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Streszczenie
Wstęp: Rozwarstwienie aorty jest ostrym stanem aortalnym 
stanowiącym zagrożenie życia, wymagającym szybkiej i  pre-
cyzyjnej diagnostyki. Głównym celem leczenia operacyjnego 
rozwarstwienia typu A jest wycięcie wrót pierwotnych rozwar-
stwienia, a w przypadku wewnątrznaczyniowego leczenia roz-
warstwienia typu B ich zamknięcie. Celem pracy była ocena 
wrót pierwotnych i wtórnych w aorcie piersiowej przy użyciu 
dwuźródłowej tomografii komputerowej (DSCT) bramkowanej 
EKG u pacjentów z rozwarstwieniem aorty piersiowej.
Materiał i metody: Analizie poddano 53 chorych (39 mężczyzn, 
średnia wieku 55,69 roku) z rozwarstwieniem aorty piersiowej. 
Bramkowane EKG badania angio-TK aorty wykonywano apa-
ratem dwuźródłowym. Oceniano obecność, lokalizację oraz 
wielkość wrót pierwotnych oraz występowanie wrót wtórnych 
w aorcie piersiowej. Obecność i  lokalizacja wrót pierwotnych 
rozwarstwienia była weryfikowana śródoperacyjnie w  przy-
padku pacjentów operowanych lub angiograficznie u pacjen-
tów leczonych wewnątrznaczyniowo.
Wyniki: Rozwarstwienie typu A  stwierdzono u  42 chorych 
(79,25%), typu B u 11 (20,75%). Wrota pierwotne uwidoczniono 
u 98,15% pacjentów, u 41 z rozwarstwieniem typu A i u wszyst-
kich chorych z  typem B rozwarstwienia. Nie stwierdzono 
istotnej statystycznie różnicy wielkości wrót w  grupie A  i  B 
rozwarstwienia (20.07 vs 12.2 mm, p = 0.14). Wtórne wrota 
rozwarstwienia w aorcie piersiowej wykryto u 12 (28,5%) cho-
rych z rozwarstwieniem typu A; nie stwierdzono wrót wtórnych 
w aorcie piersiowej u pacjentów z rozwarstwieniem typu B.
Wnioski: DSCT bramkowane EKG pozwala na precyzyjną 
ocenę lokalizacji i wielkości wrót rozwarstwienia. Wrota pier-
wotne w obu typach rozwarstwienia mogą być zlokalizowane 
w łuku aorty. Wielkość wrót w obu typach rozwarstwienia jest 
podobna. Wrota wtórne w aorcie piersiowej istotnie częściej 
występują w rozwarstwieniu typu A.
Słowa kluczowe: aorta, rozwarstwienie, wrota rozwarstwienia.
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Abstract
Introduction: Aortic dissection is an acute life-threatening 
disorder requiring prompt and precise diagnostic imaging. 
The main role of surgery in type A dissection is the excision 
of the primary intimal tear, while in the case of endovascular 
treatment of type B dissection it is the occlusion of the en-
try tear. The aim of the study was to assess the initial intimal 
and additional tears within the thoracic aorta using ECG-gated 
dual-source computed tomography (DSCT).
Material and methods: 53 patients (39 male, mean age 
55.69  years) with thoracic aorta dissections were analyzed. 
The  ECG-gated angio-CT was performed using dual-source 
computed tomography. The presence, location, and measure-
ments of the initial intimal and additional tears in the thoracic 
aorta were assessed. The CT results were confirmed by surgi-
cal reports or by aortographic results in the case of endovas-
cular treatment.
Results: Out of 53 patients, 42 (79.25%) had type A dissection, 
and 11 (20.75%) had type B. The  initial tear was detected in 
98.15% of patients (in 41 patients with type A and in all pa-
tients with type B dissection). There was no significant differ-
ence between the size of entry in type A and type B dissection 
(20.07 vs. 12.2 mm, p = 0.14). Additional tears were detected 
in 12 (28,5%) patients with type A dissection but none were 
found in patients with type B dissection.
Conclusions: ECG-gated DSCT allows for the  assessment of 
the precise location and size of the intimal tear and to find ad-
ditional tears. The intimal tears in type A and B dissection can 
be located in the aortic arch. The size of entry in type A and B 
dissection is comparable. The additional tears in the thoracic 
aorta are significantly more frequent in the dissection type A.
Key words: aorta, dissection, intimal tear.
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Introduction
Aortic dissection is an acute life-threatening disorder 

requiring prompt and precise diagnostic imaging. The Stan-
ford classification, which is the most widely used system, 
distinguishes type A  dissection (involving the  ascending 
aorta, regardless of the site of the primary intimal tear) and 
type B dissection (not involving the ascending aorta).

