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Open AccessCase Report

Abstract

Spinal arteriovenous fistula (SAVF) is a relatively rare entity. Its diagnosis is late due to its variable symptoms. The exact eti-
ology of SAVF is not yet clear. Etiological hypotheses suggest congenital origin with late onset or acquired one.

We report the case of a 64-year-old patient with no notable pathological history. He had a double SAVF. Each one was inaug-
urated by a distant episode of progressive paraparesis. The 2nd SAVF was diagnosed after 2 years. It was not identified on the 
1st arteriography and was located far away from the 1st with different arterial drainage. Would this be in favor of the acquired 
origin? The patient underwent two embolizations 2 years apart. He had a partial improvement, with a slight paraparesis and 
dysuria. Our case proves the acquired origin of the 2nd fistula, but does not rule out the hypothesis of the possible congenital 
origin for the 1st one. 
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Introduction

 Spinal arteriovenous fistula (SAVF) is a relatively rare 
entity, affecting approximately 5 to 10 patients / million / year 
in the general population in a German series (1). The diagnos-
tic delay is due to the often misleading clinical presentation. The 
debate on the “congenital, late onset or acquired” origin is still 
unresolved (2,3).

 We report the case of a patient followed in the neur-
ology department of Mahdia for a double SAVF. Each one was 
inaugurated by a distant episode of progressive paraparesis. The 
2nd SAVF was not objectified on the 1st arteriography. Would 
this be in favor of the acquired origin?

 Our objective is to describe the epidemiological and 
clinico-radiological characteristics of SAVF, their treatments and 
course. We illustrate through our clinical case this exceptional 
aspect of double SAVF, to argue the hypothesis of the acquired 
origin.

Clinical case

 Mr. HF, 64 years old, with no notable pathological his-
tory, presented a progressive radiculomyelitis over 2 months: 
heaviness of the right lower limb with progressive worsening of 
the bone marrow claudication, then bilateralization of the mo-
tor deficit and the onset of numbness of the 2 lower limbs more 

intense on the right. We noted the presence of genitosphincteric 
disorders such as dysuria and sexual impotence 2 months before 
his hospitalization. The neurological examination objectified an 
ataxic, groping walk more marked on the right, spastic parapar-
esis predominantly proximally with sharp osteotendinous reflex-
es, a right Babinski sign, a sensory level D8, error in the sense of 
the right big toe, and spinal myoclonus of the right limb.

 On spinal MRI, he has a serpiginous appearance of the 
spinal vessels with spinal edema which are in favor of SAVF. He 
had also a posterior intraspinal T2 hypersignal extended from 
D3 to L1, a sign of spinal cord ischemia (Figure 1a). Angiography 
confirmed the presence of epidural C6 to D3 AVF supplied by 
the right 4th intercostal artery (Figure 1b). Embolization allows 
complete exclusion of the fistula with clinically favorable out-
come. Two years later, he consulted us for a progressive parap-
aresis predominant this time on the left, osteotendinous reflexes 
abolished genitosphincter disorders without sensory level. The 
spinal cord MRI showed a serpiginous appearance of the lumbar 
vessels, a lumbar hypersignals and a terminal cone hypersignal 
(Figure 2). Angiography confirmed the complete exclusion of 
the old fistula (Figure 2a) and the presence of a 2nd dural fistula 
supplied by a radiculo-meningeal branch of the 1st left lumbar 
artery (Figure 2b), not seen on the 1st angiogram.

 A 2nd embolization was performed successfully. The 
evolution is marked by an improvement in its symptoms, but 
partial. He has a slight spastic paraparesis with dysuria. He was 
put on Liorésal, with regular motor rehabilitation. 

Figure 1: (a) Spinal MRI showed a serpiginous appearance of the spinal vessels with spinal edema which are in favor of SAVF. He had also 

a posterior intraspinal T2 hypersignal extended from D3 to L1, a sign of spinal cord ischemia. (b)Angiography confirmed the presence of 

epidural C6 to D3 AVF supplied by the right 4th intercostal artery
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Discussion

 Epidemiology: Spinal vascular malformations are a rare 
entity, dominated in 70% of cases by SAVF [1]. The age of onset 
of SAVF is around 50 years old [4]. They are three times more 
common in men than in women [3,5].

Pathophysiology

 Usually, the SAVF is related to the existence of a single 
shunt between an epidural artery (especially a radiculomenin-
geal artery such as in our case) and a medullary and / or peri-me-
dullary vein draining against the current [6]. And these, unlike 
arteriovenous malformations suggesting the existence of a nidus 
[2].

