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Abstract

Introduction Ganglion cysts are benign soft tissue lesions, usually arising from periarticular connective tissue. These are
very rarely reported in the spine, but when seen can cause radiculopathy or myelopathy.

Case presentation A 68-year-old female patient presented with worsening radiculopathy and right foot drop and imaging
noted a right L5-S1 foraminal mass. The lesion was gross totally resected. Histological analysis revealed myxoid degen-
eration and inflammation, without a synovial lining, consistent with ganglion cyst.

Discussion While uncommon, intra-foraminal ganglion cysts can be distinguished from synovial cysts through imaging and
histology and are typically amenable to surgical resection. Greater knowledge and insight about differentiating ganglion
versus synovial cyst may prevent resection of facet joints and prevent a fusion procedure.

Introduction

Ganglion cysts are common lesions in the musculoskeletal
system arising from membranous and fibro-collagenous
tissues, most commonly tendon sheaths and periarticular
areas. While most common in the hand and wrist, they can
also arise in any perineural connective tissues. When
occurring in the spine often this leads to symptoms of spinal
nerve root compression such as paresthesia and weakness
[1-4]. We present the case of an intra-foraminal ganglion
cyst leading to radiculopathy that was successfully treated
with resective surgery.
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Case presentation

A 68-year-old female presented to our institution with
progressive right sided L5 radiculopathy for 2 months, rated
as 9/10 in the numerical rating scale, refractory to non-
operative management with new subacute onset of right
foot drop. Oswestry Disability Index of 37 was noted with
significant difficulty in activities of daily living due to her
pain. Neurological exam was significant only for 3/
5 strength of the right anterior tibialis muscle and 0/
5 strength in the right extensor hallucis longus. Patient was
noted to have an antalgic gait with limitations secondary to
her foot drop.

MRI lumbar spine revealed a 19x12x 11 mm T2
hyperintense mass in the right L5/S1 neural foramen con-
tributing to mild spinal canal stenosis and severe foraminal
narrowing (Figs. 1 and 2). This lesion was initially diag-
nosed as a perineural cyst; however, her symptoms were
disproportional for a perineural cyst and therefore the
hypothesis of a non enhancing or a schwannoma was
deemed more likely. Synovial cyst was also included in the
differential diagnosis but considered less likely due to lack
of joint pathology or instability on flexion—extension films.

Patient underwent a right sided L5/S1 facetectomy
(Fig. 2) for adequate exposure of the lesion. Intraoperative
ultrasound revealed a nonvascular mass with cystic and
solid components. The lesion had no visible connections

SPRINGER NATURE


http://crossmark.crossref.org/dialog/?doi=10.1038/s41394-020-00373-3&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41394-020-00373-3&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41394-020-00373-3&domain=pdf
http://orcid.org/0000-0002-2215-8832
http://orcid.org/0000-0002-2215-8832
http://orcid.org/0000-0002-2215-8832
http://orcid.org/0000-0002-2215-8832
http://orcid.org/0000-0002-2215-8832
http://orcid.org/0000-0002-0943-3406
http://orcid.org/0000-0002-0943-3406
http://orcid.org/0000-0002-0943-3406
http://orcid.org/0000-0002-0943-3406
http://orcid.org/0000-0002-0943-3406
mailto:lohit.velagapudi@students.jefferson.edu

6 Page2of 4

Spinal Cord Series and Cases (2021)7:6

Fig. 1 Axial MRI imaging. A lesion (arrow) in the right L5-S1 foramen, hypointense on T1 weighted image (A), and hyperintense on T2

weighted image (B) is seen.

Fig. 2 Sagittal MRI imaging. Parasagittal T2 weighted image
showing lesion (solid line arrow) compressing L5 nerve root (dash dot
arrow) in the in foramen.

with surrounding ligamentous or periarticular tissue (Fig. 3).
A plane between the nerve root and perineural mass was
identified and it was removed en bloc (Fig. 4), achieving
gross total resection. After removal, the right sided L5 and
S1 nerve roots were examined, and both found to be intact.

