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ABSTRACT
Objective: Extradural arachnoid cysts (EACs) are rare causes of spinal cord compression and cauda equina. These benign lesions appear 
in the literature mainly as single case reports. In this article, we present the largest series found in literature, with four new cases of spinal 
extradural arachnoid cysts. The characteristic imaging features, details of surgical steps and strategies to prevent postoperative kyphosis 
in this cystic pathology will be discussed.
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RESUMO
Objetivo: Os cistos aracnóideos extradurais (EAC) são causa rara de compressão da medula espinal e de cauda equina. Essas lesões 
benignas aparecem na literatura principalmente como relatos de casos isolados. Neste artigo, é apresentada a maior série encontrada na 
literatura, com quatro novos casos de cistos aracnóideos extradurais da coluna. Discussão: São discutidas as características das imagens, 
os detalhes dos passos cirúrgicos e as estratégias para prevenir a cifose pós-operatória nessa patologia cística.

Descritores: Cistos aracnóideos; Imagem por ressonância magnética; Laminectomia; Cifose; Medula espinal.

RESUMEN
Objetivo: Los quistes aracnoideos extradurales (EAC) son causa rara de compresión de la médula espinal y de cauda equina. Estas 
lesiones benignas aparecen en la literatura principalmente como relatos de casos aislados. En este artículo, es presentada la mayor 
serie encontrada en la literatura, con cuatro nuevos casos de quistes aracnoideos extradurales de la columna. Son discutidas las 
características de las imágenes, los detalles de los pasos quirúrgicos y las estrategias para prevenir la cifosis postoperatoria en esa 
patología quística.

Descriptores: Quistes aracnoideos; Imagen por resonancia magnética; Laminectomía; Cifosis; Médula espinal.
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Introduction

Spinal extradural arachnoid cysts are an uncommon entity and 
symptomatic cysts are rare. In the literature these cysts mostly 
appear as a single case reports or small series of two or three 
cases which indicate the rarity of these cysts.1-19 Spinal arachnoid 
cysts located extradurally are most often encountered at mid-
-thoracic or thoracolumbar region. Although, they are also known 
to occur in the lumbosacral, cervicothoracic and cervical spine 
in decreasing frequency.20 Majority of these cysts develop in the 
posterior aspect of the spinal column and an anterolaterally located 
cyst is an exception.

These lesions are mostly observed as a single cyst and multiple 
ones are less common.15,16,21-23 Spinal extradural arachnoid cysts 
may extend from a few levels up to several number of levels.7,11,20,24 

Spinal EACs seems to be more frequent in male patients than fe-
male subjects and more common in children and adolescents rather 
than adults, with peak incidence in the second decade of life.1-19 

In pre MRI era, reports on extradural arachnoid cysts were ex-
tremely rare. However, with widespread application of MRI, such 
cysts are diagnosed earlier and reported increasingly.12-20,22,25-29

Excision of the cyst with closure of the defect is the mainstay of 
treatment in symptomatic patients.2,5,6,8,10,11,30 

The current report illustrates the largest series in the literature 
including four symptomatic extradural arachnoid cysts in whom 
en-block excision of the cyst and obliteration of the dural de-

fect result in excellent recovery. The crucial role of MRI and its 
characteristic features in accurate preoperative diagnosis will be 
emphasized. Moreover, alternative surgical techniques in man-
agement of these cysts and therapeutic options for overcoming 
a recurrence will be discussed. Furthermore, current strategies 
in the prevention and management of postoperative kyphosis in 
young children undergoing decompressive surgical interventions 
will be considered.
Case 1: A 23- year old woman was admitted because of severe low 
back pain radiating to her legs for two months duration. She had 
a history of mild low back pain in the last two years. Neurological 
examination revealed bilateral mild lower extremity weakness. MRI 
demonstrated well defined extradural cyst in the posterior aspect 
of the canal extending from T12 to L2 with marked compression 
of the conus from the left. The cyst had low intensity in T1 and hy-
perintensity in T2 images compatible with CSF. (Figure 1A). Spinal 
radiographs showed widening of the spinal canal with posterior 
scalloping of the vertebral bodies, thinning of the pedicles and in-
creased interpedicular distance at T12and L1 levels (Figure 1B) 
After laminectomy from T12 to L2, a bluish cystic mass was seen 
which was meticulously separated from the surrounding tissues and 
removed totally. (Figure 1C) A small dural hole at L1 was identified 
and was subsequently closed with 5/0 sutures (Figure 1D). After 
surgery the patient experienced complete relief of the symptoms. 
Pathological diagnosis was arachnoid cyst (Figure 1E). The patient 
has remained symptom free since then.
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Case 2: A16-year-old girl with 6 month history of progressive weak-
ness of the lower extremity and inability to walk properly in the last 
one month was referred to our hospital. On examination, she had 
spastic paraparesis with a sensory level of T8 down to the feet. MRI 
conducted in another center demonstrated a posteriorly located 
cystic mass containing a fluid that demonstrated the same signal 
characteristics as CSF. The mass extending from T5 to T8 showed 
epidural fat capping on the poles in T1-weighted images. These 
findings were compatible with extradural arachnoid cyst.(Figure 2A). 
Thoracic spine plain X-ray showed widening of the interpedicular 
distance from T5 to T8.( Figure 2B) Laminectomy from T5 to T8 was 
done and the cyst was removed intact and the connecting dural de-
fect hole was closed. ( Figures 2C and 2D) Diagnosis of arachnoid 

