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Abstract: Based on most neuroanatomical descriptions, the anterior spinal artery (ASA) originates from two small vessels
of the vertebral arteries, which are anastomosed just before forming the basilar artery. This study aimed to determine and
quantify the possible variants of the origin of the ASA and its trajectory in samples of human brain stems. Male brain
stems with the superior portion of the spinal cord until myelomera C3 of 23 adult human, and no evident morphological
alterations were selected. The brain stems were collected for three years and fixed in a 10% formalin solution at the Anatomy
Laboratory of the Universidad de Caldas (Colombia). Five samples (21.7%) had variations in the origin and trajectory of the
anterior spinal artery. The variations in the origin of the ASA could generate morphofunctional advantages instead of leading
to complications. That is the case when there are two anterior spinal arteries since it would increase tissue perfusion, thus
protecting part of the spinal cord from ischemic pathologies. It is essential to consider the variations that may exist in the
supply of the anterior region of the spinal cord for clinical and surgical assessments due to variations in its supplied territory.
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Introduction

Based on the neuroanatomical descriptions, the anterior
spinal artery (ASA) is formed by the anastomosis of two
small vessels that originate from the intracranial portion of
the vertebral arteries [1-4], before they anastomose to form
the basilar artery. However, in anatomical dissection, the
origin of the ASA is variable, being formed from several
centimeters below its habitual origin, and well defined in the
cervical region of the spinal cord [5]. Despite this artery’s
importance in the supply of the anterior region of the spinal
cord [6], there is little information in the scientific literature
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about the variations in its origin. It is continuously described
as an artery that courses along the anterior median fissure
[1] of the medulla oblongata and the spinal cord [1, 7], ex-
tending to the medullary cone. This artery supplies various
structures such as the anterior funiculi, anterior horns, base
of the posterior funiculi, periependymal region, and antero-
medial region of the lateral funiculi. They participate in the
supply of the anterior two-thirds of the spinal cord. There-
fore, ischemic injury or hemorrhage of the ASA can cause
ASA syndrome [8], a rare disorder usually caused by an non-
trauma-related obstruction of an extravertebral artery [9].
This important spinal vessel can be injured after surgeries.
However, there are differences of opinion regarding the
mechanism responsible for neurological involvement [5] that
would generate an alteration of blood flow to smaller-caliber
vessels. The syndrome manifests motor alterations, mainly
of the limbs, by affecting the corticospinal tracts that carry
efferent information [10]. Although, it also affects the lateral

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.5115/acb.22.152&domain=pdf&date_stamp=2022-12-31
https://orcid.org/0000-0003-1517-2916

Anterior spinal artery

spinothalamic tracts that transport pain and temperature
stimuli, and the anterior spinothalamic tracts that carry
pressure and crude touch stimuli. In these types of altera-
tions, which may also be due to comminuted fractures of
the vertebral bodies, hematic distribution is preserved to the
posterior funiculi since the patient may discriminate pres-
sure, touch, and pallesthesia [11]. This investigation aimed to
determine and quantify the variants in the origin and trajec-
tory of the ASA in a sample of human brain stems.

Materials and Methods

Brains with a significant portion of the brain stem and
the superior portion of the spinal cord until myelomere C3
of 23 male adults were selected. The brains were collected for
the last three years (2020-2022) and fixed in a 10% formalin
solution at the Anatomy Laboratory of the Universidad de
Caldas (Colombia). The selected blocks did not present tu-
mors or evident defects of the gross anatomy, so the origin
and course of the ASA could be studied. All the principles
of the Declaration of Helsinki for medical research were fol-
lowed, and the associated principles with Resolution 8430 of
the Ministry of Health (Ministerio de Salud-the entity that
regulates biomedical research in Colombia, 1993).

Fig. 1. Common pattern of the ASA. (Black triangles) Left and right
prespinal arteries. ASA, anterior spinal artery; BA, basilar artery;
LVA, left vertebral artery; RVA, right vertebral artery.
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Results

Of the 23 anatomical samples of brain stems and superior
portions of the spinal cord processed in the Anatomy Labo-
ratory at the Universidad de Caldas, 18 showed a common
pattern (78.3%) (Fig. 1), and five showed anatomical varia-
tions regarding the common origin and trajectory pattern of
the ASA (21.7%). In the common pattern, two small arteries
of the left and right vertebral arteries anastomosed at the
level of the anterior median fissure to form the ASA, which
continued anteriorly to the fissure. The small arteries were
named left and right prespinal arteries in the present study
since both vessels are unnamed at the Terminologia Anatom-
ica [12]. On the other side, the anatomical variations were as
follows:

Variation 1: The left and right small prespinal arteries
arose from the left and right vertebral arteries, respectively,
which have a short inferior trajectory to form the ASA (the
right prespinal artery was 3 mm long, and the left prespinal
artery was 4 mm long). After a 9 mm course, the ASA di-
vided into two anterior spinal arteries descending indepen-
dently down the superior portion of the medulla oblongata,
parallel to the pyramids and adjacent to the anterior median
fissure until myelomere C3 level (4.3%) (Fig. 2).

Variations 2 and 3: The ASAs arose directly from the ver-
tebral arteries, which descend independently on each side of
the anterior median fissure, adjacent to the pyramids of the

Fig. 2. Variant 1 of the anterior spinal artery. (Black triangles) Left
and right prespinal arteries. ASA, anterior spinal artery; BA, basilar
artery; LASA, left anterior spinal artery; LVA, left vertebral artery;
RASA, right anterior spinal artery; RVA, right vertebral artery.
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medulla oblongata, with no anastomosis, until reaching my-
elomere C3 (4.3%) (Fig. 3A). The ASAs also arose indepen-
dently from the vertebral arteries, but both descended on the
anterior median fissure (4.3%) (Fig. 3B).

