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The number of new computer products capable of storing and/or analyz-
ing orthodontic records increases at every orthodontic meeting. Today’s
computers are able to handle image-based information as easily as yester-
day’s computers managed text-based data. The megabyte era of hard disk
computer storage has been replaced by the gigabyte era and the terabyte
era is rapidly approaching.

Digital storage of orthodontic records no lon ger is an issue of computing
power. Rather, it is an issue of standardization. Orthodontists traditionally
have used a standardized database of information to diagnose and plan
treatment for their patients. Credit for this standard approach must be given
to B. Holly Broadbent (1931). Before radiographic equipment gained wide
acceptance in clinical practice, Broadbent popularized a repeatable method
for obtaining these headfilms. Since then, orthodontists have been fortu-
nate that all radiographs taken on patients share some common features.
These common features have allowed orthodontists to determine the
response to various treatment interventions in a scientific manner.

For example, to evaluate the response of patients to cervical pull head-
gear, the cephalometric records from several orthodontic offices could be
combined to increase the sample size. In addition, these treated cases
could be matched to similar untreated individuals enrolled in longitudinal
cephalometric growth studies, such as the Bolton-Brush Growth Study.
This type of retrospective case control study has been the backbone of
clinical orthodontic research. To continue to use digital cephalometric
records in the same manner, we need to establish digital standards for
image content.

For qualitative orthodontic records, such as photographs, it is likely that
market-driven consumer-based standards will suffice. After all, a pretty
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picture of a landscape is similar to a pretty picture of a smiling patient.
Similarly, advances in the fields of radiography and photography have
resulted in several standardized uncompressed image file formats that can
be adopted for cephalograms. In radiology, the Digital Communication
standard (DICOM) is gaining increasing acceptance, while the Tagged
Image File Format (TIFF) is common in photography. Either one of these
formats can be used to store digital cephalograms. However, craniofacial
practitioners use cephalograms to quantitate facial morphology and to
track longitudinal changes in dentofacial morphology. This unique appli-
cation creates a potential problem. How do we know that the measure-
ments we have come to accept as standards in orthodontic practice can be
measured accurately on a digital image? The simple answer is that we do
not know, unless we compare the two methods. Therefore, it is the respon-
sibility of the orthodontic profession to establish standards for digital
cephalometric image integrity and content. The purpose of this paper is to
focus on this issue.

One of the concerns that needs to be addressed in preserving the image
content of cephalograms is image resolution. There is a fundamental dif-
ference between digital and analog cephalograms. Analog cephalograms
store image information on silver halide grains in a continuous fashion.
Each grain has a particle size of approximately 1 micron, and can render
one of approximately 10,000 shades of gray from white to black. Because
of the nature of analog media, to measure something with greater accuracy
you can just sharpen your pencil. However, a digital cephalogram is dif-
ferent, and this difference exists independent of the method of digital cap-
ture. That is to say, whether a cephalometric radiograph is captured
directly in digital format or created by scanning an existing analog film
with a flatbed transparency scanner, digital remains different. This differ-
ence is inherent in the digitization process.

When a digital image is created, the information contained on the ra-
diograph must be divided up into discrete packets. These packets of infor-
mation are called picture elements, or pixels for short. Spatial resolution
can be expressed as the number of pixels in the horizontal and vertical
directions. For example, a television screen has 384 pixels across the top
and 256 pixels along the edge. Another way to express spatial resolution
is the number of pixels per inch or “dots” per inch (in printed images). For
example, a typical laser printer may generate documents with maximum
spatial resolution of 300 dots (pixels) per inch. The total number of pixels
used to represent a given image defines the spatial resolution of the image.
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