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    Abstract  

  Surgical treatment strategies for acute type A aortic dissection continue to 
evolve. Proximal reconstruction typically involves aortic valve resuspension 
with preservation of the aortic root, unless the tear site extends into the aortic 
root. Although there is strong consensus on proximal aortic reconstruction 
strategy, open distal aortic reconstruction as a transverse hemiarch replace-
ment under circulatory arrest is still not adopted by many groups, even 
though evidence supports for this distal reconstructive strategy. In addition 
to proximal and distal aortic stabilization, one of the essential aspects of 
repair remains reapposition of the dissection fl ap in the aortic root and the 
ascending aorta. To this effect, there is literature supporting for many tech-
niques, including placement of adhesives into the dissection fl ap and/or 
placement of felt material in the dissection fl ap to reappose the intima, 
media and the adventia of the dissected aorta. But overall, there is no clear 
consensus on the ideal technique for apposition of the dissection fl ap. 

 In this chapter, we review various distal reconstructive strategies for type 
A aortic  dissection, with a focus on the role for transverse hemiarch open 
distal aortic reconstruction. We also review the current literature on the use of 
adhesives such as glue products for aortic reconstruction. Finally, we discuss 
our institutional bias for proximal and distal aortic reconstruction of type A 
aortic dissection, and our typical practice in the use of felt material/adhesives 
for treating the proximal aortic root and distal aortic arch dissection fl ap.  
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        Introduction 

 Acute type A dissection remains one of the 
most lethal and challenging operative emer-
gencies facing cardiothoracic surgeons. Over 
the past 20 years, signifi cant improvements 
with regards to cardiopulmonary bypass, myo-
cardial protection and cerebral perfusion strat-
egies have improved overall and longterm 
survival in patients presenting with acute type 
A aortic dissection. Regardless, there are still 
some fundamental, contentious issues with 
regards to the operative strategy for this dis-
ease. Due to the lack of randomized, controlled 
trials in dealing with this acute condition, sev-
eral issues in the operative management of this 
disease are yet to be truly defi ned. 

 Various strategies have shown variable results 
in the hands of surgeons at different institutions. 
Additionally, the disease process can present 
with a wide range of acute symptoms extending 
from subclinical presentation, to mild chest pain, 
to cardiac tamponade, to cerebral malperfusion 
and visceral malperfusion syndromes. Also, the 
anatomical presentation of this disease can be 
quite variable, and this often predicts the severity 
of the disease process and post operative and 
long-term outcome. Anatomic presentation can 
vary from straightforward DeBakey II dissection 
involving the ascending aorta only, to complex 
DeBakey I presentation, with great vessel dissec-
tion/involvement and multiple dissection fl aps in 
the arch, descending thoracic aorta, or the aortic 
root. Given this complexity of clinical and ana-
tomical presentation, one can understand why 
outcomes with this disease can be variable. 

 Given these issues, evidence based analysis is 
diffi cult with regards to this disease process as 
the patient population differs signifi cantly, as do 
the surgical methods and the surgical experi-
ence. To our knowledge there is no meta- analysis 

available dividing the patients into subgroups of 
aortic dissection and analyzing outcomes. 
Therefore, even though there is general consen-
sus among the surgical community regarding the 
proximal reconstruction needed for aortic dis-
section, the distal reconstruction strategy 
remains undefi ned with different outcomes 
reported by different institutions. 

 For proximal reconstruction of a DeBakey I or 
II aortic dissection, not involving a right or left 
coronary sinus, the coronary vessels or the aortic 
annulus, operative strategy typically involves an 
aggressive resection with over-sewing of the dis-
sected fl ap at the sinotubular junction with a tube 
graft anastomoses at the proximal end. If the 
sinus is not dilated and the aortic valve is compe-
tent, the aortic root is left alone. In situations 
where the aortic root is aneurismal or dissected, 
an aortic root replacement or valve sparing aortic 
root reimplantation is recommended. This deci-
sion between a root replacement or a valve 
 sparing root reimplantation should be made 
based on several factors including patient age, co 
morbid status, acuity of dissection, preoperative 
cardiac function, the feasibility of valve reim-
plantation, and the overall patient clinical and 
hemodynamic status [ 1 ]. 

