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Abstract: Lumbar facet-joint synovial cysts are an important cause of back pain and radiculopathy. Treatment options for facet-joint synovial cysts include surgical excision, facet-joint steroid injections, and facet-joint cyst aspiration. Although percutaneous facet-joint synovial cyst aspiration is an effective and minimally invasive procedure for
treating patients with symptomatic facet-joint synovial cysts, its success rate is known to be low. Here, we report
out experience with treating two men using this approach. The men presented with back pain or radiculopathy. In
both cases, magnetic resonance imaging showed facet-joint synovial cysts in the lumbar spine at various locations.
Depending on the location of the cysts, 2-3 needles and various needle approaches were required for treatment.
The facet-joint synovial cysts were aspirated using the intra-articular, interlaminar, or safe triangle approach. After
aspiration, both patients experienced immediate improvement in their symptoms, and neither of them relapsed
during more than 12 months of follow-up. Percutaneous aspiration of symptomatic facet-joint synovial cysts under
fluoroscopic guidance is a treatment option worth considering in patients with facet-joint synovial cysts.
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Introduction
The facet-joint constitutes the posterior wall of
the spinal canal and the intervertebral foramen. It maintains the stability of the spine by
resisting compression and axial shear forces.
Abnormal changes in facet-joint pressure can
lead to facet-joint degeneration [1].
Although the pathogenesis of facet-joint synovial cysts remains unclear, they are widely regarded as part of a spinal degenerative process, commonly caused by conditions such as
spinal instability and trauma [2-6]. They are
most commonly found in people with an average age of around 60 years [3, 5]. Facet-joint
synovial cysts occur most often in the lumbar
spine, but can also occur in the thoracic and
cervical spine [7, 8].
Facet-joint synovial cysts are usually asymptomatic, and in these cases, most resolve without special treatment [9]. Symptomatic facetjoint synovial cysts are very rare, with a report-

