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Figure 7 (A) Plain radiograph shows no evidence of a hip fracture.
(B) Magnetic resonance imaging clearly shows the fracture line (arrow) in this
patient with a radiologically occultfemoral neck fracture._ BLs ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. .. ......................... . i ,

Figure 8 (A) Magnetic resonance imaging ofa normal patellar tendon (arrows). (B) Similar section in a patient with a

complete tear of the patellar tendon. The low signal (black) of the normal tendon has been replaced with a high signal
(white) of oedema and haemorrhage.

and in at least some instances, such as the
detection of foreign bodies, computed radiog-
raphy may be superior to plain films.47 This is
because the ability to manipulate image
contrast can compensate for the decreased
spatial resolution.

Teleradiology
Teleradiology involves the transmission of
images from one site to another, usually along
telephone lines. This allows images to be
viewed in a remote location at the same time as
a central location and allows prompt reporting
of images from the central location. This is
already widely used in many departments,
including our own, for digitally acquired low
resolution data such as CT.
To extend this facility to transmission of x

rays, the radiograph must be in digital format.

This can either be acquired digitally as above
or films may be read by digitisers. Digitising
film results in some loss of information and the
digitised film does not contain the same infor-
mation as an image that has been acquired
from a plate digitally. However, teleradiology
has already started to become established. This
may become of increasing value in those hospi-
tals which do not provide, or have difficulty in
providing, on-site radiological diagnosis. Links
may be set up within a hospital, between
hospitals, or between hospitals and home.
The quality of a teleradiology system de-

pends to a large extent on how up to date it is
and how much money is spent on it. There are
thus some conflicting results and opinions in
published reports, though the practice of
teleradiology continues to grow.48... The fact
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Figure 9 Magnetic resonance imaging in a patient with
an unstable injury to the cervical spine at CS 6. High
signal due to oedema and haemorrhage is seen disrupting
the annulus and posterior longitudinal higament (curved
arrow) and the interspinous and supraspinous ligament
(straight arrow).

that the raw data show different information
depending on the way they are displayed is one
of the potential medicolegal drawbacks of the
digital system."

Computer aided diagnosis
Computer aided diagnosis is still in its infancy,
but several different approaches have been
adopted."7 The most basic is essentially a com-
puterised textbook which will display examples
of the diagnosis suggested by the operator, list
the differential diagnoses, and state the diag-

Figure 10 Digital radiograph. The left image shows processing like a standard radiograph.
On the right, processing with a different algorithm with edge enhancement demonstrates not
only bony, but also soft tissue structures to better effect (note the skin anteriorly).

nostic features. At the next level is an
interactive database where the doctor (or
other) enters the information available on the
patient, the symptoms, and the radiographic
findings, and the computer gives a differential
diagnosis ranked according to probability.
With the ability to acquire digital images and

to digitise film, the images can now be
presented directly to the computer for image
analysis and diagnosis. The computer can then
highlight possible abnormalities that should be
looked at carefully by the radiologist or
clinician. Eventually this process of spotting
potential abnormalities should progress to
detection of abnormalities and suggesting
diagnoses. All these processes are, however,
still in their infancy and fraught with problems.
In one study attempting to detect edges as a
way of detecting pneumothorax, the ribs had to
be detected manually to avoid confusing the
software.58 This prototype still detected 0.44
false positives per image and had a sensitivity
of only 77%. It is thus as yet of no current
value. Such a system may, after further
development, have potential in fracture detec-
tion, but it will be difficult to avoid false
positives due to normal joint spaces, trabecu-
lae, and normal vascular channels.

Conclusion
Radiology has advanced rapidly over recent
years and offers potential to revolutionise the
management of some patients in the A&E
department. Much work will be required to
demonstrate cost-effectiveness and clinical
effectiveness of these developments.
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