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age at intervention (p < 0.01), with a logarithmic growth 
after 60  years, female sex (p  <  0.01), preoperative limb 
ischemia (p = 0.02) and DHCA (p < 0.01). The surgical 
results of type A aortic dissection are affected by age at 
intervention with a logarithmic increase of late mortality 
in patients older than 60 years.

Keywords  Aortic dissection · Aortic arch · Cerebral pro-
tection · Aortic operation · Outcomes

Introduction

Type A aortic dissection is a severe condition, requiring 
emergent surgical treatment. Despite increased under-
standing of the pathophysiology and improved surgical 
techniques and perioperative care, surgical mortality has 
remained high through years ranging from 15 to 30 % [1–
3]. Several studies report the influence of pre- and periop-
erative variables on outcome [4–10], but findings are often 
controversial and there is still debate on optimal manage-
ment [11–13].

We reviewed our institutional experience with acute type 
A aortic dissection, aiming to identify determinants of early 
and long-term results.

Materials and methods

Definitions

All patients were diagnosed with an acute “type A” aortic 
dissection, according to the Stanford University definition 
[14]. We further classified cases in DeBakey type I or II 
[15].

Abstract  To evaluate predictors of early and long-term 
outcomes of surgical repair of acute Type A aortic dissec-
tion. Retrospective single-centre study evaluating patients 
surgically treated between 1998 and 2013. Clinical fol-
low-up was performed. Complications were classified 
according to the International Aortic Arch Surgery Study 
Group recommendations. Statistical analysis included 
univariate and multivariate analysis of preoperative and 
operative data. One hundred eighty-five patients were 
evaluated. The follow-up was complete for 180 patients 
(97 %). Mean age was 63 years, 82 % had a DeBakey type 
I aortic dissection. 18 % a type II. Eleven patients (6 %) 
died intraoperatively, 119 of the remaining (68  %) had 
postoperative complications. Thirty-day mortality was 
21 % (38 patients). Average ICU and hospital stay were 6 
and 14 days, respectively. During a mean follow-up time 
of 6 ±  4  years we observed 44 deaths (31  %). Twenty 
patients (14  %) needed late thoracic aorta reoperation. 
Results from the multivariate analysis are as follows. 
Thirty-day mortality was associated with abdominal pain 
at presentation (p  <  0.01). The incidence of postopera-
tive complications was related to older age at intervention 
(p < 0.01) and longer cross-clamp time (p < 0.01). Mor-
tality at follow-up was significantly increased by older 
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Obesity was considered as a body mass index  >30. 
Systemic arterial hypertension was defined as his-
tory of systolic pressure  >140  mmHg or diastolic pres-
sure >90 mmHg. Diabetes was a history of diabetes melli-
tus regardless of duration of disease or need for antidiabetic 
agents. Dyslipidemia was any lipid disorder. Chronic lung 
disease was defined according to “EuroSCORE II”, as 
well as peripheral vascular disease and renal impairment. 
Coronary artery disease was a left main stenosis >50 % or 
major branches stenosis  >70  %. The neurological status 
on admission was considered undefined when the patient 
was already on sedation. Cardiogenic shock was identified 
as persistent hypotension (systolic pressure <80 mmHg or 
mean pressure 30  mmHg lower than baseline) with ade-
quate of elevated filling pressures. Postoperative compli-
cations were classified according to the latest consensus 
statement from the International Aortic Arch Surgery Study 
Group [16].

