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The RAC, bleb, and crossed aorta signs: retroaortic
anomalous coronary artery visualization by transthoracic
echocardiography
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Transtorakalni echokardiografie pfedstavuje uzite¢ny ndstroj pro screening vrozenych anomalii koronarnich
tepen. Jednoznacné vyvratila nazor, ze anatomii koronarnich tepen nelze zkoumat neinvazivné. Uznavaji
se tfi echokardiografické znaky souvisejici s anomaliemi levé koronarni tepny. Tyto znaky jsou: znak retro-
aortalniho r. circumflexus (retroaortic circumflex, RAC), znak bublinky (bleb sign) a znak prekfizené aorty
(crossed aorta sign). Znak RAC je vysoce specificky a na popisu echokardiogramu jednoznaéné ukazuje na
anomalni koronarni tepnu. Je viak naprosto nezbytné ho odlisit od podobné vypadajicich struktur. Proto se
doporucuje jako primarni metody pro ovéfeni zndmych anomalii koronérnich tepen nebo podezieni na né
pouzit koronarni CT angiografii.

© 2025, CKS.

ABSTRACT

Transthoracic echocardiography is a useful screening tool for identifying congenital coronary artery (CA)
anomalies. It has effectively dispelled the notion that CA anatomy cannot be identified noninvasively. There
are three recognized echocardiographic signs associated with anomalous left coronary artery. These signs
are the retroaortic circumflex (RAC) sign, the blew sign, and the crossed aorta sign. The RAC sign is highly
specific and should strongly indicate an anomalous coronary artery on echocardiogram reports. However,
it is crucial to distinguish it from similar-looking structures. Therefore, coronary computed tomography an-
giography is recommended as the primary method for assessing known or suspected coronary anomalies.

Introduction

TTEis a highly recommended modality in clinical practice
due to its versatility, safety, cost-effectiveness, and non-in-

Identification of congenital coronary artery (CA) anomali-
es using transthoracic echocardiography (TTE) as a scree-
ning tool has become routine and has helped dissipate
the notion that CA anatomy cannot be identified nonin-
vasively. In the last years, coronary computed tomography
angiography (CCTA) has replaced cardiac catheterization
as the primary tool for the characterization of most con-
genital CA anomalies.'?

vasive nature. It can also be performed easily in any clini-
cal setting, making it a widely available option for many
patients.>* Three signs are recognized echocardiographic
features well linked with anomalous left coronary artery,
specifically associated with left circumflex (Lcx) artery ab-
normalities. These signs are: 1) The retro-aortic course of
the Lcx (RAC) sign, described as a “tubular shape”3in TTE,
2) the “bleb sign” described by Wierzbowska—Drabik et
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Fig. 1 - Apical four chambers view showed the retroaortic circumflex (RAC) sign.

al. by transesophageal echocardiography (TEE) studies, as
a round structure in the mitro-aortic angle in the aortic
long-axis view,> and 3) the ‘crossed aorta sign’, a binary
structure that appears to cross the aorta perpendicular
to its longitudinal axis in an apical five-chamber view.5’

Case presentation

An asymptomatic 16-year-old male underwent a routine
cardiac evaluation. RAC sign was incidentally detected by
TTE. In the apical 4 chambers (A4CQ) view, tilting anterior
demonstrated the RAC sign, a highly echogenic tubular
structure in the retro-aortic region above the mitral val-
ve (Fig. 1, and Video 1). Additionally, in the parasternal
long-axis view, a round structure next to the aorto-mitral
curtain, known as the bleb sign, was also identified (Vi-
deo 2). The RAC sign was also evident in the short-axis
(SAX) as a tunnel-shaped structure located behind the
aortic root. This structure is also an orthogonal view of
the “bleb sign”. An anomalous LCx was confirmed with
CCTA (Figs 2, and 3).

Discussion

Anomalous origin and course of the LCx from the right
sinus of Valsalva is the most frequent anomaly (0.39%).8
Traditionally, coronary angiography has been required
for diagnosis; however, these tests are expensive and
invasive. Currently, CCTA is considered superior to con-
ventional angiography in diagnosing and classifying co-
ronary anomalies®'®since it provides useful information
regarding the anatomy and course of anomalous coro-
nary arteries.

Fig. 2 - Coronary computed tomography angiography (CCTA).
Three-dimensional reconstruction showing the origin of the coro-
nary arteries.

