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Abstract 

 

Introduction 

One of the applications in the 

field of medical neurology are 

neurovascular syndromes, which can 

have different etiologies such as 

atherosclerotic, arteriovenous 

malformations, aortic aneurysm repair, 

The knowledge of the spinal cord irrigation is important for the therapeutic planning 
of aortic pathologies; however, its vasculature is complex due to the caliber of its 
arteries that pass through a three-dimensional network with great anatomical 
variability. Its clinical importance is evidenced during the preoperative procedure of 
thoracic and thoracoabdominal aortic surgeries, because its identification is essential 
for the prevention of spinal cord injuries. This study consists of a literature review, in 
which searches were conducted in the databases - Bireme, Science Direct, Pubmed 
and Lilacs. Articles published between 1999 and 2020, written in English, Portuguese 
or Spanish, were selected. The search was conducted using the descriptors Anatomy, 
Spinal Cord Irrigation and Spinal Cord Ischemia. The Adamkiewicz artery is the 
main artery responsible for the arterial supply to the lower part of the spinal cord. 
Thus, paraplegia is a complication of this type of surgical approach resulting from 
ischemic suffering of the spinal cord during the process. Therefore, further study on 
these factors should be encouraged, because the preservation of this vessel is relevant 
given the search for protection of the spinal cord and the maintenance of its functions 
in this type of procedure. 
 
Keywords: Adamkievcz Artery; Neurology; Surgery. 
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and embolism. From this perspective, 

spinal cord infarction is less common 

compared to the occurrence of a stroke; 

however, its consequences are 

potentially more disabling overall. The 

most common spinal cord 

neurovascular syndrome is related to 

the anterior spinal artery. Associated 

with this, risk factors have been shown 

to be pertinent, such as advanced age, 

hypertension, and diabetes mellitus [1-

2]. 

The spinal cord is one of the 

components of the central nervous 

system (CNS) and is held within the 

spinal canal. It begins below the 

foramen magnum or below the 

pyramidal decussation, which is located 

at the end of the medulla oblongata. Its 

end, the medullary cone, is often located 

at the level of the second lumbar 

vertebra (L2). It contains two 

intumescences along its trajectory, 

where the deposition of neurons is 

increased. The first is the cervical 

intumescence related to the brachial 

plexus; the second, lumbar, covers the 

lumbosacral plexus [3-4]. 

Knowledge about the irrigation 

of the spinal cord is important for 

therapeutic planning of aortic diseases, 

but its vasculature is complex and 

difficult to study due to the small caliber 

of its arteries, which travel through an 

intricate three-dimensional network that 

has great anatomical variability [5]. 

This irrigation was first studied 

by the Polish pathologist Albert W. 

Adamkiewicz in 1882. For this reason, 

the arteria radicularis magna, the most 

calibrous of the radicular arteries and 

responsible for the irrigation of the 

lower two thirds of the spinal cord, 

bears his name as an eponym and is 

known as the Adamkiewicz Artery [6-8].  

The spinal cord vasculature 

consists of three main arteries. The 

anterior spinal artery irrigates the 

anterior two-thirds, supplying the gray 

matter and the anterolateral regions of 

the medullary white matter. This vessel 

originates in the intracranial portion of 

the vertebral arteries. Two posterior 

vertebral arteries also contribute to the 

process, supplying the posterior third of 

the spinal cord and, consequently, the 

fasciculus graciosus and cuneate, which 

are contained in the posterior funiculus 

of the medullary white matter. They are 

branches of the posterior inferior 

cerebellar artery (PICA), which is also a 

branch of the vertebral artery [4, 9-10]. 

Adamkiewicz's artery is also 

known as radicularis magna or large 

anterior radiculomedullary artery. Its 

anatomical composition begins at the 

level of the descending aorta, from 

which the lumbar or intercostal arteries 

emerge and are divided into posterior 

and anterior. The dorsal somatic, 

muscular and radiculomedullary 

branches originate in the posterior 
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segment.  This last one is divided into 

two portions: the main anterior and the 

minor posterior. The Adamkiewicz 

artery is the largest among the anterior 

radiculomedullary arteries. In addition, 

more than one Adamkiewicz artery can 

be found within the same individual [4, 

10-11].  

