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Synovial cysts of the lumbar spine

Torbiele synowialne odcinka ledzwiowego kregosfupa
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Abstract

Background and purpose: Synovial cysts of the spine occur
most frequently in the lumbosacral region. Methods of treat-
ment vary, but in cases of chronic pain or neurological deficits
surgical intervention is undertaken. The aim of this paper is
to present indications, surgical technique and efficacy of sur-
gical treatment in patients with synovial cyst of the spinal
canal.

Material and methods: The retrospective analysis included
11 patients, aged from 47 to 72 years, treated at the Depart-
ment of Neurosurgery and Neurotraumatology, Poznan Uni-
versity of Medical Sciences, between 2004 and 2009.
The length of medical history ranged from 2 months to
6 years. Conservative treatment applied before surgery was
not effective. Neurological examination revealed unilateral or
bilateral sciatica, superficial sensory disturbance or lower limb
paresis.

Results: Synovial cysts were located mainly at the L4-1.5 le-
vel (9 cases). Magnetic resonance imaging (MRI) of the
spine was performed in all patients and showed the cystic
lesion attached to the intervertebral joint. Surgical treatment
consisted of a unilateral fenestration using microsurgical tech-
niques in most cases. Back pain relief was observed in 9 cas-
es. In 10 patients, symptoms of sciatica disappeared. Neuro-
logical deficits disappeared in 5 patients.

Conclusions: Surgical treatment of spinal synovial cysts is
safe, effective and ensures a long-lasting effect. Surgical treat-

Sireszczenie

Cel pracy: Torbiele synowialne kregostupa wystepuja najczes-
ciej w odcinku ledZzwiowo-krzyzowym. Opracowano zréznico-
wane sposoby leczenia tych zmian zwyrodnieniowych, jednak
w przypadkach przewleklego bélu lub wystapienia neurolo-
gicznych objawéw ubytkowych zaleca si¢ interwencje chi-
rurgiczng. Celem pracy jest przedstawienie wskazan, techni-
ki operacyjnej 1 skutecznosci leczenia operacyjnego chorych
z torbielg synowialng kanatu kregowego.

Materiat i metody: Retrospektywna analizg kliniczng objeto
11 pacjentéw, w wieku od 47 do 72 lat, leczonych w Katedrze
1 Klinice Neurochirurgii i Neurotraumatologii UM w Pozna-
niu w latach 2004-2009. Dtugos$¢ wywiadu chorobowego
wahala si¢ od 2 miesi¢cy do 6 lat. Leczenie zachowawcze sto-
sowane przed leczeniem operacyjnym nie dawato poprawy.
W badaniu neurologicznym stwierdzono jednostronng lub
obustronng rwe kulszows, zaburzenia czucia powierzchnio-
wego badz niedowlady konczyn dolnych.

Wyniki: Torbiel umiejscawiata sie najczesciej na poziomie L4~
-L5 (9 przypadkéw). Badanie kregostupa za pomocg rezo-
nansu magnetycznego (RM) zostato wykonane u wszystkich
pacjentéw i wykazalo zmiane o charakterze torbielowatym,
ktéra byla potaczona ze stawem miedzykregowym. Leczenie
operacyjne polegato w wigkszosci przypadkdéw na jedno-
stronnej fenestracji wiezadla zottego z wykorzystaniem tech-
niki mikrochirurgicznej. Ustapienie dolegliwosci bélowych
kregostupa zaobserwowano w 9 przypadkach. U 10 chorych
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ment is indicated in patients in whom the clinical symptoms
correlate with the presence of synovial cyst in imaging stud-
ies and do not resolve after conservative treatment.

Key words: synovial cyst, lumbar spine, surgical management.

