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The complexities of dental trauma
Traumatic dental injuries are common, with
between 6-34% of children in the UK aged
8-15 experiencing damage to their perma-
nent teeth.!-* Over three quarters of all trau-
matic oral injuries occur in childhood.*

For the clinician providing the initial
emergency care the experience can be
extremely stressful as often the patient
is being seen as an emergency between
other waiting patients and is not familiar
to the clinician. The patient will be upset
and in pain, and paediatric patients may
be inexperienced with dental treatment
and anxious. Additionally parents are fre-
quently upset or even absent if the accident
occurred away from home. Furthermore,
traumatic dental injuries represent a com-
plex diagnostic problem with a multitude
of treatment options to choose from. For
example, there are nine different kinds of
fractures and six luxation injuries which
can combine in 54 different ways; each
resulting injury has specific treatment
demands and prognoses with respect to
pulp and periodontal healing. The man-
agement can be further complicated by
trauma to multiple teeth, with different
injuries, requiring treatment prioritisation.
It is important to get this right, because
providing appropriate initial emergency
care significantly improves prognosis.®

Dental trauma almost always involves
the upper anterior teeth® and therefore can
have a considerable effect on dental and
facial aesthetics. This frequently coincides
with adolescence and can have a significant
impact for some children on their quality of
life.” Furthermore there are financial impli-
cations to health services and families in
providing acute and follow-up care for such
injuries.®° Finally there is amongst general
practitioners the reported expectation that
acute care for traumatic dental injuries lies
within their remit and skill mix.1°

It is therefore difficult for clinicians to
keep fully updated on the ‘evidence based’
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Figure 1 The layout of the website with the different injuries listed down the left hand side.
When one of these injuries is tapped, a drop-down list detailing the description, etiology,
diagnosis, treatment, prognosis and references are listed. This webpage provides a description
of an enamel dentine pulp injury: http://www.dentaltraumaguide.org/Permanent_enamel-
dentin-pulp_fracture_Description.aspx
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Figure 2 An animated description of how to treat / reposition an alveolar fracture.
http://www.dentaltraumaguide.org/Permanent_Alveolar_fracture_Treatment.aspx
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approach to diagnosis and treatment, and
feel confident managing dental trauma.

Dental Trauma Guide (www.dentaltraum-
aguide.org)

For the reasons discussed above, the
unpredictable nature of dental trauma
and the rarity that significant injuries will
present in general practice, this website is
an excellent resource. It is easy to use and
guides the clinician through the exami-
nation, making the correct diagnosis and
identifying the appropriate treatment.
It is free to access on the internet and is
simple to use. We highly recommend that
all dentists visit the website and save it as
one of their favourites on their work com-
puter. This article will discuss five areas
which we feel are some of the best features
of the website together with discussing
the scientific basis upon which it has been
developed.

Ease of use

The website (www.dentaltraumaguide.org)
is easy to find through most search engines
The
site is simple and straightforward to use

by simply entering ‘dental trauma’.

with logical steps connecting the various
sections. Clear section headings (Patient
Examination, Trauma Pathfinder, Primary
Teeth, Permanent Teeth, Vocabulary and
General Information) exist on tabs along
the top which can be clicked to access the
required information. For both the primary
and permanent dentitions a vertical index
down the left side provides shortcut access
to the various dental injuries, which are
then further subdivided into: Description;
Aetiology; Diagnosis; Management; and
Prognosis (Figure 1). The illustrations and
animations are clear and are supported
by simple text information (Figure 2).
Sufficient information is provided without
overwhelming the user with evidence whilst
references have been made available at the

end of each section.

Examination

Diagnosis is essential before the appropriate
management can be provided. The exami-
nation section provides step-by-step guid-
ance through a systematic examination
of the patient, to ensure that all informa-
tion is gathered and to prevent omissions.
Important questions to ask regarding the cir-
cumstances of the injury are provided with
an indication of any significant answers. A
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Figure 3 The trauma pathfinder which guides clinicians to identify the correct periodontal
diagnosis for each injured tooth. On tapping on each of the diagnosis a further flow charted

is opened which helps to identify any hard tissue injury where a periodontal injury has already
been identified. http://www.dentaltraumaguide.org/Trauma_Pathfinder.aspx
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Figure 4 The prognosis for a root fracture tooth. The clinician must identify the root maturity and
the location of the fracture. With this information the website will identify how many teeth from
how many patients the outcome data is based upon. Furthermore details of the number of patients
at each time point (1, 3, 10 years) are available. The estimation of pulp survival, periodontal
healing and tooth survival is provided with a confidence interval to help clinicians to identify the

strength of this estimation. http://www.dentaltraumaguide.org/Permanent_Root_fracture_
Prognosis.aspx

standardised clinical and radiological exam-
ination is described. By working through
these stages, the clinician will have gathered

sufficient information to make a sensible
attempt at diagnosis. Where clinicians need
further help with identifying the diagnosis
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Figure 5 How clinicians can identify the direction of intrusion for the intruded primary tooth,
and whether the permanent tooth is likely to have been directly involved. This difficult clinical
decision strongly influences treatment to be provided; whether the child has an extraction
carried out or the tooth is left to spontaneously erupt. http://www.dentaltraumaguide.org/

Primary_Intrusion_Treatment.aspx

the trauma pathfinder, discussed in the next
section, is a valuable resource.

