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Background: Neurological complications are an important concern in the repair of type A aortic dissection. Supra-

aortic involvement is considered to be an important risk factor for neurological injuries. However, the optimal brain

protection strategy still remains controversial. The aim of the present study was to assess the efficacy and short-

term results of retrograde cerebral protection techniques in the treatment of acute type A aortic dissection.

Methods: Between 2005 and 2013, 185 patients who underwent repair of acute type A aortic dissection were

enrolled in this study, all of whom received retrograde cerebral perfusion. The patients were divided into two group:

102 patients who had at least one carotid artery involved as the carotid dissection group, and 83 patients who had

no carotid artery involvement as the non-carotid dissection group.

Results: The mean age of the patients was 57.8 years and 69% were male. The 30-day mortality rate was 10.3%, and

the overall in-hospital mortality rate was 11.9%. Eight patients (4.3%) developed new permanent neurological

deficits (PNDs) including two in the non-carotid dissection group and six in the carotid dissection group. Although

new PND was milder in the carotid dissection group, there was no significant difference (p = 0.248). The proportion

of patients who received a coronary artery bypass graft was significantly higher in the carotid dissection group (1

vs. 8, p = 0.037).

Conclusions: According to our study, the retrograde cerebral perfusion technique is an easy and safe procedure,

especially for patients with concomitant carotid dissection.
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INTRODUCTION

Acute type A aortic dissection (ATAAD) is a lethal

condition requiring emergency surgery. Surgery for ATAAD

is usually accompanied by high surgical mortality and

morbidity. Various surgical methods and strategies have

been developed to improve the short-term and long-

term surgical outcomes, including access to cardiopul-

monary bypass, cerebral perfusion, and extensive re-

placement of the aortic arch. Neurological dysfunction

is one of the most concerning complications, however

the optimal brain protection strategy during surgical re-

pair of acute type A dissection still remains controversial.

The arch vessels may also be involved in the onset

of type A aortic dissection. Carotid dissection can influ-

ence neurological outcomes and choice of surgical strat-

egy. In this study, the patients were divided into two

subsets according to the degree of arch vessel involve-

ment. The primary endpoint was surgical mortality and

neurological outcomes. We also reviewed our experience

of ATAAD and analyzed the role of retrograde cerebral

perfusion (RCP) in brain protection.
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METHODS

Patients

From February 2005 to September 2013, 210 pa-

tients underwent emergency surgery for ATAAD. Twenty

patients were managed with selective antegrade cere-

bral perfusion (ACP), and the pre-operative computed

tomographic images of five patients were missing. After

excluding these 25 patients, the remaining 185 patients

were enrolled in this study. Data were collected and an-

alyzed retrospectively.

The mean age at presentation was 57.8 years (range

25-87 years), 69% of the patients were male, and three

patients had Marfan syndrome. The mean body mass in-

dex was 26.2 kg/m
2

and 36 patients were over 70 years

of age. The preoperative characteristics including demo-

graphic data and preoperative morbidities are presented

in Table 1.

The patients were divided into two subsets accord-

ing to the degree of arch vessel involvement: the carotid

dissection group and the non-carotid dissection group.

If a dissection flap or blood flow from the false lumen

was noted in the innominate artery or the left common

carotid artery, the patient was categorized into the ca-

rotid dissection group. Patients without dissection of

the innominate artery and left common carotid were ca-

tegorized into the non-carotid dissection group.

Definitions

Aortic dissection was diagnosed by computed tomo-

graphy aortography (CTA) and was classified according

to the Stanford classification which consists of two types:

type A, involving the ascending aorta; and type B, in-

volving only the aorta distal to the origin of the left sub-

clavian artery. ATAAD was defined as dissection present-

ing within 14 days of symptom onset.

Neurologic complications were categorized as perma-

nent neurologic dysfunction (PND) and temporary neuro-

logic dysfunction (TND). PND was determined by neuro-

imaging findings, persistent loss of cognitive function or

neurologic function that was still present at discharge from

the hospital. PND after surgery was defined as new PND.

