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    Abstract  

  Type A dissection is one of the few remaining true surgical emergencies. 
Without surgery, the risk of death is still as high as 50 % at 48 h. Patients must 
therefore have a repair as early as possible to have a chance of survival. In the 
last four to fi ve decades, surgeons have gained experience of more complex 
operations for the aortic root and arch in the elective setting. Encouraged by 
their success, some have proposed performing the same complex operations 
in cases of type A dissection. In this chapter we put forward a number of 
arguments against these aggressive approaches. The fundamental counter- 
argument is that the emergency dissection patient is quite different from the 
elective aneurysm patient. In aneurysm cases, the patient arrives in theatre in 
a stable situation and any malperfusion that may exist has been compensated 
for. Patients presenting as emergencies with type A aortic dissection are 
unstable and ill-prepared for the insult of the operation. The accompanying 
systemic infl ammatory response to arterial dissection will be compounded by 
extra-corporeal circulation and hypothermia if used. The “instantaneous risk 
to life” imposed by type A aortic dissection immediately follows this tearing 
though the arterial media and only falls below risks offered by surgery after 
14 days. Considering these issues, operations for these patients must be 
prompt and swift in order to minimise the additional insult of surgery. This 
chapter summarises the evidence in support of this position.  
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        Establishing the Goals of Surgery 
for Acute Type A Dissection 

 To establish the goal of surgery, the immediate 
risk of the disease must be appreciated. In type 
A dissection, the immediate risk to life is due to 
intra-pericardial rupture and cardiac tamponade, 
myocardial ischaemia through coronary involve-
ment or acute heart failure through involvement 
of the aortic valve and regurgitation. Therefore 
the goal of surgery in the acute phase must be 
to eliminate these three sequelae. However some 
centres advocate aggressive surgery to correct all 
the anatomical defects caused by the dissection. 
To illustrate the point, it is well-recognised that 
malperfusion syndromes such as stroke, renal 
impairment and peripheral limb ischaemia occur 
in Type A dissection. Revascularisation of these 
territories is one of the justifi cations given for 
extending the operation beyond the three goals 
mentioned above. However, these malperfusion 
syndromes do not represent an immediate risk to 
the patient’s life and may be corrected through 
establishing true lumen perfusion by surgical 
obliteration of the false lumen in the ascending 
aorta. Rather than reversing ischaemia, a com-
plex operation actually adds further injury by 
necessitating prolonged extra-corporeal circula-
tion or deeper hypothermia. These interventions 
increase the risk of complications to a patient who 
is in an evolving pathological state, potentially 
increasing the risk of early death. In contrast a 
conservative operation by diverting blood from 
the false lumen back to the true lumen will shel-
ter the blood elements from the aortic media and 
limit the activation of the infl ammatory cascades. 
In this chapter we will examine the arguments 
that have been put forward for aggressive opera-
tions in acute aortic dissection, many supported 
by excellent surgical results from expert aortic 
surgeons in high volume centres. Our counter-
argument is twofold. Firstly, given that risk of 
death rises hourly, the recommended surgery for 
Type A dissection must be within the ability of 
all cardiac surgeons (not just aortic specialists) 
so that the patient may be treated locally and as 
soon as possible after onset and recognition of 
their dissection. Secondly, aggressive  surgery 

for acute type A dissection prolongs bypass and 
may necessitate hypothermia, both of which ‘add 
insult to injury’ for no evidence based gain.  

    Defi nitions of ‘Acute’, ‘Type 
A Dissection’ and ‘Conservative 
Surgery’ 

 With the three goals of surgery foremost in our 
mind, it is useful to clarify the defi nitions of dis-
section ‘age’, ‘type’ and also to establish what is 
meant by conservative surgery. 

 Since DeBakey’s seminal paper on aortic dis-
section in 1982 [ 1 ], a threshold of 14 days has 
been accepted internationally to distinguish acute 
from chronic dissection. The rationale for this 
derives from studies of the natural history of med-
ically treated type A dissection, which showed 
that the cumulative mortality rises steeply during 
the fi rst 1–2 weeks after onset of symptoms and 
then levels off. The initial steep rise in mortality is 
due to cardiac tamponade, acute severe AR or 
myocardial infarction with the ongoing mortality 
burden likely due to stroke, pneumonia and multi-
organ failure. Beyond the 2 week point, the 
moment-to moment risk of dissection- related 
death is overtaken by the risk from operative 
death. It is interesting (although not surprising) to 
note that at the same point that the natural history 
of type A dissection changes, the dissected aortic 
wall is beginning to regain its strength through 
natural repair. It has been observed that at 2 weeks 
post-dissection, the aortic adventitia appears able 
to hold sutures almost as well as non-dissected 
aorta (Elefteriades JA, 12/07/12, personal com-
munication). Research has corroborated that at 
10–14 days post- dissection, fi broblast activity in 
the dissected aortic wall rises, beginning the pro-
cess of scar formation (Elefteriades JA, 12/07/12, 
personal communication). Therefore the time-
frame of 2 weeks to separate acute from chronic 
dissection is probably reasonable from the points 
of view of both patient and aorta. Interestingly, 
the behaviour of Type B (extra-pericardial) dis-
section is almost exactly the opposite. Studies 
have shown that for Type B dissection, medical 
management is ‘safer or no more dangerous than 
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surgical management for the fi rst 14 days. This 
suggests that ‘risk’ in type A dissection is largely 
determined by the anatomy and specifi cally—by 
the confi nement of the ascending aorta within the 
fi nite volume of the pericardial sac. Rupture of the 
aorta into the pericardium causes tamponade. In a 
single heartbeat, 50–60 ml of blood can poten-
tially enter the pericardial space which is designed 
to hold 30 ml. Within a few heart beats, the pres-
sure of extravasated blood in the pericardium will 
exceed the fi lling pressure of the ventricles and 
cardiac output will fail through inability to fi ll the 
compressed ventricles (tamponade). Myocardial 
ischaemia arises if the dissection fl ap extends to 
compromise blood fl ow into the coronary arteries. 
Whether one or both coronaries are affected, the 
patient may suffer myocardial infarction. In cases 
where aortic dissection extends in to the root and 
disrupts the suspension of the aortic valve leafl ets, 
severe aortic regurgitation develops. The left ven-
tricle becomes volume overloaded and may com-
pensate poorly, resulting in acute left ventricular 
failure, which can only be reversed by restoration 
of aortic valve competence. 

