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Abstract. The aim of the present study was to compare 
multislice computed tomography angiography  (MSCTA) 
and digital subtraction angiography (DSA) in the diagnosis 
of aortic dissection. In total, 49 patients with aortic lesions 
received enhanced computed tomography scanning, and 
three‑dimensional (3D) images were reconstructed by volume 
rendering  (VR), maximum intensity projection  (MIP), 
multiplanar reformation (MPR) and curved planar reconstruc-
tion (CPR). The display rate of the entry tear site, intimal 
flap, true and false lumen from each reconstruction method 
was calculated. For 30 patients with DeBakey type III aortic 
dissection, the entry tear site and size of the first intimal flap, 
aortic maximum diameter at the orifice of left subclavian 
artery (LSCA), distance between the first entry tear site and 
the orifice of LSCA, and maximum diameter of aortic true 
and false lumens were measured prior to implantation of endo-
vascular covered stent‑grafts. Data obtained by MSCTA and 
DSA were then compared. For the entry tear site, MPR, CPR 
and VR provided a display rate of 95.92, 95.92 and 18.37%, 
respectively, and the display rate of the intimal flap was 100% 
in the three methods. MIP did not directly display the entry 
tear site and intimal flap. For true and false lumens, MPR, 
CPR, and VR showed a display rate of 100%, while MIP 
only provided a display rate of 67.35%. When MSCTA was 
compared with DSA, there was a significant difference in the 

display of entry site number and position (P<0.05), whereas no 
significant difference was shown in the measurement of aortic 
maximum diameter at the orifice of LSCA and the maximum 
diameter of true and false lumens (P>0.05). In conclusion, 
among the 3D post‑processing reconstruction methods of 
MSCTA used, MPR and CPR were optimal, followed by VR, 
and MIP. MSCTA may be the preferable imaging method to 
diagnose aortic dissection and evaluate treatment of endovas-
cular‑covered stent‑grafting, preoperatively.

Introduction

Digital subtraction angiography (DSA) refers to the angio-
graphic images obtained through digital processing and 
deletion of unwanted tissue images, retaining only the vascular 
image. This is known as the digital subtraction technique 
and its characteristics are clear image, and high resolution. It 
provides a real three-dimensional image through observation 
of vascular lesions, vascular stenosis position measurement, 
diagnosis and interventional treatment. DAS is necessary 
for interventional therapy and suitable for systemic vascular 
diseases and tumor examination and treatment. The applica-
tion of DSA diagnosis and interventional treatment for the 
treatment of cardiovascular diseases has opened up a new field. 
DSA is regarded as the relative gold standard in the diagnosis 
of aortic dissection (1).

Multislice computerized tomography angiography  
(MSCTA) involves the rapid injection of contrast agent via 
peripheral vein, through the spiral continuous thin layer 
scanning data obtained in vascular reconstruction and its 
surrounding structures of three-dimensional images,  and 
diagnosis of a vascular disease, by computer workstation 
processing. MSCTA is used to diagnose intracranial aneu-
rysm, cerebral venous malformation in the clinic. Additionally, 
MSCTA can cover regions of interest within a short scan time 
and compensate the drawbacks of angiography because the 
reconstructed three‑dimensional (3D) images show changes in 
arterial lumens and lesions in the vascular wall, such as mural 
thrombosis and calcification, and the relationship between 
vessels and adjacent tissue or organs (2-4). In particular, the 
sensitivity of MSCTA for the diagnosis of aortic dissection 
has been reported to range between 83 and 100%, and the 
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specificity is reported to be 100%. With the prevalent utiliza-
tion of MSCTA and advancements in image analysis software, 
patients with suspicious symptoms may be rapidly examined 
to confirm or eliminate the diagnosis of acute aortic dissec-
tion (AAD). Notably, MSCTA may be used to evaluate the 
original location and range of the intimal tearing and the size 
of the false lumen and branch-vessel involvement, which are all 
associated with the management and prognosis of patients (5).