The patients who had neurological dysfunction before sur-

gery or died promptly after surgery were excluded from

this endpoint. TND was defined as the occurrence of post-

operative agitation, confusion, delirium, or a transient fo-

cal neurologic deficit without any evidence of new struc-

tural abnormalities on computed tomography or mag-

netic resonance imaging, and the resolution of all symp-

toms before discharge.

Prolonged mechanical ventilation (PMV) was de-

fined according to the guidelines of the Centers for Me-

dicare and Medicaid Services in the United States as

greater than 21 days of mechanical ventilation for at least

6 hours per day. Other adverse outcomes recorded in

the study included acute renal failure (ARF) requiring

hemodialysis, mesenteric ischemia with surgical inter-

vention or aortic fenestration, limb malperfusion with a

loss of pulse, and isolated limb weakness or numbness.

Patients with ARF after surgery who needed hemodia-

lysis were further divided into two subsets according to

the duration of hemodialysis. Patients needing hemo-

dialysis at discharge from the hospital were assigned to

the permanent hemodialysis subset, and the remainder

were assigned to the transient hemodialysis subset.

Postoperatively, surgical (or 30-day) mortality and

neurological complications were the major outcomes of

interest in this investigation. Surgical mortality was de-

fined as death during the first 30 days after the opera-
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Table 1. Preoperative demographics and clinical characteristics

Variable

Non-carotid

dissection

group

Carotid

dissection

group

p

value

Patients (numbers) 83 102

Age (years) 57.8 57.7 .991

Body mass index (kg/m
2
) 26.3 26.1 .670

Gender

Male 59 69 .615

Hypertension 62 77 .901

Diabetes mellitus 3 5 .669

Coronary artery disease 2 7 .161

Afib 5 5 .737

COPD 2 1 .444

ESRD under hemodialysis 0 2 .200

Old CVA 4 3 .505

Previous type B aortic dissection 2 5 .377

Pre-operative shock 9 14 .555

Pre-operative conscious change 11 12 .760

Pre-operative intubation 6 13 .219

Pre-operative CPR 1 4 .257

Afib, atrial fibrillation; COPD, chronic obstructive pulmonary

disease; CPR, cardiopulmonary resuscitation; CVA, cerebral

vascular accident; ESRD, end-stage renal disease.



tion. Patients who received cardiopulmonary resuscita-

tion (CPR) in the operating room but did not undergo

surgery for ascending aorta replacement were not in-

cluded in the surgical mortality group.

Operative procedures

The chest was entered by median sternotomy. All pa-

tients received surgery with a cardiopulmonary bypass,

hypothermic circulatory arrest and RCP through the su-

perior vena cava (SVC). Arterial cannulation was ac-

cessed through one of the femoral arteries. Both femo-

ral arteries were cannulated if inadequate perfusion

flow or high arterial pressure was noted. Venous drain-

age was performed using a double-stage cannula in-

serted via the right atrium. Myocardial protection was

achieved with intermittent retrograde cold blood car-

dioplegia through the coronary sinus, and supplemented

with direct antegrade coronary ostia infusion after the

aorta had been opened. A left ventricular sump was in-

serted through the right superior pulmonary vein.

Once a rectal temperature of 16 �C was reached,

the patient was placed in the Trendelenburg position,

the cardiopulmonary bypass was discontinued, and cir-

culation was arrested. The flow of RCP was maintained

between 300~500 mL/minutes. The ascending aorta was

replaced with an open distal anastomosis and Hemashield

Dacron graft. No patient received total arch replacement

in this series.

After completion of the distal reconstruction, RCP

was discontinued. With the patient still in the Trend-

elenburg position, cardiopulmonary bypass flow was re-

sumed until all debris and air were evacuated through

the open aortic graft. Systemic warming was initiated

until the body temperature reached 36 �C.

Proximal reconstruction was performed by resus-

pending the aortic valve, replacing the aortic valve, or

via the Bentall procedure, depending on the patient’s

condition. Once the procedure had been completed, the

patient was gradually separated from the cardiopulmon-

ary bypass. Hemostasis was then achieved, and the wound

was closed layer by layer.