 Complications that occur following dissection 
of the extra-pericardial aorta (stroke, renal or 
bowel ischaemia) may be disabling but are not 
immediately life-threatening for patients who 
have survived to hospital admission and diagno-
sis. Therefore we regard Type A dissections as 
those affecting the intrapericardial (rather than 
ascending) aorta and type B dissection as those 
affecting the extra-pericardial aorta. 

 Conservative surgery in this context is defi ned 
as the minimum surgery (and minimum bypass 
time) required to satisfy the three goals of surgery 
in acute dissection of the intrapericardial aorta. We 
do not agree that routine inspection of the arch, or 
beyond, for resection of the “primary intimal tear” 
(entry point) should form part of the surgical strat-
egy, since this is a feature of Type B dissection, 
which we have already established is better man-
aged by medical therapy in the acute phase. 
According to this defi nition conservative surgery 
would normally comprise replacement of the tubu-
lar part of the intrapericardial aorta along with res-
toration of a functional aortic valve and obliteration 
or replacement of any false lumen present in the 

aortic root. Techniques for the valve are replacement 
or resuspension minimising the cross-clamp and 
cardiopulmonary bypass times. Techniques for the 
root include a modifi ed Bentall procedure or oblit-
eration of the false lumen using biological glue. 
Aortic arch surgery and complex valve-sparing 
root reconstructions (VSRR) such as the David 
and Yacoub operations do not qualify therefore as 
conservative strategies. Our guiding principle is to 
perform the swiftest procedure to achieve the three 
goals of dissection surgery.  

    Rationale for the Three Goals 
of Surgery 

 The three goals of surgery in dissection refl ect the 
three immediate risks to life imposed by type A dis-
section. Observational studies by DeBakey, Sato 
and others have suggested that severe AR, tampon-
ade and myocardial infarction probably represent 
60 % or so of deaths in those patients who reach 
hospital [ 1 ,  2 ], with the remainder of deaths result-
ing from other recognised complications of dissec-
tion. Studies from the IRAD (International Registry 
of Aortic Dissection) database and other authors 
have shown that in patients with dissection, the inci-
dence of aortic valve regurgitation is 40–44 %, tam-
ponade 21–37 % and shock 18–21 %. Therefore not 
only are these three diagnoses the most dangerous, 
they are also the most common presenting compli-
cations [ 3 – 5 ]. However, it is important to recognise 
that beyond these complications, the patient with 
acute dissection is faced with a systemic infl amma-
tory response syndrome (SIRS) which can be 
equally injurious. Despite signifi cant progress in 
our understanding and technology, cardiopulmo-
nary bypass and hypothermia probably compound 
this acute infl ammatory response. Many patients 
with dissection present with acidaemia secondary to 
either low cardiac output, malperfusion associated 
with an obstructed branch artery, or both. 
Cardiopulmonary bypass introduces coagulopathy 
and hypothermia is the fi nal element in the so-called 
‘lethal triad’ recognised as life threatening in trauma 
patients. In the context of aortic dissection this triad 
(hypothermia, acidaemia and coagulopathy) has 
been implicated in early deaths, with studies by 
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Apaydin and others showing that intra-operative 
blood loss >500 ml, clotting product transfusion 
and pre-operative malperfusion were all predictive 
of early mortality [ 6 ]. Until we are able to avert tam-
ponade, MI and free AR without CPB, the next best 
strategy is to keep CPB time to a minimum and 
avoid deep hypothermia since both of these factors 
are associated with increased blood loss and trans-
fusion requirement, renal failure, stroke and medi-
astinitis. Therefore inspection with or without 
resection of the arch cannot be justifi ed.  

    The Arguments in Favour 
of Aggressive Procedures 

 The potential gains in augmenting an operation 
for dissection are threefold:
•    To identify and resect the primary ‘entry’ tear 

in the intima to prevent immediate rupture and 
obliterate the false lumen.  

•   To halt or reverse the ischemic injury to down-
stream vascular beds (e.g. stroke, renal failure, 
limb ischaemia)  

•   To prevent a redo sternotomy and second oper-
ations for either the proximal or distal aorta.    
 The evidence on this topic is limited to low 

volume case series. This is due partly to the rarity 
of aortic dissection, but also to the rapid changes 
in surgical strategy over the last 50 years. 
Consequently, any new technique can only be 
applied to a small number of patients and so it is 
impractical to run randomised trials comparing 
arguably improved treatments or operations. 
Therefore it must be accepted that the evidence 
on both sides is anecdotal (class 2 or lower). 
Nonetheless, in the paragraphs that follow, we 
will put forward the evidence against these three 
‘secondary’ goals of dissection surgery.  

