Small Mouths, Big Holes:
Closing Major Oral Defects

z Root canal therapy
z Restorations for caries and enamel defects
z Metal crowns to strengthen fractured teeth
z Surgery for neoplasms of the maxilla, mandible &
facial area
z Repair of maxillofacial fractures
z Correction of congenital palate defects
z Surgical extraction of diseased multi-rooted teeth
and impacted teeth
z Therapy for oral inflammation
z Surgical management of diseases of the head
and neck

Dentistry u Oral & Maxillofacial Surgery u Head & Neck Surgery

Center for Veterinary Dentistry and Oral Surgery

Specialization Beyond Expectation™

The Center for Veterinary Dentistry and Oral
Surgery offers cutting edge knowledge and state-ofthe-art equipment to help you manage your patients
with dental and maxillofacial disease.

Fig. 3 Defect (A) following mass excision (B) with reconstruction using a hard palate flap based
on the greater palatine artery (C).
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Cats have similar oral cancer diseases that occur
in dogs. Unfortunately, often the diagnosis is made
when the lesion is quite large in relation to the size
of the mouth. In fact, the lesion can seem so large
that all hope is lost and the owner is conveyed a
B
grave prognosis based on the size of the lesion,
regardless of the tumor type.
Oral reconstructive surgery techniques allow
closure of oral defects that might seem intimidating or impossible to close based on the size of the
defect following resection. The first step is to make
the diagnosis by incisional or excisional biopsy. The
next step is to make every attempt to remove the Fig. 1 Maxillary biopsy site
entire lesion including tumor-free margins of the (A) and intraoral radiograph
lesion. Oncologic surgery guidelines recommend (B) showing the extent of
ossifying bone cyst in a cat.
1-2 cm of gross tumor-free tissue be included as
part of the resected specimen. This parameter is more difficult to follow in
the oral cavity of cats because of the consistent
small size of the mouth. A 2-cm margin might
A
include half of the skull!
Therefore, pragmatic considerations dictate
goals that still prioritize removing the entire tumor
and maximize margins of normal appearing tissue
around the tumor. Maintaining function and providing acceptable cosmesis are also major factors
when determining the surgical plan.
B
There are two primary sources of tissue in
the oral cavity of cats for the reconstruction of
defects. The labial (buccal) mucosa provides
lateral tissue that can be elevated and repositioned
towards midline to aid wound closure following
resection of mandibular or maxillary tumors. The
Fig. 2 Mucosal incision (A) hard palate mucoperiosteum can be elevated and
and elevation of soft tissue (B) transposed for repair of oronasal communication.
over the tumor.
This flap can be of extended length since the
base of the flap is supplied by the greater palatine
artery. You never know... it’s always good to get a second opinion if you think
the tumor is too big to remove!
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Beyond the Mouth:
Surgical Intervention for Head & Neck Cancer
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Skin of the canine and feline maxillofacial region is relatively
immobile, making cutaneous wounds often not amenable
to primary repair or second‑intention wound management
without resultant functional and cosmetic deficiencies.
Human patients with maxillofacial defects have been successfully surgically managed using “forehead flaps” since
B
as early as 700 BC. The scalping “forehead flap”, with the
flap base at the level of the zygomatic arch, is similar to the
flap used in these cases.
Guidelines for flap location
are based on results of cadaver
A
Fig. 1 Lateral (A) and
and vascular studies performed dorsal (B) views of chondroin dogs and cats. The landmarks sarcoma in a dog.
for the base of the forehead flap
are the caudal aspect of the zygomatic arch caudally and the
lateral orbital rim rostrally. Flap dimensions are based on the
feasibility of primary wound closure of the donor site and
B
required length to transfer the flap to the maxillofacial area,
including the nasal planum as the rostral extent. The width of
the flap is equivalent to the width of the zygomatic arch. The
forehead flap based on the superficial temporal artery has a
greater surviving length compared with flaps dependent solely
on the subdermal plexus. The forehead flap has application for
Fig. 2 Perimeter of the maxillofacial reconstruction of traumatic wounds, or wounds
resection field (A) while
resulting after excisional surgery or radiation therapy.
saving the eye (B).
When operating malignant neoplasms, it is important to
realize that skin overlying the tumor
requires resection since it is within the A
B
2-cm tumor free margin requirement.
Peeling a malignant tumor from skin
for fear of not being able to reconstruct the defect encourages recurrence. Aggressive surgery attaining
tumor free margins while maintaining function is often associated with
a prolonged tumor-free interval or
cure! There is almost always a way Fig. 3 The origin (arrow) from the zygomatic arch
to reconstruct a defect. Our practice is resected (A) along with deep muscle dissection (B)
specializes in plastic and reconstruc- to ensure tumor-free margins.
tive surgery for oral, maxillofacial,
and head & neck defects from trauma or following oncologic surgery.
A
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Fig. 4 The dorsal lid conjunctiva is reconstructed along with
elevation of the forehead flap (A) to provide primary wound Fig. 5 Primary healing and good
and periocular reconstruction (B).
cosmesis 2 weeks postoperatively.

Broken Teeth:
Watch and Wait?

