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' ABSTRACT |

Oz

Aim: Surgical repair of Stanford type A aortic dissection
performed under total circulatory arrest (TCA) is a complex
procedure associated with substantial risks of neurological
complications and mortality. The optimal combination of
hypothermic strategy, cerebral perfusion technique, and TCA
duration for improving postoperative outcomes remains a
matter of ongoing debate. This study aimed to evaluate the
association of total circulatory arrest (TCA) duration, degree of
hypothermia, and operative characteristics with postoperative
clinical outcomes in patients undergoing surgical repair for
Stanford type A aortic dissection.

Material and Method: We retrospectively analyzed 231
patients (2004-2014) undergoing aortic surgery with TCA.
Demographic data, operative variables, hypothermia levels,
and perfusion strategies were assessed. Statistical analysis
included nonparametric tests and Kaplan-Meier survival
curves.

Results: Mean age was 55.9+12.2 years (70.6% male). Mean
TCA duration was 29.3+10.4 minutes. ACP was used in 59.3%
of patients and RCP in 40.7%. Overall mortality was 38.1%,
and neurological complications occurred in 18.4% of patients.
Hypothermia degree significantly influenced outcomes
(p<0.05). Moderate hypothermia (20-22°C) was associated
with the highest survival, whereas higher mortality rates were
observed in both the 16-18°C and 22-28°C groups. Kaplan-
Meier analysis confirmed significant survival differences across
temperature groups (log-rank p=0.009).

Conclusions: Moderate hypothermia (20-22°C) was associated
with improved survival in patients undergoing aortic surgery
with total circulatory arrest. These findings support careful
selection of hypothermia level during TCA and provide
additional evidence regarding factors associated with
postoperative outcomes.

Keywords: Aortic surgery, aortic dissection, total circulatory
arrest, hypothermia, cerebral perfusion

Amag: Total sirkUlatuvar arrest (TCA) altinda gerceklestirilen
Stanford tip A aort diseksiyonu cerrahisi, ciddi ndrolojik
komplikasyonlar ve mortalite riski tasiyan kompleks bir girisimdir.
Hipotermi duzeyi, serebral perflzyon stratejisi ve TCA stresinin
postoperatif sonuglar Uzerindeki etkileri halen tartisilmaktadir.
Bu calismanin amaci, Stanford tip A aort diseksiyonu nedeniyle
cerrahi tedavi uygulanan hastalarda toplam sirkilatuvar arrest
(TCA) suresi, hipotermi dizeyi ve operatif dzellikler ile postoperatif
klinik sonuglar arasindaki iliskiyi degerlendirmektir.

Gere¢ ve Yontem: TCA ile aort cerrahisi geciren 231 hasta
(2004-2014) retrospektif olarak incelendi. Demografik veriler,
operatif degiskenler, hipotermi seviyeleri ve perflizyon stratejileri
degerlendirildi. Istatistiksel analizlerde parametrik olmayan testler
ve Kaplan-Meier sagkalim egrileri kullanild.

Bulgular: Ortalama yas 559+12,2 yil olup hastalarin %70,6'sI
erkektir. Ortalama TCA siresi 29,3+10,4 dakika olarak saptandi.
Vakalarin %59,3'inde ACP, %40,7'sinde RCP uygulandi. Genel
mortalite %38,1; norolojik komplikasyon orani %18,4 idi. Standart
TCA surelerinde ACP ve RCP arasinda mortalite veya norolojik
sonuglar agisindan anlamli fark bulunmadi (p>0,05). Ancak
hipotermi derecesinin sonuglar tzerinde anlamli etkisi oldugu
gorildd (p<0,05). Orta derece hipotermi (20-22°C) en yuksek
sagkalim ile iliskili bulunurken, 16-18°C ve 22-28°C gruplarinda
mortalite oranlar daha yuksekti. Kaplan-Meier analizi, sicaklik
gruplar arasinda sagkalim agisindan anlamli fark oldugunu
dogruladi (log-rank p=0,009).

Sonug: Orta derecede hipotermi (20-22°C), total sirktlatuvar arrest
altinda aort cerrahisi uygulanan hastalarda en yuksek sagkalim
orant ile iliskili bulunmustur. Bu bulgular, TCA sirasinda hipotermi
duzeyinin dikkatle secilmesinin &nemini gostermektedir. Ancak
20-22°C ve 22-28°C gruplarindaki hasta sayilarinin sinirli olmasi
nedeniyle bu sonuglar dikkatle yorumlanmali ve daha genis
Olcekli calismalarla dogrulanmalidir.

