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Efficacy of Fluoroscopy-
Guided Lumbar Facet Joint
Synovial Cyst Rupture with
Intra-Articular Steroid Injection
after Laminectomy
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Purpose We retrospectively evaluated the technical success rate and long-term efficacy of flu-
oroscopy-guided synovial cyst rupture followed by an intra-articular steroid injection at the
post-laminectomy lumbar facet.

Materials and Methods We selected subjects who had undergone a fluoroscopy-guided syno-
vial cyst rupture with simultaneous intra-articular steroid injection within 6 months of MRI and
demonstrated a symptomatic facet joint synovial cyst at the level of a previous lumbar lami-
nectomy. Fourteen patients were enrolled, and we determined whether cyst rupture and symp-
tom improvement were achieved after each procedure. The degrees of symptom improvement
were categorized into 4: 1) symptoms improved (30% or more reduction, based on pre-procedur-
al and post-procedural Numerical Pain Rating Scale scores), 2) symptoms not improved, 3) pa-
tient underwent surgery after injection, and 4) loss of follow-up.

Results The success rate of percutaneous synovial cyst rupture decreased with repeated pro-
cedures (62.5% for the first procedure and 0% to 33.3% for additional procedures). However,
80% of the patients had symptom improvement with the procedures, overall. The surgery rate
was 14.3% in 14 patients.

Conclusion For patients with post-laminectomy symptomatic lumbar facet joint synovial
cysts, fluoroscopy-guided synovial cyst rupture with intra-articular steroid injection may be
an effective and less invasive treatment before considering a surgical approach.
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INTRODUCTION

Synovial cysts of the spine are connected to the facet joint, and contain synovial lining. De-
generative spondylosis, spinal instability, and trauma can all promote the development of sy-
novial cysts (1). Synovial cysts occur most frequently in the lumbar spine, with up to 80% be-
ing found at the level of L4-L5 (2, 3), and the incidence of these cysts detected on MRI
ranges from 0.8% to 2.0%. Synovial cysts can cause both thecal sac and lateral recess nerve
root compression, resulting in lower limb radicular pain, neurogenic claudication, sensory
loss, and motor weakness (4). These cysts seldom resolve spontaneously (5).

Surgical excision with or without segmental fusion is the standard treatment of symptom-
atic synovial cysts; however, complications can result from surgery, including cerebrospinal
fluid leak, epidural hematoma, discitis, and the risks inherent to general anesthesia (3).
Therefore, patients, especially the elderly and those with medical comorbidities can benefit
from fluoroscopy or CT-guided percutaneous procedures (6, 7) such as percutaneous lumbar
facet joint synovial cyst rupture with intra-articular steroid injection (8). Previous studies
have reported that fluoroscopy or CT-guided lumbar facet joint synovial cyst rupture was
technically successful in 76.7% to 100% of procedures (9-11), and repeat procedures were re-
quired in 20% to 50.5% (9-12). After percutaneous procedures, lumbar spine surgery was
needed in 10% to 54.5% of patients (9-12). Serial reports have confirmed the efficacy of this
percutaneous therapy, which may delay or negate the need for surgical resection of the
cyst(s) (10, 12, 13).

Contrary to studies regarding the success rate and long-term effects of percutaneous pro-
cedures for primary pre-operative synovial cysts, there is a lack of research regarding wheth-
er the results of performing a cyst rupture with subsequent facet joint injection differs be-
tween primary pre-operative and post-laminectomy synovial cysts. Post-laminectomy synovial
cysts occur in approximately 8% of lumbar laminectomy cases (14), and can cause symptoms
including radiculopathy. The cause of post-operative intra-spinal cyst development remains
unknown, but the creation of iatrogenic instability and/or the removal of the ligamentum fla-
vum that normally fuses with the facet capsule (14, 15) have been suggested as possible
pathogenic mechanisms for post-operative synovial cysts.

