team should be alert in patients with potential risk
factors for the prevention and diagnosis of this complication. Early
diagnosis and treatment will reduce the mortality of the complication. 

C057

Preoperative spirometry predicts postoperative pulmo-
nary complications in copd patients after cabg surgery
D. Jastrzebski1, J. Nowak2, I. Les3, D. Ziora3, M. Lubina3, J. Kozielski3,
M. Zembala2

1Medical University of Silesia, Zabrze, Poland.
2Silesian Centre for Heart Disease, Zabrze, Poland.
3Department of Lung Disease and Tuberculosis, Zabrze, Poland.

Aim. The study determined the utility of spirometry for prediction
of postoperative pulmonary complications (PPC) patients under-
going coronary artery bypass grafting surgery (CABG).

Methods. Preoperative and postoperative parameters were collec-
ted and analyzed in a multivariate analysis. PPC were classified as
minor (purulent bronchial aspiration, atelectasis, pleural effusion,
need for controlled ventilation more than 12 hrs and less than 48
hrs) and major (association of at least two minor complications,
need for controlled ventilation more than 48 hrs and the occurrence
of pneumonitis). 'The prospective study was conducted during 15
months on 40 patients scheduled for CABG. 

Results. In 13 patients according to GOLD standards COPD was
diagnosed. 27 patients without COPD were assessed as controls.
Patients with COPD, compared with the control group, had longer
hospitalisation (p=0.0 1, s.s.). Frequency of occurrence of minor
complications was higher in patients with COPD (61%) in compari-
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son to control (40%). To determine the usefulness of lung function
tests in patients before CABG we analyzed Receiver Operating Cha-
racteristic (ROC) plots between complications and FEV 1. 

Conclusion. We established that patients with FEV 1 <81% pred.
presented a statistically significantly higher risk of occurrence of
complications after CABG surgery.

C058

Cardiac resynchronization therapy after cabg in
patients with normal qrs width. Do they profit?
S. Raab, F. Oertel, T. Weimann, M. Beyer
Klinikum Augsburg, Augsburg, Germany

Aim. The number of patients in cardiac surgery who suffer from
preoperative heart failure increases. With them the perioperative risk
of mortality and morbidity is increased. Therefore it is necessary to
evaluate new therapeutic options. One of these options is Cardiac
Resynchronization Therapy (CRT). So far this therapy has only been
proved in patients with left branch bundle block. But recent publi-
cations have shown that asynchrony of the ventricular contraction
should be one main criterion for CRT. This abnormal movement of
the ventricle is often seen in patients after CABG. The aim of this
study was to isolate the group of patients who profit most from CRT.

Methods. To assess the therapeutic benefit we evaluated left ven-
tricular function and serum BNP. Three groups (20 patients each), all
without left branch blocks, underwent elective CABG. The first two
groups had poor ejection fractions (<35%). But only one of both
groups received CRT for seven days after surgery. The third group
consisted of patients with good ejection fractions. They also recei-
ved CRT. Before and on the 1st, 3rd, 7thand 10th day after surgical
treatment the following parameters were established: left ventricular
function obtained through transthoracic echocardiography, myocar-
dium-specific enzymes, BNP and ECG. 

Results. Our results indicate a significant improvement (p<0.002)
in left ventricular function for patients with poor ejection fractions
and CRT. Due to this better ejection fraction the patients only stayed
in ICU up to 2 days. Without CRT after CABG the left ventricular
function of patients with a poor ejection fraction was reduced even
more (p=0.05) in the early postoperative days. Patients with a good
left ventricular function did not benefit from CRT. This good result
for patients who had received CRT was also reflected in blood BNP
levels. The control group, which had not received CRT, showed
significantly higher BNP levels on postoperative day 10. 

Conclusion. We conclude that patients with a poor left ventricu-
lar function benefit from CRT in the early postoperative days. There
is indication for this therapy in patients who suffer from heart failure
and LVEF < 35%. A left bundle branch block is not necessary. But
echocardiographic analysis showed an improvement of the left ven-
tricular contraction similar to the one observed in patients who
received cardiac resynchronisation therapy due to a left branch
block. Especially the abnormal movement of the interventricular
septum disappeared during CRT. The therapeutical benefit can be
obtained by the measurement of BNP. 

C059

Cardiac resynchronization therapy: a useful tool for
high risk open heart surgery
T. Torre1, M. Salati2, R. Mattioli2, F. Donatelli2, F. Siclari1
1CardioCentroTicino, Lugano, Switzerland; 2Policlinico Multimedica,
Milan, Italy

Aim. Among congestive heart failure (CHF) patients the coordina-
ted contraction of both ventricles is lost and it leads to depression of
global myocardial performance. The delay of interventricular con-
duction is frequently associated with the severe depression of left
ventricular function. The aim of this study was to evaluate the effi-
cacy of cardiac resynchronization therapy (CRT) in patients affected

by congestive heart failure (CHF) and treated by surgery of the
underlying etiology associated to the intraoperative implantation of
permanent pace-maker and epicardial leads. 

Methods. From february 2000 we enrolled 19 patients affected
by dilatative cardiomyopathy (2 idiopathic, 15 postischemic and 2
secondary to valve disease) with congestive heart failure and inter-
ventricular asynchrony. The mean age was 68±6.8 years (58_80) and
17 were male. All patients underwent to implantation of permanent
pace-maker and epicardial leads for biventricular pacing in associa-
tion to cardiac surgery correction. Hemodynamic data were collec-
ted pre- and post-operative. Transthoracic echocardiography con-
trols were perfomed at a distance of 6, 12-24 months and at a fol-
low-up of 41±8.2 months. 

Results. There were no perioperative deaths. Hemodynamic
trend showed a rapid significant reduction in wedge pressure (from
24.7±11.1 to 13.8±14.9 mmHg, p=0.002). At follow-up four deaths
occurred: three for extracardial causes and one for sudden cardiac
death. Left ventricular volumes decrased (end-diastolic from
191.0±45.2 to 146.0±54.9 ml, p=0.0001, and end-systolic from
140.3±34.7 to 102.0±48.1 ml, p=0.0001) and the ejection fraction
increased (33.0±9.5%, p=0.01). All patients improved their NYHA
functional class at 6 months and at follow-up (respectively from
3.8±0.6 to 1.8±0.6, p=0.006; and to 2.0±0.6, p=0.003). 

Conclusion. Our experience lead us to implat an epicardial cathe-
ter on the left free wall in association to cardiac surgery correction in
those cases where we met the inclusion criteria for CRT. The intrao-
perative insertion of a biventricular PM has then a twofold purpose:
improvement of left ventricular function in the postoperative period
and avoiding a subsequent difficult procedure to the patient. CRT
associated to CHF surgery permits to obtaine encouraging results in
the postoperative course and at medium-term follow-up. It is then
reasonable a wide employement of the biventricular pacing in a ran-
domized prospective trial as an adjunct to surgery in selected cases. 

C060

Heart failure and the new heart anatomy: mechanism of
the left-ventriculare systolic dysfunction and mitral
regurgitation and biventricular pacing efficacy
G. Knyshov, V. Zakharova, V. Zalevskyy, O. Rasputniak, B. Kravchuk,
V. Beshlyaga, L. Dzachoyeva, M. Dyrda, Y. Bilinskiy, Y. Nastenko
Institute of Cardio-Vascular Surgery, Kiev, Ukraine

Aim. In this work we aspire to present the hypothesis of the
development of systolic dysfunction and mitral regurgitation (MR) in
congestive heart failure (CHF) patients, based on the new concept
of the cardiac muscle anatomy. The myocardium is seen as a single
figure-of-eight muscle band. It goes from the pulmonary artery cone
to the left ventricular (LV) outflow tract (OT) in aorta zone. This
band is likely to include two basal and two apical loops. Papillary
muscles proceed from apical loops. With certain contraction sequen-
ce such muscle structure triggers the screw-like LV contraction and
secures its maximum efficiency. The disruption of the muscle band
contraction sequence reduces the efficacy of heart function, heart
output, and develops mitral regurgitation and CHF. It is well known
that cardiac resynchronization therapy (CRT) brings down valvular
incompetence, significantly improves the quality of life and functio-
nal capacity in CHF patients The mechanism of multisite pacing effi-
cacy has not been established yet. We study the influence of the
multisite pacing upon the systolic function of LV and ÑMR degree in
patients with idiopatic dilated cardiomyopathy (DCMP).

Methods. Nineteen patients (18 M, age from 18 to 78) with end-
stage heart failure, were treated with biventricular (BiV) pacing.
Patients were evaluated on the basis of ECG assesment of the QRS
duration, and of echocardiography with LV end-diastolic volume
(EDV), LV end-systolic volume (ESV), LV ejection fraction (EF), inter-
ventricular delay (IVD) and mitral regurgitation (MR) degree valua-
tion. The criteria used were as follows: complete LBBB, LV EF <35%,
QRS duration > 130 ms, IVA > 40 ms, NYHA class III or IV. 
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Results. After three months of BiV pacing we observed reduction
of QRS duration, ms (145+30 vs 168 + 25 p<0,1), reduction of IVD
(8+6.9ms vs 53.3+16.3 ms, p<0,01), LV EF (%) increase (31.9 + 6.2 vs
25,8 + 5.3, p<0,1) with EDV (ml) reduction (258.8+ 94 vs 286.1+ 96),
ESV(ml) reduction (195+56 vs 240+72, p<0,1), reduction of MR
degree (1.3+0.8 vs 2.8+0.7, p<0,1).

Conclusion. Synchronization of the basal and apical myocardium
loops contraction in BiV pacing reduces the size of the mitral valve
fibrous ring, improves coaptation of the mitral valve, brings down
mitral regurgitation, and meliorates systolic function of the left ven-
tricle in patients with end-stage of heart failure. 

C061

Effect of pacemaker low-voltage electrical impulses on
human coronary atherosclerotic disease 
V. Chekanov, M. Mouanoutoua, S. Allaqaband, R. Tumuluri, E. Mortada,
Y. Shalev, A. Gupta, M. Akhtar, T. Bajwa
Cardiology Research Heart Institute, Milwaukee, USA

Aim. We demonstrated previously that using low-voltage electrical
impulses (EI) adjacent to the rabbit abdominal aorta led to reduction of
localized atheroma. In this clinical study we investigated the effect of
pacemaker low-voltage EI on human coronary atherosclerosis disease. 

Methods. Nineteen patients had undergone cardiac catheteriza-
tion prior to pacemaker implantation and subsequently had repeat
cardiac catheterization. 19 other patients, matched for cardiac risk
factors, medications, and coronary damages, and who underwent
cardiac catheterization at least twice during the same time period,
served as controls. Coronary lesions that were _30% in severity on
initial angiogram by quantitative coronary angiography (QCA) were
analyzed. QCA was then repeated to compare the same lesions and
any other new lesions at the follow-up angiograms. 

Results. During the initial coronary angiograms, a total of 61
lesions were identified in the pacer group (41.79±11.2% of stenosis)
and 46 lesions in the control group (28.53±7.0% of stenosis). There
was significant coronary lesion regression (-13.26%) in the pace-
maker group (up to 33.90±10.20%) and lesion progression
(+13.21%) in the control group (up to 47.11±17.18%) after a mean
follow-up period of 34.6 ± 22.1 and 35.6 ± 23.5 months respectively.
Furthermore, the repeat coronary angiograms did not identify any
new lesions (_30%) stenosis in the pacemaker group. However,
there were 24 new lesions (_30%) stenosis found in the control
group. All main coronary arteries had a similar degree of lesion
regression in pacer group. More significant plaque regression was
noted after one year of pacemaker implantation. There was a signifi-
cant reduction in major cardiac events (unstable angina, myocardial
infarction, and the need for revascularization) in the pacemaker
group as compared to the control group. 

Conclusion. Our study demonstrates that low-voltage EI not only
resulted in regression of coronary atherosclerotic lesions but also
significantly lowered the serious consequences of coronary artery
disease. This intriguing observation deserves further exploration. 

C062

Surgical treatment of ventricular arrhythmias in coro-
nary artery disease patients. Analysis of postoperative
mortality
L. Bockeria, E. Golukhova, K. Shumkov 
Bakoulev Center for Cardiovascular Surgery, Moscow, Russian Federa-
tion

Aim. To reveal predictors of postoperative mortality in coronary
artery disease (CAD) patients with ventricular arrhythmias (VA). 

Methods. From 1988 to 2002, 154 patients (98% men, 2% women,
mean age 49±8.2 years) underwent combined and isolated surgical
repair of CAD and VA. 28% patients were in NYHA class II, 54% - in

NYHA class III and 18% - in NYHA class IV before surgery. 85% had
a history of myocardial infarction (MI). Mean left ventricular (LV)
ejection fraction (EF) was 35.3%. Preoperative examination included
all noninvasive and invasive diagnostic Methods. 

Results. Most significant prognostic factors of postoperative mor-
tality were age>60 years, history of more than 1 MI, LV EF<40%,
NYHA class III-IV, presence of ventricular late potentials, abnormali-
ties in heart rate variability, LV aneurysm type, number of grafts and
cardiopulmonary bypass time>240 minutes. 

Conclusion. Patients with coronary artery disease and VA need
simultaneous correction of arrhythmogenic substrate and myocardial
revascularization. Performance of extended endocardial resection and
cryodestruction of arrhythmogenic focus improves long-term follow-
up results (ÑÇ<0.05). Survival of patients with LV aneurysm in posto-
perative period depends on revascularization of symptom-dependent
artery, regardless of its inclusion in infarcted process. High level of
mortality is observed in patients with posterior-basal LV aneurysm. 

C063

Peroperative arrhythmias and postoperative complica-
tions in coronary bypass surgery
R. Gunay, S. Cimen, B. Ozay, B. Ketenci, M. Kagan, M.Guney, V.
Ozkul, M. Demirtas
Dr. Siyami Ersek Hastanesi, Istanbul, Turkey.

Aim. Goal of coronary artery bypass grafting (CABG) is to increa-
se perfusion pressure of poststenotic coronary artery to increase
myocardial O2 supply. Unfortunately to what extent it is achieved is
obscure due to improbability of a simple way of measuring coronary
artery pressures. During beating heart surgery intracoronary pressure
measurement has been possibly simply by inserting an indwelling
catheter into the vessel lumen through the suture line. Thereby
intracoronary pressure can be recorded and adequacy of perfusion
pressure evaluated. Evaluation of peroperative rhythm disturbances
on postoperative outcome.

Methods. During the years 2002-2003 234 consecutive patients
undergoing coronary bypass operation were evaluated. Group 1
patients consisted 17 cases in which arrhythms occurred during ope-
ration and group 2 patient consisted 217 cases without arrhythms.
Arrhythms taken into consideration were cardiac arrest, ventricular
fibrillation or tachyarrthmias and nodal rhythms necessitating pace. 

Results. Preoperative variables and operative procedures were
comparable between two groups. mortality, myocardial infarct, reen-
tubation and low cardiac output rates, were statistically high in
group 1 (p< 0.05, table 1). Postoperative and hospital stay days
were 1.5±1.4 day, 5.4±2.7 days in group 1 and 1.2±0.9 days, 5.4±2.7
days in group 2 respectively (p<0.05). 

Conclusion. Peroperative serious rhythm problems are predictors
of early postoperative outcome. Mortality and morbidity rates are
higher in patients with peroperative arrhythms. The cause of pero-
perative rhythm disturbances should be surged thoroughly before
irreversible result occurs. 

C064

Predictors of atrial fibrillation after coronary artery
bypass surgery
E. Golukhova, L. Bockeria, T. Kakuchaya, M. Alshibaya, 
V. Merzlyakov, I. Samorodskaya
Bakoulev Center for Cardiovascular Surgery, Moscow, Russian Federation.

Aim. To determine incidence of atrial fibrillation (AF) after con-
ventional and off-pump coronary artery bypass grafting (CABG),
and identify its predictors. 

Methods. Seventy patients, all male, underwent isolated CABG.
Patients with history of AF, concomitant valve pathology, severe
heart failure, thyroid dysfunction were excluded. 
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Results. Total occurrence of AF was 20%, following on-pump
CABG 21%, off-pump CABG 19% (p=0.45). Multivariate logistic
regression analysis identified following independent predictors: age
>58 years (b=1.9), history of coronary artery disease (CAD) more
than 9 years (b=1.7), signal-averaged P-wave duration (SAPD)
≥155msec (b=1.8), cardiopulmonary bypass (CPB) time >175min and
aortic cross-clamp time >85min (b=1.7) and requirement of intraope-
rative intra-aortic balloon pump (b=1.9). 

Conclusion. Increasing age, longer history of CAD and SAPD
were most powerful preoperative predictors of postoperative AF.
Insignificant difference in the incidence of AF after conventional and
beating heart CABG allows assuming that CPB is not the main trig-
ger in the pathophysiology of this arrhythmia.

C065

Serume electrolyte concentration changes following
cortonary artery bypass grafting surgery
M. Svagzdiene, R. Benetis, E. Sirvinskas
Kaunas Medical University, Kaunas, Lithuania.

Aim. Postoperative atrial fibrillation (AF) after cardiac surgery is
rather common (17_33 % cases). The aim of the study was to compa-
re serum electrolyte concentrations in patients with and without AF
after coronary artery bypass surgery with cardiopulmonary bypass. 

Methods. After approval of Biomedical Ethics Committee and
signed informed consent form the data of 68 male patients who
underwent coronary artery bypass grafting (CABG) with cardiopul-
monary bypass, because of coronary artery disease, were analyzed.
Patients were divided into 2 groups: Group I included 52 patients
without AF after surgery and Group II included 16 patients with AF
after surgery. The demographical and preoperative data of both
groups did not differ statistically. Serum electrolytes were measured
before the surgery, after arrival at ICU and on the next morning after
the surgery. After the statistical analysis data are represented as
mean ± standard error of the mean. 

Results. The rate of AF in this study was 23.5 %. Before the sur-
gery serum potassium was significantly lower in the group II
(4.091±0.55 in group I and 3.761±0.12 in group II, p=0.06). The con-
centrations of sodium, magnesium, calcium, ionized calcium, chlori-
de and phosphate did not differ statistically significantly between
groups before the surgery. Immediately after the surgery after arrival
to the ICU serum potassium concentration was statistically signifi-
cantly lower in group II (4.66±0.11 in group I and 4.37±0.32 in
group II, p=0.036). The concentrations of other examined electroly-
tes did not differ statistically significantly between groups. On the
morning of the next postoperative day the concentrations of potas-
sium, sodium, calcium, ionized calcium and chloride did not differ
statistically significantly between groups due to the treatment.
However the concentration of magnesium and phosphate were still
statistically significantly lower in the group II (accordingly 1.3±0.067
in group I and 1.56±0.103 in group II, p=0.036; 1.1±0.041 in group I
and 0.94±0.163 in group II, p=0.009). 

Conclusion. Patients who tend to develop AF after coronary
artery bypass grafting surgery with cardiopulmonary bypass had
lower serum potassium concentration before the surgery, and lower
serum magnesium concentration immediately after the surgery and
on the next postoperative day. 

C066

Coronary artery pressure monitoring during beating
heart aorto-coronary bypass surgery 
S. Cimen, R. Gunay, B. Ketenci, B. Ozay, S.Sari, A. Gorur, V. Ozkul,
M. Demirtas 
Dr.Siyami Ersek Hastanesi, Istanbul, Turkey

Aim. Goal of coronary artery bypass grafting (CABG) is to increa-
se perfusion pressure of poststenotic coronary artery to increase

myocardial O2 supply. Unfortunately to what extent it is achieved is
obscure due to improbability of a simple way of measuring coronary
artery pressures. During beating heart surgery intracoronary pressure
measurement has been possibly simply by inserting an indwelling
catheter into the vessel lumen through the suture line. Thereby
intracoronary pressure can be recorded and adequacy of perfusion
pressure evaluated. 

Methods. In fifty consecutive patients undergoing CABG (coro-
nary artery bypass grafting) operation with off-pump technique left
anterior descending coronary artery (LAD) and simultaneous radial
artery pressure measurements were recorded subsequent to left
internal mammary artery (ITA) anastomosis. A catheter was inserted
into the LAD lumen through the suture line subsequent to anasto-
mosis and simultaneous pressures radial and LAD arteries were
recorded in four different situations as below. Status 1; LAD and ITA
was occluded, Status 2; LAD closed but LITA is open, Status 3; LAD
open and LITA closed and Status 4; both LAD and ITA have been
opened. LAD artery occlusion was achieved by snaring LAD artery
proximally and ITA occlusion was achieved by squeezing the ITA
with a bulldog clamp. 

Results. In the immediate postanastomotic period LAD mean
pressures were statistically less than radial artery pressure in all
situations. The highest LAD pressure was attained when both ITA
and LAD were open. 

Conclusion. Following LITA-LAD grafting, LAD perfusion pressu-
re was supplied by both native LAD and ITA. Unfortunately in the
immediate postanastomotic period systemic pressure is not attained
in distal LAD. 

C067

Coronary artery collateral pressure and postoperative
complications during beating heart aorto-coronary
bypass surgery 
B. Ozay, S. Cimen, B. Ketenci, R. Gunay, E. Tuysuz, V. Ozkul, 
M. Kagan, M. Demirtas
Dr.Siyami Ersek Hastanesi, Istanbul, Turkey

Aim. Arrhythmias occurring during postoperative period can be
life threatening. Many predictors of postoperative rhythm problems
in patients undergoing coronary revascularization have been explo-
red. We have searched the relation of collateral flow and postopera-
tive rhythm problems and other postoperative complications in
patients undergoing coronary revascularization operation with off
pump technique. 

Methods. Fifty-four patients undergoing coronary operation with
off-pump technique were enrolled in this study. In all patients left
internal mammary artery (ITA) was anastomized to left anterior
descending coronary artery (LAD) and other vessels were revascula-
rized by saphenous vein. At the conclusion of the ITA anastomosis
mean distal LAD pressure and simultaneous radial artery pressures
were recorded while LAD and ITA were still occluded. Coronary
artery collateral pressure index (CPI) was calculated as described in
literature. The patients were followed in the postoperative unit pro-
spectively and all postoperative complications were recorded. The
patients were divided into two groups according the collateral pres-
sure index. Group 1 consisted of patients with CCI less then 45 mm
Hg and group 2 patients had CCI greater than 45 mm Hg. 

Results. Mean age of whole patient group was 59.1±9.4 years and
6 of them were female. Mean CPI was 22.6 ± 8.5 and 45.9± 6.6 mm
Hg mm Hg in group 1 and group 2 respectively. No hospital morta-
lity was recorded in whole group. Preoperative variables including
timi flow, functional capacity were comparable between 2 groups.
Postoperative atrial and ventricular arrthmias, intraaortic balloon
usage and postoperative stay days were statistically significant
between high and low CPI groups (p<0.05). 

Conclusion. This study documents that postoperative complica-
tions in patients undergoing off pump coronary revascularization is
intimately related with collateral coronary pressure. 
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C068

The usage of radial artery for coronary surgery: evolu-
tion of a single-surgeon practice
R. Jutley, R. Janas, P. Sarkar
Northern General Hospital, Sheffield, U.K.

Aim. Arterial myocardial revascularisation continues to gain popu-
larity. The radial artery as a conduit in routine and multivessel disea-
se is increasingly recognised to be safe and efficient, even in the
elderly and severely impaired ventricular function. Mid to long term
clinical and angiographic results of the conduit are encouraging and
it has been suggested that it should be the conduit of choice after
the left internal mammary artery. Despite this, many surgeons
remain reluctant to use the artery quoting its predisposition to vaso-
spasm, handling characteristics and complications of harvesting as
some of the reasons. We present the evolution and results of radial
artery usage in a single surgeon practice.  

Methods. We reviewed all patients who has radial artery harve-
sted for isolated coronary bypass surgery between August 2002 and
January 2005. Demographics details as well as operative details such
as harvesting technique, anastomosis type, target vessels etc. were
obtained from a prospectively collected and validated database used
for submission of activity to the UK national register. Data were
analysed in 5-month periods to evaluate any developing trends in
practice profile.  

Results. Four-hundred forty-one isolated coronary bypass opera-
tions were performed over 30 months with a 30-day mortality of
0.9% (4 patients). Average use of radial artery was in 65% (57-79%)
patients of (mean age 62.6 yrs) mostly as a free graft. However, as
the practice evolved composite T-grafts with the pedicled left inter-
nal mammary artery were increasingly used in up to 44% patients.
(Figure 1). A similar trend was seen for grafts to the circumflex terri-
tory where up to 85% of radial arteries were grafted. Other trends
such as the increasing popularity of ultrasound dissection over
diathermy were also observed. Minor complications relating to har-
vesting of the conduit were seen (1 patient had a self-resolving hae-
matoma). On surgical follow up at 6 weeks no patient had angina or
residual neurological symptoms. 

Conclusion. The radial artery is a safe and efficient conduit. With
increasing experience the conduit can be readily employed as a
composite graft to perfuse the circumflex territory where patency
rates has been already demonstrated to be higher than for other
native coronary arteries. It also has a very low incidence of compli-
cations. We strongly advocate the use of the radial artery as an arte-
rial conduit of choice as an adjunct to internal mammary.

C069

Radial artery for myocardial revascularization. Early
and mid-term results in the first 200 patients
M. Peric1, B. Djukanovic1, A. Knezevic1, S. Radak1, P. Vukovic1, 
L. Gojkovic-Bukarica2, N. Stojnic2, M. Labudovic-Borovic3

1Dedinje Cardiovascular Institute, Belgrade, Yugoslavia; 2Institute of
Pharmacology, Belgrade, Yugoslavia; 3Institute of Histology, Belgrade,
Yugoslavia.

