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Abstract t 

Background. Background. 

Thee aim of this study was to determine the durability of aortic valve preservation 
andd root reconstruction in type A aortic dissection with involvement of the aortic 
root. . 

Methods. Methods. 
Fromm November 1976 to February 1999, 246 patients underwent surgical 
treatmentt for acute type A aortic dissection at our institution. In 121 patients 
(49%),, all with acute type A dissection and aortic root involvement, the aortic 
valvee was preserved and one or more of the sinuses of Valsalva were 
reconstructed.. The mean age of this group was 1 years and 70 (58%) were 
men.. Thirty patients (25%) were operated in cardiogenic shock. Criteria for aortic 
roott reconstruction were technical feasibility and surgeon preference. Techniques 
usedd for reconstruction were valve resuspension in all patients and additional 
reinforcementt of the aortic root with Teflon (L.R. Bard, Tempe, AZ) felt (n=21), 
gelatin-resorcinol-formaldehyde-gluee (GRF-glue, Fii, Saint-Just Malmont, 
France)) (n=103), or fibrinous glue (Tissu-col, Immuno AG, Vienna, Austria) 
(n=5).. Mean follow-up was 6 months. 

Results. Results. 
Thee operative mortality was 21.5% (n=26). Actuarial survival was , % 
andd % at 1, 5 and 10 years, respectively. Median aortic regurgitation in 
patientss with retained native aortic valve at follow-up was 1+. All root 
reoperationss included aortic valve replacement (n=12). Freedom from aortic root 
reoperationn was % at 1 year, % at 5 years and % at 10 years. The 
incidencee of aortic root reoperation was 23%, 11% and 40%, respectively, when 
Teflonn felt, GRF-glue, and fibrinous glue were used for root reconstruction. 
Multivariatee Cox proportional hazard analysis revealed the use of fibrinous glue 
(RR=8.7;; p=0.03) as well as the presence of an aortic valve annulus more than 27 
mmm (RR=4.2; p=0.04) as independent risk factors for aortic root reoperation. 

Conclusions. Conclusions. 
Aorticc valve preservation in acute type A dissection provides relatively durable 
results.. The use of fibrinous glue for root reconstruction seems to compromise the 
long-termm durability of the repair compared with Teflon felt and GRF-glue. A 
dilatedd aortic annulus requires a more extensive root procedure. 
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Introductio n n 

Acutee type A aortic dissection according to the Stanford classification [1 ] involves, 
perr definition, the ascending aorta. The degree of involvement of the ascending 
aorta,, however, may vary from a discrete intramural hematoma to a totally 
disruptedd aortic wall architecture including the aortic root. This usually causes 
severee aortic regurgitation. Whereas surgical treatment in the former can consist of 
aa short segment replacement of the ascending aorta, surgical options in the latter 
needd to restore a functional aortic root. This can be obtained by the Bentall and De 
Bonoo [2] procedure. As type A dissection does not affect the aortic valve annulus 
orr the valve leaflets, efforts have been made in individuals without preexisting 
aorticc valve pathology to reconstruct in some way the sinuses of Valsalva and 
resuspendd the aortic valve commissures [3-6]. This aims to restore the geometry 
off  the aortic root and subsequently aortic valve competence. The reported 
durabilityy of these different techniques, however, is not uniformly good [7], and 
follow-upp is mostly short. This study focuses on the durability of the aortic valve 
preservationn and root reconstructive technique in patients who underwent surgical 
treatmentt for an acute type A aortic dissection with involvement of the aortic root. 
Thee second objective of the study was to determine risk factors for aortic root 
reoperation. . 

