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ABSTRACT

AIM: To examine the prevalence of symptomatic lumbar synovial facet cysts in lumbar spinal magnetic resonance imaging (MRI) of
patients who admitted to neurosurgery clinic, retrospectively. Also, we aimed to report the clinic and radiologic outcome of patients
with symptomatic spinal synovial cyst, who undergo conservative treatment.

MATERIAL and METHODS: One thousand two hundred forty-three patients who admitted to Ordu University Neurosurgery
outpatient clinic between 2015-2019 and underwent lumbosacral MRI and lumbosacral computed tomography examinations
were reviewed retrospectively. The disappearance of cysts during radiologic follow up was accepted as spontaneous complete
resolution, besides reduction in cyst dimensions and/or contrast enhancement were considered as radiologic regression. Decrease
in radiculopathy, back pain and neurologic deficit complaints were also considered as clinical improvement.

RESULTS: Thirteen patients (8 men, 5 women) with lumbar synovial cysts who admitted to the neurosurgery outpatient clinic with low
back and radicular pain complaints were included in the study. Nine patients (69.2%) had clinical and radiological improvement, 1
female patient (7.7 %) was operated due to the leg pain, progressive motor deficit and lumbar disc hernia. Radiological spontaneous
complete resolution was detected in 3 patients (23.1%). Spontaneous complete resolution period was determined between 3
months to 24 months.

CONCLUSION: The symptomatic lumbosacral synovial cyst treatment algorithm has not been fully demonstrated. However, as in
our series, spontaneous complete resolution of cysts and effectiveness of conservative treatment in symptomatic patients should
not to be underestimated and immediate invasive procedures should be postponed.
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ABBREVIATIONS: CT: Computed tomography, MRI: Magnetic resonance imaging, NSAID: Nonsteroidal anti-inflammatory drug,

SCC: Spinal synovial cysts

B INTRODUCTION

pinal synovial cysts (SCCs) are small, fluid-filled
Scystic sacs associated with the facet joint. They are
pseudocysts, which are lined with synovial membrane
and contain myxoid material (11). Synovial cysts were first
described by Baker in 1877 and ascribed to joint degenerative

processes (1). Soon after, Von Gruker described extradural,
intraspinal synovial cysts of the spine detected at autopsy
(17). Kao et al. proved the role of synovial cysts in spinal nerve
compression, and they defined the term juxtafacet cyst to
distinguish between ganglion cysts and synovial cysts (19,20,
37).
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The majority of SCCs occur in the lumbar spinal region (85—
94%), especially at the lumbar L4-L5 level. They rarely occur
in the cervical and thoracic spinal region. In lumbar cross-
sectional imaging studies, SSCs were detected in 0.7- 2.0%
(18). Lumbar spinal trauma and microimbalances are the main
causes of these cysts. Previous research showed that a lack of
synovial lumbar stabilization played a role in the development
of SCCs (2). A recent study demonstrated that synovial cysts
of the cervical and lumbar regions were a more common
cause of pain and radiculopathy than previously thought (24).

Magnetic resonance imaging (MRI) is the imaging modality
of choice for the diagnosis of synovial cysts. Advances in
imaging technologies, especially MRI, have increased the
detection of symptomatic and asymptomatic SCCs in routine
neuroradiology practice and led to the development of
treatment strategies for SCCs. In some cases, conservative
treatment, supported by clinical and radiological follow-
up, is considered an option for SCCs. Percutaneous steroid
treatment, transforaminal epiduroscopic laser ablation, or
surgical resection (e.g., endoscopic resection or total resection
by microsurgery) are other alternatives. Current treatment
should be planned as cyst resection and decompression of
the nerve compression in line with clinical symptoms (2).

In the present study, we aimed to retrospectively examine
the prevalence of symptomatic lumbar synovial facet cysts
in lumbar spinal magnetic resonance images. Patients’ ages
and complaints, neurological examination findings, treatment
methods, steroid use, preoperative histories, spontaneous
complete resolution, and recovery times were examined.

B MATERIAL and METHODS

This retrospective study comprised 1243 patients who
presented to the neurosurgery outpatient clinic of Ordu
University between 2015 and 2019 and underwent
lumbosacral MRI and lumbosacral computed tomography
(CT) examinations. Patients with a history of lumbosacral
oncological surgery and those with lumbosacral infections
or rheumatological diseases were excluded from the study.
Patients with spinal trauma histories were also excluded.