1

Broken teeth can cause significant pain in companion animals even though they may not exhibit
telltale signs. Most animals will continue eating and
drinking and act normally. Owners may perceive
their pet seems to be “slowing down”, and chalk up Fig. 1 Normal appearing left mantheir behavior to age in some cases. In reality, these dibular first molar. The tooth was
pets may have constant dull pain or even severe pain fractured on the lingual surface.
in case of periapical abscessation. If the tooth and
2
gingiva appear normal, that does not mean that the
tooth does not have pathology. A tooth with pulp
exposure will have bacterial colonization occurring
rapidly from the mouth. Even fractured teeth without
pulp exposure can have bacterial colonization. Once
enamel is no longer present, bacteria can travel
through dentin tubules to colonize the pulp. These Fig. 2 Radiograph of tooth from
bacteria will incite an inflammatory response that Figure 1. There are periapical
will kill the blood supply to the tooth. Eventually the lucencies associated with both
roots.
infection will progress to an abscess that can become
so severe that it may rupture and form a draining tract.
In the case of an
abscessed maxillary
3
4
fourth premolar, the
draining tract and
swelling will appear
on the muzzle below
the eye. Sometimes
Fig. 3 Complicated crown fracture of a maxillary left fourth premolar. the swelling may be
Note the normal appearance of the tooth and gingiva.
mistaken for an insect
Fig. 4 Radiograph of tooth from Figure 3. The severity of the infection bite. If you have a
significantly decreased the likelihood of successful root canal treatment. patient with this type
of swelling and a broken tooth, chances are great that the tooth is the culprit and should
be treated. In the case of chronic infection, often these teeth will need to be extracted
because the roots may have begun to undergo resorption and the success of endodontic
treatment goes down significantly in the face of periapical infection.
If a fractured tooth can be treated before radiographic signs of bone infection, a root
canal can often be performed to save the tooth and save the pet from prolonged chronic
pain. In any case, it is not a good idea to watch and wait since severe infection will
inevitably occur. Periapical abscesses can destroy bone around the affected tooth and
in some cases affect adjacent teeth thus requiring multiple extractions. While we always
prefer to save teeth, extraction is a second
Fig. 5 Dramatic
option if root canal is not possible. When
5
facial swelling
we speak to clients we tell them that either
in a Labrador
option is preferable to doing nothing. If you
retriever. The
have a fractured tooth case, even if it does
swelling develop ed rapidl y.
not appear to have pulp exposure, it’s best to
Fig. 6 Retained
treat it early to avoid potential complications
tooth roots of a left maxillary fourth prefrom infection and significant morbidity in the
molar with periapical
animal. At many of our two-week rechecks, lucencies associated
owners report their pet is like a new dog after with all roots. The 6
having these painful teeth receive root canal facial swelling resolved
or extraction, and they often remark they rapidly after extraction
of these roots.
wished they had acted sooner.
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Maxillofacial Trauma:

Dramatic Injuries with Excellent Outcomes
Maxillofacial trauma in dogs and cats is commonly the
result of automobile collision, animal fights, fall from
heights, or other events. Once the patient has been
stabilized and observed, evaluation of the maxillofacial
injuries can be initiated. Examination of the awake
animal may reveal gross deformity of the facial structure, obvious mal- Fig. 1 Displaced mandibular body
occlusion, broken fracture in a cat.
2
teeth, and oral lacerations. The patient may be unable
to close the mouth due to the injury, perhaps due to
a mandibular fracture, temporomandibular joint luxation, or condylar fracture. In some cases the animal
may be too painful to allow for anything but a cursory
examination of the oral cavity, and complete evaluation cannot be achieved without general anesthesia
Fig. 2 Interdental wire for initial
and imaging.
reduction of mandibular fracture.
A cornerstone of treatment is maintenance of a
normal occlusion and rapid return to function. The
3
presence of an endotracheal tube exiting the oral
cavity will prevent closure of the mouth to evaluate
occlusion during repair. Placement of the endotracheal
tube through a pharyngotomy or tracheotomy will
avoid this problem. The treatment selected for maxillofacial injuries depends on many components. The
type of injury, size of the animal, age of the animal,
Fig. 3 Radiograph post reducand owner ability to give supportive care are all factors
tion of mandibular fracture with
that will determine how the case will be managed. The
placement of acrylic splint and
ultimate goal is to achieve normal occlusion and return
cerclage wires.
to function as quickly as
possible without damaging vital structures in the mouth
such as the teeth or neurovascular tissues. The maxilla and
mandible are composed of many tooth roots and canals
that contain neurovascular structures and these can be
difficult to avoid. For example, primary repair of maxillary
or mandibular fractures with plates and screws are likely
to damage tooth roots or the maxillary or mandibular
artery, nerve, and vein. There are many acceptable noninvasive repair techniques that will provide rigid fixation,
maintain occlusion, and allow for almost immediate return
5
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Fig. 5 Completed acrylic splint and cerclage wires for reduction
of mandibular fracture. Fig. 6 Evaluation of occlusion after
placement of acrylic splint. Occlusion is normal.

Fig. 4 24-gauge orthopedic
cerclage wire for stabilization
of symphyseal separation.

to function. In most cases
animals eat normally with
the appliance in place. For
insurance, placement of an
esophagostomy tube can
provide an alternate means
of alimentation.