Materia ll  and methods 

InclusionInclusion criteria 
Fromm November 1976 to February 1999, 246 consecutive patients underwent 
surgicall  treatment for acute type A aortic dissection according to the Stanford 
classificationn [1]. The dissection was considered acute if the operation was 
performedd within 14 days after the onset of symptoms. In addition, eligibility for 
thee study required involvement of the aortic root by the dissection with subsequent 
surgicall  reconstruction of one or more of the sinuses of Valsalva and preservation 
off  the aortic valve. Patients who received a supracoronary ascending aortic 
replacementt without root reconstruction were excluded from this analysis as well 
ass patients undergoing a David and associates [8] procedure. Following these 
criteria,, 121 patients (49%) were included in the study. 
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PatientPatient characteristics 
Thee mean age was 1 years (range, 24 to 81 years) and 58% (n=70) were men. 
Twoo patients previously underwent coronary artery bypass grafting (CABG) and 
anotherr patient had had a descending thoracic aorta replacement for a ruptured 
typee B aortic dissection. Marfan's syndrome was present in 2 patients. Table 1 
showss the patient distribution per year. One fourth of the patients (n=30) were 
operatedd in cardiogenic shock. Preoperative neurological deficit was diagnosed in 
199 patients (Table 2). However, this was transient and fully recovered at the time 
off  operation in 10 patients. Associated procedures included partial or total arch 
replacementt in 18 patients, CABG in 4 patients, and exploratory laparotomy in 
anotherr 4 patients. 

Postoperativelyy patients were anticoagulated with Coumadin (Du Pont 
Pharmaceuticals,, Wilmington, DE) for 3 months and were then switched to 
antiplatelett therapy unless they were in atrial fibrillation. 

TableTable 1. Number of patients operated per year throughout the study periods 

Year r 

No.. of 
patients s 

76 6 

1 1 

82 2 

2 2 

83 3 

2 2 

84 4 

2 2 

85 5 

2 2 

86 6 

1 1 

87 7 

3 3 

88 8 

4 4 

89 9 

3 3 

90 0 

11 1 

91 1 

11 1 

92 2 

13 3 

93 3 

10 0 

94 4 

9 9 

95 5 

7 7 

96 6 

14 4 

97 7 

17 7 

98 8 

7 7 

99 9 

2 2 

aan=n= 121. 

SurgicalSurgical technique 
Thee technique changed somewhat over the years since a total of 11 surgeons 
operatedd on the patients included in this series. Usually the procedure started with 
aa median sternotomy, followed by cannulation through the femoral artery and right 
atriall  appendage. A left ventricular decompression line was inserted through the 
rightright superior pulmonary vein. In cases of hemodynamic instability or 
resuscitation,, extracorporeal circulation (ECC) was usually initiated by arterial 
andd venous cannulation in the groin using a long venous cannula, after which 
mediann sternotomy was performed. 

Oncee the patient was on ECC, systemic cooling was initiated. In the early 
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TableTable 2. Preoperative neurological deficit0 

Noo of patients 

Typee of deficit Total Transient 

Paraparesiss 2 0 

Hemiparesiss 11 6 

Monoparesiss 3 3 

Visuall  disturbance 1 1 

Hemiplegiaa 1 0 

Dysphasiaa 1 0 

flfl n=n= 19. 

experience,, the distal ascending aorta was clamped at 25°C to 28°C or earlier if 
ventricularr fibrillation occurred. The proximal aorta was then opened to locate the 
intimall  tear. If the intimal tear extended into the clamped area, the patient was 
cooledd to a nasopharyngeal temperature of 16°C or, since 1982, until the 
electroencephalogramm became isoelectric. The proximal reconstruction (see 
further)) was performed during this cooling episode. The arch was then exposed 
underr deep hypothermic circulatory arrest (DHCA) and partially or totally 
replacedd if necessary. If it was unnecessary to replace the arch, an open distal 
aortoprosthesiss anastomosis was performed and ECC was reinstituted. 

Iff  the intimal tear did not extend into the clamped aortic area, the reconstruction 
off  the dissected portion was performed under aortic cross-clamping. 

Sincee 1990, antegrade selective cerebral perfusion (ASCP) has progressively been 
introducedd in our institution. The technique has been reported previously [9] and 
iss currently our technique of choice for brain protection. Of the 121 patients 
involvedd in this study, a total of 69 had DHCA and 22 patients had ASCP. 

Anotherr modification that developed over the years is to avoid aortic cross-
clamping.. We currently cool the patient down til l a nasopharyngeal temperature of 
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25°CC at which point the ECC is discontinued. We then install the ASCP and 
subsequentlyy protect the heart by cold cristalloid antegrade cardioplegia, which is 
administeredd directly into the coronary ostia. The eventual arch procedure and 
distall  ascending aortic anastomosis are performed under total circulatory arrest. 
Oncee this is completed, ASCP is stopped and antegrade perfusion is resumed 
throughh a side arm of the prosthesis. Then air is removed from the prosthesis and 
thee prosthesis is clamped. The proximal ascending aortic procedure is performed 
duringg the subsequent rewarming. 

