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Abstract

Purpose Primary intraspinal facet cysts in the lumbar

spine are uncommon, but it is unclear whether cyst inci-

dence increases following decompression surgery and if

these cysts negatively impact clinical outcome. We

examined the prevalence, clinical characteristics, and the

risk factors associated with intraspinal facet cysts after

microsurgical bilateral decompression via a unilateral

approach (MBDU).

Methods We studied 230 patients treated using MBDU

for lumbar degenerative disease (133 men and 97 women;

mean age 70.3 years). Clinical status, as assessed by the

Japanese Orthopedic Association (JOA) score and findings

on X-ray and magnetic resonance images, was evaluated

prior to surgery and at both 3 months and 1 year after

surgery. The prevalence of intraspinal facet cysts was

determined and preoperative risk factors were defined by

comparing presurgical findings with clinical outcomes.

Results Thirty-eight patients (16.5 %) developed intra-

spinal facet cysts within 1 year postoperatively, and 24

exhibited cysts within 3 months. In 10 patients, the cysts

resolved spontaneously 1 year postoperatively. In total, 28

patients (12.2 %) had facet cysts 1 year postoperatively.

The mean JOA score of patients with cysts 1 year post-

operatively was significantly lower than that of patients

without cysts. This poor clinical outcome resulted from low

back pain that was not improved by conservative treatment.

Most cases with spontaneous cyst disappearance were

symptom-free 1 year later. The preoperative risk factors for

postoperative intraspinal facet cyst formation were insta-

bility (OR 2.47, P = 0.26), scoliotic disc wedging (OR

2.23, P = 0.048), and sagittal imbalance (OR 2.22,

P = 0.045).

Conclusions Postoperative intraspinal facet cyst forma-

tion is a common cause of poor clinical outcome in patients

treated using MBDU.

Keywords Decompression microsurgery � Minimally

invasive surgery � Lumbar spinal stenosis � Lumbar spine

Introduction

Surgical management of degenerative lumbar disease has

become progressively less invasive. Preservation of the

posterior spinal elements is the most important factor for

successful decompression surgery of lumbar canal stenosis

(LCS). Some authors have reported good clinical outcomes

following microsurgical bilateral decompression via a

unilateral approach (MBDU), a less invasive technique

preserving the posterior elements, including the paraver-

tebral muscle, facet joints, and lamina [1–6]. Some studies

have also reported the clinical results of MBDU for LCS in

mild instability cases, such as spondylolisthesis and com-

plications from haemodialysis [7, 8], but there are few

reports examining complications after MBDU or risk fac-

tors that might preclude certain patients from MBDU.

Improved diagnostic imaging techniques, especially

magnetic resonance imaging (MRI), have greatly facili-

tated the diagnosis of intraspinal lesions. Intraspinal facet
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cysts in the lumbar spine, including synovial and ganglion

cysts, are considered an uncommon cause of low back pain,

radicular pain, and cauda equina syndrome. Although

many cases of primary intraspinal facet cysts in the lumbar

spine have been reported [9–12], few have documented the

incidence of postoperative intraspinal facet cysts after

decompression surgery or identified preoperative risk fac-

tors [13, 14]. Therefore, we conducted a retrospective

analysis of 230 patients treated for lumbar degenerative

diseases using MBDU, focusing on the incidence, clinical

characteristics, and risk factors for postoperative intraspi-

nal facet cysts. We suggest that postoperative facet cyst

formation is a significant cause of poor clinical outcome

following MBDU. The purpose of this study was to

examine the prevalence, clinical characteristics, and the

risk factors associated with intraspinal facet cysts after

MBDU.

Materials and methods

Patients

This study included 230 patients (334 discs; 133 men, 97

women; age range 34–92 years; mean age 70.3 years)

treated in our institution from 2006 to 2010 by MBDU.

Clinical indications for this surgery were leg pain and/or

leg numbness inducing intermittent claudication (rather

than back pain). The radiological indications were lumbar

spinal stenosis, degenerative lumbar spondylolisthesis with

slippage \Meyerding Grade I, or degenerative lumbar

scoliosis with \20� of Cobb’s angle. The preoperative

diagnoses were lumbar spinal stenosis (129 patients),

degenerative lumbar spondylolisthesis (50 patients), and

degenerative lumbar scoliosis (51 patients). Patients with

primary intraspinal facet cysts were excluded. Level of

surgery was L2–3 in 18 discs, L3–4 in 104 discs, L4–5 in

204 discs, and L5–S1 in 8 discs.

