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ABSTRACT

Background: Juxtafacet cysts are located near or contiguous with the facet joints, and their occurrence is rare in the cervical
spine. We report 4 cases of cervical juxtafacet cysts operated by microcervical foraminotomy (MCF) or a combination of MCF and
laminoplasty. We simultaneously review previously reported cases in terms of location, clinical findings, and surgical technique.

Methods: Among the patients who underwent spine surgery at our hospital from 2015 to 2019, 4 had cervical juxtafacet cysts.
The images and clinical records of the patients were retrospectively assessed. Relevant previous English literature was searched and
reviewed using PubMed.

Results: In our series, all 4 patients presented with unilateral upper extremity muscle weakness preoperatively. Two patients
underwent MCEF, and the other 2 underwent a combination of MCF and laminoplasty with resection of the cyst. All showed improvement
in muscle strength. In previously reported cases, the rate of muscle weakness was high. A review of previous cases showed that 75
of 139 patients had cysts at C7-T1. The most common surgical techniques consisted of a hemilaminectomy or laminectomy with the
addition of posterior fusion in 28 patients. The number of male patients was twice that of female patients; however, the male-to-female
ratio was almost the same in patients with cysts in C7-T1. On pathological diagnosis, there were 3 times more synovial cysts than
ganglion cysts. The percentage of synovial cysts was higher in patients with radiculopathy, and the percentage of ganglion cysts was
higher in patients with myelopathy.

Conclusions: Cervical juxtafacet cysts tend to occur in C7-T1 and cause muscle weakness. Surgical therapy is strongly
recommended due to good postoperative improvement.

Clinical Relevance: The results of this study suggest that microcervical foraminotomy for cervical juxtafacet cysts can provide

favorable symptomatic improvement.
Level of Evidence: 3.

Cervical Spine

Keywords: cervical, juxtafacet cyst, facet cyst, synovial cyst, ganglion cyst, surgery

INTRODUCTION

A juxtafacet cyst is a synovial or ganglion cyst
located near or contiguous with the facet joint of the
spine.' Most juxtafacet cysts occur in the lumbar spine
but rarely in the cervical spine, with a reported inci-
dence of approximately 1% to 4%.>> Juxtafacet cysts in
the cervical spine can cause compression of the spinal
cord and nerve roots, leading to myelopathy and radic-
ulopathy.* Surgical resection is the most common treat-
ment for symptomatic juxtafacet cysts. Laminectomy
or hemilaminectomy to remove the cyst is the most
common procedure, but further posterior fusion inter-
ventions have also been documented.”®

For cervical radiculopathy, good results have been
reported with microcervical foraminotomy (MCF).7
In addition, a combination of open-door laminoplasty

and MCF for cervical myeloradiculopathy has been
reported.*” Here, we document the case of 4 patients
who underwent MCF or laminoplasty with MCE. We
also review previous reports on cervical juxtafacet cysts
to elucidate their clinical features on these lesions.

MATERIALS AND METHODS

Case Series

This study was a retrospective case series. Among
the patients who underwent cervical spine surgery in
our hospital from September 2015 to February 2019,
4 patients had cervical juxtafacet cysts. The clinical
records and images of these patients were retrospec-
tively examined. Data collection included patient age,
sex, symptoms, muscle weakness, surgical procedure,
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Figure 1. Flow diagram of the study search and selection process.

pathological diagnosis, and manual muscle test (MMT)
scores before and after surgery.

Literature Review

In addition, we reviewed several articles related to
cervical juxtafacet cysts. We searched for articles with
the appropriate word combinations, including “‘juxta-
facet” or “synovial” or “ganglion” and “cervical” and
“cyst” not “tumor” in PubMed, Scopus, and Web of
Science. Among the articles retrieved, cases of cysts
originating from the ligament posterior to the odontoid
process or cysts in areas other than the cervical spine
were excluded. Age, sex, location of the cyst, symptoms
(myelopathy, radiculopathy, or a combination of both),
presence of muscle weakness, surgical procedure, and

Table 1. Summary of 4 patients.