Al ll  of the patients included in this study had a reconstruction of one or more of the 
sinusess of Valsalva that were affected by the dissection. The decision to perform a 
roott reconstruction rather than a Bentall procedure was made 
intraoperativelyy by the surgeon and was dependent upon his preference and 
estimationn of the feasibility. The aortic root was reconstructed with either Teflon 
(L.R.. Bard, Tempe, AZ) felt (n=21), gelatin-resorcinol-formaldehyde-glue (GRF-
glue,, Fii, Saint-Just Malmont, France) (n=103), or fibrinous glue (Tissu-col, 
Immunoo AG, Vienna, Austria) (n=5). The reconstructive material was put 
betweenn the dissected aortic layers. The total number of applications outranges the 
totall  number of patients involved in the study as several patients had a 
combinationn of the root reconstructive techniques (Table 3). Two patients had a 
surprisingg combination of GRF-glue and fibrinous glue. This was due to 
unforeseenn lack of stock, which only became apparent during the operation when 
additionall  glue was required for optimal apposition of the dissected layers. 

Thee aortic valve was resuspended by a commissuroplasty, using a U-stitch pledget 
inn all patients. The ascending aorta was replaced by a prosthesis starting at the 
levell  of the sinotubular junction in all but 10 patients who underwent a local repair 
off  the intimal tear. These patients were operated early in the series and we 
currentlyy do not perform local repair. 

Meann aortic cross-clamp time, DHCA and ECC were , 8 and 1 
minutes,, respectively. 

AssessmentAssessment of repair and durability 
Thee initial repair was assessed intra-operatively, at first by the hemodynamic 
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TableTable 3. Aortic Aortic root reconstructive techniques used in the study group" 

Techniquee used No. of patients 

GRF-glue,, alone 90 

Teflonn felt alone 7 

Fibrinouss glue alone 1 

GRF-gluee + Teflon felt 11 

GRF-gluee + fibrinous glue 1 

Teflonn felt + fibrinous glue 2 

GRF-gluee + Teflon felt + fibrinous glue 1 

Unknownn 8 

aan=n= 121. 
GRF-gluee = gelatin-resorcinol-formaldehyde-glue. 

parameterss and from 1988 on also by transesophageal echocardiography (TEE) 
wheneverr available. However, this was not always the case in emergency 
conditions. . 

Thee repair durability was assessed primarily by the incidence of aortic valve and 
roott reoperation. All reoperations were analyzed and the causes were noted. All 
otherr reoperations were also recorded. Causes of death were also analyzed to 
detectt recurrent aortic regurgitation as a possible causative factor. 

Inn addition, the latest available transthoracic echocardiogram (TTE) was used to 
determinee the degree of aortic regurgitation and the presence of aortic root 
dilatation;; TTE was available in 56 of 67 patients who retained their native aortic 
valvee at the time of follow-up. In patients undergoing an aortic valve and root 
reoperation,, the last TTE before the reoperation was used. 

PostoperativePostoperative follow-up 
Thee 30-day mortality was 21.5% (n=26). Ten of these patients were operated in 
cardiogenicc shock. Causes of death are summarized in Table 4. None of the 
patientss dying of heart failure had recurrent aortic regurgitation. Six of the 13 
neurologicall  deaths occurred in patients who had had a preoperative persisting 
centrall  neurological deficit and 1 in a patient who had had a preoperative transient 
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TableTable 4. Causes of 30-day mortality' 

CauseCause of death No. of patients 

Strokee 13 

Heartt failure 5 

Hemorrhagee 5 

Sepsiss 2 

Unknownn 1 
aann = 26. 

neurologicall  deficit. Actuarial survival at 30 days was . 

Postoperativee complications were frequent: 9 patients required temporary dialysis, 
233 patients required prolonged (> 5 days) mechanical ventilation, and 15 patients 
experiencedd a new peri-operative neurologic event. In 10 of the latter patients the 
deficitt was central and in 5 it was peripheral. 

Follow-upp was achieved either by yearly outpatient visit or by phone and letter to 
thee patient and the referring physician. A fil e on current status, medication, 
morbidity,, and mortality was completed per patient. Follow-up was closed on June 
1,, 1999, and was 100% complete. Mean follow-up was 6 months, with a 
maximumm of 16 years in 2 patients. 