ed prevalence of 6.5% in patients who visit a
spine clinic [10]. These cysts were also reported
to be found in less than 0.5% of the general
symptomatic population [3]. Patients with facet-joint synovial cysts may present with back
pain, radiculopathy, or neurogenic claudication,
with associated sensory loss and motor weakness, and cauda equina syndrome [2, 3, 6,
10-14].
Magnetic resonance imaging (MRI) provides the
best method for diagnosing and visualizing facet-joint synovial cysts, particularly when using
contrast agents [15]. MRI may reveal compression of the nerve roots when cysts are on the
ventral aspect of the lumbar facet-joint. In these
patients, physical examination may reveal tenderness around the facet-joints or a positive
straight leg raising test on the symptomatic
side.
Conservative treatments, such as cyst aspiration, have been reported to have a failure rate
of 50-100% [2, 9, 14]. In most reports, an intra-
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articular approach was used for cyst aspiration
[2, 9]. However, it is rarely the case that an interlaminar approach or the safe triangle approach, using two or more needles, would be
used for successful aspiration of a cyst under
C-arm fluoroscopic guidance. Nevertheless, here we report our experience of successful percutaneous aspiration of facet-joint cysts in two
patients, using an interlaminar approach or the
safe triangle approach under C-arm fluoroscopic guidance. We also report the course of the
disease and the treatment outcomes of these
two patients.
Case report
This study was approved by our Hospital Clinical Research Review Committee (approval
number 2019-12-035-001). Both patients provided written informed consent for the publication of their data.
Case 1
A 58-year-old man (168 cm, 55 kg) visited the
anesthesiology department as an outpatient
with complaints of pain in the back and left leg
after bowling 2 weeks prior to presentation. He
had no history of surgery or any related procedure to the back or spine. The pain was exacerbated by walking or standing up, with a visual
analogue scale (VAS) score of 7-8. It was associated with a stretching sensation and numbness on the lateral part of the left thigh. Physical examination revealed tenderness around
the left L5-S1 facet-joint region and a positive
straight leg raising test in the left leg.
An L-spine MRI revealed osteoarthritis of the
facet-joints and a cystic lesion on the ventral
aspect of the left L5-S1 facet. The size of the
cyst was 6.8 × 8.5 × 14 mm (Figure 1). There
were no other lesions that could have been
responsible for his symptoms. Conservative
treatments, such as analgesics and physiotherapy, were trialed, but there was no significant improvement. Facet-joint steroid injections were administered, but his symptoms persisted. Because the patient did not want to
undergo surgical treatment, cyst aspiration through a facet-joint injection was planned.
The patient was placed in the prone position on
a procedure table. A 25-G Quincke needle was
used to inject contrast agent into the L5-S1
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facet-joint, but the facet-joint cyst was not visible on the contrast-enhanced image. A second
attempt to identify the cyst was made by inserting another 25-G Quincke needle into the L5-S1
facet-joint. The shape and location of the facetjoint cyst then became visible on a contrastenhanced image. An attempt to aspirate the
cyst using the two 25-G Quincke needles was
not successful.
A second attempt at aspiration was made by
inserting a 22-G Quincke needle directly into
the facet-joint synovial cyst, using the interlaminar approach; this time, approximately 2 ml of a
turbid fluid was aspirated. Following aspiration,
the contrast enhancement of the cyst disappeared. The procedure was concluded by injecting 5 mg of dexamethasone through the 22-G
needle inserted into the site of the cyst (Figure
1).
After the procedure, the patient was observed
for 3 hours in the recovery room. In the absence
of neurological side effects, he was discharged.
When the patient visited the hospital as an outpatient a week later, the pain he had experienced in the waist and left leg had completely
resolved, and his VAS score was 0. Follow-up
observation was performed after 2 weeks, and
the patient did not show any signs of aggravation or recurrence during a 14-month follow-up
period.
Case 2
A 60-year-old man (176 cm, 77 kg) complained
of back pain, with a VAS score of 7-8 and a
stretching sensation and numbness from the
lateral side of the right thigh to the calf. Physical examination revealed a positive straight
leg raising test in the right leg. The patient’s
L-spine MRI revealed cystic lesions at the ventral aspect of the right facet-joint at the L5-S1
level, and a possible right L5 nerve root compression. The size of the cyst was 5.7 × 8.7 ×
4.8 mm (Figure 2). Intra-articular and transforaminal epidural steroid injections were administered, but his symptoms persisted. Therefore,
cyst aspiration was planned.
After a 25-G Quincke needle was used to inject
contrast into the L5-S1 facet-joint, the shape
and location of the facet-joint cyst became visible on a contrast-enhanced image. An attempt
to aspirate the cyst was made, but failed.
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Figure 1. Case 1 magnetic resonance images (A, B) and C-arm fluoroscopic views (C, D). (A, B) Axial and sagittal MRI
images of the lumbar spine demonstrating an intraspinal facet joint cyst located in the left L5/S1 facet region. The
cyst measured 14.0 × 6.8 × 8.5 mm. (C, D) Coronal fluoroscopic images of the L5/S1 facet region showing three
needles (two 25-G, one 22-G) inserted by intra-articular and interlaminar approaches. (C) An intraspinal facet joint
cyst filled with dye (pre-aspiration) was seen at the L5/S1 level. (D) The same facet joint after aspiration of the cyst.

Another aspiration attempt was made using
a 22-G Quincke needle inserted directly into
the facet-joint cyst using the safety triangle
approach. This allowed aspiration of approximately 0.5 ml of a turbid liquid. After aspiration,
the contrast enhancement of the cyst disappeared. Next, 2.5 mg of dexamethasone was
injected through the 22-G needle inserted at
the site of the cyst (Figure 2).
When the patient visited the hospital as an outpatient a week later, the pain and altered sen3549