 Distal reconstructions for DeBakey I and II 
dissections have ranged from ascending aorta 
replacement with the cross clamp in place to an 
extensive total arch replacement with a frozen 
elephant trunk operation. There are no random-
ized trials or meta-analysis to strongly advocate 
one type of distal reconstructive procedure over 
another. There is a general consensus and mount-
ing evidence to suggest the extent of the aggres-
siveness of the approach should be based on the 
anatomy of the dissection I tear site. 

 In this chapter we will review the reconstruc-
tive strategies for proximal and distal aortic 
reconstruction in DeBakey I and II dissection 
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repair with a specifi c focus on the extent of the 
distal reconstruction to be pursued and its related 
outcomes. Given the variability of the reported 
outcomes in the literature, we will also include 
our own institutional biases in the management 
of this complex disease process. 

 Another topic that has been periodically 
debated in the past 20 years in the management 
of aortic dissection has been the use of adhesives/
glue products for proximal and distal reconstruc-
tion suture lines. Typically this strategy has been 
employed for two primary reasons: [ 1 ] Poor tis-
sue noted during the operation leads to attempts 
to have proper sealing anastomoses with low 
postoperative bleeding and reoperation rates [ 2 ]. 
Glue products have been utilized in order to pro-
mote false lumen thrombosis and may improve 
long term and immediate outcomes in this diffi -
cult patient population. 

 As the literature with regards to the distal 
reconstruction in aortic dissection repair is some-
what undefi ned, the literature with the regards to 
the utility of glue products in aortic dissection 
repair is even more contentious [ 2 ]. Several insti-
tutions, primarily in Europe and Japan, have 
shown variable outcomes with regards to use of 
glue in aortic dissection repair. Results have var-
ied from demonstrating decreased postoperative 
bleeding rates, decreased transfusion rates, and 
improved long term mortality and morbidity to 
results at the other end of the extreme- tissue 
necrosis at the site of glue placement, pseudo- 
aneurysm formation and worse long term out-
comes [ 3 – 5 ]. Given this confusing evidence, this 
report will include some of the fi ndings noted 
within the literature with a few notes regarding 
our institutional practice.  

    Operative Strategy in Aortic 
Dissection Repair 

 At our institution we assessed all type A aortic 
dissection cases using the DeBakey classifi ca-
tion. For dissection confi ned to the ascending 
aorta (DeBakey II dissections) the management 
strategy is more straightforward than DeBakey I 
dissections, where the extent of the dissection 

includes the ascending aorta and the descending 
thoracic aorta. Of note, DeBakey I dissections are 
almost three times more frequent than DeBakey 
II dissections [ 6 ]. Typically the primary intimal 
tear is located in the ascending aorta in 75–80 % 
of the cases, followed by the transverse aorta in 
10–15 % of the cases. The descending thoracic 
aorta is the least common site of the primary inti-
mal tear (2 %) [ 7 ,  8 ]. 

 In almost all patients presenting with acute 
type A aortic dissection the treatment of choice 
still remains an operation unless signifi cant co- 
morbidity prevents surgical intervention. Of note, 
patient’s age and re-operative cardiac surgery 
should not be factors preventing needed surgical 
intervention. Even though the operative mortality 
of aortic dissection repair ranges from 12 to 
30 %, surgical intervention still has superior out-
comes to non-operative management (up to 60 % 
in-hospital mortality). Patients with evidence of 
hemodynamic collapse, aortic rupture, cardiac 
tamponade, cardiac ischemia, coronary or cere-
bral malperfusion, visceral malperfusion and 
limb ischemia, have increased risk of mortality 
during this operation due to these risk factors. 
Nonetheless, even in this patient population, 
operative intervention is still recommended given 
the high associated mortality of medical 
 management [ 1 ]. Of note, the above listed factors 
should play an important role in the decision-
making process of the extent and the type of 
repair pursued in acute aortic dissection, in addi-
tion to the anatomic factors. 