Statistical analysis

Data were collected from chart reviews by the au-

thors. Continuous variables are presented as means �

standard deviations. Categorical variables are presented

as numbers and percentages. Independent continuous

variables were compared using the unpaired Student’s t

test, and categorical variables were compared using the

chi-square test. All p values less than 0.05 were consid-

ered to indicate statistical significance. Statistical analy-

sis was performed using SPSS statistical software.

RESULTS

Demographic data

There were no significant differences between the

carotid dissection group and non-carotid dissection group

in age, gender, hypertension, diabetes mellitus (DM),

coronary artery disease (CAD), chronic obstructive pul-

monary disease (COPD), end-stage renal disease (ESRD),

and preoperative condition (including shock, conscious-

ness change, intubation, and CPR). Hypertension (75%)

was the most common etiologic comorbidity, and a pre-

operative change in consciousness was present in 23 pa-

tients (12.4%).

Arch vessel involvement

Arch vessel involvement was present in 60% of the

patients (Table 2). Carotid arterial dissection was found

in 55% of the patients, including unilateral involvement

in 33% and bilateral involvement in 22%. Among those

with unilateral involvement, there was a far greater per-

centage of innominate artery involvement compared

with left carotid artery involvement (29% vs. 4%).

Cardiopulmonary bypass data and operative details

The mean cardiopulmonary bypass time, aortic cross-

clamp time, and total arrest time are illustrated in Table
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Table 2. Classification of arch vessel dissection

Involvement of arch vessel dissection Numbers (total = 110)

All three arch vessels 24

Only 1 and 2 17

Only 1 and 3 14

Only 2 and 3 03

Only 1 42

Only 2 02

Only 3 08

1, innominate artery; 2, left common carotid artery; 3, left

subclavian artery.



3. Although all of the operative times were slightly lon-

ger in the carotid dissection group, there were no signif-

icant differences between the two groups.

The extent of aortic replacement, performed aortic

valve surgery procedures, and other associated procedures

are presented in Table 4. Significantly more patients re-

ceived coronary artery bypass graft (CABG) in the ca-

rotid dissection group (1 vs. 8, p = 0.037).

Hospital mortality

The surgical mortality rate was 10.3% (19 of 185),

and the overall in-hospital mortality rate was 11.9% (22

of 185). The etiologies of all cases of in-hospital mortal-

ity are shown in Table 5. Among the cases of overall in-

hospital mortality, 12 patients died as a result of cardiac

failure, two died from neurological damage, two from

sepsis, two from arrhythmia, two from sudden rupture

of residual aorta, and two from visceral ischemia. The

surgical mortality rates were 3.6% in the non-carotid

dissection group (3/83) and 15.7% in the carotid dissec-

tion group (16/102), and the difference was statistically

significant (p = 0.007). The predominant cause of death

within 30 days was cardiac failure (n = 12).

Neurological and other postoperative outcomes

Of the 185 patients, 8 (4.3%) developed new PND,

including two in the non-carotid dissection group and

six in the carotid dissection group. TND occurred in 25.4%

of the patients. Although new PND was milder in the ca-

rotid dissection group, there was no significant differ-

ence between the two groups (p = 0.248). Among the

instances of new PND, right hemispheric and left hemi-

spheric cerebrovascular events occurred in five and three

patients, respectively.

Dialysis was required postoperatively in 14 patients

(7.5%), and four patients (2.2%) needed permanent he-

modialysis. There were no significant differences in PMV

> 3 weeks, ARF needing hemodialysis, ischemic bowel,

mediastinal infection, sternal dehiscence, superficial

wound infection, and re-exploratory surgery to check

bleeding. There were also no significant differences in

mean ventilation time, intensive care unit stay, and hos-

pital stay between the two groups (Table 6).
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Table 3. Cardiopulmonary bypass data

Intraoperative data Non-carotid dissection group (n = 83) Carotid dissection group (n = 102) p value

CPB time (minutes) 224 � 62 243 � 70 .056

Aortic cross-clamp time (minutes) 149 � 51 163 � 54 .065

Circulatory arrest time (minutes) 040 � 11 043 � 14 .206

CPB, cardiopulmonary bypass.