Figure 1A. T1 weighted image: Show a hypointense cystic mass at thoracolum-
bar regionwith signal intensity compatible with CSF.

Figure 1B. T2 weighted sagittal and axial view demonstrating a hyperintense 
mass at posterior spinal canal at thoracolumbar region.

Figure 1C. AP plain X-Ray showing thinned pedicles.

Figure 1D. A cyst is elevated from dura mater.

Figue 2A. T1-weighted images of the second case. Showing a hypointense mass at 
mid thoracic region. Note Fat capping characteristic feature of extradural arachnoid cyst.

Figure 1E. Showing the cyst that is removed intact.
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cyst was confirmed in pathologic lab (Figures 2E). With uneventful 
course, the girl was discharged in the forth postoperative day. She 
is in good health on the last telephone call a month ago.

Case 3: A 62-year-old man was admitted because of attacks of 
abdominal pain lasting a few seconds for about 30 years. In the 
last three years, he had experienced feeling of some burning and 
numbness in his lower extremities. He had noticed difficulty in walk-
ing in the last two months.

Thoracic spine MRI conducted in another institute showed a large 
mass hypointense in T1 and hyperintense in T2 compatible with CSF 
containing cyst from seventh thoracic vertebrae to ninth (Figure 3A). 
Presence of fat capping pointed to extradural location of this cyst. The 
cyst was not enhanced with injection of gadolinium-DTPA.

Plain radiographs performed later disclosed increased interpe-
dicular distance, erosion and thinning of the pedicles in the cor-
responding levels.(Figure 3B) Reconstructed CT images disclosed 
the same changes but more clearly.(Figure 3C) In addition, the cor-
responding  intervertebral foramina on the right side were enlarged 
and united making one large foramen.(Figure 3D )

With diagnosis of extradural arachnoid cyst appropriate thoracic 
laminectomy was done and a large transparent cyst was exposed, 
this was removed en-block and the corresponding dural defect was 
closed. (Figure 3E) 

Figure 2C. Plain radiographs, AP view shows thinning of the pedicle, Lateral 
view shows osseous remodeling and enlarged canal at mid thoracic region.

Figure 2D. Demonstrate the cyst in the spinal canal  after laminectomy. 

Figure 2B. T2 sagittal and axial T2 weighted image showing a cystic  lesion 
containing CSF. Note flattening of the techal sac at mid thoracic region.

Figue 3A. T1 weighted image, showing a hypointense bi-lobulated mass.

Figure 2E. The cyst removed intact.

2B

2D

2E

3A

2C

Coluna/Columna. 2013; 12(2): 112-8



115
SPINAL EXTRADURAL ARACHNOID CYSTS

Case 4: A 55 year-old woman was admitted with difficulty in walking 
for a year in the last six months. Neurological examination revealed 
spastic paraparesis with bilateral extensor planter response. Sagittal 
MR images disclosed an extradural cystic mass locating posterior 
to the cord and extending from tenth thoracic to twelfth thoracic 
vertebra.(Figure 4A). Axial MR images showed that the cystic mass 
has entered and widened a vertebral foramen.(Figure 4B). With di-
agnosis of extradural arachnoid cyst, laminectomy at the appropriate 
levels was done and the cyst was removed en-block.(Figure 4C) The 
defect was sutured later. The patient made excellent recovery where 
pathology was compatible with extradural arachnoid cyst.

Figure 3B. Demonstrating hyperintense bi-lobulated cystic mass located pos-
terior to the cord with signal intensity similar to CSF, in sagittal and Coronal 
T2-weighted view.

