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KEY POINTS

� Cystic lesions of the vertebral column and spinal cord are an important differential diag-
nosis in dogs with signs of spinal cord disease.

� Synovial cysts are commonly associated with degenerative joint disease and commonly
affect the cervical and lumbosacral regions.

� Arachnoid diverticulum (previously known as cysts) is common in the cervical region of
large breed dogs and thoracolumbar region of small breed dogs.

� This article reviews the causes, diagnosis, and treatment of these and other, less com-
mon, cystic lesions.
INTRODUCTION

Cystic lesions of the vertebral column and spinal cord are being recognized more
commonly in veterinary patients concomitant with more frequent access to improved
imaging such as MRI and computed tomographic (CT) myelography. These lesions
may cause clinical signs, including paresis, ataxia, radiculopathy, and pain, whereas
others may occur as incidental findings. Clinical assessment of a patient suspected
of having a cystic spinal lesion includes physical and neurologic examination to
localize the presence of a neurologic lesion. Imaging findings may then help to confirm
the presence of a cystic lesion and the most likely differential diagnoses. Some cystic
lesions may occur in conjunction with other congenital or acquired disease processes.
The clinician must determine which is the most significant abnormality in such cases.
With increased recognition of these conditions in veterinary patients, medical or sur-
gical interventions can be tailored to the patient. This article describes the main cystic
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lesions in the vertebral column and spinal cord in veterinary patients and reviews the
current literature and controversies surrounding some of these diagnoses.

EXTRADURAL SYNOVIAL CYSTS
Cause and Pathogenesis

Extradural synovial and extradural intraspinal cysts arise from periarticular joint tissue.
They can be divided into 2 cyst types: synovial and ganglion. Synovial cysts have
a synovial lining containing fluid and ganglion cysts contain myxoid material with
no specific lining. These are pathologic differences that may reflect different stages
of the same disease.1 Some investigators have suggested a synovial cyst may
develop into a ganglion cyst or a ganglion cyst may develop a synovial lining over
time.2 Clinically, this distinction seems irrelevant, and, because both types of cysts
occur in close proximity with the intervertebral joints, the term juxtafacet cysts has
been coined to include both cysts.1–3 The pathophysiology of development of these
cysts is not well established. It is thought that degeneration of the zygapophyseal joint
(osteoarthritic changes) and increased motion at the joint causes protrusion of the
synovial membrane through defects of the joint capsule. Protrusion of the synovial
membrane will cause the formation of a para-articular cavity filled with synovial fluid,
which leads to extradural compression (Fig. 1).1,2 Other proposed mechanisms are
proliferation of pluripotent mesenchymal cells, myxoid degeneration with cyst forma-
tion in collagen tissue, and increased production of hyaluronic acid by fibroblasts.2

Spinal instability or excessive mobility has been suggested as a cause, which is sup-
ported in that the 2 most common locations for synovial cyst formation are the lumbo-
sacral region and the caudal cervical region, the latter of which is the area of greatest
cervical mobility.1,4 In humans, vertebral column instability is thought to play a factor
in synovial cyst development because they occur with high frequency at the lumbar
vertebra (L) 4 to L5 level, which is the most mobile region of the vertebral column,
and because of their frequent association with osteoarthritis (40.5%), spondylolisthe-
sis (43.3%), and disc degeneration (13.2%).5 Synovial cysts in dogs are commonly
associated with cervical spondylomyelopathy and the distribution of lesions mirrors
the distribution of osseous compressions of the cervical spinal cord.1,2,6 The precise
Fig. 1. A synovial cyst extending from degenerated articular facets (articular processes) in
the cervical vertebral column. (Courtesy of The Ohio State University, Columbus, OH,
2016; with permission.)



Vertebral and Spinal Cord Cysts 279
mechanism is not known but all dogs with synovial cysts and cervical spondylomyel-
opathy have concurrent vertebral column degenerative diseases that likely contribute
to different stressors on the vertebral column.1 There are 2 isolated reports of synovial
cysts occurring with cranial cervical malformations. The first was a case in a
Chihuahua with a synovial cyst arising from the atlantoaxial articulation.7 The other
was a case in a Cavalier King Charles spaniel with bilateral synovial cysts associated
with degenerative arthropathy of the cervical vertebra (C) 2 to C3 articular facets.8 The
mechanism of formation in thoracolumbar and lumbosacral extradural synovial cysts
is also not clear; however, increased mechanical stresses and instability have been
proposed.1,9 Some of the affected dogs with lumbosacral cysts had transitional verte-
brae and this may be a risk factor.10,11

