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Introduction. Synovial cysts rarely develop in the atlantoaxial joint. We report a case of posterior C1-2 laminectomy for a synovial
cyst of the atlantoaxial joint which passed through the dorsal dura and put pressure on the cervical spinal cord. Case Presentation. A
62-year-old man with rapid progression of pain and weakness in the left upper extremity presented to our hospital. A cervical spine
X-ray showed left C5-6 and C6-7 stenoses. A cervical magnetic resonance imaging showed an intradural extramedullary cystic
lesion on the right side of the ventral cervical spinal cord at the C1-2 level and severe compression of the cervical spinal cord.
Because a cyst was partially enhancing, a tumor lesion was not identifiable. Due to severe spinal cord compression, we
performed intradural cyst removal via a posterior intradural approach with C1-2 laminectomy and left-sided C5-6 and C6-7
foraminotomies. One year after surgery, the cyst did not recur, and atlantoaxial instability did not appear. Discussion. A
compressive lesion on the cervical spinal cord was not identified preoperatively as a synovial cyst. However, intraoperative and
pathological findings suggested that the compressive lesion can be a synovial cyst which passed through the dorsal dura. The
surgical treatment strategy for a synovial cyst of the atlantoaxial joint is controversial due to factors, such as the presence of
atlantoaxial instability, level of cyst causing compression of the cervical spinal cord, severity of myelopathy, and cyst location. In
the present study, the cervical spinal cord was highly compressed and the cyst was located on the right side of the cervical spinal
cord; we chose cyst removal through a posterior intradural approach with C1-2 laminectomy.

1. Introduction

A synovial cyst of the atlantoaxial joint is relatively rare. Even
among reports on a synovial cyst of the atlantoaxial joint
without complications of rheumatoid arthritis or other types
of connective tissue disorders, a synovial cyst has seldom
been found in the atlantoaxial region, and there are not so
many reports on this subject. A synovial cyst of the atlantoax-
ial joint can be found accidentally or detected when cervical
myelopathy develops as a result of compression on the cervi-
cal spinal cord [1-3]. For treating a synovial cyst of the atlan-
toaxial joint, surgical procedures include resection via a
posterior approach/transoral approach, posterior cervical
fusion alone, occipitocervical fusion alone, and combined

approach with resection and fusion surgery, and the proce-
dures must be determined based on the size and localization
of a synovial cyst [1, 4, 5].

Herein, we report a case of posterior C1-2 laminectomy
for a synovial cyst of the atlantoaxial joint which passed
through the dorsal dura and put pressure on the cervical spi-
nal cord.

2. Case Report

A 62-year-old man had chief complaints of pain in the area
between the left axilla and upper extremity and weakness of
the left upper extremity. The patient had a medical history
of pneumonia and enlarged prostate. Two weeks before his
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FiGURrk 1: Cervical spine X-ray images. The left oblique view (a) revealed the left C5-6 and C6-7 stenoses (arrow). Anteflexion (b) and

retroflexion (c) did not show cervical spine instability.

first visit, he noticed pain in the area from the left axilla to the
left upper extremity. Then, one week later, he developed left
upper extremity weakness and presented to our hospital.

In a physical examination, the patient complained of
neuralgia in the area from the left axilla to the ulnar aspect
of the left upper extremity. Results were as follows: grip
strength (right 33 kg; left 15kg; a left-hander), left brachiora-
dialis (4/5 manual muscle testing (MMT)), and pronator
teres muscle/supinator muscle and extensor digitorum mus-
cle in the left forearm (2/5 MMT), showing a decrease in the
left upper extremity. Impairment of skillful movements
occurred in the left hand. In tendon reflex, reduced reflexes
on left bicep and left brachioradialis were observed, and
reflex on bilateral patellar tendon was enhanced.

According to hematological and biochemical findings, a
blood test did not show any abnormality, and tumor marker
levels were not elevated.

A cervical spine X-ray revealed the left C5-6 and C6-7
stenoses, but a kymograph did not show cervical spine insta-
bility (Figure 1).

In addition to the left C5-6 and C6-7 stenoses, left C5-6
disc herniation was seen on a cervical magnetic resonance
imaging (MRI) scan. Furthermore, an intradural extramedul-
lary cystic lesion on the right side of ventral cervical spinal
cord at the C1-2 level severely compressed the spinal cord
(Figure 2).

A cyst was partially enhancing in contrast-enhanced
MRI, and a tumor lesion was, therefore, not identifiable
(Figure 3). Contrast-enhanced computed tomography of
the spinal cord showed foraminal stenosis of the left C6-7
intervertebral foramen, along with an intradural extramedul-
lary cyst (Figure 4).

