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Foix-Alajouanine syndrome: a comprehensive

overview of rare but relevant diagnosis
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Introduction: Foix—Alajouanine syndrome (FAS) is an uncommon neurological disorder marked by the gradual development h
spinal cord congestion. First documented by Foix and Alajouanine in 1926. Although it is infrequent, delayed or misdiagnosis is
nonetheless prevalent, resulting in inadequate therapy and unfavorable results.

Methods: Using the PubMed database, MEDLINE, and EMBASE, we collected data on FAS patients and conducted a pooled
analysis. The term ‘FAS’ was used to search for related articles. Our search was restricted to previous clinical case reports or series
that were published in English. Non-English articles were excluded. We included the articles in the period from 1974 to 2024. Articles
were eligible if the radiographic and clinical findings were indicative of FAS. A thorough research analysis was performed, examining
case reports that specifically addressed this issue. This study examines the clinical symptoms, difficulties in diagnosis, methods of
treatment, and outcomes related to FAS.

Results: FAS predominantly impacts the elderly population. A total of 26 patients were diagnosed with FAS. The median age of
affected individuals was 53 (SD + 15.96). The ratio of males to females is roughly 5:1. The clinical manifestations encompass gradual
muscle weakness and sensory impairments. The diagnosis is dependent on radiological evaluations, specifically MRI and digital

subtraction angiography. Possible treatments include endovascular therapy, surgical closure of arteriovenous fistula, or a
combination of the two. Significant improvements in neurological impairments can be achieved by early intervention.
Conclusion: The diagnosis of FAS continues to be difficult due to its infrequency and varied clinical manifestations. Prompt and
precise diagnosis is essential for proper intervention, typically utilizing endovascular or surgical methods. Additional research is
required to determine prognostic markers and enhance long-term care techniques for this rare neurological condition.
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Introduction

In 1926, Foix and Alajouanine documented a case of subacute
congestive myelopathy, which resulted in the gradual development
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HIGHLIGHTS

e Foix—Alajouanine syndrome (FAS) is an uncommon neu-
rological disorder marked by the gradual development of
spinal cord congestion.

e This study examines the clinical symptoms, difficulties in
diagnosis, methods of treatment, and outcomes related
to FAS.

e The diagnosis is dependent on radiological evaluations,
specifically MRI and digital subtraction angiography.
Possible treatments include endovascular therapy, surgical
closure of AVF, or a combination of the two. Significant
improvements in neurological impairments can be achieved
by early intervention.

of paraplegia and ultimately led to the demise of two individuals.
An autopsy revealed the presence of spinal cord necrosis and the
observation of many convoluted and thickened blood vessels on
the surface of the spinal cord. The condition was referred to as
necrotizing myelopathy!'l, After few years, it was discovered that
this necrotizing myelopathy was linked to the existence of an
arteriovenous fistula (AVF). AVF can result in elevated venous
pressure, reduced arteriovenous pressure gradient, and dimin-
ished spinal cord perfusion, ultimately causing spinal cord edema.
The caudal region of the spinal cord is the most impacted as a
result of gravitational forces and the absence of valves in the
intraspinal venous system. Foix—Alajouanine syndrome (FAS)
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remains an uncommon disorder. A neurologist typically encoun-
ters a single case approximately every 4-8 years?. FAS occurs
frequently in patients aged more than SO However, most of
those patients, when treated promptly with either embolization
and/or surgical interruption of the draining veins, can function
ally improve, leaving no disability. Furthermore, it is frequently
associated with misdiagnosis, underdiagnosis, or delayed diag
nosis, leading to inadequate treatment or unfavorable
prognosis®3!, The aim of this study is to investigate the details
of reported cases and case series!*! including clinical manifesta
tions, diagnostic challenges, treatment modalities, and outcomes
associated with FAS, with the goal of enhancing understanding
and improving management strategies for this rare condition.

