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Abstract

An 8-year-old, intact Rottweiler-female dog presented due to an acute onset of

lethargy, abnormal gait, and wheezing. Physical examination revealed stridor, cervi-

cal pain, and ambulatory tetraparesis. Magnetic resonance imaging-examination dis-

played a lobulated, fluid-filled mass extending from the sphenoid bone to C5, infiltrat-

ing the cranial vertebral canal causing extradural compression of the spinal cord and

narrowing of the pharynx. An emergency debulking-surgery around the pharynx was

performed. Histopathological findings were consistent with a myxoma. The remaining

tumorwas irradiated resulting in stable disease6months later. Thedogdied18months

later due to aspiration pneumonia without clinical signs of neurologic or respiratory

compromise.
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1 SIGNALMENT, HISTORY, CLINICAL FINDINGS

An 8-year-old female intact Rottweiler was referred due to a history of

progressive wheezing, with onset noticed 8 months before presenta-

tion. A CT examination (Activion 16-slice CT, Toshiba, Tustin, CA; pre-

and postcontrast administration Accupaque™ 300, 300 mg Iod/ml, GE

Healthcare AG, Opfikon) performed by the referring clinic showed a

large, well-defined, extensive, lobulated space-occupying lesion in the

retropharyngeal region. This lesion causedmoderatemass effect to the

surrounding tissue and extended into the vertebral canal at the level of

C1-C2 causingmild extradural spinal cord compression.

In the initial clinical examination, vital parameters were within

normal limits. The dog was lethargic and an inspiratory stridor and

moderate swelling in the laryngeal area were noticed. At this time
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point, no neurological deficits were reported. The lesion was sam-

pled under ultrasound guidance and a clear, viscous fluid was aspi-

rated. Cytological analysis revealed the fluid as mildly eosinophilic

material with a moderate number of macrophages as it can be seen in

saliva.

The findings were considered to be compatible with a non-

neoplastic cyst like a sialocele.1 Bilateral sialoadenectomy of the sub-

lingual and mandibular salivary glands was performed. Histology of

the salivary glands was interpreted as mild, chronic, plasma-cellular

sialadenitis.

Four weeks later, the dog presented to the emergency service

because of an acute onset of neck pain. Furthermore, thewheezing and

laryngeal swelling hadworsened despite surgical treatment. On neuro-

logical examination, a mild ambulatory tetra-paresis with reduced pro-

prioception of all four legswas found. Reflexeswere normal.Manipula-

tion of the neck caused severe pain reaction. Based on the clinical signs,

the neuroanatomical localization was C1-5. A complete blood count,
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blood chemistry, and chest radiographs in two lateral projections, all

unremarkable, completed the clinical examination.

2 IMAGING, DIAGNOSIS, AND SURGICAL
TREATMENT

Due to the clinical findings and previous CT findings indicating

extramedullary spinal cord compression, expansion of the lesion was

suspected and therefore MRI of the cervical vertebral column was

performed under general anesthesia using a 3-Tesla-scanner (Philips

Ingenia, Philips AG, Zurich, Switzerland; MRI acquisition protocol see

Appendix 1, Table S1).

The lobulated retropharyngeal space occupying lesion had

expanded compared to the CT examination with extension from

the area of the sphenoid bone to the caudal aspect of C5. A marked

mass effect on the surrounding soft tissue was visible, with ventral dis-

placement of the larynx, trachea, and esophagus and almost complete

narrowing of the pharynx. The lesion had progressively expanded and

invaded the paravertebral soft tissue of the atlanto-occipital region

and infiltrated the cranial vertebral canal. Within the vertebral canal,

the extradural portion extended from the occiput to the cranial third

of C2 with involvement of all atlanto-occipital and atlantoaxial joint

cavities.

The space-occupying lesion displaced the brainstem and the spinal

cord left-dorsally, accentuatedatC1-C2. The spinal cord andbrainstem

showed normal signal intensity. The mass was predominantly com-

posed of lobulated material of fluid signal intensity separated by thin

septae. This fluid was isointense to CSF in all sequences. The lesion

showedmild rim enhancement andmild enhancement of the described

septae following administration of contrast. The parotid salivary gland

was unremarkable on both sides, without visible contact to the lesion

(see Figure 1).

