
CASE REPORT

Spinal extradural arachnoid cyst following percutaneous
vertebroplasty

Hai-Qing Mao • Hui-Lin Yang • De-Chun Geng •

Zhao-Hua Bao • Tian-Si Tang

Received: 6 May 2010 / Revised: 14 August 2010 / Accepted: 29 August 2010 / Published online: 12 September 2010

� Springer-Verlag 2010

Abstract We report a rare complication of extradural

arachnoid cyst following percutaneous vertebroplasty in a

spinal metastasis patient. Percutaneous vertebroplasty has

been established as a safe and effective treatment for

osteoporotic vertebral fractures and vertebral metastatic

lesions. To our knowledge, extradural arachnoid cyst

following vertebroplasty has not been reported in literature.

A 48-year-old woman diagnosed with adenocarcinoma

underwent percutaneous vertebroplasty at the L3 vertebral

level due to painful solitary spinal metastasis. At 5 months

after surgery, the patient complained of low back pain

radiating to the left lower extremity. MRI showed a large

cystic lesion in the spinal canal at the L2–L3 level with

compression to adjacent dura sac. On T1- and T2-weighted

images, the signal within the cyst had the same intensity as

cerebrospinal fluid. The patient underwent laminectomy for

excision of the extradural cyst. Intraoperatively, a small

communication between the cyst and the subarachnoid

space was seen at the level of the L3 pedicle. Pathological

examination revealed that the cyst wall was composed of

non-specific fibrous connective tissue and the content of

the cyst was the same as that of cerebrospinal fluid. Post-

operatively, the patient’s symptom was relieved immedi-

ately. The iatrogenic dural injury produced by puncture of

the pedicle during vertebroplasty may be the cause of

formation of the extradural arachnoid cyst.

Keywords Complication � Arachnoid cysts �
Percutaneous vertebroplasty � Spinal metastasis

Introduction

Percutaneous vertebroplasty (PV) is a minimally invasive

therapeutic procedure first reported in 1987 for the treat-

ment of vertebral hemangiomas [12]. The procedure, since

then, has been gradually adapted for use in the treatment of

osteoporotic vertebral compression fractures, multiple

myelomas and vertebral metastatic lesions [2, 8, 9]. It has

been proven to result in rapid pain relief with a low rate of

clinical complications [13, 18]. Reported complications of

PV in the treatment of spinal metastases are more common

than that in osteoporotic compression fractures [10, 24, 27].

In this report, the authors document a rare complication of

extradural arachnoid cyst following PV in a patient with

spinal metastasis.

Case report

A 48-year-old woman was diagnosed with pancreatic

cancer in June 2007 and underwent tumorectomy. The

surgical specimen was sent for pathology, and well-dif-

ferentiated adenocarcinoma was reported. After the oper-

ation, she received six times venoclysis chemotherapy with

gemcitabine and oxaliplatin. The patient suffered from low

back pain in December 2007; magnetic resonance imaging

(MRI) and bone scanning showed a metastatic lesion at the

level of L3 (Fig. 1). She received PV in January 2008.

Vertebroplasty was performed by means of a left unipe-

dicular approach. After proper needle positioning, biopsy

was performed through the cannula placed into the L3
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vertebral body followed by injection of 1.5 cc polymeth-

ylmethacrylate (PMMA) bone cement (Fig. 2). The pain

was relieved dramatically after vertebroplasty. Histological

examination confirmed the diagnosis of spinal metastasis.

Chemotherapy with gemcitabine and oxaliplatin was per-

formed once a month for a 3 month period postoperatively.

The patient presented with complaints of low back pain

radiating to the left lower extremity and progressive diffi-

culty in walking in June 2008. She denied bowel or bladder

problems. Physical examination revealed weakness of the

left knee extension graded at 3/5. A computed tomography

(CT) scan revealed osteolytic destruction at L3 including

anterolateral and posterior cortex of the vertebral body, the

left pedicle and the left lamina. A soft tissue mass was

found in the left paravertebral muscles. MRI showed a

large cystic lesion in the spinal canal at the L2–L3 level

with compression to adjacent dura sac. Axial MRI revealed

that the cyst was mainly in the posterior extradural space

with extension into the left lateral recess. With all

sequences, the cyst fluid had the same signal intensity as

cerebrospinal fluid. Metastatic lesions in the left posterior

paraspinal region appeared to be heterogeneous hypersig-

nal on T2-weighted and contrast-enhanced T1-weighted

images (Fig. 3).

Under diagnosis of local metastasis with extradural and

paraspinal involvement, she underwent laminectomy and

decompression of the spinal canal and biopsy of the left

paraspinal mass. After removing the laminae at the

involved level, a large, thin-walled cyst was encountered.

The cystic fluid was colorless like cerebrospinal fluid.

A small communication between the cyst and the sub-

arachnoid space was seen at the level of the L3 pedicle.

The spinal cord and the nerve root appeared to be com-

pletely decompressed after the cystic mass was removed.

Pathological examination revealed that the cyst wall was

composed of non-specific fibrous connective tissue and the

content of the cyst was the same as that of the cerebrospinal

fluid. The left paraspinal mass contained metastatic ade-

nocarcinoma cells. Postoperatively, the patient experienced

complete relief of the leg pain and partial relief of the

low back pain. The patient’s strength in the left lower

extremities was improved. She was discharged 1 week

later. However, her general condition progressively dete-

riorated and she died 6 months later.

