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Filar cysts in rare cases may progress in size, particularly when
associated with filar lipoma
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Abstract
Purpose Filar cysts (FCs) are detected incidentally on ultrasonography (US) of the neonatal spine. Their clinical significance has
not been widely discussed in the literature because FCs are usually asymptomatic. This study aimed to investigate the clinical
features of FCs and distinguish FCs that warrant attention.
Methods We retrospectively analyzed 396 patients with lumbosacral skin stigmata. Patients who were younger than 1 month old
at reference underwent US initially, and those older than 1 month of age underwent magnetic resonance imaging (MRI) at the age
of 5–12 months. Patients with an FC in the US underwent subsequent MRI at the age of 5–12 months. Patients with an FC were
followed clinically for at least 3 years.
Results FCs were identified in 56 (14.1%) patients. Of the 195 children who underwent US initially, FCs were detected in 49
(25.1%) children. FCs were detected in seven children who underwent MRI initially. Of the 50 children with FCs who underwent
MRI at the age of 5–12months, FCs in 20 patients (40%) showed natural regression and FCs in 30 patients (60%) remained. Two
of these 30 patients showed progression in size of the FC, and in both cases, the FCswere associated with a filar lipoma; however,
the resected cysts were not neoplastic and did not have obvious clinical significance.
Conclusions Our study characterizes clinical features of filar cysts. Two-thirds of FCs remained in late infancy. The best sequence
of MRI to follow-up FCs is heavily T2-weighted images.
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Introduction

Filar cysts (FCs) are sometimes found on lumbar spine sonog-
raphy as isolated, anechoic, cyst-like structures bounded by
echogenic septations that exist within the midline or lateral of
the filum terminale just below the conus medullaris [1–7]. An
FC is similar to a terminal ventricle (TV) and is sometimes
confused with a TV [5, 10]. ATV is a small, ependymal-lined

cavity within the conus medullaris. The terminal part of the
human spinal cord develops through three main steps: (1)
secondary neurulation, (2) canalization, and (3) retrogressive
differentiation. ATV is thought to be a remnant of this canal,
caused by unsuccessful retrogressive differentiation [4, 5, 7].
However, the etiology of FCs is unknown [1, 3]. A normal
filum terminale is a long, thin, fibrous filament and a product
of complete retrogressive differentiation. It is therefore con-
sidered that either excessive canalization or incomplete retro-
gressive differentiation may be responsible for FC formation
[3, 5]. And, an FC may represent a remnant of neural tissue
from the caudal cell mass undergoing normal apoptosis [3].

Because FCs are usually asymptomatic and often show
natural regression, FCs are considered normal variants [1, 3,
7], and their clinical significance and natural history have not
been widely discussed in the literature. Spinal ultrasonogra-
phy (US) has become more widely used and has improved in
accuracy during recent years [1, 2]. As a result, cystic lesions
of the filum terminale are more frequently being detected.
This has led to a need for guidelines of clinical assessment
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for neonates and infants with an FC. Therefore, this study
aimed to obtain information on clinical features and natural
history of FCs, and to determine characteristics of FCs that
require long-term follow-up.

Patients and methods

This study was approved by the Office of Research Integrity
Review Board of Jichi Medical University. We retrospectively
analyzed 473 patients with skin stigmata in the lumbosacral
coccygeal area who were referred to our institution between
2006 and 2014. Among these patients, 396 underwent US
and/or magnetic resonance imaging (MRI). The patients’ ages
ranged from the first day of life to 66 months. Patients who
were aged younger than 1 month at the corrected age (the
chronological age minus the number of weeks born prema-
ture) at reference underwent US initially because the spinous
processes were not yet ossified [1]. Patients with an FC in the
US underwent subsequent MRI at the age of 5–12 months.
Patients who were aged older than 1 month at reference
underwent MRI initially at the age of 5–12 months. We rec-
ommended subsequent MRI 6 to 12 months later to the pa-
tients with an FC in the first MRI. Patients with an FC were
followed for at least 3 years until 2018. Clinical features of the
patients were evaluated using a computer record search.

US imaging was performed using an Acuson Antares
Premium Edition machine (Siemens, Tokyo) by two expert
radiologists. Images were obtained in the prone position with
no sedation. An FC was defined as an anechoic structure
within the filum terminale demonstrating a fusiform shape in
the longitudinal plane and a circular shape in the transverse
plane. MRI was performed with a Magnetom Avanto (1.5 T,
Siemens, Tokyo) in the supine position. Sequences included
sagittal T1-weighted, axial T1-weighted, sagittal T2-weight-
ed, axial T2-weighted, and heavily T2-weighted (CISS: con-
structive interference in the steady state) images without con-
trast material. We calculated the product of the longitudinal
distance and the transverse distance of the maximum plane,
and defined Bregression^ as completely disappeared,
Bdecrease^ as a > 50% decrease in size, Bno change^ as
< 50% decrease to < 25% increase, and Benlargement^ as a
> 25% increase in size.