Charles Foix

Charles Foix was born in Salies-de-Béarn, a town located in close
proximity to Bayonne, in the southwestern region of France. He
was born to a physician and completed his medical education at
the University of Paris, studying under the mentorship of Pierre
Marie (1853-1940) in the Salpétriére. He started as an intern in
1906 and later became a Médecin des hopitaux in 1919.1In 1923,
he achieved the degree of agrégé®?!. Foix was widely recognized
as an outstanding instructor and clinician with equal expertise in
the fields of general medicine and neurology. Foix primarily
employed a comprehensive collection of data from the Salpétriere
and Ivry to establish a connection between arterial thrombosis
observed during autopsies and the symptoms and signs exhibited
by his patients. Additionally, he authored a book on the blood
supply and anatomical structure of the brain®>?*!. Foix specia
lized in studying vascular lesions, and he also had a strong fasci
nation with the complex structures of the midbrain and
interbrain*,

Théophile Alajouanine

Théophile Alajouanine, born on 12 June 1890, in Verneix, was a
distinguished French neurologist whose influence extended far
beyond his lifetime. Trained under Joseph Jules Dejerine and
collaborating closely with Georges Charles Guillain and Charles
Foix, Alajouanine emerged as a leading authority in neurology,
particularly in the study of aphasia. His prolific writing encom-
passed various neurological topics, with a particular emphasis on
aphasia, reflecting his deep interest and expertise in the subject.
The Laboratoire Théophile-Alajouanine, located at the Centre
Hospitalier Cote-des-Neiges in Montréal, Canada, stands as a
lasting tribute to his contributions. Alajouanine’s legacy endures
through his extensive body of work and the ongoing impact of his
research on the field of neurology>>2°l.

Methods

Using the PubMed, MEDLINE, and EMBASE databases, we
collected data of FAS patients and conducted a pooled analysis.
The term ‘FAS’ was used to search for related articles. Our search
was restricted to previous clinical case reports or series that were
published in English. Non-English articles were excluded. We
included the articles in the period from 1974 to 2024. Articles
were eligible if the radiographic and clinical findings are
indicative of FAS. We excluded studies evaluating other

diseases with similar presentations. Two review authors
independently examined the titles and abstracts of all the
potential studies to be included, identified by the search
strategy. In case of overlaps of the series notified by the same
institution or author, only the most recent publication was
included in the analysis. Then, the complete text of the relevant
primary studies was evaluated and data were extracted.
Descriptive statistics are provided. Point-biserial correlations
were run to determine the relationship between clinical
variables and the overall symptom improvement. The included
cases were analyzed in terms of age, sex, location, etiology,
clinical presentations, and outcome. The goal of this pooled
analysis was to evaluate the factors that could affect the outcome
in these cases (Fig. 1).

Statistical analysis

Continuous variables were expressed as means or median values.
Categorical variables were expressed as numbers and percen-
tages. Continuous variables were compared using the unpaired ¢-
test, non-parametric Mann—-Whitney U test, or one-way analysis
of variance. However, categorical variables were compared using
4 statistics or Fisher’s exact test as appropriate. Univariate
regression tests were performed on all variables, and a multi-
variate logistic regression was performed on statistically sig-
nificant variables (P < 0.05). A P value of <0.05 was considered
statistically significant.

Results

Literature search and characteristics of the eligible studies

Three databases were utilized to identify 312 articles. Of the
articles, 292 were excluded based on ineligibility determined by
having titles and abstracts suggesting apparent ineligibility. Two
investigators independently evaluated the entire contents of the
remaining 20 articles and ultimately identified these articles as
eligible for the study.

A total of 26 patients were diagnosed with FAS. The median
age of affected individuals was 53 (SD+15.96). It is more com-
mon in males representing about 84% of all our analyzed case
cohort. The most common presentation reported is sensory loss,
representing about 92%, followed by lower limb weakness,
which is about 83.3%. About 19 patients (79.1%) presented with
sphincter control problems. The most common location affected
was the thoracic region, which was affected by about 54.1% of
patients. The most frequently identified pathology was AVF in
about 21 patients (84%). Surgical ligation was the method of
treatment in 12 patients (50%), while embolization was per-
formed in about 5 patients, and only 4 patients received con-
servative management. The mean follow-up period was
13.6 months. The outcome is variable, with only 9 patients (37.5)
showing improvement, while 3 patients showed progression.
Mortality represented only 16.6%. The multivariable logistic
regression analysis showed that male gender, early sphincter
affection, and lower limb paralysis at presentation were inde-
pendent risk factors for poor outcomes (P value < 0.03, respec-
tively). We noticed that the male factor was an independent risk
factor for poor outcome (P<0.05). We did not find any sig-
nificant effect of symptom duration or treatment method on the
outcome (P> 0.05) (Table 1).
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Figure 1. Flow diagram of the related articles.
Epidemiology Etiopathology

