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Male, 71-year-old
Spinal dural arteriovenous fistula
Limb weakness ¢ low back pain

Neurology

Unknown etiology

Spinal cord arteriovenous fistula that only manifests as lower back pain is easily misdiagnosed as myofasci-
itis, lumbar spondylosis, and other diseases, and incorrect treatment such as glucocorticoid blockade might be
given, leading to worsening of the condition.

We analyze the clinical characteristics of a patient with spinal dural arteriovenous fistula who presented with
chronic-onset low back pain. A patient with spinal dural arteriovenous fistula presented with chronic-onset
low back pain as the only symptom, and was misdiagnosed as having myofasciitis. We assessed the paraclin-
ical data, clinical reasoning, and course of treatment. The patient was an elderly man with low back pain for 1
year. He was diagnosed with myofasciitis in a local hospital and received local blocking treatment using gluco-
corticoid, and left lower-limb weakness appeared after that. After he was admitted to our hospital, enhanced
thoracic and lumbar magnetic resonance imaging and selective spinal angiography were performed, and the
results indicated the diagnosis of spinal dural arteriovenous fistula. After surgical treatment, the low back pain
and lower-limb weakness were alleviated, and the patient is still under follow-up.

The possibility of spinal dural arteriovenous fistula should not be overlooked among patients with chronic low
back pain, and caution should be taken when using glucocorticoids for treatment of chronic low back pain.

Back Pain ¢ Chronic Pain ¢ Spinal Cord ¢ Spinal Cord Vascular Diseases
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Introduction

Chronic low back pain, which affects nearly 1/3 of the popu-
lation, is one of the main reasons for the loss of labor capac-
ity worldwide and has become a serious medical and social
problem [1]. Chronic low back pain affects the quality of life
of patients, increases the incidence rate of emotional disor-
ders such as depression and anxiety, and creates a huge bur-
den on families and society [2]. The common causes of chron-
ic low back pain include lumbar disc herniation, lumbar spinal
stenosis, and back myofasciitis. The main treatment methods
for chronic low back pain currently include physical therapy,
drug therapy, cognitive behavioral therapy, and interventional
therapy. Local blocking is also commonly used in clinical prac-
tice for the treatment of chronic low back pain.

However, in addition to the common diseases that cause chronic
low back pain listed above, rare causes can also lead to chron-
ic low back pain. Finding the rare causes of chronic low back
pain is a relatively difficult part of clinical diagnosis and treat-
ment. At the same time, missed diagnosis and misdiagnosis
of rare diseases may lead to incorrect treatment planning for
chronic low back pain. In 2023, the Department of Neurology
at Peking University People’s Hospital admitted a patient with
chronic low back pain as the main concern, who was trans-
ferred from Hebei province. During the diagnosis and treat-
ment process, the etiology of the patient was analyzed, the
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diagnosis and treatment plan were repeatedly revised, and the
cause of chronic low back pain was ultimately determined and
the patient was cured. This case was relatively rare and diag-
nosis and treatment was complex. By analyzing clinical data
and exploring the causes, we aim to improve clinical diagnosis.

Case Report

A 71-year-old man presented with 1 year of low back pain. He
had lower back pain in May 2022, without obvious causes. The
pain was persistent and dull, and was not related to posture
changes. The visual analog scale (VAS) score for pain was 2,
the patient did not seek medical care.

At the beginning of May 2023, the patient realized that his low-
er back pain had worsened, and the VAS score was 7. When he
sought medical care from a local hospital, he was diagnosed
with “myofasciitis” and received local blocking treatment. The
medications used for local blocking were “betamethasone, li-
docaine”, but there was no significant relief in the pain after
injection. About half a day later, he developed left lower-limb
weakness and had difficulty standing on his own.

He then sought medical attention at another local hospital,
where thoracic and lumbar spine enhanced magnetic reso-
nance imaging showed slight thickening of the thoracic spinal

Figure 1. T2-weighted magnetic resonance imaging shows high signal intensity within the spinal cord (indicated by the red arrow),
with spinal cord swelling below T7. A tortuous vascular flow shadow can be seen on the dorsal side (indicated by the yellow
arrow). (A) T2-weighted imaging. (B) Enlargement of the blue box area in Figure A. (C) Postoperative magnetic resonance
imaging shows the vascular flow shadow disappeared.