In this study we retrospectively reviewed the technical success rate and long-term efficacy
of fluoroscopy-guided synovial cyst rupture with subsequent intra-articular steroid injection

to treat lumbar facet joint synovial cyst(s) after laminectomy.

MATERIALS AND METHODS

This study was approved by our institutional review board (IRB No. B-1911-577-110). Given
the retrospective nature of this investigation and the use of anonymized patient data, the re-

quirement for informed consent was waived.

STUDY POPULATION

We performed a retrospective search for patients who underwent fluoroscopy-guided facet

joint injection at our tertiary hospital from January 1, 2010 to December 31, 2017, whose elec-
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tronic medical records contained the keywords “facet cyst”, “facet joint cyst”, “facet joint sy-
novial cyst”, or “synovial cyst,” and selected 72 patients. Among them, we chose subjects who
underwent fluoroscopy-guided synovial cyst rupture with a simultaneous intra-articular ste-
roid injection within 6 months of having an MRI demonstrating one or more symptomatic
facet joint synovial cysts at the level of a surgical lumbar laminectomy. “A symptomatic facet
joint synovial cyst” was defined as a cyst that could explain patient’s radicular pain without
other possible cause on MRI. Of the initial 72 subjects, 14 subjects (male:female = 1:1, mean
age 69.4 £ 2.9 years) and 16 synovial cysts were enrolled. The reason for the lumbar laminec-
tomy was stenosis in 10 subjects, herniated intervertebral disc in 3 subjects, and unknown in
1 subject (surgery was performed from the outside). The most commonly level operated on
was L4-L5, followed by L5-S1 (Table 1).

FLUOROSCOPY-GUIDED PROCEDURE TECHNIQUE

All facet joint injections were performed in the department of radiology by one of three
spine interventional radiologists, each having 1 year, 7 years, and 16 years of experience in
spinal injections. With the patient in the prone position under single plane fluoroscopy (Inte-
gris Allura Xper FD 20; Philips, Amsterdam, the Netherlands), appropriate sterile preparation
was performed. To define the lumbar facet joints, the image intensifier was obliquely tilted
and a 22-gauge spinal needle was inserted parallel to the X-ray beam, targeting the inferior
recess of the facet joints. Accurate needle position was confirmed with a trace amount of
contrast agent (Omnipaque 300, 300 mg iodine per mL; Amersham Health, Princeton, NJ,
USA). Then cyst rupture was performed with 5 cc normal saline through the spinal needle.
After the cyst rupture, a mixture of 40 mg triamcinolone acetonide suspension (Tamceton, 40
mg per mL; Hanall Pharmaceutical, Seoul, Korea) and 7.5 mg of ropivacaine hydrochloride
(Ropiva, 7.5 mg/mL; Hanlim Pharmaceutical, Seoul, Korea) was injected. Patients were mon-
itored for at least 20 minutes following the procedure.

RETROSPECTIVE ASSESSMENT OF FLUOROSCOPY-GUIDED PROCEDURE

One radiologist specialized in musculoskeletal radiology (with 7 years of experience in

Table 1. Details of Laminectomies Previously Performed in Patients

Details Number
Patients with laminectomy history 14 (male:female = 1:1, mean age 69.4 £ 2.9 years)
Laminectomy only 13
Laminectomy +a 1 (L4-S1 posterior fixation)
Unilateral laminectomy 8 (6 right, 2 left)
Bilateral laminectomy
1 level laminectomy 10
2 level laminectomy 4

L2-13 laminectomy

L3-L4 laminectomy 2
L4-L5 laminectomy 11
L5-S1 laminectomy 4
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musculoskeletal radiology) retrospectively reviewed whether 1) the needle was successfully
placed into the facet joint, 2) visualization of the cyst was achieved, 3) the cyst was success-
fully ruptured, and 4) any extraspinal leakage of the contrast material existed, based on each
procedural image stored in a picture archiving and communication system database. The
placement of the needle into the facet joint was considered successful if the contrast materi-
al revealed a sigmoid or ovoid shape over the facet joint. Cyst visualization was considered
achieved if the contrast material demonstrating the round shape of the cyst correlating with
MR imaging. Cyst rupture was considered successful if the contrast material spread into the
central intraspinal space. Extraspinal leakage was divided into four categories; the contrast
material spreading into the ipsilateral lateral recess, into the ipsilateral neural foramen, into
the back muscles, or the contrast material showing a horizontal communication with the
contralateral facet joint.

