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Abstract From April 73 to June 94, 
203 patients (167 men, 36 women) 
aged from 10 to 74 years (mean: 
44.8_+ 15) underwent ascending aor- 
tic replacement with composite graft 
for: dystrophic aneurysm (AN) 
(130 cases, 64.5%), chronic dissec- 
tion (CD) (35 cases, 17.2%), type A 
acute dissection (AD) (38 cases, 
18.7%). Forty-six patients (22.6%) 
suffered from Marfan syndrome 
(24 AN, 13 AD, 9 CD). Thirty pa- 
tients (14.7%) had undergone a pre- 
vious cardiac or aortic operation. 
The ascending aortic replacement 
was extended to the transverse arch 
in 28 patients (13.7%). A mechanical 
valve was used in 193 cases (95%). 
Since 1986, the ascending aorta has 
been totally resected and a gelatin- 
or collagen-coated vascular prosthe- 
sis used. The technique of coronary 
reattachment has varied with time 
and according to the aortic lesions. 
The classic "Bentall" technique was 
used in 87 patients (43%), the "but- 
ton" technique in 74 (36%), the 
"Cabrol" technique in 26 (13%) and 
a "mixed" technique in 16 cases 
(8%). The hospital mortality rate was 
7.3% (15/203) (AN: 2.3%, CD: 
11.4%, AD: 21%). The only predic- 
tors of hospital death were emer- 
gency AD (P<0.03)  and arch re- 
placement (P < 0.02). Mean follow- 
up was 46_+ 10 months (2-246). The 
overall long-term survival rate was 
(Kaplan Meier) 89_+ 6% at 1 year, 
77.9_+9% at 5 years, 67.7_+ 12% at 
10 years and 61.3 _+ 15% at 12 years. 

The 10-year survival rate is signifi- 
cantly higher in patients with AN 
(77.8 + 11%) than in those with AD 
(61.6+ 17%) (log. rank: P<0.01) .  
The late survival rate is also signifi- 
cantly higher after the "button" or 
Bentall reimplantation than after the 
"Cabrol" or "mixed" methods 
(90 + 5% in the "'button" group and 
88.7_+6%, 83.8+9% and 76.6_+ 12% 
in the "Bentall" group vs 80_+ 18%, 
63_+21% and 58_+35% in the "Cab- 
rol" group at 1, 5 and 8 years, re- 
spectively). In conclusion, ascending 
aortic replacement with a composite 
graft is a safe procedure especially 
when performed electively in pa- 
tients with dystrophic aneurysm or 
Marfan syndrome. The technique of 
coronary reimplantanon has a signif- 
icant influence on the long-term re- 

sults. The reimplantation of choice is 
the "button" technique, especially in 
the presence of a fragile aortic wall 
(AD). The "Cabrol" technique must 
be used when the "button" or the 
"Bentall" reimplantation is not fea- 
sible, for instance during redo proce- 
dures. [Eur J Cardio-thorac Surg 
(1996) 10:207-213] 

Key words Aortic root • Composite 
graft • Aortic valve replacement 
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Introduction 

Many pathological  condit ions,  either chronic or emergent,  

associating an aortic regurgitat ion with a certain degree of 

di latat ion of the aortic root, require that the aortic valve 

a n d  the ascending aorta be replaced. It has been clearly es- 

tablished that, in most  cases, the techniques in which the 

valve and the aorta are replaced separately and, thus, which 

preserve partially or totally the Valsalva sinuses, lead to 

unsat isfactory mid- term results and to the need for risky 

reoperations. Accordingly,  there is a present  consensus  

within the surgical communi ty  which considers that the use 

of composi te  grafts in  which the coronary arteries are re- 

implanted is mandatory  in the presence of annulo-aort ic  

ectasia (with or without acute dissection),  in patients with 

Marfan syndrome,  and that it is advisable in many  instances 

of chronic dissection or dystrophic aneurysm [6-8,  11, 18]. 