 There is signifi cant variation in surgical strat-
egy at the intra-institutional and inter- institutional 
level in many aspects of operative repair for aor-
tic dissection. These include differences in circu-
lation management, including cardiopulmonary 
bypass, the decision to utilize or not to utilize 
circulatory arrest, and, if performing circulatory 
arrest, to use antegrade or retrograde perfusion, 
and level of hypothermia to be achieved before 
arresting the patient’s circulation. 

 Cannulation strategy for cardiopulmonary 
bypass can vary from using the femoral artery, to 
the right axillary artery or the ascending aorta itself, 
directly. Perfusion strategies can vary from using 
hypothermic circulatory arrest with retrograde 
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cerebral perfusion via the superior vena cava or 
direct antegrade cerebral perfusion using the right 
axillary artery or through the great vessel cannula-
tion. Although these factors may have variable 
effects on outcome, discussing the results obtained 
with these strategies is beyond the scope of this 
review. But it is important for the reader to under-
stand the added layer of confusion and complexity 
to the results obtained when comparing which 
reconstructive strategy has better outcomes. 

    Reconstruction Strategy: Proximal 
Reconstruction 

 For standard DeBakey I or II dissections, typi-
cally the proximal aspect of the dissection fl ap 
ends at or slightly below the sinotubular junction. 
Often the non-coronary sinus and a portion of the 
right coronary sinus are involved, but this does not 
mean that a root replacement needs to be per-
formed. Unlike distal reconstruction strategies, in 
proximal reconstruction there is a general consen-
sus in the cardiac surgery community regarding 
the extent of the operation [ 9 – 11 ]. In the typical 
case, the proximal operation consists of a proxi-
mal ascending aortic anastomoses performed just 
above the sinotubular junction with a straight tube 
graft. This may necessitate some repair work of 
the sinotubular junction, including felt placement 
and, at times, glue placed into the dissection fl ap 
that extends into the sinus segment. 

 As long as the coronary vessels are not exten-
sively involved, or the dissection fl ap does not go 
into the aortic annulus, or there is no tear site or 
rupture at the root, typically the intimal fl ap in the 
sinus segment can be repaired with this tech-
nique. Upon repair of the intimal fl ap and closure 
of the false lumen, a valve resuspension is per-
formed, assuming the aortic valve is competent. 
Then a tube graft is sewn proximally above the 
sinotubular junction. If the coronary vessels are 
involved or there is extensive valve incompe-
tence, then the surgeon needs to make a decision 
with regards to an aortic root replacement or a 
root reimplantation procedure. 

 In the setting of aortic dissection repair, a root 
reimplantation is not a trivial undertaking by any 

manner. The surgeon has to be aware of the acuity 
of the situation, the co-morbid status and the clini-
cal presentation of the patient, and the patient’s 
age before making the decision to perform a root 
reimplantation procedure versus a root replace-
ment. Typically, at our institution, for young 
patients in whom no extensive valve repair work is 
required, and the cardiac function of the patient is 
adequate, we perform a reimplantation procedure. 
In rare cases one may fi nd a damaged valve with a 
root that can be repaired, and in these situations 
the patient requires an aortic valve replacement 
with a concomitant ascending aorta replacement. 
Therefore, overall, there is a general consensus in 
the management of the proximal reconstruction in 
DeBakey I or II aortic dissections.  

    Reconstruction Strategy: Distal 
Reconstruction 

 Unlike the general consensus noted with the prox-
imal reconstruction strategy during aortic dissec-
tion repair, the distal reconstruction algorithm is 
less clearly defi ned [ 12 – 16 ]. Distal reconstruction 
options include, from conservative distal ascend-
ing aortic anastomosis with the cross clamp in 
place, to a total arch replacement with a frozen 
elephant trunk placed under circulatory arrest. 

 Although, at our institution we still see 
patients referred from outside centers for evalua-
tion of distal ascending/aortic arch dilatation 
after type A dissection repair without circulatory 
arrest, in general the consensus is that the distal 
reconstruction should be performed under circu-
latory arrest so that any cross clamped aorta dis-
sected aorta resected. At our institution both 
DeBakey type I and type II dissections are treated 
with at least an extended transverse hemiarch dis-
tal reconstruction performed under circulatory 
arrest. In DeBakey I dissection cases, there are a 
few surgeons who will perform concomitant 
antegrade stenting of the descending thoracic 
aorta under circulatory arrest in order to decrease 
the future, potential morbidity of dilatation of the 
distal, aneurismal dissected aorta [ 6 ,  10 ,  11 ]. 