In addition, MSCTA provides assistance in the evalua-
tion of lesion degree, activity, and to some extent, prognosis, 
providing new options for the diagnosis and treatment of aortic 
dissection (6). MSCTA and DSA are able to provide impor-
tant information of accurate visualization of tumor-feeding 
arteries and draining veins for tumor, with high consistency. 
DSA was slightly more effective than MSCTA in displaying 
fine branches. MSCTA is more advantageous in revealing the 
3D relationships between the tumor and peripheral vessels. 
In addition, compared to DSA, a type of invasive diagnostic 
method, MSCTA is non-invasive, faster and cost-effective. 
DSA should be used in cases of negative or uncertain find-
ings on MSCTA. However, it has decreased sensitivity in the 
detection of small outpouchings (7). MSCTA has the potential 
to replace DSA as the gold standard in the examination of 
vascular diseases, such as aortic dissection.

In the present study, the value of MSCTA in the diagnosis 
of aortic dissection through 3D image reconstruction was 
evaluated and compared with DSA.

Materials and methods

Clinical data. MSCTA and DSA images of 49 non‑consecutive 
patients with aortic dissection, received in our hospital from 
December,  2005 to September,  2010 were retrospectively 
analyzed in the present study. Of the 49 patients, 42 were male 
and seven were female, with an average age of 49.6±12.3 years 
(range, 35‑77 years). Thirty‑four patients had hypertension, 11 
had diabetes mellitus, six had coronary heart disease and atrial 
fibrillation, 16 had hepatic and renal inadequacy, two had stroke, 
two had hydropericardium, 11 had hydrothorax, two had shock 
and four had renal cysts. Of the 49 patients, 12 were diagnosed 
via surgery, 30 by DSA, and seven by magnetic resonance 
imaging, ultrasound or general clinical inspection.

Clinical symptoms. In total, 36 patients presented with 
‘tearing‑like’ pains in the chest or abdominal region that radi-
ated towards the back and left upper extremity. Four patients 
presented with chest distress, shortness of breath or coughing 
and three patients had ischemic changes in the lower extremi-
ties. In the present study, acute aortic dissection (<48 h) was 
found in seven patients (14.28%), subacute aortic dissection 
(>48 h and <2 weeks) in 34 patients (69.39%) and chronic 
aortic dissection (>2 weeks) in eight patients (16.33%).

Examination methods and post‑processing
MSCTA examination and post‑processing. A GE LightSpeed 
64 computed tomography (CT) scanner (GE Medical Systems, 
Milwaukee, WI, USA) was used. The patients were placed in a 
dorsal position and 100 ml non‑ionic contrast agent, Ultravist 
(iodine 350 mg/ml), was injected at 3.5‑4.0 ml/sec via the 
antecubital vein through the use of an automatic high pressure 

injector. The scan delay in arterial and venous phase scanning 
was 23‑28 and 60‑70 sec, respectively. All the patients were 
scanned from the superior aperture of the thorax to the pubic 
symphysis. Scanning parameters included 120 kV tube voltage, 
280 mA tube current, 10 mm slice thickness, 0.8 sec/rot rota-
tion time, table feed 27.5 mm/rot, 1.375:1 pitch, and matrix 
512x512. The acquired data were entered into the Advantage 
Workstation 4.3 (GE Medical Systems), and the images were 
reconstructed with a slice thickness of 1.25 mm and slice 
interval of 1.25 mm. Post‑processing techniques included 
volume rendering (VR), multiplanar reformation  (MPR), 
curved planar reconstruction (CPR) and maximum intensity 
projection (MIP).

DSA examination and post‑processing. A GE Innova 3100 
system (GE Healthcare, Waukesha, WI, USA) was used. A 5F 
pigtail catheter was placed in the ascending aorta through the 
femoral artery or radial artery, and two‑dimensional DSA was 
performed. Thirty to forty milliliters of non‑ionic contrast 
agent Ultravist (iodine 350 mg/ml) was injected at 15 ml/sec 
and 600 PSI pressure using an automatic high pressure injector. 
Images were obtained in the anterior, posterior, and oblique 
30˚ projections and where necessary, images in the lateral 
projection were also taken. The acquired images were devel-
oped and post‑processed on the Advantage Workstation 4.3 
(GE Medical Systems).

