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Objectives: Type A acute aortic dissection is life-threatening disease requiring urgent operation. The type
of the operation is often a subject of discussion. In our study we present our first experience with two
different types of operation with and without preservation of the aortic valve.

Patients and methods: From January 2009 to December 2011 fifty-six patients underwent the operation due
to the acute aortic dissection type A. Ascending aorta was replaced in 32 cases and more complex operation
was performed in 24 patients due to the simultaneous severe aortic root damage by dissection (study
group). In eleven patients (group A) replacement of aortic valve, aortic root and ascending aorta by
composite graft (modified Bentall procedure) was performed and in 13 patients (group B) valve sparing
operation (reimplantation according to David) was carried out.

Results: There were no significant differences between the groups in preoperative variables. The only
significant difference was mean duration of hospitalization; 26.7 + 13.7 days in group A and 16.4 + 7.7 days
in group B. Hospital mortality was 18.2 % (n = 2) after Bentall procedure, no patient died in group B. There
were no or minimal aortic regurgitation in all patients of group B on echocardiography before discharge.
The mean follow-up was 17.6 months (3.6-35.8) in group A, and 23.5 months (7.9-38.9) in group B. During
this period of time three patients in group A and one patient in group B died; two of cardiac and two
of noncardiac reasons. In group B no patient had aortic regurgitation higher than grade | and all patients
were in New York Heart Association functional class | or II.

Conclusion: Aortic valve reimplantation in patients with type A dissection can be performed with excellent
early and mid-term results. In the hands of an experienced surgeon it represents a good alternative to the
Bentall operation. Its main advantage is the preservation of the native valve without the necessity of
anticoagulation therapy.
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Cil: Akutni disekce aorty typu A je Zivot ohroZujicim onemocnénim, které vyZaduje urgentni operacni rese-
ni. Volba idedlniho postupu je stéle predmétem diskusi. V praci prezentujeme nase zkusenosti se dvéma typy
operaci se zachovanim a bez zachovani aortalni chlopné.

Soubor a metodika: V obdobi od ledna 2009 do prosince 2011 bylo na nasem pracovisti operovano 56 pa-
cientll pro akutni disekci aorty typu A. Ve 32 pfipadech byla nahrazena ascendentni aorta a u 24 pacientl
byl z dGvodu zavaznéjsiho postizeni aortalniho korene proveden rozséhlejsi vykon (studijni skupina). U jede-
nacti z téchto pacientd (skupina A) byla nahrazena aortélni chlopen, kofen a ascendentni aorta konduitem
s chlopni (modifikovanda Bentallova operace). Ve 13 pipadech (skupina B) byla provedena zdchovna opera-
ce aortdlni chlopné (reimplantace dle Davida).
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Vysledky: V piedoperacnich parametrech nebyl mezi skupinami statisticky vyznamny rozdil. Primérna doba
hospitalizace se jako jedina statisticky vyznamné lisila; 26,7 + 13,7 dne ve skupiné A a 16,4 + 7,7 dne ve sku-
piné B. Hospitaliza¢ni mortalita po Bentallové operaci byla 18,2 % (n = 2); nikdo z pacientl ve skupiné B
nezemrel v pribéhu hospitalizace. Echokardiografické vysetfeni pfed propusténim ve skupiné B neukaza-
lo zadnou nebo minimalni aortalni regurgitaci. Primérna doba sledovani ve skupiné A byla 17,6 mésice
(3,6-35,8) a ve skupiné B 23,5 mésice (7,9-38,9). Béhem tohoto obdobi zemfeli tfi pacienti ve skupiné
A a jeden ve skupiné B; dva z kardidlni a dva z nekardidlni pficiny. Ve skupiné B nemél nikdo z operovanych
aortalni regurgitaci vétsi nez stupen | a vSichni kontrolovani byli ve funk¢ni tridé | a Il klasifikace NYHA.

Zavér: Reimplantace aortalni chlopné u pacientl s akutni disekci aorty typu A poskytuje vyborné ¢asné
a strednédobé vysledky a v rukou zkuseného chirurga mdze byt dobrou alternativou Bentallovy operace.

Hlavni vyhodou je zachovani nativni aortalni chlopné bez nutnosti antikoagulacni terapie.
© 2012, CKS. Published by Elsevier Urban and Partner Sp. z.0.0. All rights reserved.