 Although there are reports supporting hemiarch 
reconstruction and those advocating for an 
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 aggressive total arch plus/minus elephant trunk 
repair [ 15 – 17 ], to our knowledge there is no strong 
evidence in the literature to argue for an aggressive 
strategy, such as a total arch replacement with 
elephant trunk for DeBakey type I dissections. 

 A hemiarch reconstruction with an antegrade 
stent deployed into the descending thoracic aorta 
is advocated by a few groups, including a few 
surgeons at our institution [ 6 ,  10 ,  11 ,  17 ,  18 ]. The 
outcomes of this additional stenting procedure 
are still unclear, though there is evidence mount-
ing that although it may not improve overall sur-
vival, it may signifi cantly decrease the associated 
morbidity of a future open thoracoabdominal 
operation [ 11 ]. In our opinion, empiric total arch 
replacement ± elephant trunk for standard Type 
A dissections is an overly aggressive approach, 
without substantial evidence to show survival or 
co morbidity benefi t over performing an aggres-
sive transverse hemiarch. 

 There is very good data supporting the impor-
tance of performing a hemiarch operation for 
type A dissection [ 18 ]. In a retrospective review 
performed by the group at Washington University, 
of a 119 patients undergoing acute type A dissec-
tion repair, 34 % of the patients underwent hemi-
arch operations versus 66 % undergoing an 
ascending aortic operation alone [ 6 ]. In this 
study, hemiarch replacement did not increase the 
operative risk as compared to ascending aorta 
replacement alone. At 10 year follow-up, free-
dom from reoperation was 81 % overall with a 
long-term survival of 60 %. Between the two 
groups, there was no difference at 5 years in sur-
vival but at 10 years there was an increasing trend 
towards higher survival in the hemiarch group as 
compared to the ascending group, though this 
was not statistically signifi cant. In addition, the 
ascending aortic replacement group had an 8 % 
reoperation rate requiring an ascending aortic 
reconstruction whereas none in the hemiarch 
group required an anterior reconstruction. 

 In another study by Ohtsubo et al. in the  Annals 
of Thoracic Surgery , 5 year actuarial survival 
rates suggested that a hemiarch replacement had 
better outcomes than an ascending aortic replace-
ment alone or a total arch replacement for type A 
dissection [ 19 ]. The paper suggested that an 

aggressive total arch had poorer long-term 
outcomes than a hemiarch procedure. In support 
of this fi nding, in a risk model predicting surgical 
mortality in acute type A dissection presented by 
the IRAD group, they found that performing a 
hemiarch replacement during acute type a dissec-
tion repair was an independent predictor of favor-
able surgical outcomes [ 1 ]. The study looked at 
682 patients and found that cases involving more 
extensive proximal reconstruction, including aor-
tic valve replacement or root replacement, were 
associated with higher surgical mortality, whereas, 
the contrary was true for the distal reconstruction 
strategy. In comparison to an ascending aortic 
replacement alone, the circulatory arrest manage-
ment with a hemiarch reconstruction at the distal 
aorta was associated with lower surgical mortal-
ity. Therefore, the paper suggested that all type A 
dissection repairs should be done with a distal 
reconstruction being performed under circulatory 
arrest with a hemiarch approach. 

