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ABSTRACT

AIM: To evaluate the factors affecting the clinical and radiological findings of juxtafacet cyst patients.   
MATERIAL and METHODS: Between January 2011 and December 2018, eight patients diagnosed with juxtafacet cyst were 
reviewed, retrospectively. Patient demographics; signs and symptoms; and neurological examination, radiological, and surgical 
findings were noted. 
RESULTS: The mean age was 54 years (range, 34–69 years) with five (62.5%) females and three (37.5%) males. There were nine 
juxtafacet cysts in eight patients. Five cysts (55.5%) were located at the L3–L4 level, two cysts (22.2%) at the L4–L5 level, and two 
cysts (22.2%) at the L5–S1 level. In all patients with L3–L4 cysts, the intercrest line was intersecting the spinal column at L4 vertebral 
body level. The most frequent symptoms were back pain and radiculopathy. Magnetic resonance imaging and computerized 
tomography revealed degenerative facet arthropathy in six patients (75%). Three patients (37.5%) had a medical history of trauma. 
One patient (12.5%) was treated conservatively. Seven patients (87.5%) were advised to undergo surgical treatment.
CONCLUSION: Degeneration and instability are the main causes of juxtafacet cysts. They are mainly seen at the L4–L5 level due 
to higher movement capacity of this level. But, if the intercrest line intersects the spinal column at higher levels, degeneration and 
instability risks move to upper levels, and juxtafacet cysts may occur at the L3–L4 or upper levels. 
KEYWORDS: Synovial cyst, Ganglion cyst, Spine, Lumbar vertebrae 

Corresponding author: Aykan ULUS   aykanulus@gmail.com 

Original Investigation

this condition have facet arthropathy or spondylolisthesis 
(4,15,21,28,35). The juxtafacet cysts cause central or lateral 
recess stenosis. The most frequent complaints are back pain, 
radiculopathy, neurological deficits, neurogenic claudication, 
cauda equina syndrome (6,8,14,15,19,21,29,38). The first 
imaging modality choice to diagnose this condition is magnetic 
resonance imaging (MRI) (25,31). Computerized tomography 
(CT) and X-ray may be helpful in evaluating problems related 
to the bones, particularly spondylolisthesis and fusion need. 
Conservative treatment options usually have short-term 
benefits (23,29). The most preferred way of treatment in 
the literature is surgery (6,14,19,21,29,30). Surgery for this 
condition is performed to decompress stenosis, resect cyst, 
and maintain stability. 

█   MATERIAL and METHODS
After the study protocol was approved by the institutional re-

█    INTRODUCTION 

Synovial cysts are first described by Baker (2,3) as cysts 
located in the leg, and by Vosshulte and Borger, (36) 
and Kao et al. (16,17) as cysts located in the spine. The 

terms synovial and ganglion cysts are used interchangeably. 
The only difference is the synovial lining of synovial cysts. 
Juxtafacet cysts include both synovial and ganglion cysts 
(6,12,16). Juxtafacet cysts are rare lesions; their incidence 
rates changes between 0.6% and 5.8% (9,24). They are 
usually seen in 6th decade and are mostly found in women 
(6,14,15,21,28). Although they can be seen anywhere in the 
spinal column, juxtafacet cysts are mostly located in the lumbar 
region, particularly at the L4–L5 level (4,6,14,15,19,35). They 
are located adjacent to the facet joints, posterolateral to the 
thecal sac. They may be unilateral or bilateral. Degenerative 
process due to physical stress is thought to play an important 
role in their pathogenesis (14,38). Most of the patients with 
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view board (Date: 28.06.2019, B.30.2.ODM.0.20.08/554), eight 
patients with a diagnosis of juxtafacet cyst between January 
2011 and December 2018 were reviewed retrospectively. The 
patients’ records were reviewed for demographic and clinical 
information including age; gender; signs and symptoms; and 
neurological examination, radiological, and surgical findings.

