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Magnetic resonance imaging features of bilateral
multiloculated extraneural ganglion cysts of the
occipito-atlanto-axial joint causing hypoglossal
nerve paralysis in a dog
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Abstract

A 14-year-old spayed female Miniature Pinscher presented with tongue curling,

dysphagia, hypersalivation, and sublingual gland swelling. Comprehensive evaluation,

including neurologic and musculoskeletal examinations, blood work, and urinalysis,

revealed no abnormalities other than tongue-related signs. Magnetic resonance

imaging (MRI) revealed a multilobed cystic structure in the occipito-atlanto-axial joint,

compressing the right hypoglossal canal. The lesion appeared cerebrospinal fluid (CSF)-

like on T1-weighted and T2-weighted images, and hyperintense compared with CSF

on fluid-attenuated inversion recovery T2-weighted images. The scans suggested

mucinous content with enhanced peripheral areas on contrast-enhanced images. Surgi-

cal removal and drainage of this cyst were performed, and clinical signs improved

markedly. The dorsal cyst was tentatively diagnosed as a ganglion cyst based on histo-

pathologic and imaging findings. Ganglion cysts should be considered in the differential

diagnosis for dogs with similar MRI findings and neurologic signs.
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1 | INTRODUCTION

Ganglion cysts are benign cysts that arise from the periarticular space

owing to fluid leakage from a nearby joint.1 They are caused by

mucinous degeneration of periarticular connective tissues and contain

myxoid material with fibrous walls.2 They usually occur in the lumbar

spinal area or extremities and are relatively uncommon in the

atlanto-axial joint.3,4 The clinical signs of ganglion cysts result from

compression of the nerve root or spinal cord, leading to signs such as

hyperesthesia, proprioceptive ataxia, and tetraparesis.3-6

In humans, there have been few reports of ganglion cysts

occurring in the atlanto-axial joint.7-9 The patients in these reports

exhibited clinical signs of hypoglossal nerve dysfunction, such as

tongue dysfunction and difficulty swallowing.7-9 Magnetic reso-

nance imaging (MRI) is an effective method for making a provisional

diagnosis by identifying cysts with clear boundaries that appear

hyperintense on T2-weighted (T2W) images and hypo- or isoin-

tense on T1-weighted (T1W) images.10,11 Surgery could be consid-

ered as a treatment option for ganglion cysts, with the procedure

being similar to that for other spinal lesions.7-9

Abbreviations: CSF, cerebrospinal fluid; FLAIR, fluid-attenuated inversion recovery; MRI,

magnetic resonance imaging; T1W, T1-weighted; T2W, T2-weighted; TE, echo time; TR,

repetition time.
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This case report describes the diagnostic MRI features, surgical

treatment, and follow-up of a multiloculated extraneural ganglion cyst

associated with hypoglossal nerve paralysis in a dog.

2 | CASE PRESENTATION

A 14-year-old, spayed female, Miniature Pinscher, weighing 3.7 kg, pre-

sented with a curled tongue, dysphagia, hypersalivation, and swelling of

the sublingual gland that began a month earlier. Initially suspected of

having sublinguitis at a local hospital, the dog was prescribed antibiotics

(metronidazole 10 mg/kg PO q12h), but as the clinical signs did not

improve, she was then prescribed prednisolone (0.3 mg/kg PO q12h),

which led to temporary improvement in sublingual swelling, but the

dysphagia worsened.

During physical examination, the dog showed no pain in the cervi-

cal region. Although neurological and musculoskeletal examinations

revealed no specific findings, there was dysphagia and hypersalivation

because of tongue curling. Other blood tests and urinalysis results

were within normal ranges. Thoracic and abdominal radiography,

abdominal ultrasonography, and echocardiography revealed no spe-

cific findings.