Anahtar Kelimeler: Aort cerrahisi, aort diseksiyonu, total
sirkllatuvar arrest, hipotermi, serebral perftizyon
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INTRODUCTION

Aortic dissection is an acute, potentially life-
threatening condition characterized by a tear in the
intimal layer of the aortic wall, leading to separation
of the media and the formation of a false lumen.
Earlier population-based studies estimated its annual
incidence to be approximately 2-3 cases per 100,000
individuals, with a higher prevalence in men than in
women (1). More recent population-based studies
and meta-analyses have reported an incidence of
approximately 4-5 cases per 100,000 person-years,
reflecting improvements in diagnostic imaging,
increased disease awareness, and aging populations
rather than a true increase in disease occurrence
(2). The pathogenesis of aortic dissection involves
a complex interplay of structural weakness of the
aortic wall, hypertension, genetic predisposition, and
connective tissue disorders. In particular, conditions
such as Marfan syndrome, Ehlers-Danlos syndrome
type IV, and Turner syndrome disrupt the elastic and
collagenous architecture of the aorta, significantly
increasing the risk of dissection (3).

Clinically, aortic dissection can be classified as acute,
subacute, or chronic and is commonly categorized
according to the Stanford or DeBakey systems, based
on involvement of the ascending aorta, aortic arch,
or descending aorta. Pathophysiologically, the initial
intimal tear allows blood to enter the medial layer,
creating a false lumen, which may result in aortic valve
insufficiency, end-organ ischemia, or catastrophic
rupture (4).

Surgical repair of the aorta, particularly in cases
involving total circulatory arrest (TCA), poses significant
challenges due to the high risk of cerebral and systemic
organ injury. Hypothermia is a critical component
of organ protection during TCA. Deep hypothermia
(deep hypothermic circulatory arrest, DHCA) reduces
metabolic demand and extends ischemic tolerance, but
is associated with coagulopathy, increased bleeding,
prolonged rewarming times, and impaired end-
organ perfusion. In contrast, moderate hypothermia
combined with selective cerebral perfusion strategies
antegrade (ACP) or retrograde (RCP) can provide
effective neuroprotection while potentially reducing
perioperative complications (5,6).

Current evidence indicates that, for TCA durations under
30 minutes, ACP and RCP yield comparable outcomes
in terms of mortality and neurological complications
(7, 8). For longer TCA times, ACP may offer superior
cerebral protection. Additionally, deep hypothermia
has been associated with higher perioperative mortality
and neurological risk, supporting the increasing use
of moderate hypothermia protocols in contemporary
practice (9,10).

Accordingly, the present study was designed to evaluate
the interplay between total circulatory arrest duration,
hypothermia depth, and cerebral perfusion strategy
in patients undergoing aortic surgery under TCA.
Rather than focusing on a single protective modality,
this study aimed to provide real-world comparative
data reflecting institutional experience with both
antegrade and retrograde cerebral perfusion across
varying hypothermic strategies, thereby informing
individualized and evidence-based cerebral protection
approaches.

MATERIAL AND METHOD

This retrospective study was approved by the Scientific
Advisory Board of a tertiary cardiovascular surgery
training and research hospital (Approval date: October
10, 2014; Decision No: 28001928-501.07.01) and
was conducted in accordance with the Declaration
of Helsinki. Because of the retrospective design, the
requirement for informed consent was waived.

Hospital records were reviewed to identify patients
who underwent surgery for Stanford type A aortic
dissection under total circulatory arrest (TCA) between
January 2004 and July 2014. A total of 231 consecutive
patients met the study criteria and were included in the
analysis. Although all patients had Stanford type A aortic
dissection, the anatomical extent of the disease was
classified according to the DeBakey classification (Types
I and Il) for descriptive purposes.

Patient demographics, operative characteristics,
and postoperative outcomes were obtained from
the institutional database. The collected variables
included age, sex, cannulation site, TCA duration,
lowest hypothermic temperature, cerebral perfusion
strategy (antegrade cerebral perfusion [ACP] or
retrograde cerebral perfusion [RCP]), duration of
mechanical ventilation, intensive care unit (ICU) stay,
hospital stay, reoperation, postoperative complications,
neurological events, organ failure, infection, respiratory
complications, and mortality. Postoperative morbidity
and complication analyses were performed only in
patients who survived the intraoperative period.
Therefore, these analyses were based on 206 patients,
whereas mortality analyses included the entire study
cohort of 231 patients.