Theree were 20 late deaths. The causes are summarized in Table 5. Four of these 
deathss occurred after an aortic valve reoperation (see Results). None of the 
patientss died of recurrent aortic regurgitation. Actuarial survival was , 
64+5%,, and % at 1,5, and 10 years postoperatively (Fig 1). 

Eightt patients with retained native aortic valve experienced a neurological event 
duringg late (> 30 days) follow-up: 6 had a transient ischemic attack (TIA) and 2 
hadd a stroke. One patient had two TIAs; another had a second stroke for a total of 
tenn postoperative neurologic events. With the exclusion of the preoperative and 
perioperativee neurological events, the postoperative freedom from 
thromboembolicc events rate was 95% at 1 year and 89% at 10 years (Fig 2). 

91 91 



ChapterChapter 5 

TableTable 5. Causes of late death" 

Causee of late death No, of patients 

Aorticc rupture 5 

Sepsiss 3 

Strokee 3 

Heartt failure 3 

Suddenn death 2 

COPDD 1 

Malignancyy 1 

Unknownn 2 
aann = 20. 
COPDD = chronic obstructive pulmonary disease. 

StatisticalStatistical analysis 
Thee design of the study was retrospective and analysis was performed with the 
Statisticall  Analysis Software (version 6.12 for Windows, SAS Institute, Cary, NC). 
Dataa are expressed as the mean  standard deviation. Survival and event-free 
estimatess were determined by the method of Kaplan-Meier [10] and are expressed 
ass the proportion  standard error. Comparison between variables was performed 
withh the x2 or Fisher's exact test when appropriate. A value of p less then 0.05 was 
consideredd statistically significant. Cox proportional hazard analysis was used to 
determinee risk factors for aortic valve reoperation. Variables with p value less than 
0.155 on univariate analysis were entered into the multivariate analysis. 

Results s 

AorticAortic root reoperation 
Aorticc root reoperation occurred in 12 patients at a mean of 8 years 
postoperatively.. Details on these patients are summarized in Table 6. Aortic root 
dilatationn with subsequent aortic regurgitation was the major cause of 
reoperation,, occurring in 9 patients. All root reoperations included aortic valve 
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FigFig 1. Actuarial survival of patients with acute type A dissection and aortic valve 
preservationpreservation (including 30-day mortality). 

100 0 
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60 0 

> > 
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20 0 
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Yearss post-operatively 

replacement.. Four patients died at reoperation. Freedom from aortic root 
reoperationn was , , and % at 1,5, and 10 years, respectively 
(Figg 3). 

AA total of 8 patients had an aortic valve annulus more than 27 mm measured 
intraoperativelyy and 4 of these patients required a reoperation (Table 6). 
Reoperationn occurred in 5 of 21 (23%) patients in whom Teflon was used for 
reconstructionn of the aortic root. With regard to the use of GRF-glue and fibrinous 
glue,, reoperation occurred in 11 of 103 patients (11%) and 2 of 5 patients (40%) 
respectively.. Multivariate Cox proportional hazard analysis revealed the use of 
fibrinouss glue (RR=8.7; p=0.03) and the presence of an aortic valve annulus more 
thann 27 mm (RR=4.2; p=0.04) as independent risk factors for aortic root 
reoperation.. The use of Teflon was correlated with an increased risk for 
reoperationn (RR=2.8 on univariate analysis and RR=1.5 on multivariate analysis) 
butt this was not statistically significant (p=0.08 and p=0.5 on univariate and 
multivariatee analysis, respectively). Freedom from aortic root reoperation was 
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FigFig 2. Freedom from thromboembolic (TE) events in patients surviving more 
thanthan 30 days (excluding the preoperative and perioperative neurologic events). 
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80 0 
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> > 
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20 0 

89% % 

NN at risk: 
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00 2 4 6 8 10 

Yearss post-operatively 

significantlyy worse when one or two of the independent risk factors were present 
ass was the case in 11 patients; it was 97% at 1 year, 92% at 5 years and 79% at 7 
yearss if risk factors were absent versus 79% at 1 year, 66% at 5 years and 33% at 
77 years when any or both of the risk factors were present (p=0.0001) (Fig 4). 