F IGURE 1 Magnetic resonance
images of cystic lesions at the level of the
brainstem. Sagittal (A) and transverse
(B) T2-weighted, transverse FLAIR (C), T1-
weighted (D), and T1-weighted post-
contrast (E) magnetic resonance images.
The lesion is observed hyperintense in T2-
weighted images (A, B). In the T2-
weighted FLAIR image, hyperintensity is
observed compared with CSF (C), and
there is mild peripheral enhancement
(white arrowhead) in T1-weighted post-
contrast images (E). At the brainstem
level, the cystic lesion was located in the
ventral region of the vertebra and was
observed to be bilateral, encircling the
atlas and resulting in slight compression of
the right-sided hypoglossal nerve (white
arrow). Ax, axis; BS, brainstem; FLAIR,
fluid-attenuated inversion recovery; L,
left; R, right.
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We performed 1.5 Tesla MRI scans (Genesis Signa 1.5 T; GE

Healthcare, Chicago, IL) on the brain, cervical, and thoracic spinal

regions, with a magnetic field strength of 1.5 T. The dog was anesthe-

tized and positioned in the dorsal recumbent position. Images were

acquired using sagittal T2W and T1W sequences with slice thicknesses

of 2.5 mm; T2W images were acquired using a fast spin-echo sequence

with a repetition time (TR) of 2416 ms and echo time (TE) of 118 ms,

while T1W images were obtained with a TR of 650 ms and TE of 9 ms.

Images in the transverse plane included T2W, fluid-attenuated inver-

sion recovery (FLAIR), T1W, and T1W contrast enhancement images,

with a slice thickness of 3.5 mm. We acquired T2W images in this plane

using the fast spin echo sequence with a TR of 3600 ms and TE of

118 ms; FLAIR images were acquired with a TR of 7677 ms and TE of

150 ms; T1W images with a TR of 700 ms and a TE of 10 ms; and

T1W contrast enhancement images with the same TR and TE of 10, as

0.2 mL/kg of gadolinium was administered before imaging.

The cystic lesion extended from the level of the atlanto-occipital

joint to the level of the atlanto-axial joint. At the atlanto-occipital joint

level, the lesion was located in the ventral region of the vertebra and

was observed to be bilateral, situated around the atlas. The lesion

mildly compressed the right hypoglossal canal (Figure 1). Additionally,

multiloculated cystic structures were found in the dorsal region of the

F IGURE 2 Magnetic resonance
images of cystic lesions at the level of the
atlanto-axial joint. Sagittal (A) and
transverse (B) T2-weighted, transverse
FLAIR (C), T1-weighted (D), and
T1-weighted post-contrast (E) magnetic
resonance images. The lesion appears
hyperintense in T2-weighted images (A,
B). In the T2-weighted FLAIR image,
hyperintensity is observed compared with
CSF (C), and there is mild peripheral
enhancement (white arrowhead) in
T1-weighted post-contrast images (E). At
the atlanto-axial joint level, the lesion in
the dorsal region of the vertebra is
observed as multiloculated cystic
structures, with the right side of the lesion
observed to be larger (white arrow).
Deviation of the muscles around the cysts
and compression of the muscles due to
the cysts were observed. Ax, axis; FLAIR,
fluid-attenuated inversion recovery; L,
left; R, right.
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vertebrae at the level of the atlanto-axial joint, with the right side of

the lesion observed to be larger. Deviation of the muscles around the

cysts and compression of the muscles because of the cyst were

observed (Figure 2).

These lesions appeared hypointense on the T1W images, hyperin-

tense on the T2W images, and hyperintense on FLAIR images com-

pared with cerebrospinal fluid (CSF), with peripheral enhancement

observed on contrast-enhanced images (Figures 1 and 2). These were

considered to be fluid-filled cysts extending to the ventral and dorsal

regions of the occipito-atlanto-axial joint. This area contains the hypo-

glossal, vagus, glossopharyngeal, vestibulocochlear, facial, and cranial

accessory nerves. The dog's clinical signs could have been associated

with the hypoglossal nerves. Additional abnormal findings included disc

protrusion, extrusion, and compressed nerve roots affecting the spinal

cord at the C2-C5 level.