Surgical procedure

Microscopic bilateral decompression via a unilateral

approach was modified from the method reported previ-

ously for complete decompression on the contralateral side

[6]. The laminotomy was performed on the side of

approach in the area of the ligamentum flavum insertion,

and resection of the articular process was performed in a

trumpeted fashion to the inner aspect of the pedicle, with

slight lateral tilting of the microscope. After the side of

approach had been completely decompressed, the operating

table and microscope were tilted about 15� to observe the

contralateral side. The basal part of the spinous process of

the caudal half of the cranial lamina and a small cranial

portion of the caudal lamina were removed with a high-

speed drill. Then, the contralateral lamina was undercut

with a high-speed air drill, leaving the ligamentum flavum

in place as protection for the dural sac and nerve root.

Following sufficient resection of the bony segment, the

ligamentum flavum was removed en bloc with a curette

while protecting the dural sac and contralateral nerve root

with a patty. Adequate decompression of the contralateral

side was confirmed by recognition of the inner aspect of the

contralateral pedicle (Fig. 1).

Clinical and radiographic evaluation

Clinical outcomes were evaluated by comparing the pre-

operative Japanese Orthopedic Association (JOA) scores

and X-ray findings (anterioposterior and lateral plain

X-rays) to the postoperative JOA scores, X-ray findings,

and MRI results at 3 months and 1 year. The ratio of JOA

score improvement was calculated using the formula pro-

posed by Hirabayashi [15, 16]. Slippage ratio was mea-

sured by the Boxall method from lateral view X-rays [17].

The angle of scoliosis was measured as the Cobb’s angle of

L1–5 from anteroposterior view X-rays. The development

of postoperative juxtafacet cysts was revealed by MRI.

Cysts were defined as round or oval lesions of material,

fluid, or blood signals arising from the facet joint. Synovial

juxtafacet cysts (non-intraspinal canal cysts) were not

included in this study. Typical acquisition settings for

T1-weighted images were TR = 580 ms, TE = 12 ms,

and slice thickness of 4 mm. For T2-weighted images,

typical settings were TR 4,000–7,500 ms, TE = 120 ms,

and slice thickness of 4 mm. Typical fields of view

were 300 mm 9 225 mm for sagittal images and 200 mm 9

150 mm for axial images.

Statistical analysis

Statistical correlations were examined using the Mann–

Whitney U, one-way analysis of variance (ANOVA), and

the Chi-squared (v2) tests. Probability values \0.05 were

considered statistically significant.

Results

Prevalence of intraspinal facet cysts

Intraspinal facet cysts were observed in 24 patients (26

cysts) 3 months postoperatively. One year postoperatively,

10 of these early cysts had disappeared, while 16 cysts in

14 patients remained. Fourteen newly developed cysts were

observed in 14 patients 1 year postoperatively. In total, 40

postoperative intraspinal facet cysts developed in 38
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patients during the first postoperative year (40/334 or

11.9 % of treated discs in 38/230 or 16.5 % of patients).

Twenty-eight patients had facet cysts (30 in total) 1 year

postoperatively (12.2 % of patients, 8.9 % of treated discs)

(Fig. 2).

Patients with cysts were categorised into three groups:

Group A patients developed cysts 3 months postopera-

tively that disappeared within 1 year (10 patients, 10

cysts), Group B patients developed cysts within 3 months

that were still present 1 year postoperatively (14 patients,

16 cysts), and Group C patients developed cysts[3 months

postoperatively that remained 1 year later (14 patients, 14

cysts). Table 1 presents patient demographics, including

data on Group N, i.e. patients without postoperative facet

cysts. Mean age, operative time, blood loss, and gender

ratio did not differ significantly between the groups.

Locations of postoperative intraspinal facet cysts are pre-

sented in Table 2. The most common sites in all groups

were L3–4 and L4–5; few cysts developed at L2–3 and L5–

S1. Cyst incidence on the approach side was nearly equal

to that on the contralateral side in Groups A and B with

early cyst development. The later developing cysts of

Group C were more frequently on the approach side. In

Groups B and C, bilateral cysts developed more frequently

than in Group A.

Clinical results

Mean operative time for all patients was 169.3 min (range

59–391 min) and mean operative time per level was

116 min. Mean total blood loss was 80.3 ml (range

0–480 ml) and 55.2 ml per level. Mean JOA score was

12.5 preoperatively, 21.9 at 3 months postoperatively, and

22.9 at 1 year postoperatively. No patients presented with

neurological deficits postoperatively, and none required a

second surgery because of worsening symptoms. We

compared the clinical results among the four groups

(Fig. 3). Mean preoperative JOA scores were 12.8 in Group

N, 12.1 in Group A, 11.5 in Group B, and 10.3 in Group C.