On the basis of physical examination and imaging find-
ings, left C5-6 disc herniation, left C6 and left C7 radiculopa-
thy caused by the left C6-7 stenosis, and cervical myelopathy
caused by an intradural extramedullary cystic lesion at the
C1-2 level were identified.

Because the cyst severely compressed the cervical spinal
cord and was located on its right side, we performed a cyst
removal through posterior C1-2 laminectomy and left-sided
C5-6 and C6-7 foraminotomies. After dura mater incision

at the CI-2 level, the denticulate ligaments situated on the
right side of the spinal cord were incised. Then, an intradural
extramedullary cystic lesion present in the right C2 nerve
root (ventral side) was observed. The cervical spinal cord
was significantly compressed and displaced from the right
ventral side by the cyst. When cyst puncture was performed,
a jelly-like content with highly viscous fluid was drained, and
the capsule was removed after aspiration. However, the cap-
sule seemed to remain in the ventral side and extend to the
posterior surface of the odontoid process. We observed the
ventral side and found that the dura mater was partly miss-
ing. The dura mater was coagulated and closed (Figure 5).
The surgery was completed after left-sided C5-6 and C6-7
foraminotomies.

In the postoperative course, upper extremity pain disap-
peared, and left-hand grip strength was increased. Patholog-
ical examination showed that slides contained both cyst
contents and normal dura mater but tumor content
(Figure 6). A synovial cyst of the atlantoaxial joint was diag-
nosed based on preoperative imaging, operative, and patho-
logical findings. One month after surgery, the left-hand grip
strength returned to preillness strength and neuralgia disap-
peared. One year after surgery, the patient remained without
recurrence of a synovial cyst of the atlantoaxial joint at the
C1-2 level.

3. Discussion

Synovial cysts in the spine occur frequently in the lumbar
facet joints, but synovial cysts in the atlantoaxial joint are
rarely seen [1-3]. Synovial cysts of the lumbar vertebral joint
often develop due to radiculopathy; however, on the other
hand, synovial cysts of the atlantoaxial joint are sometimes
detected accidentally or through the development of cervical
myelopathy caused by a giant cyst inducing anterior com-
pression of the cervical spinal cord. Although the etiology
of the cyst has not yet been completely elucidated, it seems
that chronic atlantoaxial subluxation leads to inflammatory
granulation tissue or noninflammatory and degenerative
fibrocartilage-like tissue, in the case of a pseudotumor lying
posterior to the odontoid process. It is thought that unusual
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F1GURE 2: Noncontrast-enhanced magnetic resonance images. In horizontal sections (a, b), cervical disc herniation happened in the same
region as the left C5-6 and C6-7 stenoses (arrow). At the C1-2 level, an intradural extramedullary cystic lesion existed in the right side of
ventral cervical spinal cord, which severely compressed the spinal cord ((c) sagittal, (d) horizontal, and (e) coronal, arrow).

FiGure 3: Contrast-enhanced magnetic resonance imaging of the cervical spine. Because a cyst was partially enhancing, a tumor lesion was

not identifiable ((a) sagittal, (b) horizontal, (c) coronal, arrow).

stress on the ligament caused by atlantoaxial instability gen-
erates microcracks in the ligament and results in the forma-
tion of reactive tissue and the generation of pseudotumor.
C1-2 instability may essentially contribute to cyst formation
and progression. Since other possibilities, such as degenera-
tive changes in facet joints and microtrauma, may also con-
tribute to its formation and progression, many cases
associated with rheumatoid arthritis exist. However, only a
few cases of patients without underlying conditions have
been reported [1-3, 6].

The surgical treatment strategy for a synovial cyst of the
atlantoaxial joint is controversial due to factors, such as the
presence of atlantoaxial instability, level of cyst causing com-
pression of the cervical spinal cord, severity of myelopathy,
and cyst location. Previous reports include a case of cyst

shrinkage after performing a posterior cervical fusion/an
occipitocervical fusion on a patient associated with a synovial
cyst of the atlantoaxial joint and atlantoaxial instability [1]
and a case of cyst removal using various surgeries along with
a posterior cervical fusion [3]. There are some other reports
of cyst removal, such as a case of suboccipital craniotomy
and C1-2 laminectomy [7-9], a case of transoral approach,
along with an occipitocervical fixation/a C1-2 fixation [5,
10, 11], and cases of C1-2 laminectomy [11, 12] and antero-
lateral approach [3].