Anesthetic and Intraoperative Management

All patients underwent emergency surgery under
general anesthesia through a median sternotomy.
Routine intraoperative monitoring included
electrocardiography, invasive arterial pressure, urine
output, and nasopharyngeal temperature monitoring.
Cardiopulmonary bypass was established using
standard institutional techniques. Arterial cannulation
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was performed through the femoral artery, axillary
artery, or ascending aorta, whereas venous drainage
was achieved through the right atrium or femoral vein.
Myocardial protection was provided with antegrade
cardioplegia.

Hypothermia and Cerebral Protection

During surgery, TCA was performed at nasopharyngeal
temperatures ranging from 16°C to 28°C. Patients were
categorized according to the lowest intraoperative
nasopharyngeal temperature into four temperature
groups (16-18°C, 18-20°C, 20-22°C, and 22-28°C).
Because only a small number of patients underwent
surgery at temperatures above 22°C, these patients were
analyzed as a single group (22-28°C). Cerebral protection
was achieved using either ACP or RCP, depending on the
surgeon’s preference and the operative findings.

Surgical Procedures

The surgical approach was determined according
to the extent of the dissection and the associated
aortic pathology. Procedures included ascending
aortic replacement, hemiarch replacement, total arch
replacement, Bentall procedure, Cabrol procedure,
David procedure, and combined operations involving
aortic valve replacement when required.

Statistical Analysis

Statistical analyses were performed using IBM SPSS
Statistics for Windows, Version 18.0 (IBM Corp., Armonk,
NY, USA). Continuous variables were expressed as
meanzstandard deviation (SD) or median (minimum-
maximum), as appropriate, whereas categorical
variables were presented as frequencies and
percentages. Comparisons between two independent
groups were performed using the Mann-Whitney U
test, and comparisons among multiple groups were
performed using the Kruskal-Wallis test. Categorical
variables were compared using Pearson’s chi-square
test, Fisher's exact test, Fisher-Freeman-Halton test, or
Yates' continuity correction, as appropriate. Correlations
were evaluated using Spearman’s rank correlation test.
Survival was analyzed using the Kaplan-Meier method,
and differences between survival curves were assessed
using the log-rank test. A two-sided p value<0.05 was
considered statistically significant.

RESULTS

A total of 231 patients with Stanford type A aortic
dissection who underwent surgical repair under total
circulatory arrest (TCA) were included in the analysis.
Patient age ranged from 18 to 86 years, with a mean age
of 55.9+£12.2 years. The cohort was predominantly male
(70.6%). The mean TCA duration for the entire study
population was 29.3+10.4 minutes (Table 1).

Acute type 1 aortic dissection constituted the majority of
cases (93.1%). Arterial cannulation was most frequently
achieved via the axillary artery (57.1%), followed by the
femoral artery (40.7%) and ascending aorta (2.2%). Deep
hypothermia (16-18°C) was applied in most patients (83.1%),
while smaller proportions underwent surgery at 18-20°C
(5.2%), 20-22°C (7.8%), and 22-28°C (3.9%) (Table 1).

Table 1. Demographic and Clinical Variables

Parameter Min-Max/Categories MeanzSD/n (%)
Age (years) 18-86 55.90+12.16
Sex Male/Female 163/68 (70.6%)/(29.4%)
TCA Duration (min) 5-100 29.34+10.40
. . 5
Pathology AoteType oDiscection 10(43%)"
(DeBakey R . X
& e o) Chron!c Type 1 D!ssect!on 3(1.3%)
Chronic Type 2 Dissection 3(1.3%)
Axillary Artery 132 (57.1%)
Cannulation Site Femoral Artery 94 (40.7%)
Ascending Aorta 5 (2.2%)
16-18°C 192 (83.1%)
Hypothermia Level ;g:;gog 1; Sg:ﬁ;
22-28°C 9 (3.9%)
TCA: Total circulatory arrest, SD: Standard deviation

Overall mortality analyses included all 231 patients.
Analyses of postoperative morbidity and complications
excluded the 25 patients who died intraoperatively and
were therefore based on the remaining 206 patients.
Postoperatively, the mean intensive care unit (ICU) stay
was 9.4+16.3 days, and the mean hospital stay was
19.1£19.9 days. Extubation was successfully achieved in
76.6% of patients. Antegrade cerebral perfusion (ACP)
was utilized in 59.3% of cases, while retrograde cerebral
perfusion (RCP) was used in 40.7%. Reoperation was
required in 16.9% of patients. Overall postoperative
morbidity was observed in 64.1% of cases (Table 2).