Due to the scarcity of cases and the lack of robust large sample-
size case series, epidemiological features of FAS are poorly
described. FAS is classified as an uncommon disorder, and precise
data regarding its prevalence in the United States is currently
unavailable. Nevertheless, it is probable that the condition is not
diagnosed as frequently as it should be. An epidemiological study
carried out in Germany in 2001 estimated a prevalence rate of
5-10 instances per one million individuals in the general com-
munity, indicating that the disease is frequently disregarded®”.
FAS primarily impacts individuals in the older age group, with the
majority of patients being aged 40 or above. Instances in indivi-
duals under the age of 30 are infrequently documented (Table 2).
The condition exhibits a male-to-female ratio of roughly 5:17%%,
Presently, there is a lack of evidence revealing the prevalence of
FAS in particular ethnic or racial groups.

The prognosis of FAS is contingent upon variables such as the
duration of symptoms, the pre-treatment level of disability, and
the efficacy of the AVF — closure surgery. Usually, signs such as
gait disturbances and paresis demonstrate improvement follow-
ing medical intervention. Nevertheless, symptoms such as urinary
dysfunction and pain may not exhibit a favorable response. In
this pooled analysis, all patients who died had sphincter — control
problems as a clinical presentation!®!121,

The cause of FAS is still not well comprehended. The majority of
patients exhibit an AVF in the lower thoracic spine'®. One
hypothesis posits that increased arterial pressure in the dura is
transferred to the venous plexus via the intradural venous system,
leading to impaired blood flow or thrombosis and causing
infarction in the spinal cord tissue. The arterial blood originating
from the dural fistula enters the venous system, causing an
increase in pressure and impeding the usual drainage from the
cord parenchymal®”. Thrombosis is a possible occurrence; how
ever, it usually becomes apparent toward the end of the disease’s
progression. Infarction may be primarily caused by venous stasis
rather than thrombosis. The preference for distal cord involve
ment is probably caused by orthostasis!!>3%U, The pre
dominance of symptoms in middle age indicates that the disease is
likely acquired rather than being a congenital abnormality like
other vascular malformations. However, the exact reason for its
specificity to the spinal cord is still difficult to explain. Over the
years, much debate has revolved around the etiology of FAS.
Initially, this designation was linked with spinal artery
thrombosis leading to myelopathy, which was thought to carry a
poor prognosis'®.. However, some patients diagnosed with FAS
showed improvement, casting doubt on the role of spinal artery
thrombosis??. Additionally, in 1989 Criscuolo et al. also con
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The multivariable logistic regression analysis shows the correlation of the risk factors

Univariate Multivariate
0dds ratio 95% CI P 0dds ratio 95% CI P
Male 10.857 2.325-62.250 0.0024
Age 2.737 0.6373-14.287 0.1778
Lower limb paralysis 7.750 1.633-56.660 0.0089 9.962x10’ 2.194 0.0168
Early sphincter affection 10.75 1.504-95.885 0.0191 6.395 x10" 9.273 0.0027

tested the association with thrombosis and suggested that the
symptoms of this syndrome could be attributed to congestive
myelopathy, which is a reversible process!®?°l. Therefore, nowa
days, spinal arteriovenous malformations (AVM) presenting with
congestive myelopathy without hemorrhage are termed FAS
(Fig. 2)!!. The importance of this condition lies in its potential
with the acute onset of neurologic dysfunction reminiscent of
cauda equina syndrome due to lumbar disk prolapse. This syn
drome is not a distinct entity but is rather considered a con
sequence of spinal AVM resulting from thrombosis within the
abnormal vessels of the spinal cord.