Introduction

Synowial cysts of the spinal canal cause direct com-
pression on the nervous structures within the spinal
canal. They are most common in the lumbosacral spine,
but can be found in both the cervical and thoracic spine
[1-6]. The incidence of synovial cysts varies from 0.1%
to 0.8% in patients who have undergone surgery for var-
ious spinal disorders [7]. Cysts seldom result in chro-
nic back pain and sciatica. The origins of synovial cysts
remain controversial. The role of either injury or inflam-
mation as pathognomonic factors is still under dispute.
Similarly, disagreement regarding treatment modalities
exists. Various modes of conservative treatment have
been proposed, but chronic pain or neurological deficits
require surgical treatment [2,7].

The aim of the study is to present surgical technique
and the efficacy of surgical treatment of patients with
spinal canal synovial cysts.

Material and methods

Our cohort included 11 patients (6 women and § men)
aged 47 to 72 years (mean: 59 years) who were treated
surgically for lumbar spine synovial cysts between 2004
and 2009 in the Department of Neurosurgery and Neu-
rotraumatology of the Medical University of Poznan.
Synovial cysts were most common in the sixth decade
of life (6 out of 11 patients).

Anamnesis varied from 2 months to 6 years; 4 pa-
tients were treated conservatively for more than 2 years.
Four patients reported an acute onset of the symptoms
while the remaining 7 patients presented with slowly
progressive symptoms. A single patient reported pain
occurrence after spinal injury (immediately after a car
accident) while all the others had spontaneous pain oc-
currence. Patients complained of persistent lumbosacral
pain that escalated with a change of position. Pain inten-
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ustapily objawy rwy kulszowej. Ubytkowe objawy neurolo-
giczne wycofaly si¢ u 5 pacjentow.

Whioski: Leczenie chirurgiczne torbieli synowialnych kre-
gostupa jest metodg bezpieczng, efektywng i zapewniajacg
trwaly efekt. Do leczenia operacyjnego kwalifikujg si¢ cho-
rzy, u ktérych objawy kliniczne koreluja z obecnoscia torbieli
w badaniach obrazowych i nie ustepujg po leczeniu zacho-
wawczym.

Stowa kluczowe: torbiel synowialna, odcinek ledZzwiowy
kregostupa, leczenie chirurgiczne.

sity diminished in a supine position. Five patients report-
ed pain aggravation at night. Pain radiated to lower
extremities in all of the patients.

Prior to surgery, all the patients were treated phar-
macologically on top of which 9 underwent physiothe-
rapy. In one patient, a cyst was punctured and steroids
were injected into the cyst under computed tomography
(CT) guidance. No positive effects were found during
3 weeks follow-up while control magnetic resonance
imaging (MRI) showed no cyst regression.

Preoperative clinical examination revealed sciatica —
unilateral in 9 and bilateral in 2 patients. Neurological
deficits were found in 6 patients. All of them reported
hypoesthesia, five of them foot paresis and one foot pa-
ralysis.

Anteroposterior, lateral and functional X-rays en-
abled evaluation of degenerative changes and spine sta-
bility. First degree degenerative spondylolisthesis was
found in one patient. MRI and CT exams facilitated
final diagnosis (Fig. 1).

A posterior approach was selected for surgery.
The initial skin incision (3 to 4 cm long) was performed
over spinous processes, then, after fascia incision and
paravertebral muscles dissection, the level of the syno-
vial cyst was confirmed with intraoperative X-rays.
The subsequent stages of the surgery were performed
under a microscope with 8 to 16 magnifications. We
found hypertrophy of facet joints in 6 patients. We were
able to visualize synovial cyst upon ligamentum flavum
dissection followed by fenestration enlargement with
partial resection of the superior-medial part of the facet
in 8 patients. In 2 cases, we were forced to enlarge the
operative approach owing to the narrow space between
arches, invaginated ligamentum flavum and enlarged
facet joint. These patients had hemilaminectomy per-
formed in order to ensure an adequate approach to
the spinal canal. A cyst was adjacent to the ligamentum
flavum in one case; conversely, it was adjacent to facet
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joints in all other patients. All cysts were solid and off-
white in color. Their sizes varied from § to 23 mm. Sy-
novial cysts were located within the spinal canal at the
level of the spinal root’s origin (lateral recess of the spinal
canal). The spinal root and dura were usually displaced
medially. The cyst wall was easily dissectible from
the dura, which facilitated its complete removal along
with a full release of the compression of spinal canal
structures. None of the patients suffered from injury
of the facet joint content or spinal instability.