RETROSPECTIVE ASSESSMENT OF CLINICAL COURSE

One radiologist specialized in musculoskeletal radiology (with 1 year of experience in mus-
culoskeletal radiology) evaluated whether symptom improvement was achieved after the
procedure by reviewing the patients’ electronic medical records. The degree of symptom im-
provement was divided into 4 categories: 1) symptoms improved [30% or more reduction be-
tween the pre-procedural and post-procedural Numerical Pain Rating Scale (NPRS) scores]
(16), 2) symptoms not improved, 3) the patient underwent surgery after the injection proce-
dure, and 4) follow-up was lost. Patients’ NPRS was routinely checked during their spinal in-
tervention center outpatient clinic visit. For patients who did not revisit the spinal interven-
tion center, we checked their medical records to see if there was any mention of change
documented by other departments regarding their NPRS after the spinal injection. In addi-
tion, the presence of post-procedural complications was retrospectively reviewed.

RETROSPECTIVE ASSESSMENT OF MR IMAGING CHARACTERISTICS OF
THE CYSTS

One radiologist specialized in musculoskeletal radiology (with 1 year of experience in mus-
culoskeletal radiology) reviewed the pre-procedural MRI and recorded the signal intensity of
cyst contents [based on T2-weighted images, (a) high signal intensity cysts were cerebrospi-
nal fluid (CSF) isointense or hyperintense, (b) intermediate signal intensity cysts were CSF
hypointense but muscle hyperintense, (c) low signal intensity cysts were muscle isointense
or hypointense, and when the cyst signal intensity was mixed, the predominant signal was
used] (17), and the maximum diameter of the cysts (based on either T2-weighted axial or sagit-
tal plane images, measuring from the outer wall of the hypointense cyst rim to the opposite
outer wall) (17, 18).

STATISTICAL ANALYSIS

We evaluated the relationship between the imaging findings of the cysts and the success
rate of the cyst rupture after the first procedure. Also, the relationship between the imaging
findings of the cysts and surgery rate after the overall procedures was calculated. In addition,

the relationship between successful cyst rupture and symptom improvement was analyzed.
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Independent t test and Fisher’s exact test was used. p < 0.05 was considered to indicate statis-
tical significance. All statistical analyses were performed using SPSS Version 23.0 (IBM Corp.,
Armonk, NY, USA).

RESULTS

Symptoms occurred a mean of 663.8 &= 330.4 days after laminectomy. Mean NPRS score
before the first procedure was 7.8 & 1.2. Mean total follow-up days from the first percutane-
ous procedure to follow-up loss or surgery was 828.7 &= 646.5 days. Mean interval between
the first and the second injection was 242.6 + 419.1 days (ranged from 35 to 992 days), be-
tween the second and the third injection was 95.3 & 34.2 days (ranged from 56 to 118 days),
and between the third and fourth injection was 69.3 £ 18.9 days (ranged from 56 to 91 days).
There were no procedure-related complications. The placement of the needle into the facet
joint was successful in 100% of the procedures. The rates of cyst visualization, cyst rupture
and extraspinal leakage are demonstrated in Table 2. The visualization of cysts was achieved
in 66.7 to 100% in each procedure. The success rate of synovial cyst rupture decreased with
repeated procedures (62.5% at the first procedure and 0% to 33.3% at repeated procedures).
The cysts that did not burst in the prior procedure did not rupture in the subsequent proce-
dure either. The rate of extraspinal leakage was higher in failed rupture cases.