After the acquisition of the MRI images, the dog’s neurological sta-

tus deteriorated (non-ambulatory tetra-paresis), with severe pain and

severe dyspnea. An emergency surgery consisting of decompression

of the upper airways and placement of a Blake drain (Blake™ Sili-

cone Drains, Ethicon, Inc., Sommerville, New Jersey, USA) was carried

out. Intraoperatively, the lesion presented as a lobulated, greyish mass

with fine septae, filled with clear mucoid fluid. The lesion was grow-

ing between the fascial planes of the cervical muscles and was firmly

attached to the adjacent anatomic structures. Therefore, debulking

was only feasible in areas where the surrounding tissue could be par-

tially removed. Due to proximity of the lesion to the brainstem and sus-

pected adhesion of the lesion to the surrounding tissue, the cervical

part of the lesion was not approached surgically.

Postoperative treatment consisted of pain medication, corti-

costeroids, gastroprotectant, and supplemental O2 (full medical

treatment see Appendix 2). Surgically excised material was processed

for histologic examination. In fresh frozen sections, the entire mass

consisted of a mucinous to collagenous matrix, surrounding small

spindle to stellate cells with hyperchromatic nuclei. In the regular

processed paraffin-embedded slices the same neoplastic cells were

observed, forming nodules and streams, which appeared to infiltrate

the presumed preexisting collagenous to adipose tissue, showing the

neoplasm as a nonencapsuled lesion of low cellularity. Cells were

small with scant pleomorphism and no mitoses were observed. The

histopathological diagnosis was an infiltrative myxoma.

3 RADIATION THERAPY AND OUTCOME

Radiation therapy (RT) of the tumor and the scar tissue started 14 days

after the debulking-surgery. The treatmentwas delivered on aMonday

to Friday schedule. Planning-CT and daily treatments were performed

indorsal recumbencyunder general anesthesia. Reproducible position-

ingwas accomplishedwith both an individually shaped vacuumcushion

(BlueBag BodyFix, Elekta AB, Stockholm, Sweden) and a custom-made

bite block. Contouring and treatment planning was performed using

Eclipse External Beam Planning system version 15.1 (Varian Oncol-

ogy Systems, PaloAlto, USA)with theAnisotropic Analytical Algorithm

(AAA) (15.1.51).

Contouring of organs at risk (OAR) and target volumes were per-

formed on co-registered postcontrast CT images from the planning-

CT in order to increase accuracy of contouring. Tongue, spinal cord,

larynx/trachea, esophagus, and brain were defined and contoured as

OAR. Radiation was planned isocentrically, with heterogeneity cor-

rection and delivered with a 6 MV linear accelerator (Clinac iX, Var-

ian, Palo Alto, California) equipped with a 5-mm multi-leaf-collimator,

using photons and intensity-modulated radiation therapy. Daily image-

guidance (IGRT) was used for treatment verification, using kV-kV

orthogonal radiographs and/or kV cone-beamCT (CBCT).

The dose was prescribed at the ICRU reference point, delivered in a

protocol of 20 × 2.25 Gy (total dose of 45 Gy). The dose was normal-

ized to ensure that ≥98% of the PTV was covered by the 95% isodose

line (for dose statistics seeAppendix 3, Table S2). During RT a drain had

tobeplaceddue to severe fluid- andmucus-production in the retropha-

ryngeal area resulting in recurrent stenosis of the upper airways. After

partial fluid removal, the treatment planwas adapted to the new target

volumes. The drain stayed in place for 3weeks andwas removed 3 days

after the last radiation session.

Two months following RT, a short-protocol, non-contrast-enhanced

MRI control was performed. The lesion within the vertebral canal was

unchanged in size; the retropharyngeal portion of themyxoma showed

a moderate decrease in volume with reduced mass effect to the sur-

rounding tissue. Six months post-RT, the dog was in good general con-

dition. The neurological examination revealed amild ambulatory tetra-

paresis with mildly reduced proprioception of all four legs and normal

reflexes. No pain reaction could be evoked during neckmanipulation.

At this time point a follow-up MRI examination of the retropha-

ryngeal area and the cervical vertebral column was conducted using

an identical protocol as in the initial MRI examination (see Figure 2).