The arteria radicularis magna has 

continuity within the intervertebral 

foramen, following the ventral root of 

the spinal nerve and projecting into the 

anterior portion of the spinal cord. In 

this region, it is possible to observe its 

association with the anterior spinal 

artery (ASA), forming a characteristic 

hairpin-shaped arch. In most 

individuals, only one Adamkiewicz 

artery is present and it is located to the 

left of the aorta at its thoracic and 

lumbar levels. However, this anatomy 

can have variations such as being 

located on the right side of the aorta or 

originating at a level outside of T8 to L1 

[12-13]. 

Its clinical importance is 

highlighted during preoperative 

procedures of thoracic or 

thoracoabdominal aortic surgeries 

because its identification and 

localization by neuroimaging techniques 

is essential to prevent spinal cord 

injuries, since the interruption of its 

pathway presents a marked risk factor 

for symptomatic spinal cord ischemia. 

[14-15]. 

Thus, pre-operation identification 

of the great radicular artery, as well as 

knowledge of its anatomy and 

morphological variability are necessary 

for superior surgical planning. It is 

essential that this relationship occurs in 

order to decrease complications during 

surgery or after thoracoabdominal and 

retroperitoneal surgical procedures that 

may cause neurological damage to 

patients. Furthermore, it is reasonable to 

give preference to neuroimaging 

examinations that cover pillars such as 

accurate identification of the 

Adamkiewicz artery and its collateral 

circulation, rapid processing, and easy 

accessibility [10]. 

Methodology 

 This article presents a 

biographical review study with a 

descriptive basis accomplished from the 

analysis of scientific articles published 

during 1999-2020 on the data of 

PubMed, Science Direct, Lilacs and 

Bireme, using as keywords: 

neuroanatomy, spinal cord, spinal cord 

infarct and neurology. However, it was 

realized that the terms Adamkiewicz 

artery and major anterior radicular 

artery (Adamkiewicz) aren't recognized 

as descriptors.  

The terminologies utilized are 

according to the DeCS (Health Science 

Descriptors). The article search had been 

done within the period of august to 
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october of 2020, through the periodicals 

on the internet. Posteriorly, the 

materials were selected using the 

following inclusion standards: theme 

approach, publication date situated in 

the years between 1999 and 2020; article 

available in full or summary version 

and study in humans.The representation 

of the articles found in number of 

included and excluded, as well their 

applicated distribution are shown in 

Figure 1.  

 

 

 

 

 

 

 

 

 

Figure 1. Flow diagram for inclusion/exclusion and data processing. 

 

Results (Review)  

The bibliographical review study 

showed the anatomic relations and 

clinical correlations of the arteria 

radicularis magna. Table 1 shows the 

overview of the general approaches of 

the Adamkiewicz artery case studies. 

Undoubtedly, knowledge of 

spinal cord irrigation is important in the 

therapeutic planning of aortic diseases, 

however, its vasculature is complex and 

difficult to study due to the small caliber 

of its arteries that run in an intricate 

three-dimensional network with great 

anatomical variability. Therefore, the 

absence of a gold standard imaging 

exam also makes it difficult to compare 

existing imaging methods. According to 

Adamkiewicz's partial flow theory, the 
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flow in the anterior spinal artery departs 

from the radicular arteries when 

arriving in the medulla in two streams, 

one cranial and the other caudal, and, 

thus, the pressure change, or occlusion 

of the collateral network pathway, can 

reverse flow in the anterior spinal artery 

[1]. 

As stated in Amato et al. [5], the 

intercostal and lumbar arteries that 

supply the spinal cord originate from 

the aorta, as do the subclavian and 

hypogastric branches. The article affirms 

that the lumbar and intercostal arteries 

divide three times before reaching the 

spinal cord. Its first branch is the spinal, 

which divides into the anterior and 

posterior radicular arteries, and further 

on it bifurcates into the dorsal and 

vertebral branches. The last bifurcation 

of the spinal branch is constant for the 

anterior and posterior supply of the 

spinal canal, nerve roots and dura 

mater, only at some levels the anterior 

and posterior radicular arteries cross the 

dura mater and reach the medulla [1].   