Image analysis and evaluation. Images were indepen-
dently analyzed by two experienced radiologists, using 
double‑blinded methodology. Aortic dissection was further 
diagnosed in each group of images in terms of initial entry site, 
re‑entry site and size, morphology of true and false lumens, 
course of intimal flap, branching of the aorta, thrombosis of 
the true and false lumens, calcification and plaque of the vessel 
wall, displacement of calcification, and hydropericardium and 
hydrothorax.

Observational indices. MSCTA and DSA were used 
to observe the images and scored based on the following 
criteria: i) Aortic dissection types; ii) morphology and course 
of true and false lumens as well as presentation of intimal 
flap; iii) number of intimal entry tears, and the site and size 
of initial entry; iv) involved condition of aorta branches; and 
v) complications, such as mural thrombosis, aneurysm, and 
hydropericardium or hydrothorax.

Evaluation indices. i) Comparison of the presentation of 
true and false lumens, intimal entry site in the cross‑sectional 
images, MPR, CPR, MIP and VR; and ii) prior to implantation 
of the endovascular‑covered stent‑graft, the site and number 
of entry tears, length of first entry, distance between proximal 
entry tear and the orifice of left subclavian artery (LSCA), 
aortic diameter at the orifice of LSCA, the maximum diameter 
of aortic true and false lumens, regions involving false lumen, 

Table I. Aortic dissection classification of the 49 patients. 

Type	 DeBakey	 Stanford
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ 
	 I	 II	 III	 A	 B

Patients (n)	 16	 3	 30	 19	 30
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the site of second or third entries and the primary branches of 
abdominal aorta. Following the comparison, the indices were 
measured and/or evaluated. Data obtained by MSCTA and 
DSA were compared.

Statistical analysis. Data were entered into Microsoft Excel and 
statistically analyzed using SPSS 13.0 software (SPSS, Inc., 
Chicago, IL, USA). Enumeration data were presented as a 

percentage and analyzed using the χ2 test or Fisher's exact test 
and pairwise comparison was performed using partitioning χ2. 
Measurement data were expressed as mean ± SD. The mean 
values of two samples were compared using the paired t‑test 
or Wilcoxon rank‑sum test. Ranked data were processed using 
the Wilcoxon rank‑sum test. P<0.05 was considered to indicate 
a statistically significant difference.

Results

Aortic dissection classification. The precise types of aortic 
dissection in the 49 patients is shown in Table I.

Morphology and course of true and false lumens and presen‑
tation of intimal flap. Of the 49 patients with aortic dissection, 
the true and false lumens of two patients with DeBakey type III 
were shown to be parallel to the longitudinal axis (Fig. 1), and 
the remaining 47 patients exhibited true and false lumens in a 
twisting manner (Fig. 2). The diameter of the false lumen was 
larger than that of the true lumen in 37 patients. Furthermore, 
a true lumen had a diameter of <1.0 cm was observed in five 
patients. Compression of the aortic true lumen by the false 
lumen was common and observed in 18/37 (48.65%) patients. 
There were 12 patients showing similar true and false lumens 
or true lumens greater than false lumens; in the cross‑sectional 
images, the true lumens appeared ovoid or semicircular and 

Figure 1. Cross‑sectional view: (A) Anterior is true lumen and posterior is false lumen. (B and C) VR and MPR images show that true and false lumens are 
parallel to the longitudinal axis and there is a linear low‑density shadow between the true and false lumens, as shown by the enhanced scan of intimal flap. 
VR, volume rendering; MPR, multiplanar reformation.

Figure 2. Cross‑sectional view: (A) True and false lumens show an irregular morphology, with clear entry tear (white arrow). (B and C) VR and MPR show 
that true and false lumens travel in a twisting manner. VR, volume rendering; MPR, multiplanar reformation.

