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SUMMARY

The variants in the origin of the trunks of the
aortic arch are very heterogeneous. Among them,
it is worth highlighting the variants that involve
the origin of the vertebral artery and more spe-
cifically the left vertebral artery. We present the
case of a 62-year-old patient in whom an aberrant
vertebral artery was incidentally described in a
computed tomography for oncological evaluation.
This anatomical variant is asymptomatic in up to
5% of cases and can give rise to clinical problems
of a vascular nature.

Key words: Vertebral artery — Anatomical vari-
ant — Aberrant — Computed tomography

INTRODUCTION

The aortic arch is an important structure in
the human cardiovascular system, responsible
for supplying oxygen-rich blood to the upper
extremities and head. Three branches emerge
from the aortic arch: the brachiocephalic trunk,
the left common carotid artery, and the left sub-
clavian artery. Under normal conditions, the left
vertebral artery emerges from the left subclavian
artery medial to the thyrocervical trunk and sup-

plies blood to the upper part of the spinal cord,
brainstem, and cerebellum. It ascends through
the transverse foramina of all but the seventh
cervical vertebrae and enters the posterior cra-
nial fossa through the foramen magnum (Frankel
and Roselli, 2023; Min et al., 2023). However, this
structure does not always present the same anat-
omy in all individuals. Anatomical variants of the
aortic arch are relatively common and may have
clinical implications in some cases.

Anatomical variants of the aortic arch re-
fer to any deviation from the normal structure
and placement of the main branches of the aor-
ta. These variants may imply a variation in the
number, size, position and origin of the branches
(Nandi et al., 2022). The presence of anatomical
variants of the aortic arch may have important
clinical implications in some patients, as they
may affect blood perfusion to the upper extrem-
ities, head, and body. In addition, these variants
can affect the interpretation of radiological stud-
ies, since the variation in the position and origin
of the branches can make these structures simi-
lar to other pathologies (Case et al., 2015; Meester
et al., 2023). Vertebral arteries are among those-
main arteries that supply blood to the spinal cord
and brain.
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Fig. 1.- Coronal CT vascular reconstruction showing aberrant origin of left vertebral artery (red arrow) from aortic arc (A and B,

different coronal views).

In terms of the embryological origin of the ver-
tebral artery, cervical intersegmental arteries
appear from the aortic arch. The first to sixth
dorsal intersegmental arteries are anastomo-
sed, and the inferior end is linked to the seventh
dorsal intersegmental artery. The first portion
of the left vertebral artery develops near the or-
igin of the dorsal branch of the seventh cervical
intersegmental artery. In order to go into the fo-
ramen transversarium of the sixth cervical verte-
bra, the artery follows a vertical and dorsal course
(Magklara et al., 2020).

Normally, this artery arises from the left sub-
clavian artery. However, in some cases, vertebral
arteries may aberrantly originate directly from
the aortic arch. One of the anatomical variants is
known as aberrant origin of the left vertebral ar-
tery and is one of the most common variants of
the aortic arch. More exactly, this aberrant origin
comprises the types 3 and 4 of the classification
of aortic arch trunks variants (Popieluszko et al.,
2018). Although this anatomic variant may be as-
ymptomatic in some patients, in others it may be
associated with significant clinical complications.

CASE REPORT

This case concerns a 62-year-old male patient, a
drinker and smoker, with no other personal history

of interest. In 2017, the patient presented hoarse-
ness and odynophagia, and an otorhinolaryngolo-
gy examination was performed, which revealed a
lesion in the left vocal cord that was pathological-
ly diagnosed as squamous cell carcinoma of the
larynx. In the CT corresponding to the extension
study, an anatomical variant (Fig. 1) was observed
by chance, consisting of the existence of an aber-
rant origin of the left vertebral artery directly from
the aortic arch instead of originating from the left
subclavian artery, which would be the usual ori-
gin. In fact, the left vertebral artery is originated
from the aortic arch between the origin of the left
carotid artery and the origin of the left subclavi-
an artery. Furthermore, this arterial variant has a
larger arterial diameter and penetrates through
the transverse vertebral foramina, starting from
the fifth cervical vertebra (Fig. 2). The patient had
no symptoms in this regard. The final stage of his
laryngeal tumor was T3NOMO. Due to the fact that
the treatment with total laryngectomy would have
been very mutilating, in this case a chemotherapy
treatment based on cisplatin and radiotherapy for
2 months was decided. As of today, the patient is
in complete response to treatment, that is, there is
absence of any detectable cancer after completion
of treatment and without signs of tumor relapse.



Fig. 2.- Sagittal CT with arterial intravenous contrast that show the entrance of left vertebral artery in transverse foramina in the
fifth cervical vertebra (A) and in the sixth cervical vertebra in the case of right vertebral artery (B).

