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ABSTRACT
Background:  Different procedures have been used for the treatment of lumbar juxtafacet cysts (JFCs). Recently, full-

endoscopic cyst excision has been suggested as a reasonable alternative. We performed a meta-analysis to assess the overall rates of 
favorable outcomes and adverse events for each available treatment and determine the outcome and complication rates concerning 
spine stability.

Methods:  Multiple databases were searched for English-language studies involving adult patients with lumbar JFCs who had 
been followed for more than 6 months. Outcomes included the proportion of patients with a satisfactory outcome. Adverse events 
included recurrence and revision rates as well as intraoperative complications. We further stratified the analysis based on the spine’s 
condition (degenerative listhesis vs without degenerative listhesis).

Results:  A total of 43 studies, including 2226 patients, were identified. Over 80% of patients experienced satisfactory 
improvement after surgical excision but only 66.2% after percutaneous cyst rupture and aspiration. Overall, recurrence and revision 
rates were almost double in patients with preoperative degenerative listhesis at the cyst level, especially in the minimally invasive 
group (2.1% vs 31.3% and 6.8% vs 13.1%, respectively). The rate of full-endoscopic satisfactory outcomes was approximately 90%, 
with low rates of adverse events (<2%).

Conclusion:  We analyzed the outcome and adverse event rates for each kind of available treatment for JFC. Full endoscopy has 
outcomes and rates of adverse events that overlap with open and minimally invasive approaches.

Level of Evidence:  2A.

Endoscopic Minimally Invasive Surgery

Keywords: juxtafacet cyst, lumbar, synovial cyst, endoscopic, spine, minimally invasive, percutaneous, cyst rupture

INTRODUCTION

Lumbar juxtafacet cysts (JFCs) are common in patients 
with degenerative spine disease and are responsible for 
radicular pain and neurological symptoms. The develop-
ment of JFCs is linked to degenerative spondylosis, seg-
mental instability, and trauma.1–3 The reported incidence 
of JFCs among patients undergoing lumbar surgery ranges 
from 0.1% to 0.8%, and degenerative listhesis is estimated 
to be present in 38% to 75% of these patients.4,5

JFC treatment’s mainstay is laminectomy/hemilami-
nectomy and cyst excision, sometimes coupled with total 
facetectomy and fusion.6 Conservative management or 
percutaneous cyst rupture and aspiration,7 typically used 
in the elderly or those unwilling or unsuited for surgical 
treatment,8 is mostly temporarily effective and has high 
recurrence rates.9–12

Recently, minimally invasive techniques have been 
used to treat such patients, expanding spinal surgeons' 
therapeutic choices.13 The full-endoscopic approach has 
also gained importance in the surgeon’s armamentarium 

and, more recently, has been used for degenerative disease 
treatment.14

Several studies have tried to review and compare the 
outcomes and adverse events of different surgical tech-
niques for JFCs.15–17 However, because some of these 
studies did not report results per the surgical procedure, 
they lacked detailed information about their possible 
outcomes. This is especially true regarding patient selec-
tion based on suspected spine instability at the cyst level. 
Therefore, we restricted our literature analysis to studies 
with detailed information about surgical management and 
spine stability to compare actual surgical options. For the 
first time in literature, this resulted in an extensive strati-
fied analysis of outcomes and adverse events for each type 
of procedure: open, minimally invasive, percutaneous, and 
full-endoscopic management of lumbar JFCs.

Methods

A comprehensive search of several databases (ie, 
PubMed, Epub Ahead of Print, Ovid MEDLINE 
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In-Process & Other Non-Indexed Citations, Ovid 
MEDLINE, Ovid EMBASE, Ovid Cochrane Central 
Register of Controlled Trials, Ovid Cochrane Data-
base of Systematic Reviews, and Scopus) was con-
ducted with the help of an expert medical reference 
librarian. The search terms were “juxtafacet cyst,” 
“synovial,” “ganglion,” “lumbar,” “lumbar cysts,” 
“cyst,” and “spinal cyst,” which were used alone and 
in combination. Controlled vocabulary supplemented 
with the keywords was used to search for JFC for-
mation in patients diagnosed with degenerative spinal 
diseases.