Introduction

Type A acute aortic dissection (AAD) (according to Stan-
ford classification) is life-threatening disease requiring
urgent operation. The extent of the operation is still the
subject of the debates. The minimal extent of the opera-
tion covers the replacement of the ascending aorta. In
case of aortic regurgitation the resuspension of the
commissures should be added. The leaving of the aortic
root in place can be followed by dilatation of sinuses of
Valsalva and development of aortic regurgitation [1-3].
Increased pressure on the wall of the aortic root has been
described as a main risk factor for the development of
the secondary aortic regurgitation after operation for
AAD [4]. In case of the damage of the aortic root caused
by acute dissection, the modified Bentall operation has
been considered as the method of choice. Replacement
of the entire dissected wall of the root and ascending
aorta by the conduit with the artificial valve provides
very good results from long-term perspective. The disad-
vantage of such operation is the presence of mechanical
or biological valve and its consequences [5,6].

This disadvantage can be overcome by valve sparing
operations. This type of operation has recently gained an
increasing importance, even in acute situations. It is
possible to use two types of this operation in case of AAD
and damage of the root; reimplantation described origi-
nally by David [7] and remodelling technique described
by Yacoub [8]. The main advantage of these valve sparing
operations is the absence of artificial valve but the dura-
bility of the competence of the aortic valve is questiona-
ble. The long-term results of Yacoub’s operation are to
certain extent inferior [9]. In our retrospective analysis
we present the comparison of early results of modified
Bentall operation and reimplantation in AAD.

Material and methods

From January 2009 to December 2011 fifty-six patients
underwent an operation due to the acute aortic dissec-
tion type A. Ascending aorta and part of the aortic arch
(when needed) was replaced in 32 cases. The study group
was comprised of twenty-four patients with the impair-
ment of aortic root and aortic regurgitation. In eleven
patients (45.8%), the replacement of aortic valve, aortic
root and ascending aorta by composite graft (modified

Bentall procedure) was performed (group A). The valve
sparing operation (reimplantation according to David)
was carried out in 13 patients (54.2%) (group B). The dia-
gnosis of AAD was based on the CT angiography and/or
echocardiography. The preoperative status and hemo-
dynamic profile of the patients are described in Table 1
and 2. There was no significant difference observed bet-
ween both groups.

Table 1 - Preoperative demographic and clinical data.

Group A Group B

n=11 n=13 p
Gender — male 10 (90.9) 11 (84.6) 0.642
Age, mean + SD 53.1+11 508+ 147 0.744
BSA (m?), mean + SD 21+0.2 2.1+0.2 0.947
Marfan syndrome 1(9.1) 1(7.7) 0.902
Hypertension 8 (72.7) 7 (53.8) 0.341
Previous cardiac surgery 2(18.2) 0(0.0) 0.108

Values in parentheses represent percentages except where
indicated.
BSA - body surface area.

Table 2 - Preoperative hemodynamic data.

Group A Group B
n=11 n=13 p

56.2+8.8 577115 0.611

LV EF (%), mean = SD
Aortic insufficiency

Grade 0 (none) 1(9.1) 1(76.9) 0.903
Grade | (minimal) 3(27.3) 3(23.1) 0.813
Grade Il (mild) 2(18.2) 1(76.9) 0.439
Grade lll (moderate) 4 (36.4) 5 (38.5) 0.916
Grade IV (severe) 1(9.1) 3(23.1) 0.360
Preoperative cardiogenic
shock 2(18.2) 4 (30.8) 0.477
Preoperative malperfusion 4 (36.4) 3(23.1) 0.476

Interval between first
symptoms and operation
< 24 hours 6 (54.5) 10 (76.9) 0.247

Values in parentheses represent percentages except where
indicated.
LV EF - left ventricle ejection fraction.
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The final decision about the operation type was based
on the surgeon’s preference. The transoesophageal echo-
cardiography was performed at the end of all valve sparing
operations as well as the transthoracic echocardiography
before the discharge and one year after the operation.