Figure 3. Cross‑sectional view: (A) True and false lumens show multi‑cavity 
changes. (B) MPR images demonstrates an initial tear entry in the ascending 
aorta root (black arrow) and the bow falls (white arrow), respectively. 
MPR, multiplanar reformation.
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Table II. Demonstration of entry tear in 49 patients with aortic dissection using MSCTA.

		  Type I	 Type II	 Type III
Entry tear	 Classification	 (n=16)	 (n=3)	 (n=30)	 Total

Initial entry tear	 Ascending aorta	 11	 3	 0	 14
	 Aortic arch/isthmus	 3	 0	 26	 29
	 Descending thoracic aorta	 0	 0	 3	 3
	 Abdominal aorta	 0	 0	 1	 1
	 Unable to determine precisely	 2	 0	 0	 2
Initial entry tears (n)	 One	 12	 3	 28	 43
	 More than one	 2	 0	 2	 4
	 Unable to determine precisely	 2	 0	 0	 2
Re‑entry tears (n)	 None	 4	 0	 5	 9
	 One	 2	 2	 3	 7
	 More than one	 8	 1	 22	 31
	 Unable to determine precisely	 2	 0	 0	 2

MSCTA, multislice computed tomography angiography.

Figure 4. Demonstration of important abdominal vessels involved (cross‑sectional view) by VR and MIP images. (A and B) The celiac artery and right renal 
artery (thin arrow) blood supplied the true and false lumens. (C and D) The superior mesenteric and left renal artery (D, arrow) blood was supplied by the true 
lumen only. VR, volume rendering; MIP, maximum intensity projection.

Table III. Demonstration of vessels involved in 49 patients with aortic dissection using MSCTA.

Vessel	 Type	 IA	 LCA	 LSA	 CA	 SMA	 LRA	 RRA	 LCIA	 RCIA	 LIA	 RIA

False lumen involved	 I	 11	 7	 2	 8	 7	 8	 6	 7	 10	 3	 4
(blood supplied by true	 II	 3	 1	 0	 0	 0	 0	 0	 0	 0	 0	 0
and false lumens)	 III	 0	 0	 0	 11	 9	 11	 7	 12	 15	 2	 4
Spouting from false lumen	 I	 0	 1	 0	 0	 0	 3	 4	 0	 0	 0	 0
	 III	 0	 0	 0	 2	 0	 2	 5	 0	 2	 1	 0
Total		  14	 9	 2	 21	 16	 24	 22	 19	 27	 6	 8

MSCTA, multislice computed tomography angiography; IA, brachiocephalic artery; LCA, left common carotid artery; LSA, left subclavian 
artery; CA, celiac artery; SMA, superior mesenteric artery; LRA, left renal artery; RRA, right renal artery; LCIA, left common iliac artery; 
RCIA, right common iliac artery; LIA, left external iliac artery; RIA, right external iliac artery.
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those of the false lumens were crescent‑shaped or semicir-
cular. There was a linear low‑density shadow between true 
and false lumens in 49 patients, as shown by the enhanced 
scan of intimal flap, and in some cases, irregular segmental 
changes were observed as ≥3 lumens.

Number of entry tears as well as the size and location of 
initial entry tears. Of the 49 patients with aortic dissection, 

47 patients (95.92%) showed clear initial entry tear, and in 
two patients with DeBakey type I, initial entry tears were not 
found. Of this group, only one initial entry tear was found in 
43 patients (87.76%), and ≥2 initial entry tears in four patients 
(8.16%) (Fig. 3). Thirty‑eight patients (77.55%) had re‑entry, 
of whom 31 had ≥2 re‑entries. Re‑entry was commonly found 
in the aortic section. The location and number of initial entry 
tears as well as the number of re‑entries are shown in Table II.

Involvement of vascular branch in aortic dissection. MSCTA 
showed that the right common iliac artery was involved in 
aortic dissection (27/49, 55.10%), followed by the left renal 
artery (24/49, 48.98%), and the LSCA (2/49, 4.08%). The 
involved right common iliac arterial blood was usually 
supplied by the true and false lumens (25/49, 51.02%). The 
right renal artery was the most common vascular branch 
in which blood was supplied only by the false lumen (9/49, 
18.37%) (Table III and Fig. 4).