sation he had experienced in the waist, right
thigh, and right calf had almost completely
resolved, and his VAS score had decreased to
1-2. During the 12-month follow-up, the patient
did not show any signs of aggravation or recurrence.
Discussion
We report the disease course and treatment
outcomes of two patients in whom percutaneous aspirations of facet-joint cysts were perAm J Transl Res 2022;14(5):3547-3553
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Figure 2. Case 2 magnetic resonance images (A, B) and C-arm fluoroscopic views (C, D). (A, B) Axial and sagittal
MRI images of the lumbar spine demonstrating a facet joint cyst at the L5/S1 level measuring 5.7 × 8.7 × 4.8 mm,
with associated compression of the right L5 nerve root. (C, D) Sagittal fluoroscopic images demonstrating the L5/
S1 facet joint cyst. Two needles (one 25-G, one 22-G) were inserted using the intra-articular and safe triangle approaches to aspirate the facet joint cyst. (C) A facet joint cyst filled with dye (pre-aspiration) was seen at the L5/S1
level. (D) The same facet joint after aspiration of the cyst.

formed successfully under fluoroscopic guidance. Although no standards or guidelines have been established to guide clinicians in this
treatment, several methods are currently employed for the treatment of symptomatic synovial cysts.
In rare cases, synovial cysts are reported to
resolve spontaneously [16], but the first line of
treatment is surgical excision, with or without
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segmental fusion. This is generally considered
to be the gold standard for the treatment of
symptomatic synovial cysts, due to the high
recurrence rate and poor outcomes achieved
by conservative treatment.
Surgical decompression has been reported to
improve symptoms in most patients with symptomatic synovial cysts [17]. However, back pain
recurred in approximately 20% of patients, and
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cysts recurred in 1.8% [17]. It has been reported that, although micro-decompression for
symptomatic synovial cysts relieved preoperative pain/symptoms in 88% of patients, additional surgery was required in 15% of patients
[18].
Van Dijke et al. [12] performed surgical excisions without segmental fusion in patients with symptomatic synovial cysts; nevertheless,
some patients complained of persistent symptoms, including back pain (7.6%) and radiculopathy (9.4%). When they performed surgical
excisions with segmental fusion, symptoms
such as back pain (12%) and radiculopathy
(5.6%) still persisted in some patients. Reviewing reoperation rates due to recurrence
revealed that surgical excision without segmental fusion had a reoperation rate of 8.8%,
while surgical excision with segmental fusion
had a reoperation rate of 2.2%.
Furthermore, surgical treatment is associated
with a risk of complications, such as cerebrospinal fluid leak, discitis, epidural hematoma,
seroma requiring drainage, and general anesthesia complications [11].
There have been reports that facet-joint steroid
injections can lead to cyst regression and resolution, both clinically and radiologically [19,
20]. However, these studies also reported that
3667% of cases had unsatisfactory clinical outcomes, so that, eventually, surgical treatment
was required in some cases.
Additionally, Hyun et al. reported the successful
removal of a symptomatic facet-joint cyst using
epiduroscopy (a non-operative treatment) [21].
This procedure involved rupturing cysts using
the tip of the epiduroscope.
Facet-joint synovial cyst aspiration is known to
be a safe, effective, and minimally invasive procedure for the treatment of facet-joint synovial
cysts [13]. However, it has a very high failure
rate. Even pain specialists are reported to have
a failure rate of 50-100% when attempting to
aspirate a cyst [2, 7, 9, 14]. The reasons for
aspiration failure vary. First, it may be due to
technical problems, such as a highly degenerated facet-joints [22] or the location of the cyst.
Second, it may be due to the relative ball-valve
effect caused by negative pressure during the
first aspiration attempt [22]. Third, the facet-
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joint synovial cyst is pathologically categorized
as a serosanguinous fluid involving gelatinous
materials [14], and the viscosity of gelatinous
cysts makes aspiration more difficult.
Our patients did not want to undergo surgical treatment. Therefore, we attempted a nonoperative, simple procedure that required minimal exertion and cost to manage these patients
with facet-joint cysts, as an alternative to surgical treatment. In our study, the average procedure time was 10 min and the average medical
cost for treating the cyst was only $45 (USD),
which was borne by the patients. The duration
of hospital stay was also limited to only a few
hours.
Case 1 required three needles, which was the
highest number of needles used in both cases.
The cyst was located on the ventral aspect of
the facet-joint, and it was not visible on a contrast-enhanced image after using a single intra-articular contrast injection. After a second
needle was inserted intra-articularly, the location of the cyst became visible on the contrastenhanced image; however, aspiration was still
not possible. Therefore, another needle was
used by the interlaminar approach to aspirate
the cyst (Figure 1).
Case 2 was unusual. Almost all symptomatic
facet-joint synovial cysts are located within the
intraspinal space or neural foramen. Symptomatic far-lateral extraspinal synovial cysts are
rarely reported [24]. Although the safe triangle
approach is the most suitable method to access cysts located in these sites, to the best of
our knowledge, there are no reports of such
cases to date (Figure 2).
In summary, the cases reported here demonstrate that it is possible to treat patients successfully when they present at a pain clinic with
facet-joint synovial cysts, using simple procedures, at minimal cost. In addition, depending
on their location and sizes, cysts can be aspirated using various approaches.
One limitation of this case series was that
post-procedure imaging was not performed, as
the patients experienced significant improvements in symptoms after undergoing the various procedures and did not want follow-up MRI.
Nevertheless, we postulate that follow-up MRIs
are necessary to evaluate the size of the cysts
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and to confirm their complete resolution. Additionally, long-term follow-up may be needed to
determine recurrence rate.
Our study indicated that aspiration under percutaneous C-arm fluoroscopic guidance is a
treatment option for symptomatic facet-joint
synovial cysts that is worth considering, and
has the advantages of a shorter treatment
time, shorter length of hospital stay, lower medical cost, less blood loss, and low radiation
exposure. It is a suitable alternative for patients with facet-joint synovial cysts who do not
want to undergo surgical treatment.
Disclosure of conflict of interest

