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Abstract

Background: In 1955, the pioneering work of Robert Desproges-Gotteron greatly improved our
understanding of the anatomy of the human vasculature, in particular the discovery of the Artery of
Desproges-Gotteron (ADG). The aim of this study is to provide an in-depth analysis of the ADG
through a comprehensive literature review and to provide information on its anatomy and
neurosurgical implications. Method: This evaluation was conducted through a comprehensive
analysis of the literature, focusing on publications related to the ADG. A search of electronic
databases, including PubMed, ScienceDirect, and Web of Science, was performed from the inception
of each database until July 2025. The search strategy employed specific keywords and phrases such

a

as “Artery of Desproges-Gotteron,” “cone artery,” and “radiculomedullary arteries.” Results: The
ADG is a branch of the internal iliac artery that supplies the conus medullaris. Eight articles met the
inclusion criteria and investigated the clinical significance of the ADG. The main pathology involved
was AVF in approximately 5 (62.5%) patients and lumbar disc prolapse in 2 (25%) patients. Three
patients (37.5%) presented with cauda equina syndrome, while the others presented with a
combination of motor weakness and sphincter dysfunction. Approximately 4 (50%) patients were
treated by endovascular interventions, while 2 (25%) patients had disc prolapse resulting in ADG
vascular compromise. Conclusion: The ADG is essential in neurosurgery and neuroradiology for
precise intervention in spinal arteriovenous malformation surgery. Compression of the artery can
lead to conus medullaris syndrome. Understanding its variability is critical for neurosurgeons to
demonstrate continuous improvement in patient care.

Keywords: Artery of Desproges-Gotteron; cone artery; internal iliac artery anatomy;
radiculomedullary arteries
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1. Introduction and the Historical Context of Artery of Desproges-Gotteron

In the 1950s, Robert Desproges-Gotteron, a French physician at the Lariboisiere teaching hospital
in Paris, studied 91 patients with sciatica and motor loss from a large cohort of rheumatology,
neurology and neurosurgery cases [1] The study found that the degree of disc herniation was not
necessarily associated with motor loss, raising concerns about potential vascular problems. Cadaveric
examination revealed that in three out of twelve individuals, a vessel (the Artery of Desproges-
Gotteron (ADG)) supplied the L-5 and S-1 nerve roots and extended to the ventral surface of the
conus [1] Desproges-Gotteron also discovered that in about 15% of cases the Adamkiewicz artery
(AKA) was absent or started higher than usual, and that in such circumstances an artery following a
lower lumbar nerve invariably resulted in reduced spinal cord supply. The 1955 paper "Contribution
a l'étude de la sciatique paralysante" (Study of the paralysing sciatica) highlighted his extensive
research, which revealed previously unreported knowledge in the field [1,2]. Beyond these
achievements, Desproges-Gotteron's commitment to innovation has left an indelible mark on
medicine, inspiring future generations to push the boundaries of knowledge and practice. His
discovery of the ADG provided a fundamental understanding of the intricate vascular network of
the conus medullaris and cauda equina, both of which have significant implications for contemporary
clinical medicine.

The ADG originates from the internal iliac or iliolumbar arteries and extends to the conus
medullaris, providing a critical vascular link within the complex anatomical landscape of the conus
medullaris and cauda equina [3]. Rarely, the ADG may serve as a feeding artery for spinal
perimedullary arteriovenous fistulas (PAVFs), which are uncommon arteriovenous shunts [3].
Typically, the thoracolumbar radiculomedullary artery predominantly supplies PAVFs in this region.
The ADG is often missed in the absence of spinal angiography, particularly when it is in close
proximity to the contralateral iliac artery. A thorough understanding of the anatomical branches of
the common iliac artery and the incidental finding of the ADG is essential for its preservation and
prevention of complications such as conus medullaris syndrome.

The aim of this review is to examine the ADG, including its anatomy, variations and clinical
significance.

2. Methodology

This narrative review used a comprehensive approach to evaluate the available literature on
ADG. Relevant resources were retrieved from PubMed, ScienceDirect and Web of Science databases.
Inclusion criteria required that the full text of the studies was publicly available. Non-full text
components were excluded. The terminologies used in the study were 'Desproges-Gotteron artery’,
'cone artery' and 'radiculomedullary arteries'.