Results

Of the 195 children younger than 1 month old at their corrected
agewhounderwentUSas the first investigation, FCswere detect-
ed in49children (25.1%), and themeanageof thosewithFCswas
8 days old (range 1–55 days) (Fig. 1). Of the 49 patients with an
FC, 43 patients underwent subsequent MRI at the age of 5–
12months(mean5.8months).Threepatientsdroppedoutbecause

of transfer to another hospital, and three patients were excluded
becauseofpredisposingconditions.FCsdisappearedordecreased
in 20 patients (46.5%;Fig. 2), and remained the same size in 23 of
43 patients (53.5%; Fig. 3).

Of the 201 children with a skin stigmata who were aged
older than 1 month at reference and underwent MRI as an
initial investigation at the age of 5–12 months, FCs were de-
tected in seven children (3.5%), and their mean age was
6.9 months (range 5–12 months).

In total, 56 of 396 patients (14.1%) with a skin stigmata had
an FC. Of the 56 patients with an FC, 39 were boys and 17
were girls. Skin stigmata at the lumbosacral area of 56 patients
with an FC appeared as a dimple in 54 patients and an abnor-
mal gluteal crease in five patients (and both in three patients).

FCs in 20 of 50 patients (40%) showed natural regression
within 6 months, and FCs in 30 of 50 patients (60%) showed a
remnant at the age of 5–12months.Of thosewith residualFCs, 13
consented toundergoa repeatMRI,and17patientswereclinically
followed up without repeat MRI. Enlargement of the FC in two
patientswas observedwithMRI after 7months in one patient and
1year in theother.Bothpatientswere caseswith coexistenceof an
FC and a filar lipoma (Fig. 4). Both cases had no other congenital
anomalies.Weperformed surgical resection of the FC and lipoma
for these two patients to confirm the diagnosis. There were no

Fig. 1 Incidence of patients with filar cysts (FC) from magnetic
resonance imaging (MRI) results of patients with skin stigmata, and
evaluation and clinical results of patients with filar cysts. US
ultrasonography
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surgical complications. The resected cysts showed no neoplastic
findings.Of the remaining11patientswhounderwent subsequent
repeatMRI, yearlyMRI showed regressionof theFC in1–4years
ineightpatients, andadecrease in sizebut residualFC in4years in
three patients. Clinical evaluation after follow-up for more than
3years showednoprogressive clinical symptoms in20caseswith
a remaining cyst.

Coexistence of an FC and a filar lipoma was observed in
eight cases. A comparison of FC without filar lipoma and FC
with filar lipoma is shown in Table 1. The incidences of FCs
for patients aged 5–7 months with or without a filar lipoma
were not statistically different with Mann–Whitney’s U test.
However, the results show that the rate of cyst regression may
be slower in the cases with a filar lipoma. Enlargement of FCs
was found only in the cases with lipoma; however, there was
no statistically significant difference as there were few cases
without filar lipoma who underwent follow-up MRI.

Discussion

Fewstudieshave focusedon the epidemiologyandnatural history
of an FC. Irani et al. have reported that FCs are found byUS in up
to 12% of young infants who are referred for spinal US [3]. The
authors of the studydescribed that the detection rate of FCsbyUS
decreases with each month of age, with a detection rate of zero
after 6 months of age. Their finding indicates a detection limit by
US because evaluation of the spinal cord with US becomes diffi-
cult as the ossification of the spinous processes progresses. Choi

et al. have reported that the incidence of FCs in patients with a
sacral dimple who underwent an initial US within 6 months after
birth is 24.8% [2]. In our series, 14%of infantswith skin stigmata
in the lumbosacral coccygeal areahadanFC,and25%ofneonates
had anFC.Furthermore, 60%ofFCs remained at 5–12months of
age, although many FCs were predicted to shrink or disappear in
the early infant period [6].

What additional evaluation should be done if an FC is
found byUS? An international survey by Ponger et al. showed
that 84% of experts recommendMRI [6]. However, Irani et al.
described that no cases who underwent follow-up MRI
showed remnant FCs and that the difficulty of visualization
on MRI was caused by limitations of the modality [3]. The
authors did not mention the sequence of MRI and probably
did not use the heavily T2-weighted imaging necessary for
detection of FCs. In ordinary T1- or T2-weighted images,
FCs often could not be clearly displayed (Fig. 4). Regarding
the detection rate of FCs, heavily T2-weighted images exceed
ordinary T1- or T2-weighted images. The best sequence of
MRI to detect FCs appears to be heavily T2 (CISS)-weighted
images [7].

