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TABLE 1 - Treatment Guidelines for Tooth Fractures and Alveolar Fractures in the Permanent Dentition

Crown
 

fracture

Crown/root fracture Root fracture Alveolar fractureUncomplicated Complicated

Definition
 
and

 
diagnosis Enamel or enamel-dentin

 
fracture

 
without pulp 

exposure

Enamel-dentin
 
fracture

 
with

 
pulp

 
exposure.

A
 
fracture

 
involving

 
enamel, dentin and

 
cementum

 
with

 
loss of 

tooth
 
structure.

Crown
 
fracture

 
extends 

below
 

gingival margin.
The

 
pulp

 
may or may not 

be
 
exposed.

A
 
fracture

 
involving

 
the
 
root 

structure. It can be
 
localized

 
in
 
the
 
apical, middle

 
or 

cervical third of the root.

The
 
bone

 
segment containing the

 
involved

 
tooth/teeth

 
is fractured

 
and

 
likely mobile.

Clinical assessment and 
findings

Pulp
 
is likely responsive

 
to
 

sensibility testing.
Tooth

 
mobility is normal.

Percussion
 
test: not tender. If 

tenderness is observed, 
evaluate

 
the
 
tooth

 
for 

possible
 
associated

 
luxation

 
or root fracture injury.

Pulp
 
is likely responsive

 
to
 

sensibility testing.
Exposed

 
pulp

 
sensitive

 
to
 

stimuli.
Tooth

 
mobility is normal.

Percussion
 
test: not tender. If 

tenderness is observed, 
evaluate

 
the
 
tooth

 
for 

possible
 
associated

 
luxation

 
or root fracture injury.

Pulp
 
is likely responsive

 
to
 

sensibility testing.
Tooth

 
is tender to 

percussion.
If still present, the coronal 
fragment is likely to

 
be
 

mobile.

The
 
coronal fragment may be

 
mobile

 
and

 
sometimes 

displaced.
The

 
apical segment is usually 

not displaced.
Bleeding

 
from

 
the
 
gingival 

sulcus may be
 
seen.

Tooth
 
is tender to 

percussion.
Pulp

 
may initially be

 
unresponsive

 
to
 
sensibility 

testing, indicating pulpal 
damage

 
that may be

 
transient.

Fracture
 
lines may be located

 
at any 

level, from
 

the
 
marginal bone to

 
the
 
root apex. There might be 

displacement of an alveolar 
segment.
Mobility of the teeth

 
may be

 
segmental if the fracture

 
involves 

more
 
than

 
one

 
alveolar socket.

Occlusal interference is often
 

present due to
 
misalignment of 

the
 
fracture

 
alveolar segment.

Teeth
 
in
 
the
 
fractured

 
segment 

may initially be
 
unresponsive

 
to
 

pulp
 
sensibility testing.

Radiographic
 

assessment and 
findings

Intraoral radiographs are
 
recommended

 
after an injury, for diagnostic purposes and

 
as a

 
baseline

 
for follow-ups. Positioning devices 

should
 
be
 
used, aiming

 
for imaging

 
standardization

 
essential to future

 
comparisons.

The
 
set of suggested radiographs below

 
allows a

 
thorough

 
examination

 
of the injured

 
or potentially injured area, usually the maxillary 

or mandibular incisor teeth. It provides visualization
 
of each tooth

 
through

 
different angulations.

• Three
 
intraoral parallel periapical radiographs centered

 
on
 
the
 
2
 
central incisors, the right lateral incisor and the

 
left lateral incisor.

• One
 
occlusal angulation radiograph

 
(a
 
periapical size film

 
or sensor may be used, as its size is often sufficient to visualize

 
the
 
injured

 
incisor area).

In
 
addition

 
to
 
the
 
3
 
parallel 

periapical angulations and
 

occlusal image, additional views 
such

 
as a

 
panoramic

 
radiograph

 
can

 
be
 
helpful in determining

 
the
 

course
 
and

 
position

 
of the 

fracture
 
lines.

CBCT
 
may also

 
be
 
useful for 

diagnosis of alveolar fractures, 
especially in

 
cases involving

 
the
 

palatal or both cortical plates

Radiograph
 
of lip or cheek lacerations to

 
search

 
for embedded

 
tooth

 
fragments or foreign materials.

Limited
 
field

 
of view 

(FOV) CBCT
 
imaging

 
should

 
be
 
strongly 

considered
 
as it exhibits greater sensitivity in

 
detecting

 
dental 

and
 
dentoalveolar fractures. It is also

 
ideal for determining

 
and

 
differentiating

 
fracture

 
location

 
and

 
extent. This information

 
can

 
assist the practitioner in obtaining

 
the
 
most accurate 

diagnosis to
 
guide

 
treatment decisions that could ultimately 

lead
 
to
 
the
 
most favorable clinical outcomes.

(continued
 
on
 
next page )
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TABLE 2 - Follow-up Procedures for Fractured Permanent Teeth and Alveolar Fractures

Time

Crown fracture Crown/root fracture

Uncomplicated Complicated Uncomplicated Complicated Root fracture Alveolar fracture

1 wk Clinical and radiographic examination.

4 wk When the pulp is unresponsive to sensibility testing immediately after trauma, clinical, 
and radiographic examination should be considered at 4 wk.