Inclusion criteria were as follows:

1.	 description of JFCs in both longitudinal and 
retrospective series that discussed the following:

–– synovial cysts in continuity with the capsule of 
the facet joints

–– ganglion cyst

2.	 ≥5 patients
3.	 mean or median follow-up >6 months
4.	 published in English between January 2000 and 

April 2020
5.	 consecutive series of patients treated with the 

following:

–– percutaneous techniques (cyst rupture and 
aspiration)

–– open surgery (interlaminar approach or 
laminectomy/hemilaminectomy and cyst 
excision)

–– minimally invasive approaches (ipsilateral or 
contralateral microsurgical tubular approaches)

–– full-endoscopic surgery (interlaminar and/or 
transforaminal full-endoscopic access)

6.	 intraoperative or histological confirmation of 
JFCs

7.	 preoperative imaging adequate to assess spinal 
stability (either spine CT or MRI and dynamic x-
ray)

8.	 patients who did not undergo instrumented fusion 
at the cyst level

9.	 patients with or without preoperative degenerative 
listhesis at cyst level

Studies dealing with patients with higher than 
grade I preoperative degenerative listhesis based on 
the Meyerding classification,18 with vertebral body 
slippage confirmed through dynamic x-rays or in case 
of isthmic spondylolisthesis, were excluded. Among 
these patients, the spine was considered severely 
unstable and suitable only for fusion procedures, thus 

perceiving cyst formation as an epiphenomenon of 
severe spinal instability. Studies with patients who 
underwent prior instrumented fusion at the cyst level 
were excluded.

Data Abstraction

We categorized the studies into 4 groups based on 
surgical technique, including patients who under-
went either surgical or microsurgical cyst excision 
in the open surgery group. We included studies on 
patients who underwent microsurgical cyst excision 
with tubular retraction system in the minimally inva-
sive group. The full-endoscopic group included those 
studies with patients who underwent endoscopic 
interlaminar or transforaminal approaches. In the per-
cutaneous group, we included studies only on patients 
who had undergone computed tomography (CT or 
fluoroscopically guided JFC rupture and aspiration).

For each study, we extracted the following data: 
patient’s age (years), sex, JFC level, operative time 
(minutes), hospitalization time (days), follow-up 
(months), overall outcome, description of the pro-
cedure, intraoperative adverse events, whether the 
adverse events (both medical and surgical) mani-
fested after more than 30 days, same-level JFC recur-
rence, the proportion of patients with preoperative 
spinal instability, method of assessing spinal insta-
bility (ie, spine CT, dynamic x-rays, or spine mag-
netic resonance imaging [MRI]), time from lumbar 
cyst treatment to the development of spinal instability 
at the affected level (months), and the proportion of 
patients requiring revision surgery for recurrence or 
developing instability at the treated level. We noted 
the surgical approach utilized for each surgical proce-
dure (open vs minimally invasive vs full endoscopic 
vs percutaneous). We excluded patients with prior 
fusion surgery at the level of the JFC, but we collected 
the percentage of patients undergoing fusion surgery 
either at the surgery time or at developing instability.

The outcomes were defined as "satisfactory" based 
on MacNab or modified MacNab criteria,19 and the 
values were collected at the last follow-up visit or at 
least 6 months after the intervention. Only excellent 
and good scores were considered satisfactory. In some 
studies, we extracted the degree of postoperative sat-
isfaction (“excellent” and “good”) from scores or 
scales similar to or attributable to MacNab’s criteria.

We included preoperative degenerative listhesis 
when the listhesis at the cyst level described in the 
pooled studies was within: (1) Meyerding grade 1 
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and (2) without vertebral body slippage on dynamic 
lumbar x-ray.

Every other intervention at the previously treated 
level or additional arthrodesis to overcome a devel-
oping spinal instability was considered as “revision 
surgery.” In the percutaneous group, revisions were 
divided into 2 subgroups: those needing an addi-
tional percutaneous cyst puncture and those requir-
ing surgical cyst excision for symptom control. The 
following intraoperative adverse events were con-
sidered: nerve root damage, dural tear, seroma, and 
epidural hematoma.

