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Introduction

Acute aortic dissection type A (AADA) remains a life
threatening medical condition requiring emergent surgical
therapy. Despite improvements in diagnostics, medical
therapy and surgical technique, patient mortality and
morbidity remains high (1). Standard treatment in the
setting of AADA is the replacement of the ascending aorta
with resection of the entry site, often in combination with
an open distal anastomosis or hemiarch replacement,
during a period of circulatory arrest with implementation of
adjunct neuroprotective strategies such as cerebral perfusion
and hypothermia (2). However, this treatment leaves the
downstream aorta untouched and a residual dissection
membrane remains in up to 70% of patients treated for
AADA (3-7). The risk of progressive dilation with possible
need for aortic re-intervention over the long-term remains
(8-11). Due to this risk, a more aggressive approach with
complete arch replacement and possible stenting of the
proximal descending aorta via an antegrade approach has
been adopted by a number of clinical institutions worldwide,
to better obliterate the false lumen and thus reduce the
incidence of late aortic complications (12-14). Other
groups, however, have demonstrated an increased risk of
mortality and morbidity when extensive surgery involving
the aortic arch and the downstream aorta is implemented,
thus recommending a more conservative approach to the
treatment of AADA patients (15,16).

The German Registry for Acute Aortic Dissection type
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A (GERAADA) is a web-based registry, initiated by the
Working Group for Aortic Surgery and Interventional
Vascular Surgery of the German Society for Thoracic
and Cardiovascular Surgery. It is presently the largest
registry worldwide documenting patients undergoing
surgery for AADA (17-19). Analysis of GERAADA gave
us the opportunity to compare the surgical outcomes of
patients with DeBakey type I dissection treated by total
arch replacement and those of hemiarch replacement with
respect to early mortality, and onset of new neurological
and malperfusion deficit.

Methods

All patients with DeBakey type I aortic dissections enrolled
in GERAADA between July 2006 and June 2010 were
identified. The dissection entry site was reduced to the
ascending aorta. Patients with an entry/re-entry of the aortic
arch warranting treatment of the arch during primary surgery
were excluded from the data analysis. The patients were
then classified into two groups: Group A had conventional
treatment with replacement of the ascending aorta and
hemiarch replacement/open distal anastomosis. Group B had
extensive surgery with complete arch replacement, possibly
in combination with an elephant trunk/frozen elephant trunk
treatment of the descending aorta.

Data was acquired by use of a standard online
questionnaire developed by the GERAADA principal
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Table 1 Surgical procedure and early postoperative outcome

Easo et al. GERAADA

Variable Group A (n=518) Group B (n=140) P-value

Surgical procedures
Mean operative time (mins) 318.1+104.4 390.4+137.3 <0.001
Mean circulatory arrest time (mins) 24.3+14.4 44.8+29.7 <0.001
Hypothermia temperature (°C) 23.1+4.1 23+3.8
Selective antegrade cerebral perfusion 347 (67%) 118 (84.2%) <0.001
Ascending aortic replacement 367 (70.9%) 89 (63.6%) 0.09
Composite graft replacement 110 (21.2%) 39 (27.9%) 0.11
David operation 33 (6.4%) 12 (8.6%) 0.34
Yacoub operation 10 (1.9%) 5 (3.6%) 0.33
Elephant trunk 0 48 (34.3) <0.001
CABG 49 (9.5%) 15 (10.7%) 0.63
Valve replacement/repair 113 (21.8%) 41 (29.2%) 0.07

Outcome
Rethoracotomy 96 (18.5%) 40 (28.6%) 0.013
Bleeding (>1,000 mL) 116 (22.3%) 50 (35.7%) 0.002
New incidence of neurology 53 (13.6%) 12 (12.5%) 0.78
New incidence of malperfusion 27 (8.4%) 8 (10.7%) 0.53
ICULOS (days) 8.1+11.3 10.3+13.8 <0.001
Hospital length of stay (days) 16.3+14.6 17.1+£16.1 <0.001

CABG, coronary artery bypass graft; ICULOS, intensive care unit length of stay

investigator. This included patient demographics, pre-
and intraoperative status, postoperative complications,
early results, and date of death. Data forms were delivered
to the registry on the German Society for Thoracic and
Cardiovascular Surgery (GSTCVS) homepage.

Statistics were summarised as frequencies and
percentages for categorical variables and as mean and
standard deviation for continuous variables. The t-test or
Mann-Whitney U test for continuous variables and the chi-
squared test or Fischer’s exact test for categorical variables
were used as appropriate. Influence of risk factors on 30-day
mortality, new neurological deficit and new malperfusion
deficit were analysed using logistic regression analysis.

Results

Between July 2006 and June 2010, 50 centres participating
in GERAADA reported on a total of 2,137 patients.
658 patients were identified with DeBakey type I aortic
dissection and the entry site limited to the ascending aorta.
518 patients were classified in Group A. 140 patients were
treated in Group B with total arch replacement, possibly
with adjunct therapy of the descending aorta. 172 patients
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presented with a pre-existing neurological deficit (26.1%;
Group A 24.7% vs. Group B 31.4%) and 261 patients
presented with a pre-existing malperfusion deficit (39.7%;
Group A 38.2% vs. Group B 46.4%).