Histological examination of the multiloculated cyst filled
with yellow, viscous fluid revealed myxoid degeneration
and inflammation, consistent with ganglion cyst (Fig. 5). No
synovial lining was present, and S-100 testing was negative.

Postoperative course was uncomplicated, with immediate
resolution of radiculopathy and improvement after 1 day of
right tibialis anterior strength to 5/5 and right extensor
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hallucis longus strength to 4/5. No rehabilitation was
required.

Discussion

Spinal cysts are typically related to the facet joints and a
result of degeneration of the joint. However, “Ganglion
cyst” and “synovial cyst” are separate pathological pro-
cesses that can be distinguished histologically by the pre-
sence or absence of synovial lining [5—7]; unfortunately due
to the infrequency and lack of knowledge ganglion and
synovial cysts are often used interchangeably which can be
source of confusion [8]. A synovial cyst is lined with
pseudostratified columnar cells (synovial lining) and usually
contains clear, serous, or xanthochromic fluid and com-
munication with the joint cavity. In contrast, ganglion cysts
lack this synovial cell lining, and have no communication
with the joint cavity, with protein-rich viscous fluid due to
myxoid degeneration of surrounding tissues, as seen in the
presented histological analysis. In addition, these two his-
tologically distinct structures have been combined under the
umbrella term “juxtafacet cyst” [9—11]. The most supported
pathogenesis of ganglion cysts has been herniation of the
synovium into surrounding tissues [12]. Alternative patho-
geneses proposed include chronic inflammation leading to
myxoid degeneration of tissue, repeated microtrauma, or
increased hyaluronidase production by a proliferation of
mesenchymal cells [12—-15].

Distinction between ganglion and synovial cysts using
MRI is frequently not possible [8]. On imaging, ganglion
cysts can be distinguished through a fibrous contrast-
enhancing capsule, although further differentiation from
other cystic lesions requires gross and histological exam-
ination. In addition, imaging may be complicated by aty-
pical cyst content such as debris or hemorrhage/hemosiderin
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Fig. 3 Intaoperative ultrasound imaging. Intraoperative ultrasound (A) confirmed the lesion seen on MRI (solid line arrow) just dorsal to the
nerve root (dash dot arrow). Color Doppler demonstrated no internal vascular flow (B) and following resection, ultrasound demonstrated the mass

was completely removed (C).

Fig. 4 Lesion gross appearance. A solid lesion was fully resected
en bloc.

deposition, which can render a normally hypo or isointense
T1 lesion a hyperintense aspect [16].

In clinical practice, these lesions are difficult to distin-
guish as both can cause symptoms of nerve root or spinal
cord compression, neurogenic claudication, myelopathy,

Fig. 5 Histologic examination of the ganglion cyst reveals a
fibroconnective tissue wall (triangle) with area of mural reactive
chronic inflammation (arrow), and myxoid degeneration that leads
to cyst formation (star). Hematoxylin and eosin stain, original
magnification x100.

cauda equina syndrome, or even Brown-Sequard syndrome
depending on location and surrounding structures [17-19].
Intracystic hemorrhage in particular can lead to abrupt onset
of symptoms out of proportion with the more expected
chronic myxomatous degenerative disease process [20].
While spontaneous regression of ganglion cyst is rare,
conservative management with analgesics, neuropathic pain
management, and physical therapy can be used to treat
patients without significant deficits. Although synovial cysts
and ganglion cysts are separate pathological processes, they
are managed similarly and both definitively treated with
surgical decompression and resection with favorable out-
comes in terms of functional status and recurrence [21-24].
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Conclusion

Ganglion cysts are soft tissue lesions arising from periarti-
cular tissue. While most common in the wrist and forearm,
cysts in or around the spinal canal can lead to symptoms of
radiculopathy or myelopathy. While ganglion cysts can
appear similar to lesions such as synovial cysts on imaging,
they have distinct histological characteristics. Although
rare, ganglion cysts should be included in the differential
diagnosis for T2 hyperintense spine lesions and are gen-
erally amenable to surgical resection with good clinical
outcomes.
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