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Huge multiple spinal extradural meningeal cysts in infancy
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Abstract

Background Multiple spinal extradural meningeal cysts (SEMCs) are rare lesions. SEMCs communicate with the subarachnoid
space through multiple dural defects and expand into the extradural space with progressive spinal cord compression.

Case presentation We report a 5-month-old boy with hydronephrosis involving nine huge SEMCs that were distributed from the
T1-LS5 levels. Eight SEMCs, except for one small noncommunicating cyst, were exposed through laminoplastic laminotomy at
the T10-L5 and T3-5 levels. Five transdural communications with dural defects were packed with a piece of autologous muscle
and fibrin glue. Tenting sutures to lift up the dura to the vertebral arch were added to minimize the extradural dead space.
Postoperatively, cord compression was relieved and hydronephrosis improved.

Conclusion In conclusion, packing of all dural defects and dural tenting sutures at a one-staged operation is useful in the surgical

management of huge and multiple SEMCs in infancy.
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Introduction

A spinal extradural meningeal cyst (SEMC) is an uncom-
mon lesion that communicates with the subarachnoid
space through a small dural defect (or fistula) and ex-
pands into the extradural space with progressive spinal
cord compression (Fig. la) [2, 6, 9]. The majority of
dural defects are thought to be congenital in origin, al-
though some can be acquired from trauma, infection, or
inflammation [2, 3, 6, 9, 11]. The one-way valve mech-
anism of the cerebral spinal fluid (CSF) flow might
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cause the arachnoid membrane to become herniated and
enlarged in the extradural space [2, 3, 6, 9, 11]. Most
SEMCs are located posteriorly in the spinal canal. This
occurs because dural defects are commonly located in the
posterolateral aspect of the dural sac, most frequently in
the thoracic spine, at the armpit of the root sleeve.
SEMC can be distributed far laterally, extending to the
intervertebral foramen [1, 5, 11, 13, 14] (Fig. 1a).

Most SEMCs are solitary and multiple SEMCs are rare
[2, 7, 12, 13, 15, 16]. Although the exact pathogenesis of
multiple SEMCs is unknown, multiple SEMCs are charac-
terized by multiple dural defects at the armpits of the dural
sleeves, and multiple septa divide the cysts in a tandem
arrangement [3, 13] (Fig. 1b). These SEMCs may extend
in a rostro-caudal direction until they collide with adjacent
cysts. Fibrovascular trabeculae in the epidural fat may in-
tercept enlargement of these cysts, leading to septal forma-
tion, with or without communication through a hole in the
septum [13]. Cases of multiple SEMCs have been reported
in children and adolescents, typically with progressive para-
or tetraparesis [2, 13, 15, 16]. We report a male infant with
huge multiple SEMCs, in whom neurogenic bladder instead
of motor disturbance was observed. The surgical strategy
for multiple SEMCs in infancy is also discussed.
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Fig. 1 a Schematic drawing of the pathophysiology of spinal extradural
meningeal cysts (SEMCs). An SEMC communicates with the
subarachnoid space through a dural defect (red arrows), which is
commonly located in the posterolateral aspect of the dural sac, at the
armpit of the root sleeve. The SEMC expands into the extradural space
with progressive spinal cord compression, some of which extends far
laterally into the intervertebral foramen. The dura and arachnoid
membrane are indicated by blue and green, respectively. b Possible
pathogenesis of huge multiple SEMCs. Multiple SEMCs originating
from multiple dural defects (dotted red circles) at the armpit of the dural
sleeve may extend in a rostro-caudal direction, until they collide with