Aim. Despite histological and pharmacological inferiority, radial
artery is ever more used arterial graft in myocardial revasculariza-
tion. In order to established its value as a graft in our setting, we
have analyzed our initial experience with 200 cases. 

Methods. From July 1st, 2000 through January 31st, 2005 left
radial artery (RA) was used in 200 patients (182 man, average age
58.5 yrs). In the last 85 patients adequacy of the RA was confirmed
by preoperative doppler-ultrasound. After harvesting, RA was kept
in University of Hong Kong (UHK) solution. Postoperatively, NTG
i.v. solution was given, and Ca-channel blocker (Diltiazem) was
given long-term. All patients had left internal thoracic artery
implanted (ITA), 25 patients had right ITA, while 14 patients had
right gastroepiploic artery in addition. Average of 2.2 arterial grafts
and 3.54 of all grafts per pt were implanted in this group. Due to
ethical, logistic and economical reasons, control coronary angio-
grams were performed only in patients suspected to have recurrent
angina. 

Results. One patient died (0.5%), while in 7 patients (3.5%)
serious morbidity was noticed (not related to the use of RA). There
were no documented cases of early or late spasm of the RA graft
that was of hemodynamic importance. There were no MI's in the
region revascularized with RA. Except for occasional paresthesias,
there were no complications related to the RA harvesting. In 2 cases
RA was proved to be occluded (after 6 and 7 months, respectively).
During the mid-term follow-up (1-55, average 22.4 months) there
were: no late deaths, no new MI's, 3 patients with recurrent angina
(2 with occluded RA's), while 2 patients had additional PTCA. 

Conclusion. Harvesting, preservation and implantation techni-
ques of the RA graft is simple (except, rarely, for proximal anasto-
mosis). UHK solution was most effective in preventing the early RA
spasm. Providing effective spasm prevention is available, sound sur-
gical technique applied and good ultrasound appearance of RA is
present preoperatively, RA appears to be a very good additional
arterial graft. If used for arteries with high grade (over 80%) stenosis,
it may have superior long-term patency rate, compared to the vein
grafts. Younger patients in particular may have long-term benefit
from the use of RA graft. 

C070

The use of arterial conduits in septuagenarians and
octogenarians undergoing coronary bypass surgery
R. Janas, R. Jutley, A. Chatterjee, P. K. Sarkar
Northern General Hospital, Sheffield, UK.

Aim. The elderly, aged >70 years, are the fastest growing age
group in patients undergoing coronary surgery. They are also asso-
ciated with higher operative mortality and morbidity due to co-mor-
bidity. Generalised arteriosclerosis in this age group usually manda-
tes higher perfusion pressures during bypass, often achieved with
inotropes. Many believe the sensitivity of arterial grafts to inotropes
makes their use in the elderly controversial. We report our experien-
ce of arterial conduits use in septuagenarians and octogenarians. 

Methods. We reviewed consecutive patients aged 70-years + who
underwent coronary surgery between July 2002 and December 2004
under a single surgeon. Data were obtained from the regularly audi-
ted and prospectively collected database used for submission of acti-
vity the UK national register. Peri-operative and post-operative data
were recorded and analysed. 
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Figure 1. – Trends in radial artery usage over study period. 



Results. Hundred and twenty patients (35 female, 85 male; mean
age 73±4 years) underwent CABG of which 17 patients (14%) had a
myocardial infarction within 90 days before surgery. Mean Parsonnet
and EuroScore was 12.5±3.9 and 4.5±1.7 respectively. The mean num-
ber of grafts was 2.7±0.6 with LIMA use in all but 1 patient (99%) and
RA in 54%. Composite internal mammary-radial artery Y-grafting was
performed in 40 patients (67%). Cross-clamp and bypass time was
46±14 and 85±18 minutes respectively. The average length of intensi-
ve care stay was 32±21 hrs and length of hospital stay 9±4 days. The
30-day mortality was 0.8% in 1 patient who died of abdominal sepsis.
Major morbidity included upper GI bleed (1 patient), low cardiac out-
put (1 patient) and prolonged (42 hrs) ventilation in 1 patient due to
ARDS. At a mean follow-up of 7±4 weeks, 1 patient had died at 8
weeks with heart failure, 1 patient needed drainage of a pericardial
effusion while another required inpatient stay for pneumonia. There
were no neurological complications documented. Moreover, at fol-
low-up no patients had recurrence of angina. 

Conclusion. Arterial grafting in the elderly appears to be safe
and efficacious with operative mortality and morbidity comparable
to younger age groups. The low incidence of neurological complica-
tions suggests that composite grafting is handling well by the
elderly. We believe that given our experience, the use of arterial
grafts must be considered seriously in all patients regardless of age.
Further work in this field is merited. 

C071

The usage of radial artery for CABG. Vilnius heart sur-
gery centre experience
A. Valaika, G. Kalinauskas, G. Norkunas, L. Ivaskeviciene, J. Veriz-
nikovas, G. Uzdavinys
Heart Surgery Center, Vilnius University, Vilnius, Lithuania

Aim. It was shown in long-term studies that internal thoracic arte-
ries (ITAÅfs) have higher patency, rate compared with saphenous
veins grafts (SVGÅfs). The study was designed to evaluate the usage
of the radial arteries (RAÅfs) grafts in a patients referred to arterial
revascularisation. 

Methods. From April 1997 to December 2004, 510 were operated
upon (mean age 61±9 years) using RAs and ITAs. Allen test was
used to prove adequate palmar circulation. 

Results. The average anastamosis per patient was 3.8±1 and num-
bered 2.7±0.5 of arterial graft, 1.3±0.7 of RA grafts respectively. Only
arterial revascularisation was done in 81 patients (16%). There was
10 death (2%) in whole group. One hundred twenty two patients
were controlled at 3-36 month. 93% of patients were in CCS functio-
nal class 0 or 1. Twenty nine symptomatic patients were investigated
angiografically at 18±10 (4-37) month, and was found patent ITA _
in 31 cases of 34 (91%), RA _ in 28 of 34 (82%) and SVG _ in 28 of
42 (67%). One patient underwent successful PTCA of the stenosis of
the anastamosis of RA to marginal branch. There were no more
significant complications of the arm. 

Conclusion. Radial artery is a good conduit for myocardial reva-
scularization: harvesting techniques are simple; it has a good length
to achieve the distal parts of all coronary arteries. Atraumatic harve-
sting and radial artery fascia dividing is helpful to avoid radial artery
spasm. Midterm results of the RA patency tend to be satisfactory. 

C072

Complete arterial revascularization using uni or bilate-
ral radial artery graft in diabetic patients with coronary
artery disease
H.B. Cihan, N. Erdil, V. Nisanoglu, T. Eroglu, F. Erbas, F. Kosar, 
B. Battaloglu
Faculty of Medicine, Inonu University, Malatya, Turkey

Aim. Diabetic patients have a tendency to acquire coronary artery
disease at younger ages than non-diabetic patients and the vein

grafts used in these patients may develop stenosis earlier. The pro-
gnostic advantage of arterial grafts appear to be particularly high in
patients with diabetes mellitus (DM). Bilateral internal thoracic artery
usage in diabetic patients are still controversial for high risk of mor-
bidity. The aim of this study was to demonstrate the influence of
complete arterial revascularisation (CAR) using uni or bilateral radial
artery graft in diabetics with coronary artery disease. 

Methods. From September 2001 till April 2004, 129 consecutive
diabetic patients underwent isolated CABG utilizing cardiopulmo-
nary bypass. These patientsÅf records were retrospectively
reviewed. CAR was performed using left internal thoracic artery
(ITA) and one or two radial arteries (RA). The early-term outcomes
of 78 patients undergoing CAR (Group 1) were compared to those
of 51 patients undergoing CABG using ITA and vein graft (Group 2). 

Results. Demographic data for patients in both groups were simi-
lar. Mean distal anastomosis number was similar between two grou-
ps (3.2 ± 0.9 vs 3.1 ± 0.9). On average, Group II was similar to
Group I in terms of ITA grafting (94% vs 100%) and less likely to
have RA grafting (33% vs 99%). The rate of using bilateral RA in
Group I was 59%. There was no significant difference in operative
mortality (2.6% vs 3.9%), need for IABP (5.1% vs 5.9%), stroke (1.3%
vs 0), reexploration for bleeding (1.3% vs 3.9%) and deep sternal
infection (1.3% vs 2%). However, the need for inotropes after 48 hrs
postoperatively was higher in Group II compared to Group I
(p<0,05). ICU and hospital stay was not significantly different
between two groups. 

Conclusion. Although it is thought that mortality and morbidity
was increased in diabetic patients undergoing coronary surgery,
complete arterial revascularization with radial artery graft can be
performed safely with low mortality and morbidity by closed follow
up of blood glucose levels. When both radial arteries are used, har-
vesting of both ITAÅfs is avoidable for complete arterial revasculari-
zation. 

C073

Composite arterial grafting in elderly patients with
severe left ventricular dysfunction
S. Ghosh1, A. Chatterjee2, S. Naik3, P. Sarkar2

1University of Leicester, Leicester, UK; 2Northern General Hospital, Shef-
field, UK; 3Nottingham City Hospital, Nottingham, UK

Aim. Advancing age and LV dysfunction have been associated
with higher morbidity and mortality in patients undergoing coronary
artery bypass grafting. There is increasing evidence that the use of
arterial grafts is safe and effective; however there is no evidence that
arterial grafting in this highly selective subset of patients has a good
outcome. We reviewed our experience of composite arterial grafting
in this cohort of patients. 

Methods. Between 2000 to 2004, we operated on 84 patients (53
men and 31 women) who underwent arterial myocardial revasculari-
zation. All procedures were performed using composite arterial graf-
ting with cardiopulmonary bypass. The mean duration of follow-up
was 16 ± 14 months and was complete for all survivors. 

Results. The mean age, LVEF and Euroscore were 76+3 years,
27% + 6% and 5.3 1.9 respectively. A total of 227 distal anastomoses
were created, an average of 2.7 per patient. The left internal mam-
mary artery was used in 82 patients (98%), the right internal mam-
mary artery in 4 patients (5%), and the radial artery in 79 patients
(94%). Mean bypass time was 77.35 ±19 min. The mean duration of
ICU and hospital stay was 2.4±1.6 days and 10.2±2.6 days respecti-
vely. There were 2 re-openings (2.4%) because of mediastinal blee-
ding and no patients had permanent neurologic dysfunction. Only
one patient (1.2%) died in the hospital within 30 days of the opera-
tion. All patients were angina free at follow-up and 94% were angi-
na- medication free. 

Conclusion. Composite arterial grafting in elderly patients with
severe LV dysfunction appears to be safe with a good short-term cli-
nical outcome. More long term data is required in these patients. 
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C074

Does harvest of radial artery in the early postoperative
period disturb the palmar blood supply and functions?
N. Kucukarslan, U. Demirkilic, E. Ozal, E. Kuralay, H. Tatar
GATA Military Medical Hospital, Ankara, Turkey

Aim. The aim of this study was to assess whether removal of the
radial artery (RA) caused any alteration in the function or power of the
hand 15th day postoperatively that would affect the patient's comfort. 

Methods. We utilized RA graft to 178 coronary artery bypass
patients between January 1998 and December 2003, which was exa-
mined by Allen test with pulse oxymetry. The study group was con-
stituted of retrospectively 25 patients, admitted with objective or
subjective complaintments at postoperative 15th day without any age
or sex discrimination. All vasodilators were stopped 24-48 hrs before
assessments. Patients were examined for bilateral forearm function
(soft touch and pin-prick neural sensation, handgrip power) and
blood flow measurements (Doppler USG). The ulnar artery and pal-
mary arcus Doppler measurements were obtained. The operated arm
was evaluated and compared with the opposite arm. 

Results. The sensory defects were detected in 5 patients. The
power loss complaint in the RA excised arm was found statistically
significant (p<0.05) but on the other hand the results of the hand-
grip examination was not found statistically significant. The compa-
rison of the Doppler USG blood flow recordings of the RA excised
arm demonstrated that the ulnar artery peak systolic and enddiasto-
lic flow before and after exercise was statistically significant
(p<0.001), without any change in the ulnar artery radius. The com-
parison of the ulnar artery radius and blood flow in the RA excised
arm and the contralateral arm after exercise demonstrates that the
peak systolic and diastolic flow didnÅft differ in both groups. 

Conclusion. We can conclude that utilization of the appropriate
method and carefully excised RA graft neither change the forearm
blood supply and functions in the early postoperative period nor
causes any paresthesia or sensory disturbances. 

C075

Neurological complications in forearm after radial
artery harvesting in coronary surgery. Do we know
what really happens?
G. Reyes1, H. Rodriguez-Abella1, L. Lopez1, A. Traba1, J. M. Gonzalez
Santos2, J. Lopez2, M.J. Dalmau2, A. Pinto1

1Hospital Gregorio Mara__n, Madrid, Spain; 2Hospital de Salamanca,
Salamanca, Spain

Aim. The incidence of neurological complications in forearm after
radial artery harvesting is quite variable in the literature, ranging
from 2% to 49%. Also, the areas affected and the type of neurologi-
cal complications differ a lot. Peripheral nerve injuries may be divi-
ded in three types: neuroapraxia (conduction block that recovers
within 3 months) axonotmesis (recovers 1mm per day) and neurot-
mesis (needs surgery for recovering). We decided to perform a neu-
roelectrophysiological study, before and after surgery, in peripheral
nerves of forearm to find out the real incidence and the type of
lesion of nerves due to the radial artery havrvesting.

Methods. Fifteen consecutive patients in whom RA was going to
be harvested were selected. Emergency patients, patients with seve-
re liver or renal dysfunction were excluded. A complete neuroelec-
trophysiological study was performed in the median, ulnar and
radial nerve. The amplitude was measured to check mielina status
whereas with the latency and nerve velocity conduction (NVC) we
checked the axonal integrity. An electromiograme was also perfor-
med in forearm muscles. A neurological clinical exploration was
also performed. All these tests were performed before surgery and
two weeks and two months after surgery. 

Results. Median nerve: A decrease in the amplitude that impro-
ved over time was registered (24.7mV- 13.7mV-19.4mV; p<0.001).

This decrease was observed in the motor and sensitive part of the
nerve. No changes were observed regarding latency or NVC. Ulnar
nerve: A decrease in the amplitude of the sensitive part of the nerve
was observed (13,1 - 8,9 - 10,9 Pms; p=0,006). No changes were
observed regarding latency or NVC. Radial nerve: A statistic trend
was observed regarding NVC of the sensitive part of the nerve bran-
ch was found (48.9m/s vs 46.7m/s vs 47.8m/s; p=0.097). 

The electromiograme found no alterations. Clinically three
patients presented sensitive disorders in the median nerve territory.
Another patient referred dysesthesias in the ulnar nerve territory. All
patients but one, were asymptomatic two months after surgey. 

Conclusion. Although only a few patients refer symptoms, most
patients suffer changes in the peripheral nerves of forearm (specially
in the sensitive part) after RA harvesting. In our study the median
nerve and the sensitive part of the ulnar and radial nerve were
affected. These changes are temporary, affecting mainly the mielina.
All this data suggest neuroapraxia as the peripheral type lesion. We
think that physicians and patients must be aware of this. 

C076

Effects of papaverine and glyceril-trinitrate/verapamil
solution on internal thoracic artery flow: a prospective
randomized study
M. Brustia, F. Formica, O. Ferro, L. Colagrande, F. Corti, E. Bosisio,
G. Paolini
San Gerado Hospital, Monza (MI), Italy

Aim. The left internal thoracic artery (LITA) is the conduit of choice
for grafting the left anterior descending artery. Vascular spasm is a
well-recognized response to LITA harvest and many different vasodila-
tors have been used to increase LITA flow or to prevent the spasm.
Nevertheless, the best vasodilator agent is not known. Since 2001, we
routinely use a combination of Glyceril-trinitrate and Verapamil (called
GV-solution) either topically and intraluminally. The aim of this study
is to evaluate if any difference exists between the use of GV-solution
and Papaverine to prevent LITA spasm and increase LITA flow. 

Methods. One hundred consecutive patients undergoing CABG
were randomized into 3 groups: group-GV (33 patients) treated with
GV solution, group-P (33 patients) with Papaverine, group-C (34
patients) as control group with normal saline. In every patient pedi-
cled LITA was harvested, then after complete dissection irrigated
with solution and covered with a soaked sponge. LITA was distally
transected 5 minutes after heparin infusion, before cardiopulmonary
bypass LITA free flow was measured over a 15-seconds period and
flow per minute was calculated; this was considered as the flow
after vasodilator topical administration (T-flow). (Figure 1). After, the
vasodilator was injected intraluminally by an olive-tipped needle
and a second free flow per minute was collected, considered as
flow after intraluminal infusion (I-flow). (Figure 2).
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Figure 1. – Left Internal Thora-
cic Artery “T-flow”.

Figure 2. – Left Internal Thora-
cic Artery “I-flow”. 



Results. ANOVA method was used to detect differences among
groups, Bonferroni test was used for LITA flow evaluation, paired
sample T-test was used for LITA T-flow vs I-flow within single
group. Age, gender, preoperative risk factors, LITA dissection time
and haemodinamic parameters during flows measurements (MAP,
CVP, HR) were not different among groups. Mean LITA free flows
were: group-GV: T-flow = 38±25.8 mL/min vs I-flow = 58.7±30
mL/min (p<0.0001); group-P: T-flow = 46±39.3 mL/min vs I-flow =
64.8±40.5 mL/min (p<0.0001); group-C: T-flow = 31±20 mL/min vs I-
flow = 34±19.8 mL/min (p=0.14). T-flow difference among the three
groups was not statistically significant (p=0.1); I-flow difference
among the three groups was statistically significant (p=0.001). I-flow
group-GV and group-P were higher than I-flow group C (p respecti-
vely 0.006 and 0.001). I-flow group P was higher than group GV but
did not reach statistical significance (p=1). 

Conclusion. GV solution and papaverine are able to treat the
spasm and increase the flow of the LITA after dissection when they
are used intraluminally. When used topically, both vasodilator
agents do not ensure an optimal flow. 

C077

Concomitant carotid endarterectomy and cardiac sur-
gery: comparison of two different techniques
M. Brandt, F. Sander, S. Mueller, K. P. Walluscheck, S. Bierkandt, 
J. Cremer
University Hospital SH Kiel Campus, Kiel, Germany

Aim. Concomitant carotid endarterectomy and cardiac surgery is
still controversly discussed according indication and operative strate-
gies. 

Methods. We retrospectively reviewed all concomitant procedu-
res performed in our department between 1995 and 2002. Screening
for carotid artery stenosis was performed in all patients undergoing
elective operation. In case of carotid artery stenosis >70% a simulta-
neous operation was performed. Carotid endarterectomy and car-
diac surgery was performed using cardiopulmonary bypass and mild
hypothermia for both procedures from 1995 to 2000 (Group A;
n=129). Since 2001 carotid endarterectomy was performed without
cardiopulmonary bypass under SSEP monitoring (Group B; n=74). 

Results. In 92.5% of the patients coronary artery bypass graf-
ting±valve surgery surgery was performed. Carotid artery stenosis
was asymptomatic in 77% and in only 60% known before admission
to the surgical ward. ECC time was significantly lower in group B
(A: 128±41 min; B: 73±45 min), whereas operation time was compa-
rable between the groups (A: 265±66 min); B: 259±56 min). Hospital
mortality was 5.4% in group A compared to 1.3% in group B, apo-
plectic insult was observed in 7% in both groups. The incidence of
postoperative TIA and PRIND was 3.2% in group A compared to
2.7% in group B. 

Conclusion. Our results of concomitant carotid endarterectomy
and cardiac surgery with and without mild hypothermia showed no
significant differences according to neurologic events. Mild
Hypothermia seems not to reduce the incidence of stroke. However,
performing carotid artery surgery without ECC reduces ECC time
dramatically and seems to be more advantageous. 

C078

Combined carotid endarterectomy and coronary artery
bypass graft
L. Nwakanma, K. Poonyagarigorn, K. Plestis
Montefiore Medical Center, Bronx, NY, USA

Aim. The management of the coexistent severe carotid artery
disease in patients requiring Coronary Artery Bypass Graft (CABG)
continues to be controversial. If CABG is performed before the

Carotid Endarterectomy (CEA) this may increase the rate of stroke
reported up to 14%. Alternatively, perioperative myocardial infarc-
tion and mortality rate approaching 20% have been described in
patients who underwent CEA first. Combined procedure may be a
safer alternative to above options. 

Methods. We evaluated retrospectively, the result of 415 consecu-
tive CABG performed by the same Surgeon between July 1999 to
April 2004. Thirty patients (7%) had combined CABG and CEA while
385 patients (93%) underwent CABG alone. 

Results. The two group of patients had comparable risk factors.
There were no peri-operative deaths, stroke or transient ischemic
attacks among the patients who underwent combined CEA/CABG.
There was 1% mortality, 0.5% stroke and 0.2% transient ischemic
attacks among CABG patients. At 6months to 6 years follow-up;
there was no statistically significant difference in stroke, transient
ischemic attacks or mortality among the two groups.

Conclusion. The combined surgical approach is effective and
safe and likely more cost effective when both diseases are treated in
a single operative procedure. 

C079

Surgical treatment of ischemic heart disease patients
with bicarotid atherosclerotic lesions
M. Alshibaya, M. Abadjan, D. Musin, N. Svetlova
Bakoulev Scientific Center, Moscow, Russian Federation

Aim. The aim of the study is the development of surgical strategy
in patients with combined ischemic heart disease (IHD) and athero-
sclerotic lesions of both carotid bifurcations. 

Methods. Hundred-thirty-five of 224 (60.3%) patients with combi-
ned coronary-carotid reconstruction had bicarotid lesions. 45
(33.3%) of them had hemodynamically significant lesions in both
sides. Twenty-three patients had bilateral carotid stenosis, 22
patients stenosis and counterlateral total carotid occlusion. In 7
patients unilateral carotid endarterectomy (CE) was performed befo-
re myocardial revascularization (MR). In combined group (45
patients) unilateral CE was performed in 44 cases, double CE & MR
in 1 case. Intra- and postoperative assessment of brain perfusion
and damage was made by use of transcranial ultrasound Doppler,
spectral EEG analysis and CT scan. 

Results. Among 7 patients with prophylactic CE before MR 4
patients had marked hemodynamic disturbances in early postopera-
tive course, 1 had myocardial infarction (MI) and 1 - stroke. In com-
bined coronary-carotid reconstructions we used cardiopulmonary
bypass (ÑRÑQÑB) on both stages of operation. In cases of bicarotid
stenosis we used normothermic or mild hypothermic ÑRÑQÑB at
the carotid stage of operation. In cases with carotid stenosis & coun-
terlateral total carotid occlusion we used deep hypothermia at the
carotid stage of reconstruction. In combined group the incidence of
postoperative neurologic deficite was 2,2% (1 patient with bilateral
CE & MR). There was no postoperative mortality. 

Conclusion. One-stage surgical reconstruction (unilateral CE and
MR) with use of ÑRÑQÑB in both CE & MR is preferable in IHD
patients with bicarotid atherosclerotic lesion. 

C080

Combined coronary artery bypass grafting and magi-
stral vascular operations
R. Benetis, D. Inciura
Kaunas Medical University, Kaunas, Lithuania

Aim. Incidence of carotid artery, abdominal aorta or peripheral
vascular disease in patients undergoing coronary artery bypass graft
surgery is within the range of 25_57%. Coronary artery disease in
patients associated with major vascular disease often raise problems
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of operative strategy: particularly the sequence of procedures in
which lesions must be treated is a frequent source of controversy. 

Methods. Within 6_year period (1999 to 2005) a total of 78 selec-
ted patients underwent combined CABG and major vascular surgery
at the Clinic of Cardiovascular Surgery, Kaunas University of Medici-
ne. Mean age of the patients was 67.4 years (SD 7.81; range, 47 to
80 years). 67 patients (83.7%) were male, 13 patients (16.3%) female.
57 patients (73.1%) had three-vessel disease, 59 patients (75.6%) had
sustained one or more previous myocardial infarctions, 19 patients
(24.4%) were presented with unstable angina. As a concomitant
disease 6 patients (7.7%) had abdominal aortic aneurysm, 24 (30.8%)
patients presented with severe ischemia of lower limbs caused by
aortoiliac occlusive disease including 9 patients with femoral artery
occlusion. Extracranial internal carotid artery stenosis was encounte-
red in 49 patients (62.8%). Symptomatic extracranial internal carotid
artery stenosis was encountered in 20 patients. Another 29 patients
had asymptomatic carotid artery stenosis more then 75% or with
ulceration. In 22 patients a bilateral carotid stenosis was found and
the contralateral carotid was occluded in 3 patients. One patient had
subclavian artery suboccliusion. Patients undergoing combined
CABG and carotid endarterectomy had carotid endarterectomy
performed first. In other cases patients had the CABG performed
first followed by vascular operation. 

Results. Early overall mortality was 3 (3.8%). 2 patients have died
in the group of abdominal aortic aneurysm. One patient has died
from severe coagulopathy followed intraoperative acute thrombosis
abdominal aortic aneurysm and bifemoral arteries. Another patient
died exanguinated from multiple gastroduodenal ulcers on post-
operative day eight. One patient has died in the carotid group from
multiorganic failure. A total of 4 (5.1%) perioperative strokes were
documented in these patients (3 in carotid group, 1 in group of
lower extremity occlusive disease). One patient (1.3%) suffered a
myocardial infarction perioperativetly. Overall late mortality was 3
(3.8%). Seventy-two survivals after 1-6 months postoperatively are
asymptomatic regarding both coronary and peripheral arteries. 

