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MULTIPLE SPINAL EXTRADURAL MENINGEAL CYSTS PARTIALLY
ASSOCIATED WITH A DURAL DEFECT

Introduction. Spinal extradural meningeal cysts, extradural outpouchings of the arachnoid that communicate with the intra-
spinal subarachnoid space through a small dural defect, are relatively uncommon.

Case Report. We report a case of 35-year-old man with multiple spinal extradural meningeal cysts in the thoracolumbar
region. The operative findings revealed a dural defect in one of the cysts that allowed communication between the extradural
cyst cavity and the subarachnoid space. Application of the Valsalva maneuver allowed cerebrospinal fluid to flow into the
cyst’s cavity; however, reverse flow did not occur.

Result. These findings indicate that a valve-like mechanism developed in the enlarging cyst, but there was no communication
between the extradural cyst cavity and the subarachnoid space in the other cysts.

Conclusion. The number of independent cysts makes this case unique and suggests an underlying defect in the dura of the
spinal canal in a limited region. Surgical resection of the cyst wall and closure of the dural defect obtained a favorable result.
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Introduction

Spinal extradural meningeal cysts are rare and
are seldom a cause of spinal cord compression. They
are thought to arise from congenital defects in the
dura mater, they almost always communicate with the
intrathecal subarachnoid space through the small defect
in the dura [1-3], and they have been described as
arachnoid cysts, pouches, and diverticula [4, 5]. These
meningeal cysts are rare and may occur at all levels of
the thecal sac. Spinal meningeal cysts are classified into
three major categories: extradural cysts without nerve
root fibers (Type I), extradural cysts with nerve root fibers
(Type IT) and intradural cysts (Type III) [6].

Spinal meningeal cysts are most common in the
thoracic spine. When the spinal cord develops enlarging
cystic cavities and spaces, the treatment is exclusively
surgical [7-9]. These cysts are found predominantly
in males [1-3]. The clinical presentation ranges from
asymptomatic to pain, weakness, numbness, paralysis,
and paralysis. The symptoms tend to occur during the
second decade of life [1-3]. Patients usually present with
progressive spastic or flaccid para- or quadriparesis [1-3].
Approximately 10% of patients present with monoparesis
[1]. Sensory deficits are less prominent [10]. The clinical
symptoms develop over months [2], although partial
relief may occur in more than one-third of the patients
[3]. Some cases are associated with long-term remission
that extends for years [11].

Reciprocal obstruction and recanalization are
thought to mediate remission and relapse [11, 12].
Nontraumatic spinal extradural meningeal cysts are
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thought to have congenital, iatrogenic and inflammatory
etiologies [1-3, 4, 6]. Cyst expansion is thought to be
due to active secretion of the internal cell lining [2],
an osmotic spinal gradient between the subarachnoid
space and cyst [3, 12], pulsatile cerebrospinal fluid (CSF)
dynamics [4, 6], active fluid secretion, hydrostatic forces
and valve-like mechanisms [1, 3, 4, 5, 13]. Active secretion
by the inner cell lining has never been proven, and this
hypothesis has been discredited [1, 3].

Case Report

A 35-year-old man was referred to our hospital
with a six month history of progressive bilateral leg
weakness. Five years prior to admission, he occasionally
experienced intermittent urinary incontinence, and three
years prior to admission, he complained of problems
with defecation. He had no history of infection or trauma.

Examination

On examination, we found no cutaneous stigmata
of neurological disease and no dysmorphic features. The
patient had no evidence of phacomatosis. Neurologically,
the muscle strength of his right leg reduced to Grade
3+/3+. Bilateral upgoing plantar responses were present.
Clonus was present at the both the patella and the
ankles. There was hypoesthesia in small mid-thigh areas
bilaterally and on the dorsal side of the left foot.

Laboratory and Radiological Examinations

Routine laboratory tests yielded normal results.
Thoracolumbar vertebral roentgenograms (Th7-L2)
revealed an enlarged interpedicular space. Magnetic
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resonance imaging (MRI) revealed the presence of
multiple extradural cystic lesions posterior to the cord
that flattened and shifted the spinal cord anteriorly from
Th-8 to L1 (Figure 1). This lesion was best visualized as a
high signal intensity relative to the CSF on T2-weighted
MRI (Figure 2). The lesion ventrally compressed the thecal
sac and spinal cord. The cysts contained fluid that was
demonstrated to be the same as CSF. Electromyography
indicated the presence of myelopathy.

