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Rare co-existence of variant left circumflex
artery origin and tortuous right bronchial
artery: a case report
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SUMMARY

Anatomical variations in coronary and bron-
chial arteries can significantly impact clinical
management and procedures.
A rare case of the separate origin of the left cir-
cumflex artery (LCX) from the left coronary sinus
was reported, coexisting with a tortuous and hy-
pertrophied right bronchial artery, identified on
contrast-enhanced computed tomography (CT)
angiography. The absence of the left main coro-
nary artery, observed in this patient, occurs in ap-
proximately 0.4% of the population and is relevant
for percutaneous coronary interventions, stent
placement, and surgical grafting. Coronary artery
tortuosity may further complicate catheterization
and contribute to myocardial ischemia. The tor-
tuous, hypertrophied bronchial artery increases
the risk of haemoptysis and may complicate em-
bolization. Although each anomaly is uncommon,
their concurrent presence is exceptionally rare.
This case highlights the importance of thorough
pre-procedural imaging and careful anatomical
evaluation to guide interventions, minimize pro-
cedural risks, and enhance patient management,
while contributing to the understanding of rare
vascular variations.
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INTRODUCTION

The complex vascular network of the human
body, especially within the cardiovascular and
pulmonary systems, is essential for normal phys-
iological function. The left circumflex artery and
the right bronchial artery are two distinct vessels
crucial to their respective organ systems. The left
circumflex artery typically originates as a princi-
pal branch of the left main coronary artery, which
arises from the left aortic sinus, situated imme-
diately superior to the aortic valve. This vessel is
crucial for myocardial perfusion, supplying the
lateral wall of the left ventricle and, in approxi-
mately 10% of individuals with left-dominant cir-
culation, giving rise to the posterior descending
artery (Veltri et al., 2010). The right bronchial ar-
tery, acomponent of the bronchial arterial system,
generally originates from the superior portion of
the descending thoracic aorta, often through an
intercostobronchial trunk (Choi et al., 2021; Mor-
ita et al., 2010). This arterial system functions un-
der high pressure, delivering oxygenated blood to
the bronchial tree, pulmonary lymph nodes, ma-
jor pulmonary vessels, oesophagus, and pleura
(Ostrowski et al., 2024). While these origins and
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distributions represent the normal anatomical
configurations, both the coronary and bronchial
arterial systems are known for their considerable
anatomical variations (Choi et al., 2021; Ostrows-
ki et al., 2024; Ullah et al., 2017) including differ-
ences in the origin of the coronary arteries and
morphological changes such as tortuosity in the
bronchial arteries.

Significant variations in these critical arteries
can substantially alter clinical presentation and
treatment strategies. For example, the anomalous
origin of the left circumflex coronary artery from
the right sinus of Valsalva is a recognized congen-
ital coronary anomaly (Citaku et al., 2015; Dursu-
noglu et al., 2007; Mohsen et al., 2013).

Although often regarded as a minor variation,
this specific anomaly can complicate diagnostic
procedures and interventional cardiology, par-
ticularly during percutaneous coronary inter-
ventions (Dursunoglu et al., 2007; Mohsen et al.,
2013). In severe presentations, anomalies of the
coronary arteries can precipitate serious sequel-
ae, including myocardial ischemia, ventricular
arrhythmias, syncope, and potentially sudden
cardiac death. This is particularly true when a
coronary artery originates anomalously from the
pulmonary artery, creating a “coronary steal”
phenomenon that compromises myocardial per-
fusion (Ellouali et al., 2021; Liu et al., 2022). In
parallel, the tortuosity of the bronchial arteries,
specifically the right bronchial artery, represents
a notable morphological deviation. Bronchial
artery tortuosity is frequently associated with
substantial vascular proliferation and height-
ened blood flow within the bronchial circulatory
system, often serving as an adaptive response
in various pulmonary pathologies (Kang et al.,
2024). This notable tortuosity can precipitate or
worsen clinical manifestations like haemoptysis,
especially when associated with underlying pul-
monary inflammatory or infectious processes
(Kathuria et al., 2020). This tortuosity can also
present considerable technical challenges during
interventional procedures such as bronchial
artery embolization, necessitating meticulous
pre-procedural planning supported by advanced
imaging techniques (Copping et al., 2024; Fuka-
matsu et al., 2023).