pathological diagnosis were investigated in 144 cases

from 58 articles selected in this manner (Figure 1).]’
6,10-51

RESULTS

The age, sex, symptoms, muscle weakness, surgi-
cal procedure, pathological diagnosis, and MMT scores
before and after surgery of the 4 patients included in
this study are summarized in Table 1. The mean age of
the patients was 66.0 years (range 50-73 years). Three
patients were men and 1 was a woman. All had radiculop-
athy; 1 had C5, another had C6, and 2 had C8 radiculopa-
thies. C5 radiculopathy was reflected as muscle weakness
in the deltoid and biceps, C6 radiculopathy was reflected
as muscle weakness in the biceps, and C8 radiculopathy
was reflected as muscle weakness during finger exten-
sion or flexion. At 6 months postoperatively, all patients
showed an improvement in muscle strength. Of the sur-
geries performed on these patients, 2 consisted of an MCF,
and 2 consisted of a combined laminoplasty and MCE. All
patients underwent operation through a posterior midline
skin incision approach. In the MCF-only cases, only 1 side
of the lamina and the medial portion of the lateral mass
were exposed; in cases where laminoplasty was added, the
opposite side was also exposed. The pathological diagno-
sis was that of a ganglion cyst in 3 cases and a synovial
cystin 1 case.

The data from previously reported cases are summa-
rized in Table 2. The 144 cases from 58 articles published
from 1974 to 2022 were included. All of these patients were
treated by either neuro or orthopedic surgeons. These arti-
cles were reported from Australia, Brazil, Finland, France,
Germany, Hungary, India, Israel, Italy, Japan, Korea,
Mexico, Portugal, Singapore, Taiwan, Tunisia, Thailand,
Turkey, the United Kingdom, and the United States. Juxta-
facet cysts occurred frequently at C7-T1 (55.9%). In terms
of symptoms, radiculopathy cases (51.8%) were slightly
more common than myelopathy cases (37.6%), with
10.6% of patients harboring both. Many patients also had
muscle weakness (84.0%). The most common surgical

Manual Muscle Test
Age Sex Location Symptom Muscle Weakness Surgery Pathology (Preoperative/6 mo)
69 Man C4-C5 Radiculopathy Deltoid, biceps MCF Ganglion 1/5
72 Man C7-T1 Radic(glf))pathy Wrist flexor LP + MCF Ganglion 3/4
73 Woman C5-C6 Radiéfli)pathy Biceps MCF Ganglion 4/5
50 Man C7-T1 RadiéEIZ))pathy Finger extensor LP + MCF Synovial 4/5
(C8)

Abbreviations: LP, laminoplasty; MCF, microcervical foraminotomy.
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Table 2. Summary of previously reported cases (N = 144).

Characteristic n
Gender, n
Men 92
Women 51
NA 1
Age, y, mean (range) 65.2 (40-86)
Cyst location
C2-3 4
C3+4 17
C4-5 18
C5-6 10
Co6-7 15
C7-T1 80
Symptoms
Myelopathy 53
Myeloradiculopathy 15
Radiculopathy 74
NA 2
Motor weakness
Yes 84
No 17
NA 43
Surgery
Hemilaminectomy 59
Laminectomy 43
Posterior fusion 28
Laminoplasty 3
Endoscopic hemilaminectomy 7
Endoscopic foraminotomy 2
Needle aspiration 1
NA 1
Pathologic findings
Synovial cyst 96
Ganglion cyst 32
NA 16

Abbreviation: NA, not available.
Note: Data presented as n except where otherwise noted.

procedure was hemilaminectomy (41.5%) followed by
laminectomy (30.3%). A total of 19.7% of the patients had
an additional 1-level posterior fusion. Laminoplasty was
performed in only 3 cases (2.1%), and endoscopic surgery

Table 3. Summary of previously reported cases by location of the cyst.