[8]

[9]

[10]

[11]

None.
Address correspondence to: Dr. Joo Yong Lee,
Department of Anesthesiology and Pain Medicine,
Chungbuk National University Hospital, College of
Medicine, Chungbuk National University, 776, 1 Sunhwan-ro, Seowon-Gu, Cheongju 28644, Chungbuk,
Korea. Tel: +82-010-4454-3384; Fax: +82-43-2720264; E-mail: ljy3384@naver.com

[12]

[13]

References
[1]

[2]

[3]
[4]

[5]

[6]

[7]

Zhao X and Yuan W. Biomechanical analysis of
cervical range of motion and facet contact
force after a novel artificial cervical disc replacement. Am J Transl Res 2019; 11: 31093115.
Shah RV and Lutz GE. Lumbar intraspinal synovial cysts: conservative management and review of the world’s literature. Spine J 2003; 3:
479-488.
Khan AM and Girardi F. Spinal lumbar synovial
cysts. Diagnosis and management challenge.
Eur Spine J 2006; 15: 1176-1182.
Howington JU, Connolly ES and Voorhies RM.
Intraspinal synovial cysts: 10-year experience
at the Ochsner Clinic. J Neurosurg 1999; 91
Suppl: 193-199.
Métellus P, Fuentes S, Adetchessi T, Levrier O,
Flores-Parra I, Talianu D, Dufour H, Bouvier
C, Manera L and Grisoli F. Retrospective study
of 77 patients harbouring lumbar synovial
cysts: functional and neurological outcome.
Acta Neurochir (Wien) 2006; 148: 47-54.
Yarde WL, Arnold PM, Kepes JJ, O’Boynick PL,
Wilkinson SB and Batnitzky S. Synovial cysts of
the lumbar spine: diagnosis, surgical management, and pathogenesis. Report of eight cases. Surg Neurol 1995; 43: 459-464.
Epstein NE and Baisden J. The diagnosis and
management of synovial cysts: efficacy of sur-

3552

[14]

[15]

[16]
[17]

[18]

[19]