Only a few (2-14, mean 6) of these 

segmental branches persist into 

adulthood. Also, the anterior spinal 

artery (ASA), crucial for medullary 

vascularization and anterior and lateral 

funiculi, is basically an anastomotic 

channel between the ascending and 

descending approximately branches of 

the adjacent anterior radicular arteries. 

Usually one of the anterior radicular 

arteries is dominant over the others in 

caliber and is called the great anterior 

radicular artery or the Adamkiewicz 

artery. The posterior radicular artery 

has a similar pattern, but gives rise to 

two longitudinal anastomotic channels: 

the posterolateral spinal arteries. 

Arteries that supply the spinal cord are 

divided into a central system, fed by the 

sulcal arteries, and another peripheral 

system, the pial plexus, which gives rise 

to perforating branches [1]. 

According to Moore et al. [16], 

the anterior radicular artery (of 

Adamkiewicz), enhances circulation to 

two-thirds of the spinal cord, including 

lumbosacral tumescence. It is much 

larger than the other segmental 

medullary arteries and usually 

originates via a spinal branch from an 

inferior intercostal artery or superior 

lumbar artery, entering the vertebral 

canal through the foramen IV at the 

inferior thoracic or superior lumbar 

level. Therefore, some clinical 

correlations were found as the 

deficiency in vascularization (ischemia) 

of the spinal cord affects its function and 

can cause muscle weakness and 

paralysis. The spinal cord can also suffer 

circulatory impairment if the segmental 

medullary arteries, particularly the 

anterior radicular artery (of 

Adamkiewicz), are narrowed by 

obstructive arterial disease. As stated in 

the study from Koakutsu et al. [31], the 
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Adamkiewicz artery was shown to often 

bifurcate from a lumbar spine or an 

intercostal artery at the thoracic 

junction, where spinal injury most 

commonly occurs. This indicates the 

need for careful attention to lumbar 

artery injury in the management of 

patients with lumbar spine injury. Once 

a lesion in the lumbar artery is found, 

transcatheter arterial embolization may 

be the treatment of choice, with careful 

attention to the Adamkiewicz artery 

[20]. 

Evidently, the knowledge about 

anatomical locations of the 

Adamkiewicz artery in spine surgery is 

essential, as it allows you to reliably 

determine the topography of the 

Adamkiewicz artery. If the planned 

surgical approach is located at the same 

level, a contralateral approach or 

selective surgical techniques without 

vessel ligation could prevent possible 

damage to the Adamkiewicz artery, if 

pathology does not dictate the side and 

extent of the surgical approach. As 

stated in Charles et al. [17], the 

Adamkiewicz artery was always located 

between T8 and L3, at T9 or T10 in 50%, 

and came from the left side in 75% of 

cases [5]. Similar results were achieved 

in other studies. 

In a study using MDCT 

angiography of the spinal vasculature 

and the artery of  Adamkiewicz by Boll 

et al. [18], the results showed that in 

63% of the patients the AKA originated 

from the left side of the body, and in 

74% it originated from the level of the 

10th-12th thoracic vertebra. 

Duplications were found in 5% of 

patients [4]. Additionally, a study by 

Melissiano et al. [19], with multidetector 

Computed Tomography Angiography 

analysed with the Open-Source 

Software OsiriX found out that the AKA 

originated from the left intercostal 

artery in 384 (83.3%) cases [17]. 

Also, the neuroradiology research 

by Bley et al. [20], has shown that the 

Adamkiewicz artery origins were on the 

left side of the body in 65% of patients 

and on the right side in 35%. The level 

of origin varies from the T6 neural 

foramen to the L1 neural foramen [3]. 

Moreover, the Koshino et al. [21] 

research showed that approximately 

70% of the Adamkiewicz arteries 

originated from the intercostal and/or 

lumbar arteries on the left side, often at 

the T8-L1 vertebral level. Indisputably, 

during operations for thoracoabdominal 

aortic aneurysms, detailed anatomical 

knowledge of the Adamkiewicz artery 

and its correlation with the intercostal 

and/or lumbar arteries is important to 

avoid postoperative sequelae, such as 

paraplegia. This study provides 

evidence that, during operations on the 

thoracoabdominal aorta, the intercostal 

and/or lumbar arteries must be 
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preserved, regardless of their diameter, 

to prevent postoperative damages [14]. 

