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Benign syringomyelia with the ahortive type
of the course

Syringomyelia is a chronic disease with progressive cavitation and clinical presentations of spinal cord injury. The paper describes
clinical cases of a rare benign variant of syringomyelia with spontaneous cavity collapse. The peculiarity of the described clini-
cal cases is childhood-onset of the disease, lack of progression and/or development of myelopathic symptoms, and signs of
syringomyelia cavity collapse according to magnetic resonance imaging findings. The authors designate this childhood-onset
variant of the disease as abortive. The tendency towards collapse in the cavity in these patients may be due to a single patho-
genetic mechanism, which is of interest for a further investigation.
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Syringomyelia is a disease characterized by formation
of progressive fluid-containing cavities in the spinal cord.
The emergence of neuroimaging diagnostic methods
empowered the research of this disease. It has been shown
that primary cavity progression occurs in the first 5—10
years after the disease onset [1]. In the majority of cases,
progression of symptoms decelerates with increased dura-
tion of the disease, which is associated with a certain
degree of reduction of the cavity size due to its spontaneous
collapse [2]. On magnetic resonance imaging (MRI) scans
the cavity phenomenon can undergo changes from the ini-
tial round-oval shape on the axial section to its collapse in
a long duration of the disease. It is characterized by various
degrees of cavity flattening in the anterior-posterior direc-
tion (up to a threadlike shape) with concomitant signs of
spinal cord atrophy [1, 2, 3]. Long-term follow-up of
unoperated patients has demonstrated that 25.8% of them
had a significant decrease in the cavity size over time [1].
This phenomenon, characterized by the full-scale
myelopathy clinical picture and the collapsed cavity on
MRI, was defined as a stage of prolonged syringomyelia
and designated as "post-syrinx" syndrome [3].

According to recent publications, besides the
described typical course of the disease, there are variants
that have a benign course with the absence of spinal symp-
toms progression. Asymptomatic syringomyelia can be
regarded as one of such variants. This variant is character-
ized by the presence of a cavity in the spinal cord, which is
detected incidentally on MRI during an examination for
other diseases, and has no clinical manifestations typical of
long-term syringomyelia. The absence of symptoms in

such patients does not correlate with the cavity size [4].
According to T.H. Millorat et al. (1995), symmetrical cen-
tral cavities tend to have an asymptomatic course [5].

We observed a variant of syringomyelia with a spon-
taneous collapse of the cavity at the early stages of its
development, which can lead to regression of the initial
clinical symptoms or to the arrest of their progression.
There are few clinical descriptions of such cases in litera-
ture [6]. We assume that they occur more frequently, but
remain undiagnosed. Identification of such cases and their
analysis allow us to determine the mechanisms of the
reverse development of syringomyelia with childhood
onset. We are presenting 4 clinical cases. The first one
contains a complete evidence base for the dynamics of
clinical and MRI data, while the others demonstrate a
similar course of the disease.

Case 1. Patient S., 9 years old, was referred to a neu-
rologist with complaints of dull pain in the back. Cranial-
cerebral nerves (CCN) demonstrated no abnormalities. Active
and passive movements in the arms and legs were in full
range. Muscle tone was normal. The strength in the limbs was
sufficient. Tendon reflexes were equal and brisk. There were
no pathological findings. Sensitivity was not affected.
Coordination tests were performed satisfactorily. The patient
was stable in the Romberg position. The examination revealed
kyphoscoliotic deformation of the spine..

Cervicothoracic spine MRI showed a syringomyelia cyst
up to 0.8 cm in diameter at the C2 level and lower, the cystic
index (CI) was 0.5 (Fig. 1B). MRI scans of the posterior cra-
nial fossa (PCF) revealed Chiari malformation (CM) (2.2 cm
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Figure 1. MRI of patient S. at the initial stages of the disease (at the age of 9 years). TI-
weighted images: A — Sagittal section of the brain MRI: ectopic cerebellar tonsils — CM
(arrow). B — Sagittal section of the cervicothoracic spinal cord MRI: syringomyelic cavity of

the cervicothoracic spinal cord (arrow).

lower the foramen magnum), as well as the signs of narrow
PCF and disturbance of bone indexes: Boogarts angle
increased up to 144°. (Fig. 1A).

Given the lack of clinical manifestations other than the
presence of scoliosis, the patient's parents decided not to have
their child operated on by a neurosurgeon. The patient
"dropped off the radar" for 10 years.

10 years later, patient S. complained of musculoskeletal
pain in the interscapular area. The kyphoscoliotic deforma-
tion of the spine remained. The patient had growth delay. As
for neurological status, there was CCN disease, muscle atro-
phy, while no disturbances of reflexes or sensitivity were
revealed.