Surgical technique

After the heparinisation, the axillary and/or femoral arte-
ry were cannulated. After median sternotomy the cannu-
lation of aortic arch (in two patients) for the arterial line
and right atrium for cardiopulmonary bypass was perfor-
med. Left heart vent was introduced through the right
upper pulmonary vein. After the clamping, the aorta was
opened above the commissures, and antegrade cardiople-
gic solution was introduced. In all but two patients the
deep hypothermia (24-26 °C) was used. The distal anasto-
mosis of the prosthesis was performed openly with clamp
on the truncus brachiocephalicus and with selective ante-
grade brain perfusion via the cannula introduced into the
left carotid artery in these patients. In two remaining
patients mild hypothermia (32 °C) and construction of the
distal anastomosis during aortic clamping was performed.

Group A - the whole dissected ascending aorta, aortic
root as well as the valve were excised. The ostia of the
coronary arteries were mobilised. The conduit with me-
chanical (SJM Masters HP Valved Graft; St. Jude Medical,
St. Paul, MN, USA) or biological (Biovalsalva conduit; Vas-
cutek Terumo, Renfrewshire, Scotland) valve was implan-
ted using single pledged 2-0 polyfilament sutures. The
coronary ostia were implanted using 5-0 polypropylene
sutures. When indicated, hemiarch in addition to ascen-
ding aorta was replaced.

Table 3 - Intraoperative data.

Group A Group B
n=11 n=13 p

Cannulation

axillary artery 9(81.2) 11 (84.6) 0.854

aortic arch 0(0.0) 2 (15.4) 0.174

femoral artery 2(18.8) 0(0.0) 0.108
Cardioplegia

cold blood 1(9.1) 2 (15.4) 0.642

crystalloid (St. Thomas) 8(72.7) 10 (76.9) 0.813

crystalloid (Custodiol) 2(18.2) 1(7.7) 0.439
Bicuspid aortic valve 1(9.1) 1(7.7) 0.903
Aortic arch surgery

partial arch replacement 5 (45.5) 5 (38.5) 0.247

total arch replacement 0 (0.0) 3(23.1) 0.089
Djumbodis Dissection System 2 (18.2) 1(7.7) 0.439
Aortocoronary bypass graft 2 (18.2) 2 (15.4) 0.854
CryoMAZE 0(0.0) 1(7.7) 0.347
Aortic cross-clamp time (min),

mean = SD 169.6 = 71.0 158.7 +38.9 0.652
Total C-P bypass time (min),
mean + SD 238.9 +85.8 194.2 +59.8 0.165

Group B - the entire aortic root down to the annulus
was dissected. The whole ascending aorta and aortic root
were excised except the 5 mm rim of the tissue above the
valve. The ostia of the coronary arteries were mobilised.
The valve was reimplanted into the prosthesis (four times
straight, nine times Valsalva; Vascutek Terumo, Renfrew-
shire, Scotland) using 2-0 U-stiches without pledges placed
below the valve. The size of prosthesis was about 3-4 mil-
limetres bigger than the size of aortic annulus measured
intraoperatively. The fixation of the valve into the pro-
sthesis was performed by the means of 4-0 polypropylene
sutures. The coronary ostia were implanted using 5-0 po-
lypropylene sutures. After implantation of the valve the
effective height of the leaflets were checked. No leaflet
repair was performed. When necessary, hemiarch or aor-
tic arch replacement in addition to ascending aorta was
performed (Table 3).

In particular cases, when the initial part of the descen-
ding aorta was dilated and/or dissected, the Djumbodis
Dissection System (Saint Céme Chirurgie, Marseille, Fran-
ce) was used to facilitate the closure of false lumen.

Statistical analysis

Continuous parameters were described as mean and
standard deviation. Categorical parameters were descri-
bed by absolute and relative numbers. The significance
of differences amongst the groups of patients was tested
by ANOVA and chi-square tests for continuous and cate-
gorical parameters; the level of statistical significance
was set at p < 0.05.

Results

The duration of aortic clamping and cardiopulmonary
bypass did not differ between both groups. In 13 patients
the part of the aortic arch (five patients in both groups)
or the whole arch (three patients in group B) was repla-

Table 4 - Intraoperative transesophageal echocardiography.

