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Introduction

Spinal Dural Arteriovenous Fistulae (SDAVF) is the most 
common spinal arteriovenous malformation [1] . There are 
usually one or more blood supply arteries and one drainage 
tube around the dura mater near the spinal nerve root [2]. 
Digital Subtraction Angiography (DSA) is the gold standard for 
the diagnosis of SDAVF. This paper reports a case of SDAVF with 
negative primary angiography, and discusses the diagnosis of 
the disease.

Case presentation

In March 2019, the 62-year-old male patient appeared 
numbness and weakness of the foot to knee joint, unstable 
walking, dysuria and constipation. It worsened gradually 
in several months. MRI of thoracic vertebrae was performed 

(Figure 1) and DSA showed normal. He was treated for 
benign prostatic hyperplasia, lumbar disc herniation, and 
demyelination of the nervous system, but none of the 
treatments worked. After admission, Cerebrospinal Fluid (CSF) 
examination showed slightly elevated biochemical protein of 
0.73g/L. No abnormality was found in thyroid antibody, ANA, 
ENA spectrum and ANCA. Negative antibody against measles 
virus. PPD test was negative, and no abnormality was found 
in tb-spot test. CSF cytology showed no tumor cells. We 
considered a possible vascular malformation of the spinal 
cord, and the result of DSA confi rmed it (Figure 2). Then, the 
dural arteriovenous fi stulectomy was performed through the 
posterior median approach under general anesthesia (Figure 
3). After 6 weeks of follow-up, numbness and weakness 
were reported to be better than before, and he could walk 
independently.
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Discussion  

The most common clinical manifestation of SDAVF is 
weakness of the lower limbs or sensory disturbance, and the 
symptoms gradually progress [3]. Because of its long course, 
nonspecifi c clinical manifestations, and relatively rare, it is 
easy to be misdiagnosed as lumbar disc herniation, benign 
prostatic hyperplasia, central nervous system demyelinating 
disease, etc. MRI of the spinal cord can be used as a preliminary 
screening. Spinal DSA is the gold standard for the diagnosis of 
SDAVF. Most SDAVFs occur in the thoracolumbar segment [4-
5]. The dural arteriovenous fi stula is mainly located around the 
nerve root, and the arterial supply is provided by the posterior 
root retinal branch of the corresponding segmental root artery. 
Venous drainage includes the posterior nerve root vein, etc. In 
80%-90% of cases, the draining vein is the medulla bulbus 
vein and venous plexus located on the back of the spinal cord 
[6]. In this case, the blood supply artery is the left T8 artery, 
the fi stula is located at the entrance of the left T8 nerve root, 
and the draining vein is the venous plexus located on the 
back of the spinal cord, which is consistent with the common 
characteristics of dural arteriovenous fi stula. Therefore, it is 
meaningful to analyze the reasons of falsely reported as normal 
DSA in this case.

There were also reports of normal DSA examination for 
the fi rst time abroad. Barreras et al. also reported a group 
of cases with normal DSA misreporting of spinal vascular 
malformations, in which 55.6% of the lesions were recorded 
by angiography but not noticed, 29.6% of the lesions were 
not recorded by angiography, and 14.8% of the patients were 
not injected enough7. The reasons for DSA misstatement of 
dural arteriovenous fi stula are as follows: the position of 
dural arteriovenous fi stula was not recognized, that is, the 
position of dural arteriovenous fi stula was mostly located 
near the intervertebral foramen, which changed from thin 
to thick suddenly. Selective myelography is incomplete 
due to factors such as wrong vertebral body and marker 
displacement. Sometimes L3 or below vascular malformations 
were not included in the planned angiography [7]. Insuffi cient 
injection, only a small amount of contrast agent through the 
lesion vessels; In some patients with spinal cord vascular 
malformations, the venous phase of angiography was normal 
[8], which may also lead to DSA misdiagnosis.

To avoid false negative results, it is recommended to carefully 
examine the vertebral plane before angiography, complete 
spinal angiography if possible, and repeat the angiography 
results after angiography. Although venous deletion is an 
important angiographic sign, it is not recommended as a 
reason to rule out vascular malformations.

Misdiagnosis of dural arteriovenous fi stula can lead to a 
high disability rate, which is often irreversible despite surgical 
or intravascular treatment of the fi stula [9]. Suspected dural 
arteriovenous fi stulas should be diagnosed by DSA, but the 
diagnosis can not be excluded completely if the contrast is 
negative. DSA can be reexamined for patients with typical 
symptoms. In general, if the disease can be diagnosed and 
treated early, the prognosis is better [10].
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Figure 1: MR image of the thoracic spinal. The horizontal spinal cord of the thoracic 
9-11 vertebral body was slightly thickened, and abnormal strip signals could be 
seen. T1WI showed equal signals, T2WI showed slightly higher signals, and the 
boundary was unclear. Enhanced scan showed enhancement at T9-11. In fact, 
punctate fl ow voids in the dorsal spinal cord can be seen at T8-10 on T2.A: Thoracic 
plain T1; B: Thoracic plain T2; C: Thoracic enhancement

Figure 2: The DSA performed again in our hospital. The malformed vascular groups 
can be seen in this picture, and the arrows refer to the blood supply artery, the 
possible location of the fi stula, and the draining vein, respectively.

 

 

 

Figure 3: Visual fi eld and angiography in dural arteriovenous fi stula resection by 
posterior median approach. During the operation, the fi stula was clearly located 
at the entrance of the left T8 nerve root. After blocking, fl uorescein angiography 
showed that the malformed vascular mass was not developed. The arrows in A and 
B refer to the location of the fi stula. A: Posterior median approach surgical fi eld of 
view. B: Pre blocking fl uorography. C: Blocking the blood vessel. D:Fluorescence 
angiography after blocking.
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Conclusion

SDAVF is easy to be misdiagnosed and mistreated. As a gold 
standard, DSA also has the possibility of false negative. If the 
symptom is typical, DSA can be rechecked as appropriate to 
further clarify, avoid misdiagnosis and mistreatment as much 
as possible, and improve the prognosis of the patients.
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