During the preliminary screening phase, we reviewed the titles and abstracts of the studies to
determine eligibility based on predefined criteria. Two separate authors conducted a thorough
review after removing duplicates and determining whether publications met the criteria. Full articles
were retrieved. In areas of controversy, we sought the final judgement of the third review author.
After an extensive screening process, eight articles were identified as eligible. We identified eight
publications that discussed the anatomical variations and neurosurgical applications of the ADG.
This review considered the anatomical location, association with conus medullaris syndrome and
functional anatomy of the ADG. The importance of these arteries in neurosurgical procedures such
as tumour removal and arteriovenous malformations was explored, particularly the need to sacrifice
them during surgery. We found 43 articles by searching three databases. Based on titles and abstracts
that suggested apparent ineligibility, 35 of the publications were deemed ineligible and were
therefore excluded. After independently assessing each of the remaining 8 publications, two
researchers decided which were eligible for inclusion in the study. Eight articles met the inclusion
criteria and examined the clinical significance of the ADG in relation to associated spinal pathologies.
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We identified 8 case reports and reported the clinical significance of the cases identified. The articles
included were published between 1955 and 2025.

3. Anatomy and Anatomical Significance

The vascular supply to the spinal cord is derived from three major arteries: the anterior spinal
artery and two posterior spinal arteries, which collectively ensure perfusion to the spinal cord.
Specifically, the posterior spinal arteries supply the posterior third of the spinal cord, while the
anterior spinal artery supplies the anterior two-thirds of the spinal cord [4,5].

3.1. Segmental Medullary Arteries

The segmental medullary arteries (or radiculomedullary arteries) function as critical feeders that
originate from the radicular arteries. These vessels are particularly prominent in the lower cervical,
lower thoracic, and upper lumbar regions, ensuring adequate perfusion to corresponding sections of
the spinal cord. Among these, the AKA is the most significant radiculomedullary artery. It is
predominantly located in the thoracolumbar region (between T8 and L2) in approximately 75% of
individuals [4]. The posterior segmental medullary arteries, numbering between 10 and 23, cross
medially through the intervertebral foramina to supply the posterior roots of the spinal cord [5].

3.2. Posterior Segmental Medullary Artery

The posterior segmental medullary artery contributes to the vascular supply by anastomosing
with the posterior spinal arteries at the posterolateral sulcus of the spinal cord [6]. It has no direct
branches and primarily supplies the posterior roots, rootlets, and spinal ganglia. Notably, this artery
has been implicated in the pathophysiology of ischemic nerve injury [7,8].

Both the segmental medullary arteries and the posterior segmental medullary arteries serve
critical functions in supplying blood to the spinal cord. The ADG enhances this vascular supply,
particularly to the distal regions of the spinal cord. Through the anastomosis of the posterior
segmental medullary arteries with the posterior spinal arteries, the ADG's role in the vascularization
of the conus medullaris is further amplified.

3.3. The Artery of Desproges-Gotteron

The ADG, also referred to as the “cone artery”, is a posterior radiculomedullary (radiculopial)
artery. It arises from the internal iliac artery or one of its branches, such as the iliolumbar artery, at
the L2 to L5 level (Figure 1). However, in certain individuals, it may be absent [9,10]. The ADG has a
diameter ranging from 0.5 to 1.2 mm and ascends along the L5 or S1 nerve root.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202509.0134.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 September 2025 d0i:10.20944/preprints202509.0134.v1

4 of 8

Artery of Desproges-Gotteron

Anteroposterior View of Anatomy & Origins
e

Spinal cord
Dura mater

Conus medullaris

Artery of Desproges-Gotteron | — Artery of Desproges-Gotteron

Abdominal Aorta

Right common illiac artery
Left common illiac artery

External llliac artery eroatilinc artery

lliolumbar artery
Internal Illiac artery S ) b
Posterior division 7N '_ y \ ,
Anterior division . '

L g / ) flium

f.. Right / / y >/ ,'Lef't _.\ /

| s 2 7 \ /
Figure 1. Anteroposterior anatomy of the Artery of Desproges-Gotteron in the lower abdominal and pelvic
regions and the two most common origins when present: Internal illiac (anatomical right) and Ilioinguinal

(anatomical left).