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€943947-2

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Ouyang H. et al:
A rare cause of low back pain
© Am J Case Rep, 2024; 25: €943947

Figure 2. Spinal cord angiography shows the supplying artery (red arrow), fistula opening (green circle), and dilated draining vein
(yellow arrow). The fistula is located at the level of the 12t thoracic vertebra, and the intercostal artery is the supplying
artery. After surgery, the fistula disappeared (green arrow). (A) Preoperative super-selective whole-brain and spinal
angiography. (B) Postoperative super-selective whole-brain and spinal angiography.

cord at T7-T12 level, with mild enhancement of lesions. The
local hospital diagnosed him with spinal demyelinating dis-
ease. However, no significant improvement was observed in
the patient’s low back pain and limb weakness after treatment.

One week later, the patient came to our hospital for treat-
ment. Neurological physical examination showed left lower-
limb muscle strength grade 4, and right lower-limb muscle
strength was normal. Pain and touch sensation were reduced
in the left inguinal area and left buttocks, there were a left
Babinski sign and Chaddock sign (+), and no other abnormali-
ties were found on neurological physical examination. The re-
examination of enhanced thoracic MRI scan (Figure 1) showed
abnormal signals in the medulla spinalis at the T7-T12 level.
The re-examination of enhanced MR imaging of the lumbar
spine found tortuous blood vessels in the vertebral canal, and
point-like enhancement lesions in the posterior spinal cord
at the T11 level. This characteristic imaging suggested spinal
vascular malformation or arteriovenous fistula. Cerebrospinal
fluid biochemistry testing showed total protein 0.56 g/L, and
a routine examination and virus antibody test of cerebrospi-
nal fluid showed no significant abnormalities. Cerebrospinal
fluid anti-AQP4, anti-MOG antibody and oligoclonal band (OB)
were negative. The admitting diagnosis was spinal cord lesions,
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with possible spinal vascular malformation or spinal cord de-
myelinating disease. However, no fistula was found after se-
lective spinal cord angiography.

Considering the possibility of spinal cord demyelinating dis-
ease, he was given methylprednisolone 500 mg qd for diag-
nostic treatment of suspected demyelinating disease. Early the
next day, he had worsening left lower-limb weakness and dif-
ficulty standing, with left lower-limb muscle strength grade 3
and right lower-limb muscle strength grade 4. One day later,
he had worsening left lower-limb weakness and was unable to
stand up. The left lower-limb muscle strength was grade 3, so
methylprednisolone was immediately discontinued. Considering
the possibility of spinal vascular disease, we performed su-
per-selective whole-brain and spinal angiography (Figure 2),
showing spinal dural arteriovenous fistula (on the right side,
at the 12t thoracic level).

The patient was subsequently transferred to the neurosurgery
department for spinal dural arteriovenous fistula excision. After
opening the dura mater during the surgery, an abnormally thick
and tortuous arterial drainage vein was seen draining from the
right T12 nerve root into the dura mater to the surface of the
spinal cord, which was electro-coagulated and cut off. On the
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Table 1. Summary of the patient’s treatment process.
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Demography 71/Male, Chinese (Han nationality)

19-year history of atrial fibrillation and received radiofrequency ablation; over 10-years of coronary heart

disease; intestinal cancer and received surgical resection. No abnormalities in family history

Hospital B in Hebei

Medical institutions Hospital A in Hebei

Neurology Department Neurosurgery

and departments province province of Peking University Department of Peking
People’s Hospital University People’s
Hospital
Diagnosis Myofasciitis Spinal demyelinating Spinal cord lesions: Spinal dural
disease spinal vascular arteriovenous fistula
malformation? Spinal
cord demyelinating
disease?
Treatment
Drug Local blocking with Intravenous infusion Methylprednisolone Enoxaparin 4000 IU qd,
“betamethasone, of traditional 500 mg qd iv, 3 days; ih, 13 days;
lidocaine” once Chinese medicine Pantoprazole 40 mg qd Hydroxyethyl starch
extract to improve iv, 3 days; 1000 ml qd iv, 13 days;
circulation(specific Glycerin fructose Aescine 20 mg qd iv,
details unknown) 250 ml qd iv, 3 days; 13 days;
Ginaton 80 mg tid po, Cefuroxime 1.5 g q8h,
3 days; 5 days;
Potassium chloride And then Sulperazone
0.5 tid po, 3 days; 3gql2hiy, 11 days
Vitamin b1 10 mg tid
po and mecobalamin
500 pg qd im for the
whole hospital course
Surgery Spinal dural