was reported in 6.3% of the patients. The ratio of synovial
to ganglion cysts was 3:1. The data of previously reported
cases are summarized in Table 3 based on cyst location.
Patients with cysts in the upper cervical spine tended to
be slightly older, but the difference was not statistically
significant. The male-to-female ratio was nearly the same
in those with cysts in C7-T1, although there were more
men in cases with cysts in C2-C3 to C5-C6. Symptoms
in those with cysts at C1-C2 to C3-C4 mostly involved
myelopathy, but radiculopathy increased below the C4-C5
level. The percentage of patients with muscle weakness
was high, regardless of the location of the cyst, although it
was slightly lower when the cyst was located at the C4-C5
and C7-T1 levels. No apparent difference was observed in
the proportion of synovial and ganglion cysts due to the
different cyst locations. The data of previously reported
cases are summarized in Table 4 based on symptoms. No
obvious age differences were observed across the different
symptoms, but there was a higher percentage of women
with radiculopathy. Laminectomy was more common in
patients with myelopathy and myeloradiculopathy, and
hemilaminectomy was more common in patients with
radiculopathy. The proportion of patients who underwent
posterior fusion was higher in those with myeloradicu-
lopathy and radiculopathy than in those with myelopathy.
The pathological diagnosis revealed a higher percentage
of ganglions in patients with myelopathy and myeloradic-
ulopathy than in those with radiculopathy.

Sex, Motor Weakness,
Location Age, y, Mean (Range) Men/Women Symptom With/Without Pathology
C2-C3 72.0 4/0 Myelopathy: 2 2/0 (100%) Synovial: 4
(58-79) Myeloradiculopathy: 1 (NA: 2) Ganglion: 0
Radiculopathy: 1
C3-C4 70.7 14/3 Myelopathy: 12 11/0 (100%) Synovial: 11
(60-81) Myeloradiculopathy: 4 (NA: 6) Ganglion: 5
Radiculopathy: 1 NA: 6
C4-C5 65.6 15/3 Myelopathy: 5 7/3 (70.0%) Synovial: 12
(42-86) Myeloradiculopathy: 2 (N/A: 8) Ganglion: 5
Radiculopathy: 11 NA: 1
C5-Co6 62.5 9/1 Myelopathy 3 7/0 (100%) Synovial: 7
(40-74) Myeloradiculopathy 2 (NA: 3) Ganglion: 2
Radiculopathy 5 NA: 1
C6-C7 62.4 9/6 Myelopathy: 4 13/1 (92.9%) Synovial: 7
(48-83) Myeloradiculopathy: 2 (NA: 1) Ganglion: 4
Radiculopathy: 9 NA: 4
C7-T1 64.5 42/37 Myelopathy: 27 45/13 (77.6%) Synovial: 55
(41-84) (NA: 1) Myeloradiculopathy: 4 (NA: 22) Ganglion: 16
Radiculopathy: 47 NA: 9

NA: 2

Abbreviation: NA, not available.

Downloaded from https://wwuwv.ijssurgery.com/ by guest on Ma)/ 4, 2025

of Spine Surgery, Vol. 00, No. 0 3

International Journa


https://www.ijssurgery.com/

Microcervical Foraminotomy for Cervical Juxtafacet Cysts: Case Series and Literature Review

Table 4. Summary of previously reported cases by symptom.

Age, y, Mean Sex, Motor Weakness,
Symptom (Range) Men/Women With/Without Surgery Pathology
Myelopathy 65.4 41/11 (NA: 1) 35/3 (92.1%) Hemilaminectomy: 13 Synovial: 34
(41-86) (NA: 15) Laminectomy: 31 Ganglion: 15
Fusion: 3 NA: 4
Laminoplasty: 1
Endoscopic hemilaminectomy: 5
Myeloradiculopathy 66.1 11/4 11/1 (91.7%) Laminectomy: 8 Synovial: 3
(56-82) (NA: 3) Fusion: 5 Ganglion: 8
Laminoplasty: 2 NA: 4
Radiculopathy 64.7 39/35 38/13 (74.5%) Hemilaminectomy: 44 Synovial: 58
(40-84) (NA: 23) Laminectomy: 4 Ganglion: 8
Fusion: 20 NA: 8
Endoscopic hemilaminectomy: 2
Endoscopic foraminotomy: 2
Needle aspiration: 1
NA: 1
Abbreviation: NA, not available.
Case Presentations Case 2