Fig. 2 (a—h) Preoperative magnetic resonance imaging (MRI) at the age of
5 months. Sagittal views of (a) a three-dimensional T1-weighted spoiled
gradient-recalled echo image (3D-T1) and (b) 3D heavily T2-weighted image
using constructive interference in the steady state (CISS) show huge multiple
cystic lesions posterior to the spinal cord at the T1-L5 levels. The cysts
produce low- and high-signal intensity on 3D-T1 and CISS, respectively.
On (b) sagittal and serial coronal CISS images of the (c) upper thoracic and
(d) lower thoraco-lumbar regions, the cysts are divided into two groups: upper
thoracic and lower thoracolumbar cysts. The upper thoracic cysts consist of
five cysts (Cyst 1 [Cy1]-Cy5), forming a tandem arrangement from the T1—
T6 levels. The lower thoracolumbar cysts consist of four cysts, which also
form a tandem arrangement from T10-L5 levels, and strongly compress the
cord. Some of the cysts show lateral extension into the intervertebral foramen.
(e—g) Axial views of CISS, at the level of which dural defects were confirmed
intraoperatively, fail to show dural defects of Cy7-9. Each slice level is
indicated as red arrows in (d). (h) Axial view of a T2-weighted image
(T2WTI) shows severe hydronephrosis on the left (red arrow) and mild
hydronephrosis on the right (blue arrow). (i-1) MRI on the 7th postoperative
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adjacent cysts. Fibrovascular trabeculae in the epidural fat may intercept
enlargement of the cysts, leading to septal formation, with or without
intercystic communication through the hole. Multiple septa divide the
cysts in a tandem arrangement. Red arrows indicate cerebrospinal fluid
flow. ¢ Schematic drawing of the surgical procedures for SEMCs. The
dural defect is packed with an autologous piece of muscle. The dural
surface is sealed with the remaining cyst wall and fibrin glue. This is
lifted up at the mid-dorsal point to the lamina using tenting sutures to
minimize the extradural dead space. Some lateral extension of the cyst
may be remnant

day. Sagittal views of 3D-TI1(i) and CISS (j) and a serial coronal view ofp»
CISS (k) show disappearance of multiple cysts in the vertebral column,
except for Cy4—5, which do not compress the cord. Some of the lateral
extension of Cy7-9 can still be seen. Red arrows indicate the muscle pieces
packed with dural defects at the armpits of the root sleeves. (m—q) MRI at the
2nd postoperative month. Sagittal views of (m) 3D-T1 and (n) CISS, and a
serial coronal view of (0, p) CISS show the disappearance of multiple cysts in
the vertebral column, except for the small Cy4—5 without spinal cord com-
pression. Serial coronal CISS images of the lower thoracolumbar regions
show enlargement of the dural sac and good visualization of the cord and
cauda equina. The degree of lateral extension of Cy7-9 is decreased. (q) Axial
view of T2WI shows complete relief of right hydronephrosis. Left
hydronephrosis has also improved (red arrow)
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Case report

At birth, a boy had a dimple in the gluteal cleft. His
neurological findings were grossly normal. However, at
the age of 2 days, he developed a urinary tract infection.
Hydronephrosis was observed on both sides, with more
hydronephrosis on the left side. A conservative follow-up
was performed because there did not appear to be any
difficulty in urination and a vesicoureteral reflux was not
noted on voiding cystography.

At the age of 5 months, magnetic resonance imaging
(MRI), including three-dimensional heavily T2-weighted im-
ages using constructive interference in the steady state (CISS),
showed nine cystic lesions (each cyst was labeled as Cyst 1
(Cy1)—Cy?9, from the rostral to caudal sides) posterior to the
cord at the T1-L5 levels (Fig. 2a, b). The cysts were divided
into two groups at the T9 level as follows: upper thoracic and
lower thoracolumbar cysts. The upper thoracic cysts consisted
of five cysts (Cy1-5), which formed a tandem arrangement
from the T1-T8 levels (Fig. 2b, c¢). Cy3 compressed the cord,
while Cy5 was small and isolated from Cy4. The lower
thoracolumbar cysts consisted of four cysts (Cy6-9), which
also formed a tandem arrangement from T10-L5 levels and
strongly compressed the cord. Most of these cysts showed far
lateral extension into the intervertebral foramen (Fig. 2b, d).
Combined use of sagittal, coronal, and axial CISS images
(Fig. 2b—g) failed to show dural defects. Severe
hydronephrosis on the left and mild hydronephrosis on the
right were observed (Fig. 2h).