Conclusion. Concomitant coronary artery bypass grafting and
major vascular operations are feasible in carefully selected patients
and when two-stage operations are impossible. 

C081

Surgical treatment of polyvascular patients
P. Kovacevic, L. Petrovic, M. Fabri, S. Nicin, B. Mihajlovic, A. Milo-
savljevic, A. Redzek, N. Radovanovic
University Clinic of Cardiovascular Surgery, Sremska Kamenica, Yugoslavia

Aim. Aim of the study was to evaluate the surgical risk in the
treatment of polyvascular patients. 

Methods. During the period of 20 years, 12844 patients
underwent myocardial revascularization at our Clinic. Particular sur-
gical tactics is necessary for particular group of patients with polyva-
scular atherosclerotical disease. In the group with combined carotid
and coronary atherosclerotical lesions of patients we had 556 (4.3%)
patients, with high incidence of coronary endarterectomy of 33%. 

Results. Simultaneous procedure was performed in 78 (14.0%)
patients with perioperative mortality of 7.7%. Two stage procedure
(unilateral carotid) was performed at 366 (65.8%) patients with
perioperative mortality of 1.4%. Three stage procedure (bilateral
carotid) was performed at 112 (20.2%) patients, with perioperative
mortality of 1.8%. Combined carotid, coronary and abdominal athe-
rosclerotical disease we had in 15 patients. This group of patients
we treated operatively in sequential manner (carotid, coronary and
aortic surgery). Combined coronary and aortic atherosclerotical
disease was present in 35 patients. 

Conclusion. Despite the fact that this severe group of patients is
with the high operative risk, they can be treated operatively with
acceptable risk which closely corresponds to the risk for single ves-
sel surgery.

C082

Simultaneous coronary artery bypass grafting and
peripheral revascularisation in generalised atheroscle-
rotic high risk patients
S. Albeyoglu, U. Filizcan, H. Aydogan, B. Cinar, V. Sahin, E. Eren
Siyami Ersek Thoracic and Cardiovascular, Istanbul, Turkey

Aim. The coexistance of coronary artery disease (CAD) and (PAD)
is well known. In patients undergoing coronary artery revascularisa-
tion (CABG), the prevalence of severe AIOD has been reported to
be between %4 and %15.

Atherosclerosis is a generalized disease and Ascendan aortic seve-
re atheromatous disease is associated with increased morbidity and
mortality during CABG due to the increased risk of perioperative
atheroembolism.

This article summarizes our results of combined procedures.  
Methods. Seven patients which were operated between January

1998 and February 2004 were enrolled in this study to determine the
effects of simultaneous CABG on the beating heart with no touch
and no cannulation surgical technique and combined peripheral
arterial revascularisation.  

Results. During postoperative course, no myocardial infarction
was detected nor there was any perioperative death. There was no
bleeding complication and revision. Mean entubation time was 19.11
hrs (range 10 to 36 hrs). Despite of our patients old ages and impai-
red functional lung capacities there was no pulmonary complication.
And no new major adverse cerebral complications were detected,
only two of the patients had short episodes of confussion were fully
resolved during the time of intensive unit care course. None of the
patients sustained renal complication. The mean stay time in intensi-
ve care unit was 2.22 days (between 1 to 4 days). The mean lenght
of stay in the hospital was 7.88 days (range 6-14 days). 

Conclusion. In the patients with serious symptomatic coronary
artery disease, critical ischemic peripheral arterial disease and
serious ascendan aortic atherosclerotic disease; OPCAB coronary
revascularisation, no touch no cannulation of ascendan aorta techni-
que and extraanatomic peripheral arterial revascularisation method
let the patient go under surgery just for once, prevent complications
between the two consecutive procedures, eliminated the complica-
tions of intraperitoneal procedures, prohibited the complications of
the abdominal operation, reduced the incidence of perioperative
stroke and systemic embolisation risk according to the manipulation
of atherosclerotic ascendan aorta, decreased the hospitalisation
period and fade the patients away from the phsycological affects of
the surgery. As a result we think that; OPCAB coronary revasculari-
sation, no touch no cannulation of ascendan aorta technique and
extraanatomic peripheral arterial revascularisation method will be
preferable and safer in these patients. 

C083

Beating heart surgery in patients with carotid lesions: is
simultaneous operation necessary? 

B. Ketenci, S. Cimen, B. Ozay, R. Gunay, B. Cinar, M. Guney, 
A. Gorur, M. Demirtas
Dr. Siyami Ersek Hastanesi, Istanbul, Turkey

Aim. Carotid artery lesions are being considered as an important
cause of stroke related morbidity in patients undergoing coronary
artery bypass surgery. Therefore management and surgical strategy
of patients with coexisting asymptomatic carotid lesion and sympto-
matic coronary artery disease is still controversial. Especially in
recent years have the widespread applications of off-pump coronary
artery bypass and locoregional anesthesia in carotid endarterectomy
enabled different surgical strategies to be applied. Herein we have
retrospectively investigated patients with coexisting pathology and
divided them into two groups according to the surgical procedure.
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Group 1 patient consisted patients undergoing simultaneous coro-
nary and carotid operations and group 2 consisted patient under-
going coronary operation without intervening carotid lesion. 

Methods. From hospital data base seventy patients retrieved had
concomitant disease during a 3-year period Group 1 enrolled 31 and
group 2 40 patients. The choice of procedure was surgeon depen-
dent. Group 1 patients had more severe carotid lesions on average
but group 2 patients had statistically more significant bilateral caro-
tid lesions and preoperative strokes. Mean age of group 1 and 2
patients were 63,8±8,8 years and 63,9±6,9 years respectively.
Patients were examined by an experienced neurologist before and
after operation periodically till hospital discharge. 

Results. More patients in group 1 underwent on-pump revascula-
rization. On average 2,5±1,4 and 1,8±0,8 bypass grafts per patient
were performed in group 1 and 2 respectively (p<0,005). Although
myocardial infarct, postoperative neurological problem and other
complications were comparable between 2 groups, mean length of
intensive care and hospital stays were longer in group 1. 

Conclusion. Coronary artery bypass revascularization without
intervening carotid lesion is associated with low cerebral morbidity in
patients with preexisting asymptomatic carotid disease. Postoperative
outcomes are comparable between two groups. Our early results
encourage reversed staged operation by off-pump technique but
further experience and follow-up is warranted before conclusive con-
clusions regarding potential benefits and drawbacks of this approach. 

C084

Retrograde coronary sinus perfusion for management of
coexistent critical carotid and coronary artery disease
H.S. Bedi, R.P. Singh, B. Sengar
Sigma New Life Heart Institute, Mohali, Punjab, India

Aim. A critical carotid artery disease in the setting of a hemodyna-
mically unstable coronary lesion carries the risk of a myocardial
infarction (if the patient deteriorates while the carotid endarterec-
tomy - CEA - is being performed) or stroke (if CPB has to be institu-
ted before the CEA). The only way is to stabilise the patient while
the CEA is completed. The standard option short of CPB would be
institution of intra aortic balloon counterpulsation (IABC). We
describe a technqiue to reduce ischemia in a patient who remained
unstable inspite of preop IABC. 

Methods. A 75 year old man presented in post MI cardiogenic
shock. He was ventilated and IABC instituted. Investigations revea-
led critical CAD with a 95% lesion in the left and a 75% stenosis in
the right ICA. At sternotomy the heart was found to be edematous
and sluggish. An antegrade cannula was inserted in the ascending
aorta and connected to a retrograde coronary sinus cannula inserted
by the closed trans atrial route. Perfusion of oxygenated blood from
the aorta to the coronary sinus was started. 

Results. There was an immediate improvement in the contractility
of the heart and in hemodynamics. This gave time to perform the
left CEA. The patient then underwent a triple off pump CABG. He
recovered with no neurological deficit. 

Conclusion. Our method of retrograde perfusion is a useful addition
to the armamentarium of the cardiac surgeon faced with a hemodyna-
mically unstable patient with critical carotid and coronary disease.

C085

ODQ, a specific cyclic gmp antagonist, reveals disparate
endothelial function in internal mammary artery versus
saphenous vein
A. Muir, P. Mckeown, U. Bayraktutan
Queen's University of Belfast, Belfast, UK

Aim. 1H-[1,2,4]oxadiazolo[4,3-a]-quinoxalin-1-one (ODQ) is
known to inhibit cyclic GMP-dependent endothelial relaxant respon-

ses in animal models. However, little is known about its effects on
internal mammary artery (IMA) or saphenous vein (SV), both com-
monly utilised conduits for coronary artery bypass grafting. The
effect of ODQ on contractile and relaxant responses to both norepi-
nephrine and acetylcholine, respectively in IMA and SV were com-
paratively assessed. 

Methods. During routine coronary artery bypass grafting, and fol-
lowing informed consent, 44 IMA and 42 SV segments from 35
patients were studied. Rings 2-3 mm in length were mounted in
organ-baths in physiological Krebs solution at 37ÅãC, bubbled with
an oxygen / carbon dioxide mix to maintain a pH of 7.4. Following
the construction of dose-response curves to incrementally increasing
doses of norepinephrine, rings were pre-contracted to 80% of their
maximal response. Endothelium-dependent relaxant responses with
acetylcholine were assessed from this plateau of contraction (repea-
ted-measures 2-way ANOVA) before and following incubation with
3 or 10 µmol/l ODQ. Contractile responses with norepinephrine
were assessed (studentÅfs t-test) by adding ODQ (3 or 10 µmol/l) at
the plateau of contraction. 

Results. The addition of ODQ potentiated contractions in IMA
(10_mol/l, 117.7%, p=0.03; 3_mol/l, 129.4%, p=0.004), but reduced
contractions in SV (10_mol/l, 67.4%, p=0.0002; 3_mol/l, 77.9%,
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p=0.0006) (Figure 1). High dose (10 µmol/l) ODQ selectively redu-
ced the maximal relaxant response in IMA from 57.8±6.9% to
32.7±5.5% (p<0.0001, n=10) (Figure 2). In contrast, low dose ODQ
(3 µmol/l) did not change IMA relaxant responses (p=0.132, n=10).
Reductions in endothelium-dependent relaxant responses with ODQ
in SV were smaller (42.6±5.9% to 28.1±9.3% with 10_mol/l;
31.1±8.5% to 22.8±6.7% with 3 µmol/l), and failed to reach signifi-
cance.

Conclusion. The addition of ODQ affects the contractile and
relaxant responses of IMAs and SVs in different ways. These data
may indicate that the cyclic GMP pathway, known to be utilised by
nitric oxide, plays a more important role in IMA than SV in the regu-
lation of vascular tone. 

C086

Smoking, but not hypertension or diabetes mellitus,
impairs endothelial function in internal mammary arte-
ries
A. Muir, P. Mckeown, U. Bayraktutan
Queen's University of Belfast, Belfast, UK

Aim. Smoking, diabetes mellitus and hypertension are well
known major risk factors for cardiovascular disease. However, little
is known about the effect that these risk factors may have on the
endothelial function of the internal mammary artery (IMA), a com-
monly used conduit for coronary artery bypass grafting (CABG). The
extent of dysfunction that is inflicted on the endothelium by
smoking, hypertension and diabetes was assessed in IMAs. 

Methods. Following informed consent, IMA samples were harve-
sted during routine CABG. The IMA lengths were dissected free of
their surrounding tissues, then divided into rings 2-3 mm in length,
and mounted in organ-baths in physiological Krebs solution at
37ÅãC, bubbled with an oxygen/carbon dioxide mix to maintain a
pH of 7.4. Dose-response curves to incrementally increasing doses
of norepinephrine were first constructed, and then the rings pre-
contracted with a concentration to give 80% of the maximum
response. From this plateau of contraction, endothelium-dependent
relaxant responses were assessed with incrementally increasing
logarithmic doses of acetylcholine. Analysis is performed using
repeated-measures 2-way ANOVA.

Results. A total of 141 IMA segments from 54 patients were inclu-
ded in this study. There were no significant differences in maximal

relaxant responses demonstrated between hypertensives (52.9±2.6%,
n=31) and non-hypertensives (51.7±3.1%, n=23, p>0.05). No signifi-
cant differences between diabetics (57.9±3.3%, n=14) and non-dia-
betics (50±2.5%, n=40, p>0.05) were observed. In contrast, current
smokers (47.3±5%, n=11) had reduced relaxant responses in the
IMA compared with ex- and non-smokers (54±2.1%, n=43,
p<0.0001) (Figure 1). 

Conclusion. Hypertension and diabetes per se do not elicit a
significant impairment in endothelium-dependent relaxant responses
of the IMA. However, current smokers display a reduction in
endothelial function when compared to ex- and non-smokers. 

C087

Coronary artery remodelling related to endothelium
derived nitric oxide production of the internal mam-
mary artery bypass graft
F. Tarr, M. Sasvari, C. Busman, R. Racz
National Medical Centre, Budapest, Hungary.

Aim. Internal mammary artery (IMA) produces a large amount
(65-82microMOL) of nitric oxide (NO), which maintains continuous
downstream vasodilatation in the recipient coronary vessel. NO's
stable metabolite, nitrite, can be traced in the venous drainage of
the IMA recipient coronary tributary. Also, NO prevents platelet
aggregation, and smooth muscle cell proliferation in the tunica
media, meanwhile IMA itself, seldom shows atherosclerosis. Our aim
was to prove the described antiatherosclerotic effect of NO on the
recipient coronary vessel by analysis of recoronarographies carried
out in patients presenting de novo angina years after initial coronary
bypass surgery.

Methods. Morphological analysis of 100 recoronarographies of
patients with IMA to left anterior descending (LAD) branch perfor-
med 5-12 years before, to compare quality of LAD to other coronary
systems of the same individual. 

Results. Eighty-four out of the 100 LAD showed no downstream
atherosclerotic changes whatsoever, while in the right and circum-
flex system progressive atherosclerotic deformations could be noted.
In 4 patients discret, primordial atheromas were found distally to the
IMA-LAD anastomosis.Twelve IMA bypass grafts were occluded. 

Conclusion. The long term patency rate of IMA-LAD bypass graft
relates to punctual surgery, ideal geometry, resistence of IMA to
atherosclerosis and, additionally the modulation of biochemical
milieu provided by the IMA's endothelium produced nitric oxide.

C088

Protecting the endothelial integrity of internal thoracic
arteries
M.T.R. Grapow1, M.A. Konerding2, E. Mueller-Schweinitzer1, F. Ber-
net1, P. Matt1, D. Reineke1, H.R. Zerkowski1
1University Basel, Basel, Switzerland; 2Johannes-Gutenberg-University,
Mainz, Germany.

Aim. Previous functional studies on human internal thoracic arte-
ries, comparing the effect of the traditional harvesting method
(occlusion with a clip) with a method leaving the artery perfused,
revealed considerably impaired endothelial function associated with
enhanced contractility in clipped arteries. We have now investigated
whether these observations could be correlated 1) with plasma
markers of endothelial dysfunction and 2) with structural changes in
the endothelial layer. 

Methods. Thirty-two patients were randomized into either clip-
ped artery or perfused artery groups. Arterial blood samples were
obtained from both the internal thoracic arteries and the extracorpo-
real circulation for determination of sP-selectin, sE-selectin, sL-selec-
tin and thrombomodulin using enzyme-linked immunosorbent
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Figure 1. – SmokersÅf reduced relaxant responses in the IMA com-
pared with ex- and non-smokers. 



assay. From three additional patients samples of perfused and clip-
ped internal thoracic artery tissue were examined by scanning elec-
tron microscopy. 

Results. Concentrations of sP-selectin and thrombomodulin were
significantly higher in plasma from clipped arteries compared with
perfused arteries, whereas sE-selectin and sL-selectin concentrations
did not differ significantly between the groups. Significant structural
changes at the endothelial cell surface and loss of endothelial cells
were found only in the clipped arteries. 

Conclusion. These biochemical and structural results support our
previous findings that maintaining perfusion of the internal thoracic
artery preserves endothelial function in the arterial graft. 

C089

The risk factors and evaluation of the coronary artery
calcific scoring in patients with end-stage renal disease 
O.F. Dogan1, U. Duman2, T. Hazirolan1, M. Karcaaltincaba1,  
D. Akata1, A. Mustafa1, C. Turgan1, M. Demircin1, E. Boke1

1Hacettepe University, Ankara, Turkey; 2Koc Vakfi Amerikan Hospital,
Istanbul, Turkey

Aim. As we known that atherosclerosis in end-stage renal failure
(ESRF) patients is more accelerated than the normal people. As a
result, complications due to coronary or peripheral arterial athero-
sclerosis is the most common cause of mortality and morbidity in
these patients. Multidedector computed tomography (MDCT) quanti-
fication of coronary artery calcification (CAC) may be given valuable
data about the coronary artery disease as a noninvasive diagnostic
tool. This investigation was designed to find out the relationship
between ESRF patients charecteristics and the CAC using a MDCT in
this particular cases. 

Methods. A total of 48 patients, who underwent hemodialysis,
were included in this prospective study. Lipid profile, blood calcium
and phosphorus levels, blood homocysteine levels, ages, presence
of diabetes mellitus (DM) were recorded. In addition, hand soft tis-
sue density roentgenograms (STDR) were taken from the subjects

before the study of MDCT because evaluation of the upper extre-
mity peripheral artery stiffness. 

Results. The patients were separated into 2 groups. Ten subjects
had a radial artery calcification (Group A), and the remaining 38 cases
had no RAS (Group B). Blood homocysteine level was above normal
limits in all patients. CAC scoring was recorded between 50 to 90 % of
percentile in Group A, whereas it was 0 to 75 % of percentile in group
B. Also, the level of calcium and phosphorus were more higly than the
patients had no RAS. Diabetes was found 70 % in group A, whereas it
was found 30 % in group B. Although there was no evidence of RAS
in group B these found to be moderate to severe calcific changes in
coronary arteries in 23 of these patients. But, CAC scoring was more
severe in the first group of cases than the second group. 

Conclusion. We propose that the patients who have a RA stiff-
ness and they have insuline dependent DM, MDCT may be usefull
for the detection of the CAC as a noninvasive and safe method. On
the other hand, STDR of the forearm may be a signe of high level of
CAC scoring in these cases, and it is may be highly predictive for
future cardiac events in ESRF patients. 

C090

Influence of cardiovascular risk factors on endothelial
function in coronary artery disease patients
A. Laucevicius, L. Ryliskyte, Z. Petrulioniene
Clinic of Heart Diseases, Vilnius Universitt, Vilnius, Lithuania

Aim. Although endothelial dysfunction is associated with cardio-
vascular risk (CV) factors, the relationship between endothelial func-
tion and cardiovascular risk factor profile has not been fully investi-
gated in coronary artery disease (CAD) patients. Our aim was to
investigate whether the burden of cardiovascular risk factors is rela-
ted to the size of endothelial dysfunction measured by brachial
artery ultrasound (BAUS) in patients with overt CAD. 

Methods. We investigated endothelial function in patients with
CAD proved by coronary angiography (n=229, age 57.76±11.01).
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Endothelial function was assessed by BAUS measuring flow-media-
ted dilatation (FMD) after reactive hyperemia. The detailed CV risk
profile was estimated, including the measuring of serum lipid profi-
le, glucose and glucose tolerance if indicated. A calculated composi-
te risk score based on the number and severity of CV risk factors for
each patient was used to estimate the CV risk burden. 

Results. Arterial hypertension and smoking but not dyslipidemia
treated with statins, glucose abnormalities, family history and obesity
were associated with the lower FMD. Non-hypertensive patients as
compared to arterial hypertension patients had higher FMD
(5.94±4.07% vs 4.42±3.97, p=0.031). Smoking more than 20 pack-
years was associated with the significant decrease in FMD (4.92±4.06
in non-smokers vs 2.85±3.56% in smokers, p=0.026). ANOVA test did
not show statistically significant FMD difference between three sub-
groups with mild, moderate and severe CV risk burden (5.16±4.54%,
2.31±4.12%, 3.83±4.08% respectively, p=0.13), although the slight
tendency towards decrease of FMD by increase of number and seve-
rity of CV risk factors was observed. 

Conclusion. In patients with CAD endothelial dysfunction is exa-
cerbated by smoking and hypertension. Whereas the number and
severity of CV risk factors in overt CAD did not show significant
influence on FMD.

C091

Lack of correlation between endothelial function in
coronary and brachial arteries in patients with proved
coronary vasospasm
E. Subkovas1, A. Laucevicius2, S. Janaviciene1, L. Ryliskyte1, A. Kibar-
skis2

1Vilnius University Hospital, Vilnius, Lithuania; 2Clinic of Heart Diseases,
Vilnius University, Vilnius, Lithuania

Aim. Endothelial dysfunction is considered to be one of the
mechanisms underlying vasospastic angina. We studied whether
degree of coronary vasospasm during intracoronary acetylcholine
(ACH) test correlates with endothelial function of brachial artery
assessed by flow-mediated dilatation (FMD). The recent data cove-
ring this topic are rather controversial. 

Methods. The study included 50 patients with positive spasm-
provocational test results without evidence of significant coronary
stenosis. Using high resolution ultrasound, measurements of the
right brachial artery were taken at rest and after cuff deflation com-
pleting suprasystolic compression of the right upper arm (shear
stress). ACH was injected in incremental doses of 6, 20, and 60 mg
into the left coronary artery (LCA) over 2 min with at least a 2 min
interval between each injection. Monoplane coronary arteriograms
then were taken to assess the lumen diameter. When epicardial
coronary spasm with diameter reduction >50% was provoked at any
dose, 300 mg bolus of isosorbide dinitrate was injected and test was
finished. Diameters of both left anterior descending (LAD) and cir-

cumflex (RCX) artery were evaluated during enddiastole by quantita-
tive coronary angiographic system. We defined coronary artery
spasm as diameter reduction of >5% as compared with initial diame-
ter. The diameter of brachial artery after reactive hyperaemia and
diameters of 6 different LCA segments after ACH injection were
taken into account as parameters of further analysis. 

Results. Statistical analysis using Pearson's correlation coefficient
did not show strong correlations between these two methods,
except proximal segments of LAD after injection of first 2 incremen-
tal doses of ACH. 

Conclusion. The lack of correlation between coronary vasospa-
sm induced by acetylcholine and flow-mediated dilatation of bra-
chial artery induced by shearstress could mean differencies in anato-
mical and physiological properties of vessels as well as different
mechanisms by which endothelial dysfunction is provoked. 

C092

Predicting postoperative course in patients with ische-
mic cardiomyopathy by left ventricular end systolic
volume
F. Roshanali, M. Mandegar, M. Yousefnia
Day General Hospital, Tehran, Iran

Aim. The ability of left ventricular end systolic volume (LVESV) to
predict postoperative left ventricular function in patients with ische-
mic cardiomyopathy (ICMP) was suggested in some trials. 

Methods. We assessed the ability of preoperative variables to pre-
dict postoperative heart failure and death in100 patients with a preo-
perative ejection fraction of less than 35%. 

Results. A preoperative LVESV of greater than 140ml was identi-
fied as a predictive risk for the postoperative congestive heart failu-
re. Postoperative heart failure developed in 3 of 65 (4.6%) patients
who had a preoperative LVESV of less than 140ml and in 11 of 35
(31%0) patients who had a preoperative LVESV of greater than
140ml. 

Conclusion. This study suggests that the preoperative LVESV
could predict the progress of postoperative heart failure in patients
with ICMP. 

C093

Determining factors of the early and late postoperative
outcomes in patients after the surgical left ventricle
volume and shape restoration. Jatene-dor procedure
E. Voluckiene, L. Ivaskeviciene, I. Butkuviene, G. Uzdavinys
Heart Surgery Center, Vilnius University, Vilnius, Lithuania

Aim. This retrospective study reviews authorsÅf experience of
early (30 days) and late (within one year) postoperative results in
patients with postinfarction dilated cardiomyopathy who underwent
the Dor procedure - endoventricular circular patch plasty repair of
the left ventricle with associated coronary grafting. It is difficult to
determine the optimal treatment to patients with coronary artery
disease and severe left ventricular dysfunction. 

Methods. This study retrospectively selected 37 patients (mean
age 59±10.5 years) who underwent the Dor procedure for anteroapi-
cal left ventricular postinfarction aneurysm with preoperative left
ventricular ejection fraction (LVEF) £30% (mean 25±4.6%). Main
indications for surgery treatment were angina (81% of patients),
dyspnea (14% of patients) and ventricular arrhythmias (5% of
patients). Low-dose dobutamine echocardiography (up to 10
mg/kg/min) was performed for each patient. The extent of asynergy
(A%) was calculated as the sum of noncontracting segments (akine-
tic + dyskinetic) divided by 16 LV segments and multiplied by 100.
Early outcome and one year follow-up of the procedure were inve-
stigated.

Tabella I.

LAD segments FMD RCX segments FMD

LADprox/I 0,4034 p=0.007* RCXprox/I 0,2236 p=0.160
LADprox/II 0,3656 p=0.036* RCXprox/II 0,1931 p=0.290
LADprox/III 0,3361 p=0.173 RCXprox/III 0,2777 p=0.280
LADmid/I 0,1568 p=0.310 RCXmid/I 0,1079 p=0.502
LADmid/II 0,1563 p=0.385 RCXmid/II 0,3188 p=0.075
LADmid/III -0,1292 p=0.609 RCXmid/III 0,1763 p=0.499
LADdist/I 0,2287 p=0.135 RCXdist/I 0,1824 p=0.318
LADdist/II 0,1958 p=0.275 RCXdist/II 0,4212 p=0.092
LADdist/III 0,1178 p=0.641 RCXdist/III 0,1373 p=0.392

*Marked correlations are significant at p < 0.05.