Group B
n=13
Aortic insufficiency
Grade 0 (none) 11 (84.6)
Grade | (minimal) 2 (15.4)
Grade Il (mild) 0 (0.0)
Grade Il (moderate) 0 (0.0)
Grade IV (severe) 0 (0.0)
Aortic valve mean gradient (mmHg), mean = SD 9.3+28
Aortic leaflet height of coaptation (mm),
mean = SD 9215
Coaptation of aortic valve
type A 10 (76.9)
type B 3(23.1)
type C 0 (0.0)

Values in parentheses represent percentages except where
indicated.

Values in parentheses represent percentages except where
indicated.
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Table 5 - Postoperative outcomes.

Group A Group B

n=11 n=13 p
Length of intubation (hours), mean + SD 256.6 + 369.7 114.5 £ 192.1 0.260
Reintubation 0(0.0) 2 (15.4) 0.174
Blood loss (ml), mean + SD 1476 + 986 1652 + 1365 0.736
Reoperation for tamponade or bleeding 2(18.2) 3(23.1) 0.768
Stroke 4 (36.4) 1(7.7) 0.085
Multiorgan failure 2(18.2) 0 (0.0) 0.108
Atrial fibrillation 2(18.2) 1(7.7) 0.439
Need for pacemaker 0 (0.0) 1(7.7) 0.347
Deep sternal wound infection 1(9.1) 1(7.7) 0.903
ICU length of stay (days), mean + SD 12.9 + 15.3 7.8 +8.7 0.339
Length of stay (days), mean + SD 26.7 + 13.7 16.4 £ 7.7 0.037*
Thirty-day mortality 0 (0.0) 0 (0.0)
Hospital mortality 2(18.2) 0 (0.0) 0.108
Late mortality 3(27.3) 1(7.7) 0.120

Values in parentheses represent percentages except where indicated.
ICU - intensive care unit; * significant difference.

Table 6 - Follow-up.

Before discharge

One year after surgery

Group A Group B Group A Group B
n=9 n=13 n=5 n=11
LV EF (%), mean = SD 52179 53.2+94 588 +3.7 57.6 +7.6
Aortic insufficiency
Grade 0 (none) 9 (100.0) 11 (84.6) 5(100.0) 8 (72.7)
Grade | (minimal) 0 (0.0) 2 (15.4) 0 (0.0) 3(27.3)
Grade Il (mild) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Grade Ill (moderate) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Grade IV (severe) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
NYHA
Class | 5 (100.0) 7 (63.6)
Class Il 0 (0.0) 4 (36.4)
Class Il 0 (0.0) 0 (0.0)
Class IV 0 (0.0) 0 (0.0)

Values in parentheses represent percentages except where indicated.

LV EF - left ventricle ejection fraction; NYHA - the New York Heart Association functional class.

ced due to the local finding of the tear of the aortic wall.
In five patients the concomitant procedure was perfor-
med - coronary artery bypass grafting in four and MAZE
procedure in one patient.

The transoesophageal echocardiography was perfor-
med at the end of operations in group B patients. No aor-
tic regurgitation in the most of the patients and A or B
type of coaptation of the leaflets were found (Table 4).
This finding remained the same till the discharge (Table 5).

The time of intubation tends to be longer in group A,
the reason was the excessive length in intubation in
two patients due to the unconsciousness (1 194 and 659
hours). The time of the hospital stay was significantly lon-
ger in group A. There was no difference in any postope-
rative complications (Table 5). In the postoperative period
transient cerebrovascular accident occurred in three pati-
ents (two in group A and one in group B). In two other

patients in group A stroke with serious ischaemic damage
of the brain at CT occurred. Both patients died due to the
multiorgan failure 36" and 51" day after operation.

The mean follow-up time was 17.6 month (3.6-35.8) in
group A, and 23.5 month (7.9-38.9) in group B. During
this period of time four patients died; three in group A
and one in group B. Two patients died due to the cardiac
cause; one of them because of the cardiogenic shock after
allograft replacement of the composite graft because of
prosthetic endocarditis, and second one because of cardi-
ac failure three months after the operation. Both patients
belonged to group A. Two patients died due to the non-
cardiac reasons. In group B no patient had aortic regurgi-
tation higher than grade | and all patients were in New
York Heart Association functional class | or Il (Table 6). No
thromboembolic or bleeding complications occurred in
relation to anticoagulation treatment.
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Discussion