Other imaging presentations of aortic dissection. Of the 
49 patients with aortic dissection, thrombosis of the false lumen 
was found in 28 patients (57.14%); hydrothorax was the most 
common complication, in 11 patients; hydropericardium in 
two patients; renal cysts in four patients and aneurysms in nine 
patients, including one false aneurysm and four aneurysm‑like 
ectasias (Fig. 5). The two types of aneurysm were induced by 
obvious ectasias of the false lumen.

Demonstration of the true and false lumens, intimal entry, and 
intimal flap of aortic dissection in 3D reconstruction images. 
For the entry tear site, MPR, CPR, and VR produced a display 
rate of 95.92, 95.92 and 18.37%, respectively, whereas MIP did 
not directly show the entry tear site, and there was a significant 
difference between them (χ2=151.149, P=0.0001). Partition of 
the χ2 test for pairwise comparison showed that the display 
rate of the entry tear site had no statistical difference between 
MPR and CPR, or between VR and MIP (P>0.05). MPR and 
CPR provided a higher display rate compared to VR and MIP.

For intimal flap, three of the 3D reconstruction methods 
discussed above produced a display rate of 100%, although MIP 
did not directly show the intimal flap. There was a significant 
difference among the four methods (χ2=196.000, P=0.0001). 
Partition of the χ2 test for pairwise comparison showed that no 

Figure 5. (A) VR and (B) MPR images of a patient with Marfan's syndrome, 
showing the ascending aortic aneurysm‑like ectasia. VR, volume rendering; 
MPR, multiplanar reformation.

Figure 6. (A) Cross‑section images show that the true lumen was small with left hydrothorax, while (B‑D) VR and CPR images clearly show the entry tear, 
intimal flap, true and false lumens, as well as involvement of the left common iliac artery. VR, volume rendering; CPR, curved planar reconstruction.

Table IV. Display rate of  entry tear, intimal flap and true and 
false lumens in three‑dimensional reconstruction images of 
aortic dissection (n=49).

	 Entry tear,	 Medial flap,	 True and false
Group	 n (%)	 n (%)	 lumens, n (%)

MPR	 47 (95.92)	 49 (100)	 49 (100)
CPR	 47 (95.92)	 49 (100)	 49 (100)
VR	 9 (18.37)	 49 (100)	 49 (100)
MIP	 0	 0	 33 (67.35)

MRP,  multiplanar reformation; CPR,  curved planar reconstruction; 
VR, volume rendering; MIP, maximum intensity projection.
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significant difference was found among MPR, CPR and VR. 
However, MPR, CPR and VR provided a significantly higher 
display rate than that of MIP.

For true and false lumens, MPR, CPR, and VR provided a 
display rate of 100%, while only 67.35% for MIP. There was 
significant difference among these four methods (χ2=52.267, 
P=0.0001). Partition of χ2 test for pairwise comparison showed 
that there was no significant difference among MPR, CPR 
and VR, although MPR, CPR and VR provided a significantly 
higher display rate than that of MIP (Table IV and Fig. 6).

Measurement of parameters in 30 patients with DeBakey 
type  III aortic dissection before endovascular‑covered 
stent‑grafting. Statistical analysis demonstrated that MSCTA 
provided better effects in displaying the distance between 
the first entry site and the orifice of LSCA than that of DSA. 
However, there was no significant difference in the measure-
ments of other parameters between MSCTA and DSA 
(P>0.05) (Table V and Fig. 7).