The embryological origins of these vascular
structures offer insight into their propensity for
variation. Coronary arteries primarily develop
from an epicardial vascular plexus that subse-
quently remodels to form the definitive arterial
network connected to the aorta (Siekmann, 2018;
Thiene et al., 2021). Conversely, the bronchial ar-
teries originate from the systemic circulation, with
theoretical considerations suggesting their der-
ivation from persistent segmental or pharyngeal
arch arteries, implying a developmental linkage
to the formation of the bronchial tree (Gao et al.,
2021; Suchodolski et al., 2024). Anomalies of the
coronary arteries exhibit worldwide prevalence,
with reported incidences varying between 0.3%
and 5.6% (Ullah et al., 2017), and fewer than 1% of
the general population, with the anomalous origin
of the circumflex coronary artery from the right
sinus of Valsalva being noted in 0.18% to 0.67% of
angiographic investigations (Bolivar-Mejia et al.,
2020; Mohsen et al., 2013; Nesheiwat et al., 2020).
Variations within the bronchial artery system, en-
compassing both tortuosity and aberrant origins,
are prevalent worldwide and frequently associ-
ated with augmented blood flow, often as a com-
pensatory mechanism in the context of chronic
pulmonary pathologies (Ostrowski et al., 2024;
Takizawa et al., 2021).

While specific prevalence data regarding the
simultaneous occurrence of an anomalous left
circumflex coronary artery origin and tortuosi-
ty of the right bronchial artery is not extensively
documented in existing literature, case reports
and related studies suggest a correlation between
severe coronary artery anomalies and modifica-
tions in bronchial circulation. Examples include
dilated bronchial arteries functioning as collater-
al pathways in intricate congenital heart condi-
tions (Vizzuso et al., 2018). Moreover, generalized
bronchial artery hypertrophy, which frequently
precedes or accompanies tortuosity, has been ob-
served in association with coronary artery disease
(Tresoldi et al., 2013). Moreover, instances where
anomalies of the coronary and bronchial arteries
occur concurrently have been noted, exemplified
by the connection of enlarged bronchial arteries
with an aberrant origin of the left coronary ar-
tery from the pulmonary artery (‘ESCR Abstract,



2022’, 2022; Vizzuso et al., 2018), and the rare
occurrence of coronary-bronchial artery fistulas
(Sun et al., 2024; (Takahashi et al., 2023). The in-
tricate relationship between typical anatomical
structures and their variations, particularly when
multiple anomalies manifest concurrently with-
in a single patient, underscores the critical role
of sophisticated imaging techniques in achieving
precise diagnoses and implementing effective pa-
tient care strategies.

CASE REPORT

This case concerns a 51-year-old female patient,
normoglycemic and normotensive, with no other
personal history of interest. In the year 2022, the
patient presented with a history of chronic cough
and haemoptysis. Examination was performed,
and she was diagnosed with bilateral multilobar
with features of bronchiolitis on computed to-
mography (CT) scan chest. In the year 2024, the
patient presented in the emergency room (ER)
with severe chest pain radiating to the left arm,
neck and the back.

High-sensitivity troponin (hs-cTn) test was per-
formed immediately, and levels were found with-
in normal range. A CT angiogram with contrast
was performed and left coronary dominance ob-
served. The CT coronary angiography revealed an
anomalous coronary anatomy by chance, consist-
ing of the existence of an aberrant origin of the left
circumflex artery (LCX), directly from the aortic
arch instead of originating from the left coronary
artery, with an origin in the left anterior descend-
ing (LAD) artery and the absence of a left main
coronary trunk. The right coronary artery (RCA)
originated normally from the right coronary si-
nus. No instances of coronary artery disease with
arterial blockages were detected. These findings
are visually represented in Fig. 1.

In fact, the left coronary artery typically origi-
nates from a single orifice in the left aortic sinus,
located immediately above the aortic valve. This
initial segment is known as the left main trunk.
The left main trunk usually bifurcates into two
primary branches, LCX and LAD (Thiene et al.,
2021). The left circumflex artery in this case was
directly originating from the left aortic sinus with

a separate ostium (Fig. 1). This coronary artery
anomaly, classified as a congenital variant of cor-
onary origin, has been described as “extremely
rare” (Hussain et al., 2014).

Further assessment of the systemic thoracic
vasculature revealed a tortuous and hypertro-
phied right bronchial artery arising from the de-
scending thoracic aorta. The artery displayed a
convoluted path with significant bends as it ap-
proached the right pulmonary hilum, indicative
of adaptive thickening. No aneurysmal alterations
or pathological dilatations were discernible, apart
from the observed hypertrophy. The contralateral
bronchial branches appeared unremarkable (Fig.
2).

The coexistence of a separate LCX origin, tor-
tuous RCA, and a tortuous hypertrophied right
bronchial artery represented an uncommon and
infrequent anatomical variant that is not typically
detailed within the existing literature.

As of the current date, the patient achieved a
complete response to therapy for bronchiectasis.

DISCUSSION

Anatomical variations in the coronary and bron-
chial arterial systems hold significant clinical im-
plications for patient management, and can com-
plicate surgical and interventional procedures.

