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Abstract

Acute type A aortic dissection is among the most dangerous cardiovascular emergencies. Our goals were to gather the
most up-to-date clinical data on TTE's diagnostic test accuracy and assess its potential application in the treatment of
individuals with probable AD. This study followed the PRISMA guideline. Studies that employed TTE to examine type A
or ascending dissection in people, whether randomized or non-randomized, were included because they met a clear
reference standard. We searched, Embase, Scopus, MEDLINE, and Web of Science, the search was conducted without
regard to language and includes studies published between 2014 and 2024. We found that patients with suspected type
A AD can be triaged quickly using TTE as a first-line method. It provides emergency physicians with vital information
to assist them make decisions about whether to transfer patients to specialized institutions or proceed swiftly to
advanced aortic imaging procedures. TTE cannot be used as a stand-alone test to rule in and rule out type A AD, even
when it is used in conjunction with the AD risk score classification. Preliminary findings indicate that TTE can rapidly
provide critical diagnostic information in patients presenting with shock or hypotension, but more thorough
investigation is required.
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1. Introduction

One of the most serious cardiovascular emergencies is acute type A aortic dissection (AD) [1,2]. However, non-specific
symptoms might make diagnosis difficult. Certain aortic imaging techniques are necessary for an accurate and thorough
depiction of aortic anatomy and problems. Tools like as computed tomography (CT), magnetic resonance imaging (MRI),
transthoracic echocardiogram (TTE), and transesophageal echocardiography are essential in this process. The severity
of the patient's illness, the availability of an imaging modality at the institution, and the presence of a skilled imaging
specialist may all influence the choice of modality. Because of its widespread use and speedy production of high-
resolution, crisp 3D pictures, CT scanners are the go-to option for assessing possible aortic problems and vascular
treatments, particularly in emergency situations [3].

As abedside diagnostic solution, TTE provides mobility and high availability. TTE is recommended as the initial imaging
test for patients suspected of having AD by the European Cardiology Society and the European Echocardiography
Association. This is especially advised when a patient's AD Risk Score indicates a low likelihood of AD [4]. Confirmatory
imaging is necessary for patients with positive D-dimer test findings because of their high sensitivity and lack of
specificity [5]. TTE has gained popularity as a screening method because of its accessibility, non-invasiveness, and lack

* Corresponding author: Nadia Mohammed Awaji.

Copyright © 2025 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution License 4.0.


http://creativecommons.org/licenses/by/4.0/deed.en_US
https://wjarr.com/
https://doi.org/10.30574/wjarr.2025.26.2.1882
https://crossmark.crossref.org/dialog/?doi=10.30574/wjarr.2025.26.2.1882&domain=pdf

World Journal of Advanced Research and Reviews, 2025, 26(02), 2258-2263

of radiation [6]. To help identify direct and indirect indications of AD, TTE makes it possible to see the thoracic aorta,
pericardium, and cardiac valves [7]. If the ascending aorta exhibits aortic wall thickening (diameter more than 5 mm)
or an intimal flap separating two aortic lumens, the direct TTE sign is positive. An echocardiographic finding that
indicates high-risk characteristics or consequences of AD, such as pericardial effusion or cardiac tamponade, aortic
regurgitation, or dilatation of the thoracic aortic root (diameter more than 4 cm), is known as an indirect TTE sign [8].
We aimed to compile the most recent clinical data on the diagnostic test accuracy of TTE and evaluate its potential use
in treating patients with suspected AD.
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2. Method

We conducted a comprehensive analysis of research comparing TTE's effectiveness in evaluating type A AD. The
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement was adhered to in this
investigation. We included studies with a well-defined reference standard that used TTE to investigate type A or
ascending dissection in humans, whether randomized or non-randomized. Studies that were prospective or
retrospective were acceptable. Animal experiments, reviews, criticism, and case reports were not included.

The following search keywords were used in a systematic search across Embase, Scopus, MEDLINE, and Web of Science:
echocardiography, sonography, ultrasound, type A aortic disection, proximal, ascending. Studies published between
2014 and 2024 were included in the search, with no language constraints.

