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Creating an Algorithm-Enhanced Electronic
Medical Record in Orofacial Pain

Glenn Clark DDS, MS Herman Ostrow School of Dentistry, University of Southern California, Los Angeles, CA, USA.
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1. Misdiagnosis is real problem

High domain knowledge by the clinician is generally
required to produce a correct diagnosis. This is need-
ed because in the discipline of Orofacial Pain, there
are relatively large list of variables that define a wide
variety of diagnoses. To illustrate this last point, in
2020, a new International Classification of Orofacial
Pain (ICOP) was published that has 40 specific diag-
noses . Unfortunately, some patients who attend an
Orofacial Pain clinic do not always have pain and the
ICOP system does not include many of the non-painful
dysfunctions, or deformities of the masticatory system.
It also doesn’t classify many of the abnormal jaw mo-
bility, abnormal oral motor or sleep-breathing disor-
ders of the oropharyngeal region that vex patients.

If during a patient interview/examination, the clini-
cian fails to collect the needed variable data during a
patient encounter or if they fail to interpret the data
correctly, misdiagnosis is probable. A report from the
Institute of Medicine in 2015, highlighted the fact that
medical diagnostic error is far too common?. This
same report also suggested that soon, computer algo-
rithms can and will be able to make accurate clinical
diagnoses®. To be useful, these computer algorithms
must be positioned inside the Electronic Medical Re-
cord (EMR). Then, before the clinician finalizes their
diagnosis and treatment plan they could check with
the algorithms to see which diagnoses and which asso-
ciated treatment approach the data is suggestive of.
This idea is our primary driving motivation for the
work described in this paper. While the system de-
scribed in this review paper is specific for patients at-
tending an orofacial pain (OFP) clinic, is really appli-

cable to any clinical specialty center.

2. Are Medical Algorithms really needed

Your opinion about whether medical algorithms are
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really needed, depends entirely on what type of clini-
cal service is being provided and whether there are
definitive diagnostic tests available. When available,
such diagnostic tests (e.g. images, serology, histopa-
thology) can define the diagnosis so obviously algo-
rithms are less helpful. Moreover, if the clinical service
you are providing deals with only a narrow scope of
diseases, dysfunction and disorders, then most clini-
cians quickly learn and can recognize the limited num-
ber of diagnostic conditions that present for help.
However, if the clinical service has a large number of
potential diagnoses that do not have a definitive diag-
nostic test then having a data-based diagnostic classifi-
cation algorithm could be very helpful. The process is
difficult since in orofacial pain, some diagnoses are
quite rare and to properly characterize them you will
need to collect many new patient encounters (maybe
5,000-10,000) in order to have a sufficient number of
these rare cases to be able to identify their defining

features.

3. What type of Orofacial Pain Algorithms are
needed

If your goal is to achieve data-driven algorithms, be-
yond simple predicting a potential set of diagnoses
from the clinical data, there are many other algorithms
that would be very helpful. For example, disease risk
algorithms and outcome data-based best-treatment al-
gorithms are needed. It would also be very useful to
know how age, medical status, psychological status,
race, economic status or other categorizing factors in-
fluence these predictions. Both risk/survival algorithms
and treatment outcome algorithms will require long
term data collection. With such information, you might
then be able to characterize how specific patient sub-
sets respond to various treatments. This is called per-

sonalized medicine.