No significant
improvement was

therapeutic effect Developed left lower-
limb weakness,
accompanied by

numbness

observed

arteriovenous fistula
excision

Lower-limb muscle
strength recovered,
numbness disappeared

Worsening left lower-
limb weakness

5t day after surgery, the patient’s lower-limb muscle strength
recovered completely, symptoms of numbness disappeared, vi-
bratory and pain sensation returned to normal, and pathological
signs disappeared. At the same time, the degree of back pain was
reduced, indicating a satisfactory therapeutic effect (Table 1).

Discussion

The patient had experienced chronic pain in the lower back for
over a year, during which he visited several hospitals and was
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diagnosed as myofasciitis and myelitis. He was treated with
glucocorticoids, which worsened his condition. Finally, he was
diagnosed with spinal dural arteriovenous fistula, which is an
uncommon cause of low back pain in clinical practice, as its
clinical symptoms are not specific and it can be misdiagnosed
as intervertebral disc herniation, spinal stenosis, acute myeli-
tis, spinal demyelinating disease, syringomyelia, or spinal cord
tumors [3-5]. There are reports that patients with spinal dural
arteriovenous fistula have symptoms that persist for several
years before receiving a confirmed diagnosis. This case sug-
gests that when low back pain occurs, the possibility of spinal
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dural arteriovenous fistula should be considered, and the use
of glucocorticoids for local blocking therapy requires caution.

It is not uncommon for patients with spinal arteriovenous fis-
tula to experience accompanying symptoms of pain. However,
there are currently few reports of spinal dural arteriovenous
fistula with chronic low back pain as the only symptom at dis-
ease onset, especially cases of pain lasting for 1 year without
showing any other symptoms. The clinical symptoms are often
manifested as subacute or chronic onset of myelopathy symp-
toms such as limb weakness, sensory disorders, and sphincter
disturbances. Hence, it is important to consider spinal arterio-
venous fistula in patients with chronic low back pain. There are
case reports suggesting that patients with spinal cord arteriove-
nous malformations have relatively mild back pain (VAS score
1-6), often manifested as radiating pain accompanied by neuro-
logical deficits [6]. The physiological mechanism of chronic low
back pain caused by spinal dural arteriovenous fistula is cur-
rently not fully understood. It may be related to the compres-
sion of the spinal cord and nerve roots, spinal cord ischemia
and edema, hemodynamic changes caused by arteriovenous
fistula, or other causes of neuropathic pain [7]. The arteriove-
nous fistula-associated steal mechanism could be the possible
reason for the pain, swelling, and necrosis. This patient’s T7-
T12 spinal swelling and demyelination could have been con-
gestive myelopathy secondary to progressive venous hyper-
tension from spinal arteriovenous fistula [8]. Other diseases
with chronic low back pain as the main clinical symptoms in-
clude lumbar spondylosis, myofasciitis, and spinal artery in-
farction. However, the clinical manifestations of pain caused
by these diseases may differ from that caused by spinal dural
arteriovenous fistula. The low back pain of lumbar spondylo-
sis worsens during weight-bearing, often manifested as severe
low back pain and numbness and weakness in the lower limbs,
with relatively severe pain levels (VAS 9-10), and often accom-
panied by severe limitations in lumbar forward flexion func-
tion. Myofasciitis accounts for a large proportion of patients
with low back pain [9], often manifested as chronic pain in ar-
eas such as the lower back, with limited mobility, local tender-
ness, referred pain, and tight muscles, with moderate pain lev-
els (VAS 7-8). Most of these 2 types of pain are relieved after
local blocking treatment. Spinal artery infarction can also man-
ifest as low back pain, but in most of cases the disease onset
is sudden, the degree of pain does not change with body po-
sition, and the degree of pain is severe (VAS 9-10) [6].

