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Summary

This article describes the occurrence of bilateral
dentigerous cysts in a 1-year-old entire male Standardbred
horse. Computer tomography (CT) with a positive contrast
CT fistulogram was used to accurately define the anatomy
of the cysts preoperatively. Conventional surgical
techniques were used to remove the cysts under general
anaesthesia. The CT studies were able to precisely define
the margins of the cysts and facilitated uncomplicated
surgical excision. Follow-up examination of the animal
revealed excellent cosmesis at the surgical site. Histology
was used to confirm the diagnosis of bilateral dentigerous
cysts. Preoperative CT studies are invaluable to precisely
define the anatomical locations of the dental anomalies
associated with dentigerous cysts and thereby allow
confident and uncomplicated excision. Dentigerous cysts
may occur bilaterally in horses.

Introduction

Dentigerous cysts are a commonly recognised congenital
abnormality in young horses (Mason 1974; Brown et al.
2007). The cysts usually present as nonpainful unilateral
sinus tracts that discharge at the base of the pinna (Mason
1974) and are lined with pseudostratifed squamous
epithelium, which may be closely adhered to ectopic
dental material (Brown et al. 2007). The cysts have an
embryological origin in displaced ectomesenchymal cells
that fail to migrate appropriately caused by failure of the
first branchial cleft to close (Easley et al. 2010). They may
manifest as a discharging cyst without any associated
dental material, a cyst with a closely attached single tooth
or more rarely with multiple dental structures (Cronau et al.
2009; Easley et al. 2010).

In man, dentigerous cysts are usually associated with
the maxilla or mandible and often represent an unerupted
or impacted tooth (Garder 1993; Zhang et al. 2010). In
comparison, lesions in the horse tend to be located close
to the temporal bone and have been described as
‘heterotrophic polyodontia’ or ‘temporal teratomas’
(Mason 1974; Hunt et al. 1991; De Mira et al. 2007;
Gaughan 2010). Interestingly, the lesions often contain
dental material and hair, which is a feature of teratomas
found at other anatomic locations; however, teratomas
are benign tumours from all 3 embryonic germ layers
(Brown et al. 2007).

The discharge that passively exudes from the cysts is
mucoid in nature and composed of desquamated cells
(Brown et al. 2007; Easley et al. 2010). The cysts may
develop secondary bacterial infection, which can cause
the discharge to be malodorous (Brown et al. 2007). The
cysts may be small initially, so may go un-noticed at birth.
They tend to enlarge over time due to the sacs’ dorsally
draining position (Carr 2006). Removal via surgical excision
is typically performed for cosmetic reasons at the owner’s
request (Mueller 1991; Easley et al. 2010).

Dentigerous cysts usually present as a unilateral
discharging tract. To the authors’ knowledge, no specific
case reports of the lesions occurring bilaterally are
available in the literature.

Clinical report

Case history

A 1-year-old Standardbred colt was presented to the
University of Queensland Veterinary Medical Centre
Equine Hospital for evaluation of chronic bilateral
discharging skin tracts. It was unclear whether the tracts
had been present since birth. The yearling had not been
extensively handled and was intended for sale at the
time of presentation.*Corresponding author email: s.zedler@uq.edu.au
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Clinical findings

The colt presented with bilateral tracts, the right tract
discharging at the base of the right ear. There was matting
of the hair within the ear (Fig 1). The orifice of the tract was
associated with a raised, round area approximately 6 mm
in diameter. The sinus tract could be palpated running
ventrally as a corded tubular structure that merged into a
round fluctuant soft mass. Yellow/green odourless mucoid
discharge could be expressed from the dorsal orifice when
the mass was palpated. Adjacent to the temporal bone
and ventral to the fluctuant area a hard 40 ¥ 20 mm mass
was palpable.

The left tract exited just ventral to the zygomatic arch.
The orifice of the tract was wider (approximately 10 mm
diameter) than the tract on the right and ran in a
rostroventral to caudodorsal direction (Fig 2). The tract
appeared to course ventral and deep to the zygomatic
arch and had minimal associated swelling. When
palpated, mucoid discharge also ran freely from the tract.
Neither tract was painful on palpation.

Diagnostic aids

Following physical examination it was suspected that the
mass on the right was a dentigerous cyst. The left sided
tract was not associated with a hard mass, but palpation
was difficult due to the tract’s proximity to the zygomatic
arch. Due to the similar nature of the discharging fluid from
the left tract, it was also thought to be a dentigerous cyst.
It was elected to perform a computer tomographic (CT)
study of the yearling’s head as ectopic teeth have been
recorded in unpredictable locations (McClure et al. 1993;
De Mira et al. 2007) and it was felt that this imaging
modality would have the greatest sensitivity for screening
for ectopic dental material. General anaesthesia was
required for the CT scan and as the yearling was extremely

difficult to handle it was elected to perform radiographic
examination under the same general anaesthetic. It was
decided not to perform surgical excision under the same
general anaesthetic to allow time for full preoperative
planning.

