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Case Report: Two cases of
multiples and atypical dermal
sinus tracts
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Ljubljana, Ljubljana, Slovenia, ?Department of Paediatric Neurosurgery, Great Ormond Street Hospital
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Dermal sinus tracts (DSTs) are congenital lesions that connect the cutaneous
ectoderm with the underlying neuroectodermal tissues. They are typically
midline, solitary lesions. Multiple, and atypically located DSTs have been only
rarely described. We present two cases of multiple and laterally located DSTs.
The first presented with bacterial meningitis and two tracts in the right
buttock, one of which entered the spinal canal through the S3 neural
foramen. The second child had three midline lumbar DSTs, one subcutaneous
dermoid cyst and one intradural epidermoid cyst. Complete surgical excision
was achieved in both cases with good late follow up. Multiple or atypically
located DSTs appear to carry the same risks of infection as the more
common, midline, single tracts. Complete surgical excision is recommended
to avoid the risks of neurological deterioration, in particular due to infection.
Incomplete disjunction is the proposed developmental anomaly for DSTs,
however the location of the cases presented here requires an alternative
explanation.
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Introduction

Dermal sinus tracts (DSTs) are part of a spectrum of disorders that include limited
dorsal myeloschisis (1). It is suggested that these represent a persisting connection
between the cutaneous and neural derivatives of ectoderm through a process of
incomplete disjunction. Usually, they occur in the midline and most frequently in the
lumbar region (2). All dermal pits and dimples, which are not located within the
intergluteal cleft, should be investigated in the early neonatal period, first with an
ultrasound, to demonstrate the connection between the neural and the cutaneous
structures. An MRI is then required, to confirm the diagnosis. Symptoms occur through
various mechanisms that include tethering, dermoid cyst formation and infection. DSTs
extend to variable depths below the skin: a minority end in extraspinal tissues, whilst
the majority cross the dura and terminate above the conus (3-5). Inclusion tumors
such as dermoids and epidermoids (6) coexist in 15%-43% of cases (3, 4, 7) and their
natural history is that of slowly growing tumors that can reach large sizes and
subsequently cause neurological deficits and pain. They can also act as a nidus for
infection. Multiple and atipically located DSTs have been only rarely described and
hereby we add two more cases to the very few described so far. One presented with two
laterally located tracts in the right buttock, the other had three midline tracts in the
lumbar spinal region.
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Case report

Case 1

A two months old girl presented with fever and positive
meningeal signs. She had otherwise no other pathology of
malformation. At examination two small dimples in the gluteal
region, overlying the right buttock were found. Both were located
two centimetres lateral from the intergluteal fold.

MR confirmed two DSTs passing through the subcutaneous
tissues, with the upper tract terminating at the level of the lower
sacrum at the level of the S3 neural foramen (Figure 1). There
was no clear evidence of intraspinal extension. The conus
appeared to lie at a normal level. There was no obvious evidence
of intradural dermoid formation.

A first excision of the two DSTs was performed to the sacral
bone, without performing a deeper intraspinal exploration of
the upper tract. Histopathologic examination confirmed the
diagnosis of two DSTs and found signs of local inflammation
within the superior tract, which thus served as a corridor for
the the child
presented with an intermittent discharge from the wound,

initial infective event. After one month,
followed by the development of a superficial buttock abscess,
that was excised and drained. Wound healing problems

persisted and the child required a second procedure at which

10.3389/fped.2024.1346970

the residual tract was identified at the level of the neural
foramen S3. The tract was followed medially and cranially by
deroofing the posterior elements of the sacral spinal canal.
Using the nerve root mapping it was possible to identify and
preserve a large S3 nerve root, lying immediately below the
line of the track, which was exposed for a length of 3 cm to
of the
achieved. The postoperative course was uneventful, and no

its termination. Complete excision track was
further complications have occurred within the next 4 years

of follow up.