MSCTA revealed that one entry tear was found in five 
of 30  patients with DeBakey type  III aortic dissection, 
two entries in three patients and more than two entries in 
22 patients. DSA revealed that one entry tear was found in one 
patient, two entries in one patient, and two or more entries in 
28 patients. There was a statistical difference in the number 
of entry tears between DSA and MSCTA (Z=‑2.076, P=0.038, 
Wilcoxon rank‑sum test). The involved branch vessel of aortic 
dissection was shown clearly by MSCTA, the left renal artery 
was found in 13 patients, including five patients suffering from 
complicated poor renal perfusion; the right renal artery was 
found in 12 patients, including six patients having complicated 
poor renal perfusion; the celiac artery, superior mesenteric 
artery as well as left and right iliac arteries were found in 13, 9, 
12 and 17 patients, respectively. Furthermore, seven patients 
were identified involving the bilateral iliac artery.

Discussion

The key to CT angiography‑mediated diagnosis of aortic 
diseases is the CT angiography examination technique. 
MSCTA provides rapid scanning and 3D reconstructed 
images at any plane that can clearly show the course of fine 
vascular branches without distortion. Routine scanning from 
the superior aperture of the thorax to the pubic symphysis is 
necessary and slice thickness can be adjusted according to the 
range of lesions in different regions (8,9). The results of the 
present study have demonstrated that 10 mm slice thickness 
and 1.25 mm slice interval did not produce optimal effects 
on the quality of aortic MSCTA images, although the X‑ray 
exposure dose was reduced. However, for some target regions, 
such as renal artery branches and their origins, thin slices 
were selected, and pitch and slice interval reconstruction 
was correspondingly adjusted. Some scholars suggested 
using electrocardiogram gating and modified reconstruction 
algorithms in CT examination of the aorta to reduce aortic 
pulsation artifacts and decrease the rate of misdiagnosis (9,10).

Presentations and significance of aortic dissection by 
MSCTA. The presentations of MSCTA are primarily 
described as follows (3,8‑11): i) Aortic true and false lumens, 
which are a direct sign of CT diagnosis; ii) a linear low‑density 

Figure 7. (A and B) Measurement of main parameters using MSCTA. (C and D) DSA prior to implantation of the stent‑graft. The thick arrow shows the aortic 
diameter at the orifice of LSCA and the thin arrow shows the distance between the first tear entry and the orifice of LSCA. MSCTA, multislice computed 
tomography angiography; DSA, digital subtraction angiography; LSCA, left subclavian artery.

Table V. Comparison of parameters (mm) in 30 patients with 
DeBakey type III aortic dissection by MSCTA and DSA.

Item	 Mean ± SD
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
	 MSCTA	 DSA	 t/z	 P‑value

Length of the 	 1.4±0.5	 1.5±0.5	‑ 0.562	 0.579
first entry tear
Distance between	 3.5±2.7	 4.2±2.8	‑ 3.114	 0.002
first entry tear
and LSCA
Aortic diameter of	 2.6±0.3	 2.7±0.3	‑ 2.006	 0.054
LSCA opening site
Maximum diameter	 2.0±0.5	 1.9±0.5	 0.533	 0.598
of true lumen
Maximum diameter	 1.5±0.8	 1.5±0.7	 1.867	 0.072
of false lumen

MSCTA, multislice computed tomography angiography; DSA, digital 
subtraction angiography; LSCA, left subclavian artery.
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shadow between true and false lumens resulting from contrast 
enhancement; iii)  discontinuation of the intimal flap at 
the intimal entry also provides diagnostic value for aortic 
dissection; iv) aortic intimal calcification ingression, >5 mm; 
v) aortic dissection leak or rupture that leads to the forma-
tion of hydrops surrounding the aorta or accumulating in the 
thoracic or abdominal cavity; and vi) thrombosis of the false 
lumen presents a high‑density shadow in the acute phase and 
low‑density shadow in the chronic phase.

Results from the present study have shown that the display 
rate of the true and false lumens as well as the intimal flap 
in aortic dissection were 100%. The morphological deter-
mination of the true and false lumens in MSCTA of aortic 
dissection was dependent on the following features: i) The 
false lumen typically had a larger cross‑sectional area and a 
beak sign; ii) features indicative of a true lumen were outer 
wall calcification and eccentric intimal flap calcification; iii) at 
the aortic arch, when one lumen was encircled by another, the 
inner lumen was invariably the true lumen; iv) cobwebs were 
present only in the false lumen due to the ribbons of media that 
were incompletely sheared off by the dissection; and v) the 
free edge of the intimal flap generally protruded into the false 
lumen.