Since the first descript ion of the procedure by Bental l  

a n d  De Bono in 1968 [2], many  techniques have been de- 

scribed, a n d  are  still in use, for achieving the total replace- 

ment  of the aortic root as recently emphasized by Svens-  

son and colleagues [19]. They concern every step of the 

procedure. There are indeed several ways of securing the 

tube on the aortic annulus ,  reat taching the coronary ostia 

a n d  manag ing  the aortic prosthesis. Our opinion,  based on 

the immedia te  and long- term results obtained in 203 pa- 

tients over a 20-year  period of time, is that the different 

techniques are not  equivalent  and that they may be adapted 

to the pathological  features and to the c i rcumstances  of op- 

eration. The present  retrospective study reports our expe- 

r ience and analyzes the factors in f luenc ing  the immedia te  

a n d  long- term results, in order to assess this opinion.  

Material and methods 

Between April 1973 and June 1994, 203 patients [167 men (82%) 
and 36 women (18%)], with a mean age of 45+15 years (range: 

10-74), underwent an aortic root replacement in our Institution. The 
number of procedures performed every year increased with time and 

experience, as indicated in Fig. 1. The cause of operation was dys- 
trophic aneurysm (AN) m 130 patients (64.5%), acute dissection 
(AD) in 38 patients (18.7%) and chronic dissection (CD) in 35 pa- 
tients (17.2%) In five adult patients, the aortic aneurysm was asso-  

2 5  

2 0  

1 5  

1 0  

5 

0 

Fig.  1 Evolution of the number of composite graft replacements 
performed every year 

ciated with an lsthmic coarctatlon The aortic replacement was per- 
formed first and the coarctation was successfully treated a few weeks 
later. 

Marfan syndrome, defined by the simultaneous presence of at 
least two of the following features: [17] 1) family history, 2) mus- 
culo-skeletal abnormalities and/or bilateral subluxation of the lens- 
es, 3) dystrophy of the ascending aorta, was present in 46 patients. 
Among them. 24 patients suffered from a non-complicated aneu- 
rysm, 13 had AD and 9 CD. 

The aortic root replacement was performed as the initial proce- 
dure in 173 patients (85.2%) and during a redo procedure in the re- 
maining 30 patients (14.7%). The procedure was performed emer- 
gently (delay between onset of symptoms and surgery less than 48 h) 
m 41 patients (20.1%): 36 AD, 3 ruptured aneurysms and 2 ruptured 
CD. 

Surgical technique 

One femoral artery was cannulated in most patients. A single two- 
stage venous cannula was generally used. At the beginning of our 
series, 14 patients had non-cardioplegic myocardial protection 
through moderate hypothermia, permanent perfusion of the coronary 
ostia from the mare arterial line and electrically induced fibrillation. 
A single dose (1 1) of antegrade cold crystalloid Breitschneider so- 
lution was flushed through the coronary OStla in 107 patients where- 
as, in the remaining 82 patients, the coronary arteries were continu- 
ously perfused at a mean flow of 150 ml/mn with cold blood (12 °C) 
derived from the oxygenator through a separate heat exchanger. The 
coronary cannulae were briefly removed during ostial reattachment. 
In those latter groups ice slush was added in the pericardium. Warm 
reperfuslon cardloplegia was not used in any patient. 

The technique of inserting the composite graft and reimplanting 
the coronary arteries has evolved with time and varied according to 
the patients' anatomic data as well as our increasing experience. Un- 
til 1993 the composite graft was made intraoperatively from a val- 
vular prosthesis and a Dacron tube assembled together. Besides its 
obvious economic benefit, this procedure had the advantage of al- 
lowing the surgeon to choose any valve substitute and Dacron tube. 
For the last two years, industrially prepared valved conduats I have 
been employed. 

Until 1985, the valvular prosthesis was sewn inside the Dacron 
tube at about 5 mm of one extremity with a continuous 3/0 polyprop- 
ilene 2 suture. The rim of the Dacron graft was then secured to the 
aortic annulus with a running 3/0 polypropilene suture. This tech- 
nique has two main drawbacks: on the one hand, it reduces the gap 
between the valvular prosthesis and the coronary ostia and may then 
make the relmplantation of these structures more difficult; on the 
other hand. despite many expressed opinions, it seems to us that a 
running suture increases the risk of uncontrolled bleeding, especial- 
ly if there is some discrepancy between the diameter of the native 
annulus and the diameter of the composite graft. Since then, we have 
prefered to secure the valve and the Dacron graft together to the aor- 
tic annulus, with a series of "U" shaped pledgeted stitches. A me- 
chanical valvular prosthesis was used in 193 patients (95%), a 
bioprosthesls in 8 patients (4%) and a valvular homograft in 2 pa- 
tients (1%). 

