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Abstract. Spinal perimedullary arteriovenous fistula (PAVF) 
of the conus medullaris and cauda equina supplied by the 
artery of Desproges‑Gotteron (ADG) is rare. The present 
study reports such a rare case and also presents a brief litera‑
ture review. The patient described herein was a 31‑year‑old 
female. She suffered sudden weakness in the lower limbs, a 
condition which was then gradually aggravated. A physical 
examination revealed paraplegia, and urination and defecation 
difficulties. Spinal magnetic resonance imaging (MRI) and 
computed tomography angiography (CTA) revealed extensive 
perimedullary vein dilation with the involvement of the ADG 
as the main feeding artery. Digital subtraction angiography 
(DSA) confirmed a high‑flow PAVF supplied by the ADG and 
artery of Adamkiewicz (AKA). Microsurgical treatment under 
intraoperative DSA assistance was performed. The PAVF 
was resected, and immediately following DSA confirmed 
the complete removal of the PAVF. Following discharge, the 
patient was prescribed rehabilitation exercises and gradu‑
ally recovered. A follow‑up CTA and MRI confirmed that 
the PAVF was cured, and her modified Rankin scale score 
was 2. Therefore, as demonstrated herein, microsurgery with 
intraoperative DSA assistance may be considered an effective 
treatment option for PAVFs with ADG.

Introduction

Spinal perimedullary arteriovenous fistula (PAVF) is an 
uncommon arteriovenous shunt of the conus medullaris 

and cauda equina (1). PAVFs at this location are often only 
supplied by the thoracolumbar radiculomedullary artery (2). 
The artery of Desproges‑Gotteron (ADG) may arise from the 
internal iliac artery or the iliolumbar artery up to the conus 
medullaris (3). In rare cases, the ADG can be involved as the 
feeding artery of the PAVF (4).

The present study reports the case of a female patient with 
PAVF supplied by the ADG. As a PAVF feeding artery, the 
ADG can be missed upon angiography. The spinal cord has 
a complex origin of the feeding artery (Fig. 1). Therefore, the 
understanding of spinal cord vascular disease is often difficult; 
thus, reports of such cases are of utmost importance. In addi‑
tion, the present study also performed a brief literature review 
of this condition in order to shed further light into this rare 
occurrence.

Case report

A 30‑year‑old female was admitted to the First Hospital of 
Jilin University (Changchun, China) on September 23, 2019. 
She was in a good health prior to her admission. At 3 days prior 
to her admission, she suffered a sudden weakness of the lower 
left limb, and the symptoms gradually became aggravated. 
At 2 days following symptom onset, she suffered paraplegia, 
as well as difficulties in urination and defecation. A physical 
examination revealed that she had a muscle strength of grade 1 
in the right lower limb and grade 2 in the left lower limb (5). 
Superficial and deep sensations were reduced in the bilateral 
lower limbs. The sensory level was at the T12 and L1 level (6). 
The Babinski sign was negative in the left lower limb and posi‑
tive in the right lower limb.

Spinal magnetic resonance imaging (MRI) and computed 
tomography angiography (CTA) revealed extensive intradural 
extramedullary flow void signs in the spinal canal, the dilation 
of the spinal vein extending upward to a high cervical level, 
and the involvement of the ADG and artery of Adamkiewicz 
(AKA) as the main feeding arteries. The location of the 
vascular lesion was at the conus medullaris and cauda equina 
and was filled with the spinal canal. The length of the whole 
spinal cord was measured using a GE Workstation (version 4.7; 
GE Healthcare; Cytiva) and was 39 cm. The pre‑operative data 
are presented in Fig. 2. Microsurgical treatment with intraop‑
erative digital subtraction angiography (DSA) assistance was 
planned. The intraoperative DSA revealed a PAVF at the L1 
level supplied by the right AKA and the left ADG (Fig. 3).
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The surgery was centered on the level of the L1 vertebral 
body, and the spinous processes and lamina of the T12 and 

L1‑3 segments were removed. After opening the spinal dura, 
the PAVF was found, presenting with dilated and tortuous 

Figure 1. Blood supply system of the spinal cord. The left section of the image was created using CTA imaging, and the blood supply of the spinal cord was 
divided into five parts as follows: Cervical arteries (vertebral artery, thyrocervical trunk and costocervical trunk), supreme intercostal artery, intercostal artery, 
lumbar artery, and median and lateral sacral artery. The right section of the image was established using DSA imaging and illustrates spinal arteries and their 
origins. C cervical vertebra; CTA, computed tomography angiography; DSA, digital subtraction angiography; H, head; L, lumbar vertebra; R, right; S, sacral 
vertebra; T, thoracic vertebra.

