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ABSTRACT

Introduction: Spinal Dural Arterio Venous Fistula (SDAVF) is an arteriovenous
communication on the spinal dura with peri-medullar venous drainage. It is a curable
cause of myelopathy and the most common form of spinal arterio venous
malformation (AVM). The average age of revelation is the fifth decade; it is a
diagnostic and therapeutic emergency.

Materials and methods: This is a retrospective study conducted in the neuro
surgical department of CHU Bab El Oued in Algiers during a five years time from
November 2013 to September 2018. We assessed the clinical status of patients
according to the Aminoff-Logue disability score before and after surgery. All patients
did a total spine MRI followed by a Medullar angiography which facilitated the pin-
pointing of the exact location of the dural fistula. The mean follow-up is 30 months.
Results: There were five males and two females, all of them older than 45 years of
age. At the admission, patients presented with signs of neurological deficits. After the
diagnosis of SDAVF the surgical intervention consisted of a disconnection of the
arteriovenous communication by coagulation and section of the fistula at the foot of
the vein after a laminectomy. Functional rehabilitation was prescribed for all patients
and they were regularly followed-up.

Conclusion: Treatment of AVF is surgical or endovascular. Results depend largely on
preoperative neurological status.

INTRODUCTION

The spinal dural Arterio Venous Fistula (SDAVF) with peri-medullar
venous drainage is an abnormal communication within an afferent
artery and an adjacent vein without interposition of capillary bed. This
communication occurs at the spinal dura and is followed by a peri
medullar venous drainage. Individualize by Kendall and Merland in the
1980 th , it is a rare pathology even if it represente the most frequent
spinal arteriovenous malformation accounting about 60-80% of all
spinal vascular malformations [1,2,3,4].
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Arterial blood flow is shunted directly into the
venous plexus, under arterial pressure. The venous
plexus subsequently becomes “arterialized,” and
obstruction of venous outflow leads to venous
congestion, venous hypertension, and progressive
ascending myelopathy [5]

The average age of revelation is the fifth decade.
Clinical signs are not specific, that is the reason of the
diagnosis delay causing sometimes severe disability;
for that reason, SDAVF constitute a diagnostic and
therapeutique emergency. Treatment of AVF is
usually surgical or endovascular. The objective of our
study is to assesses the surgical treatment of SDAVF
and the clinical outcome of patients operated for
SDAVF in the neurosurgical department in CHU BEO
Algiers.

MATERIALS AND METHODS
This is a retrospective study conducted in the neuro
surgical department of CHU Bab El Oued in Algiers
during a five years time from November 2013 to
September 2018. We analyze clinical data of patients
operated for SDAVF.

We assessed the clinical status of patients
according to the Aminoff-Logue disability score
before and after surgery (Table 1).

Function & Score Definition
gait
0 normal
1 leg weakness, abnormal gait or stance but
no restriction of activity
2 restricted activity but not requiring support
3 requiring 1 stick for walking
4 requiring 2 sticks, crutches, or walker
5 confined to wheelchair
urination
0 normal
1 hesitancy, urgency, frequency, altered sensation,
but continent
2 occasional urinary incontinence or retention
3 total incontinence or persistent retention
defecation
0 normal
1 moderate constipation
2 severe constipation or occasional incontinence
3 total incontinence

Table 1: Aminoff-Logue disability score

This score has 4 grades: grade 1: 0-2; grade 2: 3-5;
grade 3: 6-8; grade 4: 9-11

We performed a total spinal MRI which suspect
the SDAVF and spinal digital subtraction angiography
(DSA) that facilitated the pin-pointing of the exact
location of the dural fistula.

All patients underwent microsurgical approach;

the day before surgery we perform a plan x ray on a
metallic landmark to guide the skin incision. The
microsurgical approach consisted of a disconnection
of the arteriovenous communication by coagulation
and section of the fistula at the foot of the vein after
a laminectomy.

Patients presenting disabilities were send for
functional rehabilitation.