Figure 1. A magnetic resonance image (MRI) in a 35-year-
old man with lower extremity weakness, occasionally ex-
perienced intermittent urinary incontinence and problems
with defecation; the presence of multiple extradural cystic
lesions (arrow) posterior to the cord that flattened and
shifted the spinal cord anteriorly from Th-8 to L1

Figure 2. Cystic lesion was best visualized as a high signal
intensity relative to the CSF on T2-weighted MRI. The le-
sion ventrally compressed the thecal sac and spinal cord.
The cysts contained fluid that was demonstrated to be the
same as CSF

Operation

The cystic lesion was exposed via laminectomy
extending from Th7-Th9, and a partial laminectomy
was performed at the L-1 laminae. On reflecting the
bone, the canal was found to be occupied by multiple
large translucent cysts. The cyst wall was white, fibrous,
and tense. Following the removal of CSF-like fluid by
puncture, the cyst re-expanded within a few minutes.

The dorsal wall was opened vertically to explore the
intracystic cavity. There was a small dural defect adjacent
to the right Th-7, bilateral Th-8 and left Th-9 nerve
roots. During forced inflation of the patient’s lungs by
the anesthesiologist using the Valsalva maneuver, CSF
flowed into the cyst cavity via the dural defects, without
subsequent reflux. No other defects were noted. The
dural defect was closed using No. 4-0 nylon. The ventral
wall of the cyst was easily separated from the theca.
The L-1 cyst was dissected in a similar manner, but no
dural defects were found. The wound was closed in a
watertight fashion.

Postoperative Course

During the postoperative course along with
neurorehabilitative care, there was an increase in motor
strength and improvement in the vegetative symptoms.
The clonus remained.

Pathological Findings

A histopathological study of the cyst wall revealed
a thin layer of arachnoid lined by discrete nests of
meningothelial cells. In some places immediately
adjacent to the arachnoid, there was a thin layer of
refractile collagenous connective tissue resembling
attenuated dura. The final pathological diagnosis was an
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Figure 3. A histopathological study of the cyst wall revealed
a thin layer of arachnoid lined by discrete nests of menin-
gothelial cells, there was a thin layer of refractile collage-
nous connective tissue resembling attenuated dura. The
pathological diagnosis was an arachnoid cyst

Discussions

Extradural arachnoid cysts of the spine are an
uncommon cause of myelopathy secondary to spinal
cord compression. Although they are most commonly
found in the thoracic spine, they may occur in other
parts of the spine [9, 14-16]. They are commonly found
posterior to the spinal cord, but there have been several
reports of cysts in the posterolateral and anterior
positions [14]. They are more common in males, and
their peak incidence is in the second decade of life [9].
The precise causes and natural history of arachnoid
cysts are unclear. They are known to be associated with
trauma, surgery, arachnoiditis, and neural tube defects
[15, 17, 18]. Familial cysts have been reported, and there
is an association with lymphedema and distichia [7, 8].
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According to the literature, there is no known
underlying cause, and these lesions are thought to have
congenital, iatrogenic and inflammatory etiologies. In
our case, there was no history of trauma or surgery and
no evidence of arachnoiditis. The history of progressive
myelopathy for many years and the secondary bone
changes observed on radiographs and at the time
of surgery suggest a long-standing lesion with a
congenital origin. Both active and passive fluid-transport
mechanisms have been hypothesized to explain the
formation and enlargement of extradural meningeal
cysts [5]. Two cases of extradural arachnoid outpouchings
have been reported, although in each case, there was
only one diverticulum [9]. These cases suggest that the
initial arachnoid herniation enlarges due to pressure
pulses within the CSF that are caused by straining or
coughing and by a valve-like mechanism at the cyst neck
that prevents emptying. In other reports, intermittent
relief of symptoms has been obtained in conjunction with
changes in posture, suggesting that in certain positions,
the diverticulum may empty [1, 14].