Operative technique

Intraoperative transoesophageal echocardiogram was used 
for confirmation of diagnosis and evaluation of aortic 
valve. All patients underwent a median sternotomy. Arte-
rial cannulation for cardiopulmonary bypass (CPBP) was 
carried out through the femoral or subclavian artery (using 
an interposition graft) or, when appropriate, the ascend-
ing aorta; most patients received right atrium or bicaval 
venous cannulation, some cases required initial connection 
to the femoral vein. The left ventricle was vented through 
the right superior pulmonary vein or the main pulmonary 
artery. Temperature was continuously measured in the 
nasopharynx, oesophagus, and rectum. During cooling 
the extent of aortic dissection was explored. After distal 
cross-clamping and aortotomy, cold blood cardioplegia was 
administered directly into the coronary ostia. Subsequently 
proximal ascending aorta was inspected for intimal tears; 
aortic valve and coronary arteries were accurately evalu-
ated. When needed, procedures on the aortic root were per-
formed at this time. In few cases the ascending aorta was 
replaced by means of a clamped distal anastomosis; all 
other patients received a period of circulatory arrest, allow-
ing for cross-clamp removal, evaluation of aortic arch and 
open distal anastomosis. In the early experience a deep 
hypothermic circulatory arrest (DHCA) was carried out, 
cooling down the patient to 18–20  °C of rectal tempera-
ture. Later on we used retrograde cerebral perfusion (RCP) 
as neuroprotection strategy, with 150–450  ml/min via the 
superior vena cava maintaining a central venous pressure 
of 20–30  mmHg, at a rectal temperature of 18–20  °C. In 
the last years, we routinely used the antegrade selective 
cerebral perfusion (ASCP) according to Kazui [17] with 

a perfusion flow of 10–15 ml/kg/min, maintaining a right 
radial artery pressure of 40–70 mmHg, at a rectal temper-
ature of 25–30  °C. After completion of the distal anasto-
mosis, CPBP was re-instituted through the prosthesis. Re-
warming was achieved at 1 °C per 3 min, not exceeding a 
10 °C gradient between blood temperature and nasopharyn-
geal or rectal temperature. The proximal anastomosis was 
performed during re-warming.

Patients

Study approval was granted by the Ethics Committee of 
the University of Padova, individual patient consent was 
waived. Between 1998 and 2013, 185 patients underwent 
surgery at our Institution for an acute type A aortic dis-
section. 105 male (57 %), mean age 63 ± 13 years (range 
19–85  years). Among these, 152 patients were diag-
nosed with a DeBakey type I dissection (82 %), 33 with a 
DeBakey type II (18 %).

Available baseline patient characteristics, risk factors, 
basic diagnosis and clinical presentation are summarized in 
Table 1.

Follow-up data were derived from outpatient clinic 
records, telephone contact and municipal civil registries, 
and was complete in 180 patients (97 %).

Statistical analysis

Continuous variables were expressed as average, with 
standard deviation as a measure of variability. The indi-
vidual effect of clinical data on outcomes was evaluated by 
Cox proportional hazards regression analysis. Proportional 
hazard assumption was checked for each model (both uni-
variate and multivariable) using the Grambsh and Therneau 
test and diagnostic plots based on Shoenfeld residual. Non-
linear effect of covariates was modelled using a restrictive 
cubic spline function, and its significance was assessed by 
the χ2 Wald test. The model strategy was determined fol-
lowing a backward selection strategy among variables 
reaching at least level 0.25 at univariable analysis. Model 
fit was considered significantly improved on the basis of 
the Akaike Information Criterion applied backward for 
each model at a significance level of 0.05. To account for 
possible overfitting in the Cox model secondary to a high 
ratio between events and covariates, cross-validation and 
bootstrap (1000 runs) techniques were applied. Somer’s 
Concordance Index Dxy was obtained for goodness of fit 
evaluation and adjusted for optimism. Cumulative survival 
curves were generated with the Kaplan–Meier method and 
compared by the log-rank test. The statistical significance 
was set at p < 0.05. The R-System statistical package and 
the Harrell’s rms libraries were used for analysis.
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Results

Surgical management

In 10 patients (5 %) the distal anastomosis was performed 
by cross-clamping the aorta; all other cases received a 
period of circulatory arrest. Seven patients (5  %), early 
in our experience, received DHCA, lasting a mean time 
of 30 ±  15  min. Later on we used RCP in 101 patients 
(58 %), mean time of perfusion was 29 ± 16 min. Finally 
we introduced ASCP and managed 67 patients (38 %) with 
a mean perfusion time of 57 ±  41  min. Fifty-nine cases 
(32  %) required aortic valve replacement (AVR), while 
41 patients (22  %) needed a full aortic root replacement. 
Valve sparing procedure was performed only in 3 cases 
(2 %). The extent of the aortic replacement was confined to 
the ascending aorta in 145 patients (78 %) and to the hemi-
arch in 14 (8 %), while the total arch replacement was per-
formed in 26 patients (14  %). Additional coronary artery 
bypass grafting (CABG) was required in 10 cases (6 %).