    Arguments Against Resecting 
the Primary Tear 

 Since the 1970s, techniques for managing myo-
cardial protection and hypothermia have improved 
steadily. Encouraged by these advances and prob-
able improvement of cerebral  protection, some 

groups have hypothesised that resecting the entry 
tear should improve long term outcomes for 
patients with Type A dissection. At face value, 
this appears logical—if blood were still able to 
enter the false lumen through the entry tear, the 
patient must be vulnerable to re- dissection or rup-
ture. However, only 10–20 % of entry tears are 
located in the transverse arch in cases of acute dis-
section [ 7 – 9 ]. It is also recognised that there may 
be several intimal tears throughout the aorta and 
little indication as to which is “the entry point” to 
the false lumen of the dissected aorta. It would 
appear that routine aortic inspection is a low yield 
strategy and especially unattractive knowing that 
these adjuncts may be harmful. Nonetheless it 
could be considered worthwhile if resecting the 
tear resulted in clinical benefi t in terms of either 
reduced risk of death from rupture or reduced risk 
of redo surgery due to subsequent aneurysm for-
mation. Considering reduction of risk of rupture, 
Moon and others reviewed the outcomes of resect-
ing entry tears in the arch. These workers demon-
strated that this aggressive approach does not 
change early mortality or 10 year survival (early 
mortality was 17 % in the ascending replacement 
group versus 22 % in the ascending + arch surgery 
group, p = 0.7). Ten year survival was 61 % with 
resection of the primary arch tear and 52 % with-
out, p > 0.40 [ 4 ]. This reiterates fi ndings from the 
Stanford group who evaluated the same strategy 
with an operative mortality of 29 % after arch 
repair, 37 % without arch repair, p = 0.94 and a 
4 year survival of 71 % with arch repair, 44 % 
without arch repair [ 3 ,  10 ], but this was not statis-
tically signifi cant either. Therefore it is inferred 
that rupture of the aorta is not signifi cantly 
affected by resection of an arch tear. Multiple cen-
tres have shown that a strategy of aggressive 
‘chasing’ of the entry tear makes the operation 
considerably longer. Yun et al. published their ret-
rospective analysis of acute dissection patients in 
1991 [ 3 ] and demonstrated a mean CPB duration 
of 175 mins for patients undergoing arch surgery 
versus 137 min for those undergoing ascending 
aortic surgery alone. This is a worrying plan when 
considering that increased duration of cardiopul-
monary bypass increases the risk of post-opera-
tive morbidity (respiratory failure, pneumonia, 
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renal failure etc.) as well as incurring coagulopa-
thy and therefore increasing transfusion require-
ment. In addition deep hypothermia compounds 
the deleterious effects of CPB on coagulation, 
increases the risk of cerebral air emboli during 
cooling and rewarming and alters vascular perme-
ability leading to cerebral oedema [ 11 – 14 ]. Nor is 
selective antegrade cerebral perfusion risk-free 
with under-perfusion leading to brain injury and 
over-perfusion leading to haemorrhage or oedema. 
In the face of such risks, operating on the arch in 
acute dissection has to be well justifi ed. Many 
surgeons (including the authors) prefer to utilise 
DHCA in dissection for the purpose of perform-
ing the distal anastomosis with no cross-clamp in 
situ. This we believe encourages the construction 
of a secure and haemostatic distal anastomosis. In 
these situations the risks of DHCA is justifi ed by 
the improved technical result of the distal suture 
line minimising the risk of haemorrhage, transfu-
sion and malperfusion. However, resecting the 
primary tear has not been shown to reduce early 
or late mortality. It is established that non-resec-
tion of the primary tear is associated with an 
increased risk of persistence of false lumen 
patency and so, aneurysm formation. This will be 
discussed below. 

      Can Aggressive Surgery Halt or 
Reverse Down-Stream Ischaemia? 

 Observational studies have shown that as many as a 
third of patients (28–33 %) with Type A dissection 
have some form of end-organ ischaemia on presen-
tation [ 4 ,  15 – 17 ]. This may be coronary (5–26 %), 
cerebral (6–52 %) [ 4 ,  15 ,  17 ,  18 ], renal (6.9–16 %) 
[ 2 ,  15 ] Sato, 16 % Shiiya), mesenteric (3–16 %) 
[ 15 ,  17 ] or peripheral limb ischaemia (11.6–52 %) 
[ 15 ,  17 ,  18 ]. These studies all demonstrated that 