Serological tests and infection markers (sedimentation,
C-reactive protein, brucella, etc.) were studied in all patients
to exclude active spinal infections and rheumatological
diseases. Physical therapy and rehabilitation program
application conditions, nonsteroidal anti-inflammatory drug
(NSAID) usage, corticosteroid usage, lumbar spinal stenosis,
a history of back surgery, recovery of complaints, duration of
recovery, spontaneous resolution of cysts, and the duration of
complete resolution were evaluated.

The MRI scans were obtained using a 1.5-T unit GE MR360
system (Optima; General Electric Medical Systems, WI, U.S.).
The MRI sequences included T2 axial and sagittal planes, T1
axial and sagittal planes, and contrast-enhanced, fat-sat T1
axial and sagittal planes. In MRI, sections 4 mm thick were
obtained. The CT scans were performed using a 16-slice
multidetector (Alexion; Toshiba Otawara-shi, Tochigi, Japan).
Routine axial CT scans were performed at an angle parallel to
the vertebral corpus endplate.
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Patients who were admitted to our institution with complaints
of low back and radicular pain were evaluated by noncontrast
lumbar MRI. Subsequently, patients thought to have a
synovial cyst underwent contrast-enhanced lumbosacral
MRI and lumbosacral CT for the differential diagnosis of
malignant pathology. A short-term follow-up (2-mo period)
was recommended to the patients. Follow-up data between 2
and 4 years were also evaluated.

The disappearance of cysts during the radiological follow-
up was accepted as spontaneous complete resolution,
and a reduction in the cyst’s dimensions and/or a decrease
in contrast enhancement were considered radiological
regression. A decrease in radiculopathy, back pain, and
neurologic deficit complaints were also considered as clinical
improvement.

B RESULTS

Thirteen patients (males, n = 8; females, n = 5) with lumbar
synovial cysts who presented to the neurosurgery outpatient
clinic with low back and radicular pain complaints were
included in the study. The average age was 58.4 y (range:
40-83 y). Lumbar SSCs were most frequently detected at the
level of L4-5 (11/84.6%). However, they were also detected
at the L3-4 level (1/7.7%) and L5-S1 level (1/7.7%). Lumbar
spondylolisthesis was detected in 7 (53.8%) patients (Figure
1A, B). Radiculopathy was detected in 10 (76.9%) patients.
Three (23.1%) of the 13 patients had low back pain. Seven
(53.8%) of the 13 patients had lumbar spinal canal stenosis.
Three (23.1%) patients had motor deficiency, and 7 (53.8%)
patients had sensory deficiency. The time between the
occurrence of the patients’ complaints and the presentation
of the patients to the clinic varied from 2 wk to 2 mo.

In all cases, the patients were first treated with conservative
(rest) treatment and NSAIDs. Two (15.4%) of the 13 patients
who had severe back pain took part in a physical therapy and
rehabilitation program. One (7.7 %) of the 13 patients who was
followed up had a history of lumbar surgery.

On noncontrast MRI, SSCs were detected as cystic lesions
associated with the facet joint in all 13 patients. The SCCs
appeared as isointense on T1W images and hyperintense on
T2W images. Contrast-enhanced MRI examinations showed
mild-to-moderate contrast enhancement in the cystic wall,
without any soft or bone tissue involvement. In the radiological
follow-up, the size of the cyst and/or contrast enhancement
decreased in 9 (69.2%) patients. Parallel to the radiological
improvement, a clinical improvement was observed in these
nine patients. One female (7.7 %) patient underwent surgery,
as the conservative treatment provided no benefit (Table I).
This patient had leg pain, progressive motor deficits, and a
lumbar disc hernia. In this patient, microdiscectomy and
synovial cyst excision were performed (Figure 2A-F).

Atthe radiological follow-up, complete resolution was detected
in 3 (23.1%) patients (Figure 3A-F). The time to spontaneous
complete resolution varied from 3 to 24 mo (Table II).
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Figure 1: A) L 4-5 spondylolisthesis and
spinal synovial cyst on sagittal T2 weighted
lumbar spinal magnetic resonance imaging
(MRI). B) L5-S1 spinal synovial cyst on
sagittal T2 weighted lumbar spinal MRI.

