
Root News
Cracked Teeth
We probably have all seen cracked teeth in our patients.  There is a lot of debate and anecdotal stories about what works
or does not, when to restore, when to extract, and not a lot of research based evidence to support either side.  In this short
newsletter, I would like to address a few key items in diagnosis, treatment planning, and educating the patient to maybe
prevent future cracked teeth.  More information is available from the American Association of Endodontists (AAE), including
a newsletter released Summer 2008.  Links to this newsletter and others on the AAE website are present on my homepage at
www.drknaup.com.

Cracks can initiate from clenching and grinding, or from crunching on hard objects like ice, hard candies, old maids on the
popcorn, etc.  They are also more common on heavily restored teeth.  Once they are there they do not go away, and can get
deeper over time.  

Diagnosis of a cracked tooth can be made sometimes visually either through stain accumulation in the crack or with the use
of transillumination.  I like and use a transilluminator by Microlux.  It is battery operated and has a small tip to focus the
light, so when the overhead light is away, with magnification it is easy to see if the light is being transmitted through the
marginal ridge in question, or if the light is being blocked by the air in a crack (see photos on the back of this page).  

Once a crack is identified, periodontal probing is key in determining the prognosis.  If the patient generally has normal
probings, but there is an isolated periodontal defect adjacent to the crack, then it is very probable that the crack has
progressed subgingivally, and is “unrestorable” because it cannot be sealed externally and bacterial leakage may cause endo
or perio abscess over time.  Ideally crown margins should be placed apical to the visual extent of the crack.  If an isolated
probing occurs mesial or distal to a heavily restored tooth, consider the possibility of a crack beneath the restoration which
may be subgingival, and remove all of the previous restoration prior to initiating crown preparation to evaluate for the
presence of a crack.  When a patient has generalized periodontitis, then periodontal probings are less valuable in determining
the depth of the crack, and we rely more on visual cues or a sudden change in the pocketing next to the crack.  It is
important to remember, just because the probings are normal, does not mean the crack does not extend below the attachment
level.  Just as caries is worse clinically than visible on a radiograph, cracks are often deeper than we can see visually or detect
with periodontal probings.

If a crack is identified on routine exam, even if the tooth is asymptomatic, the patient should be informed of the presence of
a crack, and the risk of no treatment being propagation of the crack either towards the pulp and/or apically along the root
surface possibly necessitating extraction of the tooth.  If they are asymptomatic, and pulp testing and probings are normal,
then cuspal coverage either through an onlay or crown is the best approach to try to slow or prevent propagation of the crack.
A study done in 2007 (Krell and Rivera) evaluated 127 cracked teeth with reversible pulpitis. The treatment was placement of
a crown without root canal treatment. Twenty percent of these cases converted to irreversible pulpitis or necrosis within six
months and required root canal treatment.  None of the other teeth required root canal treatment over a six-year evaluation
period.  So it is wise to inform your patient of this 20% possibility of needing a root canal after a crown on a cracked tooth,
and to consider the option of elective endo if the tooth is a key part of an extensive treatment plan.  If you are unsure if there
is a reversible or irreversible pulpitis, you could consider temporarily cementing the permanent crown for a period of six
months, and then pulp test the tooth again.  If the tooth converts to irreversible pulpitis or necrosis in that six months, the
crown can be removed for endodontic treatment and then permanently cemented.

If the crack extends onto the occlusal surface you might consider removal of the fracture line only in the area of the cavity
floor that would include the initiation of an ideal endodontic access opening .  The purpose of this being to see if the pulp
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is “exposed” by the crack, similar to a carious pulpal exposure, since bacteria are present within a crack, and can cause
irreversible pulpitis. However, keep in mind that the fracture is small and invisible at its furthest extent (even after staining),
and likely continues deeper into the dentin than can be visualized.  Also, it is not recommended to attempt removal of the
crack on the proximal surfaces, since this weakens the tooth further and increases the risk that it will be unrestorable.  

The term “cracked tooth syndrome” implies there are a set of signs and symptoms which are always present in cracked teeth,
when in fact it is the opposite.  The presentation of pulpal disease secondary to a cracked tooth can present in a wide variety
of ways.  If a patient presents with symptoms associated with a cracked tooth, pulpal diagnosis is the same as in any other
situation.  It is based on the subjective history (pain to biting, spontaneous pain, and/or lingering pain to stimulus), objective
testing (palpation, percussion, cold testing, biting pain or pain upon release of biting), and radiographic exam.  Periodontal
assessment as always is important to determine the presence of an isolated defect adjacent to the crack which may indicate
subgingival progression and unrestorability. If a crown is planned on an asymptomatic cracked tooth, pulp testing and periapical
film should be done to rule out a necrosis with asymptomatic apical periodontitis.

If the patient wishes to attempt to retain a cracked tooth, and probing are normal, then root canal procedure should be
performed in teeth with irreversible pulpitis or necrosis prior to placement of a crown, but the patient should be informed
that the prognosis is always more questionable when a crack has been detected.  On occasion, after endodontic access we
can visualize a crack extending deep into the orifice of one of the root canals, even if there is not a probing defect present
(see photos).  In those cases we discontinue root canal therapy and inform the patient extraction is often a better long
term solution.

Patient education is an important follow up after diagnosis of a cracked tooth.  It is helpful to explain the etiology of cracked
teeth, try to identify risky behaviors in the patient (bruxism, chewing ice, etc.), and eliminate or modify the behavior with an
appliance if possible.  If there are heavily restored teeth, crowns can be suggested.  I am including with this newsletter a copy
of a pamphlet on cracked teeth from the American Association of Endodontists which I often give to patients with cracked
teeth, and which are available for order at www.aae.org.

All of the following photographs were taken by Dr. Knaup in her clinical practice.

Spot probings of other teeth were normal, and all probings on this tooth
were normal except for a 6mm isolated probing adjacent to a crack on the
distal.  After extraction it is evident the crack extended well below the CEJ
as expected given the clinical presentation.  

Probings were normal.  Crack noted after removal of temporary
crown and access.  We could see the crack progressing deep into the
chamber, and after extraction the crack was evident at least 4mm
apical to the level of attachment.

Probings were 3mm and less.  Crack was visualized after endo
access and removal of mesial restoration, and confirmed with
methylene blue dye.

Probings were normal on both premolars.  Crack on the mesial of both these premolars seen by blocked light via
transillumination in the area of the crack.
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