Computer tomographic examination

Anaesthesia was induced with ketamine and diazepam
and maintained with a ketmamine-xylazine-guiaphensin
i.v. infusion with oxygen insufflated via an endotracheal
tube. The colt was positioned in dorsal recumbency on a
custom built equine CT (Artec EquusCT table)1 and CT
images obtained with a 16 slice helical CT machine
(Toshiba Activion)2. The slice thickness ranged in size from
0.5–5.0 mm and had a tube output of 200 kVp and 150 ma.
The images were obtained in bone and soft tissue windows
and a scan length of 450 mm with a field of view of 400 mm
diameter was used. Images were obtained without
contrast initially and then after pressurisation of the left
draining tract with approximately 4 ml of organic iodine
contrast material (Omnipaque 300 mg I/ml)3 to obtain a CT
fistulogram.

The images were then exported to a DICOM
workstation and manipulated using an open source
DICOM image viewer (Osirix 64-bit, OsiriX DICOM
viewer)4 to allow multiplanar reformatting (MPR) and
3D-reconstructions.

The plain CT and fistulogram images were reviewed as
axial slices immediately after acquisition and as 3D
reconstructions and MPR images (Fig 3, Item S1). The left
cyst continued superficially rostroventral to caudodorsal
for approximately 30 mm then made a 180° turn to run in a

Fig 1: Photograph of the discharging tract at the base of the right
ear at presentation.

Fig 2: Photograph of discharging tract rostrovental to the zygomatic
process of the temporal bone on the left side of the head at
presentation.

© 2011 EVJ Ltd

574 EQUINE VETERINARY EDUCATION / AE / NOVEMBER 2012



rostroventral direction ventral to the zygomatic arch where
it ended in close proximity to the left temporomandibular
joint (Fig 4). However, there was no evidence of a tooth
associated with the left tract. Images of the right tract
showed a fully formed tooth closely adhered to the
temporal bone (Fig 5).

Radiographic images

Computer radiographic images were also obtained
under general anaesthesia. Lateral, dorsoventral and
right 30°dorsolateral-ventrolateral oblique projections
confirmed the presence of a large radiopaque mass with a
similar appearance to a tooth at the margin of the
temporal and petrous temporal bone (Fig 6).

Differential diagnosis

Following imaging, the mass on the right side was thought
to be a dentigerous cyst with other possible differential
diagnoses being a teratoma or abscess with dystrophic
mineralisation. The diagnosis of the tract on the left was not
as clear as it was not associated with dental material.
Although bilateral dentigerous cysts are rare, this remained
the main differential diagnosis. Other possible differentials
considered for the left tract were: sinus tract associated
with a foreign body, synovial fistula communicating with
the temporomandibular joint and salivary fistula.

Treatment

Surgical excision was performed under general
anaesthesia 4 days following the imaging studies. Care
was required when removing these cysts, as they often lie
in close proximity to the auricular branches of the facial
nerve, which may be inadvertently damaged during
dissection (Carr 2006).

Fig 3: Composite 3D volume rendering image showing the soft
tissue (in red) and the dental (in green) components of the right
dentigerous cyst; this is the typical anatomic position for these
lesions.

SAR

AIL

IPL

PSR

X

Fig 4: 3D volume rendering of CT fistulogram, showing the path of
the left tract as it coursed around 180° rostroventral to the temporal
bone; in close proximity to the temporomandibular joint.

Fig 5: CT image, in bone window, showing the right dental
abnormality closely adhered to the right side of the temporal bone.
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Surgical excision

Anaesthesia was induced with diazepam and ketamine,
the colt was maintained on a large animal anaesthesia
ventilator (Model 2800)5 with isoflurane and i.v. lidocaine
and positioned in left lateral recumbency. The hair
around the cyst and pinna was completely removed and
the skin prepared aseptically. The cyst was removed as
previously described (Carr 2006). Briefly, a circular incision
was made around the orifice of the draining tract.
A lateral longitudinal skin incision was made along the
length of the tract and continued over the cyst. Blunt and
sharp dissection was used to free the tract from
underlying skin and soft tissue. The cyst was distended
with sterile saline and the neck of the cyst ligated to aid
with dissection. The cyst was broadly attached at the
base to the suspected ectopic tooth. This was elevated
from the temporal bone with an osteotome and a
periosteal elevator. The skin and subcutaneous tissues
were closed in standard fashion with care to eliminate
dead space.