A patient with degenerative spondylolisthesis under-
went posterior lumbar interbody fusion after cyst re-
moval.

Results

Plain X-rays in all our patients revealed various de-
grees of degenerative changes: narrowing of the inter-
vertebral space, osteophytosis, and facet joints hyper-
trophy. Functional X-rays showed no signs of instability
in any of the patients.

Spinal CT revealed clearly demarcated, low-density
lesions in the epidural space of the spinal canal usually
at the facet level in 6 patients. Calcifications on the mar-
gins and gas within were found in 2 cases. MRI exami-
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Fig. 1. A 63-year-old female patient. T2-weighted images of the lumbosacral spine in sagittal (A) and axial (B) planes reveal synovial cyst at L4-L5 level

nations were performed in all of the patients and showed
cystic lesions adjacent to the facet joints. The cyst result-
ed in compression and dislocation of the dural sac and
spinal root. Synovial cyst content was hypointense in
T1-weighted images and hyperintense in T2-weighted
images.

The most common location of synovial cyst (9 cases)
was the L.4-1.5 level. Single cases of lesions of 1.3-1.4
and L.5-S1 levels were also found.

Only patients whose clinical symptoms rigorously
correlated with spinal MRI results were qualified for
surgery.

Histological examination disclosed synovial cyst tis-
sue with a lumen lined with mucous membrane. Not all
of the pieces of the cyst allowed us to track the continu-
ity of the epithelium, though. Epithelial cells were often
flattened owing to the compression from the mucous
content of the cyst. Mucous membrane in some of the
cases formed villi that bulged into the lumen of the cyst.
Fibrin was often found on their surface or within, form-
ing recesses. The synovial cyst wall was thick, formed
by cell-rich, fibrous connective tissue. Foci of mucous
degeneration were sometimes present. Chronic inflam-
mation could often be found both within the cyst wall
and in its vicinity. Small foci of metaplastic cartilaginous
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tissue or dystrophic calcifications in the cyst wall oc-
curred as well (Fig. 2).

Immediately after surgery, all of the patients report-
ed pain reduction; no intraoperative or postoperative
complications were reported.

All of the patients were followed with imaging stud-
ies performed at least one year after surgery. Functio-
nal X-rays showed no postoperative instability. Follow-
up MRI (3 patients) and CT (1 patient) proved
complete removal of the cysts (Fig. 3). Pain subsided in
9 cases (86%), and sciatica receded in 10 patients (91%).
Neurological deficits withdrew completely in 5 patients
(83%). All of the patients were independent, although
2 of the patients complained of pain that responded to
ad hoc analgesics.

Discussion

Juxtafacet cysts arise from the zygapophyseal (facet)
joint capsule. Theories that explain their origin are still
controversial, though. The majority of synovial cysts are
thought to follow osteoarthritis in the facet joint. There
is also general agreement that excessive mobility of the
zygapophyseal joint might result in synovial membrane
herniation outside an injured joint capsule. This theory
is confirmed by the fact that the most common location
of synovial cysts parallels the level of the highest spinal
mobility, i.e. the L.4-L.§ segment [1-3]. In our group,
9 out of 11 patients had cysts at the L.4-1.5 level.

Synowial cysts are usually found in patients in their
sixties or seventies, more often in men than women [3].
In our group, most of the patients were in the sixth
decade of life and women predominated.
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Fig. 2. Pieces of a thick-walled synovial cyst. Fibrous wall shows areas of chondroid metaplasia. Synovial cells forming cyst cavity are clearly visible under higher magni-
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Neurological symptoms in the lumbar spine are
related to the degree of spinal root compression.
The patient usually complains of chronic local pain or
sciatica. Sporadically hypoesthesia or lower extremity
paresis occurs [8]. We found hypoesthesia and lower
extremity paresis in six patients.