 Kim et al.. looked at their institutional 
 experience with total arch repair versus trans-
verse hemiarch in the management of acute 
DeBakey 1 dissection [ 14 ]. In a retrospective 
review of 188 consecutive patients undergoing 
hemiarch (n = 144) versus total arch (n = 44 
patients) replacements, 5 year unadjusted sur-
vival and permanent neurologic injury rates were 
signifi cantly higher in the total arch group than 
the hemiarch group (survival: 66 % vs. 83 % and 
neurologic injury free: 43 % vs. 75 %). After 
adjustment for baseline characteristics they noted 
that the total arch group patients were at greater 
risks of death (hazard ratio of 2.38) and perma-
nent neurologic injury (hazard ratio of 3.25) 
compared to the hemiarch group. The study sug-
gested that operative intervention more extensive 
than hemiarch distal aortic reconstruction did not 
improve long term survival or risk of neurologic 
injury. Rates of aortic reoperation or aortic dilata-
tion greater than 55 mm also did not signifi cantly 
defer between these two groups. In a large analy-
sis of the German registry for acute dissection, 
database a total of 658 patients with DeBakey 1 
dissection were studied [ 15 ]. Patients undergoing 
ascending aorta plus hemiarch replacement 
(n = 518) were compared to those undergoing 
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total arch replacement or an elephant trunk repair 
(n = 140). The study found that the total arch 
group had higher mortality (25.7 % vs. 18.5 %) 
although not statistically signifi cant (p = 0.867). 
New onset of neurological defi cit or new malper-
fusion defi cit rate was similar in both groups. The 
study concluded that more aggressive approaches 
of aortic arch treatment can be performed with-
out higher perioperative risk. Although the study 
assessed perioperative morbidity to be similar, it 
did show a trend towards increasing mortality in 
the total arch/elephant trunk group. Long term 
outcome data was not reported. Therefore even 
though the study suggested that total arch replace-
ment in DeBakey 1 dissection, can be performed 
relatively safely, it did not show that there was 
any survival or morbidity improvement with this 
procedure compared to a hemiarch replacement. 
In certain situations with aortic arch tear cerebral 
malperfusion, a total arch replacement may be a 
requirement. But this need for total arch replace-
ment in DeBakey 1 dissection repair is not an 
imperative treatment but more a decision to be 
made based on the anatomy of the dissection 
involving the aortic arch. 

 Given these mixed results noted with the 
extent of distal resection reconstruction for 
DeBakey 1 dissection our institutional practice 
over the past 15 years has remained the same. 
Unless there is extensive aortic arch tear or 
involvement of cerebral malperfusion, all 
DeBakey 1 dissection cases undergo a transverse 
hemiarch reconstruction distally under circula-
tory arrest. Over the past 5 years a few surgeons 
have performed concomitant antegrade stenting 
of the proximal descending thoracic aorta under 
circulatory arrest for DeBakey 1 dissection [ 6 , 
 11 ]. Although it is important to note that this is 
not our standard practice. Early midterm analysis 
in these patients undergoing concomitant ante-
grade stent grafting suggests that the postopera-
tive and follow up survival in these patients is 
equal to the transverse hemiarch replacement 
group only. Of importance, similar to other 
groups, we have noted an increasing rate of false 
lumen obliteration and elimination of the need 
for open thoracoabdominal aortic intervention in 
the stented group. Clearly further follow up will 

be required to assess if concomitant antegrade 
stent grafting of the descending thoracic aorta for 
DeBakey 1 dissection provides any improvement 
in survival, although there is evidence suggesting 
that it eliminates the morbidity of an open thora-
coabdominal operation [ 11 ]. Therefore, we advo-
cate that all patients with DeBakey 1 dissection 
undergo at least transverse hemiarch replacement 
under circulatory arrest for distal reconstruction. 
The evidence for empiric total arch replacement 
without the involvement of great vessel dissec-
tion, arch tear, or cerebral malperfusion is not 
strong [ 20 ]. Given that there is no strong evi-
dence to support immediate or long term survival 
with total arch replacement, we advocate that this 
approach not be empirically undertaken for all 
DeBakey I dissection confers any long term ben-
efi t without affecting postoperative outcomes. 

