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Abstract:
Introduction: Intraspinal facet cysts resistant to conservative treatment are treated surgically. Surgical treatment was gen-

erally resection and decompression, but complications of dural tear and recurrence sometimes occurred. We present good

clinical results and rapid spontaneous resolution following treatment of five cases of lumbar intraspinal facet cyst after lat-

eral lumbar interbody fusion (LLIF).

Methods: Multicenter series of five cases of lumbar intraspinal facet cyst with segmental instability treated with LLIF.

The cross-sectional area (CSA) of the thecal sac and facet cyst on T2-weighted axial magnetic resonance imaging and the

distance of facet joint (FJ) gap on axial computed tomography were measured preoperatively and postoperatively. Patient

data and clinical and radiographic results were described.

Results: Of five patients, one was male and four were female, with an average age of 72.6 (61-76) years. The mean pre-

operative CSA of facet cyst was 40.09 mm2. In all cases, intraspinal facet cyst resolved within two weeks after LLIF and

good clinical results were obtained. The mean CSA of the thecal sac increased from 64.18 mm2 preoperatively to 95.72

mm2 postoperatively. The mean distance of FJ gap increased from 0.8 (0-1.5) mm preoperatively to 3.1 (0.5-6.0) mm post-

operatively.

Conclusions: LLIF may be indicated for intraspinal facet cysts with segmental instability.
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Introduction

Intraspinal facet cysts have been increasingly reported in

the literature because popular use of magnetic resonance im-

aging (MRI) has facilitated their diagnosis. They often cause

symptoms such as claudication or radiculopathy with neural

compression. Although the cause of intraspinal facet cysts

remains unclear, it is likely related to instability and degen-

erative changes within the facet joints (FJs)1-3). Primary treat-

ment is conservative, such as medications, steroid injections,

and percutaneous rupture. If the cyst is resistant, resection

and neural decompression are frequently applied. Recently,

use of lateral lumbar interbody fusion (LLIF) in the treat-

ment of lumbar degenerative disease as an alternative to

conventional anterior or posterior procedures has been in-

creasing, and the effects of indirect neural decompression

were reported4-6). The types of LLIF are extreme lateral inter-

body fusion (XLIF) and oblique lateral interbody fusion

(OLIF). There are hitherto no reports about the use of LLIF

in the treatment of lumbar intraspinal facet cysts. The report

below describes good clinical results and rapid spontaneous

resolution of lumbar intraspinal facet cysts after LLIF.

Moreover, we evaluated the radiological effects and clinical

outcomes.

Materials and Methods

Five patients with symptomatic intraspinal facet cyst were

surgically treated at three institutions. Postoperative mag-

netic resonance imaging (MRI) and computed tomography
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Table　1.　Summary of the Present Cases.

Case No.
Age (yrs), 

Sex
Operative procedure

Following 

decompressive 

surgery

Symptoms

1 61, F OLIF (L4-L5)+PPS (L4-L5) + low back and leg pain

2 75, F XLIF (L3-L5)+PPS (L3-L5) + low back and leg pain

3 76, F OLIF (L4-L5)+PPS (L4-L5) − low back and leg pain

4 75, M OLIF (L3-L4)+PPS (L2-L5) + leg numbness

5 76, F OLIF (L4-L5)+PPS (L4-L5) − leg pain

JOA score 

(pre/post)

Day of 

postoperative 

MRI

CSA of thecal sac 

(mm2) 

(pre/post)

CSA of facet cyst 

(mm2) 

(pre)

Facet cyst 

shrinkage

Distance of FJ gap 

(mm) 

(pre/post)

Follow-up 

(months)

18/28 14 26.78/56.02 15.94 + 1.4/3.7 30

22/27 10 150.23/193.44 76.65 + 0/6.0 36

16/20 10 48.80/77.71 44.11 + 0/4.1 36

20/22 13 56.66/93.15 42.35 + 1.5/2.0 36

19/25 13 38.43/58.29 21.39 + 1.2/3.6 30

OLIF indicates oblique lateral interbody fusion; XLIF, extreme lateral interbody fusion; PPS, percutaneous pedicle screw fixation; 

JOA, Japanese Orthopedic Association; CSA, cross-sectional area; FJ, facet joint

(CT) were obtained within two weeks after the surgery to

determine the degree of indirect neural decompression and

facet cyst. Clinical outcomes were evaluated by Japanese or-

thopedic Association (JOA) score (full score: 29 points)9).