Understanding the number of initial entry tears and re‑entry 
as well as entry site in aortic dissection may be useful in the 
selection of proper treatment regimens. Of the 49 patients 
with aortic dissection, initial entry was found in 47 patients 
(95.92%), including four patients (8.16%) having two or more 
initial entries and re‑entry was found in 38 patients (77.55%), 
including 31 patients having two or more re‑entries. This 
information provided effective guidance for the management 
of re‑entries in the implantation of endovascular‑covered 
stent‑grafts in these patients.

Aortic dissection involves vascular branches, which may 
lead to various clinical symptoms of ischemia. One indication 
of acute dissection is the acute ischemia of organs induced by 
important vascular branches involved in dissection. Results 
from the present study showed that the right common iliac 
artery was usually involved in aortic dissection (27/49, 55.10%), 
followed by the left renal artery (24/49, 48.98%), and the LSCA 
(2/49, 4.08%). The blood of the right common iliac artery was 
supplied by the true and false lumens (25/49, 51.02%) and the 
blood of the right renal artery was supplied only by the false 
lumen (9/49, 18.37%).

Of 49 patients with aortic dissection, thrombosis of the false 
lumen was found in 28 patients (57.14%), while thrombosis of 
the true lumen was not found in any patients. This result was 
due to blood flowing slowly in the false lumen with a rough 
inner wall and low intraluminal pressure, during which red 
blood cells were destroyed and resulted in cell precipitation 
and eventually blood clotting. Lee et al (12) reported that this 
symptom can be used to effectively distinguish the true and 
false lumens with 100% specificity.

In the present study, there were 11 patients exhibiting 
hydrothorax, which was the most common complication in 
this series and was related to the inflammatory reaction. Two 
patients suffered from hydropericardium resulting from the 
dissection rupture or leakage; there were nine patients with 
aneurysms, including one patient with a false aneurysm and 
four patients with aneurysm‑like ectasias. Williams et al (13) 

conducted an in vitro study showing that changes in the dissec-
tion primarily appeared in the false lumen with slight changes 
in the true lumen, which corresponded with the results of the 
present study.

Effect of 3D image post‑processing techniques on presentation 
of aortic dissection. General axial‑view images can provide a 
qualitative diagnosis of aortic dissection and are the basis of 
MSCTA images, while reconstructed 3D images are predomi-
nant in showing the pathological changes of aortic dissection 
and compensate for the shortage of cross‑sectional CT images. 
Therefore, to most efficiently display the true and false lumens 
as well as the intimal flap of aortic dissection, different display 
techniques such as axial view images in conjunction with 
image post‑processing or a combination of multiple techniques 
should be employed (14‑17). In the present study, MPR, CPR, 
MIP and VR methods were used.

MPR and CPR provided a display rate of 95.92% in the 
entry tear site and a display rate of 100% in the intimal flap 
and the true and false lumens. MIP did not display the entry 
tear site and the intimal flap, and the display rate of the true 
and false lumens was only 67.35%. VR was the most effective 
method of displaying the intimal flap and may provide more 
intuitive images than MPR and CPR. MPR and CPR allow 
for the reconstruction of overlaid thin layers, which further 
reduces the partial volume effect. MPR is better in displaying 
the aortic root, the positional relationship between mural 
thrombosis and the vascular lumen, as well as the structure 
of the outer wall of the vascular lumen, compared with MIP. 
Thus, MPR is an optional imaging technique, except in the 
case of axial view images. MIP is the ideal reconstruction 
technique in CT angiography  (14), but provided the worst 
image effects in displaying aortic dissection in the present 
study. Therefore, for the diagnosis of aortic dissection, MPR, 
CPR, MIP and VR are powerful supplementary techniques for 
axial‑view images and each has advantages and disadvantages. 
In clinical studies, different image post‑processing techniques 
or a combination of various techniques in conjunction with 3D 
visualization of vascular structure and lesions should be used 
in different cases.