Cervical spine MRI revealed an almost complete col-
lapse of the syringomyelic cavity (Figure 2A), the spinal cord

Figure 2. MRI of patient S. (aged 19 years). T1-weighted images:

A — Sagittal section of the cervical-thoracic spine and craniovertebral junction (CVJ):
ectopic cerebellar tonsils (black arrow), collapse of the cavity at the cervicothoracic level of
the spinal cord (white arrow), pronounced spinal cord atrophy. B — Axial section at the cer-
vical spinal cord level — minimal signs of collapsed cavity, spinal cord atrophy with "flatten-

ing" in the anterior-posterior direction.

was significantly atrophied and had a
[flattened anterior-posterior shape on
the axial section (Fig. 2B). On the PCF
MRI scans, cerebellar tonsils ectopia
degree decreased to 0.9 cm below the
foramen magnum line. Posterior sub-
arachnoid space remained narrowed
at the foramen magnum level.
Boogart's angle increased to 147°. The
remaining parameters of the PCF were
within the normal range (Figure 2A).

Case 2. Patient K., 40 years old,
visited a neurologist because of
headaches. MRI study revealed
syringomyelia. The patient recalled the
episodes of pain in the left arm, sensi-
tivity impairment and poor left arm
wound healing at the age of 3—4 years,
which gradually regressed within 1—3 years. Spine scoliotic
deformation and ftorticollis developed at the preschool age,
and later remained at the same level.

CCN showed no abnormalities. Active and passive
movements in the arms and legs were in full range. Muscle
tone was normal. Limb strength was sufficient — 5 points for
all muscle groups. Upper limb reflexes S<D were brisk, while
lower limb ones were high S<D with extension of reflexogenic
zones. There were no pathological findings. Pain and thermal
hyposensitivity was noted in C1—T10 dermatomes on the left.
Deep sensitivity was preserved. Coordination tests were per-
Jformed satisfactorily. The patient was stable in the Romberg
position. Minor traces of burns and wounds were noted on the
skin of the left hand. S-shaped spine scoliotic deformation,
mild scapular hunchback on the left, vicar torticollis to the
right and mild partial acromegaly of
the left upper limb were revealed.

PCF MRI scans indicated cere-
bellar tonsils location at the level of the
foramen magnum line. Bone indices
were normal: declive length was 42
mm, occipital bone length was 39 mm
and Klaus index was 39 mm. Boogart's
angle was 123°, Welcker's angle was
118° (Figure 3A). Cervicothoracic
spine MRI revealed an irregularly
shaped syringomyelic cavity sized up to
2—3 mm at C3—TII segment level
located paracentral on axial sections
with a shift to the left, CI = 0.4. The
spinal cord was flattened and stretched
to the sides (Fig. 3B, C).

Case 3. Patient M., 69 years old.
Spine scoliotic deformation develop-
ment has been noted since the age of
14. It was managed by wearing a hard
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corset and exercise therapy. No further
progression of the symptoms was
marked. She sought neurological care
at the age of 69 for the first time
because of pain in the neck of a mus-
culoskeletal nature.

CCN showed no abnormalities.
Active and passive movements in the
arms and legs were in full range.
Muscle tone was normal. Limb
strength was sufficient. Tendon reflexes
were brisk and symmetric. There were
no pathological findings. Sensitivity
impairment  was not  noted.
Coordination tests were performed sat-
isfactorily. The patient was stable in
the Romberg position. Paravertebral
neck muscle palpation did not show
any tenderness or tension. Spine scoliotic deformation to the
right and a mild scapular hunchback on the right were
revealed.

MRI performed for the first time at the age of 69 years
showed that the cerebellar tonsils were 3 mm lower the fora-
men magnum line, their edges were round. No cerebrospinal
fluid (CSF) circulation disturbance at the foramen magnum
level was revealed. The study showed signs of PCF depth
reduction: Klaus index was reduced to 34 mm and occipital
bone shortened up to 37 mm (N=39—47 mm). Declive length,
Boogart's angle and Welcker's angle were within the normal
range (Fig. 4.A). Spinal cord atrophy and syringomyelic cav-
ity were revealed on the cervical spine MRI sagittal section at
C2 level and lower with anterior-posterior size up to 2 mm, CI
= (0.3 (Fig. 44, B). The signs of spinal
cord atrophy and collapsed cavity
(elongated-threadlike shape in anteri-
or-posterior direction) were seen on
the axial section.

Case 4. Patient P. visited a
neurologist at the age of 54 years
with complaints of megalgia episodes
in occipital region of a bursting
nature, accompanied by balance
problem, shaky walking, which have
been disturbing her since childhood.
There were no other complaints in
her medical history. MRI performed
for the first time revealed a
syringomyelic cavity.

