
Background: Lumbar synovial cysts can result from spondylosis of facet joints. These cysts can 
encroach on adjacent nerve roots, causing symptoms of radiculopathy. Currently the only definitive 
treatment for these symptoms is surgery, which may involve laminectomy or laminotomy, with or 
without spinal fusion. Surgery has been reported to successfully relieve radicular pain in 83.5% 
of patients by Zhenbo et al. Little information is available concerning the efficacy and outcome of 
percutaneous fluoroscopic synovial cyst rupture for treatment of facet joint synovial cysts.

Objective: The goal of this investigation was to assess the efficacy of fluoroscopically guided 
lumbar synovial cyst rupture, in particular for its relief of radicular symptoms and its potential to 
reduce the need for surgical intervention.

Study Design: Retrospective evaluation of a case series.

Setting: University hospital and urban public health care system.

Methods: With approval from the Institutional Review Board of Case Western Reserve University/ 
MetroHealth Medical Center, we reviewed the medical charts of patients with lumbar radiculopathy 
who underwent percutaneous lumbar synovial cyst rupture. The 30 patients in the cohort were 
treated by one pain specialist between 2006 and 2013. These patients were diagnosed with 
moderate to severe lower back pain, radiculopathy, and ranged in age from 42 to 80 years. Patients 
were followed up for a minimum of 6 months and up to 24 months. Pre- and post-procedure pain 
assessments were reviewed by clinical chart review. In addition post-procedure pain assessments 
and duration of pain relief were obtained with telephone interviews. Pain had been reported by the 
patients using a numeric rating scale of 0 – 10 (0 = no pain; 10 = worst possible pain). Charts were 
reviewed to determine if surgery was eventually performed to correct radicular symptoms.

Results: More than 6 months of pain relief was achieved in 14/30 patients (46%) and between 
one and 6 months of pain relief was achieved in 7/30 patients (23.3%). Nine patients (30.0%) had 
recurrence of the synovial cyst requiring repeat rupture and 6 patients (20.0%) required surgical 
intervention for cyst removal. A Wilcoxon signed-rank test demonstrated that the difference in 
numeric pain rating scale scores before and after the procedure was statistically significant (P < 
0.0001). The average pain reduction was 71.2%. No complications were reported.

Limitations: The results are limited by the retrospective nature of the data collection and the lack 
of detailed information regarding patients’ functional improvement.

Conclusions: Rupture of percutaneous lumbar synovial cysts in patients with lumbar radiculopathy 
was associated with immediate relief of radicular symptoms. In 80% of the patients, synovial cyst rupture 
eliminated the need for surgical interventions over the measured term. This minimally invasive procedure 
helps relieve pain in a subset of a patient population associated with these characteristics and is useful for 
management of this condition. Cyst expansion and failure to rupture with possible neuronal compression 
are the potential complications of this procedure. This complication did not occur in the study population. 
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because technical details are lacking in the literature. 

Methods

With approval from the Institutional Review 
Board of Case Western Reserve University/MetroHealth 
Medical Center, we performed a retrospective chart 
analysis of 30 patients with moderate to severe lumbar 
radiculopathy who underwent percutaneous lumbar 
synovial cyst rupture. All of the procedures were per-
formed by one pain specialist between 2006 and 2013. 

Data collected included the patients’ height, 
weight, and age; the synovial cyst location, the success 
or failure of rupture; and subsequent surgical treat-
ment. The patient’s clinical symptoms correlated with 
magnetic resonance imaging (MRI) studies document-
ing the presence of a synovial cyst at the correspond-
ing level and side of symptoms (Fig. 1). Pre- and post-
procedure pain assessments were reviewed with clinical 
chart review for patients who underwent percutaneous 
lumbar synovial cyst rupture with lumbar radiculopathy. 
A numeric rating scale of 0 – 10 (0 = no pain; 10 = worst 
possible pain) was used to evaluate the radicular pain. 
Data analysis was conducted using a Wilcoxon signed-
rank test and a sample size of 30 patients provided sta-
tistical significance that it fulfilled the power analysis.