Table 2. Postoperative Course, ICU Stay, Hospital Stay, and
Outcome

Parameter Min-Max/Categories Mean+SD/n (%)
ICU Stay (days) 0-124 9.41+16.31
Hospital Stay (days) 0.04-124 19.08+19.91
Mortality Time (days) 0.04-124 17.93+25.81
Extubation Time (days) 0.5-60 3.94+7.88
. Not Extubated 48 (23.4%)
Bl e Extubated 157 (76.6%)
. Retrograde 94 (40.7%)
Cerebral Perfusion Antegrade 137 (59.3%)
. .. No 192 (83.1%)
Reoperation (Revision) Yes 39 (16.9%)
e No 74 (35.9%)
Morbidity (n=206) Yes 132 (64.1%)
. No 143 (61.9%)
I Yes (Total) 88 (38.1%)
Intraoperative Mortality 25 (10.8%)
Mortality Subgroups <30-Day Mortality 53 (22.9%)
>30-Day Mortality 10 (4.3%)
ICU: Intensive Care Unit, SD: Standard deviation
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Postoperative complications are summarized in Table 3.
Among the 206 patients who survived the intraoperative
period, postoperative morbidity was observed in
132 patients (64.1%), while 74 patients (35.9%) had
no postoperative complications. The most common
postoperative complications were infection (19.4%),
respiratory complications (19.0%), organ failure (18.9%),
neurological complications (18.4%), and low cardiac output
syndrome (18.4%). Deep surgical site infection was the most
frequent infectious complication (11.7%), followed by sepsis
(6.8%) and superficial wound infection (3.4%). Neurological
complications included failure to awaken (8.3%), delayed
awakening (8.3%), and paraplegia (2.4%). Organ failure was
predominantly renal failure (18.0%), while hepatic failure and
multi-organ failure occurred in 4.9% and 5.8% of patients,
respectively. Bleeding was observed in 11 patients (5.3%).

Table 3. Postoperative Complications (n=206)

Complication n (%)
No Complication 74 (35.9%)
Any Complication 132 (64.1%)
Low Cardiac Output 38 (18.4%)
Bleeding 11 (5.3%)
Infection (Total) 40 (19.4%)
Superficial Infection 7 (3.4%)
Deep Infection 24 (11.7%)
Sepsis 14 (6.8%)
Neurological Complications (Total) 38 (18.4%)
Failure to Awaken 17 (8.3%)
Delayed Awakening 17 (8.3%)
Paraplegia 5 (2.4%)
Organ Failure (Total) 39(18.9%)
Renal Failure 37 (18.0%)
Hepatic Failure 10 (4.9%)
Multi-Organ Failure (MOF) 12 (5.8%)
Respiratory Complications 39 (19.0%)

Comparative analyses demonstrated no statistically
significant differences in TCA duration according to
sex, postoperative complications, revision surgery,
extubation status, or mortality (all p>0.05). These
findings suggest that TCA duration was not significantly
associated with the evaluated early postoperative
clinical outcomes. The overall mean TCA duration for the
study cohort was approximately 29 minutes (Table 4).

Table 4. Analysis of TCA Duration Across Clinical Variables

. TCA Duration 1
Variable Category n (MeanzSD) p-value
Male 163 29.28+9.42
2 Female 68  2047+1253 0856
L. No 74 29.36+£11.10
Complication Yes 132 28.5748.23 0.419
Revision No 192 29.67+10.99 0218
Surgery Yes 39 27.72+6.73 ’
. Not Extubated 48 28.02+7.11
Extubation ¢+ ibated 157 2011+006 0801
. No 143 29.34+10.04
Mortality Yes 88  2033+1103 0778
TCA: Total circulatory arrest, SD: Standard deviation

Table 5 presents the comparison of neurological
outcomes between patients who underwent
retrograde cerebral perfusion and those who
underwent antegrade cerebral perfusion. The overall
incidence of neurological complications was 21.0%
in the retrograde cerebral perfusion group and 16.8%
in the antegrade cerebral perfusion group, with
no statistically significant difference between the
groups (p=0.449). Similarly, the rates of permanent
neurological injury (9.9% vs. 7.2%, p=0.495) and
temporary neurological injury (8.6% vs. 8.0%,
p=0.870) were comparable between the retrograde
and antegrade cerebral perfusion groups. Paraplegia
occurred infrequently in both groups (2.5% vs. 2.4%),
and no significant difference was observed (p=1.000).
Overall, the type of cerebral perfusion strategy was not
associated with a significant difference in postoperative
neurological outcomes.