Since 1986, Dacron grafts coated with either Gelseal 3 or Colla- 
gene 4 have been employed systematically. Four different methods 
were used to reimplant the coronary arteries: 

- The Bentall conventional technique m 87 patients (43%) 
- The "button" technique m 74 patients (36%) 
- The Cabrol techmque in 26 patients (12%) [9] 

1 Saint-Jude Medical, Les Ulis, France 
a Prolene, Ethicon Laboratories Inc., Neuilly, France 
3 Vascutek Laboratory Ltd, Meudon, France 
4 L.EI. Laboratoire Perouse, Bourg-La-Reine, France 

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/e
jc

ts
/a

rtic
le

/1
0
/3

/2
0
7
/3

9
7
5
9
2
 b

y
 g

u
e
s
t o

n
 1

6
 A

u
g
u
s
t 2

0
2
2



209 

- A "mixed'" technique in the remaining 16 patients (8%) (Bentall's 
anastomosis of one ostium associated to "button" anastomosis or 
short Gore-tex tube grafting of the other ostium, in 9 patients; 
BentalI's anastomosis of the left ostium and saphenous vein grafting 
of the right coronary artery in 7 patients) 

Wrapping of the composite graft with the aneurysmal sac was not 
performed routinely. It was performed only in cases of aneurysm af- 
ter the BentalI or the Cabrol method and mainly according to the 
surgeon's preference. 

The aortic transverse arch was replaced in 28 patients (13.8%) 
either partially (bevelled distal anastomoms m the concavity of the 
arch) or totally (single cuff reimplantation of the cephalic vessels), 
because of the extension of the chronic lesions or the location of the 
intlmal tear during AD. The "open" distal anastomosis was per- 
formed under circulatory arrest in all cases. Cerebral protection was 
achieved through profound hypothermia in six patients and through 
our techmque of "cold cerebroplegia" [1] m 22 patients. The mean- 
time of cardiopulmonary bypass (CPB) was 103 +_35 rain (45-285) 
and the mean time of aortic cross-clamping was 76 _ 26 min (37-180) 
for the entire cohort of patients. 

Follow-up 

The long-term survey was carried out during the second trimester of 
1992 and updated m 1994, by means of direct contact with the pa- 
tients or questlonnmres sent to the patients, their family physicmn 
and referring cardiologist. If no result was obtained, the patient's 
birth-place registry office was contacted In this case, the only avail- 
able information was the patient's survival or death with date. Fol- 
low-up ranges from 2 to 246 months (46+ 10 months) and the cumu- 
lative follow-up is 690 patients/years Eight patients (3 9%) were lost 
to follow-up, and information was obtained only through the birth- 
place registry in 10 others (5.3%). 

Statistical methods 

Univanate associanons between the hospital death and variables pre- 
sumed to be mfluenciat were tested using a two-sample t-test (for 
quantitative variables) or the chl-square statlsuc (for quahtat~ve var- 
iables) A logistic regression model was fitted to calculate the prob- 
abdity of hospital death, The explanatory variables introduced were 
those found to relate significantly to the hospital death, and a step- 
wise selection was performed among them. Long-term survival rates 
were calculated with a non-paramemc Kaplan-Meier method. The 
log rank test was used to compare survival curves between the dif- 
ferent groups. The Cox-proportional hazards model was used to de- 
scribe the effect of explanatory variables on survival times. Confi- 
dence intervals are at the 95% level. 

