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CASE REPORT

Midline synovial and ganglion cysts causing neurogenic
claudication
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Core tip: Midline, intraspinal cysts arise from facet joint

degeneration. The lesions represent an important and
often over-looked cause of back pain and other neu-

Abst t rological symptoms. Radiographic identification of the
sirac fluid-filled sacs is particularly important in the setting of
Typically situated posterolateral in the spinal canal, in- cauda equina syndrome, in which immediate surgical
traspinal facet cysts often cause radicular symptoms. intervention is required in order to address the com-
Rarely, the midline location of these synovial or gan- pressive lesion. Although the treatment of choice is a
glion cysts may cause thecal sac compression leading spinal decompression and resection, posterior fusions
to neurogenic claudication or cauda equina syndrome. may prevent cyst recurrence.

This article summarizes the clinical presentation, radio-
graphic appearance, and management of three intraspi-
nal, midline facet cysts. Three patients with symptom- Pindrik J, Macki M, Bydon M, Maleki Z, Bydon A. Midline
atic midline intraspinal facet cysts were retrospectively synovial and ganglion cysts causing neurogenic claudication.
reviewed. Documented clinical visits, operative notes, World J Clin Cases 2013; 1(9): 285-289 Available from: URL:
histopathology reports, and imaging findings were in- http://www.wjgnet.com/2307-8960/full/v1/i9/285.htm DOI:
vestigated for each patient. One patient presented with http://dx.doi.org/10.12998/wjcc.v1.i9.285

neurogenic claudication while two patients developed
partial, subacute cauda equina syndrome. All 3 patients
initially responded favorably to lumbar decompres-
sion and midline cyst resection; however, one patient INTRODUCTION
required surgical stabilization 8 mo later. Following the
three case presentations, we performed a thorough Intraspinal facet cysts, also known as synovial and/or
literature search in order to identify articles describing ~ ganglion cysts, typically reside adjacent to the facet joints
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and may cause radicular symptoms due to nerve root
compression and foraminal compromise. Representing
a zygapophyseal joint, facet joints lie enclosed within a
capsule lined by synovial epithelium!”. Breakdown of
this articular lining or encapsulated accumulation of fluid
outside of the facet joint may lead to pathologic cyst for-
mation. Synovial and ganglion cysts typically occur in the
lower lumbar region, frequently the site of degenerative
changes and dynamic instability" 7. They are found in the
postero-lateral region of the canal, consistent with their
source of pathology. Lined with cuboidal epithelium and
filled with synovial fluid, synovial cysts frequently retain
communication with their facet joint of origin[4’6]. In
contrast, ganglion cysts lack synovial lining and structural
communication to facet joints™’. Ganglion cysts contain
a collagenous or fibrous wall encircling gelatinous or
myxoid substance!™™. Clinically, however, both terms are
used interchangeably to describe intraspinal facet cysts or
juxtafacet cysts” . This article presents 3 unique cases
of midline intraspinal facet cysts causing significant lum-
bar stenosis and symptomatic thecal sac compression.

Three patients with symptomatic midline intraspinal
facet cysts were reviewed. Clinical visits, operative notes,
histopathology reports, and imaging findings were inves-
tigated for each patient. A thorough literature search was
used to identify case reports or series describing intraspi-
nal cystic lesions.

CASE REPORTS

Case 1

A 65-year-old woman presented with a 1-mo history of
bilateral buttock pain and lower extremity weakness. The
patient had full strength in her upper extremities and 4/5
strength in her proximal lower extremities. Magnetic reso-
nance imaging (MRI) showed a grade 1 anterior listhesis
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Figure 1 T2-weighted imaging of case 2. A, B: In the preop-
erative images, sagittal (A) and axial (B) T2 weighted magnetic
resonance imaging displays a large intraspinal cystic lesion at
the L4-5 level causing stenosis and thecal sac compression.
The cystic lesion appears to have an eccentric component ex-
tending towards the left facet joint; C, D: Post-operative imaging
following decompressive laminectomy and cyst excision. Bilat-
eral laminectomies at L4-5 and cyst resection provide adequate
decompression of the dorsal thecal sac and cauda equina, as
shown in sagittal (C) and axial (D) images.