As the disease progresses, some patients may receive “local
blocking treatment” with injections of corticosteroids and oth-
er drugs when they experience worsening back pain. There
are reports suggesting that the use of glucocorticoids wors-
ens symptoms in patients with spinal dural arteriovenous fis-
tula [10,11]. The possible mechanism is the retention of water
and sodium after intravenous drip or local use of glucocorticoid,
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and the increase of venous blood volume, which can further
increase the spinal cord venous pressure, aggravate obstruc-
tion of venous circumfluence, and thus lead to aggravation of
spinal cord edema and ischemia. The worsening of symptoms
after the use of glucocorticoids is one of the clinical charac-
teristics of spinal dural arteriovenous fistula [12]. Therefore,
for patients with suspected spinal dural arteriovenous fistu-
la, it is recommended to avoid the use of glucocorticoids as
much as possible. Complete and comprehensive super-selec-
tive spinal angiography should be performed on suspected spi-
nal dural arteriovenous fistula patients to avoid misdiagnosis.

Although selective spinal cord angiography has been performed
on some patients, the arteries that supply spinal vascular le-
sions may also be missed, causing such patients to be misdi-
agnosed, possibly because no super-selective catheterization
angiography was performed on blood vessels, no prolonged or
enlarged angiography was performed on small spinal vascu-
lar lesions, or no selective angiography was performed on rare
spinal vascular diseases caused by paravertebral vein steno-
sis or occlusion, such as azygos vein, semi-azygos vein, acces-
sory azygos vein, ascending lumbar vein, internal iliac vein, or
left renal vein. Failure to perform multimodal 3D image fusion
for complex vascular lesions in the spinal cord can also lead to
missed diagnosis of spinal vascular malformations [13,14]. There
are also cases where some clinical symptoms and MRI exami-
nations indicate spinal vascular disease, but multiple compre-
hensive spinal angiography and cerebral angiography have not
found the cause, which is believed to be occult dural arterio-
venous fistula according to previous research [15]. MRI shows
that the flow signal behind the spinal cord is an imaging fea-
ture of spinal arteriovenous fistula. However, MRI has certain
limitations in diagnosing spinal arteriovenous fistula. The sen-
sitivity of advanced MRI techniques remains unclear, notably
for the detection of low-flow shunts without flow voids. In our
patient, the first MRl examination of the patient did not detect
any abnormalities indicating spinal arteriovenous fistula. After
the symptoms worsened, a re-examination of MRI showed a
flow signal behind the spinal cord, which may have been relat-
ed to changes in the flow rate of the fistula. Therefore, catheter
angiography remains the criterion standard modality for eval-
uation of spinal vasculature and its disorders [16].

At present, surgical resection of drainage or endovascular em-
bolization of the fistula is the main method for spinal dural
arteriovenous fistula (SDAVF) treatment. Endovascular embo-
lization has promise as a new treatment for spinal AVF/arte-
riovenous malformation(AVM) because it is less invasive, and
it may be useful in the process of diagnostic DSA [8]. Previous
research has shown that due to a recurrence rate of over 83%
after endovascular embolization, interventional embolization
is not the preferred treatment for SDAVF [17-19]. With the de-
velopment of intravascular interventional technology, recent
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studies have shown that there is no significant difference
between endovascular embolization treatment and surgical
treatment in terms of recurrence rate, neurological function
recovery, and complications. The choice of treatment of spi-
nal AVF/AVM mainly depends on the type of lesions; surgery
is preferred for intradural dorsal AVF[20] (as with our patient’s
situation). Endovascular embolization therapy has the follow-
ing limitations: (1) Abnormal tortuous root artery obstructs
the catheter from entering the fistula; and (2) If the supply
artery of SDAVF supplies both a spinal cord blood vessel and
a fistula, it is more suitable for surgical resection. Otherwise,
embolization of the supply artery will lead to spinal cord isch-
emic necrosis [21,22]. The patient in this case had the second
condition, therefore, surgical resection treatment was used.

Conclusions

In summary, this case suggests that: (1) For patients with chron-
ic low back pain, the possibility of spinal cord arteriovenous
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malformations should be considered, especially for patients
with mild pain at the onset, pain is related to changes in pos-
ture, and symptoms worsen after the use of glucocorticoids;
and (2) Chronic pain is one of the causes of disability in spi-
nal dural arteriovenous fistula. It is necessary to further study
the mechanism of low back pain caused by spinal dural arte-
riovenous fistula, and to consider medication, psychological,
and behavioral therapy for chronic low back pain as an impor-
tant component of the treatment.
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