Early outcomes

Intraoperative mortality was 6 % (11 patients). Among the 
remaining patients, the mean intensive care unit (ICU) stay 
was 6 ± 9 days and the mean hospital stay 14 ± 12 days. 

Overall 30-day mortality was 21 % (38 patients). Postopera-
tive complications occurred in 119 cases (68 %). Most com-
mon complications included global or focal neurological def-
icit (20 % and 12 %, respectively), arrhythmia (28 %, mainly 
atrial fibrillation), respiratory parenchymal complications 
(20 %), postoperative bleeding (20 %) and renal dysfunction 
(16 %). Detailed postoperative data are presented in Table 2.

Long‑term outcomes

After a mean follow-up time of 6 ± 4 years, we registered 
a mortality of 31  % (44 patients). Among hospital-dis-
charged patients, overall survival was 91 % at 1 year, 77 % 
at 5  years and 66  % at 10  years. Twenty patients (14  %) 
required reintervention on the thoracic aorta: 15 patients 
due to residual type B aortic dissection and 5 patients for 
residual aortic arch dissection and consequent enlargement. 
Freedom from reintervention was 96 % at 1 year, 84 % at 
5 years and 81 % at 10 years. The vast majority of patients 
showed good clinical status, with only 3  % of them pre-
senting in NYHA class III or IV (Table 2).

Outcome predictors

We performed univariate analysis of all available preop-
erative, operative and postoperative data to determine their 

Table 1   Preoperative variables

SD standard deviation, BSA body surface area, BMI body mass index, CVA cerebrovascular accident, TIA transient ischemic attack, CAD coro-
nary artery disease, AMI acute myocardial infarction

Patient characteristics and risk factors N (%) or mean ± SD Basic diagnosis and clinical presentation N (%) or mean ± SD

Age (years; n = 185) 63 ± 13 Type of aortic dissection (n = 185)

Male (n = 185) 105 (57) DeBakey type I 152 (82)

BSA (m2; n = 185) 1.9 ± 0.2 DeBakey type II 33 (18)

BMI (kg/m2; n = 185) 26 ± 4 Supra-aortic branches involvement (n = 185) 76 (41)

Obesity (n = 185) 32 (17) Coronary arteries involvement (n = 185) 16 (9)

Systemic hypertension (n = 147) 99 (67) Chest pain (n = 151) 104 (67)

Diabetes mellitus (n = 143) 5 (4) Back pain (n = 151) 32 (21)

Dyslipidemia (n = 142) 20 (14) Migrating pain (n = 151) 7 (5)

Smoking (n = 142) 27 (19) Abdominal pain (n = 151) 27 (18)

Aortic diseases familiarity (n = 142) 4 (3) Any pulse deficit (n = 150) 9 (6)

Bicuspid aortic valve (n = 142) 8 (6) Limb ischemia (n = 151) 7 (5)

Marfan syndrome (n = 142) 4 (3) Visceral malperfusion (n = 150) 7 (5)

Chronic lung disease (n = 142) 3 (2) Syncope (n = 150) 13 (9)

Peripheral vascular disease (n = 142) 13 (9) Neurological status (n = 153)

Renal impairment (n = 142) 4 (3) Any neurological deficit 25 (16)

Prior CVA (n = 141) 7 (5) Coma 4 (3)

CAD (n = 144) 7 (5) Undefined 10 (7)

Prior AMI (n = 142) 5 (4) Ongoing AMI (n = 151) 6 (4)

Prior cardiac surgery (n = 141) 8 (6) Cardiogenic shock (n = 153) 19 (12)

Prior aortic surgery (n = 141) 14 (10) Cardiac tamponade (n = 153) 14 (9)
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correlation with incidence of postoperative complications, 
30-day mortality, follow-up mortality and reintervention 
on thoracic aorta at follow-up. All statistically significant 
variables were further studied with a multivariate model. 
Results are shown in Tables 3 and 4.