Case 2

A girl born with VACTERL association was operated soon after
birth for a tracheoesophageal fistula. She had three cutaneous
dimples in the lumbar region. All were paramedian, located at
least 1 cm from the midline (Figure 2). Early in childhood, there
was recurrent discharge from the two superior dimples.
Superficial resection of these two lesions was undertaken
elsewhere, when the child was one year old. She presented to
neurosurgery at two years of age because of persistent discharge
from the upper dimple.

MRI revealed three DSTs (Figure 3A): one at level L2, ending in

a subcutaneous inclusion cyst (Figure 3B), the second at level L3

FIGURE 1

Mr in case 1 revealed the presence of two tracts (linear arrows) passing from the skin of the right buttock medially toward the lower sacrum (A) the upper
DST (B) entered the lower spinal canal through the S3 neural foramen (dotted arrow). There were no radiological signs of intradural extension of the DST.
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FIGURE 2

The child in case 2 was followed from birth till the age of 7 years for
three lumbar dimples, all located 1 to 2 cm left from the midline.
Two of them have been characterized by recurrent discharge and
two of them have been partially excised elsewhere. Despite this,
no meningitis occurred.

10.3389/fped.2024.1346970

and the third at level S1. There was no clear intradural extension of
the tracts on MR, but an intradural inclusion cyst was recognized at
level S2 (Figure 3C). The girl had a normal neurological
examination, and the family declined neurosurgical treatment.
Regular EMG were performed in the setting of a regular follow-
up of children with occult spinal dysraphisms. At the age of
seven years this examination revealed a mild deterioration of the
motor function of the left lower limb. At that moment, the
family agreed for surgery.

At surgery, the three DSTs were followed within the
subcutaneous tissue until the level of the spinous processes. A
laminotomy was performed from L2 to S2. At the elevation of
the laminae no tract was visualized in direct contact with the
dorsal dural surface. A wide intradural exploration was
performed but no clear DST was visualized. The filum
terminale was followed in a caudal direction (Figure 4A) to
the level S2, where the epidermoid cyst was found. This was
attached to the dorsal aspect of the left S2 root (Figure 4B).
Complete microsurgical excision was achieved by means of
intraoperative neuromonitoring. After dural closure, the
laminae were fixed with resorbable plates. The postoperative
course was uneventful. Histological examination confirmed
the diagnosis of three subcutaneous DSTs and of one
extraspinal dermoid cyst, in which the uppermost tract
terminated. Furthermore, histopathological exams revealed the
diagnosis of intradural epidermoid cyst and the absence of an
intradural DST.

FIGURE 3

Mr in case 2 revealed the presence of three DSTs, located at the levels L2, L3 and S1 (A) the conus was located at the level L2. The uppermost DST
ended in a subcutaneous dermoid cyst (linear arrow) (B) an intradural inclusion cyst (dotted arrow) was visualized at the level S2 (C).
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Timeline

Case 1

3 months

10.3389/fped.2024.1346970

3 months

Meningitis 1%t incomplete,
non-radical excision

Lumbar puncture; MR

Case 2

Birth 2 years 4 years

Subcutaneous abscess

2™ radical excision of
the intraspinal part

7 years

VACTERL iation; 1% plete, MR: three DSTs and S2
tracheoesophageal non-radical excision, intradural inclusion
fistula; three lumbar followed by recurrent cyst

dimples discharge

FIGURE 4

Intraoperatively a non-lipomatous filum terminale (linear arrow) (A)
was found. The inclusion cyst was tightly attached to the left S2
root (dotted arrow) (B) a complete microsurgical removal was
achieved by means of neuromonitoring.
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Laminotomy and
excision of three DST
and S2 epidermoid
cyst