Although rare, the ADG plays a critical role in contributing to the perimedullary vascular
network, also known as the “conal basket”, which supplies the conus medullaris and surrounding
dura. It achieves this by forming branches that connect to the pial plexus via the L5 or S1 nerve root.
Despite its clinical relevance, particularly in vascularizing the distal spinal cord, the ADG’s unique
branching patterns have been infrequently studied [11-15].

Understanding the basic vascular architecture of the spinal cord is essential for imaging
interpretation, as well as endovascular and surgical treatment of spinal cord vascular disorders.
Diagnostic and treatment approaches have evolved, demanding a more thorough and detailed
understanding of the spinal cord's microvasculature. Attention to the anatomical features of the
spinal cord's circulatory supply, in particular, enables more personalized patient care.

4. Pathology

In this study, the primary pathologies associated with ADG were identified as arteriovenous
fistula (AVFs), which were present in 62.5% of the patients, and lumbar disc prolapse, impacting 25%
of individuals (Figure 2). Notably, three patients, representing 37.5% of the study population,
exhibited symptoms indicative of cauda equina syndrome. In contrast, the remaining patients
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presented with a combination of motor weakness and sphincter dysfunction. These findings
underscore the diverse clinical manifestations linked to these conditions and highlight the critical
importance of early detection and intervention, particularly among patients exhibiting overlapping
symptoms. A thorough understanding of the prevalence and clinical implications of AVFs will be
instrumental in developing targeted therapeutic strategies, ultimately enhancing patient outcomes.
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Figure 2. An anatomical illustration emphasized the ADG and its relationship to the arteriovenous fistula.

5. Neurosurgical Relevance

Advanced diagnostic imaging techniques such as magnetic resonance imaging and computed
tomography angiography are fundamental to the preoperative evaluation of vascular structures,
including the ADG. These modalities provide detailed insight into the arterial architecture and
facilitate precise surgical planning. Although intraoperative imaging modalities such as fluoroscopy,
computed tomography and contrast-enhanced radiography have been used to guide injections and
minimise the risk of complications such as ischaemia or fibrocartilaginous embolism, their use does
not guarantee the avoidance of ischaemic complications [16]. Understanding the architecture of the
common iliac artery and its branches is essential to reduce complications such as haematoma, arterial
dissection or ischaemia. This anatomical knowledge is particularly important in distinguishing
arterial haemorrhage caused by ADG injury from other causes, especially in cases such as conus
medullaris syndrome. Despite these precautions, Meyer et al. suggested that fibrocartilaginous
embolism, which could result from disc rupture by injection needles, remains a potential risk of
anterior spinal artery occlusion [17]. Although pre-injection imaging is an important safety measure,
it cannot completely eliminate this risk.

Surgical interventions are tailored to the underlying pathology, with endovascular techniques
used in 50% of cases in our study, demonstrating their efficacy in treating vascular anomalies and
malformations. These minimally invasive approaches reduce perioperative risks and improve
recovery. In the 25% of patients with acute disc prolapse that compromises vascular supply, surgical
discectomy effectively relieves compression and restores vascular integrity. Management of tumours
and arteriovenous malformations often involves preoperative embolization or intraoperative
occlusion of feeding arteries, such as an enlarged ADG, to minimise intraoperative blood loss and
facilitate safer excision or closure. Microsurgical disconnection or endovascular devascularisation
further enhances the safety and efficacy of these procedures [3,11,12,18,19]. Complex cases involving
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malignancy and vascular anomalies in the lumbosacral region may require extended posterior or
combined approaches where strategic or occlusion of the ADG limits blood supply to tumours or
lesions. Pre-operative imaging and neuronavigation are essential to minimise risks such as arterial
puncture or injury during surgery, although anatomical variations as described by Desproges-
Gotteron [1] may still lead to ischaemic events despite meticulous planning [20]. Maintaining a clear
surgical path and avoiding displacement of disc material into vascular structures are essential
measures to further reduce complications. Table 1 highlights eight studies that provide
comprehensive information on ADG.

Table 1. A synopsis of the selected articles of Artery of Desproges-Gotteron (ADG).