Clinical Findings

The clinical signs of synovial cysts reflect their location in the vertebral column, with
the 2 most frequent locations being the lumbosacral and cervical regions (Figs. 2
and 3). Clinical signs of cervical cysts are those of a cervical myelopathy with propri-
oceptive ataxia and tetraparesis, whereas pelvic limb lameness or weakness, with or
without hyperesthesia on palpation, can be appreciated with lumbosacral cysts.2,10,11

There are reports of synovial cyst formation in the thoracolumbar spine of large breed
dogs that presented with signs of thoracolumbar myelopathy. These all occurred be-
tween thoracic vertebra (T) 13 and L4.2,11–13

Diagnosis

Most dogs reported with lumbosacral or caudal lumbar synovial cysts were large
breed, middle-aged, or older dogs (median age 8 years).1 Cervical synovial cysts
are relatively common in association with the osseous form of cervical spondylomyel-
opathy in young, giant breed dogs.2,6,14,15 Two studies that investigated the MRI
appearance of cervical spondylomyelopathy indicated that synovial cysts occur in
20% of affected dogs.14,15

Diagnosis of synovial cysts is best accomplished with MRI (see Figs. 2 and 3). MRI
reveals the cysts as well-circumscribed extradural masses on 1 or both sides of the
vertebral canal associated with the articular processes. They are hyperintense on
T2-weighted images, with variable low-signal intensity on T1-weighted images. The
T1 signal can vary depending on the protein concentration of the fluid or the presence
of hemorrhage.5,6,10,11 In humans, MRI is reported to have a sensitivity of 90% for the
diagnosis of extradural synovial cysts, compared with 70% with CT.5 Both soft tissue
and bone windows have to be used to increase accuracy of CT to detect these cysts
Fig. 2. Synovial cyst in the cervical region of a Rottweiler dog with cervical spondylomyel-
opathy. (A) Sagittal and (B) transverse T2-weighted MRI showing the synovial cyst at C5-6
(arrows). Note the enlarged articular processes associated with the cyst on (B).



Fig. 3. Synovial cysts in the lumbosacral region of a German shepherd dog. (A) Sagittal
T2-weighted image showing the cyst (arrow). (B) Transverse T2-weighted and (C) transverse
T1-weighted images after administration of intravenous contrast showing the cysts (arrows).
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and sometimes myelography has to be used in conjunction with CT (Fig. 4). Radio-
graphic changes are nonspecific and will only indicate degenerative joint disease in
the articular processes of affected sites.2 Myelographic changes may be suggestive
of synovial cysts but are not diagnostic. Changes in the lateral projection indicate dor-
sal extradural compression. In the ventrodorsal view, unilateral or bilateral axial
compression is appreciated; this is due to proliferation of articular process and exten-
sion of soft tissue medially from the articular processes into the vertebral canal repre-
senting proliferative synovial tissue.2 Cerebrospinal fluid (CSF) typically reveals
Fig. 4. CT myelography of a Great Dane with cervical spondylomyelopathy and a synovial
cyst. (A) Note the thickened articular process and the cyst compressing the spinal cord
(arrow) at C5-6. (B) Transverse image at C4-5 showing a normal region for comparison.
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albuminocytologic dissociation but mild mononuclear pleocytosis may also be
seen.1,2

Treatment

Treatment of these cysts is typically surgical. It is often done at the same time as the
decompressive surgery (dorsal laminectomy) for cervical spondylomyelopathy or
degenerative lumbosacral stenosis. In humans, however, many of these cysts are inci-
dental findings.3 Nonsurgical treatment in humans includes bed rest, physiotherapy,
analgesics, and corticosteroid injections. Success rates with conservative treatment
in humans ranges from 33% to 57%.3 The same may be true for dogs. Therefore,
attempting medical management with activity restriction and anti-inflammatory med-
ications is recommended initially. Surgical treatment seems to produce better
outcomes in humans when medical therapy fails, with good to excellent long-term
outcomes reported as high as 83%.5 All reported cases of surgical treatment of syno-
vial cysts in dogs had positive outcomes.1,2,6,9–13 Recurrence rates of synovial cyst
formation in dogs is not known but is rarely reported in humans after surgical
removal.5
SPINAL ARACHNOID DIVERTICULA (CYSTS)
Causes and Pathogenesis