DISCUSSION

The existence of anatomical variations in the
vertebral artery can be a problem when perform-
ing cervical surgeries on patients with degener-
ative diseases, tumors, infectious diseases or
trauma, among others. In these procedures, an
injury to the vertebral artery can be disastrous
for the patient, since it can cause uncontrollable
bleeding, syndromes associated with neck swell-
ing such as dyspnea, and delayed hemorrhage
from a pseudoaneurysm (Elnaggar et al., 2021).
Regarding other studies that have described
these malformations, it is worth highlighting the
one published by Yuan et al., 2016, where it is in-
dicated that most of the patients with alterations
of the origin of the vertebral artery are asymp-
tomatic and only 5.5% present some symptom-
atology derived from it.

According to different authors (Popieluszko
et al., 2018; Adachi, 1928; Lippert et al., 1985;
George et al., 2016), the variants of the origin of
the aortic trunks are classified into 7 types. Of
these, subtypes 3 and 4 are those in which the
left vertebral artery originates directly from the
aortic arch. Of them, subtype 3 would be the one
that would correspond to the case described,
since the rest of the aortic trunks originate in the

usual way and the left vertebral artery would be
the one that originates independently in the aor-
tic arch before the origin of the left subclavian
artery. Alterations in the origin of the left verte-
bral artery are present in 2.8% of the population,
and subtype 3 is the third most common anoma-
ly of the origin of the aortic trunks. Moreover, this
case presents another variant, which consists of
the left vertebral artery having a larger diame-
ter than the right and penetrating the transverse
foramina of the cervical vertebrae starting from
the fifth vertebra. This anatomic variation is only
present in approximately 3.3% of the population
(Shin et al., 2014).

Finally, Ibrahim et al. (2021) describe the diffi-
culty of aortic surgery in these patients, since they
require different surgical strategies, and the risk
of complications would be greater.

CONCLUSION

In conclusion, the aberrant origin of the left
vertebral artery from the aortic arch is a rare an-
atomical variant that may be associated with var-
ious pathologies and complications. Their knowl-
edge is important to avoid diagnostic errors and
to plan safe surgical and radiological procedures.
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ETHICAL CONSIDERATIONS

This clinical case has been carried out following
the guidelines of the Virgen de las Nieves Hospital in
Granada and the Helsinki protocol, with authorization
for its publication being confirmed.

REFERENCES

ADACHI B (1928) DasArteriensystem der Japaner. Verlag der Kaiserl Jap Univ,
Kyoto, 1.

CASE D, SEINFELD J, FOLZENLOGEN Z, KUMPE D (2015) Anomalous
right vertebral artery originating from the aortic arch distal to the left subclavian
artery: acase report and review of the literature. J Vasc Interv Neurol, 8(3): 21-24.

ELNAGGAR ME, ABDULJAWAD H, ASSIRI A, EBRAHIM WH (2021)
Anomalous origin of right vertebral artery from right common carotid artery. Radiol
Case Rep, 16(6): 1574-1579.

FRANKEL WC, ROSELLI EE (2023) Strategies for complex reoperative
aortic arch reconstruction in patients with congenital heart disease. Semin Thorac
Cardiovasc Surg, 26: 81-88.

GEORGE B, BRUNEAU M (2016) Vertebral Artery. In: Tubbs RS, ShojaMM,
Loukas M (eds). Bergman's Comprehensive Encyclopedia of Human Anatomic
Variation. 2™ ed. Wiley Blackwell, USA, pp 487-500.

IBRAHIM M, CHUNG JCY, LINDSAY TF, OUZOUNIAN M (2021)
Commentary: Aberrant vertebral arteriesin aortic repair: Small but mighty! JTCVS
Techniques, 7: 57-58.

LIPPERT H, PABST R (1985) Aortic arch. In: Arterial Variations in Man:
Classification and Frequency. JF Bergmann-Verlag, Munich, Germany.

MAGKLARA EP, PANTELIA ET, SOLIA E, PANAGOULI E, PIAGKOU M,
MAZARAKISA, SKANDALAKISP, TROUPIST, FILIPPOU D (2021) Vertebral
artery variations revised: origin, course, branches and embryonic development.
Folia Morphol, 80(1): 1-12.

MEESTER JAN, HEBERT A, LOEY SBL (2023) Structural genomic variantsin
thoracic aortic disease. Curr Opin Cardiol, 38(3): 157-161.

MIN X, HU Z, WANG Z, X1A J(2023) Surgical treatment of double aortic arch
malformation combined with descending aortic arch dissection in adults: A case
series. J Cardiothorac Surg, 18(1): 174.

NANDI D, SHAW M, TAXAK A, KUMAR S (2022) Anomalous origin of right
vertebral artery from aortic arch distal to origin of |eft subclavian artery in a patient
with aneurysm of aortic arch and type B dissection of aorta BMJ Case Reports,
15(3): e248004.

