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Abstract

Objectives: The objective of this study was to evaluate the cases of acute type A aortic dissection complicated with 
renal dysfunction treated in “Prof. Dr. C.C. Iliescu” emergency Institute for Cardio-Vascular Diseases over the last nine 
years.
Material and method:  290 patients (174 male, 116 female, mean age: 55.88±12.13 years) admitted for acute aortic 
dissection Stanford type A over the last nine years in our clinic, between January 2005 and May 2013, were retrospec-
tively evaluated and divided between two cohorts depending on the creatinine levels at hospital admittance: group 
A included 151 patients (51.8%)  with a preoperative creatinine level lower or equal to 1.2 mg/dl, and was used as a 
control group, while group B included the rest of 139 patients (48.2%)  with creatinine levels higher than 1.2 mg/dl. 
The main demographic, clinical and perioperative characteristics of the patients in these groups were compared and 
the identification of several factors capable of increasing associated morbidity and mortality rates was attempted.
Results:  All patients included in this study underwent surgery for replacement of the aortic segment containing 
the entry point. The mean age of the lot was 55.88±12.13 years and men were more often affected than women (3:2 
gender rate). Postoperative, 38.11%  of patients in group A were extubated in the first postoperative day, compared 
with 18.66%  of patients in group B. 42.74% of the patients from group B required hemodialysis at ICU admittance, in 
contrast with only 26.41% of the patients from group A. Stroke rate was 20.61% for patients in group B vs 23.27%  for 
those in group A. Surgical reexploration for bleeding was necessary in 15.09 % patients from group A and in 35.11% 
patients from group B.  The overall mortality rate was 29.77% in group A vs 32.7% in group B.
Conclusion: Renal dysfunction is a frequent complication of type A acute aortic dissection. In our study renal mal-
perfusion significantly associated with an increased postoperative complication rate, prolonging ICU stay, without 
increasing the overall or intraoperative mortality rates. On the other hand, patients without preoperative renal dys-
function seemed to associate a better short term prognosis.
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s Background
Acute aortic syndrome (AAS), defined as involve-

ment of the ascending aorta presenting within 14 days  
is a term for several acute conditions with similar pre-
sentations[1]: aortic dissection, intramural haematoma 
(IMH), penetrating atherosclerotic ulcer and traumatic 
transection.[.2] Acute aortic dissection is the most frequ-
ent of them, with a reported incidence of no less than 
30 cases per million individuals per year,[1] requiring im-
mediate diagnosis  and surgical intervention to prevent 
death from its major complication - aortic rupture. In its 
natural evolution AADTA associates a mortality rate of 
about 1% per hour initially, 50% by the end of the third 
day and almost 80% by the end of the second week.[3] 

Diagnostic delay is frequent, increased by a wide spec-
trum of presentations that do not evoke clinical suspi-
cion, and adversely affects outcome.

 Dissection of the ascending aorta is complicated  
by visceral malperfusion in 16-33% of cases.[2] Renal 
malperfusion is defined as a complication in renal arte-
rial blood supply secondary to ischemia and resulting 
in organ dysfunction. This is due to antegrade propa-
gation  of the dissection from the proximal aorta to the 
level of the renal arteries. The patients usually present 
with signs of aortic dissection,  but with poor clinical 
signs of renal malperfusion. Once AADTA confirmed, 
immediate surgical repair was our management strate-
gy in patients associated  with renal malperfusion.

Material and Methods
Patients

Between January 2005 and May 2013, 290 patients 
who underwent repair for acute type A aortic dissecti-
ons  were reviewed retrospectively  in the “Prof. Dr. C.C. 
Iliescu” emergency Institute for Cardio-Vascular Disea-
ses. This cohort includes all consecutive patients pre-
senting with aortic dissection. Patients who did not un-
dergo surgery were excluded from the study. An initial 
diagnosis of aortic dissection was accomplished preo-
perative using computed tomography angiography or 
transesophageal echocardiography (Tee). 

We divided our patients into two study groups de-
pending on the creatinine level at admittance: in group 
A  with a creatinine level before surgery lower or equal 
with 1.2 mg/dl, which we used as a control group, and 
group B  with creatinine level higher than 1.2 mg/dl.