The horse was repositioned to right lateral recumbency
and the left draining tract excised in a similar fashion. The
temporomandibular joint was inadvertently entered during
the dissection. Therefore, the joint was medicated with
80 mg gentamicin at the close of surgery. The cyst was
pressurised after it was excised to confirm it was
completely removed.

Histology

Excised tissue was fixed in 10% formalin and submitted for
histopathology (Fig 7). The excised tissue on the right was
composed of a large cystic space within the dermis
connected to a linear tract filled with variable amounts of
squames. The cystic space and the tract was lined with
nonkeratinising, moderately acanthotic, hyperplastic
squamous epithelium ranging from 8–20 cells thick, with the
distal tract surrounded by regularly placed adnexal
structures. A moderately thick fibrovascular layer
surrounded both the cyst and the tract. Within the cystic
epithelium, tract and subjacent lamina propria there were
frequent follicular lymphoid aggregates. Additionally, in
the dermal area, there were several adjacent areas of
salivary gland tissue.

The tissue from the left cyst and tract was lined with
similar epithelium as described in the right cyst and tract
and had similar follicular aggregates present.

The histology confirmed both cysts and tracts had
identical cell types therefore confirming the diagnosis of
bilateral dentigerous cysts (Fig 8).

Post operative progress

Post operatively the colt was hospitalised for 3 days.
No excessive swelling associated with the left
temporomandibular joint or discomfort during mastication
were noted. The attending veterinarian removed the skin
sutures on the farm 14 days post operatively.

Follow-up

Approximately 3 months post operatively, the colt was
re-admitted to the hospital for an unrelated problem. The
colt was considerably easier to handle and clinical
examination of the head revealed excellent healing and
cosmesis of the incisions (Fig 9). Six months post operatively,

R

Fig 6: 15° ventrolateral dorsomedial oblique radiographic
projection of the right skull highlighting the dental structure
associated with the right cyst.
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Fig 7: Gross photograph of excised tissue following formalin
fixation, the right cyst is towards the top of the image.
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the stud manager was contacted by telephone and
reported that the colt was still in their possession and was
doing well.

Discussion

There are no available case reports which document
bilateral dentigerous cysts in a horse. There is one
unreferenced mention that they may occur bilaterally
(Brown et al. 2007) but to the authors’ knowledge, this is the
first fully documented case.

Radiographic examination of the equine skull is limited
by the superimposition of multiple bony radiodensities that
make identification of small mineral opacities extremely
difficult (Tucker and Farrell 2001). Without the use of CT or
possibly magnetic resonance imaging, it would have been

very difficult to definitively conclude that the left-sided
draining dentigerous cyst was not associated with dental
material.

Dentigerous cysts may be associated with multiple
dental abnormalities (Mason 1974; Hunt et al. 1991; Cronau
et al. 2009; Easley et al. 2010; Gaughan 2010) and these
may be extremely closely associated with the calvarium.
Previous authors have noted that serious inadvertent injury
(including to the brain) is a possibility with surgical removal
of large dentigerous cysts (Hunt et al. 1991; Cronau et al.
2009). The larger amount of information available using CT
when compared to radiography alone allows more
accurate preoperative planning and should minimise the
risk of iatrogenic neurological damage.

The use of radiological contrast fistulography is a well
documented technique (Butler et al. 2000). Its use in
combination with CT was especially useful in this case as it
allowed accurate assessment of the anatomical location
and configuration of the cyst which made an
approximately 180° turn in close proximity to the
temporomandibular joint. This information aided in
complete excision without inadvertent penetration of
the cyst. The inadvertent entrance into the left
temporomandibular joint during surgery was not
unexpected, and the defect in the joint capsule was easily
sealed at closure.

Dentigerous cysts are usually considered merely
cosmetic blemishes of no clinical consequence and horses
usually perform satisfactorily without removal. However,
the cysts can be prone to superficial infections or
potentially more serious secondary infections such as
pythiosis or excessive fly worry.

In conclusion, bilateral dentigerous cysts occur in horses
and may be removed successfully using conventional
surgical techniques; however, preoperative imaging such
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Fig 8: Photomicrograph of histological sections stained with haematoxylin and eosin at 40¥ magnification showing both tracts with
hyperplastic squamous epithelium and lined by cells of identical morphology. The right tract is labelled ‘R’, the left ‘L’.

Fig 9: Two photographs of the left and right side of the head 3
months post operatively. The colt has been sedated.
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as CT is invaluable to define anatomical landmarks and
preoperative planning.
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attachments to the calvarium or other vital structures,
advice can be given to the owner regarding the potential
high risks associated with removing what is essentially in
most cases simply an undesirable cosmetic defect, and
surgery could be avoided in some cases. However, in all
cases, CT imaging will allow for a better planned and more
considered surgical approach.
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