When possible, we separately extracted the sub-
populations of patients with confirmed preoperative 
degenerative listhesis from the investigated segment, 
calculating outcomes and adverse events for each 
population (no signs of preoperative degenerative lis-
thesis or instability vs preoperative degenerative lis-
thesis). We also abstracted the mean interval between 
the first surgery and the development of a more severe 
degree of spinal instability (ie, Meyerding grade >I or 
significant mobility in dynamic x-rays).

Study Evaluation

For each study, we evaluated the design, popu-
lation, and imaging used in the follow-up. We also 
evaluated the risk of bias with a modified New 
Castle-Ottawa Quality Assessment Scale.20 The 
risk of bias was assessed based on the following 
questions: Did the study include all patients or 
consecutive patients with adequate radiological 
follow-up (spine MRI, CT, and dynamic x-rays)? 
Was the follow-up enough to ascertain the develop-
ment of spinal instability or cysts recurrence (>24 
months)? Was histological confirmation reported? 
(the histological confirmation is a measure of the 
original study’s methodological quality; also, JFCs 
may have different presentation stages [from fluid 
to sclerotic content], and histology may help to 
confirm JFCs excision). The studies were divided 
into “high” (≥6 points), “moderate” (4 or 5 points), 
and “low”(≤3 points) risk of bias categories, and 
2 tiers were separately compared and analyzed to 
see whether there was any statistically significant 
difference between each (Table 1). Low risk of bias 
studies was defined as those with a predefined study 
protocol (randomized or prospective) and adequate 
imaging follow-up (spine MRI, CT, and dynamic 
x-rays; follow-up >24 months).

Statistical Analysis

Descriptive statistics were reported as a mean/range 
for continuous variables and proportion/percentage for 
categorical variables. For each technique, the propor-
tion of patients considered improved and with adverse 
events was estimated. Estimates from each cohort 
were pooled in a random-effects meta-analysis model, 
as described by DerSimonian and Laird. Anticipating 
heterogeneity between studies, we chose this model 
a priori because it incorporates within- and between-
study variance. In addition, because in some studies, 
the rate of outcomes was close to 0 or 1, the Freeman-
Tukey double-arcsine transformation was utilized. We 
then made pairwise comparisons between groups for 
the respective outcomes. All statistical analyses were 
performed using Stata version 13.0 (StataCorp LLC, 
College Station, TX).

RESULTS

Literature Search and Study Characteristics

The initial literature search yielded 638 arti-
cles. Upon review of abstracts and titles, 540 were 
excluded. In full-text review, 53 more articles were 
excluded because they did not match the eligibility 
criteria for this meta-analysis, mainly including the 
length of follow-up, an adequate definition of lumbar 
JFCs, or surgical outcomes definition (Figure 1).

Forty-three studies, with 2226 patients, describing 
outcomes and adverse events of JFC treatment were 
included. Eighteen of these studies report outcomes 
after open surgery (1112 patients), 7 exclusively 
concern minimally invasive treatment (276 patients), 
8 used full-endoscopic treatment (233 patients), and 
7 used percutaneous rupture and aspiration proce-
dures (477 patients). Three studies compare different 
kinds of surgical treatment: 1 study compares out-
comes between full-endoscopic and open surgery (60 
patients) and 1 study compares outcomes between per-
cutaneous techniques and open surgery (45 patients). 
In another study reporting individual patient data, we 
were able to extract and separately analyze the out-
comes of open vs minimally invasive approaches (23 
patients).

Thirty-four studies were retrospective and 9 pro-
spective. Of the 43 studies included in our meta-
analysis, 5 had a high risk of bias, 25 had a moderate 
risk, and 13 had a low risk of bias.

A study-selection flow diagram compiled follow-
ing the PRISMA guidelines21 is provided in Figure 1. 
A summary of the included studies is provided in 
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Table 1. Methodological quality indicators are sum-
marized in Table  2. Overall, these noncomparative 
series appeared to have adequate quality.