Three months postoperatively, mean JOA scores improved

significantly to 23.1 in Group N and to 20.1 in Group C;

Groups A and B demonstrated more modest improvements

(13 and 14.5, respectively). However, the mean JOA score

of Group A improved to 22.6 points, while that of Group C

regressed to 14.8 at 1 year postoperatively. Mean recovery

ratios of JOA scores 1 year postoperatively were 69.1 % in

Group N, 62.1 % in Group A, 27.4 % in Group B, and

24 % in Group C. Recovery ratios of Groups B and C were

significantly lower than that of Group N.

We analysed the symptoms of patients with cysts by

group (Fig. 4). Patients with radicular symptoms (leg pain)

used a steroid injection to the nerve roots and those with

low back pain used medication, physical therapy, and facet

joint block. More than half of Group A and B patients

reported symptoms associated with cysts, whereas there

Fig. 1 Schema showing our modified microsurgical bilateral decompression via a unilateral approach (MBDU) method (see ‘‘Materials and

methods’’ and ‘‘Surgical procedure’’ for details)

Newly developed cysts were 
observed 1 year postoperatively.

24 patients developed cysts 3 months postoperatively

Post–op.
3 month 

10  (Group A )

24 patients

28 patients 
(12.2%)

Post–op.
1 year 

38 patients
(16.5%)

14  ( Group B ) 14  ( Group C )

Cysts disappeared within 1 year.

Cysts were still present 1 year postoperatively.

230 patients

Fig. 2 Prevalence of intraspinal facet cysts. Thirty-eight patients

(16.5 %) developed postoperative intraspinal facet cysts developed at

some point during the first postoperative year. In 28 patients, the facet

cysts persisted 1 year after surgery (12.2 %)
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were no symptoms in the majority of Group C patients (12/

14, 86 %) 3 months postoperatively. About half of the

patients in Group A had radicular pain that was relieved by

the nerve block. One year postoperatively, there were no

symptoms in 9 patients (90 %) in Group A; however, more

than half of the patients in Groups B and C with persistent

or late developing cysts reported low back pain that did not

improve with conservative treatment resulting in poor

clinical outcome.

Radiographic factors related to cyst development

We examined the relationship between radiographic find-

ings that may predict postsurgical complications (instabil-

ity, scoliosis, scoliotic disc wedging, and sagittal

imbalance) and the presence of cysts (n = 28) 1 year

postoperatively (Table 3). Preoperative anteroposterior

instability was defined as anteroposterior translation of

[3 mm by flexion–extension. Scoliosis was defined as

having a Cobb’s angle of [10� at L1–5. Preoperative

scoliotic disc wedging was defined as wedging of [5� on

anteroposterior X-rays in supine position (Fig. 5). Sagittal

imbalance was defined as [50 mm distance between the

C7 plum line and sacral promontorium on lateral view of

the spine in standing. Postoperative exacerbation of insta-

bility was defined as a translational increase of C3 mm

1 year postoperatively. Postoperative progress of scoliosis

and scoliotic disc wedging were defined as an increase in

scoliosis to C5� and an increase of C3� for wedging.

Exacerbation of sagittal imbalance was defined as an

increase in anterior displacement of C50 mm (Fig. 6). In

total, there were 59 patients of preoperative instability, 51

of scoliosis, 77 of scoliotic disc wedging, and 84 of pre-

operative sagittal imbalance. There was an association

between preoperative instability and postoperative cyst

formation (OR 2.47, P = 0.26). Preoperative scoliotic disc

wedging (OR 2.23, P = 0.048) and preoperative sagittal

imbalance (OR 2.22, P = 0.045) were significantly asso-

ciated with postoperative cyst formation. Postoperative

increases in instability, scoliosis, scoliotic disc wedging,

and sagittal imbalance were not associated with postoper-

ative cyst development.