During the operation for AAD every surgeon has to solve
the dilemma whether to perform the easiest and shortest
life-saving operation or the complex procedure requiring
the removal of all the impaired structures and tissues at
the expense of longer and more demanding operation.
Nearly in all cases the dissection extends also to the
aortic root. In such a situation, the gluing of the dissec-
ted walls with one of the biological glues offers a soluti-
on together with the resuspension of the affected com-
missures. This approach represents technically the easiest
method, but in the long-term follow-up, it can be con-
nected with the aortic root dilatation and the onset of
aortic regurgitation. This risk is the most likely to occur in
the patients with Marfan syndrome when the entire
ascending aorta and the aortic root should be removed
in the first operation [10]. According to the literature the
application of GRF glue between the dissected walls of
the aortic root is connected with the dilatation of the
root during follow-up [11,12]. This may be the main rea-
son for the reoperation [13,14].

In case that the extent of the aortic root damage is so
extensive and its preservation is technically not possible,
the only possibility is to replace the root with the
prosthesis. Modified Bentall technique is the classical me-
thod with very good long-term results [15,16]. The nega-
tive aspect of this procedure is the presence of artificial
valve; in case of biological valve, there is some risk of
degeneration, while in mechanical valves the anticoagu-
lation treatment is mandatory. According to the literatu-
re, the risk of thromboembolic or bleeding complications
in long-term follow-up is about 1.3-8.6% [17,18]. In our
group of patients, this type of complications was not pro-
ved during mid-term follow-up. Another disadvantage
of anticoagulation treatment is the prevention from the
thrombosis of the false lumen assuming that the dissec-
tion extends to the descending aorta. In such a situation,
further dilatation of the aorta can be expected. The exi-
stence of false lumen is the significant risk factor for the
necessity of the reoperation and increased late mortality
[19-21]. All the disadvantages of anticoagulation thera-
py are eliminated by valve sparing operations. The remo-
delation described by Yacoub is not generally recommen-
ded in AAD [22]. This approach is supported also by Leyh
et al. [9] who described higher frequency of reconstruc-
tion failure and the necessity of reoperation. The
reimplantation technique was described 20 years ago [7].
The indications for this procedure extend with increasing
experience and published data show very good long-
-term results [23-25]. Nowadays they include elective
operations in patients with bicuspid aortic valve, patients
with Marfan syndrome and also acute operations. During
this procedure all the pathological aortic tissue of the
aortic root is removed, the native aortic valve is preser-
ved, and the aortic annulus is secured. In the decision
making process it is necessary to take into account the
higher risk of the failure due to the residual regurgitati-
on in the setting of acute operation and uncertain qua-
lity of the tissue. According to our experience, this risk is
relatively low in the hands of experienced surgeon which

was confirmed by successful early postoperative course
with lower complication rate in our patients

The important condition for proper long-term function
of the valve is sufficient height of the leaflet coaptation
and depth of the coaptation in relation to the aortic annu-
lus. Coaptation type A (above the level of annulus) or type
B (in the level of annulus) was achieved in all our patients.
None of them had type C coaptation (below the annulus),
which is the predictor of failure in long-term [26].

The type of the prosthesis used is given by the prefe-
rence of the surgeon. Some authors prefer tubular
prosthesis [27]. So called neosinuses can be created by pli-
cation of the prosthesis on the level of the sinotubular
junction (David V procedure). Bethea et al. [28] empha-
size the advantage of the prostheses with artificial
Valsalva sinuses (Vascutek Gelweave Valsalva). Preformed
sinuses decreased the speed of aortic leaflet closure.
Higher speed of the closure during diastole can increase
the stress, which can predispose the aortic valve to dege-
neration [29,30]. The tubular prosthesis was used in the
first four of our patients, but then we started to use the
prosthesis with preformed sinuses, which is the type of
choice nowadays.

In comparison to Bentall operation, David’s procedure
provides also better quality of life [31]. We can prove this
experience, since our patients had shorter length of the
hospital stay and in the time of clinical examination all of
them were in NYHA class | or Il without the limitations
given by anticoagulation treatment.