Although the success rate of synovial cyst rupture decreased (from 62.5% to 0%) with re-
peated procedures, overall 80% of patients (20/25 patients) experienced symptom improve-
ment by procedures (Table 3). In patients with successful cyst rupture, 100% reported ‘im-
proved symptom’. In patients with failed cyst rupture, 61.5% reported ‘improved symptom’.
There was a significant relationship between the successful cyst rupture and the rate of pa-
tients experiencing ‘improved symptom’ after procedures (p = 0.039). However, no significant
relationship was observed between the successful cyst rupture and the rate of patients experi-

Table 2. The Rates of Cyst Visualization, Cyst Rupture, and Extraspinal Leakage for Each Procedure

Extraspinal Leakage

Cyst Visualization ~ Cyst Rupture Back  Contralateral
Recess Foramen .
Muscle  Facet Joint

+) 10(625 1 1 2
First procedure (+) 15(93.8)
0 5 3 1 1
(n =16, 59.3%)
1 () 1
(+  1(20
Second procedure  (+)  5(100)
) 4 3 1
(n=5,18.5%)
- 0 () 0
+)  1(333)
Third procedure () 2(66.7) 0 1 1
(n=3,11.1%) )
1 & 1 1
(+) 0(0)
Fourth procedure () 2(66.7) 5
(n=3,11.1%) 0
- 1 () 1 1
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Table 3. Outcomes of the Percutaneous Procedure for Synovial Cysts at the Post-Laminectomy Level

No. of Injection
J The Rate of Successful

(The Number of Patients/ Response After Injection (n, %)
Cyst Rupture (n, %)
The Number of Cysts)
Improved 13/14(92.9)
L Not improved 0
1stinjection (14/16) 10/16 (62.5)
Surgery 1/14(7.1)
Loss of follow-up 0
Improved 3/5 (60)
L Not improved 1/5(20)
2nd injection (5/5) 1/5(20)
Surgery 0
Loss of follow-up 1/5 (20)
Improved 3/3(100)
. Not improved 0
3rd injection (3/3) 1/3(33.3)
Surgery 0
Loss of follow-up 0
Improved 1/3(33.3)
L Not improved 0
4th injection (3/3) 0/3 (0)
Surgery 1/3(33.3)
Loss of follow-up 1/3(33.3)

encing surgery (p = 0.480). The overall rate of surgical intervention was 14.3% (2/14 patients).

In details, after the first procedure (14 patients and 16 cysts), all 10 patients with a success-
ful cyst rupture (Fig. 1) reported ‘symptoms improved’ after the procedure. Among 4 patients
with a failed cyst rupture, 3 reported ‘symptoms improved’ and the other one underwent sur-
gery. Among the 13 patients who did not subsequently undergo surgery, 5 patients with 5
cysts (including 3 who experienced a successful cyst rupture in the first procedure) had re-
peated procedures due to recurrent symptoms, and cyst rupture was visible in one patient.
Including this case, 3 patients reported ‘symptoms improved’. These 3 patients with 3 cysts
underwent a third procedure due to recurrent symptoms, and all reported ‘symptoms im-
proved’ after the procedure, although cyst rupture was successful in only one.

The mean maximum diameter of the cysts was 12.0 & 2.3 mm (range 6.7 mm to 15 mm),
68.8% of the cysts showed high signal intensity, and 31.2% of the cysts showed intermediate
signal intensity on T2-weighted images. There was no statistically significant relationship be-
tween the success rate of cyst rupture and the size of cysts (p = 0.224), the success rate of cyst
rupture and the signal intensity of cysts (p = 1.000), the surgery rate and the size of cysts (p =
0.318), the surgery rate and the signal intensity of cysts (p = 1.000).