Figure 3C. Depicting thinning of the pedicles and enlarged canal in AP and 
lateral plain radiographs respectively.

Figure 3D. Reconstructed CT scan of thoracic spine. This shows enlarged canal, 
two foramina are enlarged an united.

Figure 3E. The cyst removed intact, The shape is quite similar to the image in 
MRI myelogram.

Figure 4A. T2-weighted sagittal MR image showing a cystic mass posterior to 
the cord and locating in lower thoracic region.

Discussion
Extradural spinal arachnoid cysts are rare expanding lesions 

mostly located in the posterolateral aspect of the thoracic or tho-
racolumbar region displacing the spinal cord or cauda equina an-
teriorly.1,3-18,24,29-31 

Although, spinal extradural arachnoid cysts might rarely develop 
after blunt or penetrating traumas, but non-traumatic cysts are 
generally believed to be congenital.9,12 Presence of extradural 
arachnoid cysts in two and three siblings in a few separate reports 
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is indicative of the congenital nature of these cysts.23,31-33 This is also 
supported in their association with congenital neural tube defects 
such as spina bifida occulta and diastematomyelia.34,35 

Moreover, the presence of these cysts as a part of a heredi-
tary syndrome caused by an autosomal dominant disorder with 
variable expression including distichiasis or double eyelashes, 
lymphedema, congenital heart disease and cleft palate point to 
its genetic etiology. Mutation in FOXC2 has been identified as a 
cause of this disorder.23,33 

It is postulated that spinal extradural cysts initially arise from a 
congenital dural defect.35 Such a defect is believed to be the result of 
the widening of septum posticum.10 Out-pouching of the arachnoid 
from this congenital defect which has constant communication with 
the intrathecal subarachnoid space result in their enlargement and 
its shaping into a large extradural cyst. The gradual enlargement of 
extradural arachnoid cysts is supposed to be through one-way valve 
effect.36-38 However different mechanisms other than this mechanism 
had been proposed for cyst enlargement and subsequent cord 
compression. Gradual absorption of the water by hyperosmolar cyst 
fluid and secretion of CSF by the arachnoid lining of the cyst’s wall 
are other less accepted hypothesis. 

From the clinical point of view, the number of the incidentally 
detected EDA cyst in asymptomatic subjects is more seen with 
increased use of MRI.26-29 39,40 In symptomatic patients, the clinical 
picture is generally related to the gradual compression of the spi-
nal cord or cauda equina and the corresponding nerve root affec-
tion.2-4,6-8,12,13,17-19,24 Duration of the symptoms might vary from one 
month to a quarter of century.3,9,13,14,17,18,41 In children, the period prior 
the correct diagnosis and from diagnosis to surgery is short and is 
mostly from six to twelve months.4,9,14 In adults pre-diagnosis period 

Figure 4B. T2-weighted axial MR image demonstrates that the cyst has a fo-
raminal component.

Figure 4C. Intra-operative view depicts that the extradural cyst is easily detached 
from the dura.

is usually longer and even the patient might complain of pain about a 
decade or two before the establishment of correct diagnosis.3,17,18,41 

The most common presenting symptom is axial or radicular pain. 
The spectrum of radicular pain varies from intercostal and abdominal 
pain to upper or lower limb radiculopathy.2,19,42 Pain usually increase 
with time but it can be intermittent in nature. Pain is usually followed 
with parenthesis of the corresponding limbs and later is ensued with 
spastic or flaccid paraparesis or quadriparesis.1,2,3,9,12-14,29 Urinary and 
fecal dysfunction are not uncommon. Motor weakness is usually asym-
metrical and more prominent than definite sensory loss.8,37 The motor 
weakness is mostly progressive and tend to increase with time, although 
sudden paraplegia mimicking transverse myelitis has been reported.43 

Another interesting cause of acute paraplegia or Brown-Sequard 
syndrome is herniation of the spinal cord through the dural defect 
into the silent extradural arachnoid cyst.42,44,45 

In a sub-group of a patients ,symptoms are fluctuating with 
remission and exacerbation.5,12,18,25,40,46 The symptoms of such  
patients are exacerbated by Valsalva maneuver in straining and 
coughing or by gravitational forces.4,5,8,9,15,18,25 The fluctuation of the 
symptoms during straining and exertion is more in the favor of valve 
like mechanism with transient expansion of the cyst and spinal cord 
compression.5,9,12,22 Valsalva maneuver-induced periapism is a curi-
ous example of this event reported by Chen et al.47 

Mild Kyphoscoliosis is seen frequently during radiological survey 
of these patients with long standing history, but in most instances 
it is not of such magnitude that can bring them for medical advice.