Clinical and pathological studies showed that in up to
30% of patients, the tear of the wall progresses also in
the aortic arch [32,33]. In these cases, the extension of
the replacement to the arch is important in order to
prevent late complications and reoperations [10]. The
technique of open distal anastomosis with hemiarch or
the whole arch replacement combined with selective
antegrade brain perfusion is our method of choice nowa-
days. Even though it prolongs the clamping time a bit, it
significantly increases the safety of the anastomosis.

The study has several limitations. The patients were
not randomised, the evaluation was retrospective. The
study was performed in the period of time, when the
operation technique was gradually introduced. The hig-
her numbers of patients and longer follow-up would
provide more relevant results.

Conclusions

Valve sparing operation (reimplantation according to Da-
vid) counts for patients with acute aortic type A dissection
a good alternative option to the standard procedure
which is represented by Bentall operation. The main
advantage of this method is the preservation of the native
valve without the necessity of anticoagulation treatment.
This is an important aspect, especially when the dissection
with false lumen extends into the descending aorta and
also in cases of young patients with active way of life.
However, the risk of failure of this reconstructive opera-
tion in acute situation has to be taken into account in deci-
sion making process. Our results showed, that in the hands
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of an experienced surgeon, good results can be achieved
and we consider the reimplantation procedure as a me-
thod of choice if the aortic root has to be replaced.

Acknowledgements

The study was supported by the European Regional De-
velopment Fund - Project FNUSA-ICRC (No.CZ1.05/1.100/
02.0123).

References

[1] Westaby S, Katsumata T, Freitas E. Aortic valve conservation
in acute type A dissection. Ann Thorac Surg 1997;64:1108-12.

[2] Simon P, Owen AN, Moidl R, Kupilik N, Anwari A,
Grabenwoeger M, et al. Sinus of Valsalva aneurysm:

a late complication after repair of ascending aortic
dissection. Thorac Cardiovasc Surg 1994;42:29-31.

[3] Mazzucotelli JP, Deleuze PH, Baufreton C, et al.
Preservation of the aortic valve in acute aortic dissection:
long-term echocardiographic assessment and clinical
outcome. Ann Thorac Surg 1993;55:1513-7.

[4] Graeter TP, Langer F, Nikoloudakis N, et al. Valve-preserving
operations in acute aortic dissection type A. Ann Thorac
Surg 2000;70:1460-5.

[5] Edmund H. Thrombotic and bleeding complications of
prosthetic heart valves. Ann Thorac Surg 1987;44:430-45.

[6] Horstkotte D, Schulte H, Biercks W, Strauter B. Unexpected
findings concerning thromboembolic complications
and anticoagulation after complete 10 year follow up
of patients with St. Jude medical prostheses. J Heart Valve
Dis 1993;2:291-301.

[7]1 David TE, Feindle CM. An aortic valve-sparing operation
for patients with aortic incompetence and aneurysm
of the ascending aorta. J Thorac Cardiovasc Surg 1992;
103:617-22.

[8] Yacoub M, Fagan A, Stassano P, Radley-Smith R. Results
of valve conserving operations for aortic regurgitation.
Circulation 1983;68(Suppl 111):111-321.

[9] Leyh RG, Fischer S, Kallenbach K, et al. High failure rate
after valve-sparing aortic root replacement using the
"remodeling technique” in acute type A aortic dissection.
Circulation 2002;106:1-229-33.

[10] Bachet JE, Termingnon JL, Dreyfus G, et al. Aortic
dissection. Prevalence, cause, and results of late
reoperations. J Thorac Cardiovasc Surg 1994;108:199-206.

[11] Fukunaga S, Karck M, Harringer W, Cremer J, Rgein C,
Haverich A. The use of gelatin-resorcin—formalin glue
in acute aortic dissection type A. Eur J Cardiothorac Surg
1999;15:564-70.

[12] Bingley JA, Gardner MA, Stafford EG, Mau TK, Pohlner PG,
Tam RK, et al. Late complications of tissue glues in aortic
surgery. Ann Thorac Surg 2000;69:1764-8.

[13] Pansini S, Gagliardotto PV, Pompei E, et al. Early and late
risk factors in surgical treatment of acute type A aortic
dissection. Ann Thorac Surg 1998;66:779-84.