DISCUSSION

According to previous studies regarding percutaneous procedures for primary pre-opera-
tive lumbar facet joint synovial cysts, the success rate of synovial cyst rupture is 76.7% to
100% (9-11). In the present study, specifically focusing on facet joint synovial cyst at the level
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of the laminectomy, the success rate of percutaneous synovial cyst rupture (62.5% with the
first procedure and 0% to 33.3% with repeated procedures) was lower than that of previous

studies, and decreased as the procedure was repeated. This is possibly due to post-operative

" Fig. 1. Fluoroscopy-guided facet joint synovial cyst rupture in a 64-year-old
female.

A. A T2-weighted image shows a symptomatic synovial cyst (arrow) at the
L4-L5 left facet joint at the post-laminectomy level.

B. During a fluoroscopy-guided facet joint cyst rupture procedure, the facet
joint space is successfully accessed guided by its visualization (arrow). An
MR imaging-proven synovial cyst is re-demonstrated with a continuation
from the joint space (arrowhead).

C. Immediately after a saline push through the spinal needle, the contrast
media spreads with a concomitant loss of the synovial cyst outline, which is
interpreted as a successful cyst rupture. After this procedure, the patient re-
ported an improvement in the left side radiculopathy.
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adhesion created initially by the laminectomy and secondarily by the synovial cyst rupture
procedure(s). The fibrosis may make it challenging to rupture a cyst that is adherent to the
dura (8), making it difficult to verify the rupture by visualizing contrast outside of the cyst. In
addition, in the present study the rate of extraspinal leakage was higher in failed rupture cas-
es, and this might be also related to post-operative adhesion.

Despite the success rate of the cyst ruptures in this study being lower compared to that of
previous studies focusing on primary pre-operative cysts, the overall rate (80%) of patients
reporting symptom improvement was similar to that (54% to 82%) of previous studies (3, 9).
Although there was a significant relationship between the successful cyst rupture and the
rate of patients experiencing ‘improved symptom’ after procedures (p = 0.039), even in pa-
tients with failed cyst rupture, 61.5% reported ‘improved symptom, which was also compara-
ble to the results (54% to 82%) of previous studies. The rate of patients who needed recurrent
percutaneous intervention (35.7% of patients needed at least one repeated procedure) was
comparable to that (20% to 50.5%) of preceding studies (9-12). Also, in our results, the final
rate of surgical intervention (surgical excision of synovial cyst with or without segmental fu-
sion) was 14.3%, which is similar to the 10% to 54.5% rates seen in previous studies (9-12).
Walcott and Coumans (14) reported on patients who presented symptomatic synovial cyst at
post-laminectomy level of lumbar spine. In that study, patients did not undergo percutane-
ous synovial cyst rupture with a subsequent steroid injection, and the rate of surgery for
symptom relief was 55.6%. Compared to this, in our study the surgery rate was lower (14.3%),
which could mean the intra-articular facet joint procedure may delay or negate the need for
surgical resection of the cysts, as proved in the pre-operative setting.

Our results suggest that attempting to rupture the cyst using facet joint injection in the
treatment of synovial cyst after laminectomy, can be an effective treatment tool. Further-
more, several attempts of steroid injections into the facet joint ‘alone’ may be effective in im-
proving symptoms of lumbar facet joint synovial cyst (in the present study, although patients
with successful cyst rupture had significantly better outcomes, patients with failed cyst rup-
ture also reported symptom relief comparable to that of previous studies). Synovial cyst for-
mation is caused by repeated microtrauma of the degenerated facet joint, with herniation of
the synovial membrane containing synovial cells and fluid (19). Therefore, the synovial cyst
bears an underlying degenerated facet joint, which itself can produce pain, including local
pain and pseudo-radicular pain with a variable distribution of referral pain (20). Due to the
presence of inflammatory mediators into degenerative facet joint, pain relief occurs after ste-
roid injection in facet joint (21). Also, in the present study, during the procedures extraspinal
leakage was observed, and this leakage might contribute to lower intra-cyst pressure and de-
crease patients’ symptom without successful cyst rupture.

