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Abstract
Background

Filum Disease and Neuro-cranio-vertebral syndrome are two recently described pathological concepts
that comprise various diseases including Arnold-Chiari syndrome type I, idiopathic syringomyelia and
idiopathic scoliosis. The objectives of this article are to describe the neuro-psychological alterations in
Filum disease and Neuro-cranio-vertebral syndrome, and to carry out a descriptive analysis of how these
diagnoses can in�uence Quality of Life and/or perception of it.

Methods

We conducted a retrospective study of the clinical anamneses of patients diagnosed with Filum Disease
from a sample of 372 randomly selected patients (Sample 1) in relation to their Quality of Life. We also
analysed the self-reported psychological-emotional health in 34 other patients (Sample 2). Only
descriptive statistics were carried out for both samples.

Results

Despite the high frequency of pain and neurological symptoms, we detected that mood alterations and
cognitive and sexual dysfunction may also be affected in Filum Disease and Neuro-cranio-vertebral
syndrome. Filum Disease deteriorates Quality of Life and likely also affects patients´ perceived Quality of
Life. Many patients report how the gradual and degenerative worsening of symptoms in turn
progressively affects their self-assessment and self-perception of their own physical and psychological
health, consequently in�uencing their expectations in various areas of life.

Conclusion

We have shown that the Quality of Life in patients with Filum disease can be affected by the limited
physical condition, mainly due to headaches or symptoms of spinal or limb pain, instability, lack of
sensitivity or strength, or paresis. The consequences that Filum Disease can have on environmental and
social context correspond to a further decrease in Quality of Life. For the diagnosis, prognosis, surgical
treatment, and post-operative evaluation, it is essential to consider everything reported in the initial
anamnesis. Otherwise, the results and effectiveness could be affected.

Introduction

Filum Disease and Neuro-cranio-vertebral Syndrome
When there is asynchronous growth between the nervous system and the spine, the result is excessive
tension transmitted by the �lum terminale. When this has a congenital cause, the pathology is de�ned as
Filum disease (1, 2). However, when the pathology is due to trauma or any other factor, it is de�ned as
Neuro-cranio-vertebral syndrome (1). Filum Disease and Neuro-cranio-vertebral Syndrome are recently
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described pathological concepts that comprise various diseases which were considered to be idiopathic
in nature, until now. These include Arnold-Chiari type I Syndrome (ACSI), idiopathic syringomyelia (ISM),
and idiopathic scoliosis (ISCO).

In each case, Filum Disease manifests itself with a different clinical picture (1, 3). Its symptoms
correspond to the lesions or malformations caused by the abnormal traction mechanism in the spinal
cord, brain, and spine. The most common symptoms present as headaches, low back pain, neck pain,
impaired balance, paraesthesia or tingling. The most frequent neurological signs consist of alterations of
the osteotendinous re�exes in the upper or lower extremities, alterations of the cutaneous-plantar re�exes,
decreased grip strength, alteration of thermal and tactile sensitivity, and deviation of the uvula and / or
tongue (1). The most frequent changes in the imaging of patients with Filum Disease are the descent of
the cerebellar tonsils, low conus medullaris, idiopathic scoliosis, syringomyelic cavities and multiple
discopathies (1).

Many patients with these diagnoses come to our neurosurgical team in search of treatment and surgical
solutions, complaining of a deterioration in their Quality of Life. This motivated us to analyse the medical
records of patients to obtain a better understanding of their perceived Quality of Life and to consequently
be able to provide better management and treatment options.

Quality of Life in patients with Arnold-Chiari I and Idiopathic Syringomyelia diagnosis.

According to the World Health Organisation, Quality of Life is de�ned as “individuals' perceptions of their
position in life in the context of the culture and value systems in which they live and in relation to their
goals, expectations, standards and concerns” (4). In general, the psychological-emotional health in ACSI
and ISM patients is the least recognized aspect during the diagnosis, despite the fact that there have
been publications on this topic in the past. In fact, this phenomenon has been described in the literature
of ACSI and ISM for years. Mueller and Oro, for example, report that many patients were referred to
psychiatric units, without the correct neurosurgical diagnosis because they presented with more
psychological manifestations (5). In many cases, the authors point out that this may lead to worsening of
the patient’s general conditions and consequently of his/her Quality of Life. With the deterioration of
physical health, there is a decrease in individual and social self-esteem, additional symptoms are not
identi�ed, and the patient worsens while losing time searching for a therapeutic solution that is not
available. This situation accounts for the delay in the application of the conventional treatments for ACSI
and/or ISM (i.e. the craniectomy and syringostomy), with the subsequent deterioration while waiting for
the intervention. Similarly, it has been shown that ACSI signi�cantly affects patient’s perceived Quality of
Life in the initial assessment and after surgical treatment. Mestres i Soler states that “an association of
nervous and depressive symptoms can be observed in the baseline situation as well as following the
surgical procedure, despite the fact that a clinical improvement and a correct radiological progression is
appreciated in the majority of cases” (6).