In 2018 Witt et al. reported that RAC sign was seen
in 63.3% of patients with confirmed coronary anomalies
and in 6.1% of patients with normal coronary anatomy.?
They also reported that the RAC sign had a sensitivity
of 63.3% and a specificity of 93.9%. Additionally, these
authors demonstrated a significant association between
the RAC sign and the presence of a retro-aortic anoma-
lous coronary artery (p <0.001).> When RAC and bleb
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Fig. 3 - Virtual coronary endoscopy created by computed tomography angiography. Visualization of right coronary ostium
(white arrow) left coronary ostium (black arrow), and independent circumflex ostium (black circle).

signs are present in an echocardiographic routine study,
it's important to consider other more common findings
as possible differential diagnoses. In the A4C view, the
RAC sign may be mistaken for the coronary sinus, which
is typically located further back. Other possible causes of
confusion include catheters, coronary calcifications, and
calcifications of the aortic valve or mitral annulus. In addi-
tion, the bleb sign can be differentiated from an abscess
of the mitral-aortic fibrosa by observing the retro-aortic
tubular appearance of the structure in the SAX view.3467
The use of CCTA is a reliable noninvasive tool for defining
anomalous coronary arteries and provides detailed three-
dimensional anatomic information that may be difficult
to obtain with invasive coronary angiography.®

Conclusion

The RAC, bleb, and crossed aorta signs offer a noninva-
sive means of identifying an anomalous LCx. The RAC
sign also has a high specificity, signifying that its presence
could be documented as strongly suggestive of an ano-
malous coronary artery on echocardiogram reports. This
case emphasizes the significance of maintaining a high
level of suspicion of coronary anomalies when RAC and/
or bleb signs are present in routine echocardiographic
studies. The usefulness of these signs should not be over-
looked or misinterpreted, as being aware of their signifi-
cance can prevent confusion. CCTA has been recommen-
ded as the first-line method for the assessment of known
or suspected coronary anomalies.

Conflict of interest
The authors declare that they have no conflicts of inter-
est.

Funding
None.

Ethical statement

All ethical matters have been fully considered to protect
the rights of the patient. This case report was exempted
from approval by the Institutional Ethics Committee.

Informed consent

Written informed consent was obtained from the patient
for the publication of this case report and accompanying
images.

Credit authorship contribution statement

Diaz Alejandro: conceptualization, writing original draft,
review & editing. Victoria Vannoni and Sofia Inclan: con-
ceptualization, writing original draft.

Jose Guillen and Daiana Cattaneo: methodology, writing,
review & editing.

References

1. Frommelt P, Lopez L, Dimas VV, et al. Recommendations for
Multimodality Assessment of Congenital Coronary Anomalies:
A Guide from the American Society of Echocardiography:
Developed in Collaboration with the Society for Cardiovascular
Angiography and Interventions, Japanese Society of
Echocardiography, and Society for Cardiovascular Magnetic
Resonance. J Am Soc Echocardiogr 2020;33:259-294.

2. LopezL, Saurers DL, Barker PCA, et al. Guidelines for
Performing a Comprehensive Pediatric Transthoracic
Echocardiogram: Recommendations from the American Society
of Echocardiography. J Am Soc Echocardiogr 2024;37:119-170.

3. Witt CM, Elvert LA, Konik EA, et al. The RAC Sign: Retroaortic
Anomalous Coronary Artery Visualization by Transthoracic
Echocardiography. JACC Cardiovasc Imaging 2018;11:648-649.



50 The RAC, bleb, and crossed aorta signs

4. Mancinelli A, Golino M, Miglierina E, et al. Three 7. Massobrio L, Valbusa A, Bertero G, et al. Detection of the
Echocardiographic Signs to Identify Anomalous Origin of the “Crossed Aorta Sign” during Echocardiography before
Circumflex Coronary Artery from the Right Sinus of Valsalva: Angiography. Case Rep Cardiol 2017;2017:9249821.
A Case Report. CASE (Phila) 2020;4:324-327. 8. Opolski MP, Pregowski J, Kruk M, et al. Prevalence and

5. Wierzbowska-Drabik K, Szymczyk K, Kasprzak JD. Anomalous characteristics of coronary anomalies originating from the
circumflex origin from the right coronary artery forming opposite sinus of Valsalva in 8,522 patients referred for
‘bleb sign’ in transoesophageal echocardiography. Eur Heart J coronary computed tomography angiography. Am J Cardiol
Cardiovasc Imaging 2014;15:932. 2013;111:1361-1367.

6. Wierzbowska-Drabik K, Kasprzak JD, Mrozowska-Peruga 9. Narula J, Chandrashekhar Y, Ahmadi A, et al. SCCT 2021 Expert
E, Peruga JZ. Circumflex Origin from Right Coronary Consensus Document on Coronary Computed Tomographic
Artery--The Anomaly That Should Not Be Omitted during Angiography: A Report of the Society of Cardiovascular Computed
Echocardiography--“Crossed Aorta” and “Bleb Sign” Tomography. J Cardiovasc Comput Tomogr 2021;15:192-217.
Presentation after Stents Implantation. Echocardiography 10. Gentile F, Castiglione V, De Caterina R. Coronary Artery

2016;33:659-660.

Anomalies. Circulation 2021;144:983-996.