 In summary, we believe that for the following 
main reasons the standard operation for DeBakey 
1 dissection should be an ascending aorta plus 
transverse hemiarch graft replacement. The 
 aortic root and aortic valve proximally should 
be preserved unless there is a good indication 
for replacement or reimplantation. Similarly for 
distal reconstruction beyond a transverse hemi-
arch graft, empiric total arch replacement ± ele-
phant trunk is not advocated for these reasons. 
One, there is no strong evidence to support that 
there is a survival benefi t for more extensive dis-
tal reconstruction than a transverse hemiarch. 
In fact several series report higher postopera-
tive and longterm mortality in patients under-
going total arch replacement [ 1 ,  8 ,  17 ,  19 ,  21 ]. 
Although there is some evidence that suggesting 
that the distal reoperation rate is decreased with 
total arch replacement, this is not offset by the 
overall evidence suggesting a higher associated 
mortality with this more extensive reconstruction 
[ 20 ,  22 ]. Two, though there are suggestions that 
reoperation rates may be lower with total arch 
replacement, there is no strong evidence to sup-
port this statement. Several reports suggest that 
the distal reoperation rate is not infl uenced by the 
extent of resection beyond a hemiarch replace-
ment. In this context it is also important to recog-
nize that increasing the false lumen obliteration 
rate does not necessarily translate to decreasing 
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distal reoperation rate. Three, it is important to 
 recognize that DeBakey I dissection is a high 
mortality, high risk operation. The inherit nature 
of this disease carries with it a high level of mor-
bidity and mortality. Therefore it is prudent to 
surgically intervene to the level that is only nec-
essary so that the immediate postoperative out-
comes are not worsened. It is also important to 
recognize that the long term survival in dissection 
patients still remains poor probably refl ecting the 
overall lethality of this disease and the associ-
ated co morbid status of these patients [ 15 ]. Until 
a multicenter randomized clinical trial can be 
organized to thoroughly study this question, we 
believe that further extensive resections beyond 
a hemiarch reconstruction cautiously adopted 
if they show equivocal postoperative outcomes 
with improved long term benefi t as compared to 
transverse hemiarch reconstruction.   

    The Use of Glue Products 
in Debakey 1 Dissection Repair 

 The use of gelatin resorcinol formalin (GRF) 
glue in the treatment of acute aortic dissection 
repair was fi rst reported in 1979 by Guilmet and 
Bachet [ 23 ]. Since then, glue products have 
been extensively used and reported in the aortic 
dissection literature. To this day, the results of 
these small, retrospective series studies have 
been mixed with certain groups strongly advo-
cating the use of glue products for aortic dissec-
tion repair with others opposing their use [ 24 , 
 25 ]. The controversy of the use of glue products 
picked up steam in a review in 1999 by 
Fukunaga et al. [ 26 ]. In this study in a cohort of 
patients undergoing acute aortic dissection 
repair in which glue products were used reop-
eration rate of 16 % was noted. Following this 
study several reports have appeared over the 
past 10–15 years suggesting a harmful role for 
the use of glue products in acute aortic dissec-
tion repair [ 12 ,  13 ,  27 ,  28 ]. 

 There have also been reports advocating the 
use of glue products in providing aortic root and 
distal aortic stability in aortic dissection [ 3 ]. It is 
important to note that all of these studies were 

observational, retrospective analyses. Therefore, 
to this day there has been no defi nitive study 
advocating or negating a role for glue products in 
type A dissection repair. We will briefl y review a 
few studies that suggest harmful role of glue in 
acute aortic dissection followed by some that 
report greater long term aortic root and distal aor-
tic stabilization with the use of glue products. We 
will conclude by providing our institutional bias 
with the use of glue in the operative management 
of type A dissection. 

 Fukunaga et al.. 1999, reported a review of 
164 patients who were operated on for acute aor-
tic dissection [ 26 ]. One hundred forty eight of 
these patients had GRF glue used for reinforce-
ment of the dissected proximal and distal aortic 
segments. Early postoperative mortality was 
26 % and 16 patients died late postoperatively. 
There were 22 reoperations in 20 patients of 
which 9 had developed complications in the aor-
tic segment that underwent GRF glue applica-
tion. The study went on to conclude that though 
GRF glue use may improve resuspension of the 
aortic layers in dissection repair, it may increase 
the risk of late postoperative complications, espe-
cially proximally near the aortic root. In another 
large study performed by Suzuki et al.. 269 pts 
underwent acute type A aortic dissection repair. 
In GRF patients a 16 % rate of false aneurysm 
was noted [ 28 ]. Twenty four patients required 
reoperation. During the reoperations, it was noted 
that the GRF glue site showed signifi cant degen-
eration of the aorta with tissue necrosis, severe 
local infl ammation along with organized old 
thrombi. Similar studies by Hata and Suzuki also 
suggested that the GRF glue used during dissec-
tion repair was associated with a late reoperation 
rate [ 4 ,  28 ]. Histological analyses of resected 
specimen at reoperation showed medial smooth 
muscle cell loss of nuclei, infl ammation and tis-
sue necrosis [ 29 ]. These studies suggested that 
though use of glue products may help improve 
early morbidity in aortic dissection repair, it 
appears to be associated with an increasing late 
reoperation rate. 