Immediate results 

The hospital  mortal i ty  rate was 7.3% (15 patients out of 

203). The causes of death are indicated in Table 1. The risk 

factors for hospital  death are indicated in Table 2. Emer-  

gency, transverse arch replacement  and type of aortic dis- 

ease were s ignif icant ly related to hospital  death. These 

three variables were selected for the logistic model.  In other 

words there is a highly s ignif icant  difference be tween the 

group of patients operated upon on an emergency basis and 

the group operated upon electively, as the hospital  mortal-  

Table 1 Cause of hospital deaths 

N ° 

Low cardiac output 6 
Haemorrhage 4 
Stroke 2 
Dysrhythmla 2 
Graft thrombosis (Cabrol) 1 

15 

Table 2 Univariate analysis of factors associated with hospital mor- 
tality 

Acute dissection P < 0.001 
Emergency P < 0.02 
Arch remplacement P < 0.02 
Marfan NS 
Ostial reimplantation NS 
Associated CABG NS 
Type of aortic valve NS 

Table 3 Predictive probabihty of death using the logistic-regres- 
sion model (95% confidence limits) 

Composite graft Composite graft 
with arch without arch 
replacement replacement 

Acute dlssecuon 50% 16% 
(0.22-0.78) (0.10-0.37) 

Chromc dissection 18% 3% 
(0.1-0.49) (0.01-0.17) 

Aneurysm 15% 1.6% 
(0.09-0.58) (0.01-0.06) 

ity rates are, respectively, 2.3% in the AN group, 11.4% in 

the CD group and 21% in the AD group (P<0 .005) .  This 

difference is emphasised by the fact that since 1988 there 

has been no death among those with an aneurysm operated 

on electively. Transverse arch replacement  was signifi-  

cantly associated with an increased hospital  mortali ty in 

each group of aortic disease after mult ivariate  analysis  

(P < 0.003). The predicted probabi l i ty  of death according 

to the nature of the aortic disease and the type of proce- 

dure performed, is shown on Table 3. Thir teen patients 

(6.4%) experienced a major  postoperative non-fatal  com- 

plication: low cardiac output and mul t iorgan failure in six 

(3%), permanent  stroke in four (1.9%), mediast ini t is  in one 

(0.7%), ischemic colitis in one (0.7%) and perforated pep- 

tic ulcer in one (0.7%). 
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Table 4 Cause of late death 

Without With 
reoperation reoperatlon 

Low cardiac output 
Bleeding 
Neurologic disorder 6 
Rupture of acute dissection 1 
Pulmonary infection 
Endocarditits 1 
Valve thrombosis 
Chronic heart failure 4 
Cancer 1 
Sudden death 4 
Unknown 6 

i a 

2 a 

2 a 

1 a 

1 a 

23 7 a 

Durmg or after reoperatlon 

Table 5 A Reoperations related to the initial surgical procedure 

N ° Deaths 

Aortic valvular replacement 5 1 
Coronary artery bypass grafts 2 1 
False aneurysm at the distal suture 3 2 
False aneurysm at coronary reattachment 2 
Pacemaker 3 

15 4 

Table 5 B Reoperations related to the aortic disease 

N ° Deaths 

Aortic isthmic coarctation 5 
Mitral valve replacement 2 
Aortic arch replacement 8 1 
Thoracoahdominal aortic replacement 6 2 

21 3 

Long-term results 

Thirty patients (18.4%) died during the period of  follow- 
up. The causes of  death are indicated in Table 4. Twenty- 

eight patients had to be reoperated on at least once for a 
total of  36 reoperations. The hospital mortali ty rate o f  

those reoperations was 25% (7/28), whereas the risk o f  
death for each reoperation was 19% (7/36). The cause o f  
death during or after reoperat ion is indicated in Table 5. 
Nine patients experienced a major  neurologic complica-  

tions. Three were embolic (permanent  strokes) and six 
were hemorrhagic.  These complicat ions resulted in five 
deaths, all in the hemorrhagic  group. Three patients expe- 
r ienced a transient ischemic episode. 

80 % 

60 % 

40 % 

Fig. 2 

~ ~ ~  (Kaplan-Meier. C.l.: 95%) 
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Fig. 4 Survival and coronary reattachment 

The overall  long-term survival rate (including hospital 
mortality) is 8 9 . 0 + 6 %  at 1 year, 7 7 . 9 + 9 %  at 5 years, 
66 .7_  12% at 10 years, and 61 _+ 15% at 12 years (Fig. 2). 
There is, however,  a striking difference in the mortali ty 
rates of  patients operated upon on an emergency basis and 
those operated upon electively. At  1, 5 and 10 years, re- 

spectively, the survival rates are: 90.8 _+5%, 82.6 _+ 9% and 
77.8 _+ 11% in the AN group vs 81.5 +9%,  67.3 _+ 12% and 
61.6 _+ 17% in the AD group (Fig. 3). Interestingly enough, 
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there is also a significant difference in the mortality rates 
according to the technique of coronary reimplantation. At 
1, 5 and 8 years, respectively, the survival rates are: 
91_+9% in the "button group", 88.7_+6%, 83.8_+9% and 
76.6+ 12% in the "Bentall" group vs 80_+ 18%, 63 _+21% 
and 58 _+ 35% in the "Cabrol" group (Fig. 4). 