Figure 2. Pre‑operative MRI and CTA. (A Lumber and (B) thoracolumbar T2‑weighted MRI illustrating extensive intradural extramedullary flow void signs. 
The frames indicate the vascular lesion located at the conus medullaris and cauda equina nerves (L1 level). (C) CTA of maximum intensity projection revealed 
an extensive contrasted lesion in the whole spinal canal. In the GE Workstation (version 4.7), the cured three‑dimensional length of the spinal canal from the 
atlas to the L1 level (the same as the length of the spinal cord) was 39 cm, which was measured using the two‑click AVA tool. (D) Reconstructive CTA of the 
spinal cord arteries illustrating a vascular lesion at the L1 level, with the dilation of the whole spinal vein extending upward to a high cervical level from the 
L1 level, and the involvement of the ADG from the left internal iliac artery as the main feeding artery (arrow). (E) Reconstructive CTA of the spinal cord 
arteries illustrating the right AKA (arrow) from the lumbar artery at the L2 level also supplied the vascular lesion. (F) Reconstructive CTA with the bone 
and vessel illustrating the vascular lesion located at the L1 level (frame), and the ADG divided into two branches (asterisk) into the lesion. ADG, artery of 
Desproges‑Gotteron; AKA, artery of Adamkiewicz; CTA, computed tomography angiography; L, left; L1, first lumbar vertebra; L2, second lumbar vertebra; 
MRI, magnetic resonance imaging; R, right.
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vessels on the surface of the conus medullaris and cauda 
equina nerves (Fig. 4A and B). An intraoperative angiography 
of the left iliac artery confirmed that two large feeding arteries 
from the ADG supplied the PAVF, and they were coagulated 
and cut (Fig. 4C and D). Subsequently, the angiography of 
the right lumbar artery revealed that the feeding artery from 
the AKA supplied the PAVF, and it was coagulated and cut 
(Fig. 4E). The PAVF was then removed; the draining vein is 
illustrated in Fig. 4F. The complete removal of the PAVF was 
confirmed upon an intraoperative DSA (Fig. 5A and B).

After the surgery, the patient's symptoms did not become 
aggravated, and anticoagulation therapy was administered to 
avoid thrombosis of the draining vein. A pathological exami‑
nation revealed PAVF changes (Fig. 5C). Following discharge, 
she was prescribed rehabilitation exercises, including func‑
tional electrical stimulation and exercise therapy on motor 
control and functional ability of the lower extremity, and she 
gradually recovered. The 3‑month follow‑up CTA did not 
reveal a PAVF (Fig. 5D and E). At 2‑years post‑surgery, an 
MRI did not reveal a PAVF (Fig. 5F). Her modified Rankin 
scale score was 2 (7).

Discussion

The ADG is the spinal posterior radiculomedullary or radicu‑
lopial artery, also known as the ‘cone artery’; this inconstant 
artery was first described by Desproges‑Gotteron in 1955 (4,8). 
The ADG may arise from the internal iliac artery or the ilio‑
lumbar artery and courses alongside the L5 or S1 nerve roots 
up to the conus medullaris and anastomoses with the perimed‑
ullary network (conal basket) (1).

The ADG is a rare arterial variation that functions as a 
feeder of spinal vascular malformations (1). Therefore, this 
artery is often missed, particularly when it is located near 
the contralateral iliac artery, and spinal angiography is not 

Figure 3. DSA prior to PAVF removal. (A) Arterial‑phase DSA of the left iliac artery illustrating that the ADG was from the internal iliac artery as the 
feeding artery to the PAVF (frame at L1). At the L3 level, the ADG was divided into two branches (asterisk). (B) Late arterial‑phase DSA illustrating that the 
PAVF at the L1 level (frame) transferred into the draining vein (arrowhead). (C) Arterial‑phase DSA of the lumbar artery (L2 level) showing that the PAVF 
was supplied by the right AKA (arrow); a hypoplastic ASA was found. (D) Late arterial‑phase DSA illustrating the PAVF architecture, in which the asterisks 
indicate multiple slims feeding arteries directly into a large draining vein (arrowhead). AKA, artery of Adamkiewicz; ADG, artery of Desproges‑Gotteron; 
ASA, anterior spinal artery; DSA, digital subtraction angiography; L, left; L1, first lumbar vertebra; L2, second lumbar vertebra; L3, third lumbar vertebra; 
PAVF, perimedullary arteriovenous fistula; R, right.

Figure 4. Intraoperative imaging of PAVF removal. (A and B) Intraoperative 
imaging prior to PAVF removal revealed tortuous vessels around the conus 
medullaris and cauda equina nerves. (C) Intraoperative imaging illustrating 
two deep feeding arteries of the PAVF from the artery of Desproges‑Gotteron 
that were clipped. (D) Intraoperative imaging illustrating that the PAVF 
shrank after the two feeding arteries were cut. (E) Intraoperative imaging 
illustrating the feeding artery of the PAVF from the artery of Adamkiewicz 
(arrow); it was then cut. (F) Intraoperative imaging illustrating the large deep 
draining vein (asterisk). PAVF, perimedullary arteriovenous fistula.
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performed. If the ADG is missed, treatment may be incom‑
plete. Due to its rarity, the present study reports a case of a 
PAVF supplied by the ADG in an aim to share the experience 
with its treatment. At the same time, a search of the literature 
was performed on PubMed, which yielded only three cases 
(Table I).