Measurement of CSA and FJ gap

The cross-sectional area (CSA) of the thecal sac was

measured both preoperatively and postoperatively using T2-

weighted axial MRI. CSA was measured using ImageJ soft-

ware for image analysis (version 1.47; NIH, Bethesda, MD,

USA). For MRI, a single axial slice through the center of

the disc was used as the comparative measure location in

axial views for measurement of the CSA of the thecal sac

and facet cyst. The outline of the thecal sac in the selected

axial view was traced manually, and the area enclosed

(mm2) was measured. FJ gaps were measured both preopera-

tively and postoperatively using an axial slice through the

center of the disc in CT. The shortest gap of the FJ on the

side of the cyst was defined as the FJ gap.

Results

Of five patients, one was male and four were female, with

an average age of 72.6 (61-76) years. Two primary cases

and three secondary cases following decompressive surgery

for the same spinal level of facet cyst were included. XLIF

was performed in one case and OLIF in four. The mean pre-

operative CSA of facet cyst was 40.09 mm2. In all cases, in-

traspinal facet cyst resolved within two weeks after LLIF

and good clinical results were obtained. The mean JOA

score increased from 19 points preoperatively to 24.4 points

at final follow-up. The mean CSA of the thecal sac in-

creased from 64.18 mm2 preoperatively to 95.72 mm2 post-

operatively. The mean distance of the FJ gap increased from

0.8 (0-1.5) mm preoperatively to 3.1 (0.5-6.0) mm postop-

eratively. The mean follow-up period was 33.6 (30-36)

months. In all cases, bony union was achieved within one

year and no recurrence of radicular symptoms was revealed

throughout the follow-up period. The details of the patients’

demographic data and results are described in Table 1.

Case report 1

A 61-year-old woman was presenting with complaint of

low back pain and left leg pain prior to decompressive sur-

gery for a right facet cyst at L4-L5 last year. X-ray showed

mild instability at L4-L5 and MRI detected a facet cyst at

L4-L5 on the left and fluid correction at the FJ, which indi-

cated segmental instability (Fig. 1A, B). The patient was

treated conservatively, but was not relieved from the symp-

toms. Direct resection of the facet cyst could result in neural

injury because of the epidural adhesion following previous

decompressive surgery. Our surgical strategy was preferen-

tial fixation for segmental instability, so we performed OLIF

at L4-L5 with supplemental percutaneous pedicle screw

fixation (PPS). In the event that the symptom did not im-

prove postoperatively, our plan was to perform an additional

posterior direct decompression for which the patient gave

her informed consent. Pain relief was rapid postoperatively.

At two weeks after the surgery, MRI revealed that remark-

able indirect neural decompression was achieved and the L

4-L5 facet cyst resolved (Fig. 1C, D). The symptoms had al-

leviated significantly and JOA score improved from 18 to

28. MRI at one-year follow-up showed no recurrence of the

facet cyst (Fig. 1E, F).

Case report 2

A 75-year-old woman underwent lumbar laminectomy

from L2 to L5 at another hospital. Her low back pain and

bilateral leg pain was deteriorated at three years after the

surgery. X-ray showed segmental instability at L3-L4 and
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Figure　1.　Case 1. Preoperative sagittal (A) and axial (B) 

T2-weighted MRI of the lumbar spine showing a facet cyst on the 

left at L4-L5 with compression of the neural elements and fluid 

correction at the FJ. Postoperative sagittal (C) and axial (D) 

T2-weighted MRI of the lumbar spine showing shrinkage of the 

previously noted facet cyst at L4-L5 and increase of fluid collec-

tion at the FJ. MRI at one-year follow-up showing no recurrence 

of facet cyst (E: sagittal, F: axial).

L4-L5 (Fig. 2A). MRI revealed a facet cyst at L3-L4 on the

left, and severe spinal canal stenosis at L3-L4 and L4-L5

(Fig. 2B, C). We performed XLIF at L3-4 and L4-L5 with

PPS (Fig. 2D). Her symptoms were resolved rapidly after

the surgery. At 10 days after the surgery, MRI revealed indi-

rect neural decompression and facet cyst shrinkage (Fig. 2E,

F).

Discussion

Histopathologically, facet cyst has been referred to using

various names, including ganglion cyst10), synovial cyst10,11)

and pseudocystic lesion12). In 1974, Kao et al13) proposed the

term “juxtafacet cyst” to represent both synovial and gan-

glion cysts. In 1995, Hsu et al17) first used the term “intraspi-

nal facet cyst” to designate cysts associated with the FJs re-

gardless of whether synovial lining cells were present or not

because there were cysts that exhibited the histological fea-

tures of both synovial and ganglion cysts. The pathology

and progression mechanism of facet cyst remain unclear. In

1996, Prestar et al18) reported that rupture in the ligamentum

flavum promoted the degeneration progressing to cyst for-

mation by necrosis and fibrosis. Moreover, Kusakabe et al19)

clarified in a histologic and macroscopic study that facet

cysts occur from rupture of the joint capsule in the ligamen-

tum flavum where collagen fibers substitute for elastic fibers

in areas where they become loose, and these then protrude

into the spinal canal. Spinal instability also causes rupture

and fissure in the ligamentum flavum, particularly in the

capsular portion. In addition, the fissure develops into a cav-

ity, mainly because of joint fluid from the connected FJ.