Study Summary
A 19-year-old girl had symptoms of tingling, walking difficulty, and
Arteriovenous Malformation ofbladder issues. MRI and spinal DSA revealed a dural arteriovenous
Conus Medullaris Fed by themalformation (AVM) at the conus medullaris, fed by the Desproges-
Artery of Desproges-GotteronGotteron artery (ADG). Endocryl embolization resolved the AVM.
[11] Over two years, she mostly recovered, with occasional lower-limb
discomfort. This is the first such case reported in Bangladesh.

Spinal perimedullary

. . . A 31
arteriovenous fistula supplied
by the artery of Desproges-
Gotteron: A case report with
literature review [3]

-year-old woman with acute lower limb weakness and
paraplegia had a spinal arteriovenous fistula (AVF) at the conus
medullaris, supplied by the ADG and Adamkiewicz arteries (AKA).
Microsurgery removed the AVF, leading to gradual recovery and
confirmed cure on follow-up imaging.

A 65-year-old woman with progressive myelopathy was diagnosed
Diagnosis and Endovascularwith an AVF from the ADG via right internal iliac artery
Embolization of a Sacral Spinalangiography. Selective transarterial embolization effectively treated
Arteriovenous  Fistula  withthe AVF, with clinical improvement reported the following day. This
"Holo-Spinal" Venous Drainagehighlights the importance of internal iliac injections in spinal
[12] angiography for detecting vascular abnormalities.

Pediatric perimedullary8-year-old with a symptomatic AVF at the conus medullaris,
arteriovenous fistula of thesupplied by the ADG. Urgent endovascular embolization effectively
conus medullaris supplied bytreated the AVF, demonstrating the efficacy of this therapy for severe
the artery of Desproges-neurological symptoms.
Gotteron [18]

Adult woman with a conus AVM supplied by the ADG. Transarterial
Arteriovenous malformation ofembolization successfully treated the AVM, with no recurrence over
the conus supplied by the arterytwo years. This underscores the rarity and importance of this arterial
of Desproges-Gotteron [2] variation in supplying conal AVMs.

A 56-year-old man with conus medullaris syndrome had a lumbar
Foraminal L5-51 disc herniationMRI showing a right foraminal disc herniation at L5-S1. Surgery

and conus medullarisimproved his symptoms immediately. The authors suspect vascular
syndrome: a vascular etiology?compression of the ADG as the cause of the mismatch between
[13] imaging and symptomes.

Vascular complicationThe research describes a cauda equina or conus medullaris damage

involving the conus medullarisafter lumbar vertebral manipulation, implying a risk of vascular
or cauda equina after vertebralinjury similar to cervical spine manipulation. Symptoms are
manipulation for an L4-L5 diskconsistent with compression of the ADG by a modest L4-L5 disk
herniation [14] herniation.
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The author found that the extent of disc herniation didn't
Study of paralyzing sciatica [1] consistently correlate with motor loss, indicating potential vascular
considerations, which consider first time to describe this artery

Abbreviations: MRI: Magnetic Resonance Imaging, DSA: Digital Subtraction Angiography, ADG: Artery of
Desproges-Gotteron, AVM: Arteriovenous Malformation, AVF: Arteriovenous Fistula, AKA: Adamkiewicz Artery.

6. Study Limitations

Due to the extremely rare incidence of ADG, the sample size of available case reports of lesions
involving this artery is extremely small. The analysis was further limited by the small sample size
and the variable data, making the statistical robustness questionable. A more thorough analysis
would be possible with a larger sample. Our review findings were further limited by the paucity of
reported outcomes and individualised data from the included literature. Extensive cadaveric
dissections should be performed to improve the understanding of ADG and its clinical significance.

7. Conclusions

In conclusion, the ADG appears to be an intriguing vascular structure with specific
neurosurgical implications, offering possible routes for numerous therapies, particularly in the area
of the conus medullaris. The ADG has received attention for its function in supplying the conus
medullaris, thanks to thorough anatomical research and dissection techniques. Understanding the
differences and clinical implications of the ADG is fascinating for neurosurgeons and highlights the
importance of assessment and specific knowledge in microvascular anastomosis. As we continue to
explore the complexities of surgical anatomy, a thorough understanding of the architecture of the
ADG may aid in the effective management of conus medullaris lesions.
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