Table 5. Comparison of Neurological Complications According to

Cerebral Perfusion Strategy

Retrograde  Antegrade Cerebral

Parameters . .
Absent/Present Cerebral Perfusion Perfusion Value

n (%) n (%)
Neurological 64(79.0)/17 (21.0) 104 (83.2) /21 (16.8) 0.449°
complication
Permanent 73(90.1)/8(9.9)  116(92.8)/9(7.2) 0.495°
neurological injury
Temporary 74(91.4)/7(86)  115(92.0)/10(8.0) 0.870°
neurological injury
Paraplegia 79 (97.5)/2 (2.5) 122(97.6)/3 (2.4)  1.000°
a Pearson Chi-square test; b Fisher’s exact test

Analysis by hypothermia level revealed a significant
association between hypothermia depth and TCA
duration (p=0.026), mortality (p=0.045), and morbidity
(p=0.035). Patients in the 22-28°C group demonstrated
shorter TCA durations compared with other groups.
Mortality was highest in the 16-18°C and 22-28°C
groups, whereas morbidity was most frequent in the
16-18°C and 20-22°C groups (Table 6).

Table 6. Hypothermia Level and Its Relationship With TCA

Duration, Mortality, and Morbidity

Hypothermia TCA Duration  Mortality Morbidity
Level (°C) (min) MeanxSD n (%) n (%)
16-18 192 29.88+10.97 79 (41.1%) 113 (67.3%)
18-20 12 28.83+5.37 3(25.0%) 3(27.3%)
20-22 18 28.39+2.15 2(11.1%) 12 (66.7%)
22-28 9 20.44+9.66 4 (44.4%) 4 (44.4%)
P °0.026* 50.045* 50.035*
aKruskal Wallis test, bFisher Freeman Halton test, *p<0.05

Mortality percentages were calculated using all patients
in each hypothermia group. Postoperative morbidity
percentages were calculated only among patients who
survived the intraoperative period.
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Kaplan-Meier survival analysis demonstrated significant
differences in survival among the hypothermia groups
(log-rank p=0.009). The highest survival rate was
observed in patients managed at 20-22°C (88.9%),
whereas the lowest survival rate was observed in the
22-28°C group (55.6%). Survival rates in the 16-18°C
and 18-20°C groups were 58.9% and 75.0%, respectively
(Table 7).

Table 7. Kaplan-Meier Survival Analysis by Hypothermia Degree

Hypothermia N Mortality Survivors Survival
Range (°C) events Rate (%)
16-18 192 79 113 58.9
18-20 12 3 9 75.0
20-22 18 2 16 88.9
22-28 9 4 5 55.6
DISCUSSION

Aortic surgery performed under total circulatory arrest
(TCA) represents one of the most demanding scenarios
in cardiovascular surgery, with profound implications
for cerebral and systemic organ protection. Despite
significant advances in operative techniques, perfusion
strategies, and perioperative management, neurological
injury, end-organ dysfunction, and mortality remain
major contributors to postoperative morbidity.
Consequently, the optimal balance between circulatory
arrest duration, hypothermia depth, and cerebral
perfusion strategy continues to be a central topic in
contemporary literature (11).

In the present study, antegrade cerebral perfusion (ACP)
and retrograde cerebral perfusion (RCP) demonstrated
comparable mortality and neurological complication
rates when TCA duration remained within limited time
frames. This finding is consistent with recent large-scale
registry data and systematic reviews. Saito et al., analyzing
outcomes from a national registry, reported no significant
differences in early mortality or stroke between ACP and
RCP when circulatory arrest time was short (12). Similarly,
the comprehensive meta-analysis by Abjigitova et al.(13),
encompassing over 200 studies, failed to demonstrate
clear superiority of either technique due to substantial
heterogeneity. Lamelas et al. (14), evaluating more than
19,000 patients, also reported comparable early outcomes
between the two perfusion strategies.