of L4 on L5 as well as a well-citcumscribed midline syno-
vial cyst posterior to the thecal sac at the L4-L5 level; the
hyperintense lesion on T2 weighted sequences measured
approximately 8§ mm X 8 mm X 10 mm. Differential di-
agnosis includes perineural (Tarlov) cysts, arachnoid cysts,
and migrated disc fragment. The patient underwent bi-
lateral laminectomies at I.4-1.5, bilateral foraminotomies,
medial facetectomies, and cyst resection. Smaller cysts
were encountered at the bilateral 1.4-15 and the right
1.5-S1 facet joints. Histologic sections of the excised mid-
line cyst revealed fragments of dense connective tissue
with overlying synovium. The patient had an uncompli-
cated post-operative course and remained asymptomatic
at 15-mo follow up.

Case 2

A 57-year-old woman presented with a 3-mo history of
lower back, left lower extremity radiculopathy in the L5
and S1 distributions, and urinary incontinence. She exhib-
ited full strength in the bilateral upper and lower extremi-
ties, with an unremarkable sensory exam. MRI revealed
a large midline, well-circumscribed cystic lesion at the
1.4-L5 level, causing significant compression of the thecal
sac and cauda equine; however, the images were unre-
markable for spinal instability (Figure 1A and B). The pa-
tient underwent 1.4-L5 bilateral decompressive laminec-
tomies with bilateral foraminotomies and cyst resection.
Intraoperatively, a large intraspinal extradural cystic lesion
appeared centrally, exerting significant compression on
the thecal sac. While gross inspection revealed a cystic
lesion containing clear viscous fluid, absence of epi-
thelium lining the cystic cavity microscopic examina-
tion confirmed the final diagnosis of a ganglion cyst
(Figure 2). The patient did well post-operatively. Imaging
confirmed total cyst resection and adequate decompres-
sion of the thecal sac (Figure 1C and D). The patient
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Figure 2 Case 2, pathological findings of midline ganglion cyst (hema-
toxylin eosin staining, x 400). Photomicrograph (original magnification x 400)
reveals proteinaceous material (arrow) surrounded by dense fibro-connective
tissue (asterisk), without the presence of synovial epithelium. These findings
confirm the diagnosis of a ganglion cyst.

reported improvement in all symptoms, including urinary
incontinence, at her latest follow-up 17-mo post-operatively.

Case 3

A 70-year-old woman presented with a 1-mo history of
bilateral buttock and lower extremity pain. The patient
denied bowel or bladder incontinence. On examination,
she was neurologically stable. MRI revealed multilevel
lumbar spondylosis as well as a large multiseptated cystic
lesion appearing centrally and dorsolaterally in the L.4-L5
extra-dural space with subsequent severe canal stenosis,
without foraminal compromise. The patient underwent
with bilateral 1.3-1.5 laminectomies, medial facetectomies,
and cyst resection. Gross inspection of the excised mid-
line lesion revealed a cystic structure. Histologic examina-
tion of specimen permanent sections was consistent with
a ganglion cyst. The patient had an uncomplicated post-
operative course. A post-operative MRI demonstrated
complete removal of the ganglion cyst with posterior de-
compression from L3-L5. The patient remained well until
3 mo after surgery when she developed low back, right
buttock, and right anterior thigh pain. Epidural and facet
injections were tried without symptomatic relief. Given
the findings of junctional stenosis at 1.2 and mechanical
instability suggested by imaging and clinical evaluation,
the patient underwent L2-1.5 bilateral, instrumented fu-
sion eight months later. At last follow-up, the patient was
completely asymptomatic (total follow-up petiod: 15 mo).