Thee curve of the patients with risk factors falls to zero because the patient with the 
longestt follow-up in this group was reoperated 7.4 years after the initial operation. 

OtherOther reoperations 
Twelvee additional aortic reoperations were performed during follow-up. These 
includedd three false aneurysms at the distal prosthesis-aortic arch anastomosis, one 
moree prosthesis infection, two descending aortic aneurysm replacements, two 
thoracoabdominall  aortic aneurysm replacements, three abdominal aortic aneurysm 
replacements,, and one iliac artery reconstruction. There were no deaths at these 
additionall  reoperations. Freedom from any aortic reoperation was , 81 , 
andd % at 1, 5 and 10 years postoperatively (Fig 5). 

AssessmentAssessment of repair durability 
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FigFig 3. Freedom from aortic root reoperation in patients surviving more than 30 
days days 
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FigFig 4. Freedom from aortic root reoperation (> 30 days) with (%) and without 
(-)(-) risk factors. 
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TableTable 6. 

Patient t 
no. . 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 

10 0 

11 1 

12 2 

f f 

AorticAortic valve/root reoperations 

Operation n 
(year) ) 

1985 5 

1988 8 

1990 0 

1990 0 

1990 0 

1991 1 

1991 1 

1992 2 

1992 2 

1992 2 

1992 2 

1997 7 

Technique e 

Teflon n 

GRF F 

GRF F 

Teflonn + 
GRF F 

GRF F 

GRF F 

Teflonn + 
GRF+ + 

fibrinous s 

Teflonn + 
GRF F 

GRF F 

GRF F 

Teflonn + 
GRF F 

GRFF + 
fibrinous s 

glue e 

duringduring follow 

Annulus s 
>> 27 mm 
att initial 
operation n 

Yes s 

No o 

Yes s 

No o 

Yes s 

No o 

Yes s 

No o 

No o 

No o 

No o 

No o 

-up -up 

Pre--
reoperat t 

ive e 
AR R 
44 + 

22 + 

44 + 

33 + 

22 + 

44 + 

44 + 

44 + 

33 + 

44 + 

22 + 

22 + 

Primary y 
indicationn for 
reoperation n 

Roott dilatation 

Falsee aneurysm 
2-VD D 

Roott dilatation 

Roott dilatation 

Roott dilatation; 
2-VD D 

Roott dilatation 

Roott dilatation; 
3-VD D 

Roott dilatation; 
2-VD D 

Roott dilatation; 
2-VD;; MR 

Dehiscencee at 
commissure e 

Roott dilatation 

Graftt infection 
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IntervalInterval to 
reoperation n 
(months) (months) 

75 5 

83 3 

11 1 

70 0 

66 6 

41 1 

22 2 

67 7 

39 9 

2 2 

12 2 

7 7 

Reoperative e 
procedure e 

Bentall l 

Bentall, , 
CABG G 

Bentall l 

Bentall,, arch, 
ET T 

Bentall,, arch, 
ET,, CABG 

AVR,, asc, 
arch,, ET 

Bentall,, arch, 
ET,, CABG 

Bentall, , 
CABG G 

CABG,, MVR 

AVR R 

AVR,, asc 

AVR R 
homograft, , 

omentoplasty y 

Reoperative e 
outcome e 

Aliv e e 

Aliv e e 

Reoperativee death 

Aliv e e 

Aliv e e 

Aliv e e 

Aliv e e 

Aliv e e 

Aliv e e 

Reoperativee death 

Reoperativee death 

Reoperativee death 

ARR = aortic regurgitation; 
archh = aortic arch 
replacement; ; 
ascc = ascending aortic 
replacement; ; 
AVRR = aortic valve 
replacement; ; 
CABGG = coronary artery 
bypasss grafting; 
ETT = elephant trunk; 
GRFF = gelatin-resorcinol-
formaldehyde; ; 
MRR = mitral regurgitation; 
MVRR = mitral valve 
replacement; ; 
VDD = vessel disease 
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Ass stated earlier, none of the patients who died of heart failure (five operative 
deathss and three late deaths), had recurrent aortic regurgitation. 

FigFig 5. Freedom from any aortic reoperation in patients surviving more than 30 
days. days. 