Table 4. Surgical procedures

Characteristics Non-carotid dissection group (n = 83) Carotid dissection group (n = 102) p value

Aortic replacement

Ascending (isolated) 82 (99%) 98 (96%)

Ascending aorta and hemiarch 1 (1%) 4 (4%) .257

Aortic valve surgery

AVR 1 (1%) 2 (2%) .686

Bentall procedure 0.6 (7.2%) .10 (9.8%) .535

Coronary artery bypass grafting 0.1 (1.2%) 0.8 (7.8%) .037

Bypass for mal-perfusion of extremities 0.10 (12.0%) .10 (9.8%) .625

AVR, aortic valve replacement.

Table 5. Etiology of all hospital mortality

Classification

Non-carotid

dissection group

(n = 83)

Carotid dissection

group (n = 102)

Cardiac failure 3 9

Neurological damage 2

Sepsis 1 1

Arrhythmia 2

Aortic rupture 2

Visceral ischemia 2



Risk factors for perioperative mortality

Supra-aortic vessel dissection, pre-operative shock,

pre-operative changes in consciousness, pre-operative

intubation, pre-operative CPR, long cardiopulmonary

bypass time, CABG, ischemic bowel, ARF needing hemo-

dialysis, and DM were risk factors for in-hospital mortal-

ity.

DISCUSSION

ATAAD is a lethal condition requiring emergency

surgical intervention. The mortality rate can reach as

high as 50% within the first 48 hours and 80% in the first

2 weeks in untreated patients.
1-3

However, surgery for

ATAAD is considered to be a high-risk surgery because it

is associated with high rates of incidental mortality and

morbidity, with a reported mortality rate after surgery

ranging from 15% to 35%.
1,3-5

Most complications occur

due to the outflow of supraaortal, abdominal, spinal, ex-

tremity, and renal vessels which can also be affected by

aortic dissection. Among the various complications that

can arise, neurological injury is the most serious. The in-

cidence of postoperative neurological complications

has been reported to range from 5% to 20% in several

studies.
3,5

These complications can be caused by numer-

ous factors, such as the preoperative hemodynamic sta-

tus, preoperative neurologic status, perfusion technique

for cardiopulmonary bypass, type of cerebral protection

strategy, extent of aortic repair, and operative time.

Therefore, numerous technical procedures such as me-

thods of cerebroprotection, cannulation strategies, and

aggressive surgical repair have been advocated in the

last 20 years to improve postoperative outcomes. How-

ever, whether these operative techniques have a benefi-

cial effect on outcomes is controversial. A wide range of

techniques are thus currently in use.

Outcomes of patients with ATAAD presenting with

brain injury

Neurological symptoms are a common initial presen-

tation at the onset of ATAAD and have been reported to

affect approximately 17% to 40% of such patients.
2,6

It is

difficult to accurately estimate the incidence as it is not

possible to conduct a complete neurological examina-

tion in these critically ill patients. In this study, 23 pa-

tients (12.4%) had preoperative changes in conscious-

ness. Although we presumed that such changes would

be more frequent in the carotid dissection group, there

was no significant difference between the two groups,

possibly due to multiple pathogenetic mechanisms which

may affect conscious status in patients with ATAAD. In
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Table 6. Clinical characteristics and outcomes

Outcome Non-carotid dissection group (n = 83) Carotid dissection group (n = 103) p value

In-hospital mortality 4 (2.2%) 18 (9.7%)0 .007

30-day mortality 3 (1.6%) 16 (8.7%)0 .007

Re-exploration for bleeding 6 (3.2%) 17 (9.2%)0 .053

New PND 2 (1.1%) 6 (3.2%) .248

TND 20 (10.8%) 27 (14.6%) .712

PMV > 3 weeks 7 (3.8%) 11 (5.9%)0 .592

Tracheostomy 3 (1.6%) 6 (3.2%) .476

ARF needing hemodialysis

Permanent 1 (0.5%) 3 (1.6%) .629

Transient 3 (1.6%) 7 (3.8%) .516

Ischemic bowel 2 (1.1%) 3 (1.6%) .825

Mediastinal infection 3 (1.6%) 3 (1.6%) .797

Sternal dehiscence 2 (1.1%) 2 (1.1%) .835

Superficial wound infection 1 (0.5%) 1 (0.5%) .883

Mechanical ventilation (days) 6 9.5 .186

ICU stay (days) 07.8 9.7 .350

Hospital stay (days) 19.8 20.5 .852

ARF, acute renal failure; ICU, intensive care unit; PMV, prolonged mechanical ventilation; PND, permanent neurologic dysfunction;