Discussion 

Our experience of complete replacement of the aortic root 
by means of a composite graft is in accordance with the re- 
cently published literature on the whole [1, 4, 5, 7, 9, 12, 
14-16, 18, 19]. Although there might be some difference 
in the type of patients operated upon (percentage of Mar- 
fan patients or proportion of AD, for instance), most au- 
thors report a low hospital mortality and a significant dif- 
ference between patients operated on an emergency basis 
or those operated on electively [10, 12, 13, 15, 18]. In this 
latter group, the mortality rate has been reduced to zero in 
Gott's series [9] and in the present series for the last 
6 years. Most authors also describe their technical evolu- 
tion and report their results with the original "Bentall" tech- 
nique or with its various modifications [3-7, 11, 12, 14-16, 
18, 19]. I is quite understandable that, during the 20-year 
duration of the present series, the surgical technique has 
evolved. This evolution has concerned every step of the 
procedure (assembling of the composite graft, reattach- 
ment of the coronary ostia, blood-tightness of the vascu- 
lar prosthesis and the suture etc...). 

The intraoperative choice of the different methods has 
depended on several factors. The Bentall technique has 
been the method of choice since the beginning of our se- 
ries and is still in use. It has been held responsible for the 
occurrence of false aneurysms at the site of coronary re- 
implantation [14. 19]. We have observed this complication 
in only two cases and then in patients with severe Marfan 
syndrome operated upon for AD. We believe that, in the 
group of elective patients, the risk of false aneurysm or late 
dilatation of the anastomotic site is reduced provided the 
diameter of the reimplantation is small (no more than 
7-8 mm). In cases of AD, however, it may be difficult to 
take the whole thickness of the aortic wall into the suture 
and there is a high risk of uncontrolled bleeding. For these 
reasons, and since 1989, we have preferred to use the "but- 
ton" method in cases of fragile aortic wall, or when the dis- 
tance between the aortic annulus and the coronary ostia 
seems too short to allow an easy reattachment without ten- 
sion. We do not share Svensson's opinion [ 19] that the "but- 
ton" technique is time-consuming, (as it takes only a few 
minutes to dissect free the two ostia) and that it may be 
the cause of damage to the main left coronary artery, the 
circumflex artery or the first septal perforator. None of 
these complications has been observed in the present 
series. 

We have never used any Teflon ring to reinforce the cor- 
onary sutures, but Gelatine-Resorcinol-Formol Glue 5 has 
often been used in AD cases. Since 1992, fibrin glue has 
also been routinely sprayed on the proximal and coronary 
anastomoses to reinforce the hemostasis. 

The "Cabrol" method, although elegant and easy, has 
never been used systematically. In our experience, the sup- 
posed easier access to the anastomoses after completion of 
the procedure was never proved [3]. In young patients with 
Marfan syndrome the very long-term outcome of the small 
Dacron graft is unknown and may prove to lead to diffi- 
cult and risky reoperations. There is also continuing un- 
certainty concerning the possibility of acute thrombosis of 
one limb of the coronary graft and the possibility of myo- 
cardial infarction or sudden death [4]. This was, indeed, 
the cause of the only early sudden death observed in the 
present series. Conversely, this technique is extremely use- 
ful in cases of reoperation in which mobilization of the aor- 
tic root is made very difficult by tight adhesions. It is pres- 
ently our method of choice in such cases. We totally agree 
with Cabrol [3, 4] and S vensson [19] that the coronary graft 
must be placed on the posterior and right side of the aor- 
tic graft to avoid kinking of the left limb and deadly throm- 
bosis of the left coronary ostium. 

