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Background: Large aortic diameter is accepted as a risk factor 
for type A aortic dissection (TAAAD). However, a significant percentage 
of  TAAAD patients have aortas with no dilation. This paper seeks to 
study those patients with truly normal-sized ascending aortas.

Methods: The average diameter of  the healthy ascending thoracic 
aorta is 3.41 cm and 3.19 cm for men and women, respectively.   This 
study investigated TAAAD patients enrolled in the International Registry 
of  Acute Aortic Dissection with undilated aortas (diameter <4.0 cm) 
compared to those with dilated aortas (4.0 cm or larger).  Patients with a 
prior history of  aneurysm and/or dissection surgery were excluded.

Results: Overall, 1423 TAAAD patients with dilated ascending 
aortas and 175 patients with undilated aortas were studied. Mean ages 
were 62 and 59, respectively. Patients with normal-size aortas were more 
likely to have Marfan syndrome (6.9% versus 3.4%, p=.024), less likely to 
be of  white race (81.7% versus 89.5%, p=.002), and more likely to have 
an iatrogenic cause of  TAAAD (6.9% versus 1.4%, p<0.001).  Normal-
size patients were less likely to be hypotensive or in shock at presentation 
(16.3% versus 23.1%, p=0.047), and less likely to present with abnormal 
ECG (57.5% versus 66.3%, p=.027) and abnormal CXR (64.4% versus 
80.2%, p<0.001).  Normal-size patients were more likely to suffer from 
stroke in-hospital (18.7% versus 11.6%, P=.008).  In-hospital mortality 
did not differ between groups. Finally, among patients who died, those 
with normal-size aortas were less likely to have an abnormal EKG 
(53.6% versus 75.0%, p=.014) but otherwise did not differ from patients 
with dilated aortas with in-hospital mortality.

Conclusions: Ascending aortic size <4.0 cm in patients with 
acute type A aortic dissection is more frequently associated with Marfan
syndrome, possibly due in part to the dangerous degenerative phenotype 
that predisposes these patients to earlier dissection. Smaller aortic size 
was also more common among patients with iatrogenic causes of  
dissection.  Mortality was similar between groups. Among patients who 
died, an undilated aorta is associated with a greater likelihood of  
abnormal EKG on presentation.
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ABSTRACT

CONCLUSION

RESULTS
• Although acute aortic dissection is often associated with aneurysm, a 

significant number of  patients dissect at sizes below prophylactic 
guidelines for resection.

• A previous IRAD study of  591 Type A patients noted the majority 
had a post-dissection aortic diameter less than 5.5 cm; however, little 
is known about those patients who dissect with undilated aortas.

RESULTSBACKGROUND

• Patients with Marfan syndrome are more likely to present with aortic 
diameters <4.0 cm, possibly due to aortic wall degeneration associated 
with this connective tissue disease.

• Iatrogenic causes of  dissection were more common in the <4.0 group.
• Abnormal chest x-ray and echocardiogram were more common in 

patients with ascending size ≥4.0 cm.
• Mortality and in-hospital complications were similar between groups, 

with the exception of  stroke, which was higher in the larger diameter 
cohort.

METHODS

STATISTICAL METHODS
• Chi-Squares analysis or Fischer’s Exact Test where appropriate was 

used to compare categorical variables.  Continuous variables were 
analyzed by students t-test or non-parametric test of  medians for 
variables with skewed distributions.  

• The study included  patients with Type A aortic dissection enrolled in 
the International Registry of  Acute Aortic Dissection with ascending 
aortic size data recorded at presentation.

• Patients with a prior history of  aneurysm or dissection surgery were 
excluded from the analysis.

• All measurements were taken post-dissection during the acute phase, 
prior to any interventions.

<4.0 cm ≥4.0 cm p-value

Age (mean ± SD) 58.5 ±14.1 61.9 ± 14.5 0.003
Gender – male 117 (66.9%) 955 (67.1%) 0.946
Race – white 138 (81.7%) 1207 (89.5%) 0.002
Marfan syndrome 12 (6.9%) 48 (3.4%) 0.024
Bicuspid aortic valve 3 (1.9%) 63 (5.1%) 0.105
Hypertension 122 (70.1%) 1022 (72.5%) 0.501
Atherosclerosis 45 (25.7%) 278 (19.9%) 0.072
Known aortic aneurysm 6 (3.5%) 148 (10.6%) 0.003
Family history of  aortic dissection 11 (14.9%) 48 (9.0%) 0.111
Current smoker 31 (39.7%) 152 (29.6%) 0.070
Iatrogenic dissection 12 (6.9%) 20 (1.4%) <0.001
Prior cardiac surgery 11 (6.4%) 92 (6.5%) 0.946

Table 1. Demographics and Patient History

1598 Type A 
Patients

Diameter 
≥4.0 cm

N=1423
(89.0%)

Diameter 
<4.0 cm

N=175
(11.0%)

Figure 1. Definitive Management

(p-value is non-significant for all management types.)

<4.0 cm ≥4.0 cm p-value

Stroke 32 (18.7%) 157 (11.6%) 0.008
Coma 8 (4.7%) 79 (5.8%) 0.554
Myocardial infarction 11 (6.7%) 71 (5.4%) 0.496
Mesenteric ischemia/infarction 6 (3.6%) 86 (6.3%) 0.166
Acute renal failure 35 (20.8%) 334 (24.5%) 0.301
Extension of  dissection 16 (9.5%) 101 (7.5%) 0.360
Cardiac tamponade 24 (14.3%) 252 (18.5%) 0.180
Limb ischemia 12 (7.2%) 162 (11.9%) 0.069

Table 3. In-Hospital Complications

Figure 2. In-Hospital Mortality
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(p-value is non-significant for all management types.)

<4.0 cm ≥4.0 cm p-value

Gender (male) 18 (60.0%) 201 (61.3%) 0.890
Presenting coma/

altered consciousness 7 (28.0%) 62 (20.5%) 0.379

Pulse deficits 5 (22.7%) 87 (37.0%) 0.181
Atherosclerosis 11 (36.7%) 76 (23.8%) 0.120
Abnormal EKG 15 (53.6%) 225 (75.0%) 0.014
Pre-operative limb ischemia 1 (3.6%) 52(17.4%) 0.062

Table 4. Univariate Associations with In-Hospital Mortality
(comparisons limited to patients who died)
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<4.0 cm ≥4.0 cm p-value

Abnormal CXR 87 (64.4%) 853 (80.2%) <0.001
Abnormal ECG 92 (57.5%) 873 (66.3%) 0.027
Pericardial Effusion 55 (35.0%) 596 (44.6%) 0.022
Presenting hypotension/shock 27 (16.3%) 311 (23.1%) 0.047

Table 2. Presenting Clinical Features
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