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Abstract
Vertebral artery (VA) lusoria is an unusual variation of the VA origin and course, characterised by the direct
origin of the right VA (RVA) from the aortic arch (AoA) instead of the right subclavian artery (RSCA).
Generally, this condition remains asymptomatic and is diagnosed during computed tomography
angiography (CTA) or catheter angiography performed for evaluation of other cardiac or extracardiac
pathology. The surgeon and physician must be aware of this VA-origin anomaly before undergoing surgery
or angiography, as injury to this vessel can be catastrophic and lead to torrential haemorrhage or brain stem
infarction. This anomaly can occur in association with other branching anomalies, like the left VA
originating from the arch and the bovine arch. We are reporting an unusual case of aberrant RVA in a five-
vessel aortic arch We aim to highlight the importance of CTA in detecting these anomalies of origin and
course and their clinical implications.
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Introduction
The vertebral arteria lusoria is one of the few congenital aberrations of the vertebral artery (VA), where it
arises directly from the aortic arch (AoA) instead of the right subclavian artery (RSCA). Hyrtl first described
this anomaly in 1859, where he found VA took its anomalous origin from the AoA and coursed behind the
oesophagus and trachea before entering the cervical transverse foramen [1]. We represent a case of vertebral
arteria lusoria coexisting with the direct origin of left VA (LVA) in a five-vessel aortic arch in a patient with
tetralogy of Fallot (ToF), deciphered on computed tomography angiography (CTA).

Case Presentation
A one-year-old child presented with bluish discolouration of the skin and failure to thrive since birth.
Transthoracic echocardiography revealed the findings of ToF. A CTA was done for further evaluation of
cardiac and extracardiac anatomy. The CTA validated the echocardiography findings. In addition, the patient
had an AoA branching abnormality. The AoA was left-sided, with five vessels branching out. The innominate
artery (IA) and left common carotid artery (LCCA) had a close origin from AoA (Figure 1A). The LVA
originated directly from AoA between LCCA and left subclavian artery (LSCA) (yellow asterisk, Figure
1A-1D). The right VA (RVA) originated abnormally on the right posterolateral side of the descending thoracic
aorta, just distal to the LSCA origin (black asterisk in Figure 1A, 1B, 1D). Before entering the transverse
foramina of the C6 vertebra (black asterisk, Figure 1B, 1D), the RVA went backwards and forwards across the
oesophagus between the upper thoracic spine and the oesophagus. It then went ventrally towards the right
haemithorax (vertebral arteria lusoria).
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FIGURE 1: Cinematic volume rendered (A-B) and maximum intensity
projection images (C-D) of rare aortic arch branching anomaly.
Cinematic volume rendered (VRT) images (A,B) and sagittal oblique and axial maximum intensity projection (MIP)
images (C,D) show five vessels aortic arch with the close origin of the IA and LCCA. The direct origin of the LVA
(yellow asterisk, A-D) is seen between the left subclavian artery (LSCA) and LCCA (LSCA-straight black arrow in
A-D). The aberrant origin of the RVA (black asterisk, A, B, D) is also seen from the right posterolateral aspect of
the proximal descending thoracic aorta. The RVA has a retro-oesophageal course before having a normal
transforaminal course through the cervical vertebrae, known as vertebral arteria lusoria.

Discussion
Anomalous origin of VA occurs most frequently when they originate directly from the arch or aorta, with a
prevalence ranging from 2.4% to 5.8% [2]. However, we can classify the extremely rare occurrence of
aberrant origins of the RVA into three distinct categories: those directly originating from the aorta, those
originating from the brachiocephalic or carotid arteries, and those with duplicated origins [3]. The VA is
typically formed from the anastomoses of the seven cervical intersegmental arteries (ISAs). Except for the
seventh internal thoracic artery (ITA), which is a component of the subclavian artery and serves as the
source of VAs, all other ISAs gradually diminish in size. Moreover, in individuals with excellent health, the
embryological right dorsal aorta typically undergoes natural regression. The close portion of the right fourth
arch remains incorporated into the right SCA, whereas the distal half undergoes regression. As stated in the
prior literature [2,4], the normal development of the cervical ISA's longitudinal anastomosis, the continued
existence of the right dorsal aorta, and the degeneration of the right 4th AoA can all contribute to the
presence of "vertebral arteria lusoria" in this case. The positioning and timing of these connections
determine the final structure of the arch and the growth of its branches. Anomalous connection at any stage
of the arch's embryonic development leads to the atypical creation of these vertebral arteries.

Documenting these unexpected abnormalities in the origin of VA, discovered incidentally due to an aberrant
course, is crucial as they may raise the risk of dissection or aneurysms. Understanding these anatomical
differences is crucial in preventing unintentional harm from medical interventions, which can result in a
lack of blood supply to the brainstem during procedures like catheter angiography or cardiothoracic surgery.
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Conclusions
This case report illustrates an uncommon origin anomaly in the RVA. Its purpose is to emphasise the
significance of CTA in identifying such rare anomalies and understanding their clinical implications.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Resham Singh, Vineeta Ojha, Sivasubramanian Ramakrishnan, Sanjeev Kumar,
Rushikesh Shukla

Acquisition, analysis, or interpretation of data:  Resham Singh, Vineeta Ojha, Sivasubramanian
Ramakrishnan, Sanjeev Kumar, Rushikesh Shukla

Drafting of the manuscript:  Resham Singh, Vineeta Ojha, Sivasubramanian Ramakrishnan, Sanjeev
Kumar, Rushikesh Shukla

Critical review of the manuscript for important intellectual content:  Resham Singh, Vineeta Ojha,
Sivasubramanian Ramakrishnan, Sanjeev Kumar, Rushikesh Shukla

Supervision:  Vineeta Ojha, Sivasubramanian Ramakrishnan, Sanjeev Kumar

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Gailloud P: Vertebral arteria lusoria-Hyrtl's original description (1859), case illustration, and literature

analysis. Surg Radiol Anat. 2024, 10.1007/s00276-024-03446-2
2. Yuan SM: Aberrant origin of vertebral artery and its clinical implications . Braz J Cardiovasc Surg. 2016,

31:52-9. 10.5935/1678-9741.20150071
3. Verin AL, Creuze N, Musset D: Multidetector CT scan findings of a right aberrant retroesophageal vertebral

artery with an anomalous origin from a cervical aortic arch. Chest. 2010, 138:418-22. 10.1378/chest.09-2244
4. Das J, Bhattacharyya T, Sinha S, Ray S: Aberrant origin of right vertebral artery from the arch of aorta .

Indian J Thorac Cardiovasc Surg. 2021, 37:357-9. 10.1007/s12055-020-01100-1

 
Published via DMIHER Center for Advanced
Physiotherapy Education & Research

2024 Singh et al. Cureus 16(8): e67988. DOI 10.7759/cureus.67988 3 of 3

https://dx.doi.org/10.1007/s00276-024-03446-2
https://dx.doi.org/10.1007/s00276-024-03446-2
https://dx.doi.org/10.5935/1678-9741.20150071
https://dx.doi.org/10.5935/1678-9741.20150071
https://dx.doi.org/10.1378/chest.09-2244
https://dx.doi.org/10.1378/chest.09-2244
https://dx.doi.org/10.1007/s12055-020-01100-1
https://dx.doi.org/10.1007/s12055-020-01100-1

	Vertebral Arteria Lusoria and Five Vessel Aortic Arch: A Rare Aortic Arch Branching Anomaly
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Cinematic volume rendered (A-B) and maximum intensity projection images (C-D) of rare aortic arch branching anomaly.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