As reported by the article 

“Unusual origin of the artery of 

Adamkiewicz from the fourth lumbar 

artery” by Lo et al. [22], the 

Adamkiewicz´s artery has been 

described as arising from L3 upwards, 

which is the most common pathway 

found amongst studies and cases that 

have been published. Among the 4,000 

spinal angiograms performed at the 

institution of the study, three cases in 

which the fourth lumbar artery flows 

into the anterior spinal artery of the 

medullary cone were reported. Some 

clinical correlations were found as the 

fact that this anatomical variant may 

explain the sometimes devastating 

postoperative neurological 

complications of a spinal cord infarction 

in lumbar spine or abdominal aorta 

surgery below L3 [16]. 

According to Takahara et al. [23], 

the great radicular artery origins from 

the  left lateral thoracic artery and from 

the subscapular artery [27], diverging 

from Amato and Stolf, according to 

which the Adamkiewicz artery origins 

from the intercostal arteries, between 

T10 and T12 on the left [1]. Both, 

however, contras Griepp´s ideia, which 

affirms that the artery is a direct branch 

from the descending aorta [8]. 

Nevertheless, the idea defended 

by Postiglione & Braga [8], was 

described for Albert W. Adamkiewicz in 

his initial studies about the spinal cord´s 

irrigation and affirms that the great 

radicular artery is the main branch of 

the anterior spinal artery. This is still the 

most acceptable idea currently [25]. 

Therefore, it's evident that there´s 

still a conflict between the scholars 

about the origin and the pathway of this 

artery, a situation that compromises its 

identification on thoracoabdominal 

surgical cases. The lack of agreement 

about the precise localization of the 

AKA must be interpreted as a risk, 

since, although it isn't the only 

important irrigation pathway of the 

spinal cord, this vessel is the main 

responsible for doing arterial supply of 

the spinal cord's inferior part, including 

the portion called “cauda equina” [19]. 

Consequently, paraplegia is a serious 

complication of this type of surgical 

approach, being in most cases an 

irreversible deficit, resulting from spinal 

cord ischemic suffering during the 

process [19]. The loss of sensation and 

the appearance of paresthesia are also 

possible complications of these 

conditions [25]. 

Thus, a further study of these 

factors, aiming to reduce neurological 

injuries through the development of 

better preoperative planning, should be 

encouraged, as the preservation of this 

vessel is of fundamental importance 

given to the search for protection for the 
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spinal cord and maintenance of their functions in this type of procedure. 

 

Table 1. Overview of the articles in the bibliographical review 

Author, year Description References 

Bley et al., 2010 This study aim evaluating the use of time-resolved 

magnetic resonance (MR) angiography in the 

presurgical localization of the artery of Adamkiewicz 

prior to reimplantation of the feeding intercostal artery, 

lumbar artery, or both during aortic aneurysm repair. 

[20] 

Boll et al., 2006 This article focused on describing the visualization of 

the spinal cord´s blood supply, especially Adamkiewicz 

artery and its variants. 

[18] 

Charles et al., 2011 The aim of this study is to analyze the anatomique 

topography of the Adamkiewicz artery and the blood 

supply from patients that underwent spinal surgery.    

[17] 

Koakutsu et al., 2016 The Adamkiewicz artery often bifurcates from a lumbar 

spine or an intercostal artery at the thoracic junction, 

where spinal injury most commonly occurs. 

[31] 

Koshino et al., 1999 This article is focused on the significance of the 

Adamkiewicz artery to a well succeeded cirurgical 

pratica, helping to prevent postoperative paraplegia. 

[21] 

Melissano et al., 2009 The study shows the feasibility of the Adamkiewicz´s 

artery noninvasive detection by multidetector computer 

analysis without the need of high cost hardware. The 

open-source OsiriX software was successfully used. 

[19] 

Piola et al., 2020 The study ratifies the efficiency of MCTA in the 

identification of the Adamkiewicz´s artery. It also 

confirmed that brazilians have the most common origin 

of the AKA, which is the left side and between T8-T12. 