Open Surgery

A total of 21 studies, including 1112 patients (51.9% 
female), were identified. The mean age was 63 years 
(range 54.4–73 years). L4-L5 was the most affected 
level (67.3%), followed by L3-L4 (16%), L5-S1 
(13.5%), L2-L3 (2.2%), and L1-L2 (1.0%). The average 
follow-up was 39.5 months (range 8.3–116.4 months). 
On average, hospital stays ranged from 3 to 7 days. 
Nineteen studies report the proportion of patients with 
preoperative degenerative listhesis at the JFC level to 
be 33.6%.

The most frequently used approach was laminec-
tomy/hemilaminectomy (87.6%), followed by the 
interlaminar approach and flavectomy (7.5%), and lam-
inectomy and instrumented fusion (4.9%). A medial 
facetectomy was usually chosen for cyst excision over a 
total facetectomy (5.4% vs 4.6%, P < 0.001).

Overall, the satisfactory outcome rate after open sur-
gical cysts excision was 93.0% (95% CI 88.3%–96.7%) 
(Figure  2), while the surgical adverse event rate was 
1.1% (95% CI 0.1%–3.0%). Almost all the intraoper-
ative adverse events were dural tears; only 3 epidural 
hematoma cases and 1 seroma occurred. Recurrence 
rate was low, 1.4% (95% CI 0.3%–3.2%), and surgical 
revision rate was 3.0% (95% CI 1.3%–5.3%). The rate 
of postoperative medical adverse events was negligible 
0.1% (95% CI 0.0%–0.8%).

Overall, 5.9% (95% CI 0.0%–18.2%) of patients 
underwent unplanned intraoperative concomitant fusion 
in surgery, and 3.5% (95% CI 0.6%–8.0%) developed 
overt postoperative instability at the treated level. In 

the laminectomy group, 8.5% of patients had recur-
rence or revision surgery for developing instability at 
the decompressed level. In contrast, none of the patients 
who underwent concomitant instrumented fusion expe-
rienced recurrences or required additional surgery for 
developing instability in the follow-up period (P < 
0.001).

Comparing satisfactory outcomes between patients 
with and without preoperative degenerative listhesis 
(92.7% [95% CI 85.7%–97.7%] vs 93.1% [95% CI 
89.1%–95.6%]), we did not find significant differences 
(P = 0.854). Also, no significant differences in recur-
rence rates between patients with and without degener-
ative listhesis were found (2.5% vs 3.0%, respectively, 
P = 0.726). However, a significantly higher proportion 
of patients with preoperative degenerative listhesis 
required revision surgery than patients without listhesis 
(6.8% vs 3.1%, respectively, P = 0.020). The mean time 
to first intervention and revision surgery ranged from 
7.5 to 24 months.

Minimally Invasive Approach

A total of 8 studies including 279 patients (women = 
55.6%; mean age = 65.3 years, range 62.0–72.4 years) 
were identified. The most affected level was L4-L5 
(62.2%), followed by L3-L4 (20.8%), L5-S1 (12.4%), 
and L2-L3 (4.6%). The average follow-up was 24.0 
months (range 11.5–79 months). Hospital stay was con-
sistently reported within 24 hours, while mean operative 
time was 130 minutes (range 58–184 minutes). Three 
studies describe a contralateral approach for tubular 
system insertion and cysts excision, while an ipsilateral 
method was used in 5. Six studies reported the propor-
tion of patients with preoperative instability at the cyst 
level: 21.1%.

Overall, favorable outcomes were reported in 82.7% 
of patients (95% CI 61.2%–97.5%) (Figure  3), while 
surgical adverse events rate was 8.4% (95% CI 2.7%–
16.3%). Most intraoperative adverse events were dural 
tears, and only 1 case of epidural hematoma occurred. 
The overall rate of patients who developed some post-
operative instability was 3.2% (95% CI 0.2%–8.4%). 
The overall revision rate was 3.6% (95% CI 1.0%–
2.3%), while overall recurrence rate was 2.3% (95% 
CI 0.3%–5.5%). There was no postoperative medical 
adversity reported. The mean time to first intervention 
and revision surgery ranged from 7 to 25.2 months. 
None of the patients underwent concomitant fusion at 
the time of intervention.