The pathophysiology is described as subacute myelopathy due
to venous congestion of the spinal cord in the absence of hemor-
rhage in a patient with a spinal AVM®32], The vascular anatomy
of the spinal cord has been thoroughly reviewed by Takai and
Taniguchil®®!. The anterior spinal artery is described as commu
nicating with the radiculomedullary artery, and the correspond
ing veins also have similar anastomosis, with the venous network
being far more extensive and connecting to the extradural and
extravertebral veins as welll", Anomalous communication
between the radiculomedullary artery and vein leads to a sig
nificant rise in pressure within the communicating venous net
work (Fig. 3). The typical pathophysiology of the disease involves
venous congestion within the spinal cord, resulting in progressive
ischemia and infarction*. Thrombosis often accompanies this
condition. To be more specific, the terminology should be
reserved for patients experiencing clinically subacute to chronic
progressive neurological symptoms due to intradural AVFs lead
ing to congestive myelopathy without hemorrhagel®. In sum
mary, the enlarged and irregular veins are associated with dural
arteriovenous shunts or fistulas, primarily located within the dura
but sometimes outside of it*3]. As a consequence of these shunts,
arterial blood flows back into the spinal cord’s venous drainage,
which congests the venous outflow and raises venous pressure in
the affected areas, causing possible ischemic damage/>?’!,

Clinical presentation

Individuals suffering from FAS may have progressive monopar-
esis or paraparesis along with abnormal sensations in the lower
limbs. These symptoms can occur symmetrically or asymme-
trically. Dysfunctions of the intestine, bladder, and sexual organs
are frequently encountered. Prevalent are reports of non-radiat-
ing lower back pain in the lumbosacral or coccygeal regions,
which were initially misidentified as sciatical®**. The presence of
paresis or dysaesthesia may ultimately advance to the upper
limbs. However, none of the case reports in our analysis showed
any upper limb weakness. The majority of people with FAS
experience several years before receiving a diagnosis. However, in
a small number of cases, symptoms can also appear suddenly™”.

In this pooled analysis, the average time of symptoms onset until
diagnosis was 13.16 months. Therefore, a high suspicion for the
diagnosis of FAS should be considered in patients presenting with
sensory or motor symptoms affecting the lower limbs. We found
that the duration of symptoms did not correlate with the outcome
among those patients. However, Flores et al.®*! reported that the
delay in diagnosis is the main factor influencing recovery in most
patients with spinal vascular malformations. Possible complica
tions of FAS may involve the reappearance of symptoms or fast
neurological decline, such as the emergence of paraplegia with
total loss of sensation below the affected region”.

Diagnostic approach

Radiological assessment is pivotal for clinicians, enabling them
to distinguish FAS from other causes of progressive myelo-
pathy, monitor patient progress, and devise an appropriate
management strategy to halt disease advancement. Magnetic
resonance imaging (MRI) and digital subtraction angiography
(DSA) are two crucial imaging techniques for accurately
diagnosing spinal vascular anomalies, including spinal AVMs.
In the early stages of FAS, MRI examinations may show
normal findings. However, as the disease advances, T1-W1
scans may indicate enlargement of the spinal cord and
hypointensity at the outer edges of the affected levels of the
spinal cord. During T2-W1, abnormalities within the spinal
cord exhibit increased signal intensity at central regions®%3¢),
Contrast administration frequently results in the formation of
serpentine areas of increased intensity and exposes the existence
of larger, twisted blood arteries in the subarachnoid space,
accompanied by the occurrence of ‘flow void’ phenomena. MR
angiograms have the ability to anticipate the precise location and
size of the fistula prior to resorting to more invasive catheter
angiography. Usually, MRI scans commonly show the presence
of fluid in spiraling perimedullary vessels. The key MRI findings
of spinal cord AVMs generally include signal voids from high-
velocity flow, dilated perimedullary vessels that may indent and/
or scallop the cord, and increased cord signal due to cytotoxic
edema or myelomalacia!®*%*°!, Conventional intra-arterial DSA
serves as the gold standard for diagnosing, evaluating treatment
efficacy, and conducting follow-up examinations for spinal
AVM:s. Following surgical or endovascular intervention, DSA is
typically performed immediately to assess the success of treat
ment. During the follow-up period, DSA is conducted when
patient symptoms deteriorate®’=°!, Despite angiography’s high
sensitivity for diagnosing spinal cord AVMs, in some instances,
results may be inconclusive or negative for FAS. Van Dijk et al.1"!
described two cases with normal angiograms for spinal AV fis
tula, although the patients had classic clinical signs and symp
toms and MRI findings. Criscuolo et al.®! also reported two
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Details of reported cases and case series