Several factors were associated to the outcomes con-
sidered. From the multivariate model 30-day mortality 
was correlated to abdominal pain as presenting symptom 
(p < 0.01); postoperative complications occurred more fre-
quently with older age (p < 0.01) and longer cross-clamp 
time (p  <  0.01); follow-up mortality was associated to 
older age (p = 0.02), female sex (p < 0.01), limb ischemia 
(p =  0.02) and use of DHCA (p =  0.02). As far as rein-
tervention on thoracic aorta at follow-up is concerned, the 
multivariate model showed no independent risk factors.

By plotting the mortality hazard with age at intervention, 
we revealed a logarithmic growth in patients older than 

60 years. On this basis we stratified survival rates according 
to age, with a cutoff of 60 years and the results showed a 
significant divergence (p < 0.01) of the two curves (Fig. 1).

Discussion

Despite advances in surgical techniques, anaesthetic man-
agement, neuroprotection strategy and perioperative care, 
acute type A aortic dissection still presents high mortality 
rates (15–30  %) [1–3], pointing out the need for further 
investigations and possible technical refinements. This 
study is a retrospective, single-centre analysis of a large 
series of cases over a twelve-year period.

We reported a 30-day mortality of 21 %, comparable to 
the most recent reports from the literature [5, 8, 16, 18–
21]. As far as postoperative complications is concerned, 

Table 2   Early and late 
outcomes

ICU intensive care unit, LCO low cardiac output

N (%) or mean ± SD

Intraoperative deaths (n = 185) 11 (6)

ICU stay (days; n = 185) 6 ± 9

Hospital stay (days; n = 185) 14 ± 12

30-day deaths (n = 185) 38 (21)

Postoperative complications (n = 174) 119 (68)

Total (n = 174) Grade I Grade II Grade III Grade IV

Global neurological deficit 34 (20) 5 (3) 2 (1) 23 (13)

Focal neurological deficit 20 (12) 4 (2) 6 (3) 10 (6)

Spinal neurological deficit 4 (2) 3 (2) 1 (1)

Myocardial ischemia 4 (2) 2 (1) 2 (1)

LCO syndrome 8 (5) 8 (5)

Arrhythmia 49 (28) 1 (1) 43 (25) 1 (1) 4 (2)

Pericardial effusion 5 (3) 5 (3)

Respiratory parenchymal 
complication

34 (20) 3 (2) 8 (5) 7 (4) 16 (9)

Respiratory pleural com 
plication

11 (6) 11 (6)

Renal dysfunction 27 (16) 2 (1) 25 (14)

Gut complication 8 (5) 5 (3) 3 (2)

Hepatobiliary complication 6 (3) 4 (2) 2 (1)

Postoperative bleeding 33 (20) 3 (2) 30 (17)

Wound complication 4 (2) 2 (1) 2 (1)

Infection (other than  
wound)

15 (9) 10 (6) 5 (3)

Recurrent laryngeal nerve 
palsy

10 (6) 7 (4) 3 (2)

Follow-up deaths (n = 142) 44 (31)

Thoracic aorta reinter 
vention at follow-up 
(n = 142)

20 (14)

NYHA class III or IV at 
follow-up (n = 73)

2 (3)
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we applied the latest consensus statement from the Inter-
national Aortic Arch Surgery Study Group [16] (structured 
in 16 items, each divided into four progressive grades of 
severity), with the belief that this classification will allow 
for a more detailed and reliable comparison between stud-
ies. To the best of our knowledge, this is the first study 
applying this classification; nevertheless our findings can 
still be compared to the present literature. Most common 
complication resulted to be a grade II (i.e. “non-life-threat-
ening”) arrhythmia, other frequent and more concerning 
adverse events were renal dysfunction requiring haemodi-
alysis (i.e. grade III) and bleeding requiring surgery (i.e. 
grade IV). Focusing on neurological outcome, the overall 
incidence of a permanent impairment (i.e. grade III or IV 
of global, focal or spinal deficit) was 20 % (35 patients), 
confirming results from other authors [7, 8].