Results. Associated coronary artery bypass grafting was perfor-
med for all 37 patients (mean of bypass grafts was 3.6±1.7), mitral
valve repair for 22% and mitral valve replacement - 3%, tricuspid
valve anuloplasty - 11%, subendocardial resection and cryotherapy -
5%. Hospital mortality rate was 13.5% (5/37). Intraaortic balloon
counterpulsation was carried out to 27% (10) of patients. At 1-year
follow-up mortality was 6.25% (2/32). Multivariate Analysis (Stepwi-
se Logistic Regression) showed that main factors associated with
mortality rate in the early post-operative period (30 days) were: age
≥65 years, LV diastolic diameter index ≥3.5cm/m_, LV ejection frac-
tion £24%, left ventricular extent of asynergy A%≥62%, and mitral
procedure. The time-frame of the myocardial infarction suffered did
not influence the early post-operative mortality rate at all. The same
analysis showed that the most important factor in predicting one
year postoperative functional outcome was left ventricular extent of
asynergy A%≥62%.

Conclusion. This study showed that in the early postoperative
mortality (30 days) patientsÅf age, left ventricular diastolic diameter
index, left ventricular ejection fraction, left ventricular extent of asy-
nergy, and mitral procedure were the main determining factors.The
determining factor for the one year functional outcome was only the
preoperative left ventricular extent of asynergy. 

C094

Characteristics of patients with a left ventricular ejec-
tion fraction of 25% or less, operated due to coronary
heart disease
P. Trzeciak, T. Hrapkowicz, J. Foremny, B. Szygula-Jurkiewicz, 
M. Zembala
Silesian Centre for Heart Disease, Zabrze, Poland

Aim. Surgical revascularisation is one of the method of treatment
for patients with coronary artery disease and severe left ventricular
dysfunction. Evaluate the characteristics of patients with left ventri-
cular ejection fraction (LVEF) amounting 25% or less, subject to
CABG. The analysis also comprised distant results following the sur-
gical intervention. 

Methods. The study group comprised 61 patients: 8 (13.1%)
women and 52 (86.9%) men. Mean age of patients was 58.1±7.7
years. The mean left ventricular ejection fraction was 23.3±2.7%. At
least one myocardial infarction, prior to surgery, occurred in case of
59 (96.7%) patients. Third or IV CCS class was noted in 52 (85.2%)
patients, while 47 (77.1%) were in III or IV NYHA class prior to sur-
gical intervention. The mean number of used conduits was 3.3±1.0. 

Results. Prior to surgery 38 (62.3%) patients were considered as
smokers, 30 (49.2%) presented with hypertension, 39 (63.9%) with
hypercholesterolaemia, 17 (27.7%) were diabetic, 5 (8.2%) were
obese, and 33 (54.1%) had a positive family history. During the mean
follow-up period of 46.4±29.5 months, 37 (60.6%) were free of symp-
toms, 7 (11.5%) presented with recurrence of symptoms, and 17
(27.9%) died. A significant difference was noted, considering the inci-
dence of hypercholesterolaemia, prior to CABG, between patients
with recurrence of symptoms (71.4%) and those who that died
(17.6%), (p=0.02), as well as between patients free of symptoms and
deceased during the follow-up period, (p=0.01). A significant decrea-
se before and after cabg was noted, considering CCS (p=0.0001) and
NYHA (p=0.0001) functional class. Significant mean left ventricular
ejection fraction improvement was observed before and after surgery:
23.3±2.7% and 32.5±7.2%, respectively, p=0.0001. 

Conclusion. Patients with ischemic cardiomyopathy who
underwent cabg were mostly of male gender, following at least one
myocardial infarction, with multivessel coronary artery disease, as
well as advanced angina and heart failure symptoms. 

The most common risk factors in patients with low left ventricular
ejection fraction were as follows: smoking, hypercholesterolaemia, and
positive family history. Surgical revascularisation improved left ventri-
cular function and diminished angina and heart failure symptoms.

C095

Early postoperative pump function improving in
patients with ischemic end-stage heart failure
N. Maroz-Vadalazhskaya, O. Kardash, S. Kurganovich, T. Jasko, 
I. Vodolazhsky, V. Sorin, I. Ostrovsky
Scientific-Practical Center of Cardiology, Minsk, Republic of Belarus

Aim. Patients with very low ejection fraction of the left ventricle
(LVEF) have poor short- and long-time prognosis for coronary artery
bypass grafting in on-bypass condition. High complication incidents
and almost obligate using of the drug or mechanical support intrao-
peratively and early after surgery provide to restrict of the indication
for open heart surgery. 

The aim of the study was to estimate the left ventricular pump
function dynamics in patients with end-stage ischemic heart failure. 

Methods. Among 340 patients with depressed LVEF (<50%) 26
patients were selected for study because of LVEF<35%, NYHA >3,
mitral regurgitation (MR) >3 degree, systolic pulmonary artery pres-
sure (PAP) >45 mm Hg. All patients were operated in similar condi-
tion with simultaneous technique of coronary artery bypass grafting
(mean shunts 2.9±0.4), left ventricular plasty (for apical aneurysm 12
cases, for diffuse LV dilatation 14 cases) and mitral valve plasty
(durable original ring- 6 patients, Calafiore-5 patients), one patients
had CABG with bioprosthetic mitral valve replacement. Mean car-
diac arrest time was 116±44.7 min, phosphocreatine infusion during
reperfusion was in 10 patients. The inotropic support (23 patients),
intraaortic ballon pump (2 patients), amiodarone (6 patients), digita-
lis (5 patients), furosemide (19 patients), trimethazidine (8 patients)
were used additionally to the basic therapy in the intensive care
unit. 

The data analysis of the operated patients was performed at 7-9
day (before discharge). 

Results. All patients demonstrated statistically significant impro-
ving of the left ventricular pump function (36.5±4.7%, p=0.003) with
decreasing of mitral regurgitation degree up to 1.1±0.6, p=0.0003),
improving of the functional status (p<0.001) and WMI (2.09±0.22,
p=0.0002). In spite of hemodynamical improving the systolic pulmo-
nary artery pressure was unchangeable (p=0.09) early after surgery. 

Conclusion. We conclude, after complete successful surgical cor-
rection patients with very low ejection fraction of the left ventricle
and end-stage ischemic heart failure demonstrated the LV pump
function improving early after surgery. Therefore, LVEF<35% can not
restrict the indication for open-heart surgery in patients with severe
heart failure.

C096

Early results in cabg in patients with low ejection frac-
tion (EF< 35%)
T. Hrapkowicz, B. Ryfinski, J. Pacholewicz, R. Przybylski, A. Farmas,
B. Zych, T. Styn, M. Zembala
Silesian Centre for Heart Disease, Zabrze, Poland

Aim. Patients with ischemic heart failure are still a high risk group
in cardiac surgery. Conservative treatment correlates with poor
Results. Accordingly, coronary artery bypass grafting, especially in
cases of maintained myocardial viability is still for these patients one
of the most important method of treatment. The aim of the study
was to evaluate results in CABG in patients with low ejection frac-
tion (<35%), and determination of factors influence on early morta-
lity. The outcomes were referenced to the EuroSCORE prediction
scale. 

Methods. The retrospective analysis was performed in a group of
consecutive 345 patients with ejection fraction lower than 36% who
underwent coronary artery bypass grafting from January 2001 to
December 2004. The patients ages were 36-79 (59±8) years, with EF
between 15-35 % (30.3% ±5.8). In 8,1% patients previous PCI was
performed, and in 18.3% left main stenosis was the indication for
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surgery. Advanced stenocardia (III and IV CCS class) and advanced
heart failure (III and IV NYHA class) was observed properly in
55.3% and 23.3% patients. The mortality risk (EuroSCORE) fluctuated
from 1 to 14 points (mean >5). Urgent or emergency surgery was
required for18,1% of the patients. In 127 (31.3%) patients off-pump
coronary artery bypass grafting was performed. 

Results. The most common postoperative complication was:
low cardiac output (18,8%), prolonged mechanical ventilation
(15.6%) and ventricular arrhythmia (3.8%). Perioperative myocar-
dial infarction was observed in 5.3% of the patients. Hospital mor-
tality was 3.2%. Statistically significantly important mortality risk
factors in this group were left main stenosis and urgent or emer-
gency operation. Low cardiac output, ventricular arrythmia, perio-
perative myocardial infarction and renal failure significantly fre-
quently occured in patients who died in early observation. There
were no significant differences in mortality between OPCAB and
CABG patients. 

Conclusion. Coronary artery bypass grafting in patients with
advanced left ventricular damage is safe method of treatment. In our
material hospital mortality was lower than predicted in EuroSCORE.
LM stenosis and non-elective surgery decreased outcomes in CABG
in patients with low ejection fraction. The manifestation of postope-
rative complications like low cardiac output, ventricular tachycardia,
perioperative myocardial infarction, as well as renal failure are signi-
ficant when related to hospital mortality.

C097

Four-year follow-up in patients with poor left ventricu-
lar function after off-pump coronary artery by-pass
grafting
W. Kolcow, A. Wojtowicz, S. Beta, K. Szyndler, J. Rogowski
Medical University of Gdansk, Gdansk, Poland

Aim. Mid- and longterm survival in patients with severe left ven-
tricular dysfunction receiving medical therapy is still poor. The num-
ber of patients with low LVEF referred to CABG is growing every
year, in the last few years apart conventional CABG with CPB the
OPCAB technique more often chosen for patients with low LVEF.
The aim of this study is LVEF assessment 4 years after performed
OPCAB procedure at patients with LVEF < 35% which underwent
surgery in 2000 in our Department; estimation of the 4 years survival
and life comfort in these patients. 

Methods. In the year 2000, 1150 patients underwent isolated
CABG in the Cardiac Surgery Clinic in Gdansk, at 205 of them (18%)
OPCAB procedure was performed, there were 109 patients (9.4%)
with LVEF < 35%, at 35 of them (3%) OPCAB procedure was perfor-
med, 33 patients was included to this study (lack of contact with 2

patients and the theirs family).LVEF was defined preoperatively from
transthoracic echocardiography and cineangiography assessment.
Follow-up time was from 42 to 57 months (mean 53.4). At 21
patients (64%) that survive 4 years follow-up transthoracic echoca-
riography was performed in 2004. Beating heart surgery was perfor-
med with an Octopus tissue stabilizer (model I or II). All data are
presented as mean. Data were analyzed using StatSoft, Inc. (2003).
ANOVA rang and Kruskall _ Wallis test were used to examine possi-
ble difference between four groups. Wilcoxon test was used to eva-
luate LVEF changes. A p value less than 0,05 was considered statisti-
cally significant. 

Results. There was 1 in-hospital death (3%), perioperative MI
occurred in 2 patients (6%) and in 1 case (3%) IABP support needed
after surgery; 11 patients (33%) died during follow-up time, the sur-
vival time for those patients was from 4 to 49 months (mean 26.8);
10 deaths related to cardiac disease (oedema pulmonum, acute MI,
sudden cardiac death), 1 death related to chronical leukaemia. At 21
patients that survive 4 year follow-up transthoracic Echo was perfor-
med, the patients were divided into 4 groups. (Figure 1), (Table I).

Conclusion. Midterm results at patients with LVEF < 35% under-
going off-pump by-pass surgery is not so good as early results (3%
early postoperative mortality, 64% of patients survive 4 year period).
Most of the patients in group D (deaths in the follow-up time) and
group C (significant deterioration LVEF) had incomplete revasculari-
zation. 

C098

Left ventricular volume predicts postoperative recover
in function in patients with ischemic cardiomyopathy
F. Roshanali
Day General Hospital, Tehran, Iran

Aim. In patients with ischemic cardiomyopathy and substantial
amount of dysfunctional but viable myocardium, myocardial reva-
scularization may improve left ventricular ejection fraction. The aim
of this study was to evaluate why all viable segments not recover
after revascularization. 

Methods. A total of 89 consecutive patients with decreased ejec-
tion fraction (mean 30%±3%) 

Underwent total myocardial revascularization. Before CABG all
patients underwent dobutamine stress echocardiography. Patients
with less than 4 viable segments CABG were excluded from study.
Next, 3 to 6 months after CABG, LVEF and regional wall motion
were reassess. 

Results. In all patients the global function was expected to reco-
ver >5% after total revascularization. Hoewere, LVEF did not impro-
ve in 17 (19.1%) of 89 patients despite the presence of viability.
Patients without improvement had considerabely larger end systolic
volumes (162±32 ml vs 135±41ml, p=0.005). The likelyhood of reco-
very of global function decreased proportionally with the increased
of end systolic volume (p<0.0001). Figure 1.

Tabella I.



Conclusion. The extent of LV remodeling determines the impro-
vement of function following CABG. Patients with high end systolic
volume have a decreased likelihood of improvement of function
after CABG. 

C099

Magnesium sulphate in postoperative pain management
in cabg patients
C. Bolcal, I. Mataraci, V. Yildirim, M. Sargin, H. Iyem, E. Ozal, 
U. Demirkilic, H. Tatar
G_lhane Military Medical Academy, Ankara, Turkey

Aim. Pain management in CABG patients is one of the most fre-
quent problems faced during the postoperative period. The aim of
this study was to determine the effects of Magnesium Sulphate
(MgSO4), given per and postoperatively, on pain and respiratory
functions and to evaluate the effects on renal and hepatic metaboli-
sms. 

Methods. Hundred and fifty patients were randomly grouped into
3. All patients recieved a total amount of 1g paracetamol divided in
four dosages. In group 1, pre and post operative infusion of MgSO4,
in group 2 codein , and in group 3 non selective cyclooxygenase
inhibitor (diclofenac sodium) were the medications. The efficiency
of analgesia was measured with visuel analogue scale (VAS) till th
epostoperative fourth day. Subcutaneous morphine was applied to
patients with VAS higher than 5. During this period, respiratory func-
tion tests (FEV1,FVC,FEV1/FVC) and measurement of blood gases
(PaO2,PaCO2,SaO2) were performed. Daily urea, creatinin, liver
function tests and magnesium levels were analyzed. 

Results. The demographic and operative data were similiar for all
groups. VAS values in postoperative second and third were signifi-
cantly lower in Group 1 (p_0.05). Preoperative and postoperative
day one respiratory function tests and blood gas vaues were similiar,
while a significant improvement was seen in group 1 in post opera-
tive second and fourth days (p_0.05). Levels of urea, creatinin and
liver enzymes were slightly higher in group 1 for a few days which
normalized before discharge. 

Conclusion. Infusion of MgSO4 decreases the need for analgesia
during the postoperative period. As a consecuence of pain manage-
ment, respiratory improvement is better in these patients. MgSO4
medication during posoperative period may decrease the need for
opiates and NSAID and the events related with their complications
and side effects. We conclude that MgSO4 may be a favourable adja-
cent for pain management during postoperative period. 

C100

A new calcium sensitizer levosimendan in cardiac surgi-
cal patients with severe mitral insufficiency, poor left
ventricular function and coronary artery disease
V. Ziaukas, W. Rees, N. Huebner, J. Poeling, G.M. Mahesh, U. Christ-
mann, H. Warnecke
Schuechtermann-Klinik, Bad Rothenfelde, Germany

Aim. Mitral valve surgery in patients with coronary artery disease
and poor left ventricular function (EF<30%) is reported with high
perioperative mortality and poor midterm Results. Calcium sensiti-
zing medication with Levosimendan is known as having positive
inotropic effect on the heart without causing an increase in myocar-
dial oxygen demand. Aim of this study was to investigate the
influence of Levosimendan as an additional perioperative treatment
modality during complex cardiac surgery. 

Methods. Forty patients with EF<30% and requiring mitral valve and
bypass surgery were prospectivly randomized and investigated early
postoperatively. 20 patients (Gr.I) were assigned levosimendan and 20
patients (Group II) underwent standard perioperative treatment. All

patients were in NYHA class III or IV preoperatively – 3.6±0.5 (Gr.I)
and 3.4±0.5 (Group II). Mean EF was 22.3±4.5% in Gr.I and 24.0±3.8%
in Group II. Average age of the patients in Gr.I was 74.3±5.4y and in
Group II _ 75.1±6.4y. Levosimendan treatment was started 6 hrs preo-
perativly. Mitral valve repair was performed in 12 patients(60%) in Gr.I
and 14 patients (70%) in Group II. Another patients underwent the
mitral valve replacement. Preoperative the implantation of the intraor-
tic balloon pump (IABP) was not performed. 

Results. Rate of the IABP implantation was significant lower in
levosimendan-group (6 patients (30%) vs 14 patients (70%), p<0.05).
Additional catecholamine support was necessary in 8 patients (40%)
in Group I vs 15 patients (75%) in Group II (p<0.05). The mean
duration of postoperative ventilation was significant shorter in the
patients receiving Levosimendan (6.2±2.7 hrs vs 12.8±4.9 hrs,
p<0.05). The mean duration of ICU stay was 2.8±1.5 days in Group I
vs 4.2±1.9 days in Group II (p<0.05). NYHA class at discharge from
the hospital improved to 1.8±0.4 in Group I vs2.2±0.4 in Group II
(p<0.05). Thirty-day mortality was 5% in Group I and 15% in Group
II (not significant). 

Conclusion. Levosimendan is highly effective in the medical
treatment of patients with complex cardiac procedures and poor left
ventricular function. 
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Does prophilatic use of methylene blue improve
hemodynamic and inflammatory responses after coro-
nary artery surgery?
N.A. Stolf1, N. A. Ribeiro2, P.M. Pomerantzeff1, V. Viana2, E.N. Carvalho2,
R. Athan_Zio2, M. Reis2

1Heart Institute, University of Sp Medical, Sao Paulo, Brazil.

Aim. Systemic inflammatory response, sometimes presenting as
vasoplegia, is a important cause of morbidity and mortality in car-
diac surgery. Several approaches have been used to decrease this
rind of alternation. To assess the effects of methylene blue infusion
on on-pump coronary artery bypass patients in relation to hemody-
namic, laboratorial and systemic inflammatory response.

Methods. Sixty patients were randomized in 2 groups. Methylene
blue was infused in 1 group. Blood samples were collected before
the anesthesia and 3, 6, 24 and 48 hrs after the end of the extracor-
poreal circulation to determine the IL-1É¿, IL-6, IL-8, IL-10, IL-12p40,
TNF-Éø and nitric oxide levels and perform gasometry and other
routine tests. Hemodynamic evaluation was performed at the same
intervals. 

Results. In the methylene group we observed at different stages,
higher systemic vascular resistance, lower TNF concentrations, fewer
leukocytes and neutrophils as well as lower levels of nitric oxide.
No adverse effects were evidenced. 

Conclusion. Methylene blue infusion showed less tendency of
systemic inflammatory responses, lower levels of nitric oxide and a
better hemodynamic performance. 
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Preoperative methylene blue administration in patients
at high risk for vasoplegic syndrome during cardiac sur-
gery 
E. Kuralay, E. Ozal, C. Bolcal, C. Gunay, B. Oz, H. Tatar
Gulhane Military Medical Academy, Ankara, Turkey

Aim. Angiotensin-converting enzyme (ACE) inhibitors, calcium
channel blockers, and preoperative intravenous heparin use are
independent risk factors for vasoplegic syndrome after cardiac sur-
gery. We prospectively studied whether preoperative methylene
blue administration would prevent the vasoplegic syndrome in these
high-risk patients. 

34 THE JOURNAL OF CARDIOVASCULAR SURGERY June 2004



Vol. 45 - Suppl. 1 to No. 3 THE JOURNAL OF CARDIOVASCULAR SURGERY 35

Methods. One hundred patients scheduled for coronary artery
bypass graft surgery and at high risk for vasoplegia because they
were preoperatively using ACE inhibitors, calcium channel blockers,
and heparin were randomly assigned to receive preoperative methy-
lene blue (group 1, n=50) or not (group 2, control, n=50). Methyle-
ne blue (1% solution) was administered intravenously at a dose of 2
mg/kg over 30 min, beginning in the intensive care unit 1 hr before
surgery. 

Results. Although similar in terms of all demographic and opera-
tive variables, the 2 groups differed significantly in terms of vasople-
gic syndrome incidence (0% [0/50] in group 1 vs 26% [13/50] in
group 2; P<0.001). In 6 cases, the vasoplegic syndrome was refrac-
tory to norepinephrine. Four of these patients survived; the other 2
had vasoplegic syndromes that were refractory to aggressive vaso-
pressor therapy, and they ultimately died of multiorgan failure.
Stroke occurred in one patient. The 2 study groups also differed
significantly in terms of average intensive care unit (ICU) stay
(1.2±0.5 days in group 1 vs 2.1±1.2 days in group 2; P<0.001) and
average hospital stay (6.1±1.7 days in group 1 vs 8.4±2.0 days in
group 2; P<0.001). 

Conclusion. Our results suggest that preoperative methylene
blue administration reduces the incidence and severity of vasoplegic
syndrome in high-risk patients, thus ensuring adequate systemic
vascular resistance in both the operative and postoperative periods
and shortening both ICU and hospital stays. 
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The effect of dopexamine on the hepatic blood flow and
systemic inflammatory response in patients undergoing
coronary artery bypass grafting with cardiopulmonary
bypass. A randomized control trial
K. Adluri1, J. Skoyles1, A. Hitch1, M. Baker1, A. Robins2, I. M. Mitchell1
1Nottingham City Hospital, Nottingham, UK; 2Queen's Medical Centre,
Nottingham, UK.

Aim. Reduced splanchnic blood flow has been hypothesized to
be the trigger for the systemic inflammatory response induced by
cardiopulmonary bypass. Off-pump coronary artery bypass surgery
(CABG) induces a similar inflammatory response, and is associated
with a reduction in gut blood flow. Dopexamine has been shown to
improve splanchnic blood flow in cardiac surgical patients in the
post-operative period. We set out to study the effects of Dopexami-
ne on hepatic blood flow and systemic inflammatory response.

Methods. Twenty consecutive patients with good left ventricular
function, undergoing elective coronary bypass artery bypass grafting
were included in a prospective randomized study. Patients were ran-
domized to receive either dopexamine (2 É g/ kg/min) (D; n=10) or
normal saline (NS; n=10), continuously after induction of anesthesia
until 24hrs following completion of surgery. Hepatic blood flow was
measured using Indocyanine green dye disappearance rate before,
during and after 4 hrs following surgery. Pro inflammatory markers
(IL-1É¿, IL-6, IL-8, IL-12 and TNF-Éø), compliments (3a, 4a and 5a)
and anti-inflammatory mediators (IL-10) were measured as inflam-
matory markers. Repeated measures ANOVA test was used to com-
pare the timed samples (SPSS ver.12). 

Results. There were no statistical differences between the groups
in patientsÅf characteristics, pre operative variables, number of
grafts, bypass time and cross clamp time (mean age 64.25±4.62 for
DX and 66.38±8.6 for NS p=0.54). In the DX group there was a
significant increase in the heart rate following the commencement of
infusion (p=0.039), however there was no significant difference in
the mean arterial pressure (p=0.235). Dopexamine augmented hepa-
tic blood flow in the DX group in the post-operative period
(p<0.001), however there was a similar reduction in the hepatic
blood flow in both groups during bypass. Increase of IL-8 (p=0.021),
compliments 3a (p<0.001) and 5a (p=0.001) were significantly atte-
nuated in the Dopexamine group (p=0.021). Increases in TNF-Éø,

IL-1É¿, IL-6, IL-10 and IL-12 were not uniform in both the groups
precluding comparison. 

Conclusion. Dopexamine (at a dose of 2É g/kg/min) augments
hepatic blood flow in the post-operative period following coronary
artery bypass grafting. It also attenuates the inflammatory response
to a certain extent. Whether the attenuation of inflammatory respon-
se due to dopexamine is due to increased cardiac output or is
because of augmentation of splanchnic perfusion remains to be
determined. 
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The changes and effcets of plasma tumor necrosis fac-
tor levels after coronary artery bypass grafting
F. Abacilar1, O.F. Dogan2, U. Duman3, M. Demircin2, E. Boke2

1Izmir Sifa Hospital, Izmir, Turkey; 2Hacettepe University, Ankara,
Turkey; 3Istanbul Amerikan Hospital, Istanbul, Turkey.

Aim. Systemic inflammatory response after CPB is thought to
result from contact of cellular and humoral blood components with
the synthetic material of the extracorporeal circulation, leucocyte
and endothelial activation, caused by ischaemia and reperfusion or
endotoxins, and finally by surgical trauma. Proinflammatory cytoki-
nes, such as tumor necrosis factor-Éø (TNF-Éø), interleukin (IL)-6
and IL-8 play an important role in the inflammatory processes after
cardiopulmonary bypass (CPB) and may induce cardiac and lung
dysfunction. We aim to this study examined the association of
increased release of TNF-Éø with increased myocardial and lung
injury after cardiopulmonary bypass (CPB) and its effect of postope-
rative morbidity. 

Methods. Twenty patients undergoing elective coronary artery
bypass grafting (CABG) received (n = 20). Four intervals of blood
samples were obtained and assayed for TNF-Éø, white blood cells,
C-reactive proteine (CRP) and erythrocyte sedimetation rate (ESR). 