patients presenting with any kind of malperfusion 
syndrome had a higher risk of death following sur-
gery (42–58 % versus 8–14 %, p < 0.001) [ 6 ,  18 ]. It 
has been hypothesised that this may be lessened by 
performing aggressive revascularisation proce-
dures for the affected organs. These procedures 
include concomitant arch repair/replacement to 
improve cerebral perfusion, coronary artery bypass 
grafting to address coronary malperfusion and 
endovascular or surgical fenestration to revascular-
ise the abdominal viscera or limbs. Shiiya et al. 
 considered that end-organ ischaemia is either 
caused by obstruction of branch vessels by the aor-
tic dissection fl ap (‘aortic type malperfusion’) or 
by dissection into the branch artery (‘branch type 
malperfusion’) [ 15 ]. In their paper, 30 patients 
were reviewed with Type A dissection and malper-
fusion. All patients were all treated with ‘central 
aortic surgery’ including resection of the primary 
tear. Direct extra-anatomical bypass grafting was 
performed to address any pre- operatively malper-
fused organ (coronary artery bypass grafts for fi ve 
patients with coronary ischaemia, arch vessel 
reconstruction for eight patients with cerebral mal-
perfusion, bypass grafting of the celiac axis and 
superior mesenteric artery for two cases of bowel 
ischaemia and femorofemoral crossover grafting 
for two cases of unilateral lower limb ischaemia). 
In this series, central aortic surgery with resection 
of the entry tear was not effective in seven of eight 
cases of branch type malperfusion, which repre-
sents 81 % of cases of malperfusion. Staged stent-
ing of the affected visceral arteries, however, 
proved to be very effective in these cases and prob-
ably represents a lower risk adjunct that avoids pro-
longed bypass time or hypothermia In the case of 
coronary malperfusion, with its implications for 
separating from CPB, it seems logical that surgical 
CABG would be preferred to staged stenting since 
it adds only a short CPB time but can improve 
delivery of cardioplegia to protect the ischaemic 
myocardium during surgery. However, in the case 
of cerebral malperfusion the risk- benefi t analysis is 
more complex. Several groups have advocated 
aggressive surgery to restore true lumen fl ow to the 
cerebral circulation since the head and neck vessels 
can be accessed through the median sternotomy. 
Pre-operative ischaemic stroke is known to be a 

 Take Home Message 

 The entry tear is only present in the arch in 
10–20 % of cases of Type A dissection. 
Routine resection of arch tears does not 
improve early, mid-term (4 year) or long 
term (10 year) mortality. 
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risk factor for mortality in patients with Type A dis-
section [ 19 ] and is thought to have an incidence of 
6–16 % [ 10 ,  19 ,  20 ]. Ischaemic strokes associated 
with Type A dissection are most frequently (69–
71 %) bihemispheric [ 21 ,  22 ]. However, dissection 
of the arch vessels is only seen in 43 % of these 
cases [ 21 ]. Furthermore only 22 % of patients with 
dissection of the arch vessels suffer an ischaemic 
stroke representing 8 % of the Type A dissection 
population. This is probably due to the protection 
offered by collateral fl ow in the Circle of Willis. 
Other mechanisms for ischaemic stroke include 
thromboembolism or hypotensive episodes in these 
patients who are likely to have some degree of vas-
culopathy. Despite these data separating stroke 
from arch or arch vessel dissection, it could be 
argued that the potential implications of stroke are 
so severe as to warrant an attempt to secure the 
cerebral circulation by means of arch replace-
ment—30 day mortality after surgery is 20–40 % 
for those with neurological impairment [ 21 ,  23 ] 
versus 0 % for those without in one small study 
[ 23 ]. Furthermore, 12 % of patients with a post-
operative neurological defi cit will require perma-
nent care and 14 % will need some assistance with 
daily living [ 21 ]. Unfortunately reversal of cerebral 
injury is by no means guaranteed by arch surgery. 
Morimoto et al. reviewed a series of 41 consecutive 
patients with acute type A dissection complicated 
by cerebral malperfusion [ 23 ]. This study also ana-
lysed predictors of neurological recovery, which 
was seen in 63 % of patients post-operatively. The 
authors found that neither extent of aortic resection 
nor method of cerebral protection were predictors 
of neurological recovery. Tanaka et al. published 
their series of 16 patients with cerebral malperfu-
sion and corresponding neurological defi cit due to 
dissection involving the arch vessels [ 24 ]. All of 
these patients underwent some form of arch sur-
gery (partial, hemi-arch or total arch) with intra- 
operative cerebral perfusion (either retrograde or 
antegrade) in an effort to restore normal cerebral 
blood fl ow. However, the mortality rate was 56 %, 
with six deaths (37.5 %) due to severe brain injury. 
Estrera et al. have contributed to the debate with 
their series of 16 patients with pre- operative stroke 
[ 25 ]. The operative strategy was to replace the 
ascending aorta, inspect the arch under DHCA 

with retrograde cerebral perfusion and resect any 
entry tears in the proximal arch. Only two patients 
(14 %) returned to normal neurological function. 
The paper’s authors state that some degree of neu-
rological improvement was seen in six patients but 
do not qualify this with a review of functional sta-
tus. These sparse and low volume case series have 
demonstrated that arch surgery in type A dissection 
at least does not worsen neurological function. 
However, the authors suggest that the hypothermia 
and/or circulatory arrest required to perform arch 
surgery incur a risk of prolonged CPB time, coagu-
lopathy, and transfusion requirement that  is  associ-
ated with increased mortality and morbidity. This 
cannot be justifi ed since it cannot be shown to reli-
ably salvage cerebral function. 