Case 1

A 69-year-old man complained of pain in his left shoul-
der and upper arm (Numerical Rating Scale [NRS] score of
8). He was unable to raise his left upper limb (Figure 2A).
Deep tendon reflexes of the extremities revealed no abnor-
malities or pathological reflexes. Weakness was observed
in the left deltoid and infraspinatus muscles, and the
MMT score was 2 in the deltoid (Figure 2A). Magnetic
resonance imaging (MRI) T2-weighted images showed
a low- to high-signal lesion in the left C4-CS5 interverte-
bral foramen (Figure 2B). Computed tomography (CT)
myelography showed significant osteoarthritis in the left
C4-C5 facet joints and contrast loss at the entrance of
the left C4-C5 intervertebral foramen (Figure 2C). Pre-
operative CT imaging revealed significant osteoarthritis
not only in the left C4-C5 facet joint but also in the left
C5-C6 facet joint (Figure 2D). MCF of the left C4-C5
was carried out using a surgical microscope (Figure 3A
and B). A cyst was found on the left lateral and ventral
sides of the left C5 nerve root (Figure 3A), and the cyst
was removed (Figure 3B). Histopathological sections
showed increased collagen fibers, fibroblasts, and acidic
mucus with positive Alcian blue staining, leading to the
diagnosis of a ganglion cyst (Figure 3C). The pain in the
left upper limb improved immediately after surgery (NRS
4) and disappeared immediately after surgery (NRS 0).
The strength of the left deltoid muscle improved to 5 on
the MMT score 6 months following surgery (Figure 2D).
There was no symptom recurrence at the 2-year postop-
erative follow-up.

A 72-year-old man complained of pain in his right
scapula and right upper extremity (NRS 10) accompa-
nied by numbness in his right upper extremity. Deep
tendon reflexes of the extremities demonstrated no
abnormalities or pathological reflexes. Muscle weak-
ness was observed in wrist and finger flexion, with
MMT scores of 3 and 4, respectively. The grip strength
was 16.3 kg on the right and 43.4 kg on the left. MRI
T2-weighted images revealed an iso- to high-signal
mass on the left dorsal side within the C7-T1 spinal
canal (Figure 4A). Left C6-C7 laminoplasty and left
C7-T1 MCF were performed. Intraoperatively, a cyst
originating from the left C7-T1 ligamentum flavum was
observed (Figure 4B). A hematoma was also observed
within the cyst (Figure 4C). The pathological diagnosis
was that of a ganglion cyst containing erythrocytes and
fibrin (Figure 4D). The pain in the right upper extremity
disappeared immediately following the surgery (NRS
0). The muscle strength of the right wrist and finger
flexions improved to 5 on the MMT score 6 months fol-
lowing the surgery. There was no symptom recurrence
at the 2-year postoperative follow-up.

Case 3

A 73-year-old woman complained of right shoulder
pain (NRS 4) and numbness in her right upper extremity.
Deep tendon reflexes of the extremities demonstrated
no abnormalities or pathological reflexes. Muscle
weakness was observed in her right biceps muscle
with an MMT score of 4. MRI T2-weighted images
(Figure 5A) and CT myelography (Figure 5B) revealed
a mass lesion at the border between the intervertebral
foramen and spinal canal on the right side of C5-C6.
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Figure 2. Snapshots of the patient, magnetic resonance imaging (MRI) and computed tomography (CT) images prior to the surgery in Case 1. (A) The patient
was unable to raise his left upper extremity. (B) T2-weighted axial MRI image in C4-5. The white arrow points to the lesion in the left C4-5 foramen. (C) C4-5 axial
CT myelogram image. The black arrow points to the loss of contrast as a result of the lesion. (D) Preoperative 3D CT image of the cervical spine. It shows marked
osteophyte formation at the left C4-5 and C5-6 facet joints.
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rostral