In 2007, the IRAD investigators proposed a risk model 
for early mortality, in which age  >70  years, prior AVR, 
preoperative hypotension, shock or tamponade, migrating 
chest pain, any pulse deficit, intraoperative hypotension, 
right ventricular dysfunction and CABG were risk factors 
for mortality, while partial arch replacement was associ-
ated to lower mortality [22]. In other reports pre-existing 
cardiac disease, cardiopulmonary resuscitation and longer 
CPB time were independent risk factors for 30-day mor-
tality, while the use of circulatory arrest and biological 
glue were associated with reduced risk [5, 7, 23]. Our 
analysis identified several factors correlated to 30-day 
mortality (Table  3), surprisingly the multivariate model 
showed abdominal pain on presentation (p < 0.01) as the 
only independent predictor of outcome. This result can be 
explained by a possible correlation between abdominal 

Table 3   Significant variables at univariate and multivariate analysis of 30-day mortality and postoperative complications

SD standard deviation, TAR total arch replacement, LCO low cardiac output, CPBP cardiopulmonary bypass
†  For postoperative variables n = 28 (excluding intraoperative deaths)

30-day mortality Postoperative complications

Univariate Alive (n = 146) N 
(%) or mean ± SD

Dead (n = 39†) N 
(%) or mean ± SD

p values Univariate No complic. 
(n = 55) N  
(%) or mean ± SD

Complication 
(n = 119) N (%)  
or mean ± SD

p values

Dyslipidemia 20 (17) 0 (0) 0.02 Older age (years) 59 ± 15 64 ± 13 0.03

Supra-aortic 
branches involve-
ment

48 (33) 28 (72) <0.01 Prior cardiac  
surgery

0 (0) 8 (9) 0.04

Abdominal pain 17 (14) 10 (38) <0.01 Longer CPBP time 
(min)

210 ± 72 245 ± 91 <0.01

Undefined neuro 
logical status

5 (4) 5 (19) <0.01 Longer cross-clamp 
time (min)

117 ± 47 143 ± 63 <0.01

Cardiogenic shock 12 (10) 7 (26) 0.02

Cardiac tamponade 8 (6) 6 (22) <0.01

Longer cross- 
clamp time (min)

130 ± 55 159 ± 74 0.02

TAR 16 (11) 10 (26) 0.02

Postoperative  
complication

91 (62) 28 (100) <0.01

Global neurologi 
cal deficit

16 (11) 18 (64) <0.01

LCO syndrome 0 (0) 8 (29) <0.01

Respiratory paren-
chymal complica-
tion

13 (9) 10 (36) <0.01

Renal dysfunction 18 (12) 10 (36) <0.01

Gut complication 5 (3) 3 (11) <0.01

Infection (other  
than wound)

11 (8) 5 (18) <0.01

Multivariate OR/HR 95 % CI p value Multivariate OR/HR 95 % CI p value

Abdominal pain 4 1.6–10.2 <0.01 Older age 1.8 1.2–2.7 <0.01

Longer cross-clamp  
time

1.9 1.2–3 <0.01
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pain on presentation and visceral malperfusion, a known 
important risk factor for early mortality [24]. On this basis, 
in patients presenting with this symptom, particular care 
should be taken to preoperatively evaluate the blood flow 
through the visceral vessels, to plan the proper surgical 
strategy. Restoration of flow into the true lumen in these 
cases is of paramount importance to avoid bowel ischemia. 
Unfortunately even extended aortic arch reconstructions 
can result ineffective, due to the presence of re-entry tears 
in the descending aorta. From this point of view, recent 
reports of combined (single-stage) proximal and distal aor-
tic repair with the use of antegrade TEVAR are extremely 
interesting and could overcome this problem [25]. Another 

technical strategy that can be used is subintimal flap fenes-
tration [26]. The rationale for subintimal flap fenestration 
is to achieve reperfusion of malperfused aortic branches 
by means of decompression of the true lumen. However, 
high postprocedural complications (11–20 %) and mortal-
ity rates (17–34 %) have been reported with this technique 
[27–30].