The changes of Scheuermann’s disease have been described 
in the vertebral bodies, possibly in relation to a disturbance of the 
blood supply. High incidence of juvenile dorsal kyphosis and ex-
tradural arachnoid cysts in adolescents has been discussed by 
Cloward and Bucy.46

From the radiological point of view, the large and longstanding 
nature of these cyst result in the widening of spinal canal which 
is depicted with erosion and thinning of the pedicles , increased 
interpedicular distances and scalloping of the posterior vertebral 
body wall in plain radiographs.2,3,6,8,9,13,22,29,36 Mild to moderate ky-
phoscoliosis might be seen in longstanding lesions and particularly 
in multiple cysts.9,26,42,48 

In the past, water soluble myelography with the ability to 
demonstrate the compression of the cord by an extradural mass 
was the only available method. The cyst could be filled with 
dye through the communicating dural defect, but only if it was 
obtained delayed with the patient in supine position.29,37 However, 
cystography by  direct cyst puncture and injection of the contrast 
into the cyst was  an attractive alternative which has been employed 
in a few instances in the past.29 

The expansible effect of the cyst which is demonstrated as scal-
loping, increased interpedicular distance and enlarged foramina are 
better visualized in reconstructed CT scans than in plain radiographs.  
C.T. myelography once was proposed as the diagnostic study of 
choice for the demonstration of the communication between the cyst 
and spinal subarachnoid cyst.16 However, such a communication can 
be only visualized in delayed images.29,48 CT-guided metrizamide cys-
tography is postulated to determine the possibility of communication 
between the cysts in the subjects with multiple cysts.14,22 

MRI which has great sensitivity and specificity for CSF containing 
lesions is the diagnostic procedure of choice for extradural spinal 
arachnoid cysts. In MRI a large cystic lesion with a well-demarcated 
and lobulated shape located in the posterolateral aspect of the 
techa is seen and the signal within the cyst is similar to CSF in all 
sequences.25-27,29,39 The exact size of the cyst and multiplicity of the 
lesion can be easily understood by application of MRI. , Extradural 
fat is usually absent at the site of the major mass effect and its 
capping at the superior and inferior poles can be noticed usually in 
T1-weighted MR images.29 Varying degree of the cord atrophy or 
myelomalacia  might be detected by MRI in longstanding cases.2,4,49 
This might reflect the value of this diagnostic tool in predicting the 
ultimate outcome. Detection of the defect might be feasible in MRI 
myelogram as was described by Myamato et al.28 Kinematic MRI 
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which was used for demonstration of the effect of straining on fluc-
tuation of the symptoms, later was used for detection of the defect 
by demonstrating a pulsating flow void.25,40 Therefore it is a valuable 
method in very large or in multiple cysts in which more than one 
dural defect is presumed.16

The radiological differential diagnosis is wide. Congenital intra-
dural arachnoid cyst which lie posterior to the cord can also erode 
the bone and expand the canal , but epidural fat capping is absent 
in these cysts. Dermoid and epidermoid cysts as well as cystic neo-
plasms  usually depict themselves with heterogeneous appearance in 
MRI and have a rim which is enhanced with gadolinium. Parasitic cysts 
should be considered is differential diagnosis in endemic regions. 
However, cysticercosis is almost always demonstrated as single or 
multiple small cysts at the time of diagnosis. In extradural hydatid 
cysts destruction of the adjacent vertebra is usually a striking feature.

Treatment varies and depend on whether the patient is symp-
tomatic or not. With increased application of MRI, more asymp-
tomatic cysts might be detected incidentally. In such instances, 
there is a controversy between long and careful follow up and 
immediate surgery.17 However, mostly believe that the clinical 
course of asymptomatic individuals with small cysts can be closely
monitored.1,2,7,8,13,14,17,18

Conservative management of the patients with mild symptoms is 
questionable. Majority recommend observing the symptoms of the 
affected young children in growing ages and postponing surgery un-
til the signs of compression appear. With application of this strategy 
the surgeon can avoid post surgical deformities.8,13,14,50 However, 
one should be aware of spontaneous herniation of the cord into the 
extradural arachnoid cyst. In such instance although rare, herniation 
of the cord in an already asymptomatic patient will result in the rapid 
development of paraparesis and even paraplegia.44,45 Nonetheless, 
the treatment of choice for symptomatic extradural arachnoid cyst 
regardless of the age, is excision of the cyst and the closure of the 
defect.4,5,8,13,14,17,18,30 Notably, suturing of the defect is a key point and 
if not so, the cyst will refill and the symptoms will reappear.33 Another 
option is selective obliteration of the defect without cyst excision, this 
usually result in cyst’s wall shrinkage with a few months to a year.22 