Histopathologically, the cyst wall has been
reported to consist of fibrous connective tissue with or
without an inner single-cell lining, which may represent
an arachnoid membrane [1, 6]. Cells with secretory
capability are frequently absent [12]. Microscopy of the
cavities mostly shows gliosis of the lining with an annular
fiber arrangement. The cavities appear to develop
by fluid cutting through sites of structural weakness.
The location and lining of the cavities has provoked
discussion relating to whether the central canal is
involved. Tumors may be associated with cyst cavities.
Most investigators now prefer the passive fluid-transport
theory to explain the etiology of cyst expansion via
pulsatile CSF dynamics and an osmotic gradient with
or without valve-like mechanisms [4, 12, 13, 19]. In the
early stages, pulsatile CSF dynamics may promote cyst
enlargement [4, 5], and an osmotic gradient can facilitate
further expansion [3, 12]. It is possible that free fluid
exchange occurs across the cyst wall in the spinal tumors.
Both operative findings and post-myelographic CT scan
suggest communication between extradural meningeal
cysts and the subarachnoid space, as observed when
intrathecal contrast material enters the cystic cavities, in
approximately half of reported cases [1]. A recent study
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suggests that such communication exists in nearly all
cases of meningeal cysts [6].

Complete resection is ideal treatment [6]; surgery
is most likely succeed if symptoms match findings.
Unfortunately, not all isolated spinal meningeal cysts can
be fully resected. In such case, percutaneous drainage, or
shunting the cysts into the peritoneal cavity might relieve
symptoms [6, 20]. Minimal invasive surgery have also met
with some success. Neo et al., reported treated a giant
spinal extradural arachnoid cyst by selectively closing, or
occluded the dural defect with clips [21].

In the case presented here, the thoracic cyst was
deflated immediately after intraoperative puncture, but
it expanded within a few minutes, except in the lumbar
region. The intraoperative findings confirmed that CSF
influx through the dural defect followed forced inflation
of the lungs. Although an osmotic pressure gradient
may be partly responsible for cyst enlargement, the
intraoperative findings strongly supported a valve-like
mechanism [13].

MRI is a useful tool for diagnosing intraspinal
meningeal cysts [13]. In the case presented here,
MRI provided clear anatomical information and
demonstratedpathological change. The hyperintense
cystic lesion located in the spinal cord caused long-
standing spinal cord compression. The prognosis of
extradural meningeal cysts is favorable, and one-third of
patients achieve complete recovery [13]. The persistence
of a high intensity signal in the spinal cordon T2-
weighted MRI may indicate the presence of a permanent
subclinical lesion in our case. Resection of the cyst wall
from the posterior aspect of the thecal sac and closure of
the dural defect were performed to eradicate the valve-
like mechanism [10, 13, 22].

Conclusion

In our report, there were multiple cysts, but only
a single cyst with a cavity that demonstrated multiple
separate necks extending through a dural opening.
These necks allowed the cyst (or, more precisely,
the diverticulum) to communicate with the spinal
subarachnoid space.
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XK¥/IbIHHbIH, KATTbl KABbIfblHbIH AKAYbIMEH ILLIHAPA
BAUJTIAHDBICTbI XK¥J1bIHHbIH, KOMNTYP/I OKCTPAAYPAJ1bAbl
MEHWHIEA/IbADbI )KbI/TIAYbIKTAPDI

Kipicne. OwmbipTKajafbl MeHWHreanbibl >Xblaay-
bIKTAp, YAKEH eMec Aypaibibl akay apkblibl cybapax-
HoWAanbAbl KeHicTikneH GalinaHbiCkaH apaxHouzanbipbl
KabbIKTbIH, 3KCTPajypasbibl TOMMAObl CabICTbiPManbl
TYPAE CMpeK Ke3zeceai.

KnuHukanbik, >xargaii. Keyge xaHe ©en
ayMaKkTapblHAa >KY/bIHHbIH KONTYpAi 3KCTpaAypaibibl
— MeHWHreanbAbl XblnaybikTapbl 6ap 35 >xacTafbl ep
KiCiHIH >XafAaWbl kapacTbipblaagbl. IHTpaonepaunsbik
XKOJIMEH KblnayblKTapablH, OipiHEH >XYAbIHHBIH, KaTTbl
KabblfbliHbIH akaybl — cybapaxHouAanbApbl KeHiCTiKTeH
aNuaypanbabl Xbliayblk 6ap ekeHairi aHblikTanabl. Banb-
CaNbBa KYPbIFbIChl XY/bIH CYMbIKTbIFbIHbIH, Kblaayblk,
KybICblHa afyblHa MYMKiHAIK 6epgi, anavga kepi afy
bankanmaapil.