To the best of our knowledge, our study is the largest re-
ported series of MRI assessment of infants with FCs; to date,
no reports are available on follow-upMRI studies for so many
cases of FCs.We were able to perform follow-upMRI in most
of the patients of our series. Although FCs have been postu-
lated to regress in early infancy, only one third of FCs disap-
peared in the present study. Over several years, some FCsmay
shrink, but some FCs may remain.

Fig. 2 An example case demonstrating a decrease of the filar cyst. a
Longitudinal spinal ultrasonography showing a fusiform-shaped filar
cyst just below the conus medullaris (arrow) at 2 days of age

(corrected). b Heavily T2-weighted sagittal image showing shrinkage of
the cyst (arrow) at 6 months of age (corrected)

Fig. 3 An example case demonstrating a cyst with late regression. a
Longitudinal spinal ultrasonography showing a fusiform-shaped filar
cyst just below the conus medullaris (arrow) at 7 days of age. b Heavily

T2-weighted sagittal image at 12months of age showing no change of the
cyst size (arrow). c Heavily T2-weighted sagittal image at 4 years of age
showing regression of the cyst (arrow)
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Enlargement of an FCwas observed in 2 (3.4%) of 59 patients
inour series.Both infantshadanFCassociatedwitha filar lipoma.
The identification of expanding cysts requires a differential diag-
nosis from other cystic or neoplastic diseases such as dermoids.
We performed surgical resection of the cysts in two patients who
had an expanding cyst to verify the pathological diagnosis. Both
resected cysts were non-neoplastic simple cysts. These results
suggest that surgical intervention is not necessary even if FCs of
infant patients expand.Both expandingFCsexisted in themidline
of the filum terminale and appeared to be continuous to the central
spinal canal (Fig. 4d, e). We suppose that the cause of FC

enlargementwas due to spinal cord tethering by a co-existing filar
lipoma and continuity to the central spinal canal. However, in this
study, we could not find any evidence of clinical repercussions,
even in cases associated with lipomas.

The potential for late complications fromFCs remains unclear.
Irani et al. have compared children with FCs with a control pop-
ulation and have described that FCs have minimal clinical signif-
icance as there is no difference in motor development [3].
However, their follow-up periods were short. The present study
confirmed and expanded their findings, showing that 20 cases
with residual FCshadnoclinical symptoms in follow-up formore
than 3 years. Recently, adult cases with symptomatic TV have
been reported [8, 9]. It remains unknown if remnant or expanding
cysts become symptomatic in adulthood, as in the adult caseswith
TV. This should be studied in future research.

Limitations

Our study was a retrospective review of a single institute. As the
cases were limited to children with a dimple, the prevalence may
beoverestimated. Some elements, such as indication of additional
MRI, were not defined. A multicenter, prospective study and a
longer follow-up period are required to establish the clinical sig-
nificance of FCs.

Fig. 4 An example case
demonstrating cyst enlargement
with a filar lipoma. a
Longitudinal spinal
ultrasonography showing a
fusiform-shaped filar cyst just
below the conus medullaris
(arrow) at 7 days of age. b–d
Magnetic resonance imaging
performed at 7 months of age. b
T1-weighted sagittal image
showing filar lipoma (arrow). c
T2-weighted sagittal image
vaguely showing an FC (arrow).
d Heavily T2-weighted sagittal
image showing no change of the
cyst size (arrow). e Heavily T2-
weighted sagittal image at
1.5 years of age showing apparent
enlargement of the cyst (arrow).
Subsequently, we removed the
cyst and cut the filum terminale to
avoid tethered cord syndrome

Table 1 Comparison of clinical results of filar cysts with and without
filar lipomas

FC

w/o lipoma w/ lipoma
n = 42 n = 8

FC aged 5–12 months 22 (52.4%) 7 (87.5%) p = 0.068

MRI follow-up 6/22 (27.3%) 7/8 (87.5%) p = 0.003

Enlargement 0/6 (0%) 2/7 (28.6%) ns

Remnant 1/6 (16.7%) 1/7 (14.3%) ns

Regression 5/6 (83.3%) 4/7 (57.1%) ns

FC filar cyst, MRI magnetic resonance imaging, ns not significant
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Conclusions

Our study showed that FCs were present in 14% of infants with
skin stigmata in the lumbosacral coccygeal area and the disap-
pearance rate in early infancywas one third. The best sequence of
MRI to follow up FCs was heavily T2-weighted images. FCs
may progress in size, particularly when associated with filar li-
poma, but do not have obvious clinical significance. These find-
ings provide clinical insight into the incidence and course of FCs
in infants, and provide a foundation for future studies investigat-
ing the clinical significance of FCs.
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