Objectives
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In addition to the clinical symptoms and neurological alterations described in the literature on the
conditions that constitute the Filum disease (5), we observe that patients can also present with
psychological disorders. The purpose of this short article is to describe the neuro-psychological
alterations in Filum disease and Neuro-cranio-vertebral syndrome and to conduct a qualitative analysis of
how Filum Disease can in�uence patients’ Quality of Life and/or their perception of it. We also develop
this analysis at the diagnosis level, prior to any surgical treatment, in patients with Filum Disease or with
any of the pathologies that comprise it.

Methods
We systematically analysed the clinical picture of Filum Disease in relation to the patients’ Quality of Life
�rst, and then qualitatively analysed what patients reported about their own psychological-emotional
health. This was done prior to the application of any kind of treatment. The retrospective study of the
clinical anamneses of patients diagnosed with Filum Disease consisted of 372 randomly selected
patients seen in initial consultations by our neurosurgical team. These 372 patients made up Sample 1.
The subsequent descriptive analysis of the responses concerning psychological-emotional health
consisted of 34 patients and made up Sample 2. The responses of Sample 2 were obtained from an
internal symptoms inventory of our centre. This inventory is composed of 76 items (see supplementary
material 1) and presents structured statements asking about the intensity and frequency of each
symptom, with optional answers that have a score of 1 to 5 according to the scale of Likert. Data was
collected from a digital database (FileMaker Pro Advanced 11.0v2, FileMaker, Inc. Santa Clara, CA, USA),
from which it was exported �rst to a Microsoft Excel 2011 spreadsheet for Mac version 14.1.0 (Microsoft
Corporation, Redmond, WA, USA) and then to SPSS version 21 (IBM Corporation, Armonk, NY, USA).
Descriptive analyses were carried out to illustrate the symptoms of both samples and the self-reported
psychological-emotional health of Sample 2.

Results
Sample 1 consisted of 372 cases, 69.9% were female, and 29.6% were male (Fig. 1). The main
concentration of the age range was between 41 and 50 years old (Fig. 2). 74.5% had a diagnosis of Filum
disease because of the combination of ACSI, ISM or ISCO, and the rest of the cases had the single
diagnosis of either ACSI (15.9%), ISM (4.8%), or ISCO (4.8%). The characteristics of Sample 1 are
presented in Figs. 1–5.

Sample 2 was made up of 34 cases, of which 82% were women and 18% men (Fig. 6), with an age range
between 20 and 65 years old. They were diagnosed with Filum disease / Neuro-cranio-vertebral
syndrome, along with the associated diagnoses of ACSI, ISM and ISCO. The most frequent symptoms of
Sample 2 are depicted in Fig. 7.
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The psycho-emotional health in the Filum Disease and
Neuro-cranio-vertebral syndrome
When looking at the data from Sample 1, it is interesting to highlight that despite the high frequency of
pain and neurological symptoms, the patients in this group also reported psychological dysfunctions
(Fig. 5). This included memory alterations (33.9%), sleep-wake cycle alterations including insomnia (42%)
and hypersomnia (5.8%), speech disorders (17.5%). Patients also reported anxiety and
disorientation/confusion at lower frequencies.

The responses of patients in Sample 2 were similar to those of Sample 1. Patients reported alterations in
memory, sleep-wake cycle, language, in addition to symptoms in the �eld of sexual dysfunctions (Fig. 7,
8). Some of these symptoms included decreased sexual desire (59%), di�culty to reach orgasm (56%),
and di�culty to maintain arousal (53%). Furthermore, 35% of the sample reported a decrease in pelvic
sensitivity.

In some cases, patients reported mood alterations (Fig. 7) with affective responses that were
inappropriate in social settings, to the point that their activities of daily life were limited. This included
states of anxiety, apathy, depression, or irritability. Some patients reported states of absence or distress,
and two patients had ideas and/or intents of self-harm in their clinical histories. Regarding the
psychological-emotional health that characterizes the clinical cases of Sample 1 and 2, we suggest that
cognitive and sexual function, and mood may be affected in Filum Disease and Neuro-cranio-vertebral
syndrome. These pathologies deteriorate patients´ Quality of Life and likely also the perceived Quality of
Life.