TND, temporary neurologic dysfunction.



addition, cerebral blood flow can be affected by factors

including the severity of carotid arterial obstruction,

hypotension secondary to cardiac tamponade, brain

embolism from thrombus in the false lumen, and/or a

combination of these factors.
7,8

The existence of preoperative brain injuries in the

initial presentation of ATAAD presents a dilemma with

respect to the decision to conduct an emergency opera-

tion, because the systemic anticoagulation required for

cardiopulmonary bypass might make the neurological

injury worse.
7,8

Although the mortality rate is still higher

in patients with preoperative brain injuries, better out-

comes have been demonstrated with surgical interven-

tions than with medical treatment.
7

In this study, 23 pa-

tients had preoperative changes in consciousness, of

whom 11 (48%) achieved complete recovery of neuro-

logic status, and four (17%) had variable degrees of neu-

rological dysfunction after surgery. The mortality rate in

these patients was 35%.

Arch vessel involvement and perioperative

neurological complications

Arch vessel involvement was found in 60% of all pa-

tients in the present study. Carotid arterial dissection was

present in 55% of the patients, including unilateral in-

volvement in 33% and bilateral involvement in 22%.

Among the cases with unilateral involvement, dissection

of the innominate artery was present in 29%. In the pa-

tients with new PND, the majority of strokes were hemi-

spheric and predominantly right-sided (62.5%), match-

ing the frequency reported in previous studies.
2,6

The

dominance of right hemispheric stroke could be ex-

plained by a higher incidence of innominate artery dis-

section.

Postoperative neurological complications are a fre-

quent cause of morbidity/mortality, and the reported

incidence ranges from 5% to 20%.
3,5

The occurrence of

neurological dysfunction after aortic surgery has been

shown to increase the duration of ventilator support, in-

tensive care unit stay, hospital stay, and rate of in-hospi-

tal mortality.
9

Although supra-aortic involvement is con-

sidered to be an important risk factor for neurological

injuries, there was no significant difference in the inci-

dence of new PND between the two groups as we had

expected. This suggests that other perioperative factors

such as hypothermic circulatory arrest, strategy of cere-

bral protection, not touching the carotid arteries and/or

microemboli may also play essential roles in periopera-

tive stroke.
6

Reported risk factors for PND include age (> 60 years),

severity of atherosclerotic diseased vessel, site of arte-

rial cannulation, prolonged circulatory arrest, inadequate

brain protection during circulatory arrest, embolic inci-

dents, and cerebral malperfusion secondary to carotid

dissection.
3,9,10

In contrast to PND, TND has been shown

to be directly related to age, duration of hypothermic

circulatory arrest, and inadequate brain protection.
3,10

Over the past few decades, various cerebral protec-

tion methods have been developed to reduce the inci-

dence of neurological complications, including deep hy-

pothermic circulatory arrest (DHCA), RCP, and ACP. How-

ever, the optimal strategy remains controversial.

DHCA was introduced by Griep and colleagues in

1975. It provides 30 to 40 minutes of circulatory arrest,

however beyond this time brain protection has been

shown to be inadequate.
10

Deep hypothermia has sev-

eral disadvantages. First, it requires prolonged cardio-

pulmonary bypass periods for cooling and rewarming.

Second, deep hypothermia and a prolonged cardiopul-

monary bypass time impairs coagulopathy and causes

severe bleeding.
1,9

Third, systemic vasoconstriction caused

by deep hypothermia can diminish organ perfusion and

affect cerebral autoregulation.
5

Cerebral perfusion strategies have subsequently been

developed to prolong the safe duration of circulatory ar-

rest. Ueda et al. in 1990 introduced the method of RCP

through the SVC as an adjunct to brain protection.
1,10

RCP offers a number of advantages. First, it provides ox-

ygen and substrates to the brain and removes toxic

waste produced by ischemia. Second, it can remove air

and solid emboli from the arterial branches of the arch.