Figure 3. Intraoperative photographs, histopathological images and postoperative photographs of the patient. (A) A photograph following microcervical
foraminotomy before cyst removal. The white arrow points to the cyst. (B) A photograph following cyst removal. The left C5 nerve root is well decompressed. (C) A
pathological image of resected cyst. Increased collagen fibers, fibroblasts and acidic mucus with positive Alcian blue staining point to the diagnosis of a ganglion
cyst. (D) Six months following the surgery, the patient was able to raise his left upper extremity.
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Figure 4. A magnetic resonance image (MRI), an intraoperative photograph, a macrograph, and a pathological image of the resected cyst in Case 2. (A) T2-
weighted axial MRI image in C7-T1. The white arrow points to the cyst. (B) An intraoperative photograph. The black arrow points to the cyst in ligamentum flavum.
(C) A macrograph of the resected cyst. The color is dark red due to bleeding into the cyst. (D) A pathological image of the resected cyst. A ganglion cyst containing

red blood cells and fibrin.

The pain in the right shoulder disappeared immediately
after surgery (NRS 0), and the strength of the right
biceps muscle improved to 5 on the MMT score 1 year
following surgery. There was no symptom recurrence at
the 2-year postoperative follow-up.

Case 4

A 50-year-old man complained of pain in his left
scapula and left anterior thoracic region (NRS 6).
Muscle weakness was observed in his left finger exten-
sor with an MMT score of 4. T2-weighted MRI showed
a mass lesion from the spinal canal to the intervertebral
foramen at the C7-T1 on the left side (Figure 5C). The
pain in the left upper limb disappeared immediately
after surgery (NRS 0), and the strength of the left finger
extensor improved to 5 on the MMT score 3 months

Downloaded from https://www.ijssurgery.com/ by guest on M

following surgery. There was no symptom recurrence at
the 2-year postoperative follow-up.

DISCUSSION

Cervical juxtafacet cysts tended to occur more fre-
quently at C7-T1 and were characterized by a tendency
to cause muscle weakness. Cervical juxtafacet cysts
often present with myelopathy, radiculopathy, or both,
depending on their location. They are associated with
muscle weakness, which can be treated surgically,
yielding good results. Muscle weakness was observed
in all 4 cases, and the patients underwent MCF or
MCF combined with laminoplasty. The patient’s symp-
toms, including muscle weakness, improved following
surgery.

4, 2025
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C7-T1

Figure 5. Magnetic resonance imaging (MRI) and computed tomography (CT) images prior to the surgery in Case 3 and 4. (A) T2-weighted sagittal MRI image of
Case 3. The white arrow points to the lesion at C5-C6. (B) C5-6 axial CT myelogram image of Case 3. The black arrow points to the loss of contrast as a result of
the lesion at the border between the intervertebral foramen and spinal canal on the right side. (C) T2-weighted axial MRI image of Case 4. The white arrow points
to the lesion from the spinal canal to the intervertebral foramen at the C7-T1 on the left side.

Etiology and Location

The relationship between juxtafacet cysts and facet
joint degeneration has been previously documented.'*"?
Osteoarthritis was found in the intervertebral joints near
the cyst in our 4 patients. Mucous degeneration of colla-
gen connective tissue or weakening of the joint capsule
due to degeneration of the facet joints is thought to be
related to cyst formation.'®"*'” However, while cervi-
cal spondylotic myelopathy and radiculopathy, which
also result from the degeneration of the cervical spine,
mainly occur in the C4-C5 to C6-C7 regions,”>>* juxta-

facet cysts occur more frequently in the C7-T1 region.