Nonetheless, the cyst or the dural defect can be accessed 
through wide laminectomy in adults.5,9,14,17 However, laminoplasty 
is preferred in children and in multiple cysts in order to prevent 
postoperative kyphosis.16,21,22,30

In fact, laminoplasty is the recommended treatment of choice 
for skeletally immature patients with intraspinal mass lesions of the 
thoracic spine. However, this does not mean that laminoplasty has 
the ability to prevent postoperative kyphosis in all of the subjects. 
Development of kyphosis might be seen after laminoplasty but is 
mostly encountered if it is done in more than five level.51  That is the 
reason why that post-operative kyphosis is more common in multiple 
cysts which eventually require longer exposure.10,15,16,51 

For prevention of postoperative kyphosis in growing children, 
wearing an appropriate long brace is advocated.15 If the deformity 
control is not provided by an appropriate brace, surgical mana-
gement of kyphosis similar to Scheuermann’s kyphosis with the 
application of pedicle screw-rod construct plus an appropriate os-
teotomy is advised.51

Despite the fact that association of Scheuermann’s kyphosis 
and extradural arachnoid cyst since Cloward and Bucy has not been 
reported so far, however in such instance, appropriate surgery for 
kyphosis and the cyst should be done simultaneously in one session  

In very large cysts extending several levels to avoid long lamino-
plasty, two different methods are recommended. In the first method, 
with small laminectomy and limited cyst wall fenestration, the surgeon 
can reach the defects with the aid of endoscope and close it with a 
special clip. By the second method, one can communicate the cyst 
widely to subarachnoid space through a limited laminectomy, this 
procedure is so-called cystothecostomy.52 

Moreover, In multiple extradural arachnoid cyst in whom the 
presence of more than one dural defect is suspected and is confir-
med preoperatively, an appropriate number of skip laminectomy or 
fenestration can be done in order to access and close the defects. 
However, prerequisite of this method is defining the exact location 
of the dural defects preoperatively with application of kinematic MRI 
or their intraoperative visualization with the aid of an endoscope 
Nonetheless, the efficacy and long-term results of these surgical 
techniques have remained open for discussion.

Percutaneous cyst aspiration either CT or MRI guided is worth-
less and despite the initial recovery and temporary relief, the symp-
toms undoubtedly recur with reaccumulation of the cyst.53 

Cystoperitoneal shunt as a primary mode of treatment will fail, 
because the cyst content is constantly refilled.33

In the case of recurrence, cystoperitoneal shunt has been ad-
vised with success.54

The outcome of the surgically treated patients with extradural 
spinal arachnoid cysts depends highly on the patient’s age, dura-
tion of the symptoms and degree of neurological impairment. The 
prognosis will be very good if surgery is performed before the spinal 
cord or quad equina become irreversibly compressed.49 

Surgical outcome is influenced adversely by duration of the 
symptoms and to some extent also by increasing age of the patients. 
If the condition is diagnosed before the appearance of serious neural 
impairment chance of excellent recovery is high.14,17,19,41 However, 
with occurrence of myelomalacia or cord atrophy the prognosis is 
less satisfactory.49 In the subjects with a longstanding history of 
neurological dysfunction, acceptable recovery is exceptional.15

CONCLUSION
With increased use of MRI, more extradural arachnoid cyst will be 

undoubtedly detected in the upcoming years; therefore all spine sur-
geons should be familiar with the proper management of these cysts.

Although, diverse therapeutic approaches have been so far des-
cribed, it should be noted that the aim of surgical intervention is not 
only decompression but is also prevention of cyst refilling and avoi-
ding the recurrence which can be achieved by finding the defect and 
its obliteration. Further attention should be paid to the young children 
in growing age particularly in those with multilevel cysts where post-
-operative kyphosis is more probable. Such a deformity, beside cos-
mesis can result in pain and untoward cardio- respiratory problems 

For prevention, although en-block laminatomy and subsequent 
laminoplasty may maintain the spinal stability and decrease the risk 
of postoperative kyphosis, careful and periodic follow-up is required. 
Post-operative orthosis for about 12 weeks and periodic clinical and 
radiological assessment is strongly advised in this age group. In the 
case of progressive kyphosis, instrumentation should be achieved. 

All the authors declare that there is no potential conflict of interest 
referring to this article.
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