Discussion

DSTs are a form of dysraphic lesions that result from an
incomplete disjunction between neural and cutaneous ectoderm.
DSTs are usually single lesions and only few reports describe
multiple and atypically located DSTs (2, 8-12). Rarely, they can
also be associated to other malformations, such as a cystic
dilatation of ventriculus terminalis, a malformation known to
develop during various stages of vacuolisation, canalisation and
retrogressive differentiation (13). Double DSTs along the spine
have been described in two cases: one case of double, midline
DTSs in the cervical region (2) and one case of double midline
DSTs with cervico-thoracic location (12). A case of triple lumbar
DST has been reported only in one case (8), in which two
paramedian lumbar tracts ended into two separate extraspinal
dermoid tumors, while the third tract, located in the midline,
above the intergluteal cleft terminated in an intradural dermoid
tumor. Atypically located DSTs have also been described only in
few reports (9, 11). Carillo et al. reported two cases, both in the
buttock region and both with intraspinal extension. One child in
this report had a dimple at the left buttock that penetrated
through the ligament and reached the dura, though there were
no intradural abnormalities. The second child had three dimples
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on her lower back: one was located in the left buttock and
communicated with a subcutaneous and epidural lipoma. In the
intradural space there were only small amounts of fat tissue (9).
Last, Inwueke (11) described a child with a dimple on her left
buttock that ended blindly in the subcutaneous tissue.

DSTs constitute a potential conduit for the passage of
microorganisms, therefore meningitis or abscess may occur at
any time. The risk of infection or abscess formation seems to be
more likely when there has been a history of discharge from the
cutaneous orifice and in the presence of a spinal inclusion cyst
(7). Neurological examination at presentation is most frequently
normal (3) and neurological deterioration can be related to
infective complications, to the mass effect of an inclusion cyst
and to spinal cord tethering (3, 4, 6).

It is generally recommended that an early prophylactic surgery
with the use of intraoperative neuromonitoring is recommended
for all DSTs, as the surgical risk is low and the risk of infective
complications, in untreated DSTs, remains high (4, 6). A
neurosurgical consultation should be obtained as soon as the
diagnosis of DST is established and performing surgery without
a neurosurgical expertise should be always avoided. Complete
visualization of the tract, including intradural exploration, is
indicated even in the absence of visible intradural pathology on
MRI (14). The surgical treatment of DSTs is even more
imperative in cases presenting with a history of discharge or in
those harbouring an inclusion cyst. An incomplete excision can
result in acute or chronic infective complications (14), as
demonstrated by our two presented cases. Whenever an inclusion
cyst is not totally excised, remnants of the cyst wall may
represent a nidus for recurrence (15). Despite this, most series
report surprisingly low rates of recurrence even after incomplete
removal of the tracts and inclusion cysts. The long-term
outcomes are generally good (15, 16) and clearly better outcomes
are reported where surgery has been performed in uncomplicated
conditions. In particular, preoperative infective complications can
negatively affect the prognosis. If the child does develop
infectious or meningeal signs before surgical treatment, a
targeted antibiotic therapy should be initiated, until complete
recovery of the infective complication. After that, an MRI should
be repeated and a delayed excision of the DST should be planned.

The embryogenetic mechanism for these lesions remains
unclear. Regarding multiple DSTs a single midline tract might
occur after a failure during disjunction, followed by a later,
second event causing its separation in two or more tracts (8).
Another hypothesis is that the multiple tracts might arise at
different stages of the embryogenesis. Those that do not
penetrate the dura might develop only after the disjunction
process, at a stage when the normal formation of mesenchymal
layers has been already concluded. On the other hand, laterally
located DSTs at the level of the buttock should be explained by
abnormalities during secondary neurulation. Recent studies in
avian embryos have shown that there is a heterogeneity of cells
within the region of the tail bud. These cells exhibit a restriction
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of developmental potentials: the rostral cells generate neural
elements of the distal spinal cord, the intermediate cells display
both neural and mesodermal potentials, while the most caudal
cells give rise to mesodermal elements (17). Neural elements in
this region are formed through the phenomenon of ingression,
this is by an epithelial-mesenchymal transition. The origin of
DSTs during secondary neurulation could be explained by
abnormalities of the extreme caudal part of the tail bud and by
an abnormal ingression process of the superficial neural tissues.
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