Although no randomised study was carried out, wrap- 
ping has never proved to be of benefit, in our experience. 
On the contrary, as stressed by Kouchoukos [10], we are 
convinced that this method does not prevent bleeding and 
is associated with a high risk of false aneurysm or graft 
tamponade. This technique has, therefore, been totally dis- 
carded since 1988. Similarly, the use of a fistula between 
the wrapped ascending aorta and the right atrial append- 
age [3] seems to be at best useless and at worst deleteri- 
ous. In the present series this procedure was performed 
11 times during the early 1980s. Four patients (36%) have 
shown evidence of persisting left-to-right shunts, requir- 
ing reoperation in two cases. Those changes in the meth- 
ods of surgery were adopted consequent to our increasing 
experience and in view of the improving results. It seems 
that they have been beneficial and were validated by the 
retrospective analysis of the data. 

If we consider the entire population of patients (n = 203) 
the presence of Marfan syndrome and the replacement of 
the transverse arch in patients with AD was not associated 
with a significantly lower long-term survival rate. By con- 
trast, the nature of the aortic disease (P < 0.02) and the type 
of coronary reimplantation (P < 0.01) had a significant in- 
fluence (log rank test). The nature of the aortic disease and 
the technique of coronary reattachment included as explan- 
atory variables in the Cox-model proved to be significantly 
related to the survival time (P<0.003).  The presence of 
Marfan syndrome was not. More precisely, the odds ratio 
(OR) for a patient with AD vs AN was 3.28. There was no 
significant difference between AD and CD. 

5 Cardial, St Etienne, France 
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The OR of  the Cabrol technique vs the "button" tech- 

nique is 4.55. Nevertheless,  it is only fair to make clear 
that these two techniques cannot be compared  precisely, as 

their indications were different and the "Cabrol"  method 
was used most ly  in patients with AD or during redo pro- 
cedures. There was no significant difference between the 
Bentall technique and the "button" one. This is in acco- 

dance with the results obtained by Svensson and associates 
[19]. In their series, the "button" technique was not asso- 

ciated with a lower hospital mortali ty rate but was asso- 
ciated with a better long-term survival and a zero of  reop- 

erations. In the present study, when only hospital survivors 

are considered (n = 188), the technique of  coronary reim- 
plantation is the only significant variable in the model,  and 

the OR remains similar to that of  the previous analysis. 
I f  we consider only the whole  group of  patients with 

aortic dissection, either acute or chronic, again only the 
technique of  coronary  reat tachment was significantly as- 

sociated with long-term survival whereas neither the pres- 
ence o f  Marfan syndrome nor replacement  o f  the trans- 

verse arch, was. Finally, if we consider patients with aor- 
tic dissection, either acute or chronic, surviving surgery, 

the technique of  coronary  reimplantation still had a signif- 
icant influence. 

In summary,  our present technical pol icy consists in: 

• securing the graft and the valve to the aortic annulus with 
a single series of  "U" shaped pledgeted stitches, 

• using the Bentall or the "button" technique of  coronary  
reat tachment in cases with large chronic lesions, 

• using the "button" technique in cases of  fragile aortic 
wall (AD) or short distance between the coronary ostia and 
the composi te  graft, 

• reserving the Cabrol method for the cases in which no 
other technique is feasible. 

But the most  important  conclusion drawn f rom the present 
study might  be that the hospital mortali ty rate between pa- 

tients operated upon on an emergency basis is ten-fold 
higher than the hospital mortali ty rate of  patients operated 
upon electively. This difference is even greater if  we con- 
sider that there was no hospital death in the last 89 elec- 
tive patients (over a 6-year period). These data underline 
the importance o f  indication and t iming of  surgery in pa- 
tients with an AN of  the aortic root  [ 13]. We are convinced 
that any diagnosed aneurysm of  this type, whether in Mar- 
fan or non-Marfan patients, should be sent to surgery as 
soon as the diameter of  the aorta reaches 5 -6  cm or shows 
evidence of  increase at two successive (6-month delay) 
measurements  [13, 14, 20]. Before surgery is undertaken 
the patients should be maintained on fl-blockade therapy. 
The association of  close survey under medical  therapy and 
undelayed elective surgery represents the safer and most  

rewarding way of  saving these, generally young,  patients. 
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Discussion 

Dr. It .  Bors t  (Hannover, German;O: I was 
struck by the relatively large proportion of 
acute dissections that you put a conduit in. 
Why is that? I mean, normally we try to 
maintain the valve. Were those patients 
who have annuloectasia plus acute dissec- 
tmn ? 