When comparing outcomes between patients with 
and without preoperative degenerative listhesis (77.8% 

Figure 1.  Flow diagram summarizing the process of study selection.
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[95% CI 46.7%–98.4%] vs 89.7% [95% CI 78.8%–
97.6%], respectively), we found a slight decrease in the 
unstable patients’ outcomes (P = 0.011). Also, higher 
rates of revision surgery (13.1 % [95% CI 4.8%–24.0%] 
vs 3.6% [95% CI 0.2%–9.4%], P = 0.004) and intraop-
erative adverse events (31.3% [95% CI 18.9%–45.2%] 
vs 4.8% [95% CI 1.2%–9.9%], P < 0.001) were found 
in the degenerative listhesis group. No differences were 
found between these 2 groups in terms of recurrence 
and adverse medical events. No differences in out-
comes and adverse events were found when stratifying 
patients by ipsilateral and contralateral minimally inva-
sive approach.

Full-Endoscopic Approach

A total of 9 studies, including 263 patients (52.9% 
women, mean age = 49.2 years, range = 23.1–68.6 
years), were identified. The most affected level was 
L4-L5 (70.1%), followed by L5-S1 (19.6%) and L3-L4 
(10.3%). The average follow-up was 27.5 months 
(range 18–55.5 months). Hospital stay was consistently 
reported to be <24  hours, while mean operative time 
was 60.3 minutes (range 32–78 minutes). Three studies 
report the proportion of patients with degenerative lis-
thesis at the cyst level to be 8.3%. None of the patients 
required additional fusion surgery in the follow-up time 
examined.

Table 2.  Methodological quality evaluation.

Authors Design
Representatives of 
Exposed Cohort

Selection of 
Nonexposed Cohort

Ascertainment of 
Exposure

Assesment of 
Outcome

Length 
Follow-Up

Hellinger S et al22 ● ● ● ●● ●● ●
Tacconi L et al13 ● ● ● ●● ●●
Kyung-Hoon K et al14 ● ●
Hahn P et al23* ● ●● ●
Heo DH et al24 ● ● ●● ●
Siu CK et al25 ●● ● ●● ● ●
Oertel JM et al26 ● ● ● ●● ●●
Bruder M et al27 ●● ● ●● ● ●
Denis DR et al2 ●● ● ●● ●
Birch BD et al28 ● ● ● ●
Eshraghi Y et al7 ● ● ● ●
Zhenbo Z et al29 ● ● ●● ●● ●
Alimi M et al30 ●● ● ●● ●●● ●
Sukkarieh HG et al31 ● ● ●● ●●
Knafo S et al32 ● ● ●
Komp M et al33 ● ●● ● ●● ●●●
Ortiz O et al51 ● ● ●
Cambron SC et al11 ●● ●● ●
Ganau M et al3 ● ● ● ●
Ha SW et al35 ● ● ●● ●
James A et al36 ● ● ●●
Amoretti N et al11 ●● ● ●● ●●
Landi A et al37 ● ● ●● ●
Schulz M et al16 ● ● ● ●
El Shazly A et al38 ● ● ● ●
Matsumoto M et al39 ● ● ● ● ●
Xu R et al40 ●● ●●
Allen TL et al10 ● ● ●● ●●●
Martha JF et al9 ● ● ●● ●
Terao T et al41 ● ● ● ●
Weiner BK et al39 ● ● ●●
Sehati N et al43 ● ●● ●
Acharya R et al1 ● ● ●
Metellus P et al44 ●● ● ● ●
Deinsberger R et al15 ● ● ● ●
Sandhu FA et al45 ● ●● ●
Epstein NE et al46 ●● ● ●●
Pirotte B et al47 ● ● ● ●
Bureau NJ et al12 ● ● ●
Salmon B et al48 ● ● ● ●
Banning CS et al46 ● ● ● ●
Trummer M et al49 ● ● ● ●
Lyons MK et al50 ●● ● ● ●