A database was planned, assesing in both groups 
the demographic features of the  patients as well as the 
type of surgical procedure, any possible risk factors for 

increased inhospital mortality, the incidence of post-
operative complication, and surgical outcomes. 

The criteria used for defining renal insufficiency 
were the presence of either anuria or oliguria, an ele-
vated serum creatinine ≥1.2mg/dl and signs of renal 
hypoperfusion at CT scan.

Statistical analysis
Statistical analyses were performed using the SPSS 

version 16.0. Continuous variables were compared 
with the Student’s t-test and categorical data with the 
Fisher’s exact or chi-square tests. Risk factors affecting 
mortality rates were identified using the univariate 
analysis. Preoperative, intraoperative and postoper-
ative factors were entered in the univariate analysis. 
The odds ratio (OR) and the 95% confidence interval 
(95%CI) were also calculated where possible. A p value 
less than 0.05 was considered as statistically significant.

Operative technique 
Surgical access was performed through a standard 

median sternotomy. Arterial cannulation of the femoral 
artery or right axillary artery and venous cannulation 
of the right atrium were used in most cases. Total car-
diopulmonary bypass was established.  The vent was 
placed in the left ventricle via the right superior pul-
monary vein and mitral valve to prevent overdistension 
on CPB. The distal ascending aorta was cross-clamped 
and a transverse aortotomy was performed. Myocar-
dial protection with cold blood cardioplegia was en-
sured through antegrade route in the coronary ostia or 
retrograde sinus venosus route.  The ascending aorta 
was inspected and if the presence of  the proximal en-
try tear was confirmed in this portion of the aorta, the 
segment would be replaced with a Dacron conduct im-
pregnated with colagen with low porosity.  After that 
aortic root and valve were inspected and followed, in 
case of dissection, by repair or replacement of the aor-
tic valve, and when needed replacement of the aortic 
root. After reaching a mean temperature of 25-28°C, 
the aortic clamp was removed and the aortic arch ex-
amined and replaced whenever an arch tear would be 
identified. The distal anastomosis was then completed 
under circulatory arrest with antegrade selective cere-
bral perfusion.  Biological glue and Teflon strips were 
used in all patients for reinforcement of both proximal 
and distal suture lines. 
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sResults
290 patients were operated in “Prof. Dr. C. C. Iliescu” 

emergency Institute for Cardio-Vascular Diseases be-
tween January 2005 and May 2013. 

Preoperative  group A and group B patient charac-
teristics are summarized in Table 1. The mean age of 
the lot was 55.88 years. Among associated comorbidi-
ties, primary arterial hypertension prevailed (75%). 

A preoperative CT examination was performed in 
53.90% of cases, and in 100% of them transesophageal 
ecocardiography was used for diagnostic confirmation 
in the intensive care units( ICU) department or in the 
operating room (OR). 

Comparison results of age, gender, history of hyper-
tension, bicuspid aortic valve, diabetes mellitus and  
Marfan syndrome were similar between two groups.

Table 1. Preoperative patient characteristics

Characteristic Frequency Group A Group B
Age Male Female Male    Female Male    Female

Mean (55.88 years)
20-40 years 75% 25%     65%     35% 91.67%   8.33%
41-60 years 65% 35%  60.49%  39.51% 70%        30%
61-80 years 48.60% 51.40%  39.65%  60.35% 59.18%   40.82%

Gender 60% 40%  53.45%  46.55% 67.94%   32.06%
Associated comorbidities

Arterial  
hypertension

76.2% 68.55% 85.49%

Bicuspid aortic 
valve

8.90% 8.32% 9.75%

Marfan  
Syndrome

4.48% 6.28% 2.29%

Diabetes 
mellitus

4.82% 5.66% 3.81%

Imagistic investigations
Tee 100% 100% 100%

Contrast CT 53.90% 51.4% 55.5%
Coronary 

angiography
3.10% 2.6% 3.5%

Aortography 2.60% 2.4% 2.8%
MRI 1.05% 1.1% 1.0%

The most used site for arterial cannulation was the 
right axillary artery (65.95%), immediately followed by 
the femoral artery (22.94%). (Table 2). There were no 
statistically significant differences  regarding any of 
these arterial canulation sites between the two groups.