Surgery was performed �1 month after the initial recognition of

signs. It was conducted to collect samples for histopathological exami-

nation and to decompress the spinal cord to alleviate clinical signs.

Before anesthesia induction, the dog was pre-administered glycopyr-

rolate (0.01 mg/kg IV) and was pre-oxygenated for 10 minutes. Anes-

thesia was induced using midazolam (0.3 mg/kg IV) followed by

propofol (2 mg/kg IV). Throughout the surgery, anesthesia was main-

tained with isoflurane (1.5%-2.0%) delivered via a ventilator. The peri-

operative antibiotic cefazolin sodium (22 mg/kg IV) was administered

10 minutes before surgery.

The dog was initially placed in the dorsal recumbent position to

access a cyst in the ventral region. The ventral surgical approach to the

atlanto-occipital joint was performed as previously described.5 A fluid-

filled transparent cystic membrane was observed on the ventral surface

of the atlanto-occipital joint. This thin cystic membrane was attached to

the joint capsule of the atlanto-occipital joint complex. Approximately

1 mL of bloody mucous fluid was aspirated from the cyst, and the

remaining fluid within the cyst was aspirated and surgically removed.

After suturing the incision in the ventral region, the dog was positioned

in sternal recumbency to access the cyst in the dorsal region, and lami-

nectomy was performed at the C1-C2 level. Beneath the muscle, color-

less fluid-filled sacs were observed, and most of the cysts in the dorsal

region were removed The surgical wound was closed using subcutane-

ous metric 2 polydioxanone sutures for the deeper layers and metric

2 nylon sutures for the skin. The dog recovered without complications,

and both aerobic and anaerobic cultures were negative.

Microscopic examination revealed a large cystic structure surrounded

by an edematous fibrous connective tissue wall lined with flattened, well-

differentiated cells, and the lumen was empty (Figure 3). Given the

absence of visible synovium lining, a ganglion cyst became the more prob-

able diagnosis. Consequently, based on histopathologic and imaging find-

ings, a provisional diagnosis of a ganglion cyst was formulated.

At postoperative follow-up, the dog showed improved clinical

signs and was able to eat without spilling. At 6-month follow-up, there

was mild drooling but significant improvement in dysphagia. However,

8 months after surgery, the dog returned to the hospital with signs

similar to those previously reported; MRI confirmed the regrowth of

the cyst in an area that did not allow for its complete removal. Owing

to severe respiratory distress caused by the primary signs, the dog

was euthanized at the owner's request.

3 | DISCUSSION

Extraspinal cysts are non-meningeal, extradural fluid-filled structures

that occur in the periarticular joint tissue and are categorized into

2 types. These types do not present notable clinical differences and

are differentiated by histopathological examination.11 A synovial cyst

is a protrusion of the synovial membrane through the weakened cap-

sular tissue with an epithelial-like synovium. A ganglion cyst is caused

by the mucous degeneration of the connective tissue around the joint

and contains mucinous material with a fibrous wall. The etiology of

these cystic lesions is not well understood.3,12,13 However, some

reports suggest an association between increased intra-articular pres-

sure because of degenerative joint disease and capsule formation

resulting from increased joint motion or trauma.6,14 The suspected

mechanisms include extrusion or herniation of synovial joint fluid,

myxoid degeneration of collagen tissue, increased secretion of fibro-

blasts, and nonspecific proliferation of mesenchymal cells.3,13

Cystic lesions around the spinal cord occur in humans.1,7-9 In

particular, several cases of cystic lesions with unilateral paralysis or

atrophy of the tongue, dysarthria, and difficulty swallowing have been

reported.1,7-9 These lesions are located in the atlanto-axial joint region

F IGURE 3 Ganglion cyst, hematoxylin
and eosin. Large cystic structure with an
empty lumen surrounded by an
edematous fibrous connective tissue wall
lined by flattened, well-differentiated
cells. Bar = 800 μm (A). Higher
magnification of the flattened cells lining
the cystic structure. Bar = 100 μm (B).
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where mild or severe compression of the hypoglossal nerve has been