[13] 

Romi et al., 2016 Spinal cord stroke is caused by acute disruption of the 

spinal cord blood supply resulting in ischemia, 

infarction and acute spinal cord dysfunction with 

related clinical neurological deficits linked to the blood 

supply territory of the affected anterior spinal artery 

and the 2 posterior spinal arteries (T8 to the medullary 

conus is supplied by the Adamkiewicz artery). 

[2] 
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Moore et al., 2011 This chapter aims at confirming the relevance of the 

Adamkiewicz artery`s anatomy knowledge of its 

variants to the surgical practice and therefore avoiding 

lumbar surgical complications, such as parapleghy.    

[16] 

Mônaco et al., 2007 This article is focused on evaluating the influence of IPC 

on the neuromuscular performance of trained 

individuals. 

[24] 

 
 

Discussion and Conclusion 

Despite the great advances 

related to the prevention of spinal cord 

damage during thoracic and 

thoracoabdominal aortic repair, spinal 

cord injury remains a frequent and 

harmful complication. As the radicularis 

magna artery provides the main blood 

supply to the anterior medullary portion 

in the thoracoabdominal region, 

ischemia of the medullary cone may 

occur in case of inadequate 

reconstruction of this vessel or 

iatrogenic injury during the repair of 

aortic aneurysms and aortic dissections. 

In addition to this occurrence, other 

neurological damage can occur, such as 

plegia and paresis below the level of the 

lesion [15, 23, 25]. 

The AKA is the main vessel 

responsible for making arterial supply 

to the lower part of the spinal cord, 

therefore ambiguity about the precise 

location of this artery should be 

interpreted as a risk [24]. The conflict 

among scholars about the origin and 

course of this artery compromises its 

identification in thoracoabdominal 

surgical cases. Cases of trauma, 

atherosclerotic diseases, and 

hypotension, for example, can cause 

interruption of the blood supply from 

the Adamkiewicz artery and the ASA to 

the spinal cord.  

As a consequence, the individual 

may present with anterior medullary 

syndrome, which affects the anterior 

two-thirds of their anatomy. In general, 

because it affects the anterior and lateral 

fasciculus, it maintains a relationship 

with the corticospinal tract, which can 

lead to a bilateral loss of motor function 

with characteristics of flaccid or spastic 

paralysis, depending on the level of the 

lesion. The lateral spinothalamic tract 

may also be affected, leading to a 

bilateral loss of pain and thermal 

sensitivities below the level of the 

lesion. If the posterior fasciculus is not 

affected, there will be no symptoms 

related to proprioception, epicritical 

touch and vibration [4, 27-28]. 

Preoperative identification of 

Adamkiewicz's artery is necessary to 
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prevent the occurrence of possible 

damage such as iatrogenic spinal cord 

injury, which is the most frequent cause 

in these situations. In order to aid 

surgical approaches, neuroimaging 

techniques should be used, most 

commonly MRI or CT angiography. In 

these cases, the use of contrast is 

considered important for better 

visualization of the Adamkiewicz artery 

(AKA). It is necessary to distinguish the 

AKA from the anterior 

radiculomedullary vein. For this 

purpose, the "continuity technique" is 

used to perform follow-up of the 

descending aortic artery [4, 27, 29-30]. 

This information combined in 

this systematic review shows that 

paraplegia is a frequent sequela in 

patients affected by Adamkiewicz artery 

injury due to complications of surgeries 

with the retroperitoneal approach. This 

may be a consequence of injuries to 

central neuronal structures, such as the 

medullary conus and the more caudal 

thoracic segments of the spinal cord, 

and when compared to other spinal 

cord neurovascular syndromes, AKA is 

more severe due to its unilaterais origin. 

However, more conclusive studies are 

needed on the origin and trajectory of 

the Adamkiewicz artery, as well as these 

lesions triggering the complex and 

heterogeneous spinal cord-related 

pathophysiology. 

It is also possible to conclude that 

although there are many reports of this 

syndrome in the literature, it is still 

necessary to develop more sensitive 

techniques for diagnosis and monitoring 

the clinical evolution of patients in order 

to provide earlier and more efficient 

treatment to those affected. 
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