Results. All patients were similar with regards to pre- and intra-
operative characteristics and clinical outcomes were comparable.
Plasma levels of TNF-Éø rised more than 20 pgr/ml during and after
standard CPB in 13 patients (Group I) whereas its level was lower
than 20 pgr/ml in the remaining seven patients (Group II) after CPB.
The patients of the first group had prolonged mediastinal bleeding
and prolonged intubation time than the other group. 

Conclusion. Cardiac surgery and CPB sitimulate a systemic
inflammatory processes characterized clinically by changes in car-
diovascular and pulmonary function. Significant morbidity is rare,
but most patients undergoing CPB exhibit some degree of organ
dysfunction due to activation of the inflammatory response. This
study showed that postoperative morbidity was higher when the
TNF-Éø level was higher than 20 pgr/ml. Mediastinal bleeding is
increased and entubation time is prolonged in patient had TNF-a
level is higher than 20 pgr/ml. Number of studies have showed the
increase of TNF-Éø after open heart surgery; however, the spesific
level of TNF-Éø was first described as 20 pgr/ml in this study. This
value of TNF-Éø may critical level which is determinates that after
open heart surgery in CABG patients.  
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Preoperative use of eptifibatide, enoxiparine and aspi-
rin in patients with non-st segment elevation myocar-
dial infarction requiring CABG
M. Wilczynski, P. Szmagala, J. Bis, A. Bochenek
Silesian Heart Center, Katowice, Poland

Aim. Aggressive complex anti-aggregative treatment with aspirin,
fractionated heparin and platelet GP IIb/IIIa inhibitors is an impor-
tant strategy involved in PCI procedure preserving myocardial micro-
circulation during mechanical reperfusion for myocardial ischaemia.



Comparable or even higher potential benefit could be observed in
patients undergoing CABG for acute coronary syndrome, where the
period of ischaemia and subsequent reperfusion is relatively longer.
However patients exposed to eptifibatide in the setting of urgent or
emergency CABG may be at risk of increased bleeding. 

The aim of the study was to evaluate the efficacy and safety of
eptifibatide and enoxiparine administration in the high risk group of
patients with non-st segment elevation myocardial infarction (NSTE-
MI), requiring CABG. 

Methods. In our study 32 patients with NSTEMI qualified for sur-
gical revascularization were prospectively randomized into two
groups. 16 patients in the study group apart from routinely admini-
stered enoxaparine and aspirin received additionally eptifibatide
(180 µg/kg bolus plus 2 µg/kg/min infusion) 24 hrs prior to surgery.
The control group consisted of 15 patients who received only
enoxaparine and aspirin before surgery. The CABG was performed
in all patients 4 hrs after discontinuation of eptifibatideinfusion. The
primary end point were MACE defined as: cardiac related death,
myocardial infarction (MI), stroke and recurrence of angina pectoris
symptoms in 30 days following surgery. The assessment of eptifibati-
de administration safety was based on the occurrence of bleeding
complications. Secondary end point was the perioperative profile of
TnI (2 hrs before CABG, 1, 6, 12, 24, 48 hrs after surgery). 

Results. The safety of eptifibatide administration in patients with
NSTEMI was proved by comparable MACE rate (8,7% vs 13.5%,
p=ns) and lower bleeding complications in comparison with con-
trols. There was no mortality in 30-days observation in both group.
There was no difference between both groups regarding periopera-
tive MI (8.7% vs 9%, p=ns) and stroke incidence (0% vs 4,5%, p=ns).
The most interesting were major chest drainge 24hs after procedure
in control group compared to study group (870 ml vs 380 ml,
p<0,05). There was a significantly lower TnI peak level (3,4 ng/ml vs
8,5 ng/ml, p<0,05) in eptifibatide group. 

Conclusion. Administration of eptifibatide immediately before coro-
nary artery bypass grafting is safe and does not increase postoperative
bleeding. Lower TnI peak release in study group may reflect less fre-
quent microemboli and microinfarcts in the postoperative period. 
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Thrombin activatable fibrinolysis inhibitor in stable
angina pectoris patients undergoing coronary artery
bypass grafting (CABG)
P. Lisowski, J. Malyszko, T. Hirnle, A. Lisowska, R. Jackowski, 
J. Malyszko, L. Buzun, M. Mysliwiec
Medical University Bialystok, Bialystok, Poland

Aim. Thrombin Activatable Fibrinolysis Inhibitor (TAFI) seems to
be a potential haemostatic risk factor of coronary artery disease
(CAD). Taking into account interactions between TAFI and haemo-
stasis, especially during cardiopulmonary bypass, we decided to
determine TAFI concentration, activity and other haemostasis
markers in CABG patients. 

Methods. 45 CAD patients (11 women, 34 men) undergoing elec-
tive CABG were included in the study. Blood samples were taken
before the operation, on the 3-rd, 7-th day and 3 months after
CABG. A value of p<0,05 was considered statistically significant. 

Results. We found a significant decrease in TAFI activity on 3rd
postoperative day: 6 É g/ml (0 - 43,2) vs 8.9 É g/ml (0_ 37) before
CABG (p<0,05), a significant increase in TAFI concentration on the
7th postoperative day: 127,7%±36,8 vs 112.18% ±30,34 of standard
plasma concentration before CABG (p<0,05), significant increase in
plasmin-antyplasmin (PAP) complexes concentration on 3rd and 7th
day, respectively: 645 É g/l (323-1237) vs 406 É g/l (197-1840) befo-
re CABG (p< 0,001); and 1030 É g/l (640-2149) vs 406 É g/l (197-
1840) before CABG (p<0,0001). Before operation we found a signifi-
cant negative correlation between PAP complexes concentration
before CABG and EuroSCORE risk scale value (p< 0.01). 

Conclusion. In CABG patients there is a significant increase in
fibrinolytic activity due to decrease in TAFIa activity, with simulta-
neous increase in PAP complexes. A significant negative correlation
between PAP complexes concentration before CABG and EuroSCO-
RE risk scale value stressed a potentially higher operation risk in
patients with lower fibrinolytic activity. 

Keywords: Thrombin activatable fibrinolysis inhibitor (TAFI), coro-
nary artery bypass grafting (CABG), coronary artery disease (CAD),
haemostasis.

C107

Preoperative treatment with trimetazidine exerts a car-
dioprotective effect on patients submitted to coronary
bypass surgery
A.D.B. Bordalo, A.R. Victor, A.L. Nobre, J. Cravino
Hospital Santa Maria, Lisboa, Portugal

Aim. To evaluate prospectively the postoperative  clinical evolu-
tion and the behavior of biochemical cardiac markers, the isoenzy-
me MB (mass) of creatine kinase (CKMBm) and Troponin I (TnI), in
patients submitted to isolated coronary artery bypass grafting
(CABG) under cardiopulmonary bypass (CPB) and treated preopera-
tive with trimetazidine (TMZ). 

Methods. Study group (TMZg) _ 25 patients preoperatively treated
with TMZ for > 4 days (d) (dose => 60 mg/d; last dose ±14 hours pre-
CABG). Control group (Cg) _ 25 patients, selected from those conse-
cutively admitted for CABG during the same period of time and non-
treated with TMZ, were matched with TMZg patients for diabetes (D),
left ventricular dysfunction (LVD), aortic clamping time, LV hyper-
trophy, use of betablockers, age, gender and number of bypass graf-
tings. 18 patients in each group had D and/or LVD (D/LVD patients).
All patients were submitted to an intraoperative aprotinin protocol.
TnI and CKMBm were serially measured through the first 48 hours of
the postoperative period in order to detect the occurrence of periope-
rative ischemic events (colorimetric immunoassays, DADE BEHRING).
Clinical postop evaluations and laboratorial measurements were
performed in a blinded manner as long as the preoperative medical
treatment is concerned. Perioperative ischemic events were defined
by abnormal TnI and CKMBm curves (previously described). 

Results. Patients with normal TnI and CKMBm curves did not
show any differences between the serial TnI and CKMBm mean
values of both groups. D/LVD patients (18 vs 18 patients): TMZg
patients had less ischemic events (6% vs 22%; p= 0.15), needed less
major support with inotropic agents (6% vs 28%; p=0.08), exhibited
less significant postop complications (11% vs 28%; p=0.16), had shor-
ter intensive care duration (3± 3d vs 5±6 d), and showed a trend
toward an earlier discharge (9±3 d vs 10±7d) than Cg patients. TMZg
and Cg patients with normal glucose metabolism and/or preserved LV
function did not show any differences. In-hospital mortality was nil. 

Conclusion. The preoperative treatment with TMZ in coronary
patients with diabetes and/or LV dysfunction, and submitted to iso-
lated CABG under CPB, seems to favour a better myocardial preser-
vation during CPB as expressed by a clear trend toward a reduction
of perioperative ischemic events and a reduction of postop signifi-
cant complications and significant inotropic support. 
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Biochemical diagnosis of perioperative ischemic events
in patients submitted to coronary bypass surgery
A.R. Victor, A.D. Bordalo, B. G. Pinto, J. Cravino
Hospital Santa Maria, Lisboa, Portugal

Aim. To define the biochemical diagnostic criteria of perioperati-
ve myocardial infarction (MI) and other ischemic events in patients
submitted to isolated coronary artery bypass grafting (CABG)
with/without cardiopulmonary bypass (CPB). 
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Methods. Study group-100 patients consecutively admitted for
isolated CABG (82 patients with CPB, 18 patients without CPB), with
a mean age of 61, 21% female, 26% diabetic, and with a mean stan-
dard Euro-score of 3.9. Patients submitted to CPB: mean aortic clam-
ping time of 37 min; 85% received an intraoperative aprotinin proto-
col. Mean numbers of bypass grafting: 2.9 for CABG under CPB, 1.6
for off-pump CABG.Patients perioperatively treated with trimetazidi-
ne were excluded. In-hospital mortality rate (at 30 days)= 1%. Bio-
chemical cardiac markers, Troponin I (TnI) and the isoenzime MB
(mass) of creatine kinase (CKMBm), were serially measured (colori-
metric immunoassays, DADE BEHRING) through the first 48 hrs of
the postoperative (postop) period. 

Results. Considering the normal types of TnI and CKMBm curves
for CABG under CPB and off-pump CABG, 21% patients submitted
to CPB and 11% patients submitted to off-pump CABG showed
abnormal curves, corresponding to ischemic events. An abnormal
pattern suggestive of MI (TnI and CKMBm exhibiting inverted V-sha-
ped curves with peak values at 24 hrs, higher than the sum of the
normal mean values + 3xSD; peak value >7 ng/ml for TnI) only
occurred in patients submitted to CPB (11 patients, prevalence of
13%). Another abnormal pattern (TnI showing a plateau curve with
moderately elevated values persisting from 12 hrs to 48 hrs of
postop evolution, combined with a normal CKMBm curve) was seen
in 8 patients (6 submitted to CPB, 7%; 2 submitted to off-pump
CABG, 11%) and was classified as corresponding to sustained seg-
mental ischemic instability (SSII). Only 3/11 patients showing the MI
pattern exhibited ST elevation or new Q waves, and in 4 patients MI
was only a biochemical finding: MI size was small/moderate in
10/11 patients. SSII pattern (possibly related to distal coronary
embolization) was a silent finding in 6/8 patients, but one of these 6
patients had a late but silent occurrence of a new Q wave. 

Conclusion. Perioperative ischemic events following CABG are
more frequent than previously throught, but their postop clinical
consequences are unfrequently relevant. However, the thorough
prognostic significance of perioperative MI and SSII deserves further
clarification. 
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Opcab or conventional cabg? Decision by using xenon
ct scanning with ascetazolamize tolerance test
M. Nakao, K. Kondou, S. Mieno, H. Irie, A. Shimada, T. Tokumaru,
M. Yoshida, T. Morimoto, A. Yuda
Osaka Medical College Hospital, Takatsuki City, Japan

Aim. We consider OPCAB should be used only for the Pt who
must be avoided to use extra-corporeal circulation (ECC) as its long-
term result isn't unclear and it sometimes needs incomplete revascu-
larization. Therefore, we made strategy to detect the true cerebral
ischemia by using Xenon CT scanning with Acetazolamide tolerance
test to avoid overestimation. 

Methods. Between January 1989 and March 2004, 1045 patients
underwent simple CABG in our institute. OPCAB was started on
January 1995 and our strategy using tolerance Xenon CT scanning star-
ted in 1998. The patient with Cerebral blood flow (CBF) activated by
Acetozolamide less than 5 ml/100g/min and Cerebral blood flow at
rest less than 40 ml/min were judged as a group of contraindication
for using ECC. The patients with CBF activated by Acetozolamide
more than 5 ml/100g/min and CBF at rest more than 40 ml/min
underwent conventional CABG (c-CABG) with using ECC. The patients
did not satisfy both criteria were judged as a group of relative con-
traindication for using ECC. Using ECC or not was considered accoun-
ting for another complications and the general status of the patient. 

Results. Hundred and thirty-four patients underwent OPCAB ope-
ration. Permanent Stroke did notoccur both in c-CABG group and
OPCAB group after starting this strategy (between January 1998 and
March 2004). After starting this strategy, total mortality rate was
decreased to 2.18% (10 cases of 458 operation) from 4.09% (24 cases
of 587 operation) between January 1989 and December 1997. 

Conclusion. OPCAB is a justified and safe technique for the
patients who are ineligible for c-CABG especially in patients at high
risk for stroke. Xenon-CT with Acetozolamide tolerance test was
useful to detect the true cerebral ischemia 
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Off-pump coronary artery bypass grafting in patients
with dialysis-dependent renal failure
A. Gurbuz, O. Tetik, I. Ozsoyler, B. Lafci, S. Bozok, B. Pamuk, 
Y. Besir, C. Ozbek
Ataturk Training and Research Hospital, Izmir, Turkey.

Aim. Patients who have dialysis-dependent renal disease frequen-
tly present with coronary artery disease but are considered at high
risk for coronary artery bypass grafting. The AIM of this study was
to analyse the potential benefits of off-pump coronary artery bypass
grafting for hemodialysis patients. 

Methods. From March 2001 through February 2005, we perfor-
med off-pump coronary bypass grafting in 8 patients with dialysis-
dependent ranal failure. Average age was 56±25 yrs with a range
between 45 to 74 yrs. Six of the patients were male and 2 were
female. Coronary artery bypass grafting was performed with beating
heart in all patients. 

Results. No perioperative deaths or ischemic cardiac events were
observed after off-pump coronary artery bypass grafting. In all patients,
anginal symptoms were relieved durin the postoperative period. None
of the patients needed revision due to hemorrhage. Average intensive
care unit stay was 1.3±15 days and hospital stay was 5 days. 

Conclusion. Chronic renal failure increases the mortality and
morbidity in patients undergoing coronary arteri bypass surgery. We
believe in patients with dyalisis-dependent renal failure, off-pump
coronary revascularizasyon is a good alternative.
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Off-pump coronary artery bypass grafting in a patient
who had undergone bilateral adrenalectomy
V. Nisanoglu, N. Erdil, H.B. Cihan, F. Kosar, I. Sahin, B. Battaloglu
Faculty of Medicine, Inonu University, Malatya, Turkey

Backgroud. Adrenal gland has vital circulatory effects in stress
response and even a minor insufficiency can be life threatening in
major surgery such as coronary bypass. We report the case of a 55-
year-old woman 18 yrs after bilateral adrenalectomy who developed
myocardial infarction due to spiral dissection in left anterior descen-
ding artery. To our knowledge this is the first report of a patient
with previous bilateral adrenalectomy undergoing successful off-
pump coronary artery surgery. We review the literature on the
subject and have some suggestions for surgical treatment. 

Case Report. A 55-year-old woman with severe stenosis of LAD
and unstable angina was admitted to our clinic for coronary revascu-
larization. Eighteen yrs before, she had undergone bilateral adrena-
lectomy due to Cushing syndrome and was prescribed prednisolone
and fludrocortisone for hormone replacement therapy. A 55 year-old
woman admitted to hospital with a 3-month history of unstable
angina pectoris. She had been diagnosed Cushing Syndrome and
undergone bilateral adrenalectomy 17 yrs ago. She was prescribed
prednisolon 5mg/day. 

We performed coronary artery bypass grafting to the left anterior
descending artery with the left internal thoracic artery without using a
cardiopulmonary bypass. It is known that CPB causes a delayed
decrease in serum cortisol levels compared with such patients not
requiring CPB. Our AIM was to perform off-pump surgery to reduce
the need of cortisol and avoid from adrenal insufficiency. Her serum
cortisol level was 1.1 É g/dL (normal value>2.5 É g/dL) and ACTH
was 49 pg/dL (normal value <45 pg/dL). She was placed on a regi-



men of hormone replacement on operation day with infusion of 400
mg/day hydrocortisone. Dose was tapered gradually and replace with
5 mg/day prednisolone and fludrocortisone orally on discharge day.
After a successful operation and uneventful postoperative course, she
was discharged on 7th day and has been well for 6 months after ope-
ration. Off-pump coronary artery bypass grafting is safe and useful for
high risk patients, such as a patient with bilateral adrenalectomy. 
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Single-clamp technique is not better than side-clamp
technique in terms of cerebrovascular complications in
coronary surgery
O. Teskin, F. Bilgin, T. Aksoy, M. Akyildiz, I. Haberal, E. Erturk, M.
Zengin
Maltepe university, Istanbul, Turkey.

Aim. In this study our aim was to investigate if there is a differen-
ce between the single-clamp technique and side-clamp technique in
terms of cerebrovascular accident and mortality in coronary surgery.

Methods. Our study group was constituted of 341 consecutive
patients who underwent isolated CABG. The patients (Group I) who
underwent surgery using single-clamp technique was 176 while 165
patients (Group II) underwent CABG using the side-clamp techni-
que. Patients also having carotid artery disease, valvular disease,
ventricular aneurysm and single vessel disease were eliminated.All
patients were having on-pump CABG. This study started at October
2004 and patients datas are still being collected. The whole opera-
tions were performed by two different and exprienced surgeons.
SPSS (Statistical Package for Social Sciences) for Windows 10.0
software package has been used for the statistical analyses when the
results were being evaluated. During the evaluation of the study
data, along with the descriptive statistical methods, parameters with
normal distribution for the comparison of quantitive data were eva-
luated using Student's t-test, and cases who did not have a normal
distribution were evaluated using Mann Whitney U-test. The qualita-
tive data were evaluated using Chi-square and Fisher's Exact Chi-
square test. Results were given in 95 % confidence interval and
significance was accepted at p<0.05 level.  

Results. The mean cross clamp time(CCT) in Group I was statistically
longer than Group II (p<0.01). There was no statistically difference
between the 2 groups in cardiopulmonary bypass time(CPBT) (p>0.05). 

CCT/number of the grafts in group I is statistically higher than 
Group II (p<0.,01). Cerebrovascular accident occured in three

patients of Group I and two patients of Group II. There was no sta-
tistically difference in the incidence of stroke between the two grou-
ps (p>0.05). There was also no statistically difference in the inciden-
ce of mortality between the two groups (p>0.05). Three patients had
died in both groups.

Conclusion. Our study shows that there are no significant diffe-
rences between the two groups in terms of cerebrovascular compli-
cations and mortality. We eliminated the patients that had significan-
tly calcified aorta and used off-pump technique for these patients.
We are still collecting our patients data but according to the data
that we collected the surgeons choice of technique depends on only
the way that he feels himself comfortable and confident.  
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Surgical repair of three mechanical complications of
acute myocardial infarction in the same patient
L. Dallan, C.A. Abreu Filho, L.A. F Lisboa, A.M. Milanez, F. Platania,
L. A P. Dallan, L.A. M. Cesar, N. A Stolf, J. A. F. Ramires, S.A. Oliveira
Heart Institute HCFMUSP, Sao Paulo, Brazil

Background. Mechanical complications of acute myocardial
infarction (AMI) are estimated to account for 25.000 fatalities yearly

in the United States. The diagnosis necessitates a high degree of cli-
nical suspicion. Once recognized, prompt surgical intervention is
necessary, because if left untreated the condition frequently causes a
fatal outcome. The association of more than one mechanical compli-
cation in the same patient is rare. The aim of this study is to present
a case of a patient with association of acute severe ischemic mitral
regurgitation, ventricular septal rupture and free wall left ventricular
rupture after an AMI. 

Case Report. A 76 yrs old patient was admitted at our service in
40th day after an inferior AMI, treated with thrombolytic agents; the
patient had developed congestive heart failure NYHA class IV. Two
dimensional echocardiography and magnetic resonance imaging
revealed the presence of a posterior ventricular septal rupture of 0.6
cm2, with trans-septal gradient of 64 mmHg; an inferior left ventri-
cular aneurysm and severe mitral regurgitation. The coronary angio-
graphy revealed the right coronary artery as the culprit vessel, and
important obstructive lesion in the left anterior descending (LAD)
artery. Circulatory support was used with intraaortic ballon pump
(IABP) counterpulsation and the surgical intervention was indicated.
The intraoperative findings included: a large inferior pseudoaneury-
sm with thrombus inside, a postero-medial ventricular septal rupture
with multiple orifices and severe ischemic mitral regurgitation. The
surgical approach consisted in the opening of the pseudoaneurysm
and the resection of the thrombus. The septal perforation was repai-
red followed by infartectomy; the mitral valve was replaced by a
biologic prosthesis; and the repair of the subacute left ventricular
free wall rupture was done by replacement of the resected ventricu-
lar segment with a phrostetic patch. Concomitant revascularization
of the LAD artery using a saphenous veins graft was performed. The
patient had satisfactory postoperative evolution; the magnectic reso-
nance imaging showed the correction of the mechanical complica-
tions with good technical.The patient was discharged from hospital
in the 10th postoperative day. In special situations, the surgical treat-
ment of three associated mechanical complications of AMI is feasible
and can have good post-operative Results.  
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Coronary artery bypass grafting in patients with acute
coronary syndrome  
Y. P. Ostrovskiy, L. Gelis, A. Shket, E. Medvedeva
Center of Cardiology, Minsk, Republic of Belarus

Aim. Effectiveness assessment for myocardial revascularization
surgery in acute coronary syndrome patients. 

Methods. Eighty-seven acute coronary syndrome patients were
investigated. 48 acute coronary syndrome patients (55.,2%) without
ST segment elevation were included into the first group, among
them, 31 patients (35.6%) had diagnosed unstable angina (III class
by Braunwald) with high risk for cardiovascular complications, 17
patients (19.5%) had Q negative myocardial infarction. Thirty-nine
acute coronary syndrome patients (44.8%) with ST segment eleva-
tion- Q positive myocardial infarction complicated by early postin-
farction angina, acute left ventricular failure, cardiogenic shock,
mechanical damages constituted the second group. The average age
of patients under investigation constituted 58.2+8.7 yrs (from 38 to
77 yrs), that of men – 76 yrs (87.3%), that of women – 11 (12.6%).
Coronary artery bypass grafting on the beating heart were perfor-
med in 52 patients (59.7%), under cardiopulmonary bypass support
condition – in 35 patients (39.3%), at the same time, coronary artery
bypass grafting with reconstructive operations were performed in 21
patients (24.1%). During the first 24 hrs, surgical treatment was
performed in 31 patients (35.6 %). 

Results. Clinical stabilization for state and left ventricular systolic
function recovery were noted in the majority of patients. Among of
postoperative complications, acute heart failure developed in 9 (10%)
patients, nonfatal myocardial infarction developed in 2 (2.3%)
patients, heart rhythm disturbances developed in 10 patients (11.4
%), postcardiotomy syndrome in 18 (20.6%) patients, serous mediasti-
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nitis developed in 1 patient (1.1%), bleedings not dangerous for life
developed in 6 patients (6.,9%). Patient group with complicated evo-
lution in postoperative period was distinguished by its initially high
risk for surgical intervention, which constituted 10+1 scores by Euro-
SCORE. Time duration for cardiopulmonary bypass surgery 122 +
21.5 and ischemia duration 90+12.1, application of venous grafts
(2.7+0.3 venous shunts per person) played a definite role in the
development of postoperative complications. Revascularization com-
pletion in patients with complicated evolution (myocardial infarction
development) constituted 57%, in patients without complications 84%.

Conclusion. Surgical management for acute coronary syndrome
in patients is effective. The success in surgical management
depends, in many respects, on risk degree for surgical intervention
by EuroSCORE scale, on revascularization completeness and on qua-
lity of material for grafting. 
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Redo subclavian artery to lad bypass via left thoraco-
tomy: case report
B. Lafci, L. Yilik, I. Ozsoyler, H. Yasa, E. Tuluk.Oglu, B. Abud, 
G. Ilhan, A. Gurbuz
Ataturk Training and Research Hospital, Izmir, Turkey

Background. In redo coronary artery bypass grafting (CABG), a
left anterior thoracotomy can be used, if necessary, to avoid a dan-
gerous repeat median sternotomy. When the internal thoracic artery
is not an adequate conduit or used previously, subclavian artery to
coronary artery bypass using reversed saphenous vein graft provides
a simple method for the application of off-pump redo coronary
artery bypass surgery. We in this case report present 2 patients who
underwent repeat CABG via left anterior thoracotomy. The left sub-
clavian artery was used as an inflow site to revascularize the coro-
nary arteries and off-pump CABG was performed. 

