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Can less be more in orthodontic diagnosis?
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The quote “less is more” from Robert Browning’s 1855 Poem in the
voice of the renaissance artist Andrea del Sarto has inspired many and
was adopted as a way of life by architects and visionaries like Mies van
der Rohe and Buckminster Fuller [1-3].

In this inaugural issue of an exciting new journal called Dental,
Oral and Craniofacial Research (DOCR), I thought it would be fitting
to reflect on how the concept of “less is more” can relate to the future
of orthodontic diagnosis.

Nostradamus predicted that in 2015 the average human life span
will be 200 years, advances in the science of telepathy will enable
people to communicate with animals, and that this would be the year
we resurrect the dead [4]. Although it seems that we have not quite
kept up with Nostradamus’s prophecies, the practice of orthodontics
is undergoing some major changes. Many offices no longer use braces,
robots now make it possible for an orthodontist to practice without
knowing how to bend wire, patients come in asking for magical
brackets that can grow bone and move teeth faster, orthodontist tell
patients to bite on vibrating devices to accelerate tooth movement, and
drilling titanium screws into alveolar bone has become part of everyday
orthodontic practice.

Orthodontic diagnosis and planning is one of those peculiar areas
where major technological advances have not necessarily advanced
traditional concepts. Orthodontic treatment mainly influences the
lower third of the face but we still expose the entire cranium when
taking a lateral skull cephalogram just to use part of it as a reference
for our measurements. We continue to I measure dental and facial
discrepancies relative to the cranial base which has been shown
to be inaccurate [5-7]. Despite all radiation exposure guidelines
recommending against routine radiographic exposure of any kind [8-
12], some orthodontists are advocating routinely taking cone beam
computer tomographs (CBCT) on all orthodontic patients, including
children, only to convert them into two dimensional cephalometric
radiographs to perform traditional measurements developed over
half a century ago [13-17]. Systematic reviews have concluded that
there is no high quality evidence to support the use of CBCT in
orthodontics [18,19] and cephalometric radiographs have been shown
not to contribute significantly to treatment planning decisions [20-22].
Despite the radiation we routinely expose our patients to, we frequently
plan the position of the teeth based on an unrelated view of the dental
arches orientated with the occlusal plane parallel to the floor.

A systematic review in 2013 concluded that the minimum
record set required for orthodontic diagnosis and treatment
planning could not be defined [23]. We therefore have a long way to go
and it may be time to pause and question some of our practices. Are we
talking radiographs because we need them for diagnostic information
to provide the best possible care, or are we taking them to complete our
specialty board requirements? Why are we exposing the whole cranium?
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Is there an alternative reference area that can be used to measure dental
and facial relationships without radiographic exposure? Do we always
need to see the roots of teeth to decide on the correct orientation of the
crowns? Shouldn’t we diagnose and treatment plan cases looking at the
teeth in the correct orientation relative to the face instead of a construct
with the occlusal plane parallel to the floor?

In an attempt to answer some of these questions we have been
working on developing and testing an alternative to traditional
cephalometric diagnosis that involves indexing three dimensional
photographic images of the face and teeth and measuring dental and
facial discrepancies relative to the eyes and natural head position. This
could potentially result in making an orthodontic diagnosis with no
radiation above what is required for regular dental care. To create an
appropriate reference group that the public considers attractive, we
have orthodontically screened the teeth of over 350 face models and
conducted layperson surveys for attractiveness for the prescreened
group of models. Refining and testing the evaluation process is
currently being conducted on an orthodontic population.

We anticipate this technique to be promising since previous
research has shown that hard and soft tissue measurements correlate
well with each other [24,25], the position and size of the eyes are
relatively stable in the age group that receive orthodontic treatment
[26,27], and natural head position is reliable and reproducible [6,7].
However, as with all new techniques we still need to demonstrate the
usefulness of this technique in making orthodontic decisions.

Likewise, advocates of the routine use of CBCT imaging need
to provide evidence to support its necessity for routine orthodontic
diagnosis and treatment planning before it should be considered the
standard of care.

“Any intelligent fool can make things bigger and more complex... It
takes a touch of genius --- and a lot of courage to move in the opposite
direction.”

Hopefully, this quote by EF Schumacher’s (which is often attributed
to Einstein) holds true, and less is actually more in orthodontic
diagnosis.

Perhaps in the future the ideal set of orthodontic records will
include a limited field cone beam image of the teeth and alveolar
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process indexed to a three dimensional photograph of the face and the
teeth.

Only future well designed and conducted research will support

the premise that less is more when obtaining orthodontic diagnostic
records.
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