Design: One dot for prospective or randomized controlled trials. Representatives of exposed cohort: One dot for study reporting detailed inclusion criteria, two dots for studies 
reporting detailed inclusion and exclusion criteria. Selection of non-exposed cohort: One dot for each study reporting a control group. Ascertainment of exposure: One dot for the 
authors confirming the intraoperative presence of a JFC, two dots if the histological confirmation was reported and an accurate JFC description provided. Assesment of outcome: 
One dot for each different clinical score utilized by authors for measuring postoperative outcomes. Length of follow-up: One dot if the follow-up was more than 24 months.
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Overall, favorable outcome after full-endoscopic 
cysts excision was 90.9% (95% CI 83.8%–96.4%) 
(Figure 4), while surgical adverse events rate was 1.8% 
(95% CI 0.0%–5.3%). Except for an epidural hema-
toma, all the intraoperative adverse events were dural 
tears, and none required additional intervention for cere-
brospinal fluid (CSF) fistula development. The overall 
JFC recurrence rate was 3.0% (95% CI 0.0%–9.9%), 
while the revision rate was 2.2% (95% CI 0.0%–8.3%). 
There were no postoperative infections or medical com-
plications reported.

Percutaneous Treatment

A total of 8 studies, including 497 patients (women 
= 57.8%, mean age = 63.2 years, range = 58.7–68.2 
years), were identified. In all the studies examined, 
the JFC aspiration and rupture were attempted, and 

corticosteroids were locally injected. Five studies 
reported the caliber of the needle utilized for rupture 
and aspiration of cyst’s content. Four studies used a 
22-gauge needle , while one used a 20-gauge needle. 
The most affected level was L4-L5 (69.5%), followed 
by L5-S1 (16.5%), L3-L4 (11.6%), and L2-L3 (2.4%). 
The average follow-up was 24.2 months (range 11–44.5 
months). On average, hospital stay was less than 1 day. 
One study reported the proportion of patients with pre-
operative instability at the cyst level to be 3.9%.

Favorable outcome rate after percutaneous rupture 
and aspiration was 66.2% (95% CI 52.9%–78.4%) 
(Figure  5), while procedural adverse events rate was 
0.1% (95% CI 0.0%–1.2%). There were 2 cases of cyst 
rupture and bleeding in the epidural space. The overall 
recurrence rate was 34.3% (95% CI 20.3%–49.6%), 
and among those, 60.7% required additional treatment 

Figure 2.  Forest plot for open surgery overall outcomes. ES, effect size.
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(revision). Of the revision procedures, 47.3% under-
went repeated percutaneous cyst aspiration and rupture, 
while 52.7 % underwent surgical excision by one of the 
above mentioned methods. The other recurrences were 
treated conservatively.

Outcomes and Adverse Events Comparison

Overall median time from JFC excision to recur-
rence, excluding patients undergoing concomitant 
fusion surgery, was 23 months (range 1–60 months; 
mean 23.6 ± 20.6 months). There were no statistically 
significant differences in overall satisfactory outcomes 
between patients undergoing open, minimally invasive, 
and full-endoscopic approaches (Table  3). Statisti-
cally, significantly lower satisfaction rates were found 
between open, minimally invasive, and full-endoscopic 
approaches and percutaneous cysts rupture and aspira-
tion (P < 0.001). Higher recurrence rates were found 
among percutaneous cyst aspiration and rupture patients 
than open, minimally invasive, and full endoscopy ones 
(P < 0.001). No differences in overall recurrences rates 

were found between open and minimally invasive (P = 
0.281), open and full-endoscopic (P = 0.072), and min-
imally invasive and full endoscopy (P = 0.612) proce-
dures.

No differences in overall revision rates were found 
between open and minimally invasive (P = 0.606), open 
and full-endoscopic (P = 0.483), and minimally inva-
sive and full endoscopy procedures (P = 0.334). Per-
cutaneous cysts rupture and aspiration recurrences and 
revision rates were significantly higher than all other 
procedures (P < 0.001). No differences in postoperative 
instability rates were found between open and mini-
mally invasive approaches (P = 0.806).

No differences in overall surgical adverse event rates 
were found between open and full-endoscopic proce-
dures (P = 0.355) but higher rates between minimally 
invasive and open (P < 0.001) and full-endoscopic pro-
cedures (P = 0.001). As expected, procedural adverse 
events were significantly lower for percutaneous cysts 
rupture and aspiration than open, minimally invasive, 
and full-endoscopic procedures (P = 0.001).