Telephone interviews were performed at a mean 
of 44.16 months (11 to 83 months) following the pri-
mary procedure to assess the presence or recurrence 
of radicular symptoms (using the same numeric pain 
scale), the duration of pain relief, and to determine 
if any surgical intervention had followed the synovial 
cyst rupture procedure. Verbal informed consent was 
obtained from all the patients prior to the telephone 
interview. 

Procedure Technique 
Patients were placed in the prone position. The 

procedure was performed under aseptic conditions. 
A 22 gauge 10 to 15 cm spinal needle was introduced 
into the inferior joint recess below the cyst under 
fluoroscopic guidance. Aspiration of synovial fluids was 
achievable in a few cases if the cyst neck was widely 
connected to the facet joint. Next 1 – 2 mL of (non-
ionic contrast) iohexol 300 mg/mL was injected into the 
facet joint to identify intraarticular positioning of the 
needle and filling of the cyst; this finding confirmed the 
diagnosis of lumbar facet synovial cyst. Subsequently, 
the contrast and the synovial fluids were aspirated. 
Preservative-free bupivicaine 0.5% (1 – 2 mL) was in-
jected and trapped for 3 – 4 minutes.

Vosschulte (1) and Pendleton et al (2) first 
described extradural spinal nerve compression 
resulting from a lumbar facet cyst about 50 

years ago. Although these cysts are considered benign, 
patients can present with radiculopathy and low back 
pain in association with spinal stenosis and/or direct 
nerve root compression. Synovial cyst of the lumbar 
spinal facet joints is one of the least common etiologies 
of lumbar spine radiculopathy. Synovial cysts have been 
described in association with both facet joints and the 
ligamentum flavum. However, the majority of facet 
joint cysts appear to originate from the joint capsule in 
association with degenerative spondylosis affecting the 
facet joints (3-6). 

There is a paucity of comprehensive evidence on 
the appropriate management of symptomatic lumbar 
synovial cysts. A nonsurgical or surgical approach can be 
chosen. Alternative nonsurgical treatments include bed 
rest, physical therapy, chiropractic care, acupuncture, 
oral pain medications, bracing, and lumbar spinal injec-
tions (7). Most of the studies investigating nonsurgical 
management of lumbar synovial cysts included small 
sample sizes. Bureau et al (8) reported 12 percutaneous 
steroid injections and subsequent pain relief in 75% of 
patients, whereas Slipman et al (9) and Parlier-Cuau et 
al (10) studied 14 and 30 steroid injections, respectively, 
and reported symptomatic relief in up to one-third of 
patients. 

The only study of nonsurgical treatment with a 
large sample was reported by Matha et al (11), with 101 
patients who demonstrated successful cyst rupture in 
81% of cases; 55 patients (54%) subsequently required 
surgery because of inadequate symptom relief. There 
was no significant difference in pain among the patients 
who received only injections and those who underwent 
subsequent surgical intervention (11). Other studies 
with larger sample sizes considered surgical manage-
ment and suggested decompression laminectomy and 
cyst excision with possible simultaneous fusion as treat-
ment modalities (12-18). 

Based on inconsistent literature reports on the 
treatment of lumbar synovial cysts, we looked to evalu-
ate the potential of a non-invasive technique to relieve 
pain. In our study, the efficiency and safety of fluo-
roscopically guided lumbar synovial cyst rupture was 
evaluated in 30 patients with radicular symptoms. The 
analysis paid particular attention to relief of radicular 
symptoms and potential avoidance of surgical interven-
tion. In addition, this report will provide a thorough de-
scription of the lumbar synovial cyst rupture procedure 
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Then, as much as 10 mL of normal saline (sodium 
chloride 0.9%) was injected in an attempt to rupture the 
cyst until loss of resistance was achieved. Subsequently, 
another 2 – 4 mL of iohexol 300 mg/mL was injected to 
identify free flow of the dye from the joint to the epi-
dural space anteriorly and posteriorly. After free flow of 
the dye was confirmed, 80 – 120 mg methylprednisolone 
acetate (DepoMedrol) with 1 – 2 mL of preservative-free 
bupivacaine 0.5% was injected (Fig. 2).