Discussion

As survival time increases for many cancers, it is likely

that the incidence and prevalence of spinal metastases will

also increase. Because of their immunocompromised

Fig. 1 Prevertebroplasty bone scanning and MRI show spinal

metastasis at L3 bone scanning (a), T2-weighted image, sagittal

(b) and axial section at L3 (c)

Fig. 2 Postvertebroplasty CT, axial section at L3
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status after the performed operation for primary tumor,

ongoing chemotherapy, poor nutrition and comorbid

medical conditions, patients who have metastatic spine

tumors are debilitated and cannot tolerate the open sur-

gical trauma and have a high complication rate [17, 30,

33, 34]. For these patients with limited life expectancies,

the appropriate treatment is to achieve relief of pain and to

regain function, thus improving the quality of the life as

quickly as possible.

PV is an effective minimally invasive treatment option

for vertebral metastases without neural compression.

Compared with radiotherapy alone, this procedure provides

immediate structural support, and stabilizes and reinforces

the remaining bone structure. The chemical and thermal

cytotoxicity of PMMA cement also may have analgesic

and anti-tumor effects [4]. Although vertebroplasty gives

low peri- and postsurgery morbidity and good pain control

[1, 5, 11], it does not allow good local control of disease

and may cause local metastases [6]. So, vertebral aug-

mentation should be combined with radiotherapy or che-

motherapy to achieve a better local control of the tumor

[14, 19]. Spinal solitary metastasis was first discovered in

this patient 6 months after surgery for the primary tumor.

She presented with low back pain without any neurological

deficit. Because of the debilitated status of this patient and

insensitivity to radiotherapy of the tumor cells, we chose

vertebroplasty in combination with chemotherapy to treat

this patient.

The rate of cement extravasation in spinal metastases is

higher than that in osteoporotic compression fractures due

to cortical breakdown [3, 9]. Characteristics of metastatic

lesions may also cause special complication in this kind of

patients. Chen et al. [6] reported local metastases along the

needle tract of PV. His explanation for this complication

was that tumor behavior was aggressive and no adjuvant

therapy was used to control the tumor. For our patient, in

spite of well-differentiated tumor cells and periodical

postvertebroplasty chemotherapy, local metastasis along

the tract was discovered in half a year. It might be related

to high-grade malignancy of the tumor cells and insensi-

tivity to radiotherapy and chemotherapy, which make local

control of vertebral metastatic lesions more difficult.

To our knowledge, extradural arachnoid cysts following

vertebroplasty have not been reported in literature. The

causes of spinal extradural arachnoid cysts remain unclear.

It is reported that they are extradural outpouchings of

arachnoid that communicate with the intraspinal sub-

arachnoid space via a small dural defect [22]. Most of the

spinal extradural arachnoid cysts are often attributed to

congenital defects [7]. Another possibility is that they

develop secondary to inflammation, trauma or iatrogenic

causes such as lumbar puncture, anesthetic procedures or

intradural surgery [16, 28, 29, 31]. In the current case, we

did not find cysts in the spinal canal prevertebroplasty, so

congenital cause can be ruled out. There was also no evi-

dence of arachnoiditis demonstrated on imaging studies.

Fig. 3 Preoperative CT shows

cortical destruction of the

vertebral body, the left pedicle

and the left lamina at L3 axial

section (a). Preoperative MRI

shows a cystic lesion in the

spinal canal at the L2–L3 level

with compression to adjacent

dura sac, T1-weighted image,

sagittal (b), T2-weighted image,

sagittal (c), axial section at the

L2–L3 level (d). Contrast-

enhanced T1-weighted image

shows metastatic lesions with

contrast enhancement in the left
posterior paraspinal region

(arrow) at L3 (e)
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This cyst was formed after vertebroplasty and was located

mainly on the operated side. So, it is most likely that the

dura was injured by puncture of the pedicle during ver-

tebroplasty, which led to the formation of the cyst.

Pathologically, the wall of arachnoid cysts consists of

fibrous connective tissue with an inner single-cell arach-

noid lining; however, the inner arachnoid lining is some-

times absent [26]. Because of the absence of the inner

arachnoid lining in the cyst wall in our case, it is unlikely

that active fluid secretion from the cyst wall causes cyst

enlargement. Some authors have postulated that a ball-

valve mechanism in the communicating pedicle is associ-

ated with pulsatile cerebrospinal fluid dynamics and results

in cystic expansion [15, 22, 25]. According to this theory,

we postulate that iatrogenic dural injury formed a unidi-

rectional ‘‘valve’’ on the arachnoid membrane, which let

cerebrospinal fluid in but not out. So, the cyst enlarged

progressively and eventually caused symptoms.

Extradural arachnoid cysts are rare lesions; the final

diagnosis should be based on combined radiological find-

ings, intraoperative inspection and histopathological

results. CT myelography and kinematic MRI can help

evaluate the presence of communications between the cyst

and the subarachnoid space; however, these studies were

not performed in our case. The preferred treatment of

extradural arachnoid cysts is complete surgical removal.

Open surgery typically results in an excellent prognosis

regardless of the cyst’s size [20, 21, 32]. However, mini-

mally invasive surgical techniques including percutaneous

aspiration under fluoroscopic guidance and selective clo-

sure of the dural defect based on cinematic MRI [23] might

be better treatment options for patients who have metastatic

lesions.
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