Figure 3.  Forest plot for minimally invasive overall outcomes. ES, effect size.
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In our subgroup analysis (patients with preoperative 
degenerative listhesis vs without preoperative degen-
erative listhesis), open and minimally invasive surgery 
was used more than full-endoscopic and percutaneous 
procedures among patients with preoperative degenera-
tive listhesis (P = 0.001, respectively). We additionally 
found lower rates of satisfactory outcomes in patients 
with preoperative degenerative listhesis undergoing 
minimally invasive approaches compared to open sur-
gical approaches (77.8% vs 92.7%, P < 0.001) but 
higher rates of adverse surgical events (31.3% vs 2.1%, 
P < 0.001) and of patients requiring revision surgery 
(13.1% vs 6.8%, P value = 0.042).

DISCUSSION

To the best of our knowledge, this is the most up-
to-date systematic review and meta-analysis on out-
comes and complications of lumbar JFC treatment. We 
estimated overall outcomes and adverse event rates for 
each surgical procedure, including percutaneous-guided 
cysts rupture and aspiration. We also stratified results 

based on preoperative spinal stability conditions. This 
was done to provide a better insight into JFCs treatment, 
especially for open and minimally invasive procedures.

Overall, we did not find significant differences in 
outcomes between open, minimally invasive, and full-
endoscopic cysts excision but lower satisfactory rates 
in patients undergoing percutaneous cysts rupture and 
aspiration as well as higher recurrences and revision 
rates. After stratifying results between patients with and 
without preoperative degenerative listhesis, we found 
slightly lower satisfactory rates but higher intraopera-
tive adverse events and revision rates in patients with 
degenerative listhesis at the cyst level. Revision and 
adverse event rates, mainly attributable to dural tears, 
were higher in patients undergoing minimally invasive 
surgery and carrying preoperative degenerative listhe-
sis.

Laminectomy/Hemilaminectomy has shown satis-
factory outcomes in approximately 90% of patients 
over 6 months of follow-up,6,29,37,44,46–48,50,52 though 
some patients still require concomitant fusion because 

Figure 4.  Forest plot for full endoscopy overall outcomes. ES, effect size.
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of preoperative instability while others required subse-
quent fusion due to the development of postoperative 
instability.25,27,38,50

Cystectomy alone may be enough for back/leg pain 
relief in 90% of patients, at least initially. However, 
decompression alone in the presence of underly-
ing segmental instability may predispose cyst recur-
rence.28,29,40,42 Of note, same-site recurrence was never 
reported in any patients receiving concomitant spinal 
fusion.6,40,41,52

JFC recurrence was higher in the laminectomy/
hemilaminectomy patients than in patients undergoing 
fusion. Patients with preoperative degenerative listhe-
sis have almost twice the risk of recurrence or revi-
sion surgery due to developing instability at the treated 
level.8,49 However, indiscriminate fusion might aggra-
vate adjacent level degeneration53 while raising periop-
erative morbidity, extending hospital stay, and resulting 
in a higher risk of incidental durotomy and greater 
blood loss.25,27,32,54

Minimally invasive surgery aims to preserve the 
dorsal muscular and ligamentous attachments that 
are paramount for spinal stability.30,31,36,43 It has been 
shown to have successful outcomes over the short- and 
long-term in 95% of patients.43 However, the tubular 
approach is challenging and burdened with a higher 
risk of durotomy, epidural hematoma, and CSF leak in 
nonexperienced hands. This may be explained by the 
limited field of view and steep learning curve. Also, 
cysts adherent to the dural sheath can make dissection 
demanding.45 These factors may explain the higher 
revision and adverse event rates among patients with 
preoperative degenerative listhesis.