Discussion
After proposing that Filum disease may affect the psychological-emotional health of patients, we return
to the symptoms that typically characterize their physical health in order to provide some considerations
on Quality of Life. From the medical literature as well as from our direct experience with Sample 1, we
know that these patients mainly suffer from pain symptoms and neurological alterations. In Sample 1,
the most common symptoms are: headache (79%), neck pain (72.1%), paraesthesia (67%), lower back
pain (65%), upper back pain (60%), thermal and tactile sensitivity alterations (58%), sphincter alterations
(52%), and pain in lower limbs (48%) (Fig. 5). Each pain-related symptom can vary greatly in intensity
(mild, moderate, intense), duration (hours, days, episodic), and frequency (daily, weekly, monthly). In some
cases, the pain-related symptoms are of constant intensity and long duration. 20% of the patients in
Sample 1 have received therapy for chronic pain. Based on the observations of the presence of pain-
related symptoms and psychological alterations in Filum disease patients, we would like to comment on
various aspects that the literature considers fundamental in the comprehension of syndromes with these
characteristics, so that they will be taken into account when assessing each patient’s clinical picture.
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Several studies have con�rmed the in�uence of different aspects of information processing in
chronic pain patients (7).

Some studies note a relationship between stress and cognitive dysfunctions, and the perception of
these two (8, 9).

The possibility of a vicious pain-anxiety-pain-anxiety cycle exists, where anxiety can exacerbate pain
and maintain its intensity constant (10).

There is evidence of a greater number of depressive symptoms in patients with chronic pain,
suggesting a depression-pain relationship (11).

It is therefore possible that in patients with chronic and intense pain, including some of the
aforementioned psychological dysfunctions, certain conditions may be triggered as a result of symptoms
distorting perception and experience. After establishing the descriptive characteristics of the psycho-
physical health of Filum Disease, we establish an idea regarding the environmental context in which they
live, based on the demographic data of Sample 1.

The psychosocial and environmental conditions of the 372 cases from Sample 1 are described below:

Family
11% of patients from Sample 1 found themselves dependent on relatives or caregivers. Like many
“orphan diseases”, ACSI and/or ISM can generate signi�cant �nancial costs for an average family,
depending on the exemptions and/or healthcare and social measures implemented, or not, in their home
countries.

School
We detected that patients in school age, including infants and adolescents, comprised 10% of Sample 1,
and that this subgroup of patients may have academic di�culties. This is contributed to the fact that if
Filum Disease evolves from a very early age, and often diagnosed at a later age, it is associated with 1%
of cases of Sample 1 with diagnoses of mild to moderate developmental delay at a psychomotor or
cognitive level, with a delay in the acquisition of autonomies, speech, and others. Some of these patients
are in the care of paediatric neuropsychiatric, speech therapy and/or psychological units. One of the most
frequently reported symptom affecting Quality of Life in adolescent patients is chronic, generalized, and
easily reached fatigue. This symptom is clearly not congruent with neither the requirements of the
education system (e.g., school routine, class attendance, concentration, memory), nor with the social
commitments at that age. If the young patient suffers physical and cognitive disorders, other
mechanisms regarding the integration and marginalization of the young person can occur, leading to
further psychosocial issues. Cases of severe scoliosis deserve a special mention, in which aesthetics is
an additional factor to the possible social troubles. Some patients have lost one or more school years
from the time of the initial diagnosis to treatment. Furthermore, Filum Disease is not recognized as a
reason for the students’ recurrent absence, nor does it entail additional teaching support to the student,
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since it is not yet included in the national social security systems—not even when it manifests as
syringomyelic cavities or descended cerebellar tonsils. This can contribute to an increase in adolescent
school dropout.

Work
The adult patients in Sample 1 belong to different professional and trade categories. From the life
experiences that these patients have in common, we observe how many of them are limited in their work
activities. Those with sedentary job occupations and long hours report that symptoms related to back
pain or headaches hinder their ability to carry out tasks at work. Established professionals no longer
found their creativity or interest in their �eld and sometimes could not continue to take on the
responsibilities their profession entailed. Those with careers that required physical effort were often
forced to enter a spiral of assessments by occupational physicians and sick leaves, which in cases of
precarious contracts, led to unemployment.

In general, there are patients that are off work for months, and others who resign or lose their positions
due to their level of impairment. Some of the sample’s patients have applied for and obtained disability
bene�ts, at different levels, but others are still struggling to �nancially compensate their inability to work.

Services
In general, ACSI and ISM patients with a grade of disability or with altered capabilities must contact
reference services, usually at the national or international level, for assessment of their case, treatment or
prescription. This implies another burden on the patient with regards to family, work, school, and personal
�nances. In many cases of Filum disease, there is a need for physiotherapy and rehabilitation. Our
collaborating neuro-rehabilitators of the Filum System® (FS®, presented on
https://�lumsystem.com/enfermedad-del-�lum, https://�lumsystem.com/enfermedades-implicadas/ and
https://institutchiaribcn.com) report that in their experience, until the surgical protocol is not applied to
Filum Disease patients and the cause behind the disease is eliminated, satisfactory results are not
achieved in physiotherapy. However, satisfactory results are observed following the Sectioning of the
Filum Terminale according to the FS® (12).