      Aggressive Surgery to Avoid 
Reoperation: The Issue of the Patent 
False Lumen (Pfl ) 

 Several studies have indicated that non-resection 
of entry tears in patients with Type A dissection 
is associated with an increased risk of long-term 
patency of the false lumen in the residual aorta. 
The incidence of patent false lumen (PFL) after 
any surgical repair of type A dissection is in the 
region of 47–60 % [ 26 ]. In one study by Ergin 
et al., resection of the arch in the presence of an 
arch tear was associated with a lower incidence 
of patent false lumen (23 % versus 60 %) at mean 
follow-up of 4.4 years [ 26 ], and this has been 

 Take Home Message 

 Six to fi fty-two percent of Type A dissec-
tion patients may present with anatomical 
cerebral malperfusion, but only a fi fth of 
these will go on to develop ischaemic 
stroke. Arch surgery only returns 14 % of 
these patients to normal neurology, but 
increases the risk of mortality to 16–34 % 
from 4.5 % to 11.1 % if only the proximal 
aorta is operated upon. 
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 corroborated by others. Retrospective data pub-
lished by Kimura et al. [ 27 ] showed that in the 
presence of a patent false lumen, aneurysmal 
expansion is accelerated in all aortic segments 
compared to cases where the false lumen was 
obliterated (OFL)—1.1 mm/year ver-
sus−0.41 mm/year in the arch, 1.9 mm/year ver-
sus−0.71 mm/year in the proximal descending 
aorta and 1.3 mm/year versus−0.7 mm/year in the 
distal descending aorta. Similar fi ndings (5.6 mm/
year PFL versus 1.1 mm/year OFL, p < 0.05) 
have been published by others [ 28 ]. The aortic 
dilatation witnessed in cases of PFL is mainly 
due to expansion of the false lumen itself and is 
probably due to the impaired stress distribution in 
the weakened aortic wall. PFL has been described 
by many authors as one of the determinants of 
late mortality, along with age, male sex and con-
nective tissue disorders [ 29 – 31 ]. Ergin et al. [ 26 ] 
demonstrated a possible survival disadvantage at 
5 years with failure to obliterate the false lumen 
(76 % PFL patients alive versus 95 % OFL 
patients) although this failed to achieve statistical 
signifi cance. Even longer term data was provided 
by Fattouch et al. [ 32 ], showing that survival at 
10 years is severely compromised for patients 
with PFL (59.8 % versus 89.8 %, p = 0.001). 
Freedom from re- operation in this study was 
63.7 % at 10 years for patients with PFL, com-
pared to 94.2 % for patients with OFL. These 
would seem to be arguments in favour of aggres-
sive surgery at the time of the initial dissection. 
However the authors propose the following coun-
ter-arguments. Firstly, the incidence of reopera-
tion is low (circa 10 %) [ 33 ,  34 ] and the mortality 
risk from elective re- operation is less than that 
incurred by an extensive emergency operation at 
fi rst presentation with Type A dissection. 
Secondly, the evidence that aggressive aortic 
resection prevents re- operation is controversial. 
To consider this issue in further detail we will 
divide the issue of late re-operations into re-oper-
ations for the proximal aorta and re-operations 
for the distal aorta. 

 In the context of the proximal aorta (i.e. the 
aortic valve and root), ‘aggressive surgery’ can 
be understood to mean complex valve sparing 
root reconstruction such as the modifi ed David or 

Yacoub procedures. Various expert centres across 
the world have published reports suggesting that 
such procedures can be performed for elective 
aneurysm cases with no increase in cardiopulmo-
nary bypass or cross-clamp times compared to 
Bentall procedures or implantation of valved 
conduits [ 35 ]. However, this is not matched by 
other centres. In other institutional reports, VSRR 
can be expected to add 30 min to CPB time and 
40 min to cross-clamp time when compared 
against composite grafts [ 36 ]  in the elective set-
ting . A recent study showed that VSRR in the 
emergency setting adds a further 33 min to CPB 
time and 18 min to cross-clamp time (Leshnower). 
This ‘cost’ in terms of prolonged extra-corporeal 
circulation has to be justifi ed. Expert centres have 
published reports that valve-sparing root recon-
struction does not compromise survival in acute 
type A dissection (Subramanian) but unfortu-
nately, they do still increase the risk of late reop-
erations (Concistre). These late re-operations for 
the proximal aorta are mostly (82 %) elective 
procedures [ 37 ] at a median of 69 months [ 38 ] 
after the original operation for dissection. The 
dominant indications are severe aortic valve 
regurgitation (27 %), root aneurysm (45 %), or a 
combination of the two, with a small proportion 
(3 %) of re-operations performed for infected 
prostheses. The risk of mortality from re- 
operative surgery for the non-infected proximal 
aorta is 4.5–11.1 % [ 38 ,  39 ] and is a procedure 
that can be undertaken by any competent general 
cardiac surgeon. 1, 5 and 10 years survival is 
reportedly 82, 74 and 62 %. In counterpoint, the 
risk of mortality from valve-sparing root recon-
struction in dissection in an expert centre is of the 
order of 7–20 %. Therefore the authors recom-
mend that conservative (widely reproducible) 
procedures should remain the gold standard for 
type A dissection accepting that if the patient sur-
vives the initial episode, there is a chance that a 
second elective operation may become necessary 
a few years later. It must be remembered that the 
role of stenting has not been established clearly 
in patients presenting late with complications fol-
lowing emergency surgery for type A dissection. 