To the authors’ knowledge, there is a lack of research comparing the efficacy of transfo-
raminal epidural injection and facet joint intra-articular procedure, for treatment of facet
joint synovial cysts at post-laminectomy levels. According to Karamouzian et al. (22), the re-
sponse rate for transforaminal epidural steroid injection was 40% in patients having recur-
rent herniated discs after previous open discectomy history. It was considerably lower than
84% efficacy (23) for the transforaminal injection method in the treatment of the primary
lumbar disc herniation, which may have been due to post-operative epidural fibrosis restrict-
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ing the distribution of the drug. Therefore, patients suffering from radiating pain, generated
by facet joint synovial cysts at post-laminectomy levels with post-operative epidural fibrosis,
may benefit from facet joint procedure more than transforaminal epidural injection.

In our study the mean maximum diameter of the cysts was 12.0 £ 2.3 mm, 68.8% of the
cysts showed high signal intensity, and 31.2% of the cysts showed intermediate signal inten-
sity on T2-weighted image. There was no statistically significant relationship between the
success rate of cyst rupture, the surgery rate, and imaging findings. According to prior stud-
ies, cysts with T2 hyperintense and intermediate signal intensity are easier to rupture. Per-
haps the cysts contain a higher proportion of fluid and are less gelatinous or calcified than T2
hypointense cysts (7, 17). In our study all cysts had either T2 hyperintense or intermediate
signal intensity, therefore in terms of signal intensity of cyst there was no unfavorable factor
hindering successful cyst rupture. Another study (18) reported a larger synovial cyst size was
associated with patients requiring subsequent surgical management. In that study average
size of synovial cyst before rupture for cases not undergoing surgery was 1.21 cm (range 0.6
cm to 2.0 cm) and for those undergoing surgery was 1.57 cm (range 0.9 cm to 2.2 cm). In our
study, the average cyst size was 1.20 cm, similar in size with that of cysts not requiring sur-
gery and this might affect final surgical rate in our study which is comparable to that of other
antecedent studies.

There are several limitations in our study. First, relatively small number of patients were
included in this retrospective study. Further research with a larger number of patients com-
paring the efficacy of cyst rupture with and without subsequent intra-articular steroid injec-
tion might be required. Also, although we estimate that facet joint intra-articular procedure
will be more effective than transforaminal epidural steroid injection in patients having symp-
tomatic facet joint synovial cysts at post-laminectomy levels with post-operative epidural fi-
brosis, we did not actually analyze the efficacy difference between the two treatments. Fur-
ther research on this topic is needed. Second, we did not routinely perform follow-up MRI
between cyst rupture procedures, therefore the actual presence of recurrent synovial cyst
was not confirmed. During percutaneous procedure facet joint was delineated with contrast
media under fluoroscopy but confident differentiation between degenerative facet joint
space with and without synovial cyst was not always possible, especially in the case of facet
joint bearing small cyst. Therefore, recurrent symptoms after the first percutaneous proce-
dure might not always mean recurred synovial cyst and was possibly related to other pathol-
ogies such as facet joint arthrosis or herniated intervertebral disc. However, enrolled patients
requiring repeat procedure always complained of similar recurred radicular pain each time,
therefore we assumed that the cause of symptoms would be the same as demonstrated on
pre-procedural MR imaging. Third, we could not review changes in functional score such as
the Oswestry Disability Index, before and after procedure, because this was a retrospective
study and there was no consistent documentation of patients’ functional score on electronic
medical record.

In conclusion, for patients having symptomatic lumbar facet joint synovial cysts at post-
laminectomy levels, fluoroscopy-guided synovial cyst rupture with intra-articular steroid in-
jection can be effective less invasive and safe management before considering surgical ap-

proach.
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