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Investigation of imaging features of limited intimal tear of ascending aorta based on CT
angiography

SHEN Wenting, XU Yi, WANG Yunfei, YIN Fan, SHI Xiayun, ZHU Xiaomei"
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[Abstract] Objective: To investigate the imaging features of limited intimal tear (LIT) of ascending aorta in patients with acute
aortic syndrome (AAS) , and compare the imaging differences between LIT and other types of AAS. Methods: CT angiography (CTA)
data of 212 patients with AAS and 212 normal controls were retrospectively enrolled. There were 120 cases of aortic dissection (AD),
52 cases of intramural hematoma (IMH) and 40 cases of LIT. The imaging parameters included maximal diameter, minimal diameter
and area of the ascending aorta at the lesion, adjacent normal ascending aorta and descending aorta at corresponding level respectively.
Aortic remodeling index was calculated as maximal diameter/minimal diameter. Results: The maximal diameter of involved ascending
aorta in LIT group were larger than those in AD group and IMH group (P < 0.05), the remodeling index was also higher than that in the
AD group and IMH group (P < 0.05). Binary logistic regression analysis suggested that the maximal diameter of ascending aorta was an
independent predictor of LIT occurrence (OR: 1.533, P < 0.001). Conclusion: The imaging parameters of LIT are different from those of
other types of AAS lesions. When the maximal diameter of the ascending aorta was greater than 40.5 mm in patients with suspected
AAS, LIT should be considered clinically.
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Table1 Comparison of clinical data among AD group, IMH group, LIT group, and control group

Clinical data AD group(n=120) IMH group(n=52) LIT group(n=40) Control group(n=212) P

Age(years,x £ s) 54+ 14 63 + 10 59+19 55+ 14 0.002
Male[n(%) ] 99(82.5) 30(57.7) 27(67.5)" 132(62.3) <0.001
Hypertension[ n(%) | 88(73.3) 38(73.1) 30(75.0)" 73(34.4) <0.001
Hyperlipemial n(%) ] 12(10.0) 2(3.8) 5(12.5) 21(9.9) 0.486
Diabetes|[ n(%) ] 6(5.0) 3(5.8) 2(5.0) 35(16.5) 0.003
Smoking[n(%) ] 37(30.8) 11(21.2) 12(30.0) 43(20.3) 0.131
Thoracic aortic atherosclerosis[ n(%) | 54(45.0) 35(67.3) 26(65.0)* 63(29.7) <0.001

P represents the difference among groups; compared with the AD group, ‘P <0.05; compared with the control group, P <0.05.
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A: Linear-shaped LIT, CT angiography images show focal linear filling defect of the ascending thoracic aorta (black arrow). Volume-rendered (VR)

CT image shows the linear defect of the aortic root (white arrow). B: Stellate-shaped LIT, CT angiography images show undermined edges in the ascending
aorta, the tear inner membrane is free (black arrow) , and a few intramural hematoma formation. VR CT image shows ovoid bulge (white arrow ) .
C : T-shaped LIT, CT angiography images show elongated undermined edge (black arrow). VR CT image shows a triangular tear pattern (white arrow).
D: L-shaped LIT, CT angiography images show undermined edges of the tear, with focal outpouching of the remaining aortic wall (black arrow). VR CT
image shows the L-shaped bulge of the ascending aorta(white arrow).
1 LIT #2558 CTA B
Figure 1 CTA images of a typical case of LIT
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Table 2 Comparison of aortic CT anatomical parameters among AD group ,IMH group,and LIT group (% +s)

Parameter AD group(n=120) IMH group(n=52) LIT group(n=40) P

Ascending aorta at the lesion

Maximal diameter(mm) 577+ 84 51.7+6.0 56.6 + 12.6" < 0.001

Minimal diameter(mm) 509 +74 473 +43 485+ 11.8 0.013

Area(mm?*) 2323.0+643.9 1978.5 £ 387.6 2250.8 £ 1127.7 0.015

Remodeling index 1.14 £ 0.09 1.09 £+ 0.06 1.18 £ 0.12" <0.001
Descending aorta

Maximal diameter(mm) 325+59 348 £4.1 284 +5.5" <0.001

Minimal diameter(mm) 299 +44 32.5+3.8 26.3 +4.2" <0.001

Area(mm®) 807.6 +267.0 942.5 +207.9 644.8 £ 238.2" <0.001
Ascending aorta without lesion

Maximal diameter(mm ) 48.0 £ 6.9 46.9+5.9 52.7+11.9* <0.001

Minimal diameter(mm) 45.2 + 6.1 44.1 £5.3 46.0 +9.7 0.403

Area(mm®) 1758.0 +471.4 1690.0 + 402.0 1985.3 + 883.6™ 0.033

Remodeling index 1.06 + 0.06 1.06 + 0.05 1.15+0.15™ <0.001
Aortic dilatation index at the lesion

Maximal diameter dilatation index 1.83 +0.41 1.50 +0.17 2.06 +0.57" <0.001

Minimal diameter dilatation index 1.74 + 0.40 1.47 +0.16 1.89 +0.53™ <0.001

Area dilatation index 3.16 £ 1.37 2.16 £ 0.48 3.79 £2.04* <0.001

P represents the difference among groups; compared with the AD group, P < 0.05; compared with the control group, "P < 0.05.
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Table 3 Univariate and multivariate regression analysis of clinical factors and imaging characteristics of LIT

Parameter LIT group Control group Univariate Multivariate

(n=40) (n=212) OR(95%CI) P Accuracy(%)  OR(95%CI) P

Maximal diameter of the ascending 527+119  344+42 1.533 <0.001 94.4 1.852 <0.001

aorta without lesion(mm,x + ) (1.323-1.776) (1.454-2.359)

Minimal diameter of the ascending 46.0+9.7 325+3.8 1.489 <0.001 92.5 - -

aorta without lesion(mm,x + s) (1.308-1.696)

Area of the ascending aorta without 19853 +883.6 901.9 +213.7 1.007 <0.001 93.7 - -

lesion(mm?,x + s) (1.004-1.009)

Maximal diameter dilatation index 1.92 +0.56 1.49+0.14 88.058 <0.001 90.5 0.003 0.010

(x+s) (18.483-419.533) (0.000-0.244)

Minimal diameter dilatation index 1.79 £ 0.46 147 £0.14 112.336 <0.001 89.7 - -

(x+s) (20.014-630.512)

Area diameter dilatation index 3.36+1.78 2,12+ 045 4.088 <0.001 90.1 - -

(F+s) (2.478-6.743)

Hypertension[n(%) ] 30(75.0) 73(34.4) 5.712 <0.001 84.1 6.433 0.035

(2.646-12.334) (1.135-36.464)
Thoracic aortic atherosclerosis 26(65.0) 63(29.7) 4.392 <0.001 84.1 9.068 0.015
(n(%)] (2.152-8.964) (1.539-53.439)
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Figure 2 ROC curves of the univariate and multivariate

prediction models of LIT
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