[20]

gery versus cyst aspiration. Surg Neurol Int
2012; 3 Suppl 3: S157-S166.
Freidberg SR, Fellows T, Thomas CB and
Mancall AC. Experience with symptomatic spinal epidural cysts. Neurosurgery 1994; 34:
989-993.
Steven RS, Scott RR, Brian EG and Tamara DL.
Procedure-based nonsurgical management of
lumbar zygapophyseal joint cyst-induced radicular pain. Arch Phys Med Rehabil 2005; 86:
1767-1771.
Stein JJ, Paul TO and Joseph HS. The prevalence of incidental and symptomatic lumbar
synovial facet cysts. Clin Spine Surg 2018; 31:
296-301.
Lyons MK, Atkinson JL, Wharen RE, Deen HG,
Zimmerman RS and Lemens SM. Surgical evaluation and management of lumbar synovial cysts: the Mayo Clinic experience. J
Neurosurg 2000; 93: 53-57.
van Dijke M, Janssen SJ, Cha TD, Wood KB,
Borges LF, Harris MB, Bono CM and Schwab
JH. Comparison of decompression with and
without fusion for patients with synovial facet
cysts. Clin Spine Surg 2017; 30: 1399-1404.
Shah VN, von Fischer ND, Chin CT, Yuh EL,
Amans MR, Dillon WP and Hess CP. Long-term
effectiveness of direct CT-guided aspiration
and fenestration of symptomatic lumbar facet
synovial cysts. AJNR Am J Neuroradiol 2018;
39: 193-198.
Imai K, Nakamura K, Inokuchi K and Oda H.
Aspiration of intraspinal synovial cyst: recurrence after temporal improvement. Arch Orthop Trauma Surg 1998; 118: 103-105.
Hsu KY, Zucherman JF, Shea WJ and Jeffrey
RA. Lumbar intraspinal synovial and ganglion
cysts (facet cysts). Ten-year experience in evaluation and treatment. Spine 1995; 20: 80-89.
Swartz PG and Murtagh FR. Spontaneous resolution of an intraspinal synovial cyst. AJNR Am
J Neuroradiol 2003; 24: 1261-1263.
Bydon A, Xu R, Parker SL, McGirt MJ, Bydon
M, Gokaslan ZL and Witham TF. Recurrent
back and leg pain and cyst reformation after
surgical resection of spinal synovial cysts: systematic review of reported postoperative outcomes. Spine J 2010; 10: 820-826.
Weiner BK, Torretti J and Stauff M. Microdecompression for lumbar synovial cysts: an independent assessment of long term outcomes. J Orthop Surg Res 2007; 2: 5.
Parlier-Cuau C, Wybier M, Nizard R, Champsaur
P, Le Hir P and Laredo JD. Symptomatic lumbar
facet-joint synovial cysts: clinical assessment
of facet-joint steroid injection after 1 and 6
months and long-term follow-up in 30 patients.
Radiology 1999; 210: 509-513.
Bureau NJ, Kaplan PA and Dussault RG.
Lumbar facet-joint synovial cyst: percutaneous

Am J Transl Res 2022;14(5):3547-3553

Lumbar facet joint synovial cysts
treatment with steroid injections and distention -- clinical and imaging follow-up in 12 patients. Radiology 2001; 221: 179-185.
[21] Hyun SJ, Jun YB, Chi BI, Eun JC, Pyung BL and
Francis SN. Epiduroscopic removal of a lumbar
facet-joint cyst. Korean J Pain 2015; 28: 275279.
[22] Kursumovic A, Bostelmann R, Gollwitzer M,
Rath S, Steiger HJ and Petridis AK. Intraspinal
lumbar juxtaarticular cyst treatment through
CT-guided percutaneous induced rupture results in a favorable patient outcome. Clin Pract
2016; 6: 866.

3553

[23] Shin KM, Kim MS, Ko KM, Jang JS, Kang SS
and Hong SJ. Percutaneous aspiration of lumbar zygapophyseal joint synovial cyst under
fluoroscopic guidance - a case report. Korean J
Anesthesiol 2012; 62: 375-378.
[24] Manabe M, Doita M, Yoshikawa M, Okamoto K,
Sha N and Kurosaka M. Far lateral extraforaminal facet cyst causing L5 radiculopathy. J
Spinal Disord Tech 2006; 19: 447-450.

Am J Transl Res 2022;14(5):3547-3553