Symptoms Location
Symptoms
duration Back Loss of Paralysis Paralysis  Bladder Bowel Loss of Thoracal Lumbr Outcome at  Outcome at  Follow-up
References Age Gender (months) pain sensation ofarms of legs dysfunction dysfunction reflexes (T1-12) (L1-L5) Etiology Management discharge last follow-up  (months)
Del Pino-Camposeco,”? 46 F 4 Yes Yes N/A N/A Yes Yes Yes Te-11 AVF type IV Embolization N/A Progressive 6
Bordignon,®! 52 F N/A Yes Yes N/A Yes Yes N/A Yes L1-14 AVF type | Surgical ligation N/A Improvement 3
Joswig,® 31 M 4 N/A Yes N/A Yes N/A N/A Yes T9-10 AVF type | Surgical ligation Mild Improvement 2
improvement

Krishnan,'®! 54 M 36 N/A Yes N/A N/A Yes Yes Yes L4 AVF type IV Surgical ligation N/A Improvement 12
Sadighi,"® 48 M 24 Yes No N/A Yes N/A N/A Yes N/A N/A AVF type IV Conservative Improvement N/A N/A
Siani, "% 38 M 3 Yes No N/A N/A Yes N/A Yes L1 AVF type | Surgical ligation N/A Improvement 8
Sood,?”! 47 M 5 No Yes N/A N/A Yes N/A Yes T10-12 AVF type IV Embolization Unchanged Improvement 8
Menon, [ 42 M <1 Yes Yes N/A N/A Yes Yes Yes N/A N/A AVF type | Conservative Improvement  Improvement 3
Renowden,['”) 63 M 36 N/A Yes N/A Yes N/A N/A Yes T L5 AVF type | Surgical ligation N/A Progressive N/A
Ferrell,® 29 M 7 Yes Yes N/A Yes N/A Yes Yes N/A N/A N/A N/A Progressive Died N/A

27 M 3 N/A Yes N/A N/A N/A N/A Yes N/A N/A N/A N/A N/A N/A N/A
Criscuolo, ! 61 M 1 N/A Yes N/A Yes Yes Yes N/A L2 AVF type | Embolization Improvement  Improvement 14

56 M 5 N/A Yes N/A Yes Yes N/A Yes T9-10 AVF type | Surgical ligation  Improvement  Improvement 3

68 M N/A N/A Yes N/A Yes N/A N/A N/A T10 L4 AVF type | Surgical ligation Unchanged Unchanged 4

60 M 2 N/A Yes N/A Yes Yes Yes N/A T9-12 AVF type | Surgical ligation Progressive Unchanged 42

59 M N/A N/A Yes N/A Yes Yes N/A Yes T10 AVF type | Surgical ligation  Improvement  Improvement 1
Kneisley, "] 43 M 24 Yes Yes N/A Yes Yes N/A Yes ™m L1 Spinal cord tumor  Embolization and ~ Progressive Died N/A

and AVF type | surgical ligation

Koeppen,'? 72 M 36 N/A Yes N/A Yes Yes N/A Yes N/A N/A N/A N/A Unchanged Died N/A