 Several studies from literature also report for 
increased durability of aortic anastomoses in aor-
tic dissection repair due to the use of fi brin glue 
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products [ 3 ,  25 ,  30 ]. In a Japanese study retro-
spectively reviewing 100 patients undergoing 
acute aortic dissection repair, the use of a fabric 
with fi brin glue was associated with excellent 
long term survival with a low reoperation rate 
[ 25 ]. In this cohort, 5 and 10 year survival was 75 
and 59 % with freedom from aortic reoperation at 
98 % at 5 and 10 year follows up. The study con-
cluded that the use of fi brin glue resulted in low, 
early, and late mortality, as well as low reopera-
tion rate. In a study by Yamanaka et al., 140 acute 
aortic dissection patients were followed over a 
mean period of 44 months [ 30 ]. All these patients 
had techniques of aortic reconstruction in which 
felt patches and glue product were used. In this 
cohort, overall operative mortality was 9.3 % 
with freedom from aortic reoperation rate of 
100 %. A study by Hata et al. showed similar 
results suggesting for a role of glue products in 
acute aortic dissection repair [ 3 ]. In this study 
with reoperation free rate at 89 % at 3 year follow 
up, histological analysis at the reoperation site 
showed that there was no adverse tissue reaction 
at the site of glue use. Bachet et al. reported a 
series of 171 patients with acute type A dissec-
tion repair followed over a mean period of 
79 months [ 5 ]. All these patients had aortic 
stumps reinforced with GRF glue. 22 patients 
(16 %) underwent reoperations for a total of 28 
total reoperations. Reoperative mortality was 
27 %. Actuarial late survival rates were 56 and 
36 % at 10 and 15 year follow-up period. The 
study concluded the GRG glue was an extremely 
useful tool in acute aortic dissection repair [ 5 ]. 
The use of this product appears to have a benefi -
cial effect on long term results. Survival in this 
cohort however, seems to be more dependent on 
the patient presentation and overall condition. 
Similarly Bavaria et al. [ 31 ], reported a prospec-
tive randomized multicenter study looking at bio-
glue use in aortic dissection. This study suggested 
that bioglue patients had shorter operative time 
less blood loss and shorter hypothermic circula-
tory arrest times. Based on this, the study advo-
cated for the use of bioglue as surgical adhesive 
in acute aortic dissection repair. A small study by 
Chao et al. [ 24 ] from Massachusetts General 
Hospital also supported the role of bioglue in 

 aortic dissection repair. In this experience the use 
of bioglue was associated with shorter circula-
tory arrest times, lower operative blood loss, 
shorter post-operative intubation times, lower 
transfusion requirements, and fewer take-backs 
for bleeding. These studies reinforced the benefi -
cial effects of the use of glue adhesives/adjuncts 
in the immediate post-operative period for acute 
aortic dissection repair. At the University of 
Pennsylvania, we utilize the bioglue product 
selectively for aortic dissection repair [ 32 ]. 
Typically bioglue is used in conjunction with 
Tefl on glue felt to reconstruct the aortic wall for 
both proximal and distal reconstruction. This 
involves placement of Tefl on felt into the dissec-
tion fl ap at the proximal or distal suture line, rein-
forcing this with a small amount of bioglue and 
then re-approximating the fl ap with a running 
5–0 prolene stitch. In our experience this form of 
a neomedia utilizing the Tefl on plus bioglue is 
associated with decreased post-operative bleed-
ing. Therefore we advocate for the meticulous 
and judicial use of bioglue products in acute aor-
tic dissection repair. Its benefi cial effects seem to 
be primarily in the immediate postoperative 
recovery of the patient, and its use has not been 
defi nitely shown to increase the reoperation rate 
over long term follow up.     
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