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hen first asked to talk on this sub-

ject, | had visions of covering all the
exciting developments in the field, which
have turned Radiology into a dynamic and
vibrating speciality, bringing so many new
modalities to the Radiologist and allowing
him to revel in the information he needs to
help towards the diagnosis and manage-
ment of conditions which were previously
only possible by means of potentially
dangerous invasive techniques, or fre-
quently by means of surgery.

| considered talking about CT scanning,
ultrasound, thermography and radio-
isotope studies, but, due to the
remarkable advances in technology and
in particular the use of the microchip in
medicine, these diagnostic tools are ac-
tually almost out of date in the context of
the term “Update Radiology”.

| will therefore limit this discussion to
three fields of action, which are or will
soon become available to Radiologists
and which will add further to our
diagnostic armamentarium.

The three techniques which | will
discuss briefly are: (i) Nuclear Magnetic
Resonance; (ii) Interventional Radiology;
(iii) Digital Vascular Imaging.

Nuclear Magnetic Resonance

Many of the medical imaging techni-
ques in use today depend on reconstruc-
tion of an image from a set of
measurements, rather than direct recor-
ding of the image on film.

Such techniques include ultrasound,
radio-isotope examinations and CT scann-
ing. A recently developed technique of
this type is tomography based on Nuclear
Magnetic Resonance. NMR has been us-
ed for some years in the analysis of
samples in vitro, but its application to im-
aging the structures of the living body is
relatively new.

The NMR images are derived from
radio signals emmitted by the nuclei of
Hydrogen atoms in the water molecules of
cell contents or naturally occurring body
fluids. The resulting images show the
distribution of water within the body and
additional information can be obtained on
chemical structure and flow rates. No
adverse biological effects from the applied
magnetic fields have been found, or are
anticipated.

Consequently NMR has aroused con-
siderable interest as a potentially safe
technique for visualizing internal struc-
tures and determining their cellular
chemistry and metabolism in vivo without
the use of ionizing radiation. NMR has
been used on a limited scale in patients in
the USA and Britain and encouraging
results have been obtained in the detec-
tion of such pathological processes as
cerebral tumour, cerebral oedema and
disseminated sclerosis.

The technical aspects of NMR are
highly complex and even the terminology
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Three fields of action are discussed which
are, or will soon become available to the
Radiologist and which will add further to his
diagnostic armamentarium.

used by physicists creates confusion so |
will explain the system as | understand it.

NMR is a phenomenon exhibited by the
nuclei of certain elements. The most im-
portant of these for medical purposes is
Hydrogen as it occurs as a constituent of
the water molecules present in the majori-
ty of living tissues.

If these nuclei are placed in a magnetic
field, they will align themselves with the
field like miniature compass needles. If a
radio-signal is applied at right angles to
the magnetic field, the axes of the nuclei
will be tipped at an angle and the degree
of tilt depends on the strength of the radio
wave.

If the radio wave suddenly stops, the
nuclei will begin to realign themselves
with the magnetic field and they will also
wobble like a top that has been tipped off
the vertical. As they return to their
previous position in line with the magnetic
field, they release energy in the form of a
weak radio-signal.

The strength and duration of the signal
indicates the quantity and physical state of
the nuclei.

NMR imaging depends not only on
demonstrating the presence of water-
molecules, but also on determining their
location in the body. NMR is only of prac-
tical value in water at the present time as
the nuclei in body proteins do not produce
a measurable signal.

Highly sensitive computerized measur-
ing devices, almost identical to the ones
used for CT scanning amplify the radio-
signal emitted by the nucleus and repre-
sent it on a TV oscilloscope as a tiny dot.
Thousands of these dots make up an im-
age which is recognised anatomically as a
thin section of the organ being scanned.

Exploration of the diagnostic
possibilities of NMR has hardly begun and
the use of ions other than Hydrogen may
open the door to remarkable possibilities.
For the moment, NMR is mainly restricted
to visualizing tissues in terms of their
water content.

Many pathological processes are
associated with changes in the quantity
and composition of water eg. oedema,
haematoma and haemorrhage.
Cancerous tissue is thought to have a
higher water content than normal tissue
and NMR may be a method of
distinguishing malignant from non-
malignant tissue.

NMR will, | am sure prove to be a fan-
tastic advance in medical diagnosis and
potentially it offers the possibility of mak-
ing a diagnosis of a disease process not
only in terms of its anatomical location,
but also, perhaps crudely, in terms of ac-
tual pathology, and this without any
danger to the patient.
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Interventional Radiology

For the past ten years, Dotter has been
routinely performing trans-luminal
angioplasty, but it is only in the past five
years that interventional radiology has
undergone widespread development.

[ his is mainly as the result of the fine