66 M 36 N/A Yes N/A Yes Yes Yes Yes T1-12 AVF type | Surgical ligation  Improvement Died 48
Tay,?! 13 F N/A No No N/A Yes No No Yes N/A N/A Subarachnoid Conservative Progressive Unchanged 36

hemorrhage

Rathnam,"® 7 M 8 Yes Yes N/A Yes No N/A N/A T9 L1 AVF type | Surgical ligation N/A Improvement N/A
Assadi, 1 54 M <1 N/A Yes N/A Yes Yes Yes Yes N/A N/A AVF type | N/A N/A Progressive N/A
Patwari, " 35 M N/A Yes Yes N/A Yes Yes N/A Yes N/A N/A AVF type | Conservative N/A N/A N/A
Khan,['%) 78 M 2 N/A Yes N/A Yes Yes N/A Yes L2-4 AVF type | Surgical ligation ~ Improvement  Improvement 5
Del Pino-Camposeco J,” 46 F 4 Yes Yes N/A Yes Yes Yes Yes T6-11 N/A AVF Type | Embolization Unchanged Unchanged 6
Hubbard,?® 68 F 12 Yes Yes N/A Yes Yes Yes Yes T7-11 N/A AVF type | Embolization Unchanged Unchanged 3
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Foix-Alajouanine Syndrome - An Overview

4

Foix-Alajouanine Syndrome (FAS) is a rare neurological condition characterized by slowly
developing spinal cord congestion

J’l
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Arterio-
venous fistula

Etiopathogenesis

AVFs in the lower thoracic spine are
seen in most patients

|

—

Spinal cord tissue infarction caused by reduced blood flow resulting
from the transfer of elevated arterial pressure in the dura to the venous

plexus through the intradural venous system.

|

The dural fistula's arterial blood enters the venous system, raising blood

pressure and obstructing the cord parenchyma's normal drainage.
Instead of thrombosis, venous stasis may be the main cause of infarction.
The predilection for involvement of the distal cord is most likely due to

orthostasis.

Currently, spinal arteriovenous malformations (AVM) presenting
with congestive myelopathy without hemorrhage are termed FAS.

Spine with spinal cord and
nerves - lateral view

Clinical Presentation

SN

Progressive mono- Bowel, bladder, and
or paraparesis along sexual dysfunction are
with abnormal frequently encountered,
sensations in the as well as non-radiating
lower limbs. lower back pain

Figure 2. An overview on Foix—Alajouanine syndrome (FAS).

MRI and DSA are
two crucial imaging
techniques for
accurately
diagnosing spinal
vascular anomalies

— Diagnosis and Management

Targeted laminectomy
reduces the risk of
spinal cord infarction
and recurrence by
precisely identifying the
fistulous draining vein.

Endovascular therapy to
embolize the affected blood
vessels using liquid polymers,
surgically tying off the AVF or
a combination of both.

patients with the diagnosis of FAS and negative spinal arterio
graphy. A high sense of suspicion should be made based on the
clinical presentation; therefore, judicious use of contrast-based
imaging should be considered to avoid contrast-induced renal
injury. The pharmacokinetics of contrast media will determine
how long safe waiting intervals between successive con
trast-based examinations should be scheduled. Based on the
recommendations from the contrast media safety committee, in
patients with normal renal functions, the wait time between
gadolinium-based imaging should be 12 and 4 h if the condition is
urgent!*>*!, In patients with poor renal functions, the wait time

between successive scans should be optimally 7 days and mini
mally 2.5 days*?l. Clinicians should also consider non-
contrast-based imaging techniques such as arterial spin labeling
(ASL) and time of flight MRI (TOF MRI). ASL perfusion maps
combined with susceptibility-weighted imaging have been shown
to be superior to conventional MRI and equally efficient to DSA
in the preoperative evaluation of AVMM3, Therefore, clinicians
could use several non-contrast imaging techniques that could be
helpful in diagnosing FAS. In pediatric cohorts, perfusion maps
from ASL have shown high efficacy in identifying nidus and
evaluating flow and size of AVM after therapy'*l.
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Figure 3. Diagram showing the anomalous communication between the radiculomedullary artery and vein. Panel A illustrates the clinical manifestations of FAS.
Panel B provides detailed anatomical and radiological findings of a spinal arteriovenous fistula (AVF), highlighting pathological and radiological characteristics. The
diagram on the left side (Pathological) shows the spinal cord with increased arterial pressure and decreased venous drainage, leading to spinal cord ischemia. It also
notes the involvement of the subarachnoid space and dura mater surrounding the spinal cord. On the right side (Radiological), the image displays the associated
radiological findings, such as spinal cord enlargement, T1-W1 outer hypointensity, T2-W1 central hyperintensity, large twisted subarachnoid arteries, and the “flow-
void” phenomena, all of which are characteristic of AVF. The vertebral body is also labeled to provide anatomical orientation.