Eventually, full-endoscopic techniques have reported 
satisfactory outcomes in treating symptomatic JFC 
cysts in the vast majority of cases over a mean fol-
low-up period of >24 months.22,23,35 However, it is clear 
from our analysis by the significantly lower percentage 
of patients with preoperative degenerative listhesis than 
open or minimally invasive approaches that endoscopic 
patients were carefully selected in each series.33 Full 

Figure 5.  Forest plot for percutaneous fluoroscopic- or CT-guided overall outcomes. ES, effect size.
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endoscopy, especially the transforaminal approach, is 
associated with milder surgical trauma,24 shorter oper-
ating time, negligible blood loss and CSF leakage, mild 
postoperative back pain, and shorter hospitalization 
time.13

New instruments (eg, shavers and diamond burrs) 
provide adequate bone resection and make cyst removal 
technically feasible,26 but the learning curve is steep, 
and appropriate training is paramount for success.39

The minimally invasive technique offers similar 
results compared to open surgery at the cost of slightly 
higher adverse event rates in patients with preoperative 
degenerative listhesis. A trend toward higher adverse 
event rates, particularly postoperative nerve roots pares-
thesia, is similarly reported by studies comparing min-
imally invasive to open lumbar surgery51. By pooling 
such a large number of patients in subgroup analysis, 
we were able to confirm this trend. Our minimally inva-
sive group results reflect a higher challenging procedure 
in more degenerate segments, speculatively consequent 
to a limited field of view and surgical freedom (instru-
ments) inside a narrowed space leading to significant 
nerve root traction and manipulation compared to open 
surgery. Similar results may have been found in the full-
endoscopic groups; however, the procedure’s novelty 
and the stricter patient selection precluded most of the 
patients with degenerative degenerate segments at the 
cyst level to undergo endoscopy. It would be interesting 
to evaluate such occurrences in future analyses.

By comparison, full-endoscopic JFC excision is 
even less traumatic and more respectful of the articular 
process integrity.34 Indeed, the transforaminal approach 
allows root and foraminal decompression without com-
promising spinal stability and without scar formation 
developing.55 Thus, it is feasible to control symptoms 
even in mild spinal instability. Eventually, laminec-
tomy/hemilaminectomy and fusion should be reserved 
in overt spinal instability cases or when total face-
tectomy is required for cyst excision (ie, in recurrent 
cases), while percutaneous cyst rupture and aspiration 
to patients not suited or unwilling to undergoing inva-
sive procedures.

Limitations

The main limitation is the lack of individual patient 
data, which makes prognostic analysis subject to 
confounding bias and limits our ability to stratify 
outcomes. Findings may also have been impacted 
by inter- and intraobserver variability in assessing 
the prevalence of clinical improvement, especially 
regarding “excellent” and “good” outcomes.

Additionally, not all the studies report every outcome 
evaluated in this review. Although this may have impacted 
the results, every attempt was made to account for hetero-
geneity using statistical methods. Moreover, only 5 studies 
were estimated to have an elevated risk of bias. Addition-
ally, it may be argued that those cases chosen to be treated 
with minimally invasive or full endoscopic procedures 
may not be the same as treated with a conventional open 
procedure. Also, there is an inherent bias in the studies 
pooled in the meta-analysis. Many of the studies, espe-
cially minimally invasive and endoscopic, may be biased 
toward those procedures, thus introducing a selection bias. 
However, we carefully evaluated the existing literature 
and relative methodological flaws to account for missing 
information and unanswered questions relating to JFCs 
treatment. Considering JFCs treatments’ heterogeneity, 
such an extensive analysis is virtually impossible without 
a meta-analysis process, which allows for group compar-
ison. Therefore, the studies included in this meta-analysis 
were selected following a strict a priori established pro-
tocol, the literature search included multiple databases, 
and study selection was rigorous and based on the criteria 
established by the most recent guidelines. Eventually, in 
the meta-analysis, only studies with homogenous out-
comes were included (objective and validated outcomes 
as described in the Methods section), excluding those 
who were uncertain or derived from a subjective surgeon 
evaluation.

CONCLUSIONS

Besides confirming the safety and efficacy of open 
and minimally invasive approaches, we highlighted how 
full endoscopy has outcomes, rates of adverse events, 
and operative times that overlap those of the open and 
minimally invasive approaches. We believe that the 
spine surgeon’s wealth of knowledge must include all 
of these techniques. These results may help the surgeon 
in the reasoning process of each case.
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