 Late re-operations for the distal aorta are usu-
ally performed for aneurysm of either the arch, 
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the descending aorta or both. Moon et al. [ 4 ] and 
Tan et al. [ 40 ] both performed multivariate risk 
analysis showing that aggressive arch replace-
ment at the time of dissection surgery does not 
reduce rate of late reoperation. Bekkers et al. 
reported their series of late re-operations after 
surgical repair of type A dissection. This centre 
had adopted an aggressive approach to the pri-
mary operation with a high frequency of arch 
replacement. Nonetheless, the re-operation rate 
for complications of the distal aorta was still 
7.3 % in this study at a mean follow-up of 
7.2 years. The peri-operative mortality rate was 
17 % (3 of 17 patients), but this small population 
included a patient who had distal aortic replace-
ment on Day 1 after the primary operation due to 
excessive bleeding. In most series, the mortality 
risk for distal reoperations is lower (0–4 %) than 
that for proximal reoperation (4.5–11.1 %)—pre-
sumably due to the alternative approach through 
the lateral chest rather than through a restern-
tomy. Kimura et al. [ 27 ] reported a 0 % mortality 
rate for their series of late reoperations on the 
distal aorta. In Kobuch et al’s series [ 33 ] of late 
reoperations, the mortality rate was only 4.3 %, 
although it is not clear whether this was a proxi-
mal or distal re-operation. In contrast, the mortal-
ity rates quoted from centres who aggressively 
replace the arch in the primary operation is 
16–34 % [ 41 – 44 ]. In light of these facts, the 
authors propose that aggressive arch replacement 
in dissection probably does increase the risk of 
patency of the false lumen, thereby increasing the 
rate of aneurysm formation. However, we con-
tend that the risk associated with surveillance 
imaging and elective reoperation is much lower 
than the risk of hypothermia and arch replace-
ment in the initial operation.  

    Conclusions 

 We re-emphasise that the patient on fi rst presen-
tation with Type A dissection has suffered a sys-
temic insult that continues to evolve over a 
course of days to weeks after the event. The 
more complex the initial operation, the greater 
the risk of both morbidity and mortality. The 
nature of Type A dissection is such that patients 
require surgery as soon as possible to reduce the 

risk of tamponade, myocardial ischaemia and 
acute heart failure through aortic valve incom-
petence. So although the impressive results 
achieved by some centres performing aggres-
sive complex repairs for Type A dissection are 
to be commended, it is not logical to base rec-
ommendations on these handful of small series. 
The only incontestable argument for aggressive 
surgery is that resection of the primary tear 
reduces the incidence of false lumen patency 
and in turn reduces the rate of growth of aneu-
rysm in the residual aorta. This we believe can 
be better remedied by a comprehensive follow 
up with surveillance imaging and elective re- 
operation for aneurysm of the residual aorta 
rather than complex emergency surgery. We 
propose that aggressive emergency surgery 
probably equates to an overall greater risk to life 
than separating essential and conservative emer-
gency surgery and subsequent operative proce-
dures for late complications. Evidence for this 
suspicion is not yet available.     

   References 

     1.    DeBakey ME, McCollum CH, Crawford ES, Morris Jr 
GC, Howell J, Noon GP, et al. Dissection and dissecting 
aneurysms of the aorta: twenty-year follow-up of fi ve 
hundred twenty-seven patients treated surgically. Surgery. 
1982;92(6):1118–34. PubMed PMID: 7147190.  

     2.    Sato F, Kitamura T, Kongo M, Okinaka T, Onishi K, 
Ito M, et al. Newly diagnosed acute aortic dissection: 
characteristics, treatment modifi cations, and out-
comes. Int Heart J. 2005;46(6):1083–98. PubMed 
PMID: 16394604.  

      3.    Yun KL, Glower DD, Miller DC, Fann JI, Mitchell 
RS, White WD, et al. Aortic dissection resulting from 
tear of transverse arch: is concomitant arch repair 
warranted? J Thorac Cardiovasc Surg. 
1991;102(3):355–68. discussion 68–70 PubMed 
PMID: 1881176.  

       4.    Moon MR, Sundt 3rd TM, Pasque MK, Barner HB, 
Huddleston CB, Damiano Jr RJ, et al. Does the extent 
of proximal or distal resection infl uence outcome for 
type A dissections? Ann Thorac Surg. 2001;71(4):1244–
9. discussion 9–50. PubMed PMID: 11308168.  

    5.    Hagan PG, Nienaber CA, Isselbacher EM, Bruckman 
D, Karavite DJ, Russman PL, et al. The international 
registry of acute aortic dissection (irad): new insights 
into an old disease. JAMA J Am Med Assoc. 
2000;283(7):897–903. PubMed PMID: 10685714.  

P. Sastry and S.R. Large



147

     6.    Apaydin AZ, Buket S, Posacioglu H, Islamoglu F, 
Calkavur T, Yagdi T, et al. Perioperative risk factors 
for mortality in patients with acute type A aortic 
dissection. Ann Thorac Surg. 2002;74(6):2034–9; 
discussion 9. PubMed PMID: 12643392.  

    7.    Gore I, Hirst Jr AE. Dissecting aneurysm of the aorta. 
Cardiovasc Clin. 1973;5(1):239–60. PubMed PMID: 
4589962.  

   8.       Anagnostopolous CE. Acute aortic dissection. 1975.  
University Park Press, Baltimore, Md.  

    9.    Miller DC, Mitchell RS, Oyer PE, Stinson EB, 
Jamieson SW, Shumway NE. Independent determi-
nants of operative mortality for patients with aortic 
dissections. Circulation. 1984;70(3 Pt 2):I153–64. 
PubMed PMID: 6235061.  

     10.    Fann JI, Smith JA, Miller DC, Mitchell RS, Moore 
KA, Grunkemeier G, et al. Surgical management of 
aortic dissection during a 30-year period. Circulation. 
1995;92(9 Suppl):II113–21. PubMed PMID: 
7586393.  

    11.    Bick RL, Schmalhorst WR, Arbegast NR. Alterations 
of hemostasis associated with cardiopulmonary 
bypass. Thromb Res. 1976;8(3):285–302. PubMed 
PMID: 131387.  