Among these three cases, one was an arteriovenous 
malformation (4), one was a dural AVF (9) and one was a 
PAVF (1). In the case described herein, the patient had a PAVF. 
As shown in Table I, all patients, including the patient in the 
present study, were female, ranging in age from 8‑65 years. 
PAVFs are considered type IV spinal vascular malformations 
and are located on the surface of the spinal cord without an 
intervening nidus of abnormal vessels (10). When PAVFs 
are ventral and directly fed by anterior spinal arteries, they 
are subpial in location, whereas those fed by posterior spinal 
arteries are subarachnoid.

Figure 5. Post‑operative DSA, pathology, follow‑up CTA and MRI. 
(A) Post‑operative DSA of the left iliac artery illustrating that the ADG 
(arrow) was occluded. (B) Post‑operative DSA of the lumbar artery (L2 level) 
illustrating that the AKA (arrow) did not supply the PAVF, and a hypoplastic 
ASA was found. (C) Pathological evaluation illustrating that the PAVF was 
an irregular vessel with a dilated lumen and thickened wall. (D) The 3‑month 
follow‑up CTA illustrating the post‑operative bone window (frame) centered 
on the L1 level. (E) The 3‑month follow‑up CTA illustrating no dilated 
draining vein. (F) The 2‑year follow‑up T2‑weighted MRI illustrating the 
regression of the PAVF; dilated vessels were not found. AKA, artery of 
Adamkiewicz; ADG, artery of Desproges‑Gotteron; CTA, computed tomog‑
raphy angiography; DSA, digital subtraction angiography; L1, first lumbar 
vertebra; MRI, magnetic resonance imaging; PAVF, perimedullary arterio‑
venous fistula.
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When PAVFs occur, the fistula shunts high‑pressure arte‑
rial blood into the spinal cord vein system, which leads to pial 
venous reflux and congestion, causing myelopathy (11). PAVFs 
typically cause clinical symptoms, including a weakness of 
the lower extremities, urination difficulties and intradural 
subarachnoid hemorrhage. Of these symptoms, hemorrhage 
occurs in 36% of PAVFs, primarily high‑flow PAVFs (10). The 
symptoms of PAVFs vary; in the present case, the high‑flow 
PAVF did not result in bleeding, although it did result in 
neurological deficits, and the symptoms progressed very 
rapidly. Within 3 days, lower limb paralysis occurred due to 
the high‑flow shunt, which tends to have a malignant natural 
history.

Currently, DSA remains the gold standard for diagnosis; 
although CTA and MRI can be used to identify the PAVF 
trace, the trace is often the draining vein. In PAVFs, the 
draining vein can dilate too thicker than the feeding artery, 
and due to insufficient resolution, the feeding artery may 
not be identified. When a PAVF creates a high‑flow shunt, 
the affected area of perimedullary veins over the anterior 
and posterior surfaces of the spinal cord often extends 
over multiple levels; in the present case, the perimedullary 
draining vein reached the cervical level (Fig. 2D). Therefore, 
when searching for the fistula point, it is necessary to 
examine the whole spinal cord by DSA from the vertebral 
artery to the iliac artery.

Symptomatic PAVFs should be administered treatment 
promptly. The currently available treatments for PAVF include 
surgery, endovascular embolization and a combination of the 
two methods (12). Regardless of the method used, the fistula 
must be completely removed or blocked during treatment. For 
small PAVFs with a simple angioarchitecture, endovascular 
embolization is considered a beneficial choice. For instance, 
Cohen et al (1) reported the case of a PAVF in an 8‑year‑old 
boy that was supplied by the ADG and a thoracic radiculom‑
edullary artery that joined at the fistula site in a large partially 
thrombosed varix, which was completely occluded with the 
liquid embolic material Onyx.

When PAVFs are large and exhibit a high flow, simple 
surgical removal is associated with certain risks, as it is diffi‑
cult to determine the fistula angioarchitecture, and it can be 
difficult to completely occlude the fistula via endovascular 
embolization (13). Therefore, the optimal choice is the combi‑
nation of intraoperative DSA and microsurgery. In the case 
described herein, the selective angiography of the AKA and 
the ADG was performed, and the feeding arteries were easily 
identified and resected. Notably, DSA can confirm the comple‑
tion of treatment.

In the majority of cases of PAVFs, satisfactory outcomes 
can be achieved after timely treatment, as well as in cases of 
other arteriovenous shunts, as presented in Table I. In these 
cases, timely treatment is considered critical in order to avoid 
an excessive amount of delayed neuronal death. Following 
surgery, anticoagulation therapy should be administered to 
avoid postsurgical retrograde thrombosis of the spinal artery 
and the pial venous plexuses along the spinal cord. Therefore, 
according to the literature review performed in the present 
study, microsurgery with intraoperative DSA assistance may 
be an effective treatment strategy for PAVFs involving the 
ADG.
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