 Impaired tissue perfusion and spinal venous congestion 
are due to increased peri-spinal venous pressure. This results in 
chronic ischemic suffering and spinal cord edema [2], explaining 
the spinal cord ischemia as in our patient. To our knowledge, 
only one case of double venous drainage has been reported in the 
literature, but has been discovered on the same angiography [7].

Clinical features

 The SAVF are often inaugurated by a progressive my-
elopathy with motor, sensory and genitosphincteric signs [1,4,7], 
as noted by the patient. On the other hand, this clinical presenta-

tion is nonspecific and can be polymorphic (6). Initial symptoms 
may be limited to fatigue or weakness in the lower extremities 
[1]. Some reported symptoms are misleading, suddenly onset 
such as a case of syncope [8] and 6 cases suggesting a terminal 
cone-type spinal cord compression syndrome with even hyper 
proteinorachia and hyper cellularity [9]. Only MRI could rect-
ify the diagnosis. Our patient presented at first a progressive ra-
diculomyelitis. The second episode mimics a terminal cone-type 
spinal cord compression, where asymmetric paraparesis on the 
side of the fistula and genitosphincteric disorders predominate.

 Other cases have been presented as a cause of failure of 
lumbar surgery syndrome and should be suspected due to the 
progressive nature of paraparesis [2].

 Spinal Cord Magnetic Resonance Imaging: MRI is a 
sensitive exam for a positive diagnosis. It shows a specific aspect 
associating intraspinal edema with dilated peri-spinal vessels 
[1,2,6].

 It individualizes multiple tortuous and serpiginous 
peri-spinal structures with T2 hypo-signal. They enhances after 
injection of Gadolinium in connection with vascular peri-spinal 
structures [1,2]. Sometimes, we can notice some signs of spinal 
ischemia [2], typically as our case.

Figure 2: (a) The spinal cord MRI showed a serpiginous appearance of the lumbar vessels, a lumbar hypersignals and a terminal 

cone hypersignal. (b) Angiography confirmed the complete exclusion of the old fistula (Figure 2b1) and the presence of a 2nd dural 

fistula supplied by a radiculo-meningeal branch of the 1st left lumbar artery (Figure 2b2), not seen on the 1st angiogram
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 Angiography remains the key examination for the diag-
nosis. It confirms the presence of the shunt with its efferent arter-
ies and its venous return. It is essential for embolization [6,10].

Location and classification

 SAVF can occur at any level of the spine [6]. The clin-
ic may steer towards an inaccurate seat higher or lower. This is 
because of the complex venous drainage pattern, causing venous 
stasis which spread far from the site of the fistula [3]. SAVF are 
classified into 4 radiological types: para-spinal, epidural (epidur-
al), dural and intradural SAVF [11,12]. Our patient has 2 types of 
SAVF: right dural and left epidural fistulas.

Etiology

 The exact etiology of SAVF is not yet clear. Some auth-
ors suggest that late age of onset argues in favor of an acquired 
cause [2,3] while others opt for the congenital origin with de-
layed expression [3].

 In our case, the discovery of the 1st fistula at a late age 
cannot decide between the 2 etiologies. However, the demonstra-
tion of a 2nd fistula after 2 years which does not appear on the 1st 
angiography, the far and contralateral site compared to the 1st, 
the different type and different arterial drainage, all this argues 
in favor of the acquired origin of this fistula. We did not find a 
similar case in the literature, based on our bibliography, which 
makes our case unique.

Treatment

 Most of the reported cases have been treated with em-
bolization with total or partial success [9]. In our case, the 2 em-
bolizations were carried out with success and total exclusion of 
SAVF. Surgical treatment is indicated if embolization fails. In the 
event of bleeding, treatment should be postponed 4 to 6 weeks 
after the bleeding has stopped to ensure spontaneous remission 
and for safer embolization [11,12].

Evolution and prognosis

 The diagnosis of SAVF is often late, explaining the sig-
nificant functional sequelae [2,4]. The total or partial improve-
ment depends on the early treatment [9]. The gradual disappear-
ance of the initial radiological abnormalities is a sign of the 
effectiveness of the treatment [6]. Our patient recovered well 

after the 1st embolization of the dural fistula. However, he re-
tained moderate motor and genitosphincteric sequelae after the 
2nd embolization of the epidural fistula.

 The functional prognosis is often linked to the early 
treatment but no data on the relationship between the type of 
fistula and prognosis according to our knowledge.

Conclusion

 Our case argues in favor of the acquired origin of SAVF. 
This suggests more study on the risk factors of developing such 
a fistula. However, the hypothesis of late onset congenital origin 
remains possible for the 1st fistula in our case. Moreover, know-
ledge of the epidemiological and clinicoradiological character-
istics of SAVF is fundamental for early diagnosis and manage-
ment. This would prevent serious neurological sequelae. 
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