The portion within the vertebral canal was unchanged in the follow-up

MRI study 2 and 6 months after irradiation (pre-RT: 12.7 × 8 mm vs. 2

months post-RT: 13.5 × 7.9 mm vs. 6 months post-RT: 14.4 × 6.2 mm

[length × height in mm; measured in transversal T2 sequences]). The



E26 SCHMID ET AL.

F IGURE 1 Initial MRI examination. Sagittal T2weighted image (A) showing the severe expansion of the space occupying lesion with fluid
intensity in the retropharyngeal area and the resulting severe ventral compression of the pharynx. The infiltration of the vertebral canal at the
level C1-C2 and the proximity to the brainstem can be noted in the dorsal T2weighted (SPIR) image (C). The resulting moderate compression of
the spinal cord and brainstem is depicted in the transverse T2-weighted image (B) and transverseT1-weighted image following administration of
contrast (D) [Color figure can be viewed at wileyonlinelibrary.com]

part of the myxoma within the vertebral canal was considered “sta-

ble disease” based on the response criteria for solid tumors in dogs

(RECIST; classified < 30% decrease and < 20% increase in tumor

volume).2 Eighteen months after the end of the RT the dog died from a

severe aspiration pneumonia. According to the owner, the dog showed

no clinical changes despite the consistent mild toe dragging until the

sudden onset of respiratory distress.

4 DISCUSSION

Myxoma originates from fibroblasts and is an uncommon neopla-

sia in dogs.34 Reported locations in dogs include subcutis, cardiac

valves, odontogenic, and synovial tissue.5678 Synovialmyxomasmostly

occur in large-breed, middle-aged dogs, especially Doberman Pinsch-

ers and Labrador Retrievers.98 Commonly affected locations are sti-

fle and digit, followed by tarsus, elbow, and carpus.84 A case series

describes several orbital myxoma/myxosarcomas possibly arising from

the temporo-mandibular joint.10 Few reports describe myxomas asso-

ciatedwith the articular process joints.1112 Only one case of amyxoma

associated with the cervical vertebral column is reported.13 Another

report presents a similar case with themoremalignant variant, a cervi-

cal myxosarcoma.14 As described in previous reports of synovial myx-

oma of articular process joints, the tumor showed a myxoid matrix

with extremely low and high signal intensity on T1- and T2-weighted

MRI, respectively, a lobulated appearance, mild rim enhancement, and

an infiltrative character. The definite origin of this myxoma is unclear,

but synovial tissue of the composite occipito-atlas-axis joint cavity

seems to be most likely. The myxoma in this case showed an unusually

large and ventral extension into the surrounding tissue, especially the

retropharyngeal region. This unusual distribution led tomisinterpreta-

tions of differential diagnoses and histopathologywas essential for the

final diagnosis of a myxoma.

Despite their histological benign appearance, myxomas often grow

infiltratively and treatment of choice is wide surgical removal.4 During

surgical debulking of the pharynx, themyxoma presented with a highly

infiltrative character, as displayed in theMRI examination, and showed

marked attachment to the surrounding tissue. Therefore, adhesions

were also suspected in the portion within the vertebral canal. Due to

the proximity of the lesion to the brainstem, the large extent of the

myxoma into the vertebral canal and poor surgical access in this area, it

was decided to irradiate the tumor. After irradiation, the tumor showed

no clinically detectable tumor growth or mucus production. The dog

was pain-free and fully functional in all activities of daily living until

the sudden onset of an aspiration pneumonia. The most likely patho-

mechanism leading to the aspiration pneumonia is pharyngeal dyspha-

gia; either secondary to functional impairment of thehypoglossal nerve

(XII) or due to the mass effect of the retropharyngeal portion of the
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F IGURE 2 Follow upMRI examination six months post RT. The retropharyngeal extension of the space occupying lesion with fluid intensity is
moderately reduced in comparison to the initial examination before surgical debulking; consequently, the lesion has a lesser mass effect to the
pharynx, best seen in the sagittal T2-weighted image (A). B-D, The portion within the vertebral canal remains unchangedwith stationarymoderate
compression of the spinal cord at the level C1-C2 andmild compression of the brainstem [Color figure can be viewed at wileyonlinelibrary.com]

myxoma. In this case, irradiation was considered a useful treatment

to protract recurrence and could be a possible alternative (palliative)

treatment option to limb amputation in selected cases with periarticu-

lar myxomas.
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