   12.    Connolly JE, Roy A, Guernsey JM, Stemmer EA. 
Bloodless surgery by means of profound hypothermia 
and circulatory arrest. Effect on brain and heart. Ann 
Surg. 1965;162(4):724–37. PubMed PMID: 5833592. 
Pubmed Central PMCID: 1476969.  

   13.    Donald DE, Fellows JL. Relation of temperature, gas 
tension and hydrostatic pressure to the formation of 
gas bubbles in extracorporeally oxygenated blood. 
Surg Forum. 1960;10:589–92. PubMed PMID: 
13817460.  

    14.    Miller DR, Hallaba MA, Steegmann AT. Effect of 
profound hypothermia with circulatory arrest in dogs: 
special reference to changes in cerebrovascular per-
meability. Ann Surg. 1965;161:272–85. PubMed 
PMID: 14260027. Pubmed Central PMCID: 1408925.  

         15.    Shiiya N, Matsuzaki K, Kunihara T, Murashita T, 
Matsui Y. Management of vital organ malperfusion in 
acute aortic dissection: proposal of a mechanism- 
specifi c approach. Gen Thorac Cardiovasc Surg. 
2007;55(3):85–90. PubMed PMID: 17447505.  

   16.    Fann JI, Sarris GE, Mitchell RS, Shumway NE, Stinson 
EB, Oyer PE, et al. Treatment of patients with aortic 
dissection presenting with peripheral vascular compli-
cations. Ann Surg. 1990;212(6):705–13. PubMed 
PMID: 2256762. Pubmed Central PMCID: 1358256.  

       17.    Girdauskas E, Kuntze T, Borger MA, Falk V, Mohr 
FW. Surgical risk of preoperative malperfusion in 
acute type A aortic dissection. J Thorac Cardiovasc 
Surg. 2009;138(6):1363–9. PubMed PMID: 19733865.  

      18.    Yagdi T, Atay Y, Engin C, Mahmudov R, Tetik 
O, Iyem H, et al. Impact of organ malperfusion 
on mortality and morbidity in acute type A aortic 
 dissections. J Card Surg. 2006;21(4):363–9. PubMed 
PMID: 16846414.  

     19.    Fann JI, Sarris GE, Miller DC, Mitchell RS, Oyer 
PE, Stinson EB, et al. Surgical management of acute 

 aortic dissection complicated by stroke. Circulation. 
1989;80(3 Pt 1):I257–63. PubMed PMID: 2766534.  

    20.    Alvarez J, Matias-Guiu J, Sumalla J, Molins M, Insa 
R, Molto JM, et al. Ischemic stroke in young adults. I. 
Analysis of the etiological subgroups. Acta Neurol 
Scand. 1989;80(1):28–34. PubMed PMID: 2782039.  

       21.    Gaul C, Dietrich W, Erbguth FJ. Neurological symp-
toms in aortic dissection: a challenge for neurologists. 
Cerebrovasc Dis. 2008;26(1):1–8. PubMed PMID: 
18511865.  

    22.    Chase TN, Rosman NP, Price DL. The cerebral 
 syndromes associated with dissecting aneurysm of the 
aorta. A clinicopathological study. Brain J Neurol. 
1968;91(1):173–90. PubMed PMID: 5643281.  

      23.    Morimoto N, Okada K, Okita Y. Lack of neurologic 
improvement after aortic repair for acute type A aortic 
dissection complicated by cerebral malperfusion: pre-
dictors and association with survival. J Thorac 
Cardiovasc Surg. 2011;142(6):1540–4. PubMed 
PMID: 21664623.  

    24.    Tanaka H, Okada K, Yamashita T, Morimoto Y, 
Kawanishi Y, Okita Y. Surgical results of acute aortic 
dissection complicated with cerebral malperfusion. 
Ann Thorac Surg. 2005;80(1):72–6. PubMed PMID: 
15975343.  

    25.    Estrera AL, Garami Z, Miller CC, Porat EE, Achouh 
PE, Dhareshwar J, et al. Acute type A aortic dissec-
tion complicated by stroke: can immediate repair be 
performed safely? J Thorac Cardiovasc Surg. 
2006;132(6):1404–8. PubMed PMID: 17140967.  

      26.    Ergin MA, Phillips RA, Galla JD, Lansman SL, 
Mendelson DS, Quintana CS, et al. Signifi cance of 
distal false lumen after type A dissection repair. Ann 
Thorac Surg. 1994;57(4):820–4. discussion 5. 
PubMed PMID: 8166525.  

     27.    Kimura N, Tanaka M, Kawahito K, Yamaguchi A, 
Ino T, Adachi H. Infl uence of patent false lumen 
on long- term outcome after surgery for acute type 
A aortic dissection. J Thorac Cardiovasc Surg. 
2008;136(5):1160–6, 6 e1–3. PubMed PMID: 
19026797.  

    28.    Fattori R, Bacchi-Reggiani L, Bertaccini P, Napoli G, 
Fusco F, Longo M, et al. Evolution of aortic dissection 
after surgical repair. Am J Cardiol. 2000;86(8):868–
72. PubMed PMID: 11024403.  

    29.    Lai DT, Miller DC, Mitchell RS, Oyer PE, Moore 
KA, Robbins RC, et al. Acute type A aortic dissection 
complicated by aortic regurgitation: composite valve 
graft versus separate valve graft versus conservative 
valve repair. J Thorac Cardiovasc Surg. 
2003;126(6):1978–86. PubMed PMID: 14688716.  