Spinal arachnoid diverticula (SAD) are focal fluid-filled dilations of the subarachnoid
space, which can lead to a progressive, compressive myelopathy. These diverticula
were previously called arachnoid cysts but this is a misnomer because they are not
true cysts.1,16,17 The term cyst refers to a closed epithelial lined cavity filled with fluid,
air, or other soft tissue substance.1 Arachnoid diverticula are not epithelial-lined
cavities. Therefore, the terms diverticula and pseudocyst are often used. They have
also been called intra-arachnoid or subarachnoid cysts, meningeal cysts, and lepto-
meningeal cysts.18–20 There are well-described classification schemes in human med-
icine and Lowrie and colleagues1 recently proposed a classification scheme for
veterinary patients.
Three types of meningeal cysts exist in human patients. Type 1 meningeal cysts are

extradural cysts that do not involve the spinal nerves. Type 1a result from herniation of
arachnoid membrane through a congenital or acquired dural defect and occur most
commonly in adolescents. Type 1b are technically considered meningoceles but are
attached by a pedicle to the dural sac, causing a dural diverticulum. These are most
commonly seen in the sacral region in middle-age to elderly patients. Type 1 cysts
have not been reported in domestic animals. Type 2 meningeal cysts are extradural
cysts involving the spinal nerves and are an out-pouching of the perineurium surround-
ing the spinal nerve. These are also called Tarlov cysts. Type 3 meningeal cysts are
intradural arachnoid diverticula (Fig. 5). These are not true cysts because they contain
no epithelial lining and seem to communicate freely with the subarachnoid space. This
form is most commonly recognized in canine patients as SAD.
The cause of these cysts is not fully understood. It seems that a congenital cause

is likely in the cases seen in young dogs. Rarely, they have been reported in litter
mates, supporting a genetic predisposition in some dogs.21 A recent report indicated
a genetic predisposition in pugs.16 Pathophysiology is uncertain but they likely arise
from a developmental abnormality of the arachnoid architecture.18,19,22 It is thought
that splitting of the arachnoid membrane occurs at some point during embryonic
development. Expansion of this pocket can occur throughout life, resulting in a pro-
gressive spinal cord compression. A CSF-flow disturbance is thought to result in a



Fig. 5. Arachnoid diverticulum: (A) sagittal and (B) transverse views. The arachnoid layer
separates forming the cystic-like structure and causes extradural compression of the spinal
cord. (Courtesy of The Ohio State University, Columbus, OH, 2016; with permission.)
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functional one-way valve into the pocket that allows CSF to flow in but not be released
in response to changes in CSF pressure.1,23,24

Acquired SAD may also occur secondary to other disease processes. A large,
recent case series indicated that 21.3% of dogs had concurrent diseases in close
proximity with the diverticula, which might have influenced its development.25 In
particular, pug dogs (33.3%) and French bulldogs (61.5%) had high rates of concur-
rent disease, including intervertebral disc extrusion or protrusion, concurrent vertebral
malformation, or previous surgery for intervertebral disc extrusion (Fig. 6).25 They may
occur secondary to chronic spinal cord compression from intervertebral disc dis-
ease,18,26–28 spinal trauma,20,27,29 and inflammatory spinal cord disease.1,30 These
diverticula may result from scarring, inflammation, or fibrin accumulation secondary
to the underlying spinal disease. The association is inferred based on proximity to
the other underlying disease.1

Two recent studies reviewed 215 cases of SAD.1,25 These studies revealed
that approximately 55% of these diverticula occur in the cervical region, whereas
45% are seen in the thoracolumbar region. The most common specific sites were



Fig. 6. MRI of a pug with a thoracolumbar arachnoid diverticulum secondary to spinal cord
compression from an intervertebral disc protrusion. (A) Sagittal half-fourier acquisition
single-shot turbo spin-echo pulse sequence (HASTE) image showing the diverticulum
(arrow). (B) Sagittal T2-weighted image demonstrating the diverticulum (arrow) and disc
protrusion (arrowhead).
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C2 and C3, C5, and C6, and T9 to T13.20,25,28,31 Large breed dogs have a predilection
for cervical diverticula, with Rottweilers being overrepresented. It has been suggested
that young, heavier dogs with large heads may be predisposed to cervical SAD.5,19,20