Variation 4: The left ASA arose from the point of con-
vergence of the vertebral arteries, while the right ASA arose
directly from the right vertebral artery (4.3%) (Fig. 4).

Variation 5: Finally, an ASA was formed by the conver-

Fig. 3. Variants 2 and 3 of the anterior spinal artery. (A) second
variant, (B) third variant. BA, basilar artery, LASA, left anterior
spinal artery; LVA, left vertebral artery; RASA, right anterior spinal
artery; RVA, right vertebral artery.

Fig. 4. Variant 4 of the anterior spinal artery. BA, basilar artery;
LASA, left anterior spinal artery; LVA, left vertebral artery; RASA,
right anterior spinal artery; RVA, right vertebral artery.
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gence of a right prespinal artery formed directly from the
anterior inferior cerebellar artery, and a left prespinal artery
formed from the point of convergence of the vertebral arter-
ies (4.3%). Beyond this point, the ASA followed its typical
trajectory down the anterior median fissure (Fig. 5).

Based on the present study’s findings, the anatomical
variations were schematized in Fig. 6.

Fig. 5. Variant 5 of the anterior spinal artery. (Black triangles) left and
right prespinal arteries. ASA, anterior spinal artery; AICA, anterior
inferior cerebellar artery; BA, basilar artery; LVA, left vertebral artery;
RVA, right vertebral artery.

Common pattern Variant 1 Variant 2

BA BA BA
RVA LVA RVA LVA RVA LVA
ASA ﬂ

RASA LASA RASA LASA
Variant 3 Variant 4 Variant 5
BA BA BA
AICA
W LVA RVA ﬁNA RVA % LVA
RASA (LAS\A @A LASA ASA

Fig. 6. Schemas of the common pattern and variants of the anterior
spinal artery. ASA, anterior spinal artery; AICA, anterior inferior
cerebellar artery; BA, basilar artery; LASA, left anterior spinal artery;
LVA, left vertebral artery; RASA, right anterior spinal artery; RVA,
right vertebral artery.
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Discussion

Even though the pattern and site of origin of the ASA
show great variability [11], as is corroborated in this paper,
it is necessary to clarify that there is a discrepancy with the
description that indicates that in the cases in which there
are two anterior spinal arteries they anastomose to form the
common anterior spinal artery, median and with no mat-
ing [6]. This paper shows that ASA can arise from the right
anterior inferior cerebellar artery. In one of the specimens of
the sample, there is corroboration that the origin of the two
branches, right and left, that form the ASA - in other words,
from the vertex of the vertebra basilar junction and the ori-
gin of the posterior inferior cerebellar artery - is very variable
[11]. The absence of one of the initial anastomotic vessels that
make up the ASA has been observed on several occasions,
as elicited by the variations in this study. The classic vision
of the supply of the anterior region of the spinal cord by an
ASA is valid. However, different variations of this supply that
are important for clinical and surgical assessment must be
taken into account, such as has been studied in other struc-
tures of the brain as the pineal gland [13]. Since as this paper
shows, two ASAs can be formed coursing down from the
medulla oblongata to myelomere C3. The fact of having two
anterior spinal arteries on a cervical course would imply that
the causes of an injury, which include blood vessel diseases,
low blood pressure with thrombosis, obstruction by tumors,
intervertebral disk herniation, bone spurs, embolism [4], and
bone fragment can generate a case of hemiplegia, not neces-
sarily ipsi- and contralateral palsy. The presentation of these
variations in the medulla oblongata and the superior spinal
region (myelomere C3) could have implications for the for-
mation of emboli that can run a course through a hemiside
of the spinal cord and generate Brown Sequard syndrome [4]
instead of a total infarction if there were a single ASA which
would generate a particular morphofunctional advantage
when developing these variations. Therefore, the direction
of the blood flow through this spinal arterial network plays
a crucial role in maintaining tissue perfusion and prevent-
ing ischemic pathology [14], contrary to what happens with
a single ASA. Unfortunately, there is little information about
clinical syndromes suspected to cause vascular injury of the
spinal cord after thoracic surgeries, which are not rare com-
plications, and there are discrepancies regarding the mecha-
nism responsible for neurological involvement [5]. However,
the knowledgment of these anatomical variants will allow for
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a better clinical approach in cases with ASA aneurysms, and
although they are extremely rare, they are typically present
as pseudoaneurysms [15].

Detailed knowledge of the different origin and trajec-
tory patterns of the ASA is fundamental for surgical and
endovascular procedures involving the anterior region of
the spinal cord and the vertebrobasilar junction [11]. The
samples processed for this study did not include the entire
spinal cord. Thus, it is possible that in the specimens with
two anterior spinal arteries, they merged to become a single
artery somewhere below myelomere C3. The results of this
study coincide with the one performed on 31 corpses [6], in
which they concluded that there are always one or two ante-
rior spinal arteries arising from the intracranial segment of
the vertebral arteries.

Finally, this study shows a common origin pattern of the
ASA arises from two small unnamed vessels with a value of
78.3% of the samples studied, somewhat upper than Rodri-
guez-Baeza et al’s study [6] with a value of 77.4%.

In conclusion, the arteries formed by the right and left
vertebral arteries that give origin to the ASA should be
called right prespinal artery and left prespinal artery and
be included in Terminologia Anatomica as A. prespinalis
dexter and A. prespinalis sinister as anatomical variants (in
parentheses) since the ASA can be formed directly from the
vertebral arteries. Other studies that describe possible vari-
ants and courses of the ASA in the entire spinal cord are sug-
gested, which would allow more explicit and more updated
information on the different origin and trajectory patterns
of the ASA for clinical, surgical, and endovascular procedure
assessments.
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