100 0 

20 0 

54% % 

NN at risk: 
733 61 50 ' 41 34 24 16 12 

44 6 8 10 

Yearss post-operatively 

Att follow-up, 67 patients of 75 survivors had retained their native aortic valve. A 
TTEE was available in 56 of these patients. As indicated in Table 7, the majority of 
thee patients had no or 1+ aortic regurgitation. Median degree of aortic 
regurgitationn was 1+. Twelve patients had 2+ and 2 patients had 3+ aortic 
regurgitation.. They are currently asymptomatic but are followed carefully at 
regularr intervals. Details concerning the aortic root dimensions at the level of the 
sinusess of Valsalva, measured in the same patient cohort at follow-up, are provided 
inn Table 8. Ten patients had an aortic root measuring more than 40 mm, of whom 
22 had a diameter exceeding 50 mm, a limit that is currently considered an 
operativee indication [8]. 

98 98 



AorticAortic valve preservation and root reconstruction 

TableTable 7. Follow-up TTE results with regard to the presence of aortic 
regurgitation regurgitation 

Degreee of aortic regurgitation No. of patients 

"ÖÖ 19 

1++ 23 

2++ 12 

J+J+ 2 
aann = 56 of 67 surviving patients with retained native aortic valve. 
TTEE = transthoracic echocardiogram. 

Comment t 

OperativeOperative mortality 
Althoughh the outcome of the surgical management of type A dissection has 
improvedd considerably over the years [11,12], operative mortality is still 
substantial.. Reported operative mortality in the literature is as low as 6% [5,6] to 
8%% [13], but is usually between 20% and 30% [3,4,7,12,14-17]. Our operative 
mortalityy was 21.5% (n=26) which is comparable with these reports. One of the 
contributingg factors to this high operative mortality is undoubtedly the high 
proportionn of (referred) patients operated in cardiogenic shock (25%). Ten of 30 
patientss operated in cardiogenic shock died. Major efforts are constantly made to 
organisee prompt referral of patients diagnosed with type A dissection in order to 
decreasee the incidence of preoperative cardiogenic shock. We hope this will 
contributee to decrease operative mortality. 

TableTable 8. Follow-up TTE measurements of the aortic root at the level of the 
sinusessinuses of Valsalva" 

Diameterr (mm) No. of patients 

<355 37 

3 6 - 400 9 

41-455 7 

46-500 1 

>500 2 
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DurabilityDurability of root repair 
Durabilityy was assessed by the incidence of aortic root reoperation and by follow-
upp TTE. Advantages of preservation of the native aortic valve are avoidance of a 
valvee substitute with its possible adverse effects and avoidance of a permanent 
needd of anticoagulation in mechanical valve replacement. This need of 
anticoagulationn impairs spontaneous trombosis in the false lumen and persistent 
perfusionn of the false lumen leads to aneurysm formation, which has been 
associatedd with decreased late survival [11]. The advantages of valve preservation 
havee to be balanced against the risk of reoperation during follow-up. Freedom 
fromm aortic valve reoperation at 10 years has been reported to be as high as 95% 
[17]]  when valve preservation was performed. However, other reports cite 80% 
freedomm from aortic valve reoperation at 10 years [4,18]. Freedom from aortic 
valve/roott reoperation at 10 years in the present series was 69%. This is 
somewhatt lower than the previously mentioned reports. 

Tablee 6 indicates that the use of GRF-glue did not prevent aortic root dilatation in 
somee instances, contrary to a previous report [6]. In addition, follow-up TTE 
revealedd 2 patients with 3+ aortic regurgitation and 10 patients with an aortic root 
diameterr more than 40 mm. Undoubtedly some of these patients will need 
reoperationn in the future. Therefore, further follow-up of this patient cohort is 
mandatory. . 

RiskRisk factors for root reoperation 
Multivariatee Cox proportional hazard analysis revealed the use of fibrinous glue 
andd the presence of an aortic valve annulus more than 27 mm as independent risk 
factorss for aortic root reoperation. This negative impact of fibrinous glue is in 
sharpp contrast with the results previously reported with fibrinous glue by Séguin 
ett colleagues [5]. Their article reports on the use of fibrinous glue in 15 patients 
withh type A dissection. There was 1 nonvalve-related operative death, and at a 
meann follow-up of 2.3 years the mean aortic regurgitation grade was 0.3. No 
reoperationss were reported. 