The operative procedure was significantly shorter
with hemiarch replacement (318.1+104.4 mins) than with
total arch replacement (390.4£137.3 mins, P<0.001) and
the mean duration of circulatory arrest was shorter for
Group A than for Group B (24.3+14.4 vs. 44.8+29.7 mins,
P<0.001). Postoperative outcomes showed a higher rate of
rethoracotomy for Group B (18.5% vs. 28.6%, P=0.013)
and a higher rate of bleeding (22.3% vs. 35.7%, P=0.002),
defined as excessive bleeding >1,000 mL over 24 hours.
Patients in Group B stayed longer in ICU (8.1x11.3 vs.
10.3+13.8 days, P<0.001) and in hospital (16.3+ 14.6 vs.
17.1£16.1 days, P<0.001). Further details are presented in
Table 1.

Overall mortality was 133 patients (20.2%), with a
tendency for lower rate of mortality in Group A (18.7%)
than in Group B (25.7%), however not reaching a statistically
significant difference (P=0.07).

The onset of new neurological deficit showed no
difference between the two groups (13.6% wvs. 12.5%,
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P=0.78). The presence of preoperative neurological deficit
resulted in no difference concerning the postoperative
mortality (32.8% wvs. 29.5%, P=0.69). However, if patients
underwent surgery without a pre-existing neurological
deficit, Group A demonstrated a lower risk of mortality
than Group B with the more extensive procedure (14.1% vs.
24%, P=0.02).

No difference was observed between the two groups
regarding onset of new malperfusion (8.4% vs. 10.7%,
P=0.53). Postoperative mortality in patients with
preoperative malperfusion was similar (25.5% vs. 33.8%,
P=0.19); in the absence of preoperative malperfusion there
was no significant difference (14.6% vs. 18.7%, P=0.37)

Logistic regression analysis of clinical presentation
and surgery on 30-day mortality showed age (P=0.0072),
preoperative resuscitation (P=0.041), length of cerebral
perfusion (P=0.0122) and length of circulatory arrest
(P=0.041) to be significant risk factors for early
postoperative mortality.

Discussion

Aggressive and extensive surgery with total arch
replacement and adjunct treatment of the descending
aorta has been described to decrease the prevalence of the
patent false lumen with favourable long-term outcomes by
maximising the resection and treatment of re-entry points
in AADA patients (12,20-23). However, this aggressive
approach is performed at the cost of a more invasive
operation with longer periods of myocardial ischemia and
circulatory arrest. Direct myocardial and cerebral injuries
as well as organ dysfunction can be associated with the
more complex surgical procedure (2,15-16). Furthermore,
other study groups suggest the residually dissected aorta
does not decrease late survival with low risk of aneurysmal
change and reoperation (24). Dobrilovic and Elefteriades
demonstrated a need for reoperation in only 2% of patients
for dilation of the descending aorta with a growth rate of
only 0.28 cm per year (25). Recently Kim and colleagues
described a poorer survival and neurological outcome
for patients with total arch replacement, with the rate of
reoperation not affected by the type of surgery for AADA,
and reoperations being performed without significant
mortality or morbidity (26).

Use of GERAADA, the largest worldwide registry for the
treatment of AADA, allowed us to analyze a large patient
cohort, focusing on the influence of the operative strategy
chosen for the aortic arch and its influence on mortality,
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as well as the onset of new neurological and malperfusion
deficit.

Postoperative mortality was 20.2% for DeBakey type 1
dissection patients in GERAADA, with a tendency for lower
postoperative mortality for hemiarch replacement compared
to total arch replacement (18.7% vs. 25.7%) failing to be
statistically significant. The higher rate of rethoracotomy
(P=0.013) and excessive bleeding (more than 1,000 mL/d)
(P=0.002) demonstrate the postoperative complications
caused by the coagulopathic disorders induced by the
prolonged period of circulatory arrest and are factors
influencing ICU and overall hospital stay. The onset of new
neurological deficit were similar between the hemiarch and
the total arch group (13.6% wvs. 12.5%, P=0.78), unlike the
findings of Kim ez 2/. who found more frequent neurological
dysfunction in patients with total arch replacement (26).
Opverall onset of neurological dysfunction is similar to other
reports, with 13.4% after surgery.

End-organ malperfusion and ischemia develop in 16-
30% of patients suffering from AADA (27-31), and patients
with a pre-existing malperfusion pathology experience
postoperative mortality rate of up to 89% (30). In the
present analysis, 39.7% of patients presented with a
malperfusion deficit, including coronary, spinal, visceral,
or peripheral limb ischemia. However, the onset of new
malperfusion deficit after surgical treatment showed no
difference between the two groups (P=0.53). The prognosis
of patients with preoperative malperfusion still remains
poor and prolonged periods of cardiopulmonary bypass and
large volume blood resuscitation may contribute to a large
capillary leak and end organ damage (27).

In view of the data analysed from GERAADA, it may
be concluded that more extensive treatment with total
arch replacement and possibly adjunct therapy of the
descending aorta can be performed in the setting of the
AADA at an acceptable operative risk comparable to the
standard treatment with replacement of the ascending
aorta. Immediate postoperative complications are higher;
however 30-day mortality and the onset of new neurological
and malperfusion deficit show no significant difference. In
the absence of pre-existing neurological deficits, subgroup
analysis demonstrates a higher mortality for patients treated
with total arch replacement. Long-term results are presently
not obtained by the registry data, and are clearly necessary
to justify the necessity of possible aortic re-intervention
for patients treated for AADA by the differing surgical
approaches. Modifications of GERAADA will address this
issue with follow-up data included for a more thorough
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analysis of AADA patients (32).
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