Normally, the symptoms are progressive, as presented in the medical histories of the patients in this
study. Their symptoms increased in intensity and frequency over time, sometimes progressing over a
short period of time, and sometimes longer (1–5 years). Many patients reported how the gradual
worsening of symptoms affected their self-assessment and self-perception of physical and psychological
health, in�uencing their expectations in various areas of life.

Conclusions
For this qualitative study concerning Quality of Life, we have analysed two samples of representative
clinical cases with the diagnoses of Filum Disease and Neuro-cranio-vertebral Syndrome with Arnold-
Chiari type I Syndrome, idiopathic syringomyelia and idiopathic scoliosis.
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The new nosological and aetiopathogenic concept that groups these diseases may represent a
signi�cant paradigm shift when it comes to treatment. We consider it essential to describe the perception
of patient Quality of Life prior to the sectioning of the �lum terminale in order to then be able to evaluate
the postoperative changes in their perceived Quality of Life. We have showed that the Quality of Life of
patients with Filum disease can be affected by limited physical abilities and especially by headaches or
symptoms of back or limb pain, instability, lack of sensitivity or strength, and paresis. Similarly, we also
showed that the patients’ psychological health can be affected in all the diagnoses that comprise Filum
Disease, and not only in the single diagnosis. Our results suggest that the main neuropsychological
aspects that may be altering or affecting the Quality of Life of these patients are mood disorders and
cognitive and sexual dysfunction. Although neuropsychological dysfunctions were reported in lower
frequencies, we believe that they are important considerations that directly affect Quality of Life,
especially when present alongside the condition’s typical pain symptoms. This includes the processing of
information and the possible exacerbation of physical and chronic pain symptoms, with a tendency to
associate with depressive symptoms or anxiety.

The consequences that Filum Disease can have on the patient's position in their environmental and social
context correspond to a further decrease, usually progressive, of their Quality of Life. If there is a lack of a
proper diagnosis, delaying the correct prognosis and treatment, the patient can suffer serious worsening
before �nding the right solution. In order to stop the progression of the condition, the traction on the
whole nervous system needs to be eliminated by sectioning of the Filum terminale (13). From what we
have observed in our database, we found that the Quality of Life in Filum disease patients is also
diminishing due to the high level of concern and fear that it generates in the patient, since it is a chronic
and degenerative pathology. This progressive evolution can decrease the expectations of the patient,
causing more concern, and resulting in a negative cycle of his/her attitude towards life.

For the classi�cation of the diagnosis of Filum Disease/Neuro-cranio-vertebral syndrome, the initial
prognosis, the subsequent evaluation of the surgical treatment, and the post-operative follow-up, we
believe it is essential to consider everything reported in the starting anamnesis. Otherwise, the results and
their effectiveness could be affected. We must delve deeper and build on these �ndings to apply speci�c
and complete psycho-diagnostic methods to cases with Filum disease/ Neuro-cranio-vertebral syndrome.
This can be done through the administration of suitable test methods for a systematic analysis of the
affected areas, including the administration of scales and inventories for the evaluation of Quality of Life.
Our team will continue working in this direction, promoting a multidisciplinary assessment of nervous
system involvement in the Filum disease and each of the pathologies associated with its pathogenesis.
In order to offer the appropriate solution to patients with Filum disease, it is important to assess the
subjective position of the affected individual and the perceived Quality of Life, while complying with the
scienti�c necessity of medical objectivity.

Abbreviations
ACSI: Arnold-Chiari type I Syndrome
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FD: Filum Disease

ISCO: Idiopathic Scoliosis

ISM: Idiopathic Syringomyelia

NCVS: Neuro-cranio-vertebral syndrome

SFT: Sectioning of the Filum terminale.
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Figures

Figure 1
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Sex of Sample 1.    

Figure 2

Age distribution of Sample 1.     
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Figure 3

Additional diagnoses of Sample 1.       
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Figure 4

Combination of diagnoses in Sample 1.

Where Filum disease constitutes a combined diagnosis of descent cerebellar tonsils +/ idiopathic
scoliosis +/ idiopathic syringomyelia.
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Figure 5

Most frequent symptoms in Sample 1.
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Figure 6

Sex of Sample 2.
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Figure 7

Most frequent symptoms in Sample 2.

Figure 8

Sexual dysfunctions present in Sample 2.
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