CCN showed no abnormalities.
Active and passive movements in the
arms and legs were in full range.
Muscle tone was normal. Limb
strength was sufficient — 5 points for all
muscle groups. Tendon reflexes were
brisk with mild asymmetry (S<D).
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Figure 3. MRI of patient K., 40 years old. A — Sagittal section of the brain in T1-mode:
physiological position of the cerebellum (arrow). B — Sagittal section of the cervical spine in
T1-mode: a narrow syringomyelic cavity (arrow). C — Axial section of the spinal cord at the
cervical region level in T2-mode: an eccentrically located cavity of irregular shape (arrow).

There were no pathological findings. Mild mosaic pain sensi-
tivity impairment was revealed in C4—T3 dermatomes on the
right. Thermal and deep sensitivity remained normal.
Coordination tests were performed satisfactorily. The patient
was stable in the Romberg position.

Brain and cervicothoracic spine MRI showed pro-
nounced ectopia of the cerebellar tonsils 1.7 cm lower the
foramen magnum, anterior and posterior subarachnoid space
narrowing at the foramen magnum level, distention of II1
ventricle up to 1.0 cm and the absence of the lower cerebellar
cistern. Craniovertebral junction bone indexes were within the
normal range. Cervicothoracic spine MRI revealed central
syringomyelic cavity at the C4—T7 level sized 2 mm, as well
as mild spinal cord atrophy. Signs of cavity collapse and
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Figure 4. MRI of the patient K., 69 years old. A — Sagittal section of the cervical spine MRI
including craniovertebral junction in T1-mode: cerebellar tonsils are located 3 mm below
the foramen magnum level (black arrow), narrow cavity at the cervical spinal cord level
(white arrow) and spinal cord atrophy. B — Axial section of the spinal cord at the cervical
region level in T2-mode: collapsed cavity (arrow), spinal cord is "flattened” in the anterior-

posterior direction.
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Figure 5. MRI of patient P., 54 years old. A — Sagittal section of the brain in T1 mode: pro-
nounced ectopia of the cerebellar tonsils. B, C — Sagittal section of the cervical spine MRI
in T2 (B.) and T1 (C.) modes: narrow syringomyelic cavity (arrow), signs of spinal cord
atrophy. D — Axial section of the spinal cord at the cervical region level in T2 mode: signs of
flattened (threadlike shaped) collapsed cavity and spinal cord atrophy (spinal cord defor-
mation with "flattening" in the anterior-posterior direction).

spinal cord atrophy (threadlike, flattened shape of the spinal
cord) were seen on the axial section, CI was 0.4.

Discussion. The analysis of the presented cases
showed almost complete cavity regression and spinal atro-
phy on sagittal and axial sections in Case 1. Spinal cord
atrophy is the result of brain tissue compression by a cavity
of considerable size and integration of remaining
parenchyma volume after cavity regression (complete or
partial). Clinical and MRI dynamics of Case 1 indicate the
presence of a wide cavity at the initial stages of the disease,
accompanied by scoliosis, which is the most frequent
debuting symptom of syringomyelia in children. At a dis-
tant stage of the patient's illness, cavity collapse and cere-
bellar tonsils elevation were not associated with any new
symptoms. We have designated such type of interruption of
the further development of syringomyelia as abortive type
of the disease. The other three cases are similar. In our
opinion, they also represent an abortive type of the disease.
In all these cases the disease began in childhood (with ini-
tial symptoms of scoliosis in 2 cases and symptoms of CM
in 4 cases). Clinical manifestations of spinal cord damage

were minimal in cases 2 and 3 and
had no progression or were absent in
case 4. In cases 2—4 the cavities were
revealed at a mature or elderly age
during an examination for other rea-
sons. MRI data in all cases (2—4)
revealed narrow cavities (2 mm) that
had the sign of collapse on axial sec-
tions (a "flattened" threadlike cavi-
ty). There were also signs of spinal
cord atrophy on sagittal and axial
sections. All these data allow us to
assume that the arrest of the disease
progression at the early stage in
childhood is associated with sponta-
neous collapse of the cavity. A signif-
icant factor is the cavity collapse at
the early stages of the disease before
the development of irreversible dam-
age to the spinal cord or severe
myelopathic symptoms due to pro-
longed pressure on the spinal cord
parenchyma by the cavity. The influ-
ence of cavity long existence on the
course of syringomyelia was con-
firmed by the results of surgical treat-
ment of syringomyelia at the early
and late stages of the disease. It is
known that in long-lasting
syringomyelia the possibility of sig-
nificant neurologic regression after
surgery is minimal [7].