We also considered predictors of postoperative compli-
cations (Table  3) and identified older age (p  <  0.01) and 
longer cross-clamp time (p < 0.01) to be independent risk 
factors. Interestingly, in our study, age at operation was 
associated to higher early morbidity but seemed not to 
affect significantly the 30-day mortality.

Table 4   Significant variables at univariate and multivariate analysis of follow-up mortality and reoperation on the thoracic aorta

SD standard deviation, BSA body surface area, DHCA deep hypothermic circulatory arrest, TAR total arch replacement, ICU intensive care unit

Follow-up mortality Reoperation on the thoracic aorta

Univariate Alive (n = 99) N  
(%) or mean ± SD

Dead (n = 43) N  
(%) or mean ± SD

p values Univariate No reop.  
(n = 122) N (%) or 
mean ± SD

Reoperation 
(n = 20) N (%) or 
mean ± SD

p values

Older age (years) 60 ± 14 67 ± 13 <0.01 Younger age  
(years)

63 ± 13 54 ± 14 <0.01

Female sex 31 (31) 33 (77) <0.01 Aortic diseases 
familiarity

1 (1) 3 (16) <0.01

Smaller BSA (m2) 1.9 ± 0.2 1.8 ± 0.2 0.01 Bicuspid aortic 
valve

4 (4) 3 (16) 0.04

Preoperative renal 
disfunction

1 (1) 3 (10) 0.02 Postoperative  
myocardial 
ischemia

0 (0) 1 (5) 0.04

Chest pain 69 (78) 19 (58) 0.02

Any pulse deficit 2 (2) 4 (12) 0.02

Limb ischemia 2 (2) 4 (12) 0.02

DHCA 2 (2) 5 (12) <0.01

Lower rectal  
temperature (°C)

21 ± 4 19 ± 3 <0.01

TAR 15 (15) 1 (2) 0.03

Longer ICU stay 
(days)

4 ± 5 9 ± 16 <0.01

Postoperative  
complication

52 (53) 36 (84) <0.01

Global neurologi 
cal deficit

6 (6) 10 (23) <0.01

Respiratory  
parenchymal  
complication

12 (12) 12 (28) 0.01

Infection (other  
than wound)

4 (4) 7 (16) 0.01

Multivariate OR/HR 95 % CI p value Multivariate OR/HR 95 % CI p value

Older age 1.8 1.1–3 <0.01 – – – –

Female sex 4.8 2.2–10.6 <0.01

Limb ischemia 3.6 1.2–10.3 0.02

DHCA 3.7 1.3–10.7 <0.01
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Overall all-cause mortality at follow-up was 31  % (44 
patients). Numerous factors were associated to late death 
in our study (Table  4). Bekkers et  al. reported older age, 
prior myocardial infarction, higher preoperative creatinine, 
preoperative COPD and impaired left ventricular function 
as independent risk factors for late mortality [5]. Our find-
ings confirmed older age (p  <  0.01) to be independently 
associated to late mortality. We also revealed female sex 
(p < 0.01), limb ischemia on presentation (p =  0.02) and 
use of DHCA (p < 0.01) as independent predictors of late 
death.

As far as reoperation is regarded, we considered for 
the statistical analysis only reintervention on the thoracic 
aorta, aiming to recognise cases in which progression of a 
residual dissection required a further surgical procedure. 
The incidence of this late adverse outcome was 14 %. On 
the univariate analysis, younger age (p < 0.01) and aortic 
disease familiarity (p < 0.01) had the strongest correlation 
with this outcome (Table 4). The effect of younger age on 
reoperation was probably due to a longer survival proba-
bility, leading to a higher likelihood of residual dissection 
progression. On the other hand is not of any surprise the 
impact of aortic disease familiarity that implies congenital 
connective disorders predisposing to aortic enlargement. 
Interestingly, the extension of distal repair of the aortic 
dissection resulted not to influence the incidence of reop-
eration. Unfortunately, the multivariate analysis failed to 
identify independent risk factors, probably due to the small 
number of events.