Case Report. Two patients were operated on via left thoracotomy
and left subclavian artery to left anterior descending coronary artery
by-pass without cardiopulmonary bypass by using reversed saphe-
nous vein graft. Patients were discharged at the fifth postoperative
day without any complication. The coronary angiographies of the
patients at the sixth postoperative month showed that the grafts
were patent. As the overall experience with reoperative coronary
artery bypass grafting has increased, alternative strategies have evol-
ved in an attempt to lower the operative risks, which exceed those
of initial revascularization. Off-pump CABG has comparable or
superior results according to the conventional on-pump CABG. In
redo CABG via left anterior thoracotomy can be used to avoid injury
of the old grafts and the myocardium with mid sternal reentry. The
choice of the left subclavian artery as the inflow vessel offers many
advantages: this artery is less diseased than the descending aorta,
and it is easy to reach. Subclavian artery to LAD off pump coronary
artery bypass via left thoracotomy is an easy and safe procedure
with acceptable mid term patency rates. 
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Coronary bypass graft operations after previous stent
implantations 
P. Kabella, C. Busmann, F. Tarr
National Medical Center, Budapest, Hungary

Aim. Due to the ever increasing number of percutan coronary
interventions (PCI), phenomenon of instent restenosis accompanied
with clinical symptomatology and the necessity of coronary bypass
surgery (CABG) has come up with this new cohort of patients in the
heart surgical practice. 

Methods. Between January 2002 and December 2004 there were
1 500 CABG performed in our institution. Out of these patients, 88

(5.86%), has had previous stent implantation(s). In this subgroup, 37
patients stent implantation was carried out in acute coronary syndro-
me, or ST segment elevation acute myocardial infarction (STEMI).
CABG was performed in symptomatic patients with either significant
instent restenosis and/or de novo stenosis of other coronary
systems.

Results. Instent restenosis was observed in 66 patients (75%). Out
of these 66 patients, in 62 the coronary branch with instent resteno-
sis was bypassed. In the remaining 4 patients there was no anatomi-
cal substrate for bypass grafting (poor run off) in the stented coro-
nary branch.

Conclusion. Instent coronary stenosis in patients with clinical
symptoms require surgical intervention. We set up a prognosis for
the increase of this subgroup of patients. 
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Symptomatic pleural effusion after coronary artery
bypass grafting
A. Ayed1, C. Sakran2, S. Bazerbachi2
1Faculty of Medicine, Kuwait University, Kuwait City, Kuwait; 2Chest
Diseases Hospital, Kuwait City, Kuwait.

Aim. The explanation for pleural effusion after cardiac surgery is
unclear. The AIMs of the study were to identify the risk factors for
pleural effusion after coronary artery bypass graft (CABG) and to
describe pleural fluid analysis.  

Methods. Four Hundred and twelve patients underwent CABG at
our institution from June 2003 to June 2004. Data were prospectively
collected and univariate/multivariate analysis conducted. 

Results. Fifty-one patients(12.4%) suffered significant pleural effu-
sion.Univariate analysis showed a higher risk profile in the pleural
effusion group including longer cardiopulmonary bypass time, lon-
ger aortic cross clamp time, diabetes mellitus, female gender, and
higher 24 hours blood loss (p<0.05). Furthermore, the pleural effu-
sion group had longer intubation time (33.8±60.8 hours vs. control
8.4±17 hours, p=0.005), and longer ICU days (6.3±9.4 days vs. con-
trol 2.1±1.7 days, p=0.003). Multivariate analysis identified 3 risk fac-
tors ICU days (OR=1.3), 24 hours blood loss (OR=1.2), and female
gender (OR=4). Early effusions (<3 weeks after CABG) occurred in
34 patients (67%) and late effusions (>3 weeks) developed in
17(33%). Early effusions were bloody with a high WBC, poly-
morphs, LDH, and C-reactive protein, whereas late effusions were
serous with predominant lymphocytes. Recurrence after drainage in
early group was 15% (5 of 34) while in the late group was 65%
(11of 17), p=0.002. Pleurodesis was necessary in 7 patients in late
group and 3 patients with early group.

Conclusion. Although occurrence of pleural effusion post CABG
seems mainly related to periopertaive surgical variables such as car-
diopulmonary bypass time, aortic cross clamp time, do not seem to
independently influence pleural effusion rate. Characteristics of early
and late effusions differ significantly, suggesting a different pathoge-
nesis. Resolution of late effusion may require pleurodesis
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Predictors of mortality in elderly patients undergoing
coronary revascularization
A. Gurbuz, C. Ozbek, B. Lafci, I. Ozsoyler, S. Bozok, E. Tulukoglu,
B. Emrecan, S. Bayrak
Ataturk Training and Research Hospital, Izmir, Turkey

Aim. There has been an increase in the number of elderly
patients considered for cardiac surgery. Surgeons have to answer
that which patient is candidates for CABG in these elderly group.
The purpose of this study was to identify determinants of operative
mortality in 70 yrs of age and older patients. 



Methods. From April, 2001 to January, 2005 patients over 70 yrs
of age underwent isolated CABG. There were 105 man (71.9 %) and
41 women (28 %). Mean age was 74.44 yrs (range, 70 to 86 yrs).
Preoperatively 42 patients (28.7 %) had UAP 50 (34.2 %) had COPD
14 (9.5 %) had renal dysfunction, and 54 (36.9 %) patients were in
NYHA class III or IV. 

Results. Hospital mortality was 8.9 % (13/146) in 70 yrs of age
and older patients. Significant independent predictors of operative
mortality were femele gender, preoperative renal dysfunction, preo-
perative COPD, and on-pump CABG. 

Conclusion. Many studies have demonstrated that elderly
patients are at increased risk for morbidity and mortalitiy. fol-
lowing CABG. It seems important to evaluate our elderly patient
group to determine which risk variables might forecast unfavorable
outcomes, and select the best treatment modality. Elderly patients
usually have numerious medical problems such as a history of
stroke, renal dysfunction, chronic pulmonary disease, and adven-
ced atherosclerosis. All of these factors may contribute to increase
mortality rates in elderly patients. Most patients in elderly group
present with NYHA functional class III or IV symtoms that are
always refractory to more conservative manegement. If possible,
emergent operation and CPB are avoided and maximal efforts are
directed at stabilizing patiensÅf renal and pumonary functions
preoperatively. 
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Gene polymorphisms of hemostasis in patients with
early redo CABG
I. Kammerer1, F. Isgro2, A. H. Kiessling2, J. Bach2, P. Hellstern2, 
W. Saggau2

1Heartcenter Ludwigshafen, Ludwigshafen, Germany; 2Institute of Hemo-
staseology and Transfusional Medicine, Ludwigshafen, Germany

Aim. Hemostatic disorders are substantially involved in the pathoge-
nesis of early graft failure after coronary revascularisation. In addi-
tion to biochemical markers, recently gene polymorphisms of hemo-
stasis and their association to coronary risk and graft patency have
been discussed. These polymorphisms include the genes of platelet
glycoproteins, fibrinogen, prothrombin, factor V, VIII and XIII, pla-
sminogen activator inhibitors (PAI-1) and tissue type plasminogen
activator.

Methods. We determined 14 different polymorphisms in 29
patients in which redo CABG was necessary within 2 yrs after the
primary operation due to early graft closure and compared the

genetic characteristics with those of 55 patients with freedom from
re-intervention at least 5 yrs after the operation. 

Results. We found increased polymorphisms in the early redo
patients compared to the not re-operated patients. The homozygote
prothrombin polymorphism with a prevalence of 0.,03% was also
found in one redo patient. 

Conclusion. Despite the complexity of the pathogenesis of early
graft failure and the minor contribution of a single polymorphism to
the fate of a bypass vessel, we found remarkable differences
between both groups. Further studies are needed to better under-
standing the association of a certain gene polymorphism with
patency of bypass grafts. 
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Risk factors for late stroke after CABG
T. Schachner, A. Zimmer, J. Nagiller, G. Laufer, J. Bonatti
Innsbruck Medical University, Innsbruck, Austria

Aim. Postoperative stroke is a severe complication immediately
after CABG, and it significantly deteriorates the postoperative quality
of life if it occurs in the long term. It was the AIM of our study to
determine factors associated with the occurrence of new strokes
during long - term - follow up after CABG. 

Methods. From 387 out of 500 CABG patients [aged 67 (33-84)
yrs, 76% male], who underwent intraoperative epiaortic ultrasound
for assessment of ascending aortic wall thickness, a complete follow
up regarding postoperative strokes was achieved. The median fol-
low up time was 52 (9-74) months.

Results. In 26/387 (7%) patients a stroke occurred, and the cumu-
lative freedom from stroke was 99%, 95%, and 89% after 1, 3, and 5
yrs respectively. A significantly lower freedom from stroke was pre-
sent in patients with: an age of 70 yrs or more (p=0.007), preoperati-
ve unstable angina (p=0.031), chronic obstructive pulmonary disease
(p=0.009), carotid artery disease (p<0.001), and preoperative history
of neurologic events (p<0.001), and a maximum ascending aortic
wall thickness of 4 mm or more (p=0.010).Multivariate analysis
revealed preoperative history of neurologic events (p=0.021) to be
an independent risk factor. 

Conclusion. Patients with ascending aortic atherosclerosis, older
age (❑ 70 yrs), preoperative unstable angina, chronic obstructive
pulmonary disease, and carotid artery disease are at risk for late
postoperative strokes after CABG. A history of neurologic events is
of special predictive importance. 
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Lower body mass index is a risk factor for re-explora-
tion of chest for haemorrahage following coronary
artery bypass graft surgery
S. Ghotkar, M. Kuduvalli, A. Grayson, A. Rashid
The Cardiothoracic Centre, Liverpool, UK

Aim. To examine the relationship between lower body mass
index (BMI) and risk of bleeding requiring re-exploration of chest
following CABG. 

Methods. Four thousand one hundred sixteen patients received
isolated CABG between April 1997 and September 2002. All data
was collected prospectively as part of routine clinical practice. Multi-
variate logistic regression analysis was used to examine the effects
of BMI on in-hospital mortality and morbidity, with BMI treated as a
continuous variable. Confounding variables adjusted for included
the Parsonnet score, age, sex, previous CABG, extent of disease,
ejection fraction, priority, and co-morbidities (renal dysfunction,
peripheral vascular disease, respiratory disease, and diabetes). All
analysis was performed retrospectively. 

Results. There was no association between lower BMI and in-
hospital mortality, stroke, myocardial infarction, renal failure, harvest
site infections, and prolonged mechanical ventilation. Patients with
lower BMI were less likely to develop sternal wound infections
[adjusted odds ratio for every 1-unit increase (OR) 1.11, p=0.019],
and atrial arrhythmia [adjusted OR 1.05, p=0.002]. However, lower
BMI patients were more likely to require re-exploration for bleeding
[adjusted OR 0.91, p=0.022]. Use of the left internal mammary artery
(LIMA) further increased the risk of re-exploration 

Conclusion. Patients with lower BMI carry no increased risk of
in-hospital mortality and have less chance of developing sternal
wound infections and atrial arrhythmia, but are associated with an
increased need for re-exploration of chest. Pre and intra-operative
strategies AIMed at reducing postoperative haemorrhage may lessen
the risk of re-exploration in these patients. 

C122

Postoperative outcome following cabg in patients with
severe obesity
P. Totaro, N. Degno, V. Argano
Morriston Hospital, Swansea, UK

Aim. The amount of obese patients undergoing CABG is increa-
sed due to the increased incidence of obesity in the general popula-
tion. Aim of this study was to investigate the actual incidence of
obese patients in our region and also to evaluate the correlation
with postoperative outcome in our single centre experience. 

Methods. Data from 3 275 patients undergoing CABG were pro-
spectively collected. The postoperative outcome in terms of morta-
lity and morbidity were evaluated and compared considering either
a single cut off (BMI>30) either a classification with different cut-off
(very mild obesity= BMI from 30 to 31, mild obesit = BMI from 31 to
35; moderate= BMI from 35 to 40; extreme= BMI> 40). 

Results. Over 3 275 patients enrolled (mean BMI 28.4±4.2
Kg/m2) 937 (28.6 %) were obese (BMI>30). Among them 252
patients (27%) had very mild obesity, 622 patients (64%) had mild
obesity; 56 patients (5.8%) had moderate obesity and 21 patients
(2.2) No differences were found considering the obese vs non-obese
patients. However according the degree of obesity, we found signifi-
cant increased incidence of prolonged ventilation time, prolonged
ICU stay and postoperative infections in the patients with moderate
or extreme obesity (BMI>35Kg/m2). 

Conclusion. Due to the increasing incidence of obesity, and also
of the degree of obesity , to evaluate the effect of obesity post
CABG we cannot simply consider the cut-off of BMI 30Kg/m2. In
our experience, despite the overall group of obese patients did not
present significantly different outcomes, patients with BMI>35Kg/2
revealed an increased risk of postoperative morbidity. 
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The risk factors predicting outcome after coronary sur-
gery
B. Mihajlovic, M. Potic, K. Babovic, M. Rosic, D. Jakovljevic, 
N. Radovanovic
University Clinic of Cardiovascular Surgery, Sremska Kamenica, Yugoslavia

Aim. The risk factors have an important role in the development of
coronary arteries disease, but also in surgical outcome after myocar-
dial revascularisation. The aim of the study: to show which of risk fac-
tors are predictors of thirty days mortality (PM) after coronary surgery. 

Methods. In the period from January 1995 to October 2004, 5870
patients underwent coronary surgery at our clinic. In a retrospective
study by using univariate and multivariate analyses we have explo-
red the influence of the following risk factors to PM: age over 65 yrs
(AG), female gender (F), genetic factor (GF), morbid obesity (OB),
diabetes mellitus (DM), arterial hypertension (HP), high total chole-
sterol value (HTH), peripheral vascular disease (PVD), ejection frac-
tion lower than 30% (EF30) and previous coronary surgery (REOP). 

Results. The univariate analyse showed the difference in PM
regarding the risk factors (with vs without): AG: 5.6% vs. 2.7%
(p<0.001), F 4.0% vs 2.9% (p=0.057), GF 2.8% vs 3.3% (p=0.391), OB
3.0% vs 3.2% (p=0.925), DM 4.2% vs. 2.9% (p=0.022), HP 3.1% vs
3.2% (0.923), HTH 2.5% vs. 3.4 (p=0.078), PVD 5.1% vs 2.9%
(p=0.004), EF30 7.7% vs 2.8% (p<0.001), REOP 10.3% vs 2.8%
(p<0.001). The multivariate analyse of PM showed that GF, OB, DM,
HP and PVD were not statistically significant factors. The predictors
of PM were: AG (p<0.001), F (p=0.0016), HTH (p=0.050), EF30
(p<0.001) and REOP (p<0.001). 

Conclusion. According to our results the independent predictors
of thirty days postoperative mortality after myocardial revascularisa-
tion are: age over 65 yrs, female gender, high total cholesterol, ejec-
tion fraction lower than 30% and previous coronary surgery. 
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Long-term survival after CABG in diabetics with aggres-
sive risk factor management 
G. Trachiotis1, M. Greenberg2, V. Papademetriou2, E.P. Alexander1

1George Washington University, Washington, DC, USA; 2Veterans Affair
Medical Center, Washington, DC, USA

Aim. Diabetics after CABG have poor long-term survival. Our
practice emphasized strict gylcemic control and risk factor modifica-
tion. Whether this strategy provides a survival advantage remains
undefined. 

Methods. Between 1991-2000, 973 patients underwent isolated
CABG. There were 313 patients (32%) with diabetes (DM). Periope-
rative glucose was maintained <200 mg/dl, and angiotensin conver-
ting enzymes, statins, B-blocker, and ASA were used routinely
postoperatively. Data was prospectively collected and medication
use was captured via electronic patient record system. 

Results. DM vs non diabetics (NDM) were older (64 vs 62 yrs,
p=0.017), had larger BSA (2.02 vs 1.9, p<0.001), and higher LVEDP
(17.6 vs 16.2 mmHg, p=0.021), hypertension (AOSP) (140 vs 134
mmHg, p=0.004), pulmonary hypertension (PASP) (35.8 vs 31.7
mmHg, p=0.012), and NYHC III-IV (p=0.001). Although DM had
more diffuse CAD (p=0.005), they had similar number of grafts (2.57
vs 2.49, p=0.065). Survival for DM v NDM at 1, 5, and 10 yrs was
90% vs 95%, 78% v 85%, and 58% vs 72% respectively (p<0.001).
Among the DM cohort, regression analysis demonstrated only PASP
affecting survival (p=0.04). AOSP, age, BSA, LVEDP, and OPCAB did
not influence survival. A prior history of an MI in patients with DM
did not adversely affect survival (p=0.132). 

Conclusion. Diabetics, regardless of aggressive postoperative risk
management, have sustained lower survival benefit long-term. Tech-
nique of revascularization does not appear to influence survival in
diabetics. Surgical revascularization in DM may attenuate the repor-
ted adverse prognostic impact of a prior MI. 
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Surgical cardiac revascularisation in diabetic patients:
zabrze experience
P. Tomaszewski, R. Przybylski, B. Ryfinski, M. Krason, P. Nad-
ziakiewicz, J. Foremny, M. Zembala
Silesian Centre for Heart Disease, Zabrze, Poland

Aim. Hyperglycaemia is an independent risk factor for death and
complications after coronary artery surgery.The design of the study
was single-institutional, prospective and undertaken to evaluate in
the hospital early outcomes in terms of surgical, cardiac, nephrologi-
cal, neurological and other events. 

Methods. All patients undergoing elective coronary artery bypass
surgery were grouped as diabetic and non diabetic. Patients were
treated with continuous insulin infusion (Zabrze-Portland Protocol)
to keep glucose levels between 120 and 180 mg%. Outcomes were
30-day mortality and morbidity. 

Results. In our department from October 1st, 2002 to December
31st, 2004, 2 324 patients underwent elective coronary artery bypass
surgery, 591 of whom were diabetic. There were no statistically
significant differences in demographic and epidemiological data
between diabetic and non diabetic patients and the majority of them
had multivessel disease with moderately impaired EF. Patients were
operated in CCABG,OPCAB and MIDCAB modes (Table I). 

Conclusion. Zabrze-Portland Protocol of insulin administration is
effective, safe and gives appropriate glycaemia control. There is a
tendecy of higher mortality and morbidity in diabetic patients but
with better outcome than expected. 
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Diabetic patients undergoing coronary artery revascula-
rization: how severity of the disease alters aortic struc-
ture
M. Zembala, J. Nozynski, P. Tomaszewski, M. Krason, B. Ryfinski, 
T. Hrapkowicz, A. Farmas, J. Pacholewicz
Silesian Center For Heart Diseases, Zabrze, Poland

Aim. Complications of diabetes mellitus are dominated by disor-
ders of the vascular system. Large vessel diminished durability and
elasticity are of great importance for cardiac and vascular surgeons.
One of the major elements of aortic wall are elastic fibers. The AIM
of the study was to evaluate the aortic elastic components by means
of morphometric studies in diabetic patients undergoing CABG. 

Methods. Aortic tissue was collected from twenty randomly selected
diabetic patients undergoing CABG (group I, age 58.9±5.8 Diabetes
duration 11±4 yrs). Cases with microscopic evidence of atherosclerosis
were omitted. Analogous tissue from heart donors served as the con-
trol (group II). In group I 3 566 elastic fibers have been analyzed and
in group II 4 689 fibers. Autofluorescence of elastic fibers was induced
in confocal microscope by Argon laser (490 nm), and using epifluore-
scence (520-560nm HBO 100). Morphometric measurements included:
curve length, curve width, aspect, fullness, mean grey level. 

Results. Aortic elastic fibers of diabetic patients were wider
(3.361µ vs 1.538µ; p<0.0001), shorter (5.845µ vs 6.923µ; p<0.000001)
with focal irregular thickening. Significant alternation of fiber linea-
rity was also observed in diabetic patients - both fiber aspect and
fullness (3.090 vs 2.333; p<0.0001 and 0.967 vs 0.876; p<0.0001
respectively). Fiber mean grey level was significantly lower in group
I (15.819 vs 87.16 p<0.0001).

Conculsion. Metabolic dysfunction in diabetes leads to signifi-
cant changes in structure of elastic fibers in human aorta. Differen-
ces in autofluorescence level show significant alternations in elastic
fibers composition. This may be the cause of increased aortic crum-
bliness in diabetic patients undergoing cardiovascular surgery. 
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A comparison of atherosclerotic burden between diabe-
tics and non-diabetics using a quantitative angiographic
scoring 
Y. El-Moazamy, M. Balgaith, X. Yong, M.A Elamal, N. Wang, H.K Najm
King Abdel-Aziz Cardiac Center, National Guard Heath Affairs, Riyadh,
Saudi Arabia. 

Aim. Increased severity of coronary artery disease (CAD) in dia-
betics has been reported, although this impression was based on
subjective criteria. Intuitively diabetics should have increased athero-
sclerotic burden compared to non diabetics based on their
pathophysiology. We undertook this study to Aim.ly evaluate athero-
sclerotic burden of a group of diabetic and non diabetic patients,
with particular emphasis on the severity and diffuseness of the coro-
nary involvement using quantitative coronary scoring. 

Methods. One hundred and twenty three consecutive saudi
patients underwent isolated coronary bypass surgery. Thirty patients
underwent redo or off pump surgery were excluded. The remaining
patients were divided into diabetic group (n=56) and non diabetic
group (n=37). For each patient the coronary anatomy was analyzed
and divided into 15 segments. Two experienced physicians blinded
to the clinical and biochemical data estimated coronary scoring in
the entire study. Each segment was evaluated for extent, severity
and diffuseness. Analysis of variance was used to examine the data. 

Results. There were no significant differences between the grou-
ps with regard to the clinical and biochemical data. The following
Table shows the results of coronary scoring: 

Table I. – Coronary scoring.

CoronaryScore Stenosis Stenosis Small end Distal Diffuseness 
(0-3) extent Severity Vessel extent coronary (8-40)

(0-15) (1-5) (0-8)

Diabetics 2.16±0.1 7.29±0.4 2.68±0.1 1.66±0.2 17.66±0.6
Non diabetics 1.81±0.1 5.27±0.5 2.93±0.1 1.27±0.3 16.26±0.7
P value 0.04 0.0018 0.126 0.299 0.05

Conclusion. Our study confirms the impression that diabetics
have increased atherosclerotic burden in general compared to non
diabetics. But our data Aim.ly proves that the involvement of the
distal segments is more frequent suggesting increase diffuseness of
the disease, but not the severity of the stenosis. 
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Risk factors for cardiac surgery in octogenarians
S. Iyengar, C. Lloyd, D. Pontefract, R. Mehta, S. Livesey, S. Ohri
Southampton General Hospital, Southampton, UK

Aim. Almost 30% of patients presenting for cardiac surgery are over
70 yrs old. Mortality for octogenarians carries up to 4 times the risk of
similar procedures in younger populations. Our AIM was to evaluate
risk factors for this older group and assess its impact on hospital stay. 
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Methods. Patients undergoing major cardiac surgery between
April 2000 and October 2004 were divided into 2 groups, Group A
(70-79years) and Group B (80-90 yrs) and data analysed from a pro-
spective database. Pre- and operative variables for mortality were
assessed by logistic regression analysis with comparisons between
the two groups performed for differences in outcome. 

Results. Group A comprised 1625 patients and Group B 353. Pro-
cedures for group B included CABG (137, 38.8%), CABG and Valve
(85, 24%), Valve only (109, 30.8%). Overall mortality was 4.8%
(Group A) and 7.6% (Group B). Priority of operation was significan-
tly different for predicting mortality between groups with elective or
urgent cases having similar mortalities (Group A,3.3% vs Group
B,4.2%) whereas emergent or salvage procedures carried considera-
bly higher risk in the octogenarian group (17.5% vs 31.1%) (p<0.05).
Other independent risk factors for death included angina class, ejec-
tion fraction and bypass time. Hospital stay was significantly higher
in the octogenarian group (12.1 vs 15.0 days) 

Conclusion. Cardiac surgery can be performed in octogenarians
in elective or urgent circumstances with acceptably low mortality.
Emergent or salvage procedures have a risk of death of greater than
30% compared to less than 20% in septuagenarians. 
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Are the viability studies routinely necessary for the
patients with left ventricular ejection fraction values
between 0.20-0.30 before the coronary artery bypass
surgery?
A. Gurbuz, I. Ozsoyler, B. Lafci, S. Bozok, L. Yilik, C. Ozbek, 
A. Akcay, N. Karahan
Ataturk Training and Research Hospital, Izmir, Turkey.

Aim. After coronary artery bypass grafting (CABG) the resting
perfusion defect improves in at least 65% of the patients, and there
exist viable myocardial tissues which cannot be underestimated in
the areas those were harmed by ischemia. A recovery can be seen
in the left ventricular (LV) segments after the surgery even if they
are hypokinetic, dyskinetic, or akinetic. The studies have shown that
although they are dyskinetic, these areas may have viability. It is
disputatious to use the viability tests because, for many of the
patients there are ischemic border zones those can not be detected
with imagining techniques. 

Methods. Sixty-eight patients who had an OPCAB procedure in
the last 4 yrs periode in our clinic had an ejection fraction (EF) of
20-30%. The mean preoperative EF values for these patients were
26.2±4.2. None of the patients had viability studies. 

Results. Two patients died in the early postoperative period. The
postoperative echocardiographic mean EF values were 31.4±2.2 in
the patients at the first postoperative month. 

Conclusion. Improvement of the LV functions has been establi-
shed in early postoperative period in the patients with LV dysfunc-
tion with the EF values between 20-30%. Mortality rate was in the
acceptable ranges. For this group of patients, the results of offpump
coronary artery bypass surgery are good without viability studies. 
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Prospective, randomised comparison of depilatory
cream vs clipping for preoperative skin preparation in
patients undergoing vein harvesting for coronary sur-
gery: preliminary results of veet study
R. Jutley1, R. Janas1, M. Matuszewski2, K. Hill1, S. Goad1, T. Locke1

1Northern General Hospital, Sheffield, UK; 2Glenfield Hospital, Leicester, UK.