Figure 2: Sagittal and axial T2 weighted lumbar spinal magnetic
resonance images of a 58-year-old female patient with right sided
L4-5 spinal synovial cyst, admitted with back and right leg pain,
hypoesthesia and 2/5 motor deficit at the right side. A, B) At the
time of hospital admission. C, D) At 2" month control (radiologic
regression of cyst dimension on axial image). E, F) At 18" month
control (radiological spontaneous complete resolution of cyst
both on axial and sagittal images).
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Table I: Patient Demographics

Patient Characteristic Value
Gender (M/F) 8/5
Mean age (years) (= SD) 58.4
Level of cyst (n/N [%])

L3-4 113 (7.7)
L4-5 11/13 (84.6)
L5-S1 113 (7.7)

Clinical symptoms n/N [%])

Radicular pain 10/13 (76.9)

Low backpain 3/13 (28.1)
Lumbar canal stenosis 7/13 (53.8)
Lumbar listhesis 7/13 (53.8)
Motor deficit 3/13 (28.1)
Sensory deficit 7/13 (53.8)
Conservative treatment(rest) 13/13 (100)
Surgical treatment (Female) 1/13 (7.7)

Physical therapy and rehabilitation therapy 2/13 (15.45)

13/13 (100)

Conservative treatment -NSAID therapy

Operation history 1/13 (7.7)

Radiologic regression and clinic recovery 9/13 (69.2)
Spontaneous complete resolution 3/13 (28.1)
Spontaneous complete resolution duration 3-24 month

B DISCUSSION

SSCs are synovium-coated cysts containing clear or
xanthochromic fluid and connected to the facet joint capsule.
The prevalence of SSCs is not known, although in one study
they were detected in 2.3% of patients with low back pain
and radicular pain (24). In SCCs, epidural enlargement of the
cysts toward the spinal canal and neural foramen can cause
compression of neural structures and lead to radicular pain
and neurological deficits.
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Table II: Motor Deficit, Sensor Deficit and VAS Scores of the Patient Pre and Post Treatment

Pationt No Age Sex Motor Deficit Sensory Deficit VAS Score (1-10)
Pre Post Level* Pre Post

1 54 M - - L4-L5 / Left 5 1
2 83 F 4/5 5/5 L4-L5 / Right 6 2
3 64 M - - L4-L5 / Right 8 4
4 57 M - - - 7 3
5 60 M 4/5 5/5 - 5 4
6 53 F - - - 6 3
7 40 F - - - 6 4
8 54 M - - L4-L5 / Left 7 3
9 58 F 2/5 4/5 L4-L5 / Right 8 2
10 47 F - - L4-L5 / Right 5 3
11 62 M - - - 4 2
12 56 M - - - 6 3
13 71 F - - L4-L5 / Left 5 3

*All patients have hypoesthesia.

. s\ AN " .=
Figure 3: Sagittal and axial T2 weighted lumbar spinal magnetic resonance images of a 54-year-old male patient with left sided L5-S1
spinal synovial cyst, admitted with back and left leg pain, hypoesthesia at the left side, without motor deficit. A, B) At the time of hospital
admission. C, D) At 2" month control (radiologic regression of cyst dimension both on axial and sagittal images). E, F) At 6" month
control (radiological spontaneous complete resolution of cyst both on axial and sagittal images).
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Some studies reported that synovial cysts were relatively
common in female patients (11-16). In our study, SSCs were
more common in male (61%) patients, similar to the findings
of other studies (4,24). In terms of patient age, many previous
studies reported that most SSC patients were in their sixth
or seventh decade (24,31,34). In parallel with the literature,
most of the patients in our study (46.2%) were in their sixth
decade, and the mean age was 58.4 y. Most synovial cysts
in the lumbar spine appear at the L4-L5 level because of the
maximum mobility of this point and increased degenerative
spondylosis induced by mobility (21,31). In our study, in
accordance with the literature, most of the SSCs (84.6%) were
at the L4-5 level. Considering the literature on the association
of lumbar spondylosis and listhesis (6,7,24,28,30), in our
study, both spondylolisthesis and an accompanying narrow
canal (53.8%) were observed at the L4-5 level in more than
half the cases.

Mansilla et al. reported that patients’ complaints varied,
depending on the location and size of the SSC (25). In their
study, the most common finding was low back pain (100%),
followed by radiculopathy (77%) and motor and/or sensory
impairment (15%). Conversely, in our study, radiculopathy
(76.9%) was the most common complaint, and lumbar back
pain was less common. This can be explained by the relatively
late admission times of the patients to our clinic, given the
onset of symptoms. In our study, 23.1% of patients had motor

deficits, and more than half the patients (53.8%) had sensory
deficits.