To date, dozens of cases have
been described along with the
assumption of the mechanism of
cavity spontaneous collapse in syringomyelia [6]. Most
often, collapse of the cavity was verified in childhood and
was accompanied by cerebellar tonsils elevation [§—12].
This is supposed to be related to the skeleton growth in
children, to the increase of the PCF volume and, as a
consequence, tonsil elevation, restoration of normal
CSF circulation in the foramen magnum area and subse-
quent disappearance of the syringomyelic cavity [8].
Unlike children, spontancous cavity collapse was
accompanied by cerebellar tonsils elevation only in 1/3
of cases in adult patients, indicating different mecha-
nisms of cavity resolution in adults and children. In 1991
C.R Jack et al. explained the adult case of a cavity col-
lapse without regression of CM degree by an increase in
intracavitary pressure and rupture of the spinal cord tis-
sue, which led to the development of drainage between
the syringomyelic cavity and spinal subarachnoid space
resulting in the leak of the cavity contents [13].
Spontaneous cavity collapse, accompanied by cerebellar
tonsil elevation in adults, could not have occurred
because of the PCF growth. In this connection, J.
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Klekamp et al. (2001) suggested the presence of arach-
noid adhesions at the level of the foramen magnum and
foramen of Magendie, which could be the cause of sub-
arachnoid space obstruction. Their rupture led to the
restoration of liquor outflow [14]. As for the cases of
spontaneous isolated CM regression in adults, a hypoth-
esis has been put forward on the change in the ratio
between the PCF and cerebellum volume due to the age-
related cerebellum atrophy [15]. This theory is applicable
to elderly patients with syringomyelia associated with
CM. In 1998 F. Fukutake at T. Hattori [16] published an
observation that exclusion of physical exertion and other
Valsalva-like maneuvers resulting in increased piston
movement of the cerebellar tonsils [17] may lead to
regression of syringomyelia associated with CM.

Taking into account the mechanisms proposed in lit-
erature, it is possible to distinguish 2 main groups of theo-
ries of spontaneous cavity collapse: 1) CSF flow restoration
through the foramen magnum (cerebellar tonsil elevation
in response to the PCF growth [8§—12]; arachnoid adhesion
rupture at the foramen magnum level [14, 18]; Valsalva-
like maneuvers elimination [16, 19—21], cerebellar tonsils
elevation due to the brain atrophy [15]); 2) development of
drainage between the cavity and the spinal subarachnoid
space [13, 22, 23].

It is important to note that it is not always cerebellar
tonsils elevation in connection with the PCF growth that
leads to spontaneous cavity collapse in childhood. In addi-
tion to this mechanism, syringomyelic cavities may col-
lapse in children, as in adults, as a result of drainage into
the spinal subarachnoid space, as well as after elimination
of Valsalva-like maneuvers provoking syringomyelia devel-
opment in pathological conditions at the foramen magnum
level [24, 25].

CLINICAL OBSERVATIONS

We assume that the basis for spontaneous collapse
described in Cases 1—3 was the cerebellar tonsils elevation
leading to the reversal of CSF circulation block which was
related to the patients' growth and PCF distention, as evi-
denced by the presence of small PCF size on the initial
MRI in Case 1, as well as preservation of minimal signs of
PCF shallowness in Case 3. Cerebellar tonsils elevation
was verified in the first case. In Cases 2 and 3 cerebellum
was already in a physiological position at the time of the
examination, which suggests the possibility of cerebellar
tonsils elevation in childhood. In the last case, the cerebel-
lar tonsils had a pronounced ectopia with preserved CSF
circulation blockage at craniovertebral junction level.
Therefore, the most likely mechanism of cavity collapse in
this case is development of spontaneous drainage between
the cavity and the spinal subarachnoid space.

The natural course of syringomyelia is poorly under-
stood to date. It raises multiple questions for clinicians in
choosing further patient management strategy in children,
especially in those having asymptomatic course or minimal
manifestations. The cases of spontaneous resolution of
syringomyelia in childhood provide the opportunity to
consider the ambiguity of surgical intervention in patients
with minor symptoms and a cavity of small or medium size
on MRI. The choice of conservative strategy involves a
thorough neurologic examination and repeated MRI with
a frequency of at least once in every 6 months in order to
monitor neurological symptom progression and MRI
indices to the age of skeleton and PCF full growth.

Despite the existence of numerous hypotheses, the
specific mechanism leading to spontaneous syringomyelia
resolution remains unknown. Further research is needed to
explain the mechanism of spontancous syringomyelia res-
olution and to discover new directions of treatment.
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