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Factors Associated With Recurrent Back Pain and Cyst
Recurrence After Surgical Resection of One Hundred
Ninety-Five Spinal Synovial Cysts
Analysis of One Hundred Sixty-Seven Consecutive Cases
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Study Design. Retrospective study.
Objective. Compare outcomes of different treatment

methods for intraspinal synovial cysts.
Summary of Background Data. Intraspinal synovial

cysts are cited as an increasing cause of back pain and
radiculopathy. To date, few studies have compared out-
comes of differing treatment methods in patients with
synovial cysts.

Methods. We retrospectively reviewed 167 consecu-
tive patients undergoing surgical management of 195
symptomatic synovial cysts at a single institution over 19
years. The incidence of postoperative mechanical back
pain, radiculopathy, and cyst recurrence was compared
between patients undergoing unilateral hemilaminec-
tomy (n � 51), bilateral laminectomy (n � 39), facetec-
tomy with in situ fusion (n � 18), and facetectomy with
instrumented fusion (n � 56).

Results. A total of 155 (97.5%) patients presented with
radiculopathy, 132(82.5%) with mechanical back pain, 31
(20%) with neurogenic claudication, and 5 (3.2%) with blad-
der dysfunction. Most cysts occurred in the lumbar spine.
After surgery, back and radicular pain improved in 91.6%
and 91.9% patients, respectively. By a mean follow-up of
16 � 9 months, 36 (21.6%) patients developed recurrent
back pain, 20 (11.8%) recurrent leg pain, and 5 (3%) recur-
rent synovial cysts. Patients undergoing laminectomy had a
significantly increased cyst recurrence incidence compared
to fusion groups via log-rank test (P � 0.042), and this risk
was decreased to baseline with instrumented fusion on re-
operation. Laminectomy was also associated with the high-
est increased risk of recurrent back pain in both log-rank test
(P � 0.018) and proportional hazards regression (HR): 1.64
(1.00–3.45), P � 0.05. Instrumented fusion had the lowest
risk for back pain recurrence.

Conclusion. Hemilaminectomy or laminectomy re-
mains one of the mainstay surgical treatments for symp-
tomatic intraspinal synovial cysts. Our experience shows
that the majority of patients undergoing decompression/
excision of synovial cysts will have immediate improve-
ment in back and leg pain. However, within 2 years,

patients receiving hemilaminectomy or laminectomy
alone have an increased incidence of back pain and cyst
recurrence. Decompression with instrumented fusion ap-
pears to be associated with the lowest incidences of cyst
recurrence or back pain.
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Synovial or ganglion cysts usually present in the joints of
the extremities such as the wrist, knee, ankle, and foot.1

Intraspinal juxtafacet cysts are rare, but recently have
been documented with increasing frequency due to im-
proved imaging methods.2,3 Although juxtafacet cysts
have been reported in the ligamentum flavum,4–7 cervi-
cal,8–19 as well as thoracic spine,19–25 the majority of
such spinal cysts are found in the lumbar region,26,27 and
have been identified as a cause of lower back and radic-
ular pain.28

Though these cysts have been clinically associated
with degenerative spinal disease such as osteoarthritis,
spondylolisthesis, degenerative disc disease, spinal steno-
sis, and scoliosis,27 our understanding of their pathogen-
esis remains limited. Currently, several etiological theo-
ries have been advanced to explain the cause of these
cysts, including the role of inflammation, congenital con-
ditions, myxoid degeneration of collagen tissue, develop-
mental arrest of synovial tissue and metaplasia of pleu-
ropotential mesenchymal cells, and proliferation of
fibroblasts with increased hyaluronic acid produc-
tion.29–32 Because most juxtafacet cysts arise from the
most mobile level of the vertebral column (L4–L5), some
have advocated that segmental instability may play a key
role in their formation.33,34

Since its first description in 1950,35 intraspinal syno-
vial cysts have been treated with multiple different meth-
ods. While some have advocated conservative manage-
ment of these juxtafacet cysts,36 –38 it is clear that
most patients eventually fail and require surgery.27,39

Within the past 40 years, cyst excision has been per-
formed via hemilaminectomy,40–43 bilateral laminec-
tomy only,2,5,16,19,22,24,25,40–42,44–58 bilateral laminec-
tomy with medial facetectomy,33,57 and total
facetectomy with instrumented or noninstrumented fu-
sion,26,27,31,33,42,44,47,48,50,54,55,59–63 with bilateral lam-
inectomy only being the most cited in the literature.
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Within the past decade, some have also advocated the
use of microsurgical technique via flavectomy to perform
synovial cyst removal.47,48,64 Despite these various sur-
gical options, few have directly compared their outcome.

A comprehensive review of the literature reveals over
1000 cases of intraspinal synovial cysts in over 120 pub-
lications, almost 90% of which have been limited to case
reports or brief case series.12,19,37,38,40,45,51–53,55–57,65–93

Fifteen publications have described outcomes in more
than 20 patients,26,31,33,48,50,54,57,59,61,63,64,94–97 with 5
case series reporting surgical outcomes in more than 50
patients,33,50,54,59,61 and 1 case reporting a patient pop-
ulation over 100.54

In order to better understand the benefits and poten-
tial drawbacks of each surgical method, we present a
retrospective analysis of outcomes in patients presenting
with intraspinal synovial cysts at a single-institution
treated with surgical excision. We separate the patients
by treatment modality, compare the intra/perioperative
complications and postoperative outcomes, and assess
the relative contribution of each procedure to the out-
come of each surgical cohort. This is the first study to
statistically quantify the efficacies of each surgical out-
come individually.

Materials and Methods

We reviewed patient data obtained for all patients undergoing
surgical management for symptomatic synovial cysts over the
past 19 years at our institution. Patient demographics such as
age, sex, and comorbidities including diabetes, coronary artery
disease, osteoporosis, obesity, smoking, hypertension, and pre-
vious surgery were documented. Patients’ presenting symp-
toms—such as low back pain, radiculopathy, weakness, sen-
sory deficits, neurogenic claudication, and bowel and bladder
dysfunction—were noted, as well as their duration. The level of
each cystic lesion was recorded from clinical notes, and the
presence of degenerative spinal conditions such as scoliosis,
degenerative disc disease, and spondylolisthesis was verified
with radiographic images. Bilateral or multiple synovial cysts
were noted.

Operative notes were reviewed for classification of surgical
procedures into the 4 following categories: unilateral hemilam-
inectomy, bilateral laminectomy, facetectomy with in situ fu-
sion, or facetectomy with instrumented fusion. The bilateral
laminectomy group contained those with or without medial
facetectomies to minimize reporting bias. Three cases were dis-
carded from analysis because specific operative procedures
could not be discerned from patient records.

While the treatment paradigm was not standardized over all
cases in this series, the size and location of the cyst tended to
dictate the approach to remove the cyst. Patients with smaller
cysts or those with very medial joint attachments/positions of-
ten received a laminectomy, as this would allow cyst excision
without disruption of much of the facet. Patients with larger
cysts or those that projected more lateral or into the foramen
often required partial or sometimes complete facetectomy. The
majority of those cases were then fused either in situ or with
pedicle screw instrumentation. The cases of bilateral laminec-
tomy were in patients with a large cyst projecting towards the
midline, or those with bilateral cysts.

Intra and perioperative data such as blood loss, length of
hospitalization, incidental durotomies, cerebrospinal fluid
leakage, deep venous thrombosis, pulmonary embolism, infec-
tion, hematoma, wound dehiscense, discharge to rehabilitation
facilities, recurrence of cysts, reoperations, and instrumenta-
tion failure were obtained from operative, discharge, and clinic
notes. Postoperative follow-up times, as well as functional out-
comes (back pain and leg radiculopathy), were ascertained
from follow-up clinical notes and telephone calls.

Pre-, intra-, and postoperative variables were compared be-
tween patients undergoing unilateral hemilaminectomy (n �
51), bilateral laminectomy (n � 39), facetectomy with in situ
fusion (n � 18), and facetectomy with instrumented fusion
(n � 56) via one-way ANOVA for continuous, normal data,
and the Kruskal–Wallis test for continuous, non-Gaussian data
(reported as medians with interquartile range) or noncontinu-
ous data. Data analysis was performed Prism 5, GraphPad
Software Inc. Statistical significance was defined as P � 0.05.

Kaplan-Meir curves of postoperative mechanical back pain,
postoperative radicular pain, and recurrent cyst formation
were generated and compared between all 4 patient groups via
log-rank (Mantel-Cox) analysis. Data analysis was performed
on Prism 5, GraphPad Software Inc. Cox proportional-hazard
regression models were generated for each surgical cohort for
both recurrent cyst formation and postoperative mechanical
back pain. Data analysis was performed on StatView 5.0, SAS
Institute Inc. Statistical significance for all tests and regression
models was defined as P � 0.05.

Results

Patient Population
A total of 167 patients were identified who underwent
surgical treatment for their symptomatic synovial cysts
over the course of 19 years, from 1990 until present. The
mean age was 63.00 � 12.04, and 77 (46.1%) were
male. Patients presented with comorbidities such as dia-
betes (21 [13.5%]), coronary artery disease (23
[14.7%]), osteoporosis (12 [7.6%]), obesity 11 [7.0%]),
smoking history 13 [8.3%]), hypertension (68 [43.6%]),
and a history of previous back surgery (54 [34.0%]). The
age, sex, and comorbidities were not disproportionately
represented in any 1 of the 4 surgical cohorts (Table 1):
age (P � 0.09), sex (P � 0.87), diabetes (P � 0.43),
coronary artery disease (P � 0.37), osteoporosis (P �
0.59), obesity (P � 0.18), smoking history (P � 0.34),
hypertension (P � 0.50), history of previous surgery
(P � 0.16).

A total of 132 (82.5%) patients presented with back
pain (Figure 1) and a median symptom length of 12
months and an interquartile (IQR) range of 4 to 36
months (Figure 2). 155 (97.5%) and 63 (39.9%) of all
patients presented with lower extremity radiculopathy
and motor weakness, respectively, with median symp-
tom lengths of 8.5 months IQR [3.13, 24]) and 6 months
(IQR [3,17]). Less patients (53 [33.3%]) were found to
have sensory deficits and still fewer had neurogenic clau-
dication (31 [20%]). The duration of sensory deficits was
7.5 months (IQR [3, 13.75]) and 19 months (IQR [6,48])
for neurogenic claudication. Only 5 (3.2%) patients pre-
sented with bowel and/or bladder dysfunction, with me-
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dian time to presentation being 6 months (IQR [4.5, 9]).
In general, patients who underwent hemilaminectomy
alone were less likely to have motor weakness, sensory
deficits, or neurogenic claudication compared to the

other surgical cohorts. Patients who underwent facetec-
tomy and instrumented fusion had the highest rates of
preoperative neurogenic claudication and sensory defi-
cits; all patients with preoperative bladder and/or bowel

Table 1. Characteristics of All Patients Undergoing Surgical Management of Intraspinal Synovial Cysts

Characteristics
Total Patient

Number Hemilaminectomy Laminectomy
Facetectomy �
In Situ Fusion

Facetectomy �
Instrumented Fusion P

No. cases 167 51 39 18 56
Age (mean) 63.00 � 12.04 59.65 � 11.89 65.60 � 13.72 65.2 � 11.19 63.2 � 10.84 0.09
Sex (male, %) 77 (46.1) 26 (51.0) 18 (46.2) 9 (50.0) 24 (42.9) 0.87
Comorbidities

Diabetes (%) 21 (13.5) 5 (9.8) 8 (20.5) 2 (11.1) 6 (10.7) 0.43
Coronary artery disease (%) 23 (14.7) 4 (7.8) 8 (20.5) 2 (11.1) 8 (14.3) 0.37
Osteoporosis (%) 12 (7.6) 2 (3.9) 3 (7.7) 1 (5.6) 6 (10.7) 0.59
Obesity (%) 11 (7.0) 1 (2.0) 5 (12.8) 2 (11.1) 3 (5.4) 0.18
Smoking history (%) 13 (8.3) 2 (3.9) 2 (5.1) 2 (11.1) 7 (12.5) 0.34
Hypertension (%) 68 (43.6) 17 (33.3) 18 (46.2) 7 (38.9) 26 (46.4) 0.50
Previous surgery (%) 54 (34.0) 20 (39.2) 7 (17.9) 7 (38.9) 19 (33.9) 0.16

Presenting symptoms
Back pain (%) 132 (82.5) 44 (86.3) 27 (73.0) 12 (92.3) 47 (87.5) 0.19
Length of back pain symptoms (mo),

median (IQR)
12 (4, 36) 6 (3, 14.5) 12 (5, 48) 12 (5.5, 120) 9 (5, 36) 0.19

Radiculopathy (%) 155 (97.5) 51 (100.0) 36 (97.3) 12 (100.0) 53 (94.6) 0.34
Length of radicular symptoms (mo),

median (IQR)
8.5 (3.13, 24) 6.5 (3, 15.75) 6.5 (3, 16) 12 (6, 51) 10 (6, 36) 0.20

Motor weakness (%) 63 (39.9) 13 (25.5) 18 (50) 4 (33.3) 26 (46.4) 0.07
Length of weakness symptoms (mo),

median (IQR)
6 (3, 17) 6.5 (3, 10) 13 (3, 19) 12 (8, 64) 6 (2.9, 18.8) 0.66

Sensory deficits (%) 53 (33.3) 10 (19.6) 13 (35.1) 4 (33.3) 25 (44.6) 0.06
Length of sensory symptoms (mo),

median (IQR)
7.5 (3, 13.75) 13 (6.5, 33) 7 (1.75, 13) 8 (6, 14) 6 (3, 12) 0.80

Bowel/bladder dysfunction (%) 5 (3.2) 0 (0) 0 (0) 1 (8.3) 4 (7.55) 0.08
Length of BB symptoms (mo),

median (IQR)
6 (4.5, 9) — — — 6 (4.5, 9) —

Neurogenic claudication (%) 31 (20) 6 (11.8) 6 (17.1) 2 (16.7) 17 (31.5) 0.08
Length of NC symptoms (mo),

median (IQR)
19 (6, 48) 2 (2, 2) 24 (16, 72) 18 (18, 18) 8 (5.5, 46.5) 0.42

Level of cyst (number)
Cervical/cervicothoracic 8 0 1 1 6 —
Thoracic/thoracolumbar 3 0 1 0 2 —
Lumbar/lumbosacral 184 54 40 21 69 —

Bilateral cysts (%) 19 (11.7) 1 (2) 2 (5.3) 4 (23.5) 12 (21.8) 0.003
Spondylolisthesis (%) 53 (32.9) 4 (7.8) 7 (18.4) 5 (31.2) 37 (68.5) �0.0001

IQR indicates interquartile; BB, bowel/bladder; NC, neurogenic claudication.

Figure 1. Incidences and presenting symptoms for all patients with intraspinal synovial cysts.
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dysfunction underwent fusion. Despite these general
trends, none of these preoperative symptoms differed sta-
tistically between each of the surgical cohorts.

Eight cysts were located in the cervical/cervicothoracic
spine, 3 were found in the thoracic/thoracolumbar spine,
and 184 in the lumbar/lumbosacral spine. Of these, 112
(57.4%) were found at L4–L5, 37 were found at L3–L4
(19.0%), 25 (12.8%) at L5–S1, 5 (2.6%) at L2–L3, 5
(2.6%) at L1–L2, 4 (2.1%) at C7–T1, and 1 (0.5%) each
at C1–C2, C2–C3, C3–C4, C4–C5, T1–T2, T11–T12,
and T12–L1 (Figure 3). Of the 8 cervical/cervicothoracic
cases, 7 were treated with cyst excision, facetectomy and
arthrodesis, as were 2 of the 3 thoracic/thoracolumbar
cases. Among all patients, 19 (11.4%) were found to
have bilateral cysts, and the majority of these cysts were
found at the L4–L5 level, and all occurred in the lumbar
spine. Twelve (21.8%) of these patients were treated

with an instrumented fusion (P � 0.003). Similarly, of
the 53 (32.9%) patients who had radiographic evidence
of spondylolisthesis, 37 (68.5%) were treated with fac-
etectomy and instrumented fusion (P � 0.0001). This
decompression with instrumented fusion cohort also in-
cluded 2 patients (1.2%) with scoliosis, and 14 (8.5%)
with degenerative disc disease. In total, 14 (8.3%) of
patients had hemorrhagic synovial cysts, as defined
by either gross blood found in the cyst during surgery,
and/or hemosiderin identified in surgical pathology
reports.

Intra/Perioperative Outcomes
Patients were hospitalized for an average of 4.2 � 3.2
days (Table 2s). Patients who received facetectomy with
instrumented fusion had the longest hospitalization stay
at 5.8 � 3.2 days (P � 0.0001). In addition, they also had

Figure 2. Duration of symptoms
in patients presenting with in-
traspinal synovial cysts.

Figure 3. Synovial cyst location.

1047Postsurgical Outcomes for Spinal Synovial Cysts • Xu et al



the greatest amount of blood loss intraoperatively, with
a median of 600 mL, (IQR [475, 925]), (P � 0.0001).
This group also had the highest number of perioperative
complications. Of the total 19 (11.5%) incidental du-
rotomies, 12 (21.4%) occurred in this group (P � 0.03).
This cohort also had the only cases of cerebral spinal
fluid leakage, deep venous thrombosis, and pulmonary
embolism with an incidence of 1 (1.8%) each (P �
0.59). All 4 (7.1%) cases of postoperative wound in-
fections (P � 0.049) and both cases of wound dehis-
cence (3.6%) occurred in this group (P � 0.27) as well.
The only case of spinal hematoma development oc-
curred in the laminectomy only surgical group (P �
0.36). Of the patients, 29 (17.2%) were discharged to
rehabilitation, and this was not statistically different
between cohorts (P � 0.24).

Postoperative Outcomes
Patients were observed-up for an average of 16.5 � 9.2
months, with a range of 1 to 36.2 months. 71 (42.5%) of
patients have greater than 24 months follow-up. Overall
incidences of reoperations during follow-up due to etiol-
ogies such as disc herniations, vertebral body collapse,
instrumentation failure, pseudarthrosis, symptom recur-

rence were not statistically different between cohorts
(P � 0.53). Within the follow-up period, however, there
were a total of 5 (3%) cyst recurrences at the original
spinal level. Interestingly, 3 of these occurred in the bi-
lateral laminectomy group, and 2 occurred in the hemi-
laminectomy group (Table 2). No cyst recurrences oc-
curred in the facetectomy with in situ arthrodesis group
or the facetectomy with instrumented fusion cohort. Al-
though this was not found to be significant compared
across 4 treatment groups, a �2 test revealed the inci-
dence of cyst recurrence in the bilateral laminectomy
group to be significantly higher compared to the instru-
mented fusion group (P � 0.03). Similarly, comparison
of Kaplan Meier curves between the surgical treatment
groups via log-rank test revealed that the bilateral lami-
nectomy surgical cohort had a significantly higher inci-
dence of cyst recurrence over time compared to patients
who received complete facetectomy and fusion, P �
0.042 (Figure 4). A Cox proportional hazards regression
(HR) model showed the cyst recurrence hazards ratio
with 95% confidence intervals as 1.39 (0.67–24.4) for
the laminectomy group, although this did not reach sig-
nificance, P � 0.12. Though the hemilaminectomy co-

Table 2. Intra/Perioperative Variables for Surgical Management of Intraspinal Synovial Cysts

Characteristics
Total Patient

Number Hemilaminectomy Laminectomy
Facetectomy �
In Situ Fusion

Facetectomy �
Instrumented Fusion P

No. cases 167 51 39 18 56 —
Length of hospitalization 4.2 � 3.2 2.9 � 2.6 2.9 � 2.7 2.7 � 2.1 5.8 � 3.2 �0.0001
Incidental durotomy (%) 19 (11.5) 2 (3.9) 3 (7.7) 2 (11.7) 12 (21.4) 0.03
CSF leakage (%) 1 (0.6) 0 (0) 0 (0) 0 (0) 1 (1.8) 0.59
Blood loss (mL), median (IQR) 350 (100, 650) 125 (100, 237.5) 100 (100, 300) 450 (250, 725) 600 (500, 925) �0.0001
DVT (%) 1 (0.6) 0 (0) 0 (0) 0 (0) 1 (1.8) 0.59
PE (%) 1 (0.6) 0 (0) 0 (0) 0 (0) 1 (1.8) 0.59
Infection (%) 4 (2.4) 0 (0) 0 (0) 0 (0) 4 (7.1) 0.049
Hematoma (%) 1 (0.6) 0 (0) 1 (2.6) 0 (0) 0 (0) 0.36
Wound dehiscence (%) 2 (1.2) 0 (0) 0 (0) 0 (0) 2 (3.6) 0.27
Reoperation (%) 17 (10.2) 5 (9.8) 2 (5.1) 3 (16.6) 7 (12.5) 0.53
Discharge to rehabilitation (%) 29 (17.2) 9 (13.7) 6 (15.4) 4 (22.2) 10 (17.8) 0.92
Immediate postoperative back pain (%) 11 (8.4) 4 (9.3) 1 (3.8) 2 (11.1) 2 (4.0) 0.44
Immediate postoperative radiculopathy (%) 12 (8.1) 6 (12.2) 1 (3.8) 2 (11.1) 2 (3.9) 0.20
Recurrent cyst at last follow-up (%) 5 (3.0) 2 (3.9) 3 (7.7) 0 (0) 0 (0) 0.15
Back pain at last follow-up (%) 36 (21.6) 14 (27.4) 15 (38.5) 3 (17.6) 4 (7.5) 0.002
Radiculopathy at last follow-up (%) 20 (11.8) 7 (13.7) 5 (12.8) 3 (17.6) 5 (8.9) 0.79

CSF indicates cerebrospinal fluid.

Figure 4. Kaplan-Meier plots of
postoperative intraspinal synovial
cyst recurrence at the level of sur-
gical resection. Markers represent
censor points. Patients who re-
ceived bilateral laminectomy had a
significantly higher chance of cyst
recurrence over time (P � 0.042)
when compared with the fusion co-
horts. Patients who received unilat-
eral hemilaminectomy also had a
higher chance of cyst recurrence
compared to patients who under-
went fusion, but this did not reach
statistical significance (P � 0.14).
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hort also experienced 2 cyst recurrences, this was not
significant via either log-rank or Cox proportional HR.

Thirty-six (21.6%) patients experienced recurrent
mechanical back pain. Between the 4 surgical cohorts,
this was highly significant (P � 0.002) in cross-sectional
data comparison (Table 2). Kaplan-Meier plots revealed
that when time is taken into account, the bilateral lami-
nectomy group had an increased incidence of mechanical
back pain (P � 0.018) compared with the hemilaminec-
tomy only, in situ fusion, and instrumented fusion
groups (Figure 5). This increase in postoperative back
pain in the laminectomy group was highly significant
when compared against the instrumented fusion group
only, (P � 0.001). The unilateral hemilaminectomy co-
hort also had a statistically increased incidence of post-
operative back pain compared to the instrumented fu-
sion group only, (P � 0.044). Though the in situ fusion
group did have an increased incidence of back pain com-
pared to the instrumented fusion cohort, this did not
reach statistical significance, (P � 0.25). These relation-
ships were again confirmed via Cox proportional HR,
which demonstrated a back pain recurrence hazards ra-
tio of 1.64 (1.00–3.45) for the bilateral laminectomy
group (P � 0.05). Though patients who received instru-
mented fusion had the lowest rates of postoperative me-
chanical back pain at last follow-up, the decreased haz-
ards ratio of 0.66 (0.34–1.26) was not significant via
Cox proportional HR (P � 0.20).

Of note, longer follow-up times did not impact symp-
tom recurrence or reoperation rates. In fact, the inci-
dence of recurrent lower back pain and cyst recurrence
was similar between patients followed for �1 year versus
those followed for �1 year (lower back pain: 22.5% vs.
17.1%; cyst recurrence: 3.22% vs. 2.5%). Median time
to cyst recurrence was 12 months after surgery. Median
time to postoperative low back pain was 12.3 months.
Additionally, within the follow-up period, of all patients,
20 (11.9%) developed recurrent radicular pain. Each
surgical cohort did not experience significantly different
incidences in radicular pain development (Table 2). Spi-
nal level, gender, age, cyst size, smoking, obesity, osteo-

porosis, and spondylolisthesis were not associated with
outcome in Cox proportional HR.

Discussion

Ganglion and synovial cysts were first described as jux-
tafacet cysts by Kao et al in the late 1960s and early
1970s.80,98 Currently, the definitive diagnosis to distin-
guish between the 2 types of cysts may only be made via
pathologic examination. While synovial cysts have a lin-
ing of cuboid, epithelium-like synovial cells with a clear or
xanthochromic fluid, ganglion cysts have a gelatinous, pro-
teinaceous material with myxoid degeneration of the fi-
brous adventitial tissue, but importantly, no synovial lin-
ing.30,46 However, distinguishing between ganglion and
synovial cysts is only of histologic value, as their clinical
features, treatment, and prognosis are the same.94

Patients with intraspinal juxtafacet cysts typically
present with low back pain, radicular pain, neurogenic
claudication, or cauda equina syndrome, although symp-
tom severity depends on the size and location of
the cyst.36,41,99,100 Synovial cysts which occur in the cer-
vical or thoracic spine may present with myelopa-
thy.11,13,18,19,33,58 In a review paper of 499 synovial
cysts published in the literature, Boviatsis et al found 258
(52.5%) patients with back pain, 303 (61.7%) with ra-
diculopathy, and 183 (37.2%) with motor deficits. In
addition, 187 (38%) experienced sensory loss and 116
(23.6%) had neurogenic claudication.27 These results,
culled from 10 separate studies, affirms the high preva-
lence of these symptoms reported in our patient cohort,
which documented 132 (82.5%) patients presenting
with back pain, 155 (97.5%) with radiculopathy, 63
(39.9%) with motor weakness, and 53 (33.3%) and 31
(20%) with sensory deficits and neurogenic claudication,
respectively. In line with the fact that intraspinal synovial
cysts rarely present with decreased sphincter tone,25,26,94

our series only had 5 (3.2%) patients with bowel/bladder
dysfunction. Interestingly, we observed a slight female
predominance (53.9%) in our patient cohort which has
been reproduced by Boviatsis et al, Lyons et al, and oth-

Figure 5. Kaplan-Meier plots of
postoperative, recurrent me-
chanical back pain after intraspi-
nal synovial cyst excision. Mark-
ers represent censor points. The
bilateral laminectomy cohort had
an overall increased incidence of
mechanical back pain over time
compared to the other cohorts by
log-rank test, P � 0.018. This was
highly significant when com-
pared against the instrumented
fusion group only, P � 0.001. The
unilateral hemilaminectomy co-
hort had a statistically increased
incidence of postoperative back
pain compared to the instrumented fusion group only, P � 0.044. Though the in situ fusion group did have an increased incidence of back
pain compared to the instrumented fusion cohort, this did not reach statistical significance, P � 0.25.
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ers as well.27,54,64 The basis and relevance—if any—of
this observation remains to be elucidated.

An MRI is preferable to a CT in terms of diagnostic
imaging, as the former has a sensitivity close to 90%,
whereas the latter only has a sensi t iv i ty of
70%.43,58,65,101–103 On MRI, synovial cysts will gener-
ally appear as well circumscribed, smooth, extradural
lesions that are adjacent to facet joints. They are gener-
ally hypointense on T1-weighted images and hyperin-
tense on T2-weighted sequences.27 Note that blood
present in the cyst will appear hyperintense on T1-
weighted images.26,55,56

To date, the etiology and pathogenesis of intraspinal
synovial cysts remains unclear. Currently, it is thought
that these cysts are linked to spinal degeneration and
segmental instability.50,60,63,104 Specifically, spinal de-
generation is hypothesized to cause protrusion of the
synovial membrane through defects of the joint capsule,
creating the formation of a para-articular cavity which
may be filled with synovial fluid or air.27,29 In line with
this hypothesis, synovial cysts have been noted to copre-
sent with other degenerative spinal conditions such as
spondylolisthesis, degenerative disc disease, spinal steno-
sis, and scoliosis. Our findings—which showed 53
(32.9%) patients with radiographic evidence of spon-
dylolisthesis (mostly grade I), 14 (8.5%) with degenera-
tive disc disease, and 2 patients (1.2%) with scoliosis—
corroborate the findings of meta-analysis by Boviatsis et
al, which found that intraspinal synovial cysts were most
commonly associated with spondylolisthesis (43.4%),
followed by degenerative disc disease (13.2%), with sco-
liosis (1.4) and spinal stenosis (1.4%) being much less
common.27

In addition, the fact that the most mobile level of the
spine (L4–L5) is associated with the vast majority of
synovial cysts—again replicated by our study (n � 112,
57.4%)—supports the notion that segmental instability
may be a significant etiological factor to these cysts’
pathogenesis.105–108 Moreover, of our 19 patients with
bilateral cysts, 14 were affected at L4–L5, and the 5
remaining patients had juxtafacet cysts elsewhere in the
lumbar spine. Further strengthening the link between
facet joint instability and synovial cyst development is
the observation that trauma is a well-known cause of
acute exacerbation or subacute onset of clinical symp-
toms.9,11,29,34,37,42,51,60,62,82,91,105,107,109 In addition, in
vitro experiments have shown that endothelial cells
within the synovium of these cysts produce growth
factors that stimulate further increased synovial pro-
liferation. This establishes a potential pathogenic cycle
where the microtrauma of daily activities causes spinal
degeneration, prompting synovial membrane prolifer-
ation and destabilization of the facet joint, which then
actively stimulates the synovial membrane to prolifer-
ate, further exacerbating and perpetuating spinal seg-
mental instability.110

Our study demonstrates that only patients who re-
ceived unilateral hemilaminectomy (n � 51) or patients

who underwent bilateral laminectomy (n � 39) experi-
enced cyst recurrence (n � 2, n � 3, respectively) at the
same spinal level. In contrast, none of the 74 patients
who received complete facetectomies with fusion proce-
dures experienced cyst recurrence. This increase in cyst
recurrence incidence over time was significantly in-
creased in the laminectomy group, P � 0.042 (Figure 4).
A complete facetectomy allows for a complete cyst and
synovium excision, which may explain the lack of recur-
rence in patients who underwent this procedure. More-
over, hemilaminectomy or laminectomy alone may lead
to increased motion across those spinal levels, and po-
tentially increase the risk of subsequent synovial cyst re-
currence. While cyst reoccurrence in our patients who
received unilateral hemilaminectomies in our study did
not reach statistical significance, one must keep in mind
that cyst recurrences overall are a relatively uncommon
phenomenon and the 51 patients in this cohort may not
possess enough power to detect this complication at sta-
tistically significant levels.26,31,33,44,50,51,57,61,72,111 A
potential explanation for the greater incidence of cyst
recurrence with bilateral laminectomy (7.7%) as com-
pared to unilateral hemilaminectomy (3.9%) may be due
to the limited muscle and joint disruption caused by a
unilateral hemilaminectomy. Our findings reported here
closely resemble our detailed review of all intraspinal
synovial cyst cases (�1000) reported in the literature,
which found that only 12 (1.7%) patients who received
nonfusion procedures had cases of same-level recurrent
cysts; this is in stark contrast to the 81 patients who
received decompression and fusion—none of whom had
recurrent cyst development.112 Importantly, we have
also separately observed that 7 patients in our study who
had reoperations for new development of symptomatic
synovial cysts at different locations than the original cyst
all had growth of these new cysts immediately rostral to
the original level—a location that is expected to have
increased instability due to surgical disruption of native
spinal architecture. For all of these patients, a reopera-
tion involving facetectomies with instrumented fusion
was carried out, and none of the patients had additional
synovial cyst development during follow-ups of over 2
years.

Our study also found that patients who received bi-
lateral laminectomy without fusion had a significantly
higher incidence of recurrent mechanical back pain com-
pared with other surgical cohorts, P � 0.018 (Figure 5).
Similar to the case with recurrent synovial cysts, we be-
lieve that this postoperative mechanical back pain may
be due to increased intervertebral joint instability in the
bilateral laminectomy cohort. Indeed, patients who re-
ceived decompression and instrumented fusion had the
lowest incidences of postoperative back pain, which was
also significant when compared to the hemilaminectomy
cohort, P � 0.044. Although this was not statistically
significant when compared to the in situ fusion group
(P � 0.25), this trend may nevertheless be valid, which
would allow for statistical detection with a greater pa-
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tient sample. It is worthy to note that recurrent back pain
occurred with some patients within the instrumented fu-
sion group, negating the notion that spinal instability is
the only culprit for back pain recurrence.

Within the past 5 years, there have been reports which
have advocated the use of microsurgical techniques to
resect synovial cysts via flavectomy.47,48,64 While none
of the patients in our study were treated via this method,
a review of the literature demonstrates that even this
minimal disruption of the spinal structures may create
enough spinal instability for cyst recurrence. In the larg-
est of these case series, Pirotte et al presented 46 patients
who were treated with complete microsurgical excision
in which bipolar coagulation was used to remove the
synovial membrane and the interapophysial joint was
preserved.64 A newly formed symptomatic synovial
cyst developed on the contralateral side or at a supe-
rior vertebral level in 5 patients (10.9%) within the
first postoperative year, suggesting that even micro-
surgical technique without arthrodesis may represent
an increased risk for enough spinal instability to cause
cyst recurrence.

Despite this data, one must be cautious in interpreting
this information singularly in favor of instrumented fu-
sion for patients with intraspinal synovial cysts. Indeed,
our patient cohort who underwent facetectomy with fu-
sion had the highest number of complications. Specifi-
cally, these patients had a significantly longer hospital
stay (P � 0.0001), a significantly higher chance of inci-
dental durotomy (P � 0.03), postoperative infection
(P � 0.049), and a significantly higher amount of blood
loss (P � 0.0001). Moreover, patients in the arthrodesis
group had a higher chance of cerebral spinal fluid leak-
age, deep venous thrombosis, pulmonary embolism, in-
fection, and wound dehiscence, although these inci-
dences were not significant statistically (Table 2).

Lastly, one must acknowledge that with all retrospec-
tive studies, patient cohorts represented in this study are
nonrandomized and thus subject to treatment bias.
Nonetheless, by demonstrating that each cohort does not
have significantly differing comorbidities or presenting
symptoms, we hoped to minimize such biases in data
analysis. Moreover, because treatment considerations of
the cervical and thoracic spine treatment conditions may
be different from that of the lumbar spine, we recalcu-
lated the statistical significance of our findings with all 8
cervical and 3 thoracic cases removed. Despite doing
this, the pattern of decreased incidences of cyst recur-
rence and back pain with fusion remained, further
strengthening the findings of our study.

Conclusion

In this study, we conducted a retrospective analysis of
167 patients who underwent surgical treatment for
symptomatic intraspinal synovial cysts. Patients were
observed up for 16.5 � 9.2 months, and during this time,
those who had a unilateral hemilaminectomy or bilateral
laminectomy procedure had increased rates of postoper-

ative cyst recurrence. This was found to be statistically
significant for the bilateral laminectomy cohort. The risk
for cyst recurrence was nonexistent in the facetectomy
with fusion groups. Moreover, patients who underwent
a laminectomy without arthrodesis were also statistically
more likely to experience postoperative recurrent me-
chanical back pain. Given that the majority of synovial
cyst patients reported in the literature are treated with
bilateral laminectomy, the findings of statistically signif-
icant cyst recurrence and postoperative mechanical back
pain in that population is noteworthy. Equally impor-
tant is the finding that a complete facetectomy and fusion
harbored the highest rates of postoperative complica-
tions. As this is the first retrospective study to quantita-
tively examine the risks and benefits of each treatment
option, additional prospective studies should be per-
formed to corroborate our findings.

Key Points

● Hemilaminectomy or bilateral laminectomy re-
mains one of the mainstay surgical treatments
for symptomatic intraspinal synovial cysts.

● This retrospective review of 195 symptomatic sy-
novial cysts shows that the majority of patients
undergoing decompression and excision of lum-
bar synovial cysts will experience immediate im-
provement in back and leg pain.

● However, within 2 years after surgery, patients
receiving hemilaminectomy or bilateral laminec-
tomy alone have an increased incidence of back
pain and cyst recurrence.

● Instrumented fusion, in addition to decompres-
sion, appears to reduce the incidence of cyst re-
currence and back pain.
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