Chronic stress associated with degeneration of the facet
joints is thought to be one of the causes underlying cyst
development.'? There have been reports of cysts occur-
ring adjacent to spines fixed by spinal fusion or anky-
losing spines.'*''%**2% The mechanical properties of
C7-T1 at the cervicothoracic junction may be involved
in cyst development. Spinal instability has been report-
edly associated with cyst development, and cysts have
reportedly occurred at sites associated with spondylo-
listhesis. ! 12131620 [ our cases, when there was a cyst
at C4-C5 or C5-C6, although there was no spondylolis-
thesis, there was significant facet joint degeneration not
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only at the site of the cyst but also at the adjacent site.
Mechanical features associated with spondylosis may
underlie the development of cysts at sites other than
C7-T1. Cervical juxtafacet cysts were more common in
men, but the percentage of women was higher in cases
with cysts at the C7-T1 level than in those with cysts at
other sites. It has been reported that cervical spondylo-
sis is more likely to occur in men than in women.”® The
higher percentage of men in cases with cysts in sites
other than the C7-T1 region may be related to sex dif-
ferences in cervical spondylosis.
Midline/paracentral-type cysts are assumed to cause
myelopathy, while foraminal-type cysts cause radic-
ulopathy. Patients with myelopathy were more often
treated with laminectomy, while patients with radicu-
lopathy were more often treated with hemilaminectomy
and had a higher rate of additional posterior fusion. All
our patients had foraminal cysts with radiculopathy and
could be treated with MCF without additional fusion.
Moreover, patients with cysts extending into the spinal
canal could be treated with the addition of laminoplasty.

Symptoms

Most cases with cysts from C1-C2 to C3-C4 showed
signs of myelopathy, but there was a higher incidence of
radiculopathy below the C4-CS5 level. This is thought to
result from the fact that each nerve root functions differ-
ently; therefore, symptoms are unlikely to occur even
if the C2-C4 nerve roots are compressed. Patients with
cervical juxtafacet cysts have a higher rate of muscle
weakness, even when symptoms include radiculopathy.
However, good postoperative improvement has been
reported.“’zo Muscle weakness was observed, but the
patient recovered well after surgery. Surgical treatment
is strongly recommended for cases of cervical juxta-
facet cysts with neurological symptoms.

Surgical Procedure

In previous reports, the most common surgical
methods included laminectomy and hemilaminectomy;
however, in our cases, it was also possible to remove
the cyst by MCF or a combination of MCF and lamino-
plasty. MCF or a combination of MCF and laminoplasty
can preserve more bone tissue than laminectomy alone.
Regarding the addition of posterior fusion, since juxta-
facet cysts were probably caused by degeneration of the
facet joint due to mechanical stress, some suggested that
spinal fusion would be necessary as the definitive treat-
ment.*'*!” However, the high rate of fusion in patients
with radiculopathy, rather than myelopathy, may have
been influenced by the addition of facetectomy to

Downloaded from https://wwuw.ijssurgery.com/ by guest on M

laminectomy."”*** In our cases, complete resection
of the cyst with decompression of the intervertebral
foramen and the sufficient preservation of the lateral
portion of the facet joint by MCF without spinal fusion
resulted in symptoms improvement without recurrence
during at least 2 years of follow-up. Endoscopic surgery
was reported in 9 cases as a minimally invasive surgery.
Eight patients underwent full-endoscopic surgery,'*"
and 1 underwent a microendoscopic surgery using a
tubular retractor."" Although endoscopic surgery is min-
imally invasive, it remains very difficult and requires
skilled surgical techniques. In a case series of 7 patients
who underwent full-endoscopic surgery, surgery-related
complications were reported in 2 cases (transient hypes-
thesia and dural leak)."> Although MCF is more inva-
sive than endoscopic surgery, it does not require skilled
surgical techniques, such as endoscopic surgery, and the
cyst can be clearly seen and easily removed, as shown
in Figures 2A and 3B.

Pathology

Pathological examination revealed that synovial
cysts were 3 times more common than ganglion cysts.
The relationship between pathological diagnoses and
sites of occurrence remains unclear. However, the per-
centage of ganglion cysts was higher in patients with
myelopathy and myeloradiculopathy than in patients
with radiculopathy. This may be because ganglion cysts
in the ligamentum flavum tend to compress the spinal
cord and cause myelopathy. In some cases, as in Case 2,
bleeding can be seen within the ganglion cyst; it may be
necessary to differentiate it from spontaneous epidural
hematoma.'

CONCLUSIONS

Cervical juxtafacet cysts are characterized by their
tendency to result in muscle weakness. Surgical treat-
ment is strongly recommended to improve the symp-
toms. MCEF, or a combination of MCF and laminoplasty,
does not require additional fixation and is minimally
invasive; thus, it can be a viable surgical option.
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