The first treatment option for intraspinal facet cyst is gen-

erally conservative, and consists of medications, steroid in-

jection, or direct rupture under CT guidance. In the event

that symptoms do not improve, surgical intervention is re-

quired. Generally, the surgical intervention is direct resection

of the facet cyst. In some cases, however, direct resection of

the facet cyst alone may be ineffective. Ikuta et al3) reported

that decompression alone may worsen instability with recur-

rence occurring in 8.6% of the patients. In our cases, cases

1, 2, and 4 underwent deterioration of segmental instability

after decompressive surgeries. Case 4 was associated with

diffuse idiopathic skeletal hyperostosis. Case 3 had degen-

erative disc change and foraminal stenosis with instability.

Case 5 had degenerative spondylolisthesis with instability.

Therefore, segmental instability is likely to play a significant

role in the development of the facet cyst. Generally, in pa-

tients where instability is identified at the affected level, the

addition of fusion may be indicated. Besides, facet cyst re-

section requires great labor due to complications such as

dural tear and epidural venous plexus bleeding because of

the epidural adhesion. Epstein20) reported that the incidence

of dural tear following the first decompressive operation was

3.8% and increased to 16.7% after the second operation.

Scholz et al21) reported that in 5.4% of patients, synovial

cysts were not resected completely due to dural adhesions

and high risk for dural tears.

Recently, LLIF has increased in popularity as treatment of

lumbar degenerative disease. The procedure is associated

with less invasiveness than conventional open decompression

and fusion. Moreover, LLIF promotes indirect decompres-

sion on neural elements5,6). However, the surgical indications

for LLIF remain ambiguous. In general, LLIF is considered

to be effective for mechanical low back pain caused by disc

degeneration, mild canal stenosis with segmental instability,

and degenerative scoliosis. It is thought that LLIF cannot

adequately address pathologies such as an uncontained-type

herniated nucleus pulposus, facet hyperostosis, and so on.
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Figure　2.　Case 2. Preoperative lateral X-ray (A) demonstrating segmental instability at L3-L4 and L4-L5. Preopera-

tive sagittal (B) and axial (C) T2-weighted MRI showing a facet cyst on the left at L3-L4 with compression of the neu-

ral elements. Lateral X-ray after two-level XLIF (D). Postoperative sagittal (D) and axial (E) T2-weighted MRI show-

ing shrinkage of facet cyst and indirect neural decompression.

LLIF is not considered as indicated for lumbar facet cysts

up to date5). However, the five cases presented here produced

good results and the facet cysts resolved spontaneously

without direct resection. These results suggest that LLIF can

be indicated for facet cysts with segmental instability, espe-

cially for secondary case following decompressive surgery.

However, the reason why facet cysts resolve soon after LLIF

is unknown. One of the reasons may be stabilization of the

affected level after LLIF. This, however, cannot fully explain

the rapid spontaneous resolution of the cysts. Another reason

may be due to extension of the FJ and ligamentum flavum

through LLIF. In fact, FJ gap was found to spread signifi-

cantly postoperatively than preoperatively in all cases. We

measured the difference between preoperative and postopera-

tive distance of the FJ gap at the affected level in CT. In-

creases in the distance were 2.3 mm in Case 1, 6.0 mm in

Case 2, 4.1 mm in Case 3, 0.5 mm in Case 4, and 2.4 mm

in Case 5. Simultaneously, MRI demonstrated that facet

fluid collection increased more postoperatively than preop-

eratively (Fig. 1B, D). We speculate that when the FJ gap is

spread by LLIF, negative pressure builds up within the FJ,

and the fluid in the cyst flows into the FJ. Therefore, the

cyst may shrink due to the increase in FJ fluid.

The limitation of this study is the fact that FJ arthrogra-

phy was not performed for all the cases. This makes it un-

clear as to whether the intraspinal facet cyst communicates

with the FJ.
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Conclusions

Five cases of intraspinal facet cyst resolved rapidly after

LLIF and good clinical results were obtained. The results

suggest that LLIF can be indicated for intraspinal facets cyst

with instability.
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