Small breed dogs have a tendency to have thoracolumbar diverticula.1,25 Males are
overrepresented.1,25 In humans, two-thirds of SAD patients are male and a possible
hormonal influence on SAD formation has been suggested.32 Progesterone receptors
have been identified in the lining of intracranial arachnoid cysts in humans.33,34 In addi-
tion, CSF volume has been shown to be influenced by hormonal fluctuations.35 The
effect of hormonal influences on development of SAD in dogs is not known and
may warrant further investigation. Approximately 83% to 90% of the diverticula
seem to be located in the dorsal aspect of the spinal cord (see Figs. 5 and 6), 6.4%
to 8% in the ventral region, and the remainder in the lateral or circumferential
regions.1,25

Clinical Signs

Clinical signs reflect the location of the myelopathy. This disease is primarily charac-
terized by proprioceptive ataxia with various degrees of tetraparesis or paraparesis,
with variable degrees of spinal-associated hyperpathia. Because SAD have a
tendency to compress the dorsolateral spinal cord, compression of the ascending
proprioceptive pathways and spinocerebellar tracts is often involved. As a result, a
common feature is a severe spastic gait in the thoracic limbs, giving the appearance
of pseudohypermetria.36 Some dogs with cervical diverticulum will display more se-
vere signs in the thoracic limbs, suggesting an intramedullary lesion. Spinal hyperpa-
thia is not a consistent sign but has been reported in 18.9% of dogs in a large case
series. Some of these subjects likely had underlying concurrent vertebral or spinal
cord diseases that could have been responsible for the hyperpathia.25 However, other
previous case reports do describe variable spinal-associated hyperpathia in dogs with
SAD.9,18,23,26 Urinary and fecal incontinence have been reported in up to 8% of dogs,
primarily with thoracolumbar diverticula.25,30 The incidence of upper motor neuron
fecal incontinence is more common with SAD than with other spinal cord disorders.
It is suggested that impairment of dorsal sensory pathways in the spinal cord is
responsible for this sign.25,30

Diagnosis

Three breeds are overrepresented: Rottweilers, pugs, and French bulldogs.25 Median
age at presentation in 2 large case series was 27 months (range 4–144 months)1 and
36 months (mean 46 months).25 Pugs were significantly older than other dog breeds at
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presentation (median age 59 months). This may reflect their tendency to develop
SAD secondary to other spinal diseases such as intervertebral disc disease.1,25 The
Dogue de Bordeaux had a lower age at onset (median 11 months) than other breeds.25

Clinical signs were present for a median of 4 months (range, 2 weeks–48 months).25

Overall, a male predisposition is clear, with a male to female ratio ranging between
2 to 1 and 3 to 1 in the larger case series.
Myelography, CT myelography, or MRI is required to diagnose this disorder

(Fig. 7). Myelography and postmyelographic CT demonstrate these diverticula as
contrast-filled tear-drop shaped expansions of the subarachnoid space.1,18 Imag-
ing studies may also reveal a block of the subarachnoid contrast column without
filling of the subarachnoid diverticula. This may be due to a one-way valve that al-
lows CSF flow periodically only with fluctuations in CSF pressure. Alternatively,
contrast medium may only be able to enter from 1 direction because of its cranial
or caudal opening.1 Delayed imaging, 12 to 24 hours following myelography, has
been looked at in humans to allow more time for contrast to flow into the SAD.37

Cerebellomedullary cistern injection of myelographic contrast may enhance filling
of cervical SAD better than lumbar injection but may artifactually collapse the spinal
cord caudal to the diverticulum, leading clinicians to believe the diverticulum is
further caudal than it truly is.38 MRI is generally considered the imaging modality
of choice to evaluate these diverticula because it also allows assessment of the
spinal cord parenchyma and detection of comorbidities, such as syringomyelia.
SAD are typically hyperintense on T2-weighted sequences, and isointense to
hypointense on T1-weighted sequences (Fig. 8). Most are hypointense on fluid-
attenuated inversion recovery (FLAIR) sequences.25 In some cases, when the
diverticulum does not have the typical appearance, CT myelography may depict
it more clearly (Fig. 9). It is helpful to use MR myelogram sequences (half-fourier
acquisition single-shot turbo spin-echo pulse sequence [HASTE]) to facilitate
visualization of the diverticulum.39 This sequence gives more than a 2-fold increase
in SAD identification compared with T2-weighted sequence alone (Figs. 6 and 10).
The addition of this sequence decreased false negatives from 75% to 47%; there-
fore, some SAD may still go undetected.39 Despite the strengths of MRI, differen-
tiating between spinal cysts, cyst-like structures, and communicating and
noncommunicating cysts is not possible because of the inability to differentiate
true cysts from dilations of the subarachnoid space. MRI-based CSF-flow studies
may be used in evaluation of cysts, in the postoperative period for follow-up after
fenestration or marsupialization, and for differentiating normal dilation of CSF
spaces from cysts.40 This has only been evaluated in 1 case in the veterinary liter-
ature and the CSF flowed normally between the subarachnoid space and the SAD,
Fig. 7. (A) CT myelography of a French bulldog with an arachnoid diverticulum. (A) Sagittal
CT myelographic image showing the tear-drop dilation of the subarachnoid space (arrow).
(B, C) Transverse CT myelographic images showing the different appearances of the divertic-
ulum (arrows).