Third, it can avoid any maneuvers to the arch vessel

which could be atheromatic, dissected, and friable.

Fourth, no catheter is used in the surgical field, so the

surgeon can work unimpeded.
10,13

Although RCP has

been in use for more than two decades, the true bene-

fits of RCP have not been formally confirmed.
9,14

Over

the past decade or so, ACP has become a more popular

approach than RCP, despite the good results achieved

with the latter.
4

Although selective antegrade perfusion of the brain

with cold blood was introduced by Bachet et al. in
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1986,
1,10

it has only relatively recently gained wide ac-

ceptance in most centers.
1

ACP offers several advan-

tages, including: a) it preserves the natural flow direc-

tion, allows for a higher pressure, and probably provides

metabolically adequate perfusion; and b) it extends the

safe time of systemic circulatory arrest to 30~60 min-

utes.
4

However, some potentially harmful aspects should

be considered when using ACP. First, rupture of dissec-

tion septum of the carotid artery, and dislodging debris

and air during manipulation of supra-aortic vessels are

concerns during insertion of a catheter or snare of the

vessels.
14

This is particularly important for ATAAD be-

cause the vascular tissue is friable. Second, right carotid

artery stenosis or malfunction of the circle of Willis may

lead to cerebral malperfusion in unilateral ACP.
4

Third,

the additional lines may clutter the surgical field.
4

In ad-

dition, it is important to remember that some patients

with aortic dissection are absolutely not suitable for

clamping or snaring of the carotid arteries (Figure 1).

The optimal strategy and temperature management

for cerebral protection during acute aortic dissection

type A surgery remain controversial.
1,4

Both ACP and

RCP have been shown to result in greater improvements

in reducing mortality and PND than DHCA. In contrast to

RCP, ACP has been shown to be beneficial in reducing

the occurrence of TND.
1,3

Although several clinical com-

parative studies between ACP and RCP have been con-

ducted, it is not apparent which provides the best brain

perfusion strategy for patients with ATAAD.
10,15

More-

over, most previous studies are nonrandomized studies,

and ATAAD was not the focus of the investigations.

According to the published literature, the incidence of

PND in patients with ATAAD undergoing ACP or RCP ranges

from 4% to 24%
1,3-5,9-11

and 4% to 12%,
1,3,10

respectively.

The incidence of TND in patients who receive ACP has

been reported to range from 2.5% to 33%
3,5,9-11

and from

19% to 40%
3,10

for patients who receive RCP group.

The overall incidence of new PND in the present

study was 4.3%, which is lower than that in most previ-

ous reports. Although the occurrence of new PND was

higher in the carotid dissection group, there was no sig-

nificant difference between the two groups. We con-

sider that dissection of supra-aortic vessels is an impor-

tant risk factor for perioperative stroke. During the acute

stage of dissection the dissected vessel is fragile, and

therefore we do not suggest any manipulation of the su-

pra-aortic vessels. RCP can avoid the potential risk of

embolic complications that may arise from the ante-

grade route.
12

According to our experience, RCP is an

easy and safe procedure for surgical repair of ATAAD re-

quiring open distal anastomosis.

In recent years, cannulation of the axillary artery

has considerably reduced the incidence of PND by re-

ducing the risk of malperfusion and retrograde emboli-

zation from the abdominal and thoracic aorta caused by

femoral cannulation. Because all of our patients re-

ceived femoral cannulation, we could not compare it to

other forms of arterial cannulation. Nevertheless, our

study did not reveal a higher incidence of neurological

dysfunction. Another concern is that the diameter of

the axillary artery is smaller in East Asians. Femoral can-

nulation is thus faster and easier.