DISCUSSION

Juxtafacet cysts may reside deep or superficial to the pos-
terior elements of the vertebral canal, or have a bi-lobed
architecture existing in both compartmentsm. Intraspinal
facet cysts usually neighbor degenerated facet joints in
the postero-lateral epidural space“’3’5‘7’w]. The cysts most
frequently occur at L4-L5, the lumbar level characterized

by greatest mobility and prevalence of degenerative dis-
147.9,11-13)
ease .

Imaging characteristics of intraspinal facet cysts vary
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depending on cyst content. Computed tomography (CT)
typically portrays a well circumscribed hypodense lesion
with hyperdense rim due to calcification™"”. MRI typical-
ly shows hyperintense cystic extradural lesions. The cysts
appear centrally iso- to hyperintense compared to cere-
brospinal fluid (CSF) and iso- to hypointense compared
to soft tissue on T1 weighted sequences ™. Facet
arthropathy and degenerative spondylosis frequently ac-
company juxtafacet cysts on CT or MRI>>1,

Clinically indistinguishable, histopathologic analysis
distinguishes synovial from ganglion cysts. The presence
of cuboidal synovial epithelium encircling synovial fluid
corroborates the diagnosis of a synovial cyst. In contrast,
the absence of synovial epithelial lining or the presence
of chronic fibrotic tissue along the cavity wall supports
the diagnosis of a ganglion cyst™"!,

Several mechanisms have been described to explain
the development of juxtafacet cysts. Ganglion cysts
most likely result from cystic or myxoid degeneration
of connective tissue. The most likely mechanism of
synovial cyst formation involves degenerative articular
changes due to abnormal and increased motion at the

4,69,11 . . .
: I Several studies have described associa-

facet joint
tions between spinal instability or degenerative changes,
reflected by lumbar spondylosis or spondylolisthesis, and
intraspinal facet cystsm’m‘ Acquired defects in the joint
capsule allow protrusion of synovial epithelium and cyst
formation adjacent to the joint; hence, the communica-
tion between degenerated facet joints and synovial cysts
found in many cases™”. Furthermore, juxtafacet cysts
occur most frequently at the level of greatest motion and
prevalence of degenerative changes, 1.4-5, followed by
L.5-S1 and 1.3-4*"",

In the absence of neurologic deficits, symptomatic
patients with intraspinal facet cysts may benefit from
conservative management. Non-surgical treatments
include activity restrictions, supportive bracing, oral an-
algesics or anti-inflammatories, physical therapy, and epi-

12 Minimally invasive

dural or facet steroid injections
rocedures include percutaneous injection or cyst aspira-
. 41112

tion’

been widely documented by several clinical seties

| However, failure of conservative measur&{:{sﬂhg}s
Standard surgical techniques include hemilaminotomy or
laminectomy, foraminotomy, medial facetectomy, and cyst
excision™**""",

Most clinical series demonstrate moderate to high
rates of successful outcomes in patients undergoing de-
compressive surgery with juxtafacet cyst resection™'?,
Epstein reported good to excellent results in 58%-63%
of patients undergoing decompressive surgery for sy-
novial cysts and accompanying stenosis, with or without
spondylolisthesis[m]. Most other clinical series report simi-
lar or even higher rates of favorable outcomes'' . In their
meta-analysis, Bydon e a/'"” reported short-term post-
operative resolution of back and lower extremity pain in
above 90% of patients compiled. In prolonged follow-
up, nearly 22% and 13% of patients reported recurrent
back pain and radiculopathy, respectively. Delayed surgi-
cal complications include intraspinal facet cyst recurrence
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and the development or progression of spinal mechanical
instabilitym’lzl. Static or dynamic imaging may reveal low
grade spondylolisthesis or minimal instability in a minor-
ity of asymptomatic patients'’.