noted.1,7-9 Most patients show improvement in clinical signs after

surgery.1,7-9 Although cystic lesions around the spinal cord are rare in

cats, ganglion cysts and cystic lesions in the atlanto-axial joint region

occur.2,15,16 Specifically, cats with ganglion cysts in this region exhibit

ambulatory signs, showing signs of tetraparesis because of moderate

spinal cord compression.15,16

Cystic lesions in the paraspinal region are rare in dogs. Extradural

synovial and ganglion cysts occur around the connective tissue of the

cervical, thoracolumbar, and lumbar spine, as well as at the atlanto-axial

joint.3-5,10,12,13 These cysts can cause focal compression of the spinal

cord and nerve roots, leading to abnormal neurological signs.3-5,10,12,13

The clinical signs of cystic lesions vary depending on the location and

degree of compression.3-5,10,12,13 Most dogs present with spinal pain as

their chief complaint.3-5,10,12,13

Notably, MRI examination shows hypointensity on T1W images

and hyperintensity on T2W images, as well as hyperintensity relative

to CSF on FLAIR images. If the cyst is filled with synovial fluid,

its appearance is similar to that of CSF on both T1W and T2W

images.10,11 However, if the fluid within the cyst is gelatinous or

mucinous, it might appear hyperintense on both T1W and T2W

images.10,11 Signal intensity might vary if the cyst is associated with

hemorrhage.10,11 The cyst contents were not completely removed in

the T2-FLAIR images, suggesting a protein enrichment consistent

with previous reports indicating a gelatinous or mucinous nature.

The opacity of the fluid suggested it was either viscous or protein-

rich, indicative of a ganglion cyst.

Compared with previous studies on cystic lesions in the

atlanto-occipital joint region in humans, the anatomical location,

clinical signs, macroscopic findings, and MRI findings of the cyst, in

this case, were similar, including improvements in clinical signs after

surgical removal.1,7,9 In a previous study involving cats, the anatom-

ical location of the cyst was similar to that of the atlanto-occipital

joint region. However, unlike the ataxia seen in that cat, the signs

in this case were tongue curling, dysphagia, and hypersalivation.2,15

The macroscopic and MRI findings were similar, and clinical signs

improved with corticosteroid treatment or surgical removal.15,16 In

particular, the cat that underwent surgical removal showed an

improvement in clinical signs over 64 months.15 In most cases, the

cysts were surgically removed; however, in some cases that occurred in

the lumbar spine, the clinical signs improved over time after drug treat-

ment for multiple cysts.2-5,10,12-14,16

The hypoglossal nerve, also known as the twelfth cranial nerve,

provides motor innervation to the geniohyoideus muscle and the

intrinsic and extrinsic muscles of the tongue, including the styloglos-

sus, hyoglossus, and genioglossus. Neuronal cell bodies are located

within the motor nucleus of the medulla oblongata of the caudal

brainstem, with axons exiting the caudal aspect of the skull through

the hypoglossal canal. Bilateral lesions of this nerve result in an inabil-

ity to retract the tongue from the mouth, leading to difficulties in

grasping food and water. An important differential diagnosis for bilat-

eral hypoglossal nerve dysfunction is tongue paresis/atrophy second-

ary to a primary myopathy affecting the tongue.17

In the present case, the dog exhibited clinical signs of hypersaliva-

tion and dysphagia, unlike previously reported cases of ganglion cysts

in the atlanto-axial joint in cats.15 Furthermore, there was a partial

improvement in clinical signs after surgery. Considering the location

of the cyst and its association with the signs, we considered that cyst

compression might have affected the cranial nerves.

Fluid property analysis could have contributed to a more accurate

diagnosis. In this case, aspiration of the fluid from the cyst was per-

formed; however, no analysis was performed. Complete removal of

the cyst in the ventral region was difficult because of its connection

to the surrounding structures, and this later led to the recurrence of

the lesion, that became the direct cause of the dog's death.
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