Dr. J. Baehet :  Most of these patients were 
Marfan patients. In this series we had 46 
Marfan patients, and in the acute dissection 
group we had 13 Marfan patients. They all 
had a Bentall or a button technique. This 
explains the high rate of composite grafts 
implanted in patients with acute dissection. 

Dr. A. Cohanoglu  (Portland, Oregon, 
USA): I wanted to indicate that we agree 
with your conclusions, particularly those 
related to coronary implantation tech- 
niques. I think that the type of coronary 
lmplantanon affects not only late survival 
but also early survival too, in that, in our 
experaence, acute bleeding rates and the 
need for blood transfusions have been low- 
er in those where we have used the Carrel 
button technique of implantation. Also 
over the last few years we have sort of had 
an evolution of this technique, and I want- 
ed to find out whether you applied this 
technique in your experience. We have cut 
out a donut of Teflon, or some soft pros- 
thetic material, and we have passed the 
coronary button through it. thus leaving the 
Teflon outside the button, and then reat- 
tached the coronary button to the aorta. 
I believe that this really reduces the chance 
of bleeding to a minimum. Have you used 
this technique? 

Dr. J. Bachet :  Of course immediate and 
late results have sort of a relationship, and 
if you get good immediate results, you are 
supposed to get good late results. We have 
turned to the button technique because we 
believe that, with this method, it is much 
easier to take the whole thickness of the 
aortic wall especially in patients with frag- 
ile aortic walls, like patmnts with dissec- 
tion or old patients. That is why, I think, 
we have got better results. 

Concerning the Teflon doughnut, which 
some of your colleagues in the United 
States call the life-saver, we have never 
used this adjunct, for two reasons: during 
surgery for acute aortic dissection, as you 
know, we use the G.R.E glue, which is a 
much better hfe-saver than Teflon, and 
otherwise, in chronic patients, we have 
never felt it necessary. 

Dr. M. Tur ina  (Zurich, Swttzerland): I en- 
joyed the paper very much. There is one 
question which is obvious to my mind. 
This series spans quite a long time. Did 
you analyze the date of the operation as a 
separate risk factor? I think we have all 
been through this experience, that the dis- 
eases which were very lethal 15 years ago, 
like acute dissection going into the arch, 
can be operated upon with very good survi- 
val rates today. Is the date of the operation 
a predictor of death9 

Dr. J. Baehet :  Of course, we were much 
less experienced at the beginning than we 
are now And as I showed on the slides, we 
haven ' t  lost any patient for 6 years m the 
group of elective operations. But even at 

the beginning of our experience death was 
not very frequent in elective operations, as 
the mortality rate is only 2.3% for the 
whole series; that makes five patients. 
So I do think it is a very safe operation. 

Dr. V. Velebit (MeTrin, Switzerland): I no- 
ticed that you mentioned that one of the 
risk factors for death is extension of your 
prosthesis into the arch. I believe in a re- 
cent paper that you wrote you suggest do- 
ing that to prevent late complications. How 
do you get around this? 

Dr. J. Bachet :  I 'm  sorry, but I think there 
as a misunderstanding. What  I wrote, and I 
stick to it of course, is that in acute dissec- 
tion, when the intimal tear is located in the 
arch, you had better replace the arch. I in- 
sist on that because, as you know, this has 
been controversial for many years, espe- 
cially in the United States, and it has taken 
about 10 or 12 years for many excellent 
colleagues to get to our point. However, 
the data analysis has shown that in the few 
patients with acute dissection requiring 
complete replacement of the aortic root 
with a composite graft, extending the aor- 
tic replacement to the arch was associated 
with a much higher risk. This is completely 
different from the problem of extending 
the replacement of the aorta to the arch in 
all Bentall patients. In the present study, 
acute dissection was not the only cause of 
operation. There were also patients with 
chronic aneurysm. In this latter group, the 
statistics have shown that extending the 
aortic replacement to the arch entails a 
higher but acceptable risk of mortality. 
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