Intracystic hemorrhage might precipitate acute back-
ache, either diffuse or sciatic, aggravate preexisting
chronic pain or cause neurologic deficits [9]. Four
patients in our group presented with an acute onset
of symptoms. Wang ez al. [10] point out that hemor-
rhage might result from increased vascularization
of the cyst caused by proangiogenic factors released from
the degenerated facet joint. Sometimes the onset of
symptoms may be related to injury or strain [11-14].
One of our patients suffered a lumbosacral spine injury.

Both CT and MRI allowed preoperative diagnosis.
CT was performed in 6 patients in our cohort and re-
vealed a cystic structure adjacent to the facet joint, often
with calcifications in the capsule. The MR image of the
synovial cysts was heterogeneous as the magnetic signal
spectrum depends on the heterogenic content of the cyst.
Synovial cysts with clear, serous liquid have an isointense
signal in T1-weighted images and a hyperintense one in
T2-weighted images [1-3]. All of our patients had spi-
nal MRIs performed. Axial images provided superior
visualization of synovial cyst location within the spinal
canal when compared to sagittal ones.

A synovial cyst that destroys the zygapophyseal joint
may also result in degenerative spondylolisthesis. Coex-
istence of spondylolisthesis with juxtafacet cyst was
reported in 38% to 75% of cases [2,9,13,14]. Accord-
ingly, preoperative diagnosis should include functional
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Fig. 3. T2-weighted MR images of the lumbosacral spine performed 12 months after the surgery. Complete resection of the synovial cyst seen in the sagittal (A) and
axial (B) planes

X-rays in order to evaluate spinal stability. None of our
patients showed any signs of instability.

Synovial cysts should be differentiated with ganglion
or extradural arachnoid cysts [12]. Differential diagno-
sis should also include intervertebral disc sequestration
in the spinal canal, central stenosis or recess stenosis
related to the facet joint and ligamenta flava hypertrophy.
The presence of meningioma or neurofibroma should
be ruled out as well [8,15,16].

The therapeutic protocol should always begin with
conservative treatment for there is a possibility of spon-
taneous regression of a synovial cyst [17-19]. Conser-
vative treatment includes steroid injections into the facet
joint or epidural space, needle biopsy of the cyst under
CT guidance, injections of local anesthetics or steroids
into the vicinity of facet joints, acupressure or lumbo-
sacral spine immobilization with an orthopedic corset
[8,20,21].

Patients with chronic pain, who failed conservative
treatment and presented with neurological deficits such
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as hypoesthesia or lower extremity paresis were quali-
fied for surgery. Clinical symptoms closely correlated
with imaging studies in all of the patients who were qual-
ified for surgery. Surgical treatment involves radical dis-
section of the synowial cyst approached via fenestration,
laminectomy or hemilaminectomy [1,3,9,13,14]. Min-
imally invasive microsurgical and endoscopic techniques
are also applicable [22,23]. Our microsurgical approach
ensured radical dissection of synovial cysts in all of the
patients while reducing perioperative injury; it facilitat-
ed safe decompression of nervous structures of the spinal
canal and preserved spine stability.

Selected cases with preexisting or surgery-related
instability require internal stabilization of the spine [1,2].
Khan e al. [3] implemented internal stabilization in
26 out of 39 cases treated surgically due to intraopera-
tively confirmed instability.

Very good outcomes of surgical treatment are report-
ed in 72% to 100% of cases [1-3,7,9,12,14]. Follow-

up in our cohort confirmed complete pain decline in
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9 patients and partial in another 2. Complications rarely
exceed 2% and include dural tear, nerve root injury,
epidural hematoma, wound infection and deep vein
thrombosis [7,14]. Recurrent cyst was found in 2%
of patients in follow-up neuroimaging studies [24].

Conclusions

1. Surgical treatment of spinal synovial cysts is safe, effi-
cient and permanent.
2. Patients whose clinical symptoms correlate with

the CT/MR image of the cyst and who failed con-
servative treatment qualify for surgery.
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