Based on the previously mentioned criteria, two writers independently reviewed and chose papers; differences were
settled by consensus with a third author. Following screening, studies found in various databases were de-duplicated.
The whole text of the articles that made it beyond the first screening was examined (Fig 1). Results from the reference
standard were used to determine outcomes in cases when only incomplete information was available. Datasets were
ostensibly grouped according to sonographic results based on the presentation of findings in the included research. The
population, study design, study goal, key findings, conclusion, and reference standard were all retrieved.

3. Result

We included 5 articles in this systematic review (Fig 1), the articles assessed the use of TTE in detection of acute AD in
emergency department, authors used CT, CT angiography and autopsy as reference standards tests when compare TTE
to other modalities. Hui et al. (2022) reported that 33.0% of the patients had a type A AD diagnosis. The sensitivity and
specificity for Type A AD were 43.0% and 97.0%, respectively, when direct TTE signals were present, and 97.0% and
78.0%, respectively, when any TTE indication was present. The additive advantage of TTE was greatest in those with a
low clinical risk of Type A AD. When there were no direct symptoms of TTE and the risk score was less than 1, the
sensitivity of the Type A AD rule-out was 98.4%. When compared to CT angiography, emergency physician TTE showed
a sensitivity of 86.4% and a specificity of 100.0% (Wang et al.,, 2020). The door-to-diagnosis time for the TTE group was
10.5 minutes, while it was 79.0 minutes for the control group. The door-to-CT angiography, examination, and door-to-
targeted-treatment timings did not differ between the TTE and control groups. The TTE group had a 4.2% in-hospital
death rate and a 25.0% 3-month post-discharge mortality rate, compared to 9.1% and 20.8% for the control group. Main
characteristics of the included studies were presented in (Table 1).

According to Sobczyk et al. study there is no appreciable differences between CT and TTE in terms of diagnosing
proximal AD. Patients with aortic valve abnormalities were more likely to have a composite transplant, whereas patients
with normal aortic valve images were more likely to receive valve sparing surgery (50.8%). According to the R-
Spearman statistics, there is a strong positive correlation between the maximum diameter of the ascending aorta as
assessed by TTE and CT, as well as between TTE and intraoperative measurement.

Table 1 study design, aim and main findings of the includes studies

Citation Study design Study aim Main findings
Nazerian | Multicenter To assess the diagnostic | The sensitivity for diagnosing type A AD was 88%
et al,, | prospective efficacy of TTE conducted | when any TTE indication of AD was detected.
2014 [9] by emergency doctors in | Diagnostic sensitivity was raised to 96% in the
suspected type A AD, both | presence of any FOCUS indication or an AD detection
by itself and in conjunction | risk score greater than 0. Direct FOCUS sign
with the AD detection risk | identification showed a 94% specificity, whereas
score. direct TTE sign detection combined with an ADD risk

score > 1 had a 98% specificity.

Hui et al, | Retrospective To assess TTE's | 33.0% were diagnosed with type A AD. For Type A AD,
2022 [10] | observational effectiveness in type A AD | the sensitivity and specificity were 43.0% and 97.0%,
study screening in individuals | respectively, for the presence of direct TTE signals
who have had an ST- | and 97.0% and 78.0%, respectively, for the presence
segment raised myocardial | of any TTE sign. In individuals with a low clinical
infarction. likelihood of Type A AD, the additive benefit of TTE
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was most noticeable. The sensitivity of the Type A AD
rule-out was 98.4% when the risk score was <1 and
there were no direct TTE symptoms.

Wang et
al, 2020

(6]

Single  center
prospective

To investigate how
emergency physicians' use
of TTE affects AD patients'
diagnosis, care, and safety in
emergency situations.

In the TTE group, emergency physician TTE had a
sensitivity of 86.4% and a specificity of 100.0% when
compared to CT angiography. The TTE group's door-
to-diagnosis time was 10.5 minutes, whereas the
control group's was 79.0 minutes. There were no

differences between the TTE and control groups in the
door-to-CT angiography, examination, or door-to-
targeted-treatment times. The TTE group saw an in-
hospital death rate of 4.2% and a 3-month post-
discharge mortality rate of 25.0%, while the control
group experienced rates of 9.1% and 20.8%.