The main role of surgery in the treatment of type A dis-
section is the excision of the intimal tear. Similarly, in case 
of endovascular treatment of type B dissection, the primary 
goal of treatment is the occlusion of the entry tear.

Precise visualization of the primary intimal tear is very 
important before surgical or endovascular treatment, as it 
allows preoperative planning and reduction of the duration 
of surgery.

The most widely used diagnostic method in patients with 
a suspected acute aortic syndrome (including aortic dissec-
tion) is multidetector computed tomography [1]. The specific-
ity and sensitivity of CT in the detection of aortic dissection 
approaches 100% [2]. In non-gated angio-CT, pulsation and 
motion artifacts usually occur in the ascending aorta. They 
may mimic a dissection or hamper the visualization of the site 
of the primary intimal tear. Therefore, due to the elimination 
of cardiac pulsation artifacts, ECG-gated CT is recommended 
for the evaluation of thoracic aorta dissection [3].

The aim of this study was to assess the presence, loca-
tion, and measurements of intimal and additional tears in 
the thoracic aorta using ECG-gated dual-source computed to-
mography (DSCT) in patients with type A and type B dissec-
tion. The CT results were confirmed by surgical reports or by 
aortographic results in the case of stent graft implantation.

Material and methods
53 patients with thoracic aortic dissection who under-

went angio-CT were analyzed. ECG-gated CT was performed 
using dual-source CT (Siemens Somatom Definition or So-
matom Definition Flash: 39 and 14 patients, respectively). 
Our protocol of CT examination included non-enhanced 
acquisition limited to the chest and ECG-gated angiogra-
phy of the  thoracic aorta when the aortic dissection was 
initially suspected to be limited to the ascending aorta or 
the aortic arch. In cases in which the dissection was initially 
suspected to involve the descending part of the aorta, an-
gio-CT of the abdomen and pelvis (to the level of the com-
mon iliac arteries) was also performed.

Non-enhanced CT scans allowed detection of intra-
mural hematoma, as well as the presence of blood within 
the mediastinum, pleura, or pericardium.

DSCT thoracic angiography studies were performed 
with the use of retrospective ECG gating, 0.6 mm slice col-
limation, and 330 or 280 ms gantry rotation time. The tem-
poral resolution was 83 ms, independently of the heart rate. 
The tube voltage was set to 120 or 140 kV, depending on 
the patient’s body mass. Tube current ranged from 320 to 
438 mA. Electrocardiographic dose modulation was used to 
reduce the radiation dose. Non-ionic contrast material (Ul-
travist 370 Bayer Schering Pharma) was administered into 

the antecubital vein in the amount of 80-100 ml (adjusted 
for individual body weight and scan time) at the flow rate 
of 5 ml/s. The injection of contrast material was followed 
by a 30 ml saline flush. Image acquisition was initiated 4 s 
after the enhancement threshold of 100 HU was reached 
within the  region of interest in the  ascending aorta. In 
each case, it was possible to start scanning manually. No 
β-blockers were administered for heart rate control before 
the CT examinations.

Post-processing was performed on a  dedicated work-
station (Leonardo, Siemens Medical Solutions). The  pres-
ence and location were assessed and the measurements of 
the intimal tear were performed on multiplanar 2D images.

The primary criterion for the recognition of aortic dis-
section was the presence of two contrast-filled lumens sep-
arated by an intimal flap [4]. The data were analyzed using 
MedCalc statistical analysis software. Continuous variables 
are presented as a mean ± standard deviation (SD) and 
compared using a  two-tailed, unpaired Student’s t-test. 
The  two-tailed probability value of p < 0.05 was consid-
ered statistically significant. For accuracy of analysis, dual-
source CT findings were compared with available surgical 
and aortographic findings.

Results
The baseline characteristics of the patients are provid-

ed in Table I.
Out of the 53 patients (39 male, mean age 55.69 years), 

42 had type A  dissection, and 11 had type B dissection, 
p = 0.001. There were 40 acute aortic dissections (symp-
toms had been present for less than 2 weeks) and 13 chron-
ic dissections (symptoms present for more than 2 weeks).

There were no false positive findings of aortic dissec-
tion among the patients treated with surgery or endovas-
cular procedures.