Mortality

The International Registry of Acute Aortic Dissec-

tions (IRAD) and several international registries report a

high in-hospital mortality rate of 15% to 35% in patients

with ATAAD.
3,9,16

Postoperative neurological dysfunction

and ischemic visceral organ failure are the most fre-

quently encountered problems and are closely associ-

ated with significant perioperative mortality and morbi-

dity.

At present, the 30-day mortality rate ranges from

12% to 27% in patients who receive ACP,
1,3-5,9,10

and 16%

to 23% for RCP.
1,3,10

An age > 70 years, hypotension or

shock, cardiac tamponade, pre-operative CPR, and myo-

cardial ischemia or infarction are important predictors

of patient outcomes.
12
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Figure 1. Arch vessel involvement. The CTA revealed the arch vessel

involvement of the acute type A aortic dissection. Thrombosis of in-

nominated artery (red arrow) was also noted. Any attempt to control

those dissected artery during acute stage, clamping or snaring, is not

reasonable.

A B



In the present study, the 30-day mortality rate was

10.3% and the overall in-hospital mortality rate was

11.9%. Both results are lower than in most recently re-

ported studies. In our study, the risk factors for mortal-

ity were supra-aortic vessel dissection, pre-operative

shock, pre-operative changes in consciousness, pre-op-

erative intubation, pre-operative CPR, long cardiopul-

monary bypass time, CABG, ischemic bowel, ARF need-

ing hemodialysis, and DM.

In recent studies, old age was not considered to be

a limitation for surgery, with a reported mortality rate in

patients > 70 years ranging from 13% to 37%.
12

In our

series, 36 patients were > 70 years of age, five (13.8%)

of whom died. Eight patients were > 80 years of age, of

whom one (12.5%) died after surgery.

The carotid dissection group had higher in-hospital

and 30-day mortality rates, which were not due to ad-

verse neurological events (Table 5 and 6). We could not

make any definite conclusions from the present data be-

cause of the small number of cases of mortality. How-

ever, concomitant surgical procedures could also in-

crease the surgical risk. CABG has been reported to in-

crease mortality,
12

and this relationship was demon-

strated again in our study. A high 30-day mortality rate

(40%) has been reported in patients with ATAAD pre-

senting as ST-segment elevation myocardial infarction.
17

The number of patients who received CABG was signifi-

cantly higher in the carotid dissection group (1 vs. 8, p =

0.037), and the most common etiology of all in-hospital

mortality was cardiac failure in the carotid dissection

group. One possible explanation is that those patients

had a more complex extent of dissection and the poten-

tial risk of myocardial ischemia. The poor outcome may

be due to the underlying disease rather than the proce-

dure itself.
12

CABG at the time of surgery was performed

more commonly in the patients who died compared

with those who survived (18.2% vs. 3.1%), and it was a

risk factor for mortality. This finding supports the above-

mentioned theory. Type A aortic dissection complicated

with carotid dissection may implicate a higher degree of

medial degeneration or an outer dissection plane of the

medial layer. This will result in greater dissection of the

major branches with malperfusion, ischemic events or

delayed aorta rupture, indicating more severe disease.

Further studies are needed to elucidate the possible

reason for this finding.

Limitations

The main limitation of the current study is the retro-

spective study design. In addition, there was no control

group of patients who underwent another cerebral per-

fusion modality.

CONCLUSIONS

ATAAD is a life-threatening event associated with

many major morbidities and mortality requiring immedi-

ate surgical repair. Surgical treatment of type A aortic

dissection consists primarily of replacing the ascending

aorta to prevent expansion of the dissection and rup-

ture into the pericardial sac. The goal of surgical inter-

vention is operative survival. Neurological complications

are another important concern. Supra-aortic involve-

ment is considered to be an important risk factor for

neurological injuries. However, the optimal brain protec-

tion strategy still remains controversial. According to

our study, the RCP technique is an easy and safe proce-

dure during repair of ATAAD, especially for patients with

concomitant carotid dissection. As a result, we do not

favor total arch replacement for ATAAD. Dissection of

the carotid artery is also a sign of the complex extent of

dissection, and myocardial ischemia should be kept in

mind. Our study findings confirm that old age is not a

limitation for aggressive treatment.
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