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Background

Despite increasing reports of successful replacement of the aortic arch for acute aortic syndrome [1],
arch surgery is nonetheless perceived with reverence.

Extension of the aortic pathology, preoperative status and GERAADA [2] score for 30-day mortality
prediction are factors to be considered.

Single centre experience with the frozen elephant trunk in patients with acute aortic syndrome
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Methods

Single centre retrospective study

Includes all patients (n = 90) that underwent total arch replacement and frozen elephant trunk
implantation for acute aortic syndrome between March 2008 and March 2023
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Results

Overall, 90 patients underwent FET implantation due to acute aortic syndrome, 81 of which were
aortic dissections type A (AADA).

Mean age was 60.0 (£11.6 sd) years, 74 patients (82%) were male. All had extensive aortic
pathologies with involvement of the aortic arch, supraaortic vessels or descending aorta.

All patients were operated in mild to moderate hypothermia with antegrade cerebral perfusion.



Endpaint Subgroup I HR Cl p

30d Survival  Extension Aortic Arch —— : 0.14 (0.04-0.49) 0.002
Malperfusion peripheral ——— 0.27 (0.03-2.05) 0.205
Extension Descending Aorta —— 0.25 (0.04-2.16) 0.224
Malperfusion none —0—:‘ 0.46 (0.14-1.48) 0.193
Meurol. Asymptomatic —0—:-' 0.47 (0.16—1.34) 0.157
Malperfusion renal —+— 0.54 (0.07-4.14) 0.552
Hypertension —H— 0.62 (0.22-1.80) 0.380
Al D — 073 (0.23-2.34) 0.602
Al - '_‘1_' 0.77 (0.17-3.43) 0.729
Smoking —— 083  (0.23-3.08) 0.786
BMI . 094  (0.82-1.07) 0.353
Age > 3 103 (0.98-1.07) 0.255
Lactate : 1.03 (1.02-1.05) <0.001
GERAADA Score 1.07 (1.04-1.09) =0.001
Sex —— 127 (0.36-4.49) 0.715
AlHI —lo— 151 (0.52-4.35) 0.445
Diabetes ‘—:"—' 1.53 (0.20-11.70) 0.682
Perncardial Effusion ‘—:"—' 1.73 (0.61-4.85) 0.300
Extension Supraaortic Vessels —T— 1.80 (0.51-6.39) 0.361
Paraparesis —— 227 (0.51-10.12) 0.284
Malperfusion cerebral T 270 (0.74-9.87) 0.133
Previous Cardiac Surgery ‘:—"— 3.10 (0.70-13.74) 0.137
Malperfusion coronary —— 342 (0.76-15.46) 0.111
Malperfusion visceral —&— 449 (0.99-20.29) 0.051
Catecholamines at R:1 : —— 467 (1.43-15.21) 0.010
Hemiparesis : —— 513 (1.71-15.36) 0.003
Intubation at R:1 | —4— 594 (2.36-20.38) =0.001
preop Resuscitation | —e— 781 (2.15-28.36) 0.002
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Forest plot showing results of univariate cox regression for preoperative parameters



Endpoint Subgroup i HR Cl p

|

30d Survival Concomitant AV Procedure —.—E—' 0.26 (0.06-1.16) 0.077
|

Cannulation Aorta '—Q-i—' 0.65 (0.20-2.06) 0.460
|

Concomitant CABG '—O-i—' 0.70 (0.09-5.34) 0.733

FET:Thoraflex '—0%—' 0.81 (0.28-2.36) 0.694

Cannulation Axillary Artery ‘—+—‘ 0.94 (0.29-2.99) 0.914

Crossclamp Time + 1.00 (0.99-1.01) 0.755

Procedure Time ’l 1.00 (1.00-1.01) 0.317
|

Circulatory Arrest Time + 1.00 (0.99-1.02) 0.774
|

CPB Time + 1.00 (1.00-1.01) 0.122
|

Lowest Body Temperature ‘:.' 1.19 (0.97-1.45) 0.095

Cannulation Femoral Artery ‘—i‘—' 1.26 (0.42-3.77) 0.676

Concomitant TEVAR '—if—' 207 (0.47-9.19) 0.338
|
|

Forest plot showing results of univariate cox regression for intraoperative parameters



|
|
|
Endpoint Subgroup : HR Cl p
|
|
|
30d Survival Extension Aortic Arch —— : 0.08 (0.01-0.61) 0.015
|
|
|
Lactate ? 1.04 (1.02-1.07) =0.001
|
|
|
Catecholamines at R:1 |—:—0—| 2.87 (0.58-14.32) 0.198
|
|
|
Intubation at R:1 h—— 3.85 (0.85-17 45) 0.080
|
|
|
Hemiparesis b—.—' 563 (1.13-28.00) 0.035
|
|
|
preop Resuscitation : ——— 3250 (4.18-252.69) =0.001
|
|
|
|
-
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Forest plot showing results of multivariate cox regression for preoperative

parameters

Preoperative lactate levels
(p<0.001), preoperative
hemiparesis (p=0.035) and
preoperative resuscitation
(p<0.001) served as significant
predictors in a multivariate cox
regression.

Variables such as procedure time
or concomitant procedures had
no significant influence on
survival.
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Cumulative hazard plot showing results of 90-day

survival analysis

Predicted 30-day mortality by the GERAADA
score was 23.9 % (SEM 0.148).

Actual 30-day mortality was 17.4% (SEM 4.1).

Trend towards overprediction but no statistically
significant difference. Unpaired t-test p = 0.115.
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Parallel coordinate plot showing individual development of
neurological symptoms (preoperative and postoperative)

27 patients (30%) presented with
neurological disorders, including
aphasia, hemiparesis, paraparesis
and coma.

Following surgery, neurological
disorders were observed in 34
patients (38%).



Results

Several patients underwent concomitant procedures i.e., 32 patients (35%) underwent aortic valve
procedure, 8 patients (9%) underwent CABG, 7 patients (8%) underwent TEVAR.

Reexploration for bleeding was required in 13 patients (14%). Postoperative haemodialysis was
required in 21 patients (23%). Considering long term outcomes, aortic redo surgery was required in 8
patients (9%) and 5-year survival rate was 78.5%.

Since 2017 increased utilization of the approach. 26 patients (29%) received a FET before 2017 and
64 patients (71%) after that time point.



Conclusions

The recent adaptation of a comprehensive treatment approach i.e., total arch replacement and frozen
elephant trunk implantation in acute aortic syndrome led to an improved outcome.

Overprediction trend of early mortality by the GERAADA score and a low rate of aortic redo surgery in
the long-term course support this idea.