Trauma pathfinder

The trauma pathfinder guides clinicians,
through a series of ‘clickable’ steps, to the
diagnosis for both periodontal and hard
tissue injuries which can occur indepen-
dently or together within the same tooth. A
flowchart with questions and illustrations
directs the clinician to the correct diagnosis
(see Figure 3). First a luxation injury can be
identified by determining tooth displace-
ment and mobility. Once this is determined,
by clicking on this diagnosis, a second diag-
nostic pathway appears giving further sub-
group options on the presence of various
fractures in the crown/root. This pathway
allows complex injuries to be systemati-
cally built-up so all aspects of the injury are
identified and classified. Once a diagnosis
has been reached, guidelines for treatment
can be followed with animated illustrations
and simple instructions. If there are differ-
ent management strategies for the same
injury that depend on other factors, for
example avulsion with a closed apex rather
than open apex, the specific guidance for
that criterion can be followed. Information

regarding treatment objectives, patient

instructions and follow-up are given.

Prognosis

Presenting information on the prognoses
for different traumatic injuries provides an
excellent resource for all clinicians who treat
dental trauma (Figure 4). Once the diagnosis
has been identified, the website requires the
clinician to record other prognostic infor-
mation, for example, stage of root develop-
ment. With this information, prognostic
outcomes including periodontal and pulpal
healing and tooth survival are generated for
the exact injury the patient has suffered.
This is given in graph and table format with
both a point estimate and a confidence
interval. These risk estimates have been
derived from survival statistics of different
trauma type sub-groups, taken from a data-
base with 4,000 patients’ long-term trauma
outcome data.

The information on prognosis for differ-
ent types of injury supports clinicians to
have informed discussions with parents and
patients about likely outcomes, expected
future treatment and associated financial
and indirect costs. It is also useful for sup-
porting the interpretation of clinical and
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radiographic findings for patients attending
review appointments.

Vocabulary
There are a number of nomenclature sys-
tems used to describe dental injuries which
can cause confusion for those unfamiliar
with trauma. In addition, accurate terminol-
ogy aids communication between clinicians
regarding the diagnosis, prognosis and treat-
ment provided which can be essential for
the long-term management and follow-up
of patients with dental trauma. The vocabu-
lary section aims to help practitioners by:

e Classifying fracture, luxation and soft
tissue injuries with a description of each
injury

¢ Describing the possible sequelae of dental
trauma

¢ Defining common terms used in relation
to tests, treatment, healing and tooth
development disturbances.

Practitioners can access this to enable
accurate referrals and to aid communication
with patients.

Primary teeth

Similar to the pathfinder for permanent
teeth, there is a description of the injuries,
with an outline of aetiology, diagnosis and
management of primary teeth. High quality
pictures of radiographs illustrate the impor-
tance of determining the position of the
primary tooth in relation to the permanent
successor when choosing the appropriate
treatment options (Figure 5). Information
on prognosis of primary teeth injuries is
currently under construction and should be
available soon.

Limitations of the Dental Trauma
Guide

The Dental Trauma Guide is a considerable
resource to aid diagnosis and management
of trauma, but as with all tools, it is only
designed to provide assistance to a sound
basis of knowledge. The guide is unable to
provide sufficient combinations of trau-
matic injury to cover all the potential
situations which may arise, and currently
there is no tool to assist with prioritis-
ing multiple injuries. This is unsurpris-
ing as treatment planning is influenced
by the availability of clinical resources
as well as the multitude of combination

injuries possible.
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The evidence base to support many treat-
ment interventions in dental trauma is
limited and is frequently based on animal
or clinical case series. The Dental Trauma
Guide website, in the vast majority of cases,
follows the International Association of
Dental Traumatology (IADT) guidelines on
management. The website shows animated
descriptions of treatment protocols. Whilst
the references are provided, it is unfortunate
that they are all provided for each injury at
the end of the sections and so it is not clear
how the evidence and recommendations
are linked.

The prognostic data provide a rich and
excellent resource which will help clinicians
and patient / parents alike. The use of con-
fidence intervals allows clinicians to visu-
alise the strength of the evidence for each
potential outcome. Furthermore, for each
combination of injuries the website records
how many teeth and patients with a similar
history the prognostic data are based upon
at each of the time points. As with many
clinically relevant outcomes, long term out-
comes can only be derived where cases have
attended regular follow-ups. Consequently
it is unknown how similar injuries fared
in patients who failed to return for follow-
up care or are not included in the progno-
sis part of the website. As described in the
development of the website, the prognostic
data are based on only 10% of patients who
attend the Copenhagen centre over the clin-
ical lifetime of Dr. Andreasen. Unfortunately
the data used to generate the prognostic out-

comes for some injures are based on unpub-
lished papers. Consequently these have not
been peer reviewed nor are they available for
further reading and research. The reference
lists mainly concentrate on the published
work of the author although other impor-
tant papers are included. Frustratingly some
papers are ’in preparation’ and therefore
unavailable to the reader.

The treatment advice in most cases follows
IADT guidelines and for situations where
different approaches are available a table of
advantages and disadvantages of each is pro-
vided. This is very helpful to readers. In one
or two places a gremlin still exists with the
trauma guide but these are remarkably few.
Despite treatment guidelines identifying the
depth of intrusion as an important variable
in determining what treatment to provide,
the prognostic outcome data do not ask cli-
nicians to record this information when cal-
culating the likely outcome. This disparity is
not easy to explain.

The website still advocates three to four
radiographs being taken for each traumatic
injury as a standard baseline for each acute
trauma presentation. This is probably exces-
sive and unrealistic. Furthermore the diag-
nostic yield after two radiographs per tooth
is low and the further information in the
vast majority of cases will not change the
treatment provided.

Conclusion
In summary the dental trauma guide is a tre-
mendous new resource for all clinicians who

treat dental trauma. We can only congratu-
late the authors for making such a valuable
resource so easily available to clinicians. We
hope that with this support, clinicians will
feel more confident to provide acute trauma
management and identify those injuries
or patients where specialist help would be
beneficial.
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