The abovementioned surgeries have different characteris-
tics. The transoral approach seems to be a rational surgical
approach, which maximally decompresses the cyst causing
anterior compression of the cervical spinal cord; however,
this approach is also a maximally invasive surgery. According
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FIGURE 4: Noncontrast-enhanced computed tomography (CT) and CT myelography. Foraminal stenosis of the left C6-7 intervertebral
foramen was identified in the horizontal section ((a, b), arrow). CT myelography showed an intradural extramedullary cyst ((c) sagittal;

(d) horizontal, arrow).

()

FIGURE 5: Intraoperative findings. When the dura mater was incised at the C1-2 level, followed by incision in the denticulate ligaments on the
right side of the spinal cord, a cystic lesion was present in the right C2 ventral root (arrowhead). The cyst (arrow), which caused compression
and significant displacement of the cervical spinal cord from the right ventral side (a), was removed. The cyst capsule, however, seemed to
remain in the ventral side and extend posterior to the odontoid process. We found that the dura mater was partly missing in the ventral

side ((b) partially missing dura matter: arrowhead).

to the study by Van Gompel et al, a transoral approach
requires nasogastric tube feeding for the heal of pharyngeal
wound after surgery, and the length of feeding time was 14
days on average [5]. In addition, to eliminate the postopera-
tive instabilities of the occipital bone and the cervical spine,
patients who underwent a transoral approach must receive
secondary occipitocervical fusion, which makes the transoral
approach more invasive.

With regard to a minimally invasive approach, there is a
report of a patient with atlantoaxial instability and a relatively
large synovial cyst in the atlantoaxial joint who underwent
C1-2 posterior cervical fusion; as a result, the cyst regressed
with immobilization, without direct removal [1].

Although all the above surgeries require an occipitocervi-
cal fusion or a posterior cervical fusion, there is a more min-
imally invasive approach which consists of a cyst removal
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Ficure 6: Histopathological findings. The hematoxylin and eosin staining showed synovial cells in the fibrocartilaginous capsule: (a) lower

magnification; (b) higher magnification, bar: 100 ym.

through a posterior approach and one of the following sur-
geries: a suboccipital craniotomy alone, a cervical laminect-
omy alone, and a combination of these two surgeries.
When synovial cysts are located lateral to the transverse liga-
ment, a posterior approach or a posterolateral approach is
often used to remove the cysts [6-9, 11].

There are further reports on a partial hemilaminectomy
of the atlas to remove synovial cysts at the C1-2 level in a
ventromedial region through an anterolateral approach [3,
13-15]; therefore, there are some cases without a posterior
fusion.

The most minimally invasive approach is percutaneous
aspiration [16]. However, because a patient treated with per-
cutaneous aspiration may have recurrence, a surgical candi-
date for percutaneous aspiration seems to be the patient
without a direct surgical indication. In the case of a high-
surgical-risk patient, there is nothing but a wait-and-see
approach, and radiological follow-up is required.

In the present study, a compressive lesion on the cervical
spinal cord was not identified preoperatively as a synovial
cyst. According to intraoperative and pathological findings,
it seems that the compressive lesion was indeed a synovial
cyst which passed through the dorsal dura. The patient did
not have atlantoaxial instability. Although it was not clear if
myelopathy arose from a cystic lesion, tendon reflexes of
both lower extremities were enhanced and the cervical spinal
cord was highly compressed. From these points of view, we
determined that the patient has an increased possibility of
myelopathy in the future, and therefore, we performed a
resection. A kymograph did not show atlantoaxial instability,
and the patient did not have underlying conditions, such as
rheumatoid arthritis. The cyst expanded to the ventral side
of the cervical spinal cord, but we performed a cyst removal
through posterior C1-2 laminectomy because the cyst was
located on the right side of the spinal cord. One year after
surgery, the patient remained without recurrence of the cyst.
Careful attention must be given to the presence of atlantoax-
ial instability in the future.

4. Conclusion

We experienced a case of compression of the cervical spinal
cord caused by a synovial cyst of the atlantoaxial joint which
passed through the dorsal dura without atlantoaxial instabil-
ity. The cervical spinal cord was highly compressed, and the

cyst was located on the right side of the cervical spinal cord.
Therefore, we selected a relatively less invasive posterior
intradural approach with C1-2 laminectomy, without poste-
rior occipitocervical fusion. In the case of a synovial cyst
without atlantoaxial instability, a resection via a posterior
approach, which does not damage the structure of the atlan-
toaxial joint, must be one of the options, but surgical strategy
should be determined after full consideration of patients’ age
and surgical risk.

Conflicts of Interest

The authors declare that there are no competing interests
regarding the publication of this paper.