Management

The purpose of the treatment is to disrupt the direct connection
between the arterial and venous channels®!. Therefore, the
treatment of choice for FAS is either using endovascular therapy
to embolize the affected blood vessels, surgically tying off the
AVF or a combination of both in certain situations?”.. Using
liquid polymers for embolization is preferred over particles like
polyvinyl alcohol (PVA) due to the high recurrence rates of
30-93% associated with particle use.

In contrast, liquid polymers have shown successful occlusion
rates ranging from 44 to 100%!. Although spinal dural AVFs
can be treated using endovascular methods, there is a risk of
recurrence, difficulties in accessing the fistula with a catheter, and
the potential for spinal cord infarction™®. On the other hand,
although targeted laminectomy is a more invasive procedure, it
carries minimal risk of complications, enables the precise identi
fication of the fistulous draining vein, and is less prone to recur
rence or causing spinal cord infarction!). To conclude, in cases
where there is a significant distance between the artery’s origin
and the fistula site, it is advisable to opt for clipping as a safer
alternative to embolization!®. In multiple medical facilities
worldwide, interventional radiographic procedures are com
monly chosen due to their minimally invasive nature, cost-effec
tiveness, and favorable outcomes. In Foix—Alajouanine syn
drome, there is no evidence of which treatment method is

associated with a better outcome. Steinmetz and colleagues
performed a microsurgical obliteration of the AVF without
failure or complications*’l. In this pooled analysis, surgical
ligation was the method of treatment in 12 patients (50%), while
embolization was performed in about 5 patients, and only 4
patients received conservative management. We found that
surgical ligation was associated with a higher rate of improve
ment compared to embolization and conservative management.
Lagman et al*” also reported similar results indicating that
surgical clipping or ligation is superior to embolization. Early
intervention can lead to significant improvement in neurological
deficits. Additionally, diagnostic angiography has been noted to
sometimes reverse clinical symptoms on its own!'*l,

Prognosis

Prognosis is supposedly determined by factors such as how long
symptoms last, whether the sphincter is involved at presentation,
and where the fistula is located!?!. Temporary deficits following
surgical or endovascular treatment are typical and do not impact
the overall short-term or long-term results®’!. Flores et al.l’!
argue that the primary reason for partial recovery is the delay in
diagnosis rather than the extent of neurological damage, as nearly
48% of patients may experience progression of their condition
before the diagnosis is made. Patients who experience diminished
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function due to an acute myelopathic episode may feel some
improvement in symptoms following intervention if FAS is accu
rately identified and treated!*”),

Limitations

Due to the extremely rare incidence of FAS, the sample size of
available case reports is small. Our heterogeneous data and the
small sample size challenged the statistical robustness, which
further limited the pooled analysis. A larger sample would allow
for more detailed analysis. The unavailability of individualized
data and reported results of the included literature further limited
our review findings. We did not encounter any cases of FAS,
which makes our review lack illustrative clinical examples.
Neurologists can see one case of FAS once every 8 years!?.,

Conclusion

In a nutshell, FAS is a neurological illness that is infrequent and
difficult to manage. The infrequency of the illness and its many
manifestations lead to diagnostic complexities. Prompt identifi-
cation and care are essential for enhancing neurological impair-
ments, although the hindrance of delayed diagnosis persists as a
substantial barrier. To effectively tackle the issues presented by
FAS, it is crucial to prioritize increasing awareness, expanding
diagnostic tools, and refining treatment options. The cooperation
of neurologists, radiologists, and neurosurgeons is essential for
the progress in comprehending and treating this uncommon
neurological illness.
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