Table 2. Operative patient characteristics

Variable Frequency (%) Group A Group B
Arterial cannulation site

Right axillary artery 65.95% 61.63% 65.64% P=0.290
Femoral artery 22.94% 23.89% 19.84% P=0.312

Left axillary artery 2.87% 3.14% 2.29%
Ascending aorta 2.51% 3.14% 2.29%
Right subclavian 

artery
1.79% 1.26% 2.29%

Right axillary artery, 
femoral artery

1.79%  

2.51%
1.52%

Aortic arch 0.72% 1.26% 0%
Ascending aorta, 

femoral artery
0.36%

0.63%
0%

Operative features for patients in group A are sum-
marized in Table 3 and for patients in group B in Table 4.

Table 3. Operative patient characteristics 
Group A

Operations  
performed

Frequency 
(%)

Mortality 
rate (%)

Cerebral 
perfusion 

(%)

CPB time 
(min)

Cross-
clamp time 

(min)
Ascending aorta 23.27% 15.78% 10.81% 184 104
Ascending aorta 

and hemiarch
18.23% 24.13% 75.86% 259 124

Aortic root and 
ascending aorta

24.52% 35.89% 2.56% 243 163

Aortic root,  
ascending aorta 

and hemiarch

12.57% 50% 85% 331 189

Ascending aorta 
and arch

6.28% 30% 80% 339 190

Aortic root, ascend-
ing aorta and arch

6.28% 30% 80% 426 296

Table 3. Operative patient characteristics 
Group B

Operations  
performed

Frequency 
(%)

Mortality 
rate (%)

Cerebral 
perfusion 

(%)

CPB time 
(min)

Cross-
clamp time 

(min)
Ascending aorta 33.58% 15.9% 9.09% 162 94
Ascending aorta 

and hemiarch
26.71% 31.42% 68.57% 258 127

Aortic root and 
ascending aorta

16.79% 27.27% 18.18% 238 172

Aortic root,  
ascending aorta 

and hemiarch

9.92% 38.46% 69.23% 262 156

Ascending aorta 
and arch

6.87% 66.67% 66.67% 355 207

Aortic root, ascend-
ing aorta and arch

2.29% 33.34% 100% 309 234

Descending aorta 0.76% 100% 0% 290 172
Ascending aorta, 
arch, descending 

aorta

1.52% 100% 50% 470 235

 The mean ventilatory  support period was 160.34 
hours (median: 36.50 hours) in group A and 198.81 ho-
urs (median: 99 hours) respectively in the group B. The 
mean length of ICU stay was 11.24±16.5 days (medi-
an:5.00 days) in the first group and 18.24±23.664 days 
(median: 8.00 days) in the second. Both mechanical 
ventilatory support period (p=0.008; 95%CI: -240.297;-
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s 36.663) and ICU stay (p=0.004, 95%CI: -11.54; -2.18) 
were significantly increased for patients in group B. 
Same was the case of patients extubated in the first 
postoperative day: 38.11% in group A vs 18.66% in 
group B (p=0.001; 95%CI: 0.072-0.288).(Table 5)

Table 5. Postoperative characteristics
 

Variable Time Group A Group B
Mean ventilatory  
support period

222.49 
hours

160.33 
hours

198.81 
hours

extubated first  
postoperative day

38,11% 18.66%

Mean length of ICU 
stay

14.3days 11.24 days 18.24 days

Complications Frequency (%)
Cardiac dysfunction 57.20% 46.54% 61.83%
Acute renal failure 61.62% 45.28% 72.51%
MSOF 39.48% 29.55% 45.8%
Hemodialysis 36.16% 26.41% 42.74%
Sepsis 31% 20.75% 38.93%
Cerebral stroke 23.62% 23.27% 20.61%
Cardiac tamponade 26.57% 15.09% 36.64%
Acute myocardial 
infarction

9.96% 10.69% 7.63%

Peripheral ischaemia 6.27% 3.14% 9.16%
Visceral ischaemia 3.69% 1.88% 2.29%
Mediastinitis 3.32% 1.88% 4.58%
Reinterventions
Bleeding 24.13% 15.09% 35.11%
Deep wound infection 5% 1.88% 4.58%
Mortality rate 31.37% 29.77% 32.7%
 

The presence of preoperative renal impairment 
significantly correlated with the need for hemodialysis 
(OR 3.037,CI 1.38-6.68, p= 005) and MSOF (p=0.018, OR 
2.531, CI 1.16-5.54). 