Mostt authors currently agree that Marfan's syndrome and annuloaortic ectasia 
representt a contraindication to root preservation during operation for type A 
dissectionn [3,4,6,14,16,18]. These patients should undergo a Bentall procedure [2] 
orr alternatively the procedure described by David et associates [8]. Four of the 
reoperationss in the current series occurred in patients having an aortic annulus 
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moree than 27 mm measured peroperatively. All of these initial operations were 
performedd earlier in the series. In retrospect these patients should not have 
undergonee a root reconstructive procedure, which would have decreased the 
reoperationn incidence. 

Althoughh not statistically significant, the present series demonstrates a trend 
towardss improved durability in patients treated with GRF-glue versus Teflon. The 
reoperationn rate in patients treated with GRF-glue was 11% versus 23% when 
Teflonn was used. Equally good results with GRF-glue have been reported by 
others,, either reporting on a single experience with GRF-glue [3,6,14] or in 
comparisonn with Teflon [19]. The use of GRF-glue for the reapproximation of the 
dissectedd aortic layers decreases the incidence of reoperations as well as the 
persistencee of false lumina thus increasing the event-free survival. However, in the 
articlee by Pessotto et coworkers [16], the use of GRF-glue had no impact on the 
incidencee of reoperation, which increased with increasing preoperative aortic 
regurgitation.. Another concern with regard to the use of GRF-glue is the recent 
reportt by Fukunaga et colleagues [7]. In a series of 148 patients in whom GRF-
gluee was used to reinforce the dissected layers, reoperations were necessary in 20 
patients.. In 9 of these patients, complications necessitating reoperation occurred in 
aorticc segments that underwent reconstruction with GRF-glue at the first 
intervention.. Root redissection was present in 7 patients and another patient 
presentedd with a rupture near the distal graft-aorta anastomosis. Macroscopically, 
thee areas looked necrotic but histologic examination in 2 patients revealed media 
degenerationdegeneration rather than necrosis. We have had no similar experience in our series. 
Inn particular, we have not seen redissection occurring in areas treated with GRF-
glue.. However, the report by Fukunaga and colleagues [7] raises an important 
concernn that needs further follow-up; in particular, the formaldehyde component, 
whenn used excessively, seems to cause tissue necrosis [7]. 

LimitationsLimitations of the study 
Thee current series is a retrospective review covering a long time interval. 
Accordingly,, many surgeons have operated on the patients included in this study. 
Althoughh each surgeon might have a personal approach, the technique used to 
reconstructt the aortic root was relatively uniform, with the exception of the use of 
Teflon,, GRF-glue, or fibrinous glue to approximate the dissected layers. In 
addition,, the decision to perform a root reconstruction was made intraoperatively 
andd was entirely dependent on the surgeon's preference and estimation of the 
feasibility.. This is, of course, very subjective and might have contributed to a 
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selectionn bias of patients undergoing root reconstruction. In addition, the 
individuall  choice of the product used for root reconstruction resulted in different 
samplee sizes and combination of different products. This bias, however, should 
havee been accounted for by the statistical analysis. 

Anotherr limitation of the study is the absence of a grading system reflecting to 
whatt extent the aortic root was affected by the dissection. We initially aimed to do 
soo but given the retrospective nature of the study, many operative reports did not 
mentionn to what extent the aortic root was affected and we abandoned this idea. 
Wee are therefore unable to determine whether reoperations occurred in the more 
heavilyy affected aortic root. It is our current strategy to reconstruct the aortic root 
onlyy when one sinus is affected completely or two sinuses partially. If the 
dissectionn involves more than one sinus of Valsalva, we currently favor the 
reimplantationn technique described by David and associates[8]. 

Conclusion n 

Aorticc valve preservation and root reconstruction in patients undergoing operation 
forr acute type A aortic dissection with involvement of the aortic root, provides 
relativelyy durable results. Freedom from aortic root reoperation is 69% at 10 
years.Thee use of fibrinous glue seems to compromise the durability of the repair 
andd there is a trend toward enhanced durability whenever GRF-glue is used versus 
Teflon.. We believe that an aortic valve reimplantation procedure according to 
Davidd and associates [8] or a Bentall procedure [2] is more appropriate in patients 
withh an aortic annulus more than 27 mm. 
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