Coronary Artery Variations

Coronary artery anomalies are reported in 0.3%
to 5.6% of angiographic studies (Al-Sadawi et al.,
2019). In this case, the left anterior descending
(LAD) and left circumflex (LCX) arteries arise sep-
arately from the left coronary sinus, representing
an absent left main coronary artery (Francois et
al., 2020; Hussain et al., 2014), occurring in ap-
proximately 0.4% of the population (Hussain et al.,
2014; Sidhu et al., 2019). This variant is clinically
significant due to its impact on catheterization,
stent placement, and surgical grafting strategies.
Although an anomalous LCX origin from the right
coronary cusp is considered a relatively common
benign variant (0.18-0.67%) (Bhattad and Ramsa-
ran, 2022; Mohsen et al., 2013), it may still com-
plicate interventional procedures. With respect to
classification methodologies, established systems
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Fig. 1.- Three-dimensional CT coronary angiography (A and B different views) demonstrating variant of separate origin of the
left anterior descending artery (LAD) and the left circumflex artery (LCX) directly from the left coronary sinus, with absence
of a left main coronary trunk. The right coronary artery (RCA) arises normally from the right coronary sinus.

Fig. 2.- Three-dimensional CT angiography of the thoracic aorta, A. showing left and right bronchial arteries and B. demon-
strating a tortuous and hypertrophied right bronchial artery, arising from the descending thoracic aorta, the artery shows

multiple loops and exaggerated angulations along its path.

are available for categorizing individual coronary
anomalies. For instance, the Lipton et al. classifi-
cation framework delineates single coronary ar-
teries based on their point of origin and anatomi-
cal trajectory (Kok et al., 2023). The distinct origin
of the left anterior descending and left circumflex
arteries from the left coronary sinus, as observed
in this patient, constitutes a congenital absence of
the left main coronary artery. While this specific
arrangement might not perfectly align with every
subtype within broad single coronary artery clas-

sifications, it is clearly recognized as a distinct
and rare coronary anomaly within the literature
(Francois et al., 2020; Hussain et al., 2014).

Bronchial Artery Variations

Tortuous and hypertrophied bronchial arteries
often arise as an adaptive response to chronic
pulmonary conditions, such as bronchiectasis or
pulmonary vascular obstruction, and are report-
ed in approximately 46 % of patients with bron-




chiectasis undergoing CT assessment (Almei-
da et al., 2020; Kang et al., 2024; Trisolini et al.,
2011). Clinically, these vessels increase the risk
of haemoptysis and complicate procedures such
as bronchial artery embolization (Fukamatsu et
al., 2023; Le et al., 2020). While there is no formal
classification for bronchial artery tortuosity, ab-
normal vessels are typically defined by a diame-
ter >2 mm or a tortuous course extending to the
hilum, often accompanied by hypertrophy (Le et
al., 2020; Yan et al., 2021).

Clinical Implications of Combined Anomalies

The coexistence of a separate LCX origin and a
tortuous hypertrophied right bronchial artery is
exceedingly rare. Previous studies have report-
ed correlations between bronchial artery hyper-
trophy and coronary artery disease (Tresoldi et
al., 2013), as well as coronary-bronchial artery
fistulas (Nam and Choo, 2013; Sun et al., 2024;
Takahashi et al., 2023). These combined anom-
alies pose important clinical challenges. The
anomalous LCX may complicate vessel engage-
ment during percutaneous coronary intervention
(Bhattad and Ramsaran, 2022).

The tortuous hypertrophied bronchial artery
increases the risk of haemoptysis and techni-
cal difficulty during embolization (Fukamatsu
et al., 2023; Le et al., 2020). Unrecognized coro-
nary-bronchial artery fistulas may lead to severe
complications, such as acute myocardial infarc-
tion, if embolization inadvertently reaches the
coronary circulation (Nam and Choo, 2013; Sun et
al., 2024; Takahashi et al., 2023).

This case emphasizes the critical importance
of thorough pre-procedural imaging and care-
ful anatomical assessment to guide procedural
planning, mitigate risks, and optimize patient
management. Such meticulous assessment is
crucial for averting iatrogenic complications and
enhancing clinical results, especially during pro-
cedures affecting either the coronary or bronchial
vasculature (Sun et al., 2024).

The concurrent presence of a separate LCX ori-
gin with a tortuous hypertrophied right bronchial
artery is exceptionally rare, highlighting the value
of reporting such unique anatomical variations.

CONCLUSION

In conclusion, this case report highlights the
rare concurrent occurrence of an aberrant origin
for the left circumflex artery and a tortuous right
bronchial artery, emphasizing the imperative for
thorough pre-procedural imaging in intricate car-
diovascular and pulmonary scenarios. The care-
ful anatomical evaluation is essential for planning
interventions, minimizing procedural risks, and
ensuring safe patient management. Reporting
such unique vascular variations contributes to
the broader understanding of anatomical diversi-
ty and its clinical implications.

ETHICAL CONSIDERATIONS

This case report has been prepared in accor-
dance with the ethical principles of the Declara-
tion of Helsinki, with authorization for its publi-
cation provided by the author as the subject of the
report. As the author is the subject, Institutional
Review Board approval was not required.
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