POPIELUSZKO P, HENRY BM, SANNA B, HSIEH WC, SAGANIAK K,
PEKALA PA, WALOCHA JA, TOMASZEWSKI KA (2018) A systematic review
and meta-analysis of variationsin branching patterns of the adult aortic arch. J Vasc
Surg, 68(1): 298-306.

SHIN HY, PARK SK, JUNG GS, CHOI YS (2014) Variations in entrance of
vertebral artery in Korean cervical spine: MDCT based analysis. Korean J Pain,
27(3): 266-270.

TROUTMAN DA, BICKING GK, MADDEN NJ, DOMER GS (2013) Aberrant
origin of left vertebral artery. J Vasc Surg, 58(6): 1670.

YUAN SM (2016) Aberrant origin of vertebral artery anditsclinical implications.
Braz J Cardiovasc Surg, 31(1): 52-59.

384



	_Hlk110327285
	_Hlk159411298
	_Hlk158461452
	_Hlk104654102
	_Hlk141534763
	_Hlk141534689
	_Hlk148534721
	_Hlk133072247
	_Hlk133072175
	_Hlk132992508
	OLE_LINK1
	_Hlk143944584
	_Hlk143944630
	_GoBack
	_Hlk133919666
	_GoBack
	_Hlk133935337
	_Hlk122407013
	_Hlk133935890
	Anatomic study of flexor carpi ulnaris and brachioradialis muscles and their implication in reconstructive surgeries
	Sushma S. Mandala, Prameela Dass, Mangala M. Pai, Rajanigandha Vadgaonkar, Rajalakshmi Rai, Murlimanju B.V., Lakshmisha Rao

	The possible protective role of vitamin C on rat parotid gland exposed to mobile phone radiation
	Zainab Altaib1, W.S. Sabbah2, Ashraf Albrakati3, Ali Abdelhady4,5, Abeer Mostafa6 

	Transpalpebral transorbital endoscopic lateral approach to the middle cranial fossa: anatomical study in cadaver
	Juan R. Gras-Cabrerizo1,2, María Martel-Martin2,3, Maria Casasayas-Plass1,2, Juan C. Villatoro-Sologaistoa2,4, Ainhoa García-Lliberós5, Humbert Massegur-Solench1, Francisco Reina6, Fernando Muñoz-Hernández7 

	Prevalence of accessory carpal ossicles - a CT-based survey
	Ozkan Kose1,2, Levent Sarikcioglu2, Mehmet B. Ertan2, Faruk Aykanat3, Omer Faruk Egerci3, Cemil Gurses4 

	A cone beam computed tomographic study on foramen transversarium
	Karthikeya Patil, Sanjay C.J., Mahesh K.P., Eswari Solayappan, Christopher V. Sharon, Namrata Suresh 

	Increased mucous cell population and modulation of Bax/Bcl-2 factors characterize in vivo gastroprotective activity of Cissampelos owariensis in rats
	Oluwasegun Olatomide1,2, Dayo Omotoso1

	Morphometric analysis of the mastoid process using cone beam computed tomography
	Karthikeya Patil, Sanjay C.J., Christopher Varusha Sharon, Eswari Solayappan, Sharath Niranjan, Deepa B.V.

	Effect of oxytocin receptor antagonist (GSK-221-149-A) on mandibular bone porosity in peri-menopausal rats
	Ahmed S. Ahmed1,2, Liju S. Mathew2, Marwa M. Mona3, Omaima K. Docmac1, Hoda A. Ibrahim4, Amira M. Elshamy4, Ehab M. Hantash1, Rasha A. Elsisy5

	A study of macrodontia of the permanent maxillary central incisors among Delta State University students in Abraka, Nigeria
	Ese Anibor, Okoro Ogheneyebrorue Godswill, Rosemary Obaremi 

	The relationship of medial sigmoid depression and sigmoid notch morphology with vertical and sagittal growth patterns in Turkish population
	Ali Cantürk Gürleyük1, Defne Yalçin Yeler2, İlknur Eninanç2, Hasan Yeler2

	Expression analysis of leptin in nephrogenesis and renal carcinogenesis
	Priyanka Parmesh1, Roshni Sadashiv2, U.S. Dinesh3, Anil Bargale4

	The relationship between optic nerve and Onodi cells on CT scan
	Lam Huyen Tran, Nguyen Le Vinh Thuan

	Aberrant origin of the left vertebral artery: clinical case and scientific literature
	Cristina Mesas1,2, Francisco Quiñonero1,2, Gloria Perazzoli1,2, Kevin Doello2,3

	Labial ankyloglossia - a case report on fusion of frenums
	Sanjay CJ1, Karthikeya Patil1, Christopher Varusha Sharon1, Vikram Jain2 

	The utility of soft-preservation in Medical Education: Current trends & future directions
	Michael Leake 1, Aslam Ejaz 2, Romal Patel 2, Joy Y. Balta 3,4