Surgery was performed at 6 months. First, Cy6-9 were ex-
posed throughout laminoplastic laminotomy of T10-L5
(Fig. 3a). Four cysts were divided by three septa with fibrovas-
cular tissue (Fig. 3b, c). Following longitudinal incision of the
cyst wall, watery clear CSF spouted out. There was a communi-
cation between Cy6 and Cy7 through a hole in the septum
(Fig. 3d, e). Three dural defects were observed at the armpits
of the right T12, right L1, and left L2 root sleeves (Fig. 3f-h).
Nerve roots were observed or herniated through each dural defect
(Fig. 3f-h). Second, Cy3 was exposed through T3-5
laminotomy (Fig. 3i, j). Through a hole in the septa with Cy2
and Cyl, dural defects were observed at the armpits of left T2
and T1 root sleeves (Fig. 3k—m). Nerve roots were also observed
or heriated through each dural defect (Fig. 31, m). Because CSF
was not aspirated from Cy4 (Fig. 3k), Cy4 was thought to be
noncommunicating with the subarachnoid space. All of the five
dural defects were packed with a piece of muscle and fibrin glue
(Fig. 1c). The dural surface was also sealed with the remaining
cyst wall and fibrin glue. The mid-dorsal dura was lifted up to the
lamina using tenting sutures to minimize the extradural dead
space (Fig. 1c).

Histologically, the cyst wall consisted of a fibrocollagenous,
membranous tissue without neural tissue, which is compatible
with the findings of meningeal cysts. Postoperatively, our patient

@ Springer

did not develop neurological deficits. MRI on the 7th postoper-
ative day showed disappearance of multiple cysts in the vertebral
column, except for Cy4-5, which did not compress the cord
(Fig. 2i-k). Some of the lateral extension of Cy7-9 was still
observed (Fig. 21).

During the patient’s 2-month postoperative follow-up, his
development was normal. On MRI, visualization of the cord
and cauda equina was good (Fig. 2m-p). Cy4-5 were still
observed, but no spinal cord compression was observed
(Fig. 2n). The degree of lateral extension of Cy7-9 was de-
creased (Fig. 2p). Right hydronephrosis was completely im-
proved, and left hydronephrosis was also improved (Fig. 2q).

Discussion

Multiple SEMCs are rare and only four cases in pediatric
patients have been published in the relevant literature [8, 13,
15, 16]. These multiple SEMCs occurred in a narrow age
range from 8 to 14 years of age. The present infant was diag-
nosed as having hydronephrosis due to a neurogenic bladder
at the age of 2 days and with multiple SEMCs at the age of
5 months. Therefore, our case is the youngest of the reported
cases, and these SEMCs are thought to be congenital in origin.
Another unique aspect of the present case is the multiplicity
and size of the SEMCs. There have only been four previous
reports of more than five SEMCs in which each SEMC had a
transdural communication through a dural defect or intercystic
communication through a septal defect [7, 8, 13, 16]. In the
present case, we detected nine cysts on preoperative CISS imag-
ing. Eight cysts, except for a small CyS5, were recognized during
surgery, and five dural defects and three septal defects were
found. We previously reported [13] an 8-year-old boy who had
14 SEMCs at the T11-S1 levels. However, the cysts in the pres-
ent case were distributed from the T1-L5 levels, which was a
much larger area than that in any of the other previous reports.
As described in previous reports [1, 6, 11, 13, 14], in the
present case, dural defects were observed at the armpits of the
root sleeves during surgery. Preoperative CISS images, which
have high spatial resolution and excellent contrast between
CSF and solid structures, are useful for accurately localizing
this communication [10, 13]. However, in the present case,
CISS images failed to show the dural defects. The dural de-
fects in our infant were too small to observe even on CISS
images. Another possible reason is that herniated intradural
roots packed the defect, as was observed intraoperatively.
This also could have worked as a one-way valve mechanism.
The standard treatment for a solitary SEMC is cyst removal
and watertight closure of transdural CSF communication
through the dural defect [6, 9, 11]. However, surgery for mul-
tiple and huge SEMCs is more complex [7, 13, 16], especially
in infancy. Our previous report [13] showed that simple remov-
al of only the largest cyst left an extradural space between the
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Fig. 3 Operative findings. (a) Three-dimensional reconstruction of coro-
nal CISS images, which are shown in an orientation that matches with the
subsequent operative view. Yellow text indicates the number of the cysts,
and black text indicates the vertebral level. Two red boxes indicate the
extent of the exposed operative field by laminotomies and red text indi-
cates the position of the dural defects, which are shown in the following
schematic drawings (b, d, i, k) and microscopic views (c, e—f, j, 1, m) of
the operative findings. (b, ¢) Cy6-9 at the lower thoraco-lumbar region
were explored using double-door laminoplastic laminotomy of T10-LS5.
The cysts are filled with watery, clear cerebrospinal fluid. (d, e) Opening

remaining cysts. This extradural dead space was soon filled
with leaked CSF, grew larger, and elicited spinal cord compres-
sion again. Therefore, removal of all SEMCs and closure of all
dural defects at a one-staged surgery appear to be necessary
[13]. However, extensive laminotomy from T1-L5 was too
invasive for our infant in terms of intraoperative bleeding and
subsequent kyphotic and scoliotic deformities [16]. All of the
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of the cyst wall shows that Cy6-9 are divided by three septa with
fibrocollagenous tissue. Communication between Cy6 and Cy7 was ob-
served through a defect of the septum. Dural defects at the armpits of (f)
right T12, (g) right L1, and (h) left L2 root sleeves can be seen. Nerve
roots are (f) herniated or (g, h) seen through the dural defects. (i, j) Cy3
was exposed through T3-5 laminotomy. (k, 1, m) Through a defect on the
septa with Cy2 and Cy1, dural defects were observed at the armpits of the
left T2 and T1 root sleeves. Nerve roots can be seen through the dural
defects. Cy4 is punctured, but cerebrospinal fluid is not aspirated

lower thoracolumbar cysts (Cy6—9), which caused the neuro-
genic bladder, were fully exposed through T10-L5
laminotomy. However, for upper thoracic cysts, surgical ma-
nipulation of Cyl—-4 was performed only through T3-T6
laminotomy. Because Cy5—6 were small and thought to be
noncommunicating SEMCs [5], surgical manipulation was
not performed.
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Recent reports [3, 4, 15] have suggested that the closure of a
dural defect without cyst resection is as effective as total resection
of the cyst but less invasive. In our infant, the cyst wall was
fragile and dissection of far laterally extended cysts was invasive
in terms of bleeding from the decompressed paravertebral venous
plexus [7]. When a dural defect is not amenable to suturing in a
watertight fashion, a trial of patch grafting and fibrin glue repair
is recommended [3, 6]. In the present infant, all of the five dural
defects were packed with pieces of muscle and fixed with fibrin
glue. The dural surface was also sealed with the remaining cyst
wall. We consider that the use of tenting sutures to lift up the dura
to the vertebral arch could help to avoid the re-accumulation of
CSF in the extradural dead space in cases of huge, multiple
SEMCs in infancy [13].

Using these methods, seven of nine SEMC:s in the vertebral
column were collapsed in our patient. Remnant
noncomunicating Cy4 and Cy5 did not compress the cord.
Lateral extension of Cy7—Cy9 was remnant, although de-
creased in size. The effect of mid-dorsal tenting sutures might
not have reached the lateral sides (Fig. 1¢). Further follow-up
should be performed to confirm complete remission of multi-
ple SEMC:s in our patient.
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