Clinical and 
radiographic 
examination. 
Splint removal for 
apical third and 
mid root fractures.

Clinical and 
radiographic 
examination. 
Splint removal.

6–8 wk Clinical and radiographic examination.

4 mo Clinical and radiographic examination. Clinical and 
radiographic 
examination. 
Splint removal 
when root fracture 
is located 
cervically.

Clinical and 
radiographic 
examination.

6 mo Clinical and radiographic examination.

1 y Clinical and radiographic examination.

Yearly for at 
least 5 y

Clinical and radiographic examination.

Important general considerations on follow-ups

Regarding combined injuries:
• When a crown fracture injury is combined with a luxation injury, the follow-up regimen of Table 5 applies.
• When a crown fracture injury is combined with an avulsion injury, the follow-up regimen of Table 8 applies.

Regarding radiographic examination:
• Intraoral parallel radiographs should be taken at follow-ups. Occlusal angulation radiographs may also be taken. Positioning devices should be used, 

aiming for imaging standardization essential to comparisons.

Regarding discolorations and sensibility testing:
• Discolorations or nonresponsiveness to sensibility testing are insufficient signs to assert the diagnosis of pulp necrosis. However, a lack of response to 

sensibility testing of a mature tooth by 3 months after trauma is strongly indicative of pulp necrosis.

Practitioners should inform the patients (and/or their parents or guardians) about:
• Potential post-traumatic complications
• The necessity to comply with the follow-up regimen
• Unfavorable outcomes requiring prompt endodontic treatment
• The necessity to return to the clinic if they observe any unfavorable outcomes in the interval between follow-up visits.
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TABLE 4 - Differential Diagnosis of Concussion, Subluxation, and Luxation of Permanent Teeth

Concussion Subluxation
Luxation (extrusive, 

lateral)

Percussion Yes Yes Yes

Mobility No Yes Yes

Displacement No No Yes

TABLE 5 - Follow-up Procedures for Luxated Permanent Teeth

Time
Concussion/
subluxation Extrusion Lateral luxation Intrusion

2 wk Splint removal (if 
applied for 
subluxation). 
Clinical and 
radiographic 
examination.

Splint removal.
Clinical and 
radiographic 
examination.

Clinical and 
radiographic 
examination.

Clinical and 
radiographic 
examination.

4 wk Clinical and 
radiographic 
examination.

Clinical and 
radiographic 
examination.

Splint removal.
Clinical and 
radiographic 
examination.

Splint removal if tooth 
was repositioned 
surgically or 
orthodontically. 
Clinical and 
radiographic 
examination.

6–8 wk Clinical and radiographic examination.

3 mo If other signs of pulp 
necrosis are 
absent, but the 
pulp is 
unresponsive to 
sensibility testing 
at 6–8 wk after the 
trauma, clinical 
and radiographic 
examination at
3 mo should be 
considered.

Clinical and radiographic examination.

6 mo Clinical and radiographic examination.

1 y Clinical and radiographic examination.

Yearly for at 
least 5 y

Clinical and radiographic examination.
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Important general considerations on follow-ups

Regarding radiographic examination
• In the absence of clinical signs and symptoms, intraoral parallel radiographs should be taken. Occlusal angulation radiographs may also be taken.

Positioning devices should be used, aiming for imaging standardization essential to comparisons.

Regarding discolorations and sensibility testing:
• Discolorations or nonresponsiveness to sensibility testing are insufficient signs to assert the diagnosis of pulp necrosis. However, a lack of 

response to sensibility testing of a mature tooth by 3 mo after trauma is strongly indicative of pulp necrosis.

Regarding infection-related (inflammatory) external root resorption:
• Endodontic treatment should be initiated immediately when there is evidence of infection-related (inflammatory) external root resorption. The 

canal should be medicated with calcium hydroxide for 3 wk, followed by its replacement every 3 mo until there is radiographic evidence of 
periradicular bone healing, usually accompanied by gradual reestablishment of the lamina dura and periodontal ligament space with arrest of the 
resorption process. The final obturation of the root canal system can then be performed.

Regarding CBCT utilization:
• Limited FOV CBCT may be the appropriate modality for follow-up if it was indicated for the initial evaluation. However, CBCT should not be 

performed routinely at every follow-up visit but may be considered when clinical findings or complications suggest that additional three-
dimensional information is needed.

• The same precautions as stated previously regarding safety of CBCT imaging should be followed, including:
- CBCT should only be performed after a thorough history taking, clinical examination and the need for imaging cannot be met by lower dose 
two-dimensional radiography

- If CBCT three-dimensional examination is decided upon, the patient-specific proper resolution and smallest possible FOV should be selected 
considering the ALADA principles (as low as diagnostically achievable)

- Patients, especially children, should be properly instructed and positioned to prevent any movements during image acquisition in order to avoid 
the need for a repeat exposure(s).

Practitioners should inform the patients (and/or their parents or guardians) about:
• Potential post-traumatic complications
• The necessity to comply with the follow-up regimen
• Unfavorable outcomes requiring prompt endodontic treatment
• The necessity to return to the clinic if they observe any unfavorable outcomes in the interval between follow-up visits.

CBCT, cone-beam computed tomography.
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