Fig. 8. Images of a 1 year-old American Pitbull with a cervical arachnoid diverticulum. (A)
Sagittal T2-weighted image showing the diverticulum (arrow). (B) Transverse T2-weighted im-
age at the C2-3 disc space showing the diverticulum (arrow). (C) Transverse T2-weighted image
at the C3 region depicting the spinal cord hyperintensity suggestive of intramedullary edema.
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leading the investigators to believe altered CSF flow was not responsible for
formation of the SAD.19

CSF analysis is typically normal in most cases. Approximately 20% of dogs show
albuminocytologic dissociation and 10% can show mild mononuclear pleocytosis.1,18

Histopathologic Findings

There is limited information about histopathology. In a case series by Gnirs and
colleagues,19 abnormal dural tissue was submitted for histopathology following
durectomy. In 2 dogs, the dura and arachnoid layer were hypercellular with focal
nodular aggregation. In 1 dog, the leptomeninges showed a cellular inflammatory
reaction. In another dog, the leptomeninges revealed connective tissue proliferation
with fibrosis and adhesion of the pia to the arachnoid layer. In 1 dog, the arachnoid
membrane of the meningeal tissue was normal. In another case series, dural histopa-
thology in 3 chondrodystrophic dogs with underlying intervertebral disc protrusions
and SAD revealed primarily connective tissue proliferation with fibrosis.41

In 1 case series, 2 dogs were examined postmortem. In 1 dog that was euthanized
for unrelated reasons 2 years postoperatively, the spinal cord at the site of the previ-
ously diagnosed SAD showed bilateral asymmetrical axonal degeneration and myelin
loss with fibrous adhesion of the dorsal lamina to the dura mater. The second dog was
euthanized 5 months postoperatively. Postmortem examination revealed marked
dural and meningeal fibrosis with multifocal cystic cavitation of the dorsal funiculi.18

Treatment

Medical management (ie, glucocorticoid therapy) may be attempted initially. In a few
cases, the signs can be managed for long periods and the disease seems to become
Fig. 9. Images of a Rottweiler dog with cervical arachnoid diverticulum. (A) Sagittal
T2-weighted MRI. (B) CT myelogram image. Note that the diverticulum does not have the
typical tear-drop appearance on MRI (arrowheads). CT myelography facilitates visualization
and confirmation. (From Dewey CW, da Costa RC. Practical guide to canine and feline
neurology. 3rd edition. Ames, IA: Wiley; 2016. p. 372; with permission.)



Fig. 10. MR images of a dog with an arachnoid diverticulum between C2 and C3. (A) Sagittal
T2-weighted image (arrow) and (B) MR myelogram sequence (heavy T2, HASTE). Note that
the diverticulum is more easily visualized in the MR myelogram sequence (arrowhead).
(From Dewey CW, da Costa RC. Practical guide to canine and feline neurology. 3rd edition.
Ames, IA: Wiley; 2016. p. 371; with permission.)
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stable. Clinical signs in many dogs tend to be progressive and, therefore, surgical man-
agement is typically the treatment of choice. Surgical techniques described involved
fenestration of the diverticulum with durotomy19,24,41 or durectomy,18,20,26–32,38,41,42

and marsupialization of the diverticulum.20,21,43–45 In cases in which vertebral insta-
bility may be present, stabilization is recommended. Prognosis following surgery is
difficult to interpret from the literature because of small case reports, varying treatment
strategies, and limited follow-up. Surgical outcome is available from 3 case series.18–20