The data used in this study are obtained from previously 
recorded files retrospectively, and patient anonymity is 
maintained in the manuscript.

█  RESULTS
The mean age of the participants was 54 years (range, 34–69 
years); five females (62.5%) and three males (37.5%) were 
included in this study. There were nine juxtafacet cysts in 
eight patients. One patient has two cysts at the same level. 
Five cysts (55.5%) are located at the L3–L4 level, two cysts 
(22.2%) at the L4–L5 level, and two cysts (22.2) at L5–S1 level 
(Table I). 

Table I: Characteristics, Symptoms and Findings, Possible Etiological Factors, Radiological Findings, and Treatment of the Patients 

Case Age/
Gender

Back 
pain Radiculopathy Motor 

deficit
Sensorial 

defisit Level Aetiology Radiology Treatment

1 66/
Female - + - + L3–L4

Degenerative 
and Chronic 

trauma

L4–5 listhesis, 
L3–L4 right 

synovial cyst L5 
old compression

Right L3–L4 
decompression and 
cystectomy, L4–L5 

decompression, L4–5 
instrumentation, right 
L3 ganglioneuroma 

(incidental)

2 61/
Male + + + + L3–L4 Acute trauma

L3–L4 listhesis, 
L3–L4 right huge 

synovial cyst

Right L3–L4 
decompression and 
cystectomy, L3–L4 

instrumentation

3 47/
Male + + (Bilateral) - - L4–L5 Degenerative

L4–L5 left 
protruded disc 

and synovial cyst

Left L4–L5 
decompression 
and cystectomy, 

L4–L5 discectomy 
(proposed)

4 57/
Female + - - - L3–L4 Degenerative  L3–L4 left 

synovial cyst Conservative

5 69/
Female + + + + L5–S1

Degenerative, 
She was 
operated 

for lumbar 
degenerative 

disease 2 
months ago

L4–L5 listhesis, 
L2–L5 

instrumented, L5–
S1 right synovial 

cyst

Right L5–S1 
decompression and 

cystectomy

6 50/
Female + + (Bilateral) - - L3–L4 

(Bilateral) Degenerative

July 2017 MRI: 
Bilateral L3–L4 
synovial cyst 
January 2018 

MRI: Left L3–L4 
cyst

Bilateral L3–L4 
decompression and 
bilateral cystectomy, 

Left L4-L5 
discectomy

7 48/
Female + + - - L5–S1 Degenerative L5–S1 left 

synovial cyst

Left L5–S1 
decompression and 

cystectomy

8 34/Male - - - + L4–L5 Chronic 
Trauma

L4–L5 left 
synovial cyst L3–

L4 and L4–L5 disc 
degeneration, 
lumbarisation

Did not accept 
surgery

L: Lumbar, S: Sacral, MRI: Magnetic resonance imaging.
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The most frequent symptoms were back pain and 
radiculopathy. Six patients (75%) suffer from back pain, 
and six patients (75%) suffer from radiculopathy. While four 
patients (50%) have sensorial deficits, two patients (25%) 
have motor deficits. Although there was only one bilateral cyst 
(12.5%), two patients (25%) had bilateral complaints.

MRI and CT revealed degenerative facet arthropathy in six 
(75%) patients. Three patients (37.5%) had a medical history 
of trauma; two chronic and one acute trauma. One of them 
has old L5 compression fracture.

Spondylolisthesis was noted in three (37.5%) patients – at the 
same level with the cyst in one patient and at different level in 
another. Pedicle screw instrumentation (L2–L5) was performed 
on the third patient with spondylolisthesis in another hospital 2 
months ago. No cyst was noted in MRI at that time. But a new 
MRI result, which was performed due to onset neurological 
deficit, revealed a juxtafacet cyst at the L5–S1 level, adjacent 
to the instruments (Figure 1A, B). 

There were disc degenerations at the same level with the 
cysts in two patients (25%) and lumbarization in one patient 
(12.5%).