Results

The charts of 30 patients who underwent lumbar 
synovial cyst rupture were reviewed, and telephone 
interviews were conducted to obtain post-procedure 
information. We were unable to contact one patient for 
the follow-up telephone interview. 

The patients ranged in age from 42 to 80 years 
(mean = 58.7 years; SD = 11.1 years), and 63.3% of the 
patients were women. The average body mass index of 
the patients was 30.6 (Table 1). The majority of the sy-

novial cysts were located at the L4-L5 level (20/30). The 
less frequent cysts were located at L5-S1 (4/30), L3-L4 
(3/30), and L2-L3 (3/20). 

The majority of patients (76.7%; 23/30) were tak-
ing opioid treatment prior to the procedure; at the 
time of the follow-up interview, only 41.3% (12/29) of 
patients were still taking opioids after the synovial cyst 
rupture. The average follow-up time was 44.1 months 
(SD = 22.6 months; median = 38.5 months).  More than 
6 months of pain relief was achieved in 14/30 (46.0%) 
patients, and between one and 6 months of pain relief 
was achieved in 7/30 (23.3%) patients undergoing facet 
cyst rupture (Fig. 3). 

Follow-up revealed that 9 patients (30.0%) had sy-
novial cyst recurrence, requiring repeat rupture, and 6 
patients (20.0%) required surgical intervention for cyst 
removal (Table 2). The attempted synovial cyst rupture 
procedure was unsuccessful in one patient. 

 Wilcoxon signed rank test demonstrated that the 
difference in numeric pain scores before and after the 

Fig. 1. MRI imaging of  a patient with lumbar synovial cyst pre and post synovial cyst rupture.
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procedure was statistically significant (P < 0.0001) (Fig. 
4). The average pain reduction was 71.2% (Table 3). No 
complications were reported. 

Discussion

The incidence of lumbar synovial cyst is 0.65% to 
10% among patients with radiculopathy and/or lumbar 
pain who are referred for MRI of the lumbar spine 
(12,16,19-21). The most frequent location is at the L4-L5 
level, similar to the findings in our case series (7). 

There is controversy as to whether a nonsurgical 
or surgical approach is the appropriate treatment for 
these cysts (8,12,22-24). Synovial cysts that do not re-

Fig. 2. Image A: Non-ionic contrast injected into the facet joint to identify intraarticular positioning of  the needle and filling of  
the cyst; this finding confirmed the diagnosis of  lumbar facet synovial cyst. Image B: Normal saline was injected in an attempt 
to rupture the cyst and non-ionic contrast was utilized to identify the free flow of  the dye into the epidural space.

Table 1. Demographic characteristics of  the patients underwent 
percutaneous lumbar synovial cyst rupture.

GENDER Total Number Percent of  Total

Male 11 36.7%

Female 19 63.3%

DEMOGRAPHICS Average Standard Deviation

Age (years) 58.7 11.1

Weight (Kg) 88.8 22.0

BMI 30.6 6.0

spond to nonsurgical and noninvasive treatments are 
referred for surgical management, which may include 
facetectomy or laminectomy with or without spinal 
fusion, flavectomy, cyst excision, and microsurgery 
techniques (12,23,25). Zhenbo et al (22) showed a mean 
pain improvement rate of 83.5% at one year post sur-
gery and 75.6% at final visit after hemilaminectomy 
of lumbar intraspinal synovial cysts. Several surgical 
techniques are described with no significant difference 
in outcomes (14,25-27).  The surgical complication rates 
are reported up to 1.6% including dural tear, spinal 
nerve injury, epidural hematoma, seroma, cyst recur-
rence, and deep venous thrombosis (12,25,28).