Recently, advances in imaging techniques, especially CT and
MRI, have led to increased detection and reporting of SCCs.
MRI provides more information than CT about soft tissue and
connective tissue, with sensitivity up to 95% (Figure 4A-F).
In addition, the multiplane and high-resolution features of
MRI allow documentation of different configurations, three-
dimensional appearance of facet joints, their connection with
synovia, and the nature of cysts (14,28,38). Technological
developments and preoperative three-dimensional planning
mean that various treatment options, such as percutaneous
steroid injections, endoscopic resection, and surgical
treatment, are now possible. However, a conservative
approach is still the first-line treatment option. Conservative
treatment methods for SCCs include bed rest and analgesics.
According to the literature, a conservative treatment approach
is recommended for patients with low back pain and no motor
deficits. In our study, bed rest was recommended to all our
patients, and NSAIDs were prescribed. Two (15.4%) patients
took part in a physical therapy and rehabilitation treatment
program, in both cases at the request of the patients
themselves. In our study, conservative treatment with bed rest
and NSAIDs were highly effective (92.3%) for the treatment of
symptomatic SSCs. This finding was in accordance with that
of many other studies (5,9,26,27,29,33).
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male patient w

spinal synovial cyst, admitted with back and left leg pain, hypoesthesia at the left side, without motor deficit. A, B) At the time of hospital
admission. C, D) At 10" month control (radiological spontaneous complete resolution of cyst both on axial and sagittal images). E, F) At
36" month late period control.



During long-term follow-up (2—-4 y) of our patients, spontaneous
regression, such as a reduction in the cyst’s dimension and a
decrease in contrast enhancement, was noted on radiological
imaging, accompanied by clinical improvements in low back
pain and radiculopathy. This finding is important, as it confirms
the effectiveness of conservative treatment. However, in the
literature, there is no consensus on the role of conservative
versus surgical treatment for SCCs. According to some
studies, conservative treatment was not effective for SSCs.
These studies suggested that only surgical interventions were
successful for treating SSC. Some studies recommended
surgical treatment for patients with radicular pain and
progressive motor deficits (16,36). In a study by Shah et al. that
included 10 patients, nine patients with radicular pain whose
complaints did not improve following conservative treatment
were treated surgically. Therefore, the effectiveness of surgical
treatment was emphasized (32-34). According to some
studies, percutaneous steroid injections were more successful
methods than others (3,10,12). However, many other studies
concluded that endoscopic resection was the most successful
method (4,8,13,22,31,35). Among these three methods, there
are other studies claiming that surgical resection is the most
successful one for SSC treatment (2,15,23,31,34). In our study,
only one of the 13 patients was managed surgically. This was
a female patient with low back pain, intractable radicular pain,
and progressive motor neurological deficits. After the surgical
treatment, the patient’s low back and leg pain improved. There
was also some improvement in motor deficits.

In the literature, spontaneous complete resolution of
symptomatic lumbosacral SC has been rarely reported.
Factors that contribute to spontaneous complete resolution
are thought to include extrusion of the cystic content,
absorption of the cyst, and changes in local forces that initially
lead to synovial walls. Spontaneous complete resolution has
been reported more frequently in females than in males.
Spontaneous complete resolution of a synovial cyst was also
been reported in a long-term clinical follow-up study (33).
In our study, the patients were followed for between 2 and
4 y. Spontaneous complete resolution was observed in the
radiological follow-up of two male patients and one female
patient. In the same patients, improvements in radicular pain
and low back pain were detected at the clinical follow-up at
3-24 mo. Motor and sensory deficits were not detected in the
clinical follow-up of these three cases (Figure 1A, B).

In our study, conservative treatment, supported by clinical
and radiological follow-up, was a highly effective approach
to symptomatic SCC patients. Given the possibility of
spontaneous complete resolution of cysts during follow-
up, we recommend a conservative approach as first-line
treatment for patients with low back pain, radiculopathy, and
nonprogressive neurological deficits. Invasive procedures
should be reserved for patients with intractable radicular pain
and progressive neurological deficits, despite conservative
treatment.

Limitations

The small number of patients was a limitation of this
retrospective, observational study. As the collected data were
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evaluated retrospectively, some patients who had very small
synovial cysts might have been missed and not included in
the study.

B CONCLUSION

The symptomatic lumbosacral synovial cyst treatment
algorithm has not been fully demonstrated. Invasive or surgical
treatment options may be appropriate for patients with
intractable radicular pain and progressive neurological deficits
who do not respond to conservative treatment. However, as
demonstrated in our series, spontaneous complete resolution
of cysts and the effectiveness of conservative treatment in
symptomatic patients should not be underestimated. Thus,
we advocate that immediate invasive procedures should be
postponed.
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