Tab. I.� Characteristics of the study population

Dates Numbers

Number of patients 53

Age (years) 55.7 ±13.73

Gender (male) 39 (73.6%)

Conservative treatment 14

Surgical treatment 34

Ascending aorta replacement 12

Ascending aorta replacement plus partial or 
total arch replacement 

12

Bentall procedure 10

CABG 3

Stent graft 5

BAV 7

Death 7 (type A )

Hypertension 39 (73.6%)

Hyperlipidemia 40 (75.5%)

BAV – bicuspid aortic valve; CABG – coronary artery bypass graft
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An intimal tear was detected in 52 patients: in 41 type 
A dissection patients, and in all patients with type B dis-
section. In one case of type A  dissection, the  quality of 
the angio-CT was insufficient to visualize the site of the in-
timal tear, due to improper enhancement of the aorta in 
a patient in poor general condition.

In the type A dissection group, the intimal tear was lo-
cated in the ascending aorta in 35 patients (Fig. 1, 2A, B) 
(among whom in 12 it was located in the aortic root) and 
in the  aortic arch in 6 patients. In the  type B dissection 
group, the intimal tear was located in the proximal part of 
the descending aorta in 9 patients (Fig. 3), and in the aortic 
arch in 2 (Fig. 4).

The average distance from the entry to the aortic annulus 
in the ascending aorta was 32.85 ±21.75 mm. There was no 
significant difference of the size of entry between the type 
A and type B dissection groups (20.07 vs. 12.2 mm, p = 0.14).

Additional tears were detected in the thoracic aorta in 
12 patients with dissection type A (28.5%) (Fig. 5); in 5 pa-
tients they were located in the aortic arch, in 5 in the de-
scending aorta, and in 2 cases in the distal part of the as-
cending aorta.

34 patients were operated on due to type A dissection 
(3 patients died before surgery, 2 patients refused surgery, 
and in 3 cases with chronic dissection the  surgery risk 
was too high), 5 patients with dissection type B had an 
implanted stent graft, and in all cases the dissection was 
confirmed. The specificity of DSCT in recognizing aortic dis-
section in patients treated with surgery or endovascular 
procedures was 100% (based on 39 patients).

The location of the entry site was confirmed only in 27 
(79.4%) of 34 operated patients; in 6 cases the surgery re-
ports did not include precise information about the entry 
site, and in one case the intimal tear was not found during 
surgery. The aortographic results confirmed the entry site 

Fig. 2A, B.� A  50-year-old male patient with chronic aortic dis-
section (type A). Contrast-enhanced CT axial (A) and coronal (B) 
images show an aneurysmal dissection of the thoracic aorta with 
partial false lumen thrombosis; a  small intimal tear is visible in 
the ascending aorta (arrow)

A

B

Fig. 1.� A  43-year-old male patient with acute aortic dissection 
(type A). Contrast-enhanced CT axial view shows an intimal tear 
of the aneurysm of the ascending aorta (arrow)
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in 5 patients, who were treated by endovascular stent-graft 
implantation.

We found significant differences in the  diameter of 
the sinuses of Valsalva, the tubular portion of the ascend-
ing aorta, and the descending aorta between patients with 
type A and type B dissection; however, there were no sig-
nificant differences in the diameter of the aortic arch and 
the  abdominal aorta (Table II). The  dissection involved 
the ascending aorta exclusively in 17 cases, the ascending 
aorta and aortic arch in 7, the thoracic and the abdominal 

Fig. 5.� A  53-year-old male patient with acute aortic dissection 
(type A). Contrast-enhanced CT coronal view shows an intimal 
tear in the  ascending aorta and an additional tear in the  distal 
part of the arch (arrows)

Fig. 3. �A 62-year-old male patient with chronic aortic dissection 
(type B). Contrast-enhanced CT axial view shows an intimal tear 
in the proximal part of the descending aorta (arrow) 

Fig. 4.� A  58-year-old-male patient with acute aortic dissection 
(type B). Contrast-enhanced CT axial view shows an intimal tear 
in the distal part of the aortic arch (arrow)

Tab. II.� Comparison of patients with type A and type B dissection

Dissection Type A Type B p

Number of patients 42 (79.25%) 11 (20.75%)

Gender (male) (%) 32 (76.2%) 7 (63.6%) 0.001

Age (y) 54.93 58.6364 0.43

Sinuses of Valsalva  
(mm)

44.02 ±9.21 37.73 ±5.83  0.03

Tubular part of 
the ascending 
aorta (mm)

54.78 ±15.24 42.27 ±5.3683 0.01

Proximal part of 
the ascending aorta to 
the innominate artery 
(mm)

43.36 ±10.6 38.1818 ±7.05 0.13

Aortic arch (mm) 36.74 ±13.87 36.82 ±8.48  0.98

Descending aorta (mm) 30.55 ±6.20 39.07 ±6.25 0.02

Abdominal aorta at 
the level of renal arteries 
(mm)

24.33 ±4.95 25.33 ±4.12 0.58

Chronic dissection 9 (21.4%) 4 (36.4%) 0.27

Hypertension 29 (69%) 10 (90.9%) 0.42

p – test of significance
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aorta in 18 cases, and the descending and abdominal aorta 
in 11 cases.

