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Background
• Thoracic aortic dissection is one of the deadliest 

cardiovascular diseases encountered in the ED.
• In-hospital mortality up to 27%, even under optimal 

conditions.
• Difficult to diagnose and study because of the very low 

incidence of cases (3.5/100,000 per year) and varied 
clinical presentations.

• 5,000 to 10,000 cases annually in the U.S.

• The emergency physician must walk a careful line 
between the significant risks of missing the diagnosis 
and the considerable clinical and financial burden of 
overtesting for this rare entity. 



https://www.acep.org/patient-care/clinical-policies/thoracic-aortic-dissection/

https://www.acep.org/patient-care/clinical-policies/thoracic-aortic-dissection/


ACEP Clinical Policies Framework



In adult patients with suspected acute 
nontraumatic thoracic aortic dissection, are 
there clinical decision rules that identify a 
group of patients at very low risk for the 
diagnosis of thoracic aortic dissection?



Clinical Risk Scores for TAD

• A risk assessment score (aortic dissection 
detection [ADD] risk score) was developed from 
a risk assessment tool based on a guideline 
published by multiple professional societies

• Developed and tested retrospectively



Score = 0 to 3.  One point for each positive category



Level C Recommendation
In an attempt to identify patients at very low risk for 
acute nontraumatic thoracic aortic dissection, do 
not use existing clinical decision rules alone. The 

decision to pursue further workup for acute 
nontraumatic aortic dissection should be at the 

discretion of the treating physician.



In adult patients with suspected acute 
nontraumatic thoracic aortic dissection, is a 
negative serum D-dimer sufficient to identify 

a group of patients at very low risk for the 
diagnosis of thoracic aortic dissection?



D- Dimer in TAD
• 82 articles identified; 24 selected; 11 studies included.

• These studies suffer from selection bias and vary widely in the 
assays used to measure D-dimer. Even though the cutoff value for a 
positive test result, as well as the  type of assays used to measure 
D-dimer values, varied in the studies reviewed, D-dimer was highly 
sensitive for diagnosing acute thoracic aortic dissection, with 
sensitivities ranging from 91% to 100%. 

• However, given the low quality of these Class III studies, strong 
recommendations about the routine use of D-dimer testing alone 
cannot be made.



D- Dimer in TAD
• The following conditions may result in a low or false negative D-dimer value 

in patients with proven thoracic aortic dissection: 

• chronicity, 

• time from symptom onset, 

• presence of thrombosis or intramural hematoma, 

• short length of dissection

• young age of patient.

• If a patient has a positive D-dimer result, the diagnosis of thoracic aortic 
dissection cannot be made definitively without imaging. 



Level C Recommendation
In adult patients with suspected nontraumatic 

thoracic aortic dissection, do not rely on D-dimer 
alone to exclude the diagnosis of aortic dissection.





Key points
• ADD-RS=0/DD−

• failure rate of 0.3% (95% CI, 0.1–1.9) 
• efficiency of 15.9% (95% CI, 14.3–17.6) 

• ADD-RS ≤1/DD−
• failure rate of 0.3% (95% CI, 0.1–1) 
• efficiency of 49.9% (95% CI, 47.7–52.2)

Circulation. 2018;137:250–258. DOI: 
10.1161/CIRCULATIONAHA.117.029457 





Key points
• ADD risk score ≥1 

• sensitivity of 98.8
• specificity of 64.6% 

• ADD risk score ≤1 
• D-dimer had a sensitivity of 93.5% 
• D-dimer specificity of 63.2%, 
• Missed rate of 1.1%.

Eur Heart J Acute Cardiovasc Care. 2017 Aug;6(5):371-378.

https://www.ncbi.nlm.nih.gov/pubmed/26185259




Key points
• ADD risk markers (ADD-RS ≥ 1) 

• sensitivity of 100% (95% CI = 73.5%–100%) 
• specificity of 12.3% (95% CI = 9.1%–16.2%) 
• The negative likelihood ratio was 0 
• positive likelihood ratio was 1.14 (95% CI = 1.1–1.2)

Acad Emerg Med. 2019 Jun;26(6):632-638. doi: 10.1111/acem.13634. Epub 2018 Nov 20

https://www.ncbi.nlm.nih.gov/pubmed/30311318


Is the diagnostic accuracy of CTA at least 
equivalent to TEE or MRA to exclude the 
diagnosis of thoracic aortic dissection?









Level B Recommendation
Emergency physicians may use CTA to 

exclude thoracic aortic dissection 
because it has accuracy similar to that of 

TEE and MRA.



In adult patients with suspected acute nontraumatic 
thoracic aortic dissection, does an abnormal bedside 
TTE establish the diagnosis of thoracic aortic 
dissection?



Transthoracic Echocardiography (TTE)

• The diagnosis of thoracic aortic dissection is 
time sensitive and is frequently complicated by 
hemodynamic instability, limiting the ability to 
send the patient for tests such as CT or MRI

• TTE can be conducted at the bedside for an 
unstable patient.

• As the number of emergency physicians trained 
to perform TTE increases, it is immediately 
available in an increasing number of EDs



TTE for Acute TAD Literature
• Few high-quality studies addressing this important diagnostic question in ED 

populations.
• 51 studies identified, 36 selected, 6 included

• All studies suffered from some degree of spectrum bias because they 
enrolled a population with a higher prevalence of thoracic aortic dissection 
(19% to 93%) than that typically reported in ED patients being evaluated for 
thoracic aortic dissection.