Tokuda et
al, 2018
[11]

Single  center
retrospective

To evaluate the predictive
values for AD markers in
stroke or transient ischemic
attack patients.

Patients with AD had substantially greater initial D-
dimer concentrations, systolic blood pressure
laterality, and more often pericardial effusion on
echocardiography and common carotid artery
dissection on TTE than patients without AD. AD on
TTE has adequate sensitivity and seems to be the most
disease-specific result.

There were no discernible differences between CT
and TTE in terms of detecting proximal AD, according
to statistical analysis. A composite graft was the
preferred method for individuals with anomalies of
the aortic valve, whereas the valve sparing surgery
was more likely to be performed on patients with
normal aortic valve images (50,88%). The maximal
diameter of the ascending aorta as determined by TTE
and CT, as well as TTE and intraoperative
measurement, have a high positive connection,
according to the R-Spearman statistics.

Sobczyk et
al, 2015
[12]

Comparative
study

The purpose of the study
was to determine if TTE is
more accurate than CT in
diagnosing acute type A AD.

4. Discussion

The purpose of this study was to assess TTE's ability to diagnose proximal AD by identifying certain sonographic
features. We found that, given its low likelihood ratio, strong diagnostic odds ratio, low sensitivity, and low number
needed to treat, the systematic evaluation of each sonographic characteristic may help reduce suspicion for proximal
AD. The identification of a specific group combined with negative ultrasound results after the methodical evaluation of
any sonographic feature can effectively and confidently rule out proximal AD.

In contrast to Nazerian et al. [9] findings for emergency doctors performed TTE, which showed sensitivity of 88% and
specificity of 96%, Wang et al. [6] study revealed that the sensitivity of TTE for type A AD was 90.9% and the specificity
was 100%. The discrepancy suggests that specialized training and expertise have a significant impact on the test's
sensitivity and specificity. A longer training period and a more uniform picture gathering procedure may also help to
enhance the outcome. For the first 48 hours, the patient death rate for type A AD rises by 1% to 2% every hour [13].
Therefore, for this kind of patient, reducing the diagnostic time is essential. In Wang et al.'s study, the emergency doctors
performed TTE examination was conducted concurrently with the patient's standard diagnostic and therapeutic
procedures, and it did not lengthen those times. This extra evaluation had no effect on the therapeutic plan because the
attending physician on duty was blinded to the test results.

TTE has so far demonstrated varying degrees of sensitivity and specificity for the identification of typical type A AD
when conducted by experienced cardiologists in various clinical situations [7,14]. The sensitivity of direct sonographic
signs of AD was significantly higher in a study by Cecconi and colleagues [7] evaluating the diagnostic performance of
TTE performed by skilled cardiologists with extensive experience in 270 patients with suspected type A AD in the
intensive care unit or emergency department. This suggests that specific training and experience in TTE significantly
affect the sensitivity of this technique [7].
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TTE cannot, however, be utilized as a stand-alone test to rule in or rule out type A AD in all individuals, as demonstrated
by earlier research. For example, in Nazerian et al. [9] cohort, if the decision to send patients to immediate surgery had
been based solely on the detection of a "normal TTE," six potentially life-saving operations would have been missed,
and 14 inappropriate interventions would have been generated if the decision had been based on the diagnosis of
intimal flap/intramural hematoma at TTE examination. Advanced aortic imaging investigations like CT angiography,
TEE, or MRI must be used to compare the poor accuracy of TTE with 95-100% sensitivity and 94-100% specificity [15-
17].

List of abbreviations

TTE, Transthoracic echocardiography

AD, Aortic dissection

MRI, magnetic resonance imaging

CT, computed tomography

PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses

5. Conclusion

TTE can be used as a quick first-line tool to triage patients with suspected type A AD. It gives emergency physicians
crucial information to help decide whether to move quickly to advanced aortic imaging tests or to transfer patients to
specialized facilities. Even when performed in conjunction with the AD risk score categorization, TTE cannot be utilized
as a stand-alone test to rule in and rule out type A AD. Although more extensive research is necessary, preliminary
results show that TTE can quickly give vital diagnostic information in patients presenting with shock or hypotension.
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