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Broken or fractured teeth are a very common problem
in animal patients.'? Treatment often depends on
which layer(s) of the crown are involved—enamel,
dentin, and/or pulp.

TOOTH ANATOMY

Enamel, which makes up the outermost layer of the
tooth, has no sensory ability and cannot regenerate if
damaged or lost.** The innermost pulp chamber, or
root canal, contains blood vessels, nerves, and connective
tissue. Dentin, the middle layer, has a similar mineral
content to bone and comprises most of the mature
tooth. Canine dentin contains 50 000 to 100 000
dentinal tubules/mm? that radiate from the root canal.
Each tubule contains an odontoblastic process with
nervous innervation,” making dentin a living structure
with the ability to register pain and respond to damage.

A lack of obvious signs of
oral pain should not be

COMPLICATED CROWN
FRACTURES

Fractures that directly expose the root canal (pulp) are
called complicated crown fractures (CCFs, FIGURE 1).
In 1 study, 1 out of 10 dogs with a broken tooth had a
complicated crown fracture.® These teeth are painful;
however, it is typical for animals to continue to eat
normally despite intense oral pain. Therefore, a lack of
obvious signs of oral pain should not be misinterpreted
as an absence of pain, and all patients with direct pulp
exposure should be prescribed pain management at the
time of the consult.

When a broken tooth dies, pain may subside; however,
long-term low-grade pain and infection can persist.’
The root canal system also acts as a bacterial pathway,
allowing bacteria to spread into the bloodstream.
Bacteria in the bloodstream can negatively affect
numerous vital organs, leading to serious systemic
disorders.!%!> However, antibiotics are not indicated for

CCFs.'

UNCOMPLICATED
CROWN FRACTURES

Fractures that do not directly involve the root canal
system are called uncomplicated crown fractures
(UCFs, FIGURE 2). UCFs are a very common finding

misinterpreted as an absence
of pain, and all patients with
direct pulp exposure should be
prescribed pain management
at the time of the consult.

on oral examination, particularly in large-breed dogs.
These fractures result in direct dentinal exposure, and
exposed dentinal tubules can create significant pain.”
The exposed tubules also result in indirect pulp
exposure by connecting to the root canal system. A
recent study revealed that 29.5% of UCFs of maxillary
fourth premolars in dogs were infected.'® Therefore,
these teeth must be radiographed to ensure vitality.
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FIGURE 1. Complicated crown fracture.

TREATMENT OF
FRACTURED TEETH

All fractured teeth should receive some form of
2,17

therapy.

Complicated Crown Fractures

All teeth with direct pulp/nerve exposure must be
treated with either root canal therapy or extraction.?'®
When properly performed, either treatment should
permanently resolve pain and/or infection. Vital pulp
therapy was previously recommended for fresh fractures
(<48 hours), but most dentists reserve this for
immature teeth (pets aged < 1 year). Vital pulp therapy
performed on a fractured tooth carries the risk of
eventual tooth death; therefore, the client must be
informed of the possible need for further therapy (root

canal or extraction).!>?°

Briefly described, root canal therapy involves removal
of the nerve and associated structures, disinfection and
filling of the canal, and restoration of the surface of the
tooth.'®?! Extraction involves complete removal of the
tooth and its root(s). Retained roots are a very common
complication with extractions, but only complete
extraction will resolve pain and/or infection.”

The advantages of root canal therapy compared to
complete extraction include minimizing pain and
discomfort; retaining tooth function; maintaining jaw
strength; and decreasing surgical complications,
particularly when a larger tooth such as a canine or
carnassial tooth is involved. The lower canine teeth are
specifically associated with jaw strength. Fractured
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FIGURE 2. Uncomplicated crown fracture.

teeth treated by root canal are ideally protected with a
cast metal crown.

Uncomplicated Crown Fractures

In addition to the potential for pain and infection, a
UCEF creates a rough tooth surface, which increases
plaque and calculus retention and thus hastens
periodontal disease. Therefore, the author recommends
treating all UCFs. Some dentists do not recommend
treating chronic UCFs, as reparative dentin will likely
have formed, blocking the sensitivity and pathway for
infection. While this may be true, it takes at least a
month for this process to begin.”'"* Further, at least in
humans, the variability of reparative dentin formation
makes it impossible to know if the barrier formed is

effective.?

For all the above reasons, once exploration has
established that the pulp is not exposed and imaging
has shown the tooth to be vital, the author
recommends that all UCFs be treated with a bonded
sealant.”>?” Bonded sealants':

m Decrease sensitivity

m Block the pathway for infection

®m Smooth the crown of the tooth

B Decrease periodontal disease

These products are inexpensive and easy to learn to use

in a short hands-on course or from journals/

textbooks.!>?8
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PROIN ER™ (phenylpropanolamine hydrochloride extended-release
tablets) For complete prescribing information, see full package insert.
Caution: Federal law restricts this drug to use by or on the order of a
licensed veterinarian. It is a violation of Federal Law to use this
product other than as directed in the labeling. Indication: For the
control of urinary incontinence due to urethral sphincter hypotonus
in dogs. Warnings: Not for human use. Keep out of reach of children.
Consult a physician in case of accidental ingestion by humans. Keep
PROIN ER in a secured location out of reach of dogs, cats, and other
animals to prevent accidental ingestion or overdose. Precautions:
PROIN ER may mask signs of incontinence due to urinary tract
infection. Proin ER is not effective in dogs with incontinence due to
neurological disease or malformations. PROIN ER may cause
hypertension; therefore, use with caution in dogs with pre-existing
heart disease, hypertension, liver disease, kidney insufficiency,
diabetes, glaucoma, and conditions with a predilection for
hypertension. Use with caution in dogs receiving sympathomimetic
drugs, tricyclic antidepressants, or monoamine oxidase inhibitors as
increased toxicity may result. Use with caution in dogs administered
halogenated gaseous anesthetics as this may increase the risk of
cardiac arrhythmias. Proin ER may cause increased thirst; therefore,
provide dogs with ample fresh water. The safe use of PROIN ER has
not been evaluated in dogs that are intended for breeding, or that are
pregnant or lactating. Adverse reactions: In the open-label clinical
field study involving 119 dogs administered PROIN ER once a day

for 180 days, the most common clinical abnormalities documented
were emesis, body weight loss, hypertension, diarrhea, proteinuria,
tachycardia, lethargy, decreased appetite, urinary tract infection and
elevated alkaline phosphatase and/or alanine aminotransferase. There
were an additional 21 dogs enrolled with hypertension who remained
hypertensive throughout the study. During the first week of admin-
istration of PROIN ER, 15% of dogs had reported emesis, diarrhea, or
decreased appetite which improved or resolved prior to the Day 21
visit. Four deaths occurred during the study. One dog was euthanized
for pulmonary metastasis and one dog for poor quality of life due to
hindlimb weakness. One dog had emesis and died at home; upon
necropsy a foreign body was present in the small intestine. The fourth
dog had been treated for a urinary tract infection three weeks prior to
sudden death of undetermined cause. Effectiveness: Effectiveness of
PROIN ER was demonstrated in a multi-center, prospective,
open-label, 6-month study in client-owned dogs of various breeds.

In this study, 119 dogs (113 spayed females and 6 neutered males,
aged 1-16 years and weighing 4.9-81.8 kg) who were considered well
controlled for signs of urinary incontinence (Ul) while receiving PROIN
Chewable Tablets for at least 30 days prior to study start were enrolled
in the study. Of these dogs, 104 were evaluated for effectiveness.

The owners continued to administer PROIN Chewable Tablets twice

a day and recorded episodes of Ul during a baseline period (Day -7
through Day -1). After the baseline period, the owner transitioned

to administration of PROIN ER once a day, at the labeled dose, and
recorded urinary accidents for 28 days. The primary variable was the
ratio of average daily incidence of Ul during the 7 days preceding the
Day 28 clinic visit compared to the baseline period. It was concluded
that PROIN ER was effective for the control of urinary incontinence
due to urethral sphincter hypotonus in dogs. The secondary outcome
variable was owner assessment of the control of Ul at the end of the
28 day study period. The owner assessment was “improved” for 13
(12.5%) dogs, “stayed the same” for 90 (86.5%) dogs and “worsened”
for 1 dog (1%). Animal Safety: See full product insert for further
details. To obtain full product information please call 800-874-9764
or visit Proin-ER.com. Approved by FDA under NADA #141-517.
PROIN ER is a trademark of Pegasus Laboratories, Inc.

Dosage and Administration: For use in dogs only. The total
recommended dosage range is 2 to 4 mg/kg (0.9 to 1.8 mg/Ib) of body
weight once daily. Administer with food. Do not split or crush tablets.
Storage: Store at 20-25°C (68-77°F). WARNINGS: NOT FOR USE IN
HUMANS. KEEP THIS AND ALL DRUGS OUT OF REACH OF CHILDREN.