• Many studies of TTE included TTEs that were performed after a diagnosis of 
thoracic aortic dissection was already established, likely inflating the 
sensitivity

• 4 of 6 included studies are older than 20 years, limiting the generalizability to 
current ultrasound technology that has since improved. 

• None of the studies evaluated emergency physician–performed TTE; rather 
they evaluated TTE performed by echo technicians or cardiologists



TTE for Acute TAD (Class II)
• In a Class II study, Evangelista et al evaluated TTE in 

143 consecutive patients, of whom:
• 8 had immediate indications for surgery due to hemodynamic 

instability and TTE findings consistent with thoracic aortic 
dissection, 

• 7 had inadequate echocardiography windows, and 
• 128 had adequate echocardiography windows.
• Prevalence of thoracic aortic dissection was 60% among the 

entire enrolled population.

• Diagnostic test characteristics were:
• sensitivity 74% (95% CI 65% to 84%) 
• specificity 74% (95% CI 62% to 85%)

Evangelista A, Avegliano G, Aguilar R, et al. Impact of contrast enhanced echocardiography on the diagnostic algorithm 
of acute aortic dissection. Eur Heart J. 2010;31:472-479.



TTE for Acute TAD (Class III)

• In 5 Class III studies with varying prevalence of 
disease, TTE was reported to have: 

• sensitivity ranging from 59% to 80%
• specificity 0% to 100%

39. Khandheria BK, Tajik AJ, Taylor CL, et al. Aortic dissection: review of value and limitations of two- dimensional echocardiography in a sixyear
experience. J Am Soc Echo. 1989;2:17-24.
40. Kodolitsch Y, Krause N, Spielmann R, et al. Diagnostic potential of combined transthoracic echocardiography and x-ray computed
tomography in suspected aortic dissection. Clin Cardiol. 1999;22:345-352.
41. Nienaber CA, von Kodolitsch Y, Nicolas V, et al. The diagnosis of thoracic aortic dissection by noninvasive imaging procedures. N Engl J Med. 
1993;328:1-9.
42. Roudaut RP, Billes MA, Gosse P, et al. Accuracy of M-mode and twodimensional echocardiography in the diagnosis of aortic dissection: an 
experience with 128 cases. Clin Cardiol. 1988;11:553-562.
43. Victor MF, Mintz GS, Kotler MN, et al. Two dimensional echocardiographic diagnosis of aortic dissection. Am J Cardiol. 1981;48:1155-1159.



Level B Recommendation

In adult patients with suspected nontraumatic 
thoracic aortic dissection, do not rely on an 
abnormal bedside TTE result to definitively 
establish the diagnosis of thoracic aortic dissection.



Level C recommendations

In adult patients with suspected nontraumatic 
thoracic aortic dissection, immediate surgical 
consultation or transfer to a higher level of care 
should be considered if a TTE is suggestive of 
aortic dissection. (Consensus recommendation)



In adult patients with acute nontraumatic thoracic aortic 
dissection, does targeted heart rate and blood 
pressure lowering reduce morbidity or mortality?



Hemodynamics and TAD Management
• The leading cause of death in patients with an aortic dissection is not the initial intimal tear, but 

progressive dissection that results in rupture.

• Progression of dissection has been attributed to the pulsatile nature of blood flow. Wheat 
described 2 key forces that may be targeted. 

• kinetic energy of the blood flow that can be reduced if the velocity of the blood flow is reduced

• pressure differentials throughout the aorta.
• Based on basic science studies largely conducted in animals 

• Medications that reduce heart rate and blood pressure have been recommended in the acute 
treatment of aortic dissection based on these principles 

• In their study from 1968, Wheat and Palmer suggested lowering the systolic blood pressure to 100 
mm Hg to 120 mm Hg. They inferred that the optimal blood pressure is the lowest one that 
maintains mentation and urine output. 

• Major specialty consensus guidelines currently present therapeutic targets of a heart rate of 60 
beats/min and a systolic blood pressure less than 120 mm Hg

• However, there is limited data to support specific blood pressure and heart rate targets in the acute 
setting. The majority of studies on hemodynamic control describe the success of therapeutic 
protocols that include various blood pressure and heart rates.



Literature on Hemodynamics and 
Acute TAD
• 55 articles were identified in the search. 37 selected for further review, with 1 study 

included

• In a Class III study by Kodama et al, 171 patients with a thoracic aortic dissection 
were followed for 27 months with 32 meeting the target heart rate control of less than 
60 beats/min. Heart rate was measured at 6 AM, noon, and 6 PM every day during 
the acute treatment with β-blockers. 

• The target heart rate was defined as an average of heart rate 3, 5, and 7 days after 
onset of treatment. 

• In patients with tight blood pressure control, the rate of adverse events was lower in 
those who also met the heart rate target (odds ratio 0.25; 95% CI 0.08 to 0.77).

• Maintaining a systolic blood pressure greater than 140 mm Hg has not been 
independently associated with an increase in aortic size in a multivariate analysis.

• In addition, there are no prospective human studies that demonstrate preferential 
treatment order of lowering heart rate before the blood pressure when selecting the 
initiating pharmacologic agent.

Kodama K, Nishigami K, Sakamoto T, et al. Tight heart rate control reduces secondary adverse events in patients with type B acute aortic
dissection. Circulation. 2008;118:S167-S170.



Level C Recommendation

In adult patients with acute nontraumatic thoracic 
aortic dissection, decrease blood pressure and 
pulse if elevated. However, there are no specific 
targets that have demonstrated a reduction in 
morbidity and mortality. 

(Consensus recommendation)



Discussion & Questions
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