Hatmke. HaTuxenep kaknakilanbl MeXaHW3M
XblNayblK KYbICbIHbIH, yFatoblHa cebenkep 60AFaHAbIFbIH
kepceTeai, bipak 3KCTpagypanbibl KyblcTap MeH bHacka
XblnayblKTapAblH CybapaxHOUAanbAbl KEHICTIr apacbiHAa
6anaHbiC Bap eKkeHAiri Typanbl AepekTep aHbiKTasiMazbl.

TyxbipbiMm. OKLIaynaHfaH >blaayblKTapAblH, CaHbl
O6yn kafpanabl  GiperevneHaipesi >KaHe  LUEKTesareH
ariMaKTa >XY/bIHHbIH KaTTbl KabblfblHAA akayablH 6ap
eKeHgiriH  6omkamaanabl. XKbiiayblk KabblpFacbiHbIH
XVPYPrUsbIK Pe3eKLMAChl XaHe Aypabibl akaybl XOH
OH, HaTMXXe bepyze.

Herisri cespep: OMbIpTKaHbIH 3KCTPagypanbsbl
XblNayblfbl, HEBPOAOTMAbIK TaMLbIbIK,
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MHOXXECTBEHHbIE CTTMHHOMOS3IOBbIE OKCTPAAYPAJIbHbIE
MEHWHTEAJIbHbIE KWCTbl YACTUYHO CBA3AHHbIE C AEPEKTOM
TBEPAOU MO3IroBOu ObOJIOYKU

BBegeHue. [103BOHOUHbIE 3KCTPaAypasibHble Me-
HUHreasbHble KWCTbl, 3KCTpajypasbHOe BbiNsuYMBaHME
apaxHouganbHOW 060/I0YKM CBA3aHOe C cybapaxHowu-
JaNbHbIM MPOCTPAHCTBOM 4epe3 HebosbloW Aypab-
HbI AedeKT, OTHOCUTENbHO PEAKM.

KnuHuuecknii cnyuaii. PaccmatpuBaeTcs caydal
35-n1eTHero My>u4mHbl CO MHOXECTBEHHbIMW MO3BOHOY-
HbIMW  3KCTPajypasbHO-MEHWHIea bHbIMW KUCTaMK B
061aCcT! rpyaHOTrO M MOSICHUYHOTO OTAeNoB. HTpaone-
pPauMOHHO 6bin 06HapyxeH AedbekT TBepAOli MO3roBOM
060/104KN B OAHOWN N3 KUCT, YTO obecrneunno coobuie-
HVe 3NWAYpPasbHON KUCTbI C cybapaxHoUAaibHbIM MpPo-
CTpaHCTBOM. MaHeBp BanbcasbBbl MpuBen K MOCTymn-
JIEHWIO CMIMHHOMO3TOBOM XUAKOCTM B MOJOCTb KMWCTI,
0fjHaKo 06PaTHOro OTTOKA He HabAaNOCh.

Pe3synbrar. Pe3ynbraTbl MOKa3biBaroOT, UTO KAamnaH-
HbIi MexaHW3M CnocobCcTBOBaN YBEAWYEHUIO MOAOCTM
KWUCTbl, HO JJaHHbIX O HaANYMKU COOBLLEHUA MeXAY 3KC-
TpadypanbHbIMX MONOCTAMU K cybapaxHoWAaNbHbIM
NPOCTPaHCTBOM ZAPYrnX KUCT He Hbl10 0BHapy>eHo.

3aknroueHune. KoamyectBo M30AMPOBAHHBIX KUCT
fenaet 3TOT C/lydal yHWKaabHbIM U NpegnoiaraeT Haan-
uve gedekTa B TBEPAON MO3roBol 060/104Ke CUHHO-
ro MO3ra B OrpPaHWUYEHHOW Ha OrpaHMYeHHOM yuacTke.
Xnpypruyeckas pesekums CTeHKM KUCTbl U 3aKpbITe ay-
panbHoro gedekTa AaeT NONOXUTENbHbIN pe3ynbTar.

KnroueBble cnoBa: Mo3BOHOYHas 3KCTpadypab-
Has K1CTa, HEBPONOTUYECKUI AePULIAT.