References

[1] R.C. Puffer, ].]. Van Gompel, J. M. Morris, and W. E. Krauss,
“Resolution of cystic deterioration of the C1-2 articulation
with posterior fusion: treatment implications for asymptom-
atic patients,” WORLD NEUROSURGERY, vol. 79, no. 5-6,
pp. 773-778, 2013.

[2] Y. Morio, T. Yoshioka, H. Nagashima, H. Hagino, and
R. Teshima, “Intraspinal synovial cyst communicating with
the C1-C2 facet joints and subarachnoid space associated with
rheumatoid atlantoaxial instability,” Spine, vol. 28, no. 23,
pp. E492-E495, 2003.

[3] Y.-I. Ohnishi, K. Iwatsuki, S. Taketsuna, K. Ninomiya, and
T. Yoshimine, “Retro-odontoid synovial cyst resected via an
anterolateral approach without fusion,” European Spine Jour-
nal, vol. 24, Supplement 4, pp. S508-S513, 2015.

[4] M. Takeuchi, M. Yasuda, E. Takahashi, M. Funai, M. Joko, and
M. Takayasu, “A large retro-odontoid cystic mass caused by
transverse ligament degeneration with atlantoaxial subluxa-
tion leading to granuloma formation and chronic recurrent
microbleeding case report,” The Spine Journal, vol. 11,
no. 12, pp. 1152-1156, 2011.

[5] J.J. Van Gompel, J. M. Morris, J. L. Kasperbauer, D. E. Graner,

and W. E. Krauss, “Cystic deterioration of the C1-2 articula-

tion: clinical implications and treatment outcomes,” Journal

of Neurosurgery: Spine, vol. 14, no. 4, pp. 437-443, 2011.

P. Fransen, G. P. Pizzolato, P. Otten, A. Reverdin, R. Lagier,

and N. de Tribolet, “Synovial cyst and degeneration of the

transverse ligament: an unusual cause of high cervical myelop-

athy. Case report,” Journal of neurosurgery, vol. 86, no. 6,

pp. 1027-1030, 1997.

&)



(7]

(8]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

J. Goftin, G. Wilms, C. Plets, B. Bruneel, and J. Casselman,
“Synovial cyst at the C1-C2 junction,” Neurosurgery, vol. 30,
no. 6, pp. 914-916, 1992.

J. D. Miller and O. Al-Mefty, “Middleton TH 3rd: synovial cyst
at the craniovertebral junction,” Surgical Neurology, vol. 31,
pp. 239-242, 1998.

B. M. Onofrio and A. D. Mih, “Synovial cysts of the spine,”
Neurosurgery, vol. 22, no. 4, pp. 642-647, 1988.

H.J. Kirk and J. H. Pik, “A novel operative technique to man-
age a symptomatic synovial cyst associated with an os odontoi-
deum,” Journal of Clinical Neuroscience, vol. 16, no. 6, pp. 822
824, 2009.

J.J. Van Gompel, J. M. Morris, J. L. Kasperbauer, D. E. Graner,
and W. E. Krauss, “Cystic deterioration of the C1-2 articula-
tion: clinical implications and treatment outcomes,” Journal
of Neurosurgery. Spine, vol. 14, no. 4, pp. 437-443, 2011.

B. D. Birch, A. G. Khandji, and P. C. McCormick, “Atlantoax-
ial degenerative articular cysts,” Journal of Neurosurgery,
vol. 85, no. 5, pp. 810-816, 1996.

C. A. Weymann, P. Capone, P. R. Kinkel, and W. R. Kinkel,
“Synovial cyst of the upper cervical spine: MRI with gadolin-
ium,” Neurology, vol. 43, no. 10, pp. 2151-2152, 1993.

B. George and G. Lot, “Anterolateral and posterolateral
approaches to the foramen magnum: technical description
and experience from 97 cases,” Skull Base Surgery, vol. 5,
no. 1, pp. 9-19, 1995.

B. George and G. Lot, “Cervical neurinomas with extradural
component. Surgical management from a series of 57 cases,”
Neurosurgery, vol. 41, pp. 813-822, 1997.

O. Velan, A. Rabadén, L. Paganini, and L. Langhi, “Atlantoax-
ial joint synovial cyst: diagnosis and percutaneous treatment,”
Cardiovascular and interventional radiology, vol. 31, no. 6,
pp. 1219-1221, 2008.

Case Reports in Orthopedics



	Synovial Cyst of the Atlantoaxial Joint Removed through a Posterior Intradural Approach
	1. Introduction
	2. Case Report
	3. Discussion
	4. Conclusion
	Conflicts of Interest