The first study reported long-term outcome in 15 dogs treated surgically. Fourteen out
of 15 dogs showed short-term improvement in clinical signs. Eight dogs (66%) were
reported to have a successful long-term outcome with a median follow-up time of
23 months. Recurrence of signs was reported in 3 (25%) dogs but they occurred be-
tween 14 to 26 months following surgery.20 Success rates were similar in the other 2
studies with 8 out of 12 (66%) and 7 out of 11 (64%).18,19 From the limited data avail-
able, surgical treatment of spinal arachnoid cysts seems to have a good prognosis in
many cases.1,20 Ideal surgical technique is not known but 1 report suggests that mar-
supialization may have a slightly more favorable outcome than other techniques.20 It is
not clear how many dogs have recurrence because the follow-up of reported cases is
variable; however, it seems that at least 10% to 20% of cases have recurrence of
signs. Factors associated with a better outcome were age (younger than 3 years)
and duration of clinical signs (less than 4 months).20

DISCAL CYSTS

Intraspinal cysts that arise from the disc have been uncommonly reported in dogs and
humans.46–49 There is some debate about whether these are truly discal cysts in
dogs.47,50 They are characterized by a capsule with serous or serosanguinous fluid
that communicates with the intervertebral disc. They cause clinical signs similar to
an acute disc extrusion, which is in contrast to presentation in humans in which there
is usually chronic painful lumbar radiculopathy. Recently, the term acute compressive
hydrated nucleus pulposus extrusion was suggested to describe dogs with these dis-
cal cyst type lesions.51 Histopathology has not been done to confirm this hypothesis.1

On MRI, they appear as cystic lesions dorsal to the intervertebral disc and cause
deviation or deformation of the spinal cord. They are hyperintense in T2-weighted
and hypointense on T1-weighted sequences, often with a contrast-enhancing rim.
There may be a T2-weighted high intramedullary signal in the spinal cord suggestive
of a contusion.46,51 In a case series of 7 dogs, 6 cysts occurred in the cervical spine
(C4-5 to C6-7) and 1 cyst was at T13-L1. Affected dogs were all more than 6 years
of age with small and large breed dogs represented. All affected dogs were treated
surgically. Rupture of the cyst with extravasation of its contents was achieved in all
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dogs with cervical discal cysts. The cyst was removed and evaluated histopatholog-
ically in only 1 dog with a T13-L1 cyst. The cyst wall was composed of irregular fibrous
tissue consistent with fragments of annulus fibrosis and small parts of nucleus pulpo-
sus. Increased mucinous ground substance was observed within the annulus fibrosis.
Nucleus pulposus was partially necrotic.48 Recovery following surgery was satisfac-
tory in all dogs.47,48

DERMOID SINUSES
Cause and Pathogenesis

A dermoid sinus is a blind tubular sac extending from dorsal midline ventrally into
the underlying tissues. It is caused by incomplete separation of the neural tube from
skin ectoderm during embryonic development.17 It occurs most commonly in the cer-
vical, thoracic, and lumbosacral spine.52 This congenital anomaly was recognized as
early as 1939 in South Africa, and later in the United States, in Rhodesian ridgeback
dogs.53,54 Other reported breeds include boerboel,55 shih tzu,56,57 chow chow,58

Yorkshire terrier,59 English springer spaniel,60 golden retriever,61 Great Pyrenees,62

boxer,57 and Siberian husky.52 They are also reported in cats and Burmese cats
seem to be predisposed.63–69 It is inherited in Rhodesian ridgeback dogs as a domi-
nant mutation in fibroblast growth factor genes.70–72 The sinus tends to occur cranial
or caudal to the ridge, particularly in the cervical or craniothoracic spine, but also oc-
curs in the sacrococcygeal region or on the head. There are 4 types of dermoid
sinuses described based on how deep into underlying tissues they extend (Box 1,
Fig. 11).52 Type V has been proposed but this represents a true cyst without a tract
or opening.17

Clinical Signs

Clinical diagnosis is made by palpation of the dorsal midline defect and visual inspec-
tion by clipping the hair over the region of interest. The sinus tract often appears as a
small (1–5 mm) indentation or invagination on the surface of the skin. On palpation it
may feel like a cord or fibrous band passing subcutaneously. They can become
inflamed and infected and will enlarge and become painful, sometimes with pyogranu-
lomatous discharge.17,52 Dogs with vertebral canal involvement may present with
neurologic signs attributed to the location of the lesion, including ataxia, paresis,
and/or hyperpathia. Myelitis or encephalitis may be present secondary to infection
from the sinus.52