RESULTS

During the time of our study we registered 7 patients
suffering of SDAVF, there is predominance of male
with a sex ratio of 5/2; The mean age of our patients
is 56 years with extreme from 49 to 68 years. The
time before consultation is fifty one month’'s with
extreme from 6 to 60 months.

Al patients suffered for motor disturbance
(100%), a leg weakness is found in 5 patients
representing 71, 42%, one patient require a stick for
walking and another one require walker to move.
Urination disturbance is present in all patients
(100%) as occasional incontinence is found in
3patients (42, 85%), frequency urination is found in 2
patients (28, 57%) and occasional retention in 2
patients (28, 57%). Six patients presented defecation
disorders representing 85, 75 % of patients, like
moderate constipation for 4 patients (57, 14%),
severe constipation for one patient, another one
presented occasional incontinence. Three (3)
patients present Sensibility disorder which represent
42, 85% of patients. The pre-operative disability scale
of Aminoff-logue is lll for 2 patients (28, 57%) and Il
for 4 patients (57, 14%), and | for one patient.

All patients did a total spine MRI, this investigation
objectified serpiginous images and flow void sign of
peri medullar vessels dilation; also, an intra medullar
hyper intensity (figure 1).

Figure 1: A: MRI sagittale T2 weithed showing flow void sign
(yellow arrow) and intramedullar hyper intensity (red arrow).
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To locate the communication, we performed
medullar angiography for all patients; angiography
has facilitated the pin-pointing of the exact location
of the dural fistula. The investigation permits us to
see the afferent pedicles, the peri medullar drainage
vein which is dilated and serpiginous, also the dural
fistula (figure 2). All our patients presented thoracic
single fistula.
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Figure 2: DSA: after catheterisation of Left T6 showing a fistula
(red arrow) and an arterialized vein (yellow arrow).

Figure 3: Per operative image, after durotomy showing the
fistula (yellow arrow) and the tortuous varterialized veins (red
arrow).

For all our patients we performed microsurgical
approach; under general anesthesia, on prone
position, a median skin incision is made at the level
of the fistula; we perform a laminectomy one level
above and one below the fistula to expose the work

field before a median durotomy and suspension of
the dural edges. Under microscope the arterialized
veins are found tortuous and colored in red and the
fistula is found communicating aradicular artery
(figure 3). We performed the coagulation of the
fistula and section of it at the foot of the vein. At the
end of the procedure we spent about 30 minutes
after the section of the fistula to make sure that the
arterialized vein become progressively blue, which is
the vein normal color. The dural closure is assured
with continuous running suture.

Patients presenting disabilities were send for
functional rehabilitation. The  post-operative
outcome 7 days and 6 months after surgery is
summarized in the following table.

Initial Day 7 after | 6  Months
Aminoff- surgery later
Logue Grade

Patient 1 1] 1% 1}

Patient 2 11 v Il

Patient 3 1 1] |

Patient 4 1l Il Il

Patient 5 I 1] |

Patient 6 | | |

Patient 7 1l 1] |

Table 2: Post-operative outcome of patients at Day 7 and 6
months later.

The mean follow-up is 30 months; patients are seen
in the clinic weekly for the first month and every
month for three months and every trimester until
one year.

DIscussION

In our study there is predominance of male with the
Average age of revelation the fifth decade as
reported by many authors [6, 7]. The time before
consultation is long about 51 months in our series; it
is comparable to the time reported in the literature
[8, 9,]. This is due to the difficulty to diagnose the
SDAVF because of lack specific signs. The diagnosis
delay reduces the chance of recuperation even after
the treatment.

The most frequent signs in our series is motor
and sphincter disturbance representing 100% of
patients followed by sensibility disturbance which
represent 42, 85% of patients. Many authors
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reported the predominance of motor disturbance
follow by sensory disturbance and sphincter
disturbance [2, 10, 26].