Aim. Despite adequate preoperative skin preparation such as clip-
ping, leg wound complications following coronary surgery are more
common if thigh saphenous vein is harvested. In some series, the

infection rate is as high as 44%. Several studies have shown that
depilatory creams lower infection rates significantly, yet evidence for
use in routine coronary surgery remains to be established. 

Methods. We undertook a prospective randomised controlled trial
evaluating skin clipping and chemical depilation as techniques of
hair removal at the thigh. Outcome measures included documenta-
tion of infection according to strict CDC criteria, patient and nursing
satisfaction and tolerability. Male patients who required hair removal
prior to sternotomy had their chest hair clipped regardless of rando-
misation protocol. This allowed a useful comparison of the two
methods in the same patient. In all cases the skin preparation was
performed by nursing staff the day before surgery. Wounds were
inspected at Day 5, Week 2 and Week 6 and swabbed if evidence of
infection was observed. Each patient completed a questionnaire
relating to the procedure. 

Results. Thirty-six patients (32 male and 4 female) of mean age
65.7 yrs have been recruited to date. 20 had chemical depilation and
16 were randomised to clipping. There was no difference in age, sex
or prevalence of predisposing factors for infections such as diabetes,
peripheral vascular disease between the groups. In both there has
been a single case of infection evidenced by a positive culture. The
most notable difference between the groups was patient satisfaction.
Although all patients found both methods tolerable and comfortable,
in all 18 male patients who had both done, the preference was for
depilation. Moreover, 20/20 (100%) who had depilation were comfor-
table to undertake the procedure at home prior to surgery compared
to only 10/16 (63%) of clipped patients. All 18 nursing staff inter-
viewed found depilation easier to use than clipping. 

Conclusion. Although our study population is small, preliminary
data shows no difference in infection rates between the 2 skin pre-
paration Methods. However, chemical depilation has a higher
patient and nursing satisfaction rate than clipping. This has impor-
tant cost implications especially as patients are comfortable to
perform the preparation at home prior to surgery. The study is
ongoing and will report its final conclusions in due course. 
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Optimization of preoperative and postoperative mana-
gement of patients with type 2 diabetus mellitus, under-
going coronary artery bypass surgery with cardiopul-
monary bypass
E. Golukhova, L. Bockeria, G. Chebotareva
Bakoulev Center for Cardiovascular Surgery, Moscow, Russian Federation

Aim. Diagnostic enhancement of metabolic disorders and deve-
lopment of perioperative management of coronary artery disease
(CAD) patients with type 2 diabetus mellitus (DM) in order to redu-
ce operative risk and improve the results of surgery. 

Figure 1.



Methods. 78 patients with CAD and concomitant type 2 DM, all
male at the age of 49-64 yrs, underwent coronary artery bypass graf-
ting (CABG) (grafting by internal mammary artery + 2-4 venous
grafts) with cardiopulmonary bypass (CPB). 26 CAD patients without
type 2 DM, eligible by gender, age and performed surgery compri-
sed control group. Body mass index (BMI), prandial and postpran-
dial glycemia, HbA1C, coagulation status, glycemia alterations, elec-
trolytes, lactat and other biochemical markers were assessed in all
patients before, during and after surgery. Herewith, planned preope-
rative glycemia correction was carried out in 26 patients. We compa-
red perioperative complications in relation to metabolic and coagu-
lation system changes in CAD patients with and without type 2 DM. 

Results. It was estimated that values of postprandial glucose com-
pletely reflected altered coagulation and correlated with the HbA1C
level, but in comparison with the latter postprandial glucose was
more prone to changes, allowed to control metabolism and coagula-
tion status during treatment and predict development of perioperati-
ve complications. Preoperative correction of glucose metabolism,
based on postprandial glycemia, provided significant reduction of
intra and early postoperative complications and hence, hospitaliza-
tion duration. Non-compensated disorders of glucose metabolism
deteriorated intraoperative lactat-acydosis, however there was no
evidence of direct relations between latter and type 2 DM. While
making decision about treatment strategy of severe patients (in
NYHA 2-3 and with concomitant diseases) without evidenced
history of type 2 DM but with borderline glycemia levels, asses-
sment and measurement of postprandial glucose was more advanta-
geous than HbA1C or per oral glucose tolerance test due to several
reasons: there was no need in specific milieu, no chance of getting
pseudo-positive or negative results, it was cheap and reflected dyna-
mic changes depending on treatment strategy. 

Conclusions. Postprandial glucose is the most feasible and effi-
cient marker, reflecting metabolic disorders and wide spectrum of
postoperative complications, and thus its measurement provides bet-
ter preoperative management of CAD patients with type 2 DM,
undergoing CABG with CPB. 
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Sequential profunda bypass: direct revascularization of
profunda femoral artery and effectiveness in limb salva-
ge in severe peripheral limb ischemia
A.K. Tuygun, S. Sahin, A. Tuygun, N. Yurtseven, I. Ozdomanic, 
A. Kanca, I. Yekeler
Dr. Siyami Ersek Cardiovascular, Istambul, Turkey

Aim. To asses the effectiveness and short term results of
aorto(ilio)-deep femoral-popliteal sequential revascularization in
patients with severe lower limb ischemia.

Methods. Sequential revascularization procedure applied to 21
extremities in 15 patients with severe lower extremity ischemia who
have occlusion in superficial femoral artery, unsuitable common
femoral for revascularization or who is to be operated second time.
Patients are investigated for diabetes mellitus, hypertension, coro-
nary artery disease, atrial fibrillation, hyper cholesterolemia and
smoking risk factors. All patients evaluated with physical examina-
tion and flow pattern via hand Doppler. Color Doppler ultrasound
or digital subtraction angiography is performed if necessary. Short
and mid term results are evaluated by improvement in clinical
symptoms and walking distance. 

Results. Of 15 patients 1 was female and 14 were male. Ages
were between 41-71 and mean age was 58±7.5. In 9 patients single
and in 6 patients bilateral revascularization performed. Follow up
period were between 9-76 weeks and mean period was 32±11
weeks. Tree patients have had operation because of peripheric arte-
rial disease. Tree patients died because of non-operative causes in
the early postoperative period. In the postoperative period in one
patient single, in one patient bilateral amputation become obligatory

because of distal emboli and insufficiency of the distal vascular bed.
In the follow up period all patients have significant improvement in
clinical status and no reoperation is needed. 

Conclusion. Sequential profunda-poplital bypass is an alternative
method in patients who had superficial femoral artery occlusion and
unsuitable common femoral artery for revascularization procedure. 
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State of coronary flow in patients with arterial hyper-
tension and ischemic heart disease in depends on 24-
hour blood pressure profile
V. Tashchuk., T. Ilashchuk.
Bukovinian State Medical Academy, Chernivtsy, Ukraine

Aim. Our aim was to investigate the state of coronary blood flow
in patients with arterial hypertension and ischemic heart disease 

Methods. In depends on 24-hour blood pressure profile selective
multiproection angiography were done to 62 patients. In all patients
were perfomed 24 hrs blood pressure monitoring. In depends on
values of 24 hrs index which defines a 24 hrs profile of the blood
pressure all patients were divided into two groups. In I group (dip-
per) were included 30% persons with 24 hrs index in borders 10-
20%. II group (non-dipper) consist of 32% patients in which 24 hrs
index was less then 10% or more then 20%. 

Results. Analysis of results of selective angiography has shown that
frequency of revealing an isolated lesion of left or right coronary
artery was some higher in patients of the I group (36.67+8.79%
events) in comparison with patients of II group (21.87+7.31% persons,
p>0.1). Frequency of revealing two-vessels lesion of coronary arteries
was not different between groups for certain and formed 33.33+8.61%
patients and 28.13+7.95% (p>0.5) persons in I and II groups, accor-
dingly. Three-vesselse lesion of coronary artery was detect more fre-
quent in patients of II group (46.88+8.82% events) in comparison with
I group (23.33+7.72% patients, p<0,05). Haemodynamic significant
(narrowing more than 50%) stenosis of coronary arteries for certain
were found more often besides patients of II group (50.00+8.84%
events) in comparison with patients of I group (20.00+7.30% persons,
p<0.02). Haemodynamic non-significant (narroving less than 50%) ste-
nosis for certain were found more often besides persons of I group
(66.66+8.61%) in comparison with patients of II group (21.87+7.31%
patients, p<0.001). Full occlusion of left or right coronary arteries was
more often discovered in patients of II group (28.13+7.95% events) in
comparison with patients of I group (13.33+6.21% persons, p>0.1),
though difference was unauthentic. 

Analysis of angiography data has shown that total lesion of heart
arteries was some higher in patients of II group (46.38+16.31%) in
comparison with patients of I group (29.15+7.28%, p>0.2). Besides,
in examined patients revealled simultaneous lesion of several coro-
nary arteries. 

Conclusion. Our results find acknowledgements in data of other
researchers, who indicate that with increasing a frequency of revea-
ling pathological profile of blood pressure 'non-dipper' is greatly
worsenned the flow of coronary atherosclerosis in patients with
arterial hypertension. Other authors note that arterial hypertension
lead to ingibing nfluence upon collateral blood flow in coronary
arteries, than possible explain our data. 
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Low dose dobutamine stress echocardiography to pre-
dict reversibility of mitral regurgitation with CABG
F. Roshanali, M. Mandegar, M. Yousefnia
Day General Hospital, Tehran, Iran

The optimal management of moderate (grade 2-3+) ischemic
mitral regurgitation (MR) at the time of coronary artery bypass graf-
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ting (CABG) remains controversial. While CABG alone can reverse
regurgitation in some patients with moderate mitral regurgitation,
adjunctive mitral repair may be necessary in others. We performed
low dose dobutamine echocardiography (DSE) in 60 patients: Group
I, consisting of 25 patients with reduction in MR by DSE, had CABG
alone; and Group II, comprised of 35 patients in whom MR was
unchanged during DSE, had mitral valve repair as well as CABG.
Post-op ejection fraction in Group I (12.2%) improved more than
that in Group II (9.3%) (p<0.01). MR was reduced in both groups
(p<0.0001). CABG alone is sufficient to correct moderate mitral
regurgitation when MR is less during DSE and when viable myocar-
dium is present.

C135

Quality of life in patients with type 2 diabetes mellitus
before and after coronary artery by-pass surgery
V. Peric1, M. Borzanovic2, A. Jovanovic1, R. Stolic1

1University of Pristina, Kosovska Mitrovica, Yugoslavia; 2Dedinje Cardio-
vascular Institut, Belgrade, Yugoslavia.

Aim. It is well documented that the patients (patients) with type 2
diabetes mellitus have worse prognosis during the hard cardiovascu-
lar events and after coronary artery by-pass surgery (CABG) compa-
ring to non-diabetic population. However, it is not quite clear what
is the quality of life (QOL) in diabetics who underwent CABG. The
determination of the QOL in these patients was the aim of our
study. 

Methods. From February to May 2002, we prospectively studied
243 consecutive patients, who underwent elective CABG. The Not-
tingham Health Profile Questionnaire (NHP) part I was used as the
model for QOL determination. It contained 38 subjective statements
divided into six sections: physical mobility (PM), social isolation (SI),
emotional reaction (ER), energy (En), pain and sleep. The question-
naire was distributed to all patients before and six months after
CABG. The scores were ranged from zero to 100, by adding the
item weight, determined by Thurstone method of paired compares,
to every positive answer. 

Results. Diabetes mellitus was detected in 46/243 (18.93%)
patients. 11/46 (23.91%) were females, aged 59.54±5.75 yrs and
35/46 (76.09%) were males aged 60.13±8.97 yrs. Results of the
Mann-Whitney test showed no differences between diabetics and
non-diabetics in any of the QOL sections (total NHP score =
27.76±21.23 versus 30.12±21.46, p=0.448). Two hundred twenty six
patients (41 diabetics) filled in the postoperative questionnaire. Six
months after CABG, the QOL in patients with diabetes mellitus was
improved in 65.85% (27/41 patients), normal before and after
CABG in 12.19% (5/41 patients), and decreased in 21.95% (9/41
patients). Wilcoxon test of equivalent pairs showed significantly
better QOL of diabetics after surgery in all sections of NHP (p<0.01
for PM, ER and pain; p<0.05 for sleep) with the exception of SI
section (p=NS). In purpose of determining of independent predic-
tors of QOL changes, we performed the univariate logistic regres-
sion. It was followed by multivariate regression analysis including
all statistically significant variables (p<=0.20). Among 26 examined
variables with potential influence on postoperative QOL, diabetes
mellitus was the independent predictor of the QOL decrease in PM
section (p=0.005, odds ratio = 4.937, 95% confidence interval 1.64
to 14.87). 

Conclusion. QOL in type 2 diabetics before CABG is not diffe-
rent from the QOL of non-diabetic subjects. QOL in diabetic patients
was significantly improved after performed CABG surgery. Type 2
diabetes mellitus is independent predictor of decrease in PM section
of QOL six months after CABG. 
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Comparison of the effects of the  different drugs on the
spasm of the radial artery grafts used in the patients
undergoing coronary artery by-pass grafting surgery
V. Nisanoglu, N. Erdil, R. Tuten, H.B. Cihan, K. Aydemir, N. Aydin,
R. Kutlu, B. Battaloglu
Inonu University, Faculty of Medicine, Malatya, Turkey

Aim. Radial arteries are increasingly used as conduits for coronary
artery bypass grafts (CABG), but perioperative graft vasospasm con-
tinues to be a concern. Pharmacologic prophylaxis for prevention of
radial artery spasm is critical after surgery. Therefore, we investiga-
ted the vasodilatory effect of calcium antagonist and É¿-Blockers. 

Methods. We evaluate the vasodilatory effect of diltiazem alone
(group1), nifedipine alone (group2), amlodipine alone (group3),
nebivolol alone (group4) and niphedipine in combination with
metoprolol (group5). Seventy-seven patients undergoing isolated
CABG with radial artery were prospectively randomized to oral
agents 4 or 5 days before operation. We examined the dilatation of
the lumen diameter and area of the radial artery with high-resolution
ultrasonography just before and 4-5 days after drug treatment. 

Results. Diltiazem alone (p=0.058) and niphedipine in combina-
tion with metoprolol (p=0.067) did not showed a significant increase
in the lumen diameter and area after drug treatment compared with
before treatment. Nifedipine (p=0.007) and amlodipine (0.003) resul-
ted in a statistically better response than nebivolol (0.047) regarding
lumen diameter and area. 

Conclusion. The vasodilator of choice in radial conduits is still a
matter of controversy. Radial artery is prone to post-CABG vasospa-
sm and early graft failure, which may be neurohormonally media-
ted. Use of the prototypical calcium channel antagonist diltiazem
has been advocated as a strategy and traditionally used in the pre-
vention of early postoperative spasm. Our results demonstrate that
calcium channel antagonists are not equally effective in radial artery
vasodilatation. Both nifedipine and amlodipine appear to be the
most effective in reducing radial artery spasm. Although nebivolol, a
É¿-blocker, resulted in vasodilatory effect, the response is not potent
as nifedipine or amlodipine.  
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Inhibition of poly(adp-ribose) polymerase reduces car-
diomyocytic apoptosis after global cardiac arrest under
cardiopulmonary bypass
C.H. Yeh, C.H. Lee, T.P. Chen, Y.M. Lin
Chang Gung Memorial Hospital, Keelung, Taiwan

Aim. Cardiomyocytic apoptosis occurs after cardiopulmonary
bypass despite the progression of the perfusion techniques and car-
dioplegic solutions. Reactive oxygen species and peroxynitrite con-
tributed to the ischemia/reperfusion cardiac injury, which initiated
the formation of single strand DNA breaks. Single strand DNA
breaks then activated the nuclear poly (ADP-ribose) polymerase
(PARP), which lad to cellular damage. Therefore, the inhibition of
PARP might improve the recovery of cardiomyocytes from oxidative
injuries. In this study, experiments were designed to determine that
if PARP inhibitor could decrease the myocardial ischemia/reperfu-
sion injury after cardioplegia-induced global cardiac arrest under
cardiopulmonary bypass (CPB), attenuate the appearance of car-
diomyocytic apoptosis, and decrease the damage of reactive oxygen
species. 

Methods. New Zealand white rabbits (10 in each group, each 2.5-
3.5 Kg) received total CPB. Rabbits were weaned from CPB and
reperfused for 4 hours before the hearts were harvested. Blood was
sampled at various time points. 3-Aminobenzamide (3 mM) and/or
3-aminobenzoic acid (3 mM) were add to the cardioplegic solution.
The ascending aorta was cross-clamped for 60 minutes while inter-



mittent cold crystalloid cardioplegic solution was infused into the
aortic root every 20 minutes. The myocardium of the reperfused
hearts and control hearts were harvested and studied in vitro for evi-
dence of apoptosis using TUNEL method and western blot analyses
of cytochrome C and apoptosis-inducing factor. The reactive oxidati-
ve insults were checked using ELISA to detect plasma isoprostane
and cytokines levels. 

Results. The occurrence of cardiomyocytic apoptosis was signifi-
cantly reduced in groups with PARP inhibitor compared with groups
without PARP inhibitor. Plasma isoprostane and various cytokines
elevation were significantly higher in groups supplemented without
PARP inhibitor but significantly reduced in the groups with PARP
inhibitor. Western blot analysis of AIF and cytochrome c revealed
similar patterns. 

Conclusion. PARP inhibitor-supplemented crystalloid cardiople-
gic solution diminished postischemic cardiomyocytic apoptosis and
reactive oxygen species injuries after global cardiac arrest under car-
diopulmonary bypass, possibly via prevention of both caspase-
dependent and _independent apoptotic pathways. 
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Shortening the time of aortic crossclamping and extracor-
poreal circulation in high-risk patients with ischaemic
heart disease by means of the st. Jude graft connector
V. Bruk
University Hospital Olomouc, Olomouc, Czech Republic

Aim. Recently there has been an increasing number of high-risk
patients indicated for aortocoronary bypasses. These patients, mostly
elderly, with numerous associated diseases and left ventricular
dysfunction, are operated on without ECC. In the patients who can-
not tolerate this procedure surgery is performed with ECC either on
the beating heart or in cardioplegic heart arrest. In our hospital, the
proper use of the St. Jude graftconnector resulted in a significantly
shorter cross-clamping time and decreased duration of ECC. 

Methods. All operations were performed by standard methods,
i.e. antegrade crystalloid cardioplegia, normothermia. 

In every patients LAD was bypassed by LIMA, other bypasses were
performed by saphenous vein grafts. Central anastomoses of the vein
graft were constructed using the graftconnectors. Peripheral anasto-
moses of the vein grafts were created after the start of ECC, cross-
clamping of the aorta and administration of crystalloid cardioplegia.
Immediately after that, the aortic cross-clamping was released and
LIMA was anastomosed during reperfusion time using stabilizer. 

Results. The above surgical procedure was used in 5 patients in
whom triple aortocoronary bypass was performed. ECC time 38 min
(30-50 min) 

XC 19 minutes (14-21min). Postoperative course of all the patients
was uneventful. 

Conclusion. Reasonable use of the St. Jude graftconnectors in
patients with ischaemic heart disease with ECC contributed to shor-
tening cross-clamping time and ECC duration.
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Evaluation of myocardial revascularization results by
body surface potential mapping   
E. Goluk.Hova, I. Polyakova, M. Kruglova, L. Bockeria
Bakoulev Center for Cardiovascular Surgery, Moscow, Russian Federation

Aim. to evaluate results of PTCA with stenting or CABG by body
surface mapping (BSM). 

Methods. Seventy four patients undergoing surgical or interven-
tional correction of CAD were enrolled in our study. PTCA with
stenting was carried out in 36 patients, CABG in 38 patients. All
patients underwent angiography, myocardial scintigraphy and BSM

with simultaneous exercise (bicycle) test. Latter was performed befo-
re and 1 week _ 3 months after surgery. Cardiag System (Czech
Republic) with ECG in 80 unipolar leads was used for BSM at stress
tests. We analyzed location and dimensions of negative zone on
_STT departure integral maps (integral values differed < -2SD from
mean normal values) at rest and peak loading. Normal values were
obtained in 40 healthy volunteers. 

Results. DI<-2 zone _ negative zone on _STT departure integral
maps turned out to be highly sensitive indicator of local electrical
repolarization changes in CAD patients. Its dimensions and location
at peak loading were compatible with presence and location of per-
fusion defect area or coronary artery stenosis with 67-100% accuracy
depending on ischemic lesion localization (in anterior, lateral or
postero-inferior ventricular walls). 

It was observed significant improvement in patientsÅf condition
(Table I).and reduction of BSM quantitative indices (Table II) after
myocardial revascularization. 85% of patients postoperatively
demonstrated significant positive changes in departure maps both at
stress and rest. 15% of patients presented these changes only at
greater steps of loading. It was revealed significant reduction of
index, characterizing size and volume of chronic ischemia region
after myocardial revascularization (Table II).

Conclusion. BSM with simultaneous exercise stress test is a high
resolution method in revealing and topical diagnosis of chronic
ischemia. DI<-2 zone changes can be used for evaluation of itsÅf
volume and location. Indices of _STT departure maps may be help-
ful in assessment of myocardial revascularization 
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Vascular growth factors in the development of resteno-
sis after percutaneous coronary interventions
Y. Buziashvili, S. Matskeplishvili, J. Kamardinov, A. Staferov, 
M. Eldarov, K. Skryabin, M. Kirpichnikov, L. Bokeria, R. Petrov
Bakoulev Scientific Center, Moscow, Russian Federation

Aim. Restenosis of coronary arteries after endovascular interven-
tions significantly restricts clinical effectiveness of the procedure in
late postoperative period despite recent advances in implantable
devices and pharmacological support. To evaluate the temporal
changes of humoral expression of vascular endothelial growth fac-
tor-165 (VEGF) and basic fibroblast growth factor (bFGF) in patients
with coronary artery disease (CAD) before and after percutaneous
coronary interventions (PCI) and to determine prognostic significan-
ce of these factors as markers of restenosis development. 

Methods. The study group included 47 male patients with CAD
(mean age 58.3±10.5 yrs). The control group consisted of 29 healthy
male volunteers (mean age 51±6.3 yrs). Coronary angiography
showed single-vessel CAD in 13 patients (27.6%); two-vessel disease
_ in 6 patients (12.7%) and three-vessel disease – in 28 patients
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Table I. – Improvement in patientsÅf condition.

Table II. – Significant reduction of index, characterizing size and
volume of chronic ischemia region after myocardial revascularization.
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(59.7%). PCI were performed on 143 stenotic arterial segments.
VEGF and bFGF levels were determined in plasma by enzyme-
linked immunosorbent assay on 'Anthos-2020' microplate analyzer
(Austria). Blood samples were taken before and 24 h after coronary
angioplasty. 

Results. The plasma concentrations of VEGF and bFGF was
increased in patients with CAD compared to the control group.
There was no distinct correlation between the level of growth fac-
tors and age of patients, CAD duration, presence of arterial hyper-
tension and cholesterol concentration. The humoral expression of
VEGF during PCI revealed no significant changes: 169.9±102.1
pg/ml at baseline and 173.9±101.6 pg/ml after procedure. However,
bFGF showed pronounced dependence on the extent of endovascu-
lar procedure: in the group of patients with revascularization of at
least three arterial segments, the level of bFGF in postoperative
period decreased by 2.1, whereas in the group with less intervention
it moderately fluctuated tending to insignificantly decrease. Late fol-
low-up (17.4±3.2 months) results were related to the bFGF level at
24 hours after PCI irrespective of the number of diseased coronary
arteries and extent of revascularization. The presence of angio-
graphically confirmed restenosis correlated with a dramatic drop in
bFGF concentration in plasma immediately after intervention
(r=0.8708, p=0.0014). At the same time in patients without restenosis
no significant change in bFGF level has been revealed. 

Conclusion. The plasma concentration of main vascular growth
factors (VEGF and bFGF) depends on severity and extent of coro-
nary atherosclerosis and is an Aim. criterion reflecting the severity
of CAD. Both the total of bFGF level and the consistent patterns of
bFGF concentration one day after PCI may serve as reliable indica-
tor of increased restenosis risk in late postoperative period.
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The effect of the skin and subcutaneous incisions on sti-
mulation of angiogenesis and ateriogenesis in the
patients having peripheral arterial disease
C. Ozbek, M. Kestelli, E. Tuluk.Oglu, B. Emrecan, T. Goktogan, 
S. Bozok, H. Yasa, A. Gurbuz
Ataturk Training and Research Hospital, Izmir, Turkey

Aim. The perfusion of the ischemic tissues depnd on angiogene-
sis and arteriogenesis despite the corrective vascular procedures. As
a matter of fact, the compensation mechanisms against ischemia
serve to these two biologic events. The cessation of the compensa-
tion mechanisms in fact means cessation of angiogenesis and arte-
riogenesis which may even accelerate need for an amputation. The
bypass surgery besides its benefits increases the Macrophage Che-
moattractant Protein-1(MCP-1) levels by the surgical skin incisions
and the dissections. This will lead to accumulation of the macropha-
ges at the surgical sites. The growth factors secreted by the
macrophages are effective on the arteriogenesis and the angiogene-
sis. 