While equivalence between ACP and RCP appears well
established for short TCA durations, several studies suggest
scenario-specific advantages of ACP, particularly in the
context of prolonged circulatory arrest. Matalanis et al. (15),
Urbanskietal.(16),and DiEusanio etal. (5) demonstrated that
ACP enables safer extension of TCA duration and facilitates
the use of moderate rather than deep hypothermia. In
line with these findings, Qian et al. (2013) reported that
moderate hypothermia combined with selective cerebral

perfusion was associated with shorter intensive care unit
stay and reduced postoperative complications, without
compromising mortality or neurological outcomes. These
observations have contributed to a paradigm shift toward
warmer hypothermic strategies in contemporary aortic
arch surgery (17,18).

Conversely, RCP may offer unique benefits in selected
clinical contexts. Experimental and clinical studies
have suggested that RCP may reduce embolic load
and improve cerebral venous drainage during deep
hypothermic circulatory arrest. Notably, a recent
multicenter study by Ede et al. (19) demonstrated that
RCP significantly reduced embolic and watershed
cerebral lesions following acute type A aortic dissection
repair, while maintaining mortality rates comparable to
ACP.These findings support the continued role of RCP as
a valid cerebral protection strategy, particularly in cases
with limited TCA duration or when ACP is technically
challenging.

An important finding of the present study was that
mortality differed among the hypothermia groups. The
lowest mortality was observed in the 20-22°C subgroup,
whereas higher mortality rates were observed in both
the 16-18°C and 22-28°C groups. However, these
findings should be interpreted with caution because the
temperature groups were markedly unbalanced, and the
20-22°C subgroup included only 18 patients. Therefore,
these observations should be considered hypothesis-
generating rather than evidence supporting an optimal
hypothermic temperature. Importantly, emerging
randomized data have challenged the traditional
assumption that deeper hypothermia necessarily
provides superior cerebral protection. The GOT ICE Trial
(2024) demonstrated that low-to-moderate hypothermia
(20.1-24.0°C) was non-inferior to deep hypothermia
(<20°C) in terms of global cognitive outcomes among
patients undergoing hypothermic circulatory arrest
with ACP (20). These findings are consistent with the
growing interest in warmer hypothermic strategies in
appropriately selected patients. These observations
are also in agreement with previous clinical studies
suggesting that cerebral perfusion strategy and overall
operative management may have a greater influence on
outcomes than hypothermia alone (7,21).

Survival analysis suggested a U-shaped pattern across
the hypothermia groups, with the lowest observed
mortality in the 20-22°C subgroup. Nevertheless, this
subgroup contained only 18 patients, whereas most
patients (192 of 231) underwent surgery at 16-18°C.
Consequently, the observed differences may have been
influenced by the unequal distribution of patients,
selection bias, or procedural complexity. These findings
should therefore be interpreted as exploratory and
require confirmation in larger, prospectively designed
studies.
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This study has several limitations. It was retrospective
and conducted at a single center, which limits causal
interpretation of the findings. In addition, the hypothermia
subgroups were markedly unbalanced, with most patients
treated at 16-18°C and relatively few patients in the
20-22°C and 22-28°C groups. Accordingly, comparisons
between temperature groups should be interpreted with
caution, and the observed differences should be regarded
as hypothesis-generating. Variability in surgical procedures
and cerebral perfusion strategies may also have influenced
the results. Furthermore, the overall and intraoperative
mortality rates were higher than those reported in many
contemporary series. Because the study included patients
treated between 2004 and 2014, these findings may reflect
the surgical techniques, perioperative management, and
patient selection during that period rather than current
clinical practice. Despite these limitations, the relatively
large single-center cohort provides valuable real-world
data on the relationship between hypothermia, cerebral
protection, and clinical outcomes in patients undergoing
surgery for Stanford type A aortic dissection.

CONCLUSION

When total circulatory arrest duration is appropriately
limited, antegrade and retrograde cerebral perfusion
strategies  were  associated with  comparable
postoperative  neurological outcomes. Moderate
hypothermia appeared to be associated with improved
survival in this cohort; however, these findings
should be interpreted cautiously because of the small
sample size in some temperature subgroups. Cerebral
protection strategies should be individualized according
to anticipated arrest duration, patient characteristics,
procedural complexity, and institutional experience.
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