In spite of acceptable outcomes with surgical resec-
tion, several authors support nonsurgical intervention 
due to complications, cost, and potential hazards of 
major surgery (7,9,10). Nonsurgical management may 
include observation, analgesics, bracing, chiropractic 
therapy, physical therapy, transcutaneous electrical 
nerve stimulation (TENS), interlaminar epidural steroid 
injections, transforaminal epidural steroid injection, 
and facet joint injection, with or without cyst rupture 
(29,30). Amoretti et al (31) described 54% satisfaction 
with a long-lasting result from computed tomography 
(CT)-guided intra-cystic and intra-articular steroid injec-
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tions following the first intra-cystic and intra-articular 
steroid injections (n = 65), and 20.8% satisfaction with 
a long-lasting result from a second intervention among 
120 patients with symptomatic lumbar facet joint cysts. 
Bureau et al (8) reported almost similar results after 12 
percutaneous steroid injections with pain relief in 75% 
of patient. In addition, Parlier-Cuau et al (10) showed 
excellent or good symptomatic relief in 67% of patients 
who underwent facet intraarticular steroid injections 
after one month and 50% after 6 months. Slipman et 
al (9) demonstrated 28.6% success rate with fluoro-
scopically guided facet joint steroid injections and cyst 
rupture . 

Although various minimally invasive treatment 
approaches have been described, several authors sup-

Table 2. Clinical features of  the patients underwent 
percutaneous lumbar synovial cyst rupture.

Surgery Recurrence
Immediate 
pain relief

Yes 6 9 28

No 24 21 2

Mean 0.20 0.30 0.93

Standard Error 0.07 0.09 0.05

Confidence Interval 0.15 0.17 0.09

Fig. 3. Length of  pain relief  in patients underwent percutaneous lumbar synovial cyst rupture.

Table 3. Pain score comparison between the patients before and 
after synovial cyst rupture procedure.

Pain Before Pain After

Mean Standard 
Deviation Mean Standard 

Deviation

7.3 1.7 2.1 1.6

Average Pain Reduction = 71.2%

port the therapeutic value and low morbidity of im-
age guided symptomatic lumbar synovial cyst rupture. 
Both CT guided and fluoroscopic guided percutaneous 
techniques have been described with no significant 
difference in the outcomes (8,11,32-35). The recent 
meta-analysis by Shuang et al (36) included 26 studies 
and showed 55.8% success rate to percutaneous lumbar 
facet joint cyst resolution procedures with 38.6% requir-
ing surgical intervention. Elderly and high risk patients 
who are not good candidates for surgical management 
due to multiple comorbidities can benefit from this 
minimally invasive treatment. Furthermore, percutane-
ous rupture of zygapophyseal joint cysts will decrease 
intraforaminal stenosis and consequently result in 
improvement or resolution of radicular symptoms. The 
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intraforaminal stenosis may return in the long term due 
to deterioration of articular degenerative changes or 
cyst recurrence that might require a surgical approach. 
However, patients who underwent lumbar synovial cyst 
rupture may benefit from avoidance or delaying inva-
sive surgical intervention.

Here, we further demonstrate successful results 
for rupture of percutaneous lumbar synovial cysts in-
cluding immediate and long-term relief of radicular 
symptoms. In 80% of the patients in our retrospective 
study synovial cyst rupture prevented future surgical 
interventions in the long term. This case series shows 
a successful clinical outcome for patients with lumbar 
synovial cyst rupture. 

These results are limited by the retrospective 
nature of the data collection and the lack of detailed 
information regarding the improvement in patients’ 

functional status. To provide further evidence of the ef-
ficacy of the percutaneous lumbar synovial cyst rupture 
procedure, there is a need for a randomized controlled 
trial including a well-designed control procedure with a 
larger sample size to match the power required.

This minimally invasive procedure does help to re-
lieve pain in a subset of a patient population associated 
with these characteristics and is useful for management 
of this condition. The main potential complications of 
the procedure are cyst expansion and failure to rup-
ture with possible neuronal compression. We did not 
encounter this complication in our study population. As 
an expert opinion, we believe that the enlarged cyst 
following expansion with normal saline can potentially 
be easily accessible through the corresponding forami-
nal level when the transforaminal epidural approach is 
used to decompress the cyst.

Fig. 4. Pain score frequency preprocedure vs postprocedure in patients underwent percutaneous lumbar synovial cyst rupture.
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