Discussion

Primary lumbar intraspinal facet cysts are rare, observed in

only 2.3 % of patients referred for back pain or radicu-

lopathy [11]. Postoperative lumbar intraspinal facet cysts

also appear to be uncommon, but may be more frequent

following lumbar decompression surgery. Ikuta et al. [13]

reported an 8.6 % prevalence of postoperative cysts after

Table 1 Patients’ demographics

Group A Group B Group C Group N

(patients

without cyst)

Number 10 14 14 192

Age (years) 75.8 69.2 70.7 70.1

Gender

(men/women)

8/2 11/3 9/5 105/87

Time of operation

(min)

187 173 174 168

Blood loss (ml) 64 92 88 80

Approach side

(right/left)

5/5 6/8 3/11 111/119

Diagnosis

(LCS/DS/DLS) 7/2/1 6/6/2 8/2/4 108/40/44

No. of levels decompressed

(1/2/3) 3/7/0 4/9/1 6/7/1 121/65/6

LCS lumbar canal stenosis, DS degenerative lumbar spondylolisthesis,

DLS degenerative lumbar scoliosis

Table 2 Location of postoperative intraspinal facet cyst

Total (Groups A,

B, and C)

Group

A

Group

B

Group

C

Level

L2–3 1 1 0 0

L3–4 17 5 6 6

L4–5 18 4 6 8

L3–4, L4–5 2 0 2 0

Side

Approach side 16 4 4 8

Contralateral side 15 6 5 4

Bilateral side 7 0 5 2

0

5

10

15

20

25

Group N Group A Group B Group C

*
*

(point)

pre–op. post–op. 3month post–op. 1 year

Fig. 3 Graph showing clinical outcome according to the Japanese

Orthopedic Association scoring system (JOA score). The asterisk

indicates the recovery ratio of JOA score in Groups B and C were

significantly lower than that in Group N (P \ 0.05)
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decompression surgery. In the present study, 16.5 % of

patients developed postoperative cysts at some point during

the first postoperative year, with 10.4 % developing cysts

within the first 3 months and 12.2 % exhibiting cysts

1 year later. MBDU was performed on many of our

patients presenting with severe degenerative changes of the

facet joints, including lumbar spondylolisthesis and

degenerative lumbar scoliosis, which may account for the

higher frequency of postoperative cysts.

Spinal segmental instability associated with facet joint

osteoarthritis is a common cause of juxtafacet cysts [18–

21]. The subsequent defect in the intervertebral joint cap-

sule becomes surrounded by myxoid degeneration and cyst

formation in the collagenous connective tissue. The cysts

then lead to inflammatory cell infiltration and synovial cell

proliferation, which result in the formation of a cystic

cavity that can communicate with the joint. Therefore,

primary synovial cysts are typically observed in the mobile

segments of the lumbar spine where spondylosis most

frequently occurs. The most common sites, in descending

order of incidence, are L4–5 and L3–4 [9, 20]. These

lumbar levels appear in association with the degeneration

of the facet joint and are probably caused by repetitive

trauma and a microinstability that produce areas of focal

weakness in the facet capsule. In this study, postoperative

juxtafacet cysts were most common at L3–4 and L4–5,

where degenerative spondylotic changes in facet joints were

most frequent which is characteristically similar to those of

primary facet joints. The pathogenic mechanisms for post-

operative intraspinal cysts development remain unknown,

but are similar among postoperative and primary intraspinal

post–op. 3 month 

post–op. 1 year 

0% 20% 40% 60% 80% 100%

non symptom LBP leg pain LBP+leg pain

0% 20% 40% 60% 80% 100%

non symptom LBP leg pain LBP+leg pain

Group A

Group B

Group C

Group A

Group B

Group C

Fig. 4 Graph showing the symptoms of patients with cysts. Three

months postoperatively, about half of the patients in Groups A and

B had several symptoms. One year postoperatively, most patients in

Group A were symptom-free, while more than half of the patients in

Groups B and C had low back pain

Fig. 5 Schema showing scoliotic disc wedging represented by the

line. Preoperative scoliotic disc wedging was defined as wedging of

[5� on anteroposterior X-rays in supine position

Table 3 Preoperative radiographic factors related to postoperative

cyst development

Cyst (-) Cyst (?) OR P value

Instability (-) 155 16 1

Instability (?) 47 12 2.47 0.026

Scoliosis (-) 157 22

Scoliosis (?) 45 6

Scoliotic disc wedging (-) 139 14 1

Scoliotic disc wedging (?) 63 14 2.23 0.048

Sagittal imbalance (-) 133 13 1

Sagittal imbalance (?) 69 15 2.22 0.045

OR odds ratio, Cyst intraspinal facet cyst which existed 1 year

postoperatively
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cysts. The segmental instability and degenerative joint

changes in the lumbar spine might contribute to both post-

operative and primary juxtafacet cyst development.