One patient (12.5%), who suffered from back pain without 
neurological deficit, was treated conservatively. Seven 
patients were advised to undergo surgical treatment. One of 
them, who had sensorial deficit and chronic trauma history, 
refused to undergo surgery. The remaining six patients (75%) 
underwent surgery. Standard surgical approach was partial 
hemilaminectomy, mesial facetectomy, foraminotomy, and 
cyst resection. Two patients (25%) required instrumentation 
and fusion due to spondylolisthesis. All cysts are removed 
totally. 

The patient who has two cysts had two MRI in 6 months. 
Bilateral L3–L4 juxtafacet cyst was noted on her first MRI, but 
the cyst on the right side disappeared on the last MRI (Figure 
2A-C). Decompression was performed on both sides since 
she was suffering from bilateral leg pain. The right cyst that 

Figure 1: Juxtafacet cyst at the L5–S1 
level, adjacent to the instruments. 
A) Sagittal T2W MRI (arrow shows 
juxtafacet cyst). B) Axial T2W MRI 
(arrow shows right juxtafacet cyst).

Figure 2: Bilateral juxtafacet cysts (bold arrows), A) right cyst, B) left cyst. Right cyst disappeared later, C) cyst and facet fluids are 
isointense (dashed arrow: facet fluid; bold arrow: cyst fluid).
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cysts. Banning et al. and Hsu et al. reported high rates of 
facet arthropathy in their studies, which are 90% and 75%, 
respectively (4,15). Spondylolisthesis is another frequent 
problem that supports the degeneration theory. Although the 
mean rate of spondylolisthesis is 31% in the literature, it was 
reported to be up to 82% in some publications (6,19). In our 
study, facet arthropathy and spondylolisthesis rates are 75% 
and 37.5%, respectively, concordant with the literature. 

Trauma also may cause juxtafacet cysts, but it is not as 
frequent as degeneration (11,34). In the literature, only 7% 
of the patients mentioned trauma in their medical history (6). 
Degeneration is the most important and frequent factor for 
cyst formation both in elder and young patient populations, 
but the rate of traumatic etiology is higher in younger patients 
(6). In our study, the rate of patients who had trauma in their 
history was 37.5%. Our patients are younger and trauma 
rates are higher, as compared with the literature. These both 
findings support traumatic theory in younger patients.

Juxtafacet cysts can be seen in any level in the spinal column, 
even in the C1–C2 level. But 92% of them are found in the 
lumbar spine. Cervical and thoracic spines are less frequently 
involved, with a rate of 6.3% and 1.6%, respectively. Bruder 
commented that because the thoracic spine is the most rigid 
part, only a few cases of juxtafacet cysts in this region have 
been reported, emphasizing the significance of movement 
and physical stress in the development of the cysts (6). 
Juxtafacet cysts are most frequently located at the L4–L5 level 
(4,6,14,15,19,35). Of all cases, 58.4% is located at the L4–L5 
level, 14.2% at the L5–S1 level, and 14.1% at the L3–L4 level 
(6). This predilection has been attributed to high incidence of 
degenerative spondylosis and spinal instability at the L4–L5 
level. In our study, somewhat, the most frequently involved 
level was the L3–L4 level (55.5%), following by L4–L5 and 
L5–S1 levels with two cases (22.2%) each. It is important to 
note that in all of our patients with L3–L4 cysts, the intercrest 
line was intersecting the spinal column at L4 vertebral body 
level. Intercrest line is used to explain some features of adult 
degenerative scoliosis. According to this concept, if the 
intercrest line intersects the spinal column from or above the 
L4 vertebral body (deep-seated L5), the risk of degenerative 
scoliosis progression decreases due to more stable lower 
lumbar balance (10,13,22,37). Similarly, high intercrest line 
(deep-seated L5) may have an important role in juxtafacet 
cyst patients, by stabilizing lower levels, and transporting the 
risk of degeneration and instability to higher levels. Although 
it cannot be statistically proven due to the low number of 
patients in this study, we assumed that the higher level of 
intercrest line of patients with cysts at the L3–L4 level than the 
other levels may be responsible for the increased L3–L4 level 
involvement in our study. These opinions or thoughts need to 
be investigated in greater series by comparing different levels, 
with regard to intercrest line.  