[14] Fann JI, Glower DD, Miller DC, et al. Preservation of the
aortic valve in type A aortic dissection complicated by aortic
regurgitation. J Thorac Cardiovasc Surg 1991;102:62-75.

[15] Gelsomino S, Morocutti G, Frassani R, Masullo G, Da Col P,
Spedicato L, et al. Long-term results of Bentall composite
aortic root replacement for ascending aortic aneurysms
and dissections. Chest 2003;124:984-8.

[16] Mingke D, Dresler C, Stone CD, Borst HG. Composite
graft replacement of the aortic root in 335 patients
with aneurysm or dissection. Thorac Cardiovasc Surg 1998;
46:12-9.

[17] Sun JC, Davidson MJ, Lamy A, Eikelboom JW.
Antithrombotic management of patients with prosthetic
heart valves: current evidence and future trends. Lancet
2009;374:565-76.

[18] Edmund H. Thrombotic and bleeding complications of
prosthetic heart valves. Ann Thorac Surg 1987;44:430-45.

[19] Bernard Y, Zimmermann H, Chocron S, Litzler JF, Kastler B,
Etievent JP, et al. False lumen patency as a predictor
of late outcome in aortic dissection. Am J Cardiol 2001;87:
1378-82.

[20] Erbel R, Oelert H, Meyer J, Puth M, Mohr-Katoly S,
Hausmann D, et al; for the European Cooperative Study
Group on Echocardiography. Effect of medical and surgical
therapy on aortic dissection evaluated by transoesophageal
echocardiography. Implications for prognosis and therapy.
Circulation 1993;87:1604-15.

[21] Ergin MA, Phillips RA, Galla JD, et al. Significance of distal
false lumen after type A dissection repair. Ann Thorac Surg
1994;57:820-5.

[22] Kallenbach K, Baraki H, Khaladj N, et al. Aortic valve-sparing
operations in Marfan syndrome: what do we know after
a decade? Ann Thorac Surg 2007;83:5764-5768.

[23] David TE, Feindel CM, Webb GD, et al. Long-term results
of aortic valve sparing operations for aortic root
aneurysm. J Thorac Cardiovasc Surg 2006;132:347-54.

[24] David TE, Maganti M, Armstrong S. Aortic root aneurysm:
Principles of repair and long-term follow-up. J Thorac
Cardiovasc Surg 2010;140:514-9.

[25] David TE, Armstrong S, Maganti M, et al. Long-term results
of aortic valve-sparing operations in patients with Marfan
syndrome. J Thorac Cardiovasc Surg 2009;138:859-64.

[26] Pethig K, Milz A, Hagl C, Harringer W, Haverich A.

Aortic valve reimplantation in ascending aortic aneurysm:
Risk factors for early valve failure. Ann Thorac Surg 2002;
73:29-33.

[27] Kerendi F, Guyton R, Vega D, Kilgo P, Chen P. Early results
of valve-sparing aortic root replacement in high-risk
clinical scenarios. Ann Thorac Surg 2010;89:471-8.

[28] Bethea BT, Fitton TP, Alejo DE, et al. Results of aortic
valve-sparing operations. Experience with remodelling
and reimplantation procedures in 65 patients. Ann Thorac
Surg 2004;78:767-72.

[29] Susumu K, Nobuyuki U, Seiryo S, Toshiaki H. The sinus
of Valsalva relieves abnormal stress on aortic valve leaflets
by facilitating smooth closure. J Thorac Cardiovasc Surg
2008;136:1528-35.

[30] Grande-Allen KJ, Cochran RP, Reinhall PG, Kunzelman KS.
Re-creation of sinuses is important for sparing the aortic
valve: a finite element study. J Thorac Cardiovasc Surg
2000;119:753-63

[31] Franke U, Isecke A, Nagib R, et al. Quality of life after
aortic root surgery: reimplantation technique versus
composite replacement. Ann Thorac Surg 2010;90:
1869-75.

[32] Bachet J, Teodori G, Goudot B, et al. Replacement
of the transverse aortic arch during emergency operations
for type A acute aortic dissection. J Thorac Cardiovasc
Surg 1988;96:876-86.

[33] Graham JM, Stinnett DM. Operative management of acute
aortic arch dissection using profound hypothermia
and circulatory arrest. Ann Thorac Surg 1987;44:192-8.