   30.    Kazui T, Yamashita K, Washiyama N, Terada H, 
Bashar AH, Suzuki T, et al. Impact of an aggressive 
surgical approach on surgical outcome in type A  aortic 
dissection. Ann Thorac Surg. 2002;74(5):S1844–7; 
discussion S57–63. PubMed PMID: 12440678.  

    31.    David TE, Armstrong S, Ivanov J, Barnard S. Surgery 
for acute type A aortic dissection. Ann Thorac Surg. 
1999;67(6):1999–2001; discussion 14–9. PubMed 
PMID: 10391357.  

10 Rationale for a Conservative Approach and Arguments Against Aggressive Surgical Approaches



148

    32.    Fattouch K, Sampognaro R, Navarra E, Caruso M, 
Pisano C, Coppola G, et al. Long-term results after 
repair of type a acute aortic dissection according to 
false lumen patency. Ann Thorac Surg. 
2009;88(4):1244–50. PubMed PMID: 19766814.  

     33.    Kobuch R, Hilker M, Rupprecht L, Hirt S, Keyser A, 
Puehler T, et al. Late reoperations after repaired acute 
type A aortic dissection. J Thorac Cardiovasc Surg. 
2012;144(2):300–7. PubMed PMID: 22078710.  

    34.    Geirsson A, Bavaria JE, Swarr D, Keane MG, Woo 
YJ, Szeto WY, et al. Fate of the residual distal and 
proximal aorta after acute type a dissection repair 
using a contemporary surgical reconstruction algo-
rithm. Ann Thorac Surg. 2007;84(6):1955–64; dis-
cussion 1955–64. PubMed PMID: 18036916.  

    35.      Subramanian S, Leontyev S, Borger MA, Trommer C, 
Misfeld M, Mohr FW. Valve-sparing root reconstruc-
tion does not compromise survival in acute type A aor-
tic dissection. Ann Thorac Surg. 2012;94:1230–34. 
PubMed PMID: 22748644.  

    36.    Kallenbach K, Pethig K, Schwarz M, Milz A, 
Haverich A, Harringer W. Valve sparing aortic root 
reconstruction versus composite replacement—peri-
operative course and early complications. Eur J 
Cardio Thorac Surg Off J Eur Assoc Cardio Thorac 
Surg. 2001;20(1):77–81. PubMed PMID: 11423278.  

    37.    Chamogeorgakis T, Angouras D, Toumpoulis I, Niki N, 
Lozos V, Xenikakis T, et al. Reoperativ repair of the aor-
tic root and the aortic arch following previous surgery for 
acute type A dissection. Chirurgia. 2009;22(4):171–5.  

     38.    Estrera AL, Miller 3rd CC, Villa MA, Lee TY, Meada 
R, Irani A, et al. Proximal reoperations after repaired 

acute type A aortic dissection. Ann Thorac Surg. 
2007;83(5):1603–8; discussion 8–9. PubMed PMID: 
17462365.  

    39.    Concistre G, Casali G, Santaniello E, Montalto A, 
Fiorani B, Dell’Aquila A, et al. Reoperation after sur-
gical correction of acute type A aortic dissection: risk 
factor analysis. Ann Thorac Surg. 2012;93(2):450–5. 
PubMed PMID: 22206955.  

    40.    Tan ME, Dossche KM, Morshuis WJ, Kelder JC, 
Waanders FG, Schepens MA. Is extended arch 
replacement for acute type a aortic dissection an addi-
tional risk factor for mortality? Ann Thorac Surg. 
2003;76(4):1209–14. PubMed PMID: 14530014.  

    41.    Lansman SL, Raissi S, Ergin MA, Griepp RB. Urgent 
operation for acute transverse aortic arch dissection. 
J Thorac Cardiovasc Surg. 1989;97(3):334–41. 
PubMed PMID: 2918732.  

   42.    Heinemann M, Laas J, Jurmann M, Karck M, Borst 
HG. Surgery extended into the aortic arch in acute 
type A dissection. Indications, techniques, and results. 
Circulation. 1991;84(5 Suppl):III25–30.  

   43.    Bachet J, Teodori G, Goudot B, Diaz F, el Kerdany A, 
Dubois C, et al. Replacement of the transverse aortic 
arch during emergency operations for type A acute 
aortic dissection. Report of 26 cases. J Thorac 
Cardiovasc Surg. 1988;96(6):878–86. PubMed 
PMID: 3269219.  

    44.    Crawford ES, Kirklin JW, Naftel DC, Svensson LG, 
Coselli JS, Safi  HJ. Surgery for acute dissection of 
ascending aorta. Should the arch be included? J 
Thorac Cardiovasc Surg. 1992;104(1):46–59. 
PubMed PMID: 1614214.      

P. Sastry and S.R. Large


	10: Rationale for a Conservative Approach and Arguments Against Aggressive Surgical Approaches
	Establishing the Goals of Surgery for Acute Type A Dissection
	 Definitions of ‘Acute’, ‘Type A Dissection’ and ‘Conservative Surgery’
	 Rationale for the Three Goals of Surgery
	 The Arguments in Favour of Aggressive Procedures
	 Arguments Against Resecting the Primary Tear
	 Can Aggressive Surgery Halt or Reverse Down-Stream Ischaemia?
	 Aggressive Surgery to Avoid Reoperation: The Issue of the Patent False Lumen (Pfl)
	 Conclusions
	References