Methods. There is a need for long skin incisions and subcuta-
neous dissections for preparation of reverse saphenous vein graft
besides the preparation of the femoral and the popliteal arteries in
the patients who will have a femoropopliteal bypass procedure. In
the ascending venous arterialization procedure which is used for the
revascularization of the extremities with unreconstructable arterial
bed, incisions for preparation of a saphenous vein graft is also nee-
ded besides the incisions and dissections for preparation of the out-
flow points. 

Results. Long skin incisions and subcutaneous dissections are
together with cell, small vessel and nerve injuries. MCP-1 levels in
the plasma and the tissues increase due to the surgical skin inci-
sions. MCP-1 activates the monocyte-macrophage system and leads
to accumulation of macrophages at the wound site. These
macrophages stimulate the angiogenesis and arteriogenesis by secre-
tion of growth factors. Besides, surgery accelerates the angiogenesis

and the arteriogenesis. It stimulates the hypothalamo-pituitary axis
as the homeostasis is disturbed. 

It forms hormone and chemokine storm. The hormone and che-
mokine storm strengthens the ischemia compensating mechanisms.
Incisions and dissections accelerate the gene transcription. 

Conclusion. There is a need for angiogenesis and arteriogenes
for reperfusion of the ischemic tissues. Requirement for angiogene-
sis and arteriogenesis will become a current issue at the and as
peripheral arterial surgery have the risk of failure besides the athero-
sclerosis being a progressive disease. 

C142

Experimental rationale and the first experience of the-
rapeutic angiogenesis using vegf 165 gene in patients
with ischemic heart disease 
L. Bockeria, E. Golukhova, M. Eremeeva, I. Aslanidi, V. Merzliakov,
G. Georgiev, S. Kiselev, I. Berishvili, M. Vakhromeeva, R. Serov, 
T. Artiuhina , Y. Basarab , E. Polyakova, M. Lukashkin. 
Bakoulev Center for Cardiovascular Surgery, Moscow, Russian Federation

Aim. Was to study the effect of plasmid gene VEGF 165 experi-
mentally and in patients with ischemic heart disease (IHD). 

Methods. Experimental investigation: we used a model of chronic
peripheral muscle ischemia in rats. Clinical investigation: 29 patients
undergoing surgical revascularization received plasmid gene hVEGF
165 injections directly into myocardium. An inclusion criterion was
inoperable coronary arteries detected by coronarography or during
coronary artery bypass grafting (CABG) with viable myocardium at
supplying area (detected by single-photon emission computed
tomography - SPECT and positron emission tomography - PET). Eli-
gible patients underwent elective CABG, combination of CABG +
transmyocardial laser revascularization (TMLR) or TMLR only. Fol-
low-up was performed in 1, 2-4, 6-8 and 12 months. 

Results. We detected increase of capillary density in rats periphe-
ral muscle in 30 days after VEGF gene injection. In clinical investiga-
tion all patients reported significant angina relief and improvement
in quality of life. We compared influence of VEGF with TMLR (CO2)
and isolated TMLR (CO2) on myocardium. Improvement in myocar-
dial perfusion appeared in 6 months after TMLR and in 2-4 months
after TMLR+plasmid gene hVEGF 165 injection. 

Conclusion. The first experience of using VEGF 165 gene admi-
nistration is safe and causes no side effects. It is efficient method of
myocardial revascularisation in combination with TMLR in IHD
patients with ungraftable coronary arteries. 

C143

Serume electrolyte concentration and urine electrolyte
excretion following cortonary artery bypass grafting
surgery
M. Svagzdiene, R. Benetis, E. Sirvinskas
Kaunas Medical University, Kaunas, Lithuania

Aim. The aim of the study was to compare serum electrolyte con-
centrations and urine electrolyte excretion in patients with and
without AF after coronary artery bypass surgery with cardiopulmo-
nary bypass. 

Methods. The data of 72 male patients who underwent coronary
artery bypass grafting (CABG) with cardiopulmonary bypass, becau-
se of coronary artery disease, were analyzed. Group I included 50
patients without AF after surgery and Group II included 24 patients
with AF after surgery. Serume electrolytes were measured before the
surgery , after arrival at ICU and on the next morning after surgery.
Urine electrolyte excretion was measured 24 hours before the sur-
gery, during the surgery and on the first postoperative day in the
ICU. 



Results. Before the surgery in the group II serum potassium,
magnesium, calcium and ionized calcium was significantly lower
(accordingly 4.11±0.28 in group I and 3.86±0.41 in group II, p=0.03;
0.98±0.35 in group I and 0.83±0.04 in group II, p=0.068; 2.19±0.13
in group I and 2.09±0.20 in group II, p=0.031; 1.04±0.49 in group I
and 0.98±0.089 in group II, p=0.003). The concentrations of serum
sodium, chloride and phosphate did not differ between groups
before the surgery. After arrival to the ICU serum potassium and
phosphate concentration was lower in group II (accordingly
4.66±0.36 in group I and 4.40±0.29 in group II, p=0.006; 1.09±0.20
in group I and 0.96±0.18 in group II, p=0.009). But the concentra-
tion of magnesium was lower in group I (1.29±0.29 in group I and
1.49±0.39 in group II, p=0.024). On next postoperative morning
serum electrolyte concentrations did not differ significantly between
groups, except the concentration of magnesium which was still
lower in the group I (0.93±0.13 in group I and 1.00±0.21 in group II,
p=0.077). The urine excretion of electrolytes did not differ signifi-
cantly between the groups before the surgery, except potassium
excretion (42.49±19.14 in group I and 24.31±7.84, p=0.001). During
the surgery urine excretion of electrolytes did not differ between
groups. The urine excretion of electrolytes after the surgery was
higher in the group I with the exception of excretion of magnesium,
which was statistically insignificant. 

Conclusion. Patients who tend to develop AF after CABG with
CPB have lower serum potassium, magnesium, calcium and ionized
calcium concentrations before the surgery and lower potassium and
phosphate concentrations after the surgery. Also they excrete more
potassium before the surgery, and their excretion of all the electroly-
tes is higher after the surgery. 

V001

Microembolism in patients one year after heart valve
surgery
V. Dalinin1, J. Svennevig2, P. S. Lingaas2, K. Hatteland2

1Institute of Thorachic Surgery, Moscow, Russian Federation; 2Rikshospi-
talet, Oslo, Norway.

Aim. Tromboembolism is a feared complication following heart
valve replacement. Cerebral microembolic signals may be detected
using Doppler ultrasonography. Doppler ultrasound has been used
to detect microemboli during CPB. MES has also been detected in
association with myocardial infarction, left ventricle aneurysm, atrial
fibrillation and carotid artery stenosis. The aim of the present study
was to examine the frequency of MES in patients one year after
heart valve replacement, to look for possible risk factors associated
with MES and for any correlation with cerebral events. 

Methods. Two hundred sixty four patients (mean age was
66,3±12,4) were examined more than one year after heart valve repla-
cement (group A). Thirty patients who had undergone various cardio-
vascular operations but without heart valve pathology (mean age was
62,5 (± 8,7) served as controls (group B). A newly developed
microemboli detector, EMEX-25 (Hatteland Instrumentering, Norway)
was used to detect microembolic signals from both carotis arteries. 

Results. In group A MES were detected in 62 %, in group B in
46% of the patients. The difference between valve patients and non-
valve patients was not statistically significant (p=0.2). In group A a
correlation was found between the number of MES and postoperati-
ve stroke, smoking, previous cardiovascular operations and the
EUROScore (p<0.05). There was no correlation between the total
number of MES and anticoagulation (INR and anticoagulation the-
rapy), atrial fibrillation, cholesterol level, NYHA class, gender, age,
valve type or valve position. In group B a correlation was found for
age, elevated serum creatinine level (>200 uMol/L), atrial fibrillation
and EUROScore. Cerebral events were diagnosed in 35 MES-positive
patients in group A and their correlation with the total number of
MES was statistically significant. 

Conclusion. MES were detected in valve patients as well as in non-
valve patients one year after surgery. The difference between the two

groups was not statistically significant. The association between possi-
ble risk factors and MES varied between valve patient and non-valve
patients. A strong correlation between number of MES and late posto-
perative cerebral events in MES-positive valve patients was found.

V002

The low inr treatment strategy of oral anticoagulant the-
rapy for chinese patients with mechanical heart valve
prostheses
X. Meng, H. Zhang
Beijing Anzhen Hospital, Beijing, China

Aim. The purpose of this study is to define the optimal INR inten-
sity of oral anticoagulant therapy for Chinese patients with the valve
replacement opertion. 

Methods. One thousand six hundred fifty eight cases of mechani-
cal valve replacement in Anzhen Hospital were involved and the
correlation between the anticoagulant intensity and complications
was analysed. 

Results. 1508 patients were followed up for 3.84±1.37 yrs (0.08
yrs to 5.08 yrs). The final mean of INR was 2.13±0.56 and warfarin
dose was 3.09±0.85 mg/day. The anticoagulation-related throm-
boembolism incidence rate was 1.17% pty ; the anticoagulation-rela-
ted hemorrhage incidence rate was 2.02% pty ; the total thromboem-
bolism or hemorrhage complication incidence rate was 3.24% pty.
The total complications rate of INR 1.3-2.3 group (AVR: 1.3-1.8; MVR
DVR: 1.8-2.3) was significantly the lowest in all groups. 

Conclusion. The optimal INR for Chinese patients with mechani-
cal heart valve prostheses is the INR range from 1.3 to 2.3 and for
MVR is 1.8 to 2.3, AVR is 1.3 to 1.8, DVR is 1.8 to 2.3. This anticoa-
gulant strategy prevents thrombosis /hemorrhage events as effecti-
vely as conventional anticoagulation method.

V003

The on-x mechanical heart valve prosthesis aspirin-
only trial: preliminary results at up to 16 months fol-
low-up
U. Mehlhorn1, A. Laczkovics2, K. Matschke3, D. Reber2, P. Savvidou-
Zaroti1, I. Schade3, A. Liebold4

1University of Cologne, Cologne, Germany; 2University of
Bochum, Bochum, Germany; 3University of Dresden, Dresden, Ger-
many; 4University of Rostock, Rostock, Germany.

Aim. Chronic anticoagulation is the most frequent source of com-
plications in patients with mechanical heart valves. Because of its
reported low hemolysis and thrombogenicity, the On-X prosthesis
(MCRI˝, Austin, TX, USA) may require less anticoagulation than is
current standard. The aim of our prospective, non-randomized, lon-
gitudinal multicenter trial is to test the hypothesis that selected
patients after aortic valve replacement (AVR) with an On-X valve can
be maintained safely on low-dose (100 mg/day) aspirin-only. 

Methods. In accordance with FDA Aim. performance criteria, 100
On-X AVR patients on aspirin-only will be followed over 5 yrs and
compared with 100 On-X AVR patients on standard coumadin (con-
trol group) with respect to thromboembolic events, valve thrombo-
ses, and bleeding complications. Inclusion criteria are sinus rhythm,
concomitant coronary surgery and valve repair allowed, absence of
thrombophilic disorders, and aspirin responsiveness. 

Results. As of January 2005, 72 patients (59±10 yrs, 15 women, 57
men) have been enrolled and 30 have been subjected to aspirin-
only. There was one valve thrombosis in a non-compliant patient,
one thromboembolism of unknown source with no residuals, one
questionable TIA, and 5 patients were switched to coumadin accor-
ding to protocol (arrhythmia, non-compliance). The remaining 22
patients are at 10±4 (range: 3 to 16) months follow-up on aspirin-
only. In the control group there was one questionable TIA. 
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Conclusion. These preliminary data indicate that selected
patients with an On-X valve in aortic position may be safely maintai-
ned on low-dose aspirin-only. However, more patients and longer
follow-up are required to draw valid conclusion.

V004

Preoperative anticoagulation and a successful mitral
valve replacement in a patient with extended cerebral
hemorrhagical infarctus
A. Cekirdekci, U. Yetkin, E. Ayva, N. Eren, T. Sasirtan, E. Yetkin, D.
Kaya, M. Yaman
Medical Faculty, Afyon Kocatepe University, Afyon, Turkey

Aim. Majority of cerebrovascular diseases effects both brain and
heart. It is known that cerebral and cerebellar hemorrhagic infarctus
in rheumatic mitral stenosis and atrial fibrillation is due to emboliza-
tion. There isnÅft enough information in literature about mitral valve
replacement after large cerebral hemorrhagic infarctus. 

Methods. A 60 yrs old man admitted for severe mitral stenosis
operation. He was hospitalized and treated because of pulmonary
edema (2 times) was developed 4 weeks ago and left hemiparesis 3
weeks ago and he was diagnosed as intracerebral hemorrhagic
infarctus. His functional capacity was NYHA Class III. Echocardio-
graphy showed severe mitral stenosis and pulmonary hypertension.
Brain CT showed infarctus areas in scattered focal hemorrhagies at
right temporo - parieto - occipital region beside periventricular
infarctus. With neurologic consultation we began 1x6 000 IU/day
enoxaparin to prevent new brain embolies. Also he was treated with
combined medical agents for AF with rapid ventricular response. 

Results. Enoxaparin treatment was lasted 3 weeks and control CT
showed normal cortical density in chronic infarctus area. Neurology
reconsultation determined resorption symptoms and gave permis-
sion for operation. MVR was performed with 29 no SJM mechanical
bileaflet valve and discharged on postop 8th day with cure. Fourth
week control showed that prothesis has a normal function (echocar-
diographically) and NYHA class was regressed to I. 

Conclusion. We recommend spiral CT for following the resolution
of cerebral hemorrhagic infarctus and LMWH for controlled anticoa-
gulation for patients with high embolization risk. Also we suggest
that SJM valves lead to high rate success with excellent hemodyna-
mic characteristic, superior durability and easy replacement. 

V005

Anticoagulation after biological aortic valve replace-
ment is unnecessary for patients with sinus rhythm
prior to surgery
P. Vogt1, A. Menon1, I. Martinovic1, H. Zurbruegg2, M. Schoenburg3,
M. Heidt1
1University Hospital, Giessen, Germany; 2Meoclinic, Berlin, Germany;
3Kerckhoff-Clinic Foundation, Bad Nauheim, Germany.

Aim. According to the AHA guidelines the minimal level of anti-
coagulation required after biological aortic valve (AVR) replacement
remains unsettled. This paper analyses the incidence of thromboem-
bolism, bleeding and neurological events after AVR without anticoa-
gulation in patients presenting sinus rhythm (SR) prior to surgery. 

Methods. 311 patients, mean age 71 yrs, undergoing isolated AVR
or combined AVR+CABG were retrospectively assessed with regard
to patient characteristics, risk factors, heart rhythm, incidence of
temporary atrial fibrillation (Afib), thromboembolism, bleeding and
neurological events early, 30 days and 18 months after surgery. 

Results. Preoperatively, SR was present in 94% of patients and 6%
had intermittent Afib. Frequency of risk factors was: smoking 15%,
hypertension 72%, diabetes 26%, hypercholesteremia 48%, peripheral
arterial occlusive disease 6%, chronic obstructive pulmonary disease

15%, renal insufficiency 16%. A history of preoperative myocardial
decompensation was found in 21%, syncope in 12%, transient ische-
mic attacks in 1.6% and stroke in 4%. Preoperatively, 4.8% of patients
were in NYHA class IV, 74% in NYHA class III. Three-vessel coronary
artery disease was found in 10%, single-vessel disease in 4%. Opera-
tive mortality was 3.2% (10/311). Hospital events were: rethoraco-
tomy for bleeding 3%, need for pacemaker 9%, stroke diagnosed
after extubation 2.2%, wound infection 3%, and perioperative myo-
cardial infarction 0.6%. Postoperatively, 91% of patients were in SR,
43% had temporary Afib 10 days and 21% 30 days after surgery. Late
mortality was 0.6%. After 18 months, 96% were in SR, 2.7% had
paroxysmal Afib, 1.7% permanent Afib. There was 1 late stroke, 1
episode of thromboembolism and 1 of bleeding, 0.3% each. 

Conclusion. Anticoagulation after biological aortic valve replace-
ment seems to be unnecessary. The majority of patients with sinus
rhythm prior to surgery prove to maintain their stable heart rhythm
up to more than one year after surgery. 

V006

Universal strut chordae sparing mitral leaflets replace-
ment: new technique for preserving of anterior and
posterior annuloventricular continuity
S. Dzemeshkevich, S. Korolev, V. Raskin, V. Vodyassov, J. Frolova,
V. Grammovich, E. Sinitsin, R. Akchurin
Cardiology Research Center, Moscow, Russian Federation

Aim. Preservation of annuloventricular continuity AIMs to main-
tain LV functuon and geometry. The effect chordae sparing MV
replacement will be more significant if we preserve anterior and
posterior chordae tendinae attachments. 

Methods. The surcical technique: four small squares of anterior
and posterior mitral leaflets were preserved together with the corre-
sponding four strut chordae. The other chordae and diseased parts
of leaflets were removed. The preserved four strut chordae were
fixed in pairs to the appropriate anterior and posterior semicircles of
the mitral fibrotic ring so that they divide each semicircle into thirds.
If it was necessary we performed subvalvular plastics and decalcina-
tion. 124 patients were operated (ages - 55.8-9.1 yrs): rheumatic -
89, degenerative - 35. Additionally 46 patients underwent LÑ@
reduction plastics by left atrium enlargement, 24 - De Vega TV-pla-
stics, 29 - aortic and mitral double valve prosthesis, 13 - CABG. Disc
valves were implanted for 29 patients, beleaflets - for 95. All patients
were in 3-4 NYAH class. 

Results. One hundred twenty two patients were discharged from
hospital. Hospital mortality: 2 patients (l.6 %). The needs for inotropic
support were minimal after the operation. The results were followed
up to 7 yrs: there were 93.5% of patients in 1-2 NYAH class. There
have been ÑÅÑÄ cases of thrombosis or thromboemboly.

Conclusion. By using the new surgical technique of strut chor-
dae sparing mitral leaflets replacement (SChS-MLR) we replace
mitral leaflets only and preserve anterior and posterior strut chordae
tendinae attachment. The both anterior and posterior chordae sup-
port promote the better preservation of LV regional and global func-
tion. The new technique is universal for the patients with MI as well
as the patients with MS. The operation is standardized, safe and
hemodynamically effective. 

V007

Reconstruction of left atrium and ventricle by preserva-
tion of mitral valves apparatus and plasty of left atrium
during mitral valve replacement
V. Popov, L. Sytar, V. Beshlyaga, I. Gekov
Amosov Instit. of Cardiovascular Surgery, Kiev, Ukraine

Aim. To analyzed possibillities of reconstruction of the left volumes
of the heart by redution of LA with preservation of MV during MVR. 



Methods. Between January 1st  1997 and June 1st 2004 85
patients were operated with mitral valve diseases (MVD) and giant
LA (diameter 60 mm and more). Ages ranged from 19 to 59 yrs old
(average 42.6±

6.4 yrs). 58 (71.6%) patients were in IY NYHA class and 27
(28.4%) in III class. Atrial fibrillation was marked at 69 (81,2%)
patients. There were used  monodisc mitral prostheses (Allcarbon-
type) with orientation of the large margin to the posterior leaflet (n=
78), bileaflet valve prostheses (n= 7). LA`s plasty was performed by
Kawazoe`s method (n= 36). Preservation of posterior Mvwas perfor-
med in all cases and translocatioon of anterior leaflet`s papillary
muscles was performed together with MVR (n= 21). Combined ante-
retrograde St.Thomas cardioplegia with addition of the blood
(homemade) and moderate hypothermia (28-32 C) were used.
Cross-clamping time of aorta was 116.8±12.4 min. Concomitant pro-
cedure on AV was performed in 12 patients – AVR (n= 10) + AV pla-
sty (n= 2).

Results. There were 3 deaths at the hospital period (3.5% -HM).
The reasons of deaths were heart failure (1), brain damage (1),
pneumonia (1). There were no episods of bleeding. At 10 -11 posto-
perative day end systolic volume index (ESVI) of LV reduced from
74.4±6.2 till 54.8 ± 4.2 ml/m.sq. and diameter of LA decreased trom
62.4 ±6.2 mm till 48.2±4.8 mm. 68 patients were followed_up at the
late period (6-36 monthes), EF was increased from 0.54±0.04 till
0.56±0.02. Sinus rhytm was preserved at 29 (42.6%) patients and
there were not any deaths or unsatisfactive Results. 

Conclusion. Reconstruction of the left volumes of the heart for
MVD by preservation of MV and LA`s plasty during MVR isn`t diffi-
cult procedure allowing to improve indixes of LV`s morphometry,
contractility during early postoperative period. There are high possi-
bilities to preserve normal rhytm at the late period.

V008

Our expirience of different surgical approaches in nar-
row aortic root problems
A. Bogachevprokophiev, A. Karaskov, S. Jeleznev, V. Nazarov, 
N. Glotova, S. Lavinykov
Research Institute of Circulation Pathology, Novosibirsk, Russian Federation

Aim. Actualy question is remained regarding implantation of mall
diameter prostheses or the use of different methods to reconstruct
the aortic root. 

Methods. Between 1998 and 2004, 106 adult patients with narrow
aortic root underwent aortic valve replacement. Aortic root recon-
struction (ARR group) were perfomed in 84 cases (Nicks 42, Manou-
guian  24, aortoventriculoplasty Konno 10 and bilateral method
Yamaguchi 8) (Table I)   and 22 patients had undergone aortic valve
replacement with small prostheses (SP group). The demographic
data of 2 groups of patients were similar. Aortic root reconstruction
perfomed with autopericarium (16,6%) and xenopericarium (83,4%).

Results. The hospital mortality rate was 7.1% in the first and 4.6%
in the second group (p<0.05). Peak systolic gradient at rest was
20.6±8.3 mm Hg in first and 39.6±7.1 mm Hg in the second group
(p<0.05). Index effective orifice area (cm2/m2) was 1.2±0.13 and
0.78 ± 0.16 correspondingly (p<0.05). The mean follow-up period
was 48±15 months. Note intensive dynamic LV mass regression in
ARR group: 115.3±32.6 g/m2 (before operation 182.2±56.6), but was
not significantly different in SP group: 161.8±38.5 g/m2 (before ope-
ration 174.3±40.7). We did not reveal aneurismatic changes or highly
echogenic of the patch. The mid-term survival of patients who had
patch enlargement of the aortic annulus was similar to that of
patients who did not: 97.6% and 95.5% (p<0,05). 

Conclusion. Reconstruction of the aortic root are highly effective
operations in patient with narrow aortic root, witch are decided a
problem patient-prosthesis mismatch. Results of different surugical
approaches are revealed intensive dynamic LV mass regression in
ARR group, but mid-term survival were not distinguished between
ARR and SP groups.

V009

In situ continuous suturing technique for mitral valve
replacement: long-term results
S. Rathinam, T. Sundaramoorthi, M. Kalkat, M. Loubani, J. Parmar
North Staffs Royal Infirmary, Stoke On Trent, UK

Aim. Mitral valve replacement carries a high mortality rate and the
long-term impact of use of continuous suturing technique remains
unknown. This study investigates the long-term survival of the
patients with mitral valve replacement with this technique. The mitral
valve is excised preserving the subvalvular apparatus. The Prosthetic
mitral valve is then positioned in the annulus as it is insitu and secu-
red using a continous suturing technique using a prolene suture. 

Methods. Mitral valve replacement was performed in 173 patients
over the period January 1993 to September 2003. All had in situ con-
tinuous suturing technique for implantation of the mitral valve. The
data was collected prospectively and retrieved from the PATS
system. All patients were followed up to date.

Results. The mean age of the patients was 63.3±10.1years with
111 females and 62 males. The surgery was electively carried out in
80% of the patients and the mean NYHA class for dyspnoea was
2.8± 0.8 with the average left ventricular ejection fraction of
47.7±9.5. Mitral valve replacement was only performed in isolation
in 52.0% of the patients. The others had concomitant other valve
surgery, coronary bypass grafts or both. The parsonnet score of all
the patients was 12.6±6.0. The perioperative mortality was 8.6%
(15/173) with 29 (16.7%) other patients dying over a mean follow
up of 5.9±3.0 yrs follow-up. 

Conclusion. The use of continuous suturing technique for
implantation of the mitral valve prosthesis is safe and durable with
acceptable long-term mortality.

V010

Minimally invasive mitral valve surgery: is the aortic
cannulation secure?
P.M.A. Pomerantzeff, M.A. Guedes, C.M. Brandao, M.K Momolli, J.M.
Albuquerque, N.A. Stolf, S.A. Oliveira
Heart Institute University of Sao Paulo, Sao Paulo, Brazil

Aim. The right anterior minithoracotomy is an alternative techni-
que for surgical approach of mitral valve. In this cases, femoral-
femoral bypass still has been used, rising ocurrence of complications
related with femoral cannulation. The AIM of this study was to
describe the technique and results of mitral valve treatment by right
anterior minithoracotomy using aortic cannulation for cardiac pul-
monary bypass (CPB) . 

Methods. From 1983 e 2004, 93 patients underwent surgical
mitral valve treatment in the Heart Institute of University of S_o
Paulo Medical School, with an average age of 35±13 yrs, and 89
(95.7%) were female. Right anterior minithoracotomy were perfor-
med using aortic cannulation for CPB in all the cases. Rheumatic
disease was present in 78 patients (83.9%). Were performed 44
(47.3%) mitral comissurotomies, 34 (36.6%) mitral valve repairs, 6
(6.45%) mitral valve replacement. From these, 9 (9.65%) were redo
procedures. 

Results. The average CPB and clamp time were 57±28 min e
39±19 min, respectively. There were no hospital deaths. The most
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Table I. – Possibility of different methods aortic root enlargement. 