Surgical exploration for bleeding was necessary in 
15.09 % patients from group A and 35.11% patients 
from group B, also with a statistically significant differ-
ence between the two groups (OR 2.553, CI 1.005-6.17, 
p=0.034). 

Stroke rate was 20.61% for patients in group B and 
23.27% for patients ingroup A,with no significant dif-
ferences (p=0.632).The overall hospital mortality rate 
was 31.37% (91 of 290 patients). 

The mortality rate was  29.77% in group A, and 
32.7% respectively in group B, without any statisti-
cally significant difference between the two of them 
(p=0.608).

Discussion
The estimated total incidence of acute (type A and 

B) dissection is 30 to 43/1 million of population (pmp)/ 
year. The ATAAD constitutes 50% of all cases, and De-

Bakey type I lesions predominate. In the absence of 
predisposing conditions, ATAAD is more common with 
increasing age. Acute aortic dissection type A is the 
most lethal emergencies of the aorta. Dissection of the 
ascending aorta are complicated  by visceral malperfu-
sion in 16-33% of cases.[4],[5] 

Spiral multidetector computed tomography (CT) 
angiography can be used to examine the aorta from 
the thoracic segment up to the femoral arteries who 
revealed in a type-A aortic dissection the entry tear in 
the ascending aorta, or in the aortic arch.

 High enhancement with adequate spatial resolu-
tion has made it possible to analyze the branches of 
the aorta. 

Analysis of the CT scan was to the localization of the 
dissection in the all segments of the aorta; the true and 
false lumen; the compression of the true lumen in the 
aorta; extension of the dissection into the branches; 
and mesenteric, renal, or peripheral ischemia.[6] In the 
distal aortic arch can arise a dissection flap extending 
to involve the entire thoracic aorta. The true lumen 
was small  of the abdominal aorta was small and one 
or both renal artery were perfused from it or from false 
lumen.  If renal artery is dissected or occluded no con-
trast could be visualized in the native renal arteries and 
there was reduced blood flow in the kidney.[9]

On admission to hospital, 50% of patients are he-
modynamically unstable, approximately 25% have a 
neurological deficit, over 20% have pericardial tampon-
ade and 6% have already undergone cardiopulmonary 
resuscitation.[7] It has been reported that as many as 20-
30% of patients presenting with type A dissection may 
have one or more malperfusion syndromes, with sig-
nificantly increased mortality rate, but these are often 
under-recognized at the time of presentation.[8]

According to Pacini et al., the presence of malperfu-
sion tripled the overall mortality rates associated with 
AADTA (43.7% in the group with malperfusion vs 15% 
in that with no malperfusion).[8] 

Renal ischemia was indicated by elevated serum 
creatinine, oliguria, or anuria, hypertension resistant to 
medical therapy or worsening hypertension. 

Multiple system organ failure (MSOF) including re-
nal failure and respiratory failure was more frequent 
than rupture as a cause of in-hospital mortality in the 
patient with AADTA. Renal function after admission 
tended to deteri orate in the patients with renal dys-
function on admis sion. [10] 



nr. 4 / 2014 • vol 13 Revista Română de Urologie 47

C
lin

ic
al

 s
tu

d
ie

sStudy limitations 
The major limitation of the present study was that 

patients with complicated aortic dissection were treat-
ed using a specific method at a single center,  it is a risk 
for possible patient selection. These are observational 
data, and the conclusions are not based on prospective 
and randomized study results. Our analyses of patient 
out comes were based on the results from the initial 
admis sion. For example, the creatinine levels on admis-
sion were not discriminated chronic and acute kidney 
injury that may occur as a result of hemodynamic com-
promise and the inflammatory response. The available 
data are limited to in-hospital mortality and do not pro-
vide infor mation the mid-term to long-term outcomes. 

Conclusions 
The present study results identified a renal dys-

function on admission as the independent predictor of 
in-hospital mortality in the patients with aortic dissec-
tion type A. Further investigations are needed to eval-
uate new therapies and strat egies like fenestration and 
stent graft placement on renal arteries for decreasing 
the deterioration of renal function to improve in-hos-
pital morbidity and mortality in patients with aortic 
dissection type A.
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