Diagnosis

In addition to physical examination findings, survey spinal radiographs may reveal
dorsal lamina defects or osteomyelitis. Fistulography may be used to define the extent
of the sinus. This is performed by infusing a sterile radiopaque water-soluble contrast
Box 1

Types of dermoid sinus

Type I: cylindrical sac extending to the supraspinous ligament

Type II: more superficial sac with a closed fibrous band extending to the supraspinous ligament

Type III: shallow superficial sac with no attachment to the supraspinous ligament

Type IV: extends to the vertebral canal with or without a lamina defect and often attaches to
the dura mater
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Fig. 11. Diagram of the 4 types of dermal sinus tracts (I-IV), illustrating the extent of tissue
depth involved. For comparison, a cervical transverse T2-weighted MRI of a type IV dermal
sinus tract is shown. Note the serpentine appearance of the tract as it courses ventrally
through a laminal defect to the dura mater. (From Westworth DR, Sturges BK. Congenital
spinal malformations in small animals. Vet Clin North Am Small Anim Pract 2010;40(5):957;
with permission; and [MRI] Courtesy of Dr Jim Lavely.)
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medium via a catheter into the sinus opening. This may be helpful to determine the
extent of the sinus before surgical excision.52 There is some concern about introduc-
tion of infection into the CNS via fistulography and, therefore, it should be approached
cautiously in cases with concern for spinal cord involvement.17 MRI or CT is indicated
when vertebral canal involvement is suspected. MRI may not always clearly indicate
the full extent of the tract in certain cases.73,74 If CNS infection is suspected, CSF
should be obtained for cytologic evaluation and culture.52

Treatment

In some dogs, these sinuses do not cause clinical problems and do not require treat-
ment. If they are infected, draining, or swollen, the treatment of choice is usually sur-
gical excision. Cultures of tissues should be taken and antibiotic therapy prescribed if
there is concern for infection.17 Neurologic signs often improve after surgical removal
of dermoid sinuses with vertebral canal involvement.56,59,60,75,76 Histologically, these
sinuses are lined with squamous epithelium, adnexal structures, epithelial debris, and
inflammatory cells. Staphylococcus intermedius and Enterococcus spp are the most
commonly isolated organisms.17,52

DERMOID AND EPIDERMOID CYSTS

Dermoid and epidermoid cysts are congenital inclusion cysts that arise from cuta-
neous ectodermal tissue trapped in the brain or spinal cord as a result of incomplete
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separation of neural ectoderm from cutaneous ectoderm at the time of neural tube
closure. These are not the same as dermoid sinuses because they are restricted to
the CNS and there is no tract or skin opening.17 Both types of cysts are lined by kerati-
nized, stratified squamous epithelium supported by a connective tissue stroma.
Epidermoid cysts are similar to follicular dermal cysts and contain desquamated
epithelial cells, keratin, and cholesterol. Dermal cysts also contain adnexal structures,
such as sebaceous and apocrine glands, hair follicles, and fat.77 These are rare
congenital lesions in dogs.78–81 MRI appearance was described in 1 case.80 The
cyst was hyperintense on T2-weighted images with hyperintensity of the spinal cord
cranial to the cyst (consistent with edema) and ring enhancement on postcontrast
T1-weighted images. Similar MRI features are described in humans and dogs with
epidermoid cysts.82–84 Reported cases in dogs have occurred in the thoracolumbar
spine and clinical signs reflect the lesion location.77,78 Treatment in humans is surgical
removal with complete excision as a goal. At least 2 dogs in the literature had surgical
removal with good outcomes.77,81

SUMMARY

Cystic lesions of the vertebral column and spinal cord are recognized with increasing
frequency in domestic animals. Synovial cysts and arachnoid diverticula, in particular,
are the most common of these cystic lesions. It is important that clinicians are aware of
their location in the vertebral column, commonly affected breeds, and main clinical
signs. The other cystic abnormalities described here (dermoid sinuses, dermoid and
epidermoid cysts, and discal cysts) are encountered less commonly; however, with
appropriate clinical suspicion, more of these diseases may be identified. The veteri-
nary clinician should consider these diseases in the differential diagnoses of patients
with signs of myelopathy.
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