One of our patients, previously instrumented between L2 and 
L5 due to spondylolisthesis, had a cyst at the L5–S1 level, 
adjacent to the instrument (Figure 1A, B). We thought that 
physical stress at the adjacent level due to the instrument 
played an important role for the development of the cyst.

disappeared on the second MRI was then found, and both 
cysts are removed totally.

An incidental ganglioneuroma, which is not related to the 
cysts, was removed totally.

█    DISCUSSION
Synovial cysts are first described by Baker as cysts located 
in the leg, in 1877 (2,3). They can be found anywhere in the 
body adjacent to the joints. The first spinal synovial cysts were 
reported by Vosshulte and Borger (36) in German literature, 
and by Kao et al. (16,17) in English literature in 1950 and 
1968, respectively. Spinal cysts are classified as true cysts 
and pseudocysts. Synovial cysts are true cysts, which have 
synovial lining and contain clear or xanthochromic fluid. 
They are located adjacent to the facet joint, and there may 
be a connection between cyst and facet joint (6,12,38). 
Pseudocysts are divided into ganglion cysts and ligamentous 
cysts. They have no synovial lining. Ligamentous cysts are 
found in ligamentum flavum or posterior longitudinal ligament. 
Ganglion cysts are located in periarticular fibrous tissue 
adjacent to the facet joint, but they have no connection with 
the joint and have no synovial lining. There is no difference 
between synovial and ganglion cysts regarding clinical 
findings, diagnosis, treatment, or prognosis. It is only a 
pathological concern (14,21,30). Some authors thought both 
entities are different steps of a pathological cycle; they also 
thought that a synovial cyst may turn into a ganglion cyst or 
vice versa (15,32,38). Both synovial cysts and ganglion cysts 
are also called juxta-articular cyst or juxtafacet cyst. 

MRI and CT are the best imaging modalities for the diagnosis 
of juxtafacet cysts. The synovial cysts in the entire body were 
thought as rare lesions before MRI and CT era, and even 
juxtafacet cysts are rarer. Only 26 cases of juxtafacet cysts 
had been reported till 1986 (20). In 2016, total juxtafacet 
cysts reported in English literature reached to 3041 (6). Their 
incidence was reported between 0.6% and 5.8% in patients 
investigated by CT or MRI, due to various complaints (9,24). 
The increase on the incidence is explained with the advances 
on imaging modalities.

The juxtafacet cysts are usually seen in the 6th decade, ranging 
between 14 and 86 years. The mean age of all reported patients 
until 2016 is 62.6 years (6). The mean age of our patients (54 
years, range between 34 and 69 years) is low compared with 
that in the literature. 

Most of the publications report higher rates of juxtafacet cyst 
in females, but there are also a few publications reporting 
higher rates in males or equal in both genders (15,21,26). 
Female rate in the literature is 56% (6). In this study 62.5% of 
the patients were female, which is slightly higher than that in 
the literature.

Degeneration and trauma are thought to be the main causes 
of juxtafacet cyst formation. Physical stress or microtrauma 
facilitates degeneration; thus, excessive joint mobility causes 
herniation of the synovium (14,38). Degenerative facet 
arthropathy is frequently seen in patients with juxtafacet 
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cause, and this type of cyst is mostly seen in younger patients. 
As most of the movement of the lumbar spine occurs at the 
L4–L5 level, degeneration, instability, and the juxtafacet cysts 
are usually seen at this level. If the intercrest line intersects 
the spinal column at higher levels, degeneration and instability 
risk moves to upper levels, and the juxtafacet cysts may occur 
at the L3–L4 or upper levels. But this opinion needs to be 
investigated in greater patient population. 
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