The rule of age on outcome of type A aortic dissection 
was addressed by many authors but results are controver-
sial. In one of the earlier papers on the topic, Neri et al. ana-
lysed surgical results in octogenarians and concluded that 
a 30-day mortality of 83  %, with intraoperative mortality 

of 33 % were too high to justify a surgical repair [31]. In 
2002, Mehta et  al. analysed data from the IRAD stratify-
ing patients by age with a cutoff of 70  years: postopera-
tive complications were similar in the two groups; among 
patients treated surgically, in-hospital mortality was higher 
in the elderly cohort (37.5 vs. 23  %) but still lower than 
medically managed patients of corresponding age [32]. In 
2010, Trimarchi et  al. reviewed the IRAD and, analysing 
in-hospital mortality of medically versus surgically man-
aged patients, concluded that surgery was recommended 
for patients aged 70–80  years and beneficial for octoge-
narians [33]. Similar results were reported by Rylski et al. 
using the GERAADA (German Registry for Acute Aortic 
Dissection Type A) [34]. All these studies did not investi-
gate the effect of age on long-term mortality. A more recent 
report from Kilic et al. compared surgical results in patients 
aged <70 years versus older patients and showed no signifi-
cant difference in mortality after 1  year [18]. Comparing 
octogenarians versus younger patients, Tang et  al. found 
similar results after a mean follow-up of 1.5 years [35].

Our cohort had a mean age of 63 ±  13 years, ranging 
from 19 to 85  years; patients aged  >70  years accounted 
for 32 % of the entire population (60 patients) and octoge-
narians represented 8 % of cases (15 patients). The policy 
of our Institution is to offer surgical repair regardless of 
patient age or comorbidities; therefore, a possible selection 
bias is minimized in our series. Contrary to the aforemen-
tioned reports, according to our data, age at intervention 
resulted not to influence significantly the 30-day mortality, 
although it determined a higher incidence of postoperative 
complications. On the other hand, after a mean follow-up 
time of 6 ± 4 years, older age turned out to be independ-
ent risk factor of late mortality, with 60 years as cutoff for 
higher risk of death at follow-up (Fig. 1).

Fig. 1   a Effect of age on morality hazard (log-scale); p value for non-linearity 0.13. b Survival curves stratified according to age with a cutoff of 
60 years, chosen on the basis of figure; Log-rank p < 0.01
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The long follow-up time reported in our analysis could 
explain these findings. Although a shorter life expectancy 
can justify a higher long-term mortality in octogenarians, 
it cannot be generalized to all patients older than 60 years. 
Further investigations need to be performed on this subset 
of patients, to identify possible differences with a younger 
population that could clarify our results.

As age did not show any impact on early mortality, we 
believe that it should not be considered as sole criteria to 
exclude patients from undergoing repair. Nevertheless, 
the long-term outcome must be taken into account for an 
appropriate preoperative risk stratification and adequate 
patient and relative information.

Study limitations

Our study was a retrospective analysis; therefore, subject 
to incomplete events reporting. CT-angio or echocardio-
graphic aortic assessment at follow-up was not available in 
many cases, thus further analysis on residual dissection was 
not possible.

Conclusions

Despite advances in perioperative management, surgical 
results of acute type A aortic dissection are still character-
ized by high rates of early and long-term mortality. Older 
age at intervention significantly increased the incidence of 
postoperative complications and late deaths, with a loga-
rithmic growth of long-term mortality in patients older than 
60 years. On the other hand, it seemed not to affect early 
mortality, suggesting that age should not be considered as 
the absolute criteria to exclude patients from surgery.

Eventually we underlined the role of clinical presenta-
tion of patients on outcome, being abdominal pain the 
worst prognostic factor.
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