MSCTA vs. DSA in the diagnosis of aortic dissection. DSA 
has long been considered the ‘gold standard’ for the diagnosis 
of aortic dissection (18). It plays a key role in the treatment 
of aortic dissection because of its macroscopic, dynamic 
observation and immediate measurement properties. In this 
study, aortic dissection as shown by DSA presented aortic 
widening and wall thickening. In addition, the lesion range, 
invasion range and the arterial branches whose blood were 
supplied by the false lumen were clearly visible. DSA can also 
display aortic regurgitation and provide effective information 
for determining whether the aortic flap should be managed in 
ascending aortic dissections. However, DSA often requires 
aortic angiography of segments, which leads to high doses of 
contrast medium,  thereby increasing the possibility of poten-
tial complications. DSA showed a poor capacity to display the 
calcified plaques on the arterial wall in this study. This result 
influences the judgment of whether the intraluminal stents are 
closely attached to the aortic wall, and increases the possibility 
of internal hemorrhage.
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With the development of intravascular stenting, intralu-
minal grafting has gradually become the first choice in the 
treatment of aortic dissection (15). A key to intraluminal graft 
implantation is to sufficiently evaluate the various parameters 
of aortic dissection prior to surgery to guide the selection and 
placement of intraluminal stents and help determine indica-
tions and reduce complications.

Comparison of the measurement of intimal entry. Successful 
surgery depends on evaluating the entry site and size, and 
number of intimal flaps. The distance between the first entry to 
the LSCA is very important. Results from the present study have 
shown that using a high pressure syringe to create high‑speed 
and high‑pressure boluses in DSA displayed the entry better than 
MSCTA. In our experience, tangential projection angiography, 
especially in the left anterior oblique is useful in the detection of 
the entry and clearly visualizes the entry site and position, and 
adjacent vascular branches, in particular the positional relation-
ship between the first entry and the LSCA opening.

Comparison of the measurements of thoracic aorta diameter 
and entry size. The stents selected should be well matched to 
the vessels anchored (15‑20). Therefore, it is important to select 
appropriate stent diameters and lengths in the implantation of 
intraluminal covered stent‑grafts (14,15). Because of the first 
entry of DeBakey type III aortic dissection being situated at 
the distal end of the LSCA, the measurements of maximal 
diameter of the thoracic aorta at the LSCA opening and entry 
size are important for selection of the appropriate diameter 
and length of stent‑grafts. Data measurement is generally 
performed based on the aortic plane of the LSCA opening site. 
In the present study, there were no statistical differences in 
the diagnosis of aortic dissection between MSCTA and DSA. 
However, DSA only provides two‑dimensional information, 
while MSCTA can use various post‑processing techniques to 
reconstruct images from different directions based on original 
cross‑sectional CT data, which allows for 3D observation and 
enhances measurement accuracy.

Comparison of the evaluation of true and false lumens. It is 
highly important to determine certain information prior to 
surgery, including the invasion range above and below the false 
lumens, thrombosis, pressure to the true lumens, and whether 
the important vascular branches are supplied blood by the true 
lumen (21). In the present study, MSCTA with MPR, MIP, VR, 
and CPR were used to visualize the aorta, including the course 
and circulation of the aorta, invasion of important vascular 
branches, the course and degree of twisting of the true and false 
lumens, as well as thrombosis in the false lumen, which guided 
surgical proposals and determined surgical approaches. The 
results have also shown that MSCTA displayed the perfusion 
and related complications of invaded organs better than DSA.

In conclusion, among the 3D post‑processing reconstruc-
tion methods of MSCTA used in patients with aortic dissection, 
MPR and CPR were the optimal methods, followed by VR, and 
MIP. MSCTA may serve as the preferable imaging method 
to diagnose aortic dissection and evaluate the treatment of 
endovascular‑covered stent‑grafting, preoperatively. MSCTA 
has the potential to replace DSA as the gold standard in the 
examination of vascular diseases such as aortic dissection.
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