We performed MRI for all our patients, in case of
SDAVF suspicion a DSA is performed to confirm and
locate the level and number of fistula, the feeders as
well. Yamaguchi [11] reported that Spinal CT
angiography could be used to demonstrate the
fistula localization. In practice it is not safe because
of the radiation quantity, before getting the exact
location of the fistula. MRI images signs On T1-
weighted scans, the swollen cord is slightly
hypointense and enlarged. Following contrast
administration, diffuse enhancement may be seen
within the cord as a sign of chronic venous
congestion with a breakdown of the blood spinal
cord barrier [13, 14]. On T2-weighted sequences, the
cord edema is depicted as a centromedullary not
well-delineated  hyperintensity over  multiple
segments that is often accompanied by a
hypointense  rim, most likely representing
deoxygenated blood within the dilated capillary
vessels surrounding the congestive edema spin echo
[3D-TSE]) compared with standard T2 TSE sequences
[12].

The help of MR angiography in the positive
diagnostic was emphasized by some authors. For
Efrat Saraf-Lavi [15] the principal advantage of MR
angiography is the improved detection of the fistula
level, with the correct level + one level identified in
73% of true positive cases. They supported that
Overall, the combination of MR imaging and MR
angiography provides improved screening for dural
AVF and benefits the subsequent radiographic DSA
study by helping target the level of the fistula.

We performed for all our patients a total spine
MRI, this investigation objectified suspicion signs of
SDAVF but to confirm the diagnostic the DSA was
used , this investigation allow us to locate the fistula
, the number of afferent arteries. Many authors
recognize the Digital angiography as a helpful tool
that can give a map of the vascularisation and help
to plan the endovascular treatment. It is the gold
standard for the diagnostic of SDAVF [16, 17, 18, 19].
All our patients presented thoracic single fistula,
many authors reported that the thoracic level is the
most frequently affected [2,26,34] and most of
patients present a single fistula, the multiple are
rarely reported[2,9].

All patients underwent microsurgical approach;

the surgical technique consisted of a disconnection
of the arteriovenous communication by coagulation
and section of the fistula at the foot of the vein after
a laminectomy. Permanent vascular clips could be
used [22].Authors reported the use of microsurgery
or endovascular to be effective [7, 20, 21].Many
authors reported a rate of recanalization after
embolization with polyvinyl alcohol, in up to 83% of
cases [27,28].but with the evolution of material use
Endovascular embolization with liquid adhesive
material is reported to have a very low rate of
recanalization [29,30]. The success rates of
endovascular therapy have been reported to vary
between 25% and 75% [31, 32] but For J. Marc et al
the Advantages of the endovascular technique are its
noninvasiveness and the possibility of an immediate
angiographic control of the treatment [10].
Steinmetz MP et al in a recent meta-analysis
suggested complete occlusion of the fistula following
surgery in 98% [33].

The outcome was marqued by a worsening of the
Aminoff-Logue disability scale in three patients in
the first week after the surgery. But after six months
of occupational therapy five patients (71.42%)
improved their Aminoff-Logue disability scale while
two patients remain stable. They did not improve
their disability after two years. Approximately 75% of
patients get a degree of satisfaction as report in the
literature [22].

In their series of 17 patients treated by
microsurgery Jakub w et al reported that functional
improvement or good stable condition was achieved
in 65% of the patients at discharge and in 76% in
long-term follow-up [34]. Chibbaro S et al advocated
multidisciplinary approach based on direct
cooperation between endovascular specialists and
neurosurgeons before the choice of the treatment
option. They obtained the excellent result of 100%
cure rate with no procedural complications after
patient’s selection for microsurgical treatment [21]
The most complications of the microsurgical
treatment are CSF leak, infection, haematoma, and
neurological sequelae [23, 24, 25]. In our study we
did not experiment such complications.

CONCLUSION

SDAVF is a rare pathology, with unspecific clinical
signs leading to diagnostic difficulties. To avoid
misdiagnosis a multidisciplinary collaboration is
required. The neuroradiologist help is very
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important using MRI and DSA to get the exact
location of the fistula and guide the treatment, either
surgical or endovascular. After our series we
conclude that microsurgery is a good option for the
treatment but the post-operative outcomes depend
largely on preoperative neurological status.
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