Discussion
Acute type A  dissection is a  life-threatening condition, 

and many patients die due to aortic rupture, tamponade, 
malperfusion phenomena, and heart failure secondary to 
aortic regurgitation or coronary malperfusion [5]. This type 
of dissection requires urgent surgical intervention. The fun-
damental strategy of surgical treatment involves the  exci-
sion of the intimal tear. In most patients, the primary intimal 
tear is present within the ascending aorta, so ascending aor-
ta or proximal arch replacement is sufficient. When the tear 
is located in the aortic arch, total or partial arch replacement 
should be performed to achieve tear excision [6]. If the inti-
mal tear is not resected, the risk of residual aorta enlarge-
ment is present [6]. Aortic dissections with persistent false 
lumens carry high risk of aneurysm formation [7].

Moreover, Bachet et al. [8] reported that the closure of 
the entry site during the initial emergency operation led to 
a lower reoperation rate. A remaining patent primary entry 
tear predicts the need for intervention in patients after sur-
gery for acute type A aortic dissection [9].

Precise information about the  location and size of 
the initial intimal tear and additional tears is important to 
plan surgery and may influence the  extension of surgery. 
The  location of the  entry before endovascular treatment 
is important as well. In the diagnosis of aortic dissection, 
many imaging modalities are used, including transthoracic 
echocardiography (TTE), transesophageal echocardiography 
(TEE), computed tomography (CT) and magnetic resonance 
imaging (MRI).

Multislice CT with high-resolution volumetric acquisitions 
and ECG-gating options significantly improved the diagnosis 
and treatment planning of aortic dissection. The sensitivity 
and specificity of CT in the detection of acute aortic pathol-
ogy currently approach 100% [2], and it is the first-choice im-
aging procedure for suspected acute aortic diseases.

ECG-gated CT allows for the elimination of cardiac pul-
sation and motion artifacts, which can obfuscate the prop-
er diagnosis, especially in the area of the ascending aorta, 
including the sinuses of Valsalva, the valve cusps, and coro-
nary ostia. The artifacts can mimic dissections of the aorta 
and provide false positive recognition. Motion-free images 
allow for identification of the  site of the  primary intimal 
tear, as well as the location and extent of dissection [10]. 
The primary intimal tear in type A dissection is located in 
the ascending aorta in 60-87% of cases [10, 11]; in 9 % it is 
located in the aortic arch, and in 16% in the isthmus [12], 
but it may also be located in the  descending aorta and 
propagate retrogradely to the ascending aorta. Pansini et 
al. [13] intraoperatively detected the site of the intimal tear 
in the ascending aorta in 233 out of 291 patients, in the aor-
tic arch in 40, and in the descending aorta in 2 cases. Our 
study showed similar localization of the  entry: in 87.5% 
of cases it was located in the ascending aorta (including 
the root), and in 12.5% in the aortic arch.

We found that 28.5% of patients with dissection type 
A had an additional tear in the thoracic aorta, 5 (11.9%) pa-
tients had one in the aortic arch, and 5 had one in the de-
scending aorta.

The detection of additional tears is important because 
of the possibility of their excision in order to prevent an-
eurysmal enlargement of the false lumen. Identification of 
additional entry sites allows for the  selection of patients 
who need an earlier aggressive therapy.

It seems that not only the location of the entry has influ-
ence on the prognosis; its size is important as well. Chung 
et al. [14] concluded that wider intimal tears are associated 
with a tendency of true lumen collapse and, therefore, with 
an increased risk of ischemic complications in organs sup-
plied by arteries originating from the true lumen.

Finding large entry tears in the proximal part of the dissec-
tion identifies the high-risk subgroup that needs closer follow-
up and can benefit from an earlier aggressive therapy [7].

Quint et al. [11] based their findings on non-gated mul-
tislice computed tomography (MSCT) and indicated prob-
lems with the recognition and measurements of a tear in 
the ascending aorta related to motion artifacts; it appears 
that ECG-gated angio-CT of the  thoracic aorta may solve 
such issues associated with artifacts.

Conclusions
ECG-gated DSCT allows one to assess the precise loca-

tion and size of the  initial intimal tears and to find addi-
tional tears.

The initial intimal tears in type A and B dissection can 
be located in the aortic arch.

The size of entry in type A and B dissection is comparable.
The additional tears occurred more often in type A dis-

section.
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