In the present case series, one patient demonstrated
clinical and radiographic evidence of post-operative
spinal instability and required an instrumented fusion
at 8 mo follow-up. Such outcomes speak to the role of
spinal fusion as an adjunct to decompression and cyst
excision given the likely role of facet joint hypermobil-
ity and degeneration in the pathophysiology of synovial
cyst formation"""”. While potentially improving me-
chanical back pain, concomitant spinal fusion may limit
further destabilization and prevent cyst recurrence™'"”.
Although current studies reflect the predominance of
decompression and cyst excision without fusion in the
majority (> 80%) of surgical cases for synovial cysts',
patients with clinical and radiographic evidence of post-
operative spinal instability may benefit from concomitant
surgical fixation and/or fusion™""?. Some authors sug-
gest that radiographic indications for pre-operative spinal
instability, such as spondylolisthesis, ate the strongest
predictor for post-operative instability, especially after
spinal decompression”"”. However, patients without
pre-operative spondyolisthesis may still develop post-
operative spinal instability requiring a fusion, as demon-
strated in case number three. Furthermore, same level
cyst recurrence occurred in nearly 2% of patients, all
following decompression and cyst resection alone. In
contrast, cyst reformation did not occur in any patients
following concomitant spinal fusion"?. These findings
stress the importance of considering concomitant spinal
fusion with decompression and synovial cyst excision.

Lessons learned from this case series in that despite
their rare occurrence, midline synovial and ganglion cysts
should be considered in the differential diagnosis of
centrally located posterior extradural cysts. When causing
symptomatic lumbar stenosis and thecal sac compression,
midline synovial and ganglion cysts may require decom-
pressive laminectomy and resection to relieve patients’
symptoms and restore neurologic function. In the setting
of baseline back pain or radiographically proven mechan-
ical instability, concomitant spinal fusion may be consid-
ered. Following decompression and cyst excision alone,
patients should be monitored closely for the progression
ot development of mechanical instability.

In this manuscript, we present a unique presentation
of symptomatic, intraspinal cysts. Following the cyst
recurrence, lumbar fusion may prevent long-term spinal
instability or cyst recurrence. However, we do recog-
nize that our manuscript is a limited case seties of three
patients. Larger cohorts are required to delineate the
clinical outcomes in patients with midline synovial and
ganglion cysts.

ACKNOWLEDGEMENTS

The authors thank the Johns Hopkins Hospital Depart-
ment of Pathology for their assistance with collecting,

(4 9

Boishidongs  WJCC | www.wijgnet.com

288

preparing, and reviewing specimens sent from the operat-
ing room.

COMMENTS

Case characteristics

Three patients with symptomatic midline intraspinal facet cysts were retrospec-
tively reviewed. Documented clinical visits, operative notes, histopathology
reports, and imaging findings were investigated for each patient.

Clinical diagnosis

One patient presented with neurogenic claudication while two patients devel-
oped partial, subacute cauda equina syndrome.

Differential diagnosis

All 3 patients initially responded favorably to lumbar decompression and midline
cyst resection; however, one patient required surgical stabilization 8 mo later.
Imaging diagnosis

Radiographic identification of the fluid-filled sacs is particularly important in the
setting of cauda equina syndrome, in which immediate surgical intervention is
required in order to address the compressive lesion.

Treatment

All 3 patients initially responded favorably to lumbar decompression and midline
cyst resection; however, one patient required surgical stabilization 8 mo later.
Related reports

Some authors suggest that radiographic indications for pre-operative spinal
instability, such as spondylolisthesis, are the strongest predictor for post-
operative instability, especially after spinal decompression

Experiences and lessons

The authors present a unique presentation of symptomatic, intraspinal cysts.
Following the cyst recurrence, lumbar fusion may prevent long-term spinal in-
stability or cyst recurrence.

Peer review

This manuscript illustrates a unique presentation, location, and management of
intraspinal cysts. The article is well-written and does not require modifications.
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