A few reports investigated the risk factors for postop-

erative cyst development. Ikuta et al. [13] reported that

increased postoperative instability was a risk factor for

facet cyst development. However, Minami et al. [14] found

no correlation between postoperative instability and cyst

development. The present study discovered evidence that

preoperative instability, scoliotic disc wedging, and sagittal

imbalance can contribute to postoperative intraspinal cyst

development. The results of the present study therefore

affirm the relationship between preoperative instability and

postoperative cyst development. The authors suppose that

an instable intervertebral joint can affect this change after

surgery. Preoperative scoliotic disc wedging and sagittal

imbalance can lead to postoperative cyst formation because

they can produce excessive load or maldistributed load to

the facet joints.

In a significant proportion (42 %) of our patients who

developed cysts 3 months after surgery, the cysts disap-

peared spontaneously. A few previous reports have also

described spontaneous regression or disappearance of pri-

mary intraspinal facet cysts [22, 23], whereas others have

found that primary lumbar intraspinal facet cysts can

spontaneously regress with corresponding improvements in

clinical symptoms. One plausible explanation for regres-

sion is cyst rupture, which has been reported to occur in

other regions of the body in conjunction with radiograph-

ically documented resolution of lesions. Alternatively,

regression may be due to postoperative improvement in the

local mechanical stress that initially drove the cystic for-

mation. Postoperative and primary intraspinal cysts likely

share a similar pathogenic mechanism. However, a post-

operative cyst might be more fragile than a primary cyst,

leading to more frequent rupturing under mechanical stress.

The postoperative cysts were treated in the present study

using a steroid injection with either a facet joint block or a

Fig. 6 Representative case. A

68-year-old man with L4–5

degenerative lumbar

spondylolisthesis and disc

wedging reported intermitted

claudication due to leg pain

(JOA score of 13). After

MBDU, intermitted claudication

disappeared, but disabling lower

back pain appeared 2 months

postoperatively that resisted

conservative treatment (1 year

JOA score 15). a–c Preoperative

X-rays: a anteroposterior view,

b lateral view (flexion), c lateral

view (extension). d, e Axial T2-

weighted magnetic resonance

imaging of L4–5:

d preoperative, e 1 year

postoperatively (arrowheads

indicate intraspinal facet cysts)
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nerve root block [24]. The authors speculate that either

block helps decrease the irritation and that the steroid

contributes to the cystic regression. Restoration of a dam-

aged facet joint by surgical intervention and restabilisation

of the spinal segment could cause cystic regression and

associated histological changes.

Patients with juxtafacet cysts commonly report radicular

pain, buttock pain, or lumbago, but the clinical presentation

is not specific. A few reports found that low back pain

preceded radicular symptoms in most patients [9, 11].

Because most intraspinal facet cysts are associated with

spinal column arthropathy, non-localised back pain is

usually not attributable solely to the cyst. Furthermore,

many patients report symptoms of sciatica indistinguish-

able from those associated with a herniated disc. Over half

of our patients with persistent cysts reported low back pain

that was resistant to conservative therapy. Therefore,

postoperative juxtafacet cysts should be recognised as a

significant cause of postoperative symptom deterioration.

Optimal treatments for intraspinal cysts remain a matter

of debate. Conservative treatment consists of bed rest,

analgesics plus anti-inflammatory drugs, physical therapy,

bracing, transcutaneous electrical stimulation, epidural or

intra-articular steroid injections, and computed tomogra-

phy-guided fine needle aspiration and arthrography [25–

27]. Surgical treatments include resection or fusion [28,

29]. A treatment regimen for postoperative cysts has not

yet been established. Our institution uses steroid injection

to the nerve root for patients with radiculopathy (leg pain)

and an intervertebral joint injection for patients with lum-

bago. Almost all patients with radicular pain improved with

steroid injections to the nerve root. However, injection to

the facet joint was not effective for patients with low back

pain. Persistent postoperative cysts might be more resistant

to conservative treatment than primary intraspinal cysts

are. When lumbago persists or is aggravated after surgery,

especially in cases with cysts that cause lumbago 1 year

after surgery, the authors recommend a second surgery

(resection or fixation).

Postoperative intraspinal facet cysts appeared in only a

minority of patients following minimally invasive lumbar

decompression surgery, but often results in exacerbation of

symptoms and poor clinical outcomes. These postoperative

juxtafacet cysts manifest by several symptoms, but low

back pain was the most difficult symptom to treat using

conservative therapy. Postoperative intraspinal cysts

should be recognised as a common cause of postoperative

symptom deterioration following MBDU. We suggest

caution in using MBDU for patients with instability, sco-

liotic disc wedging, or sagittal imbalance, because a fusion

operation should be considered as an alternative in such

situations.

Conclusions

Postoperative intraspinal facet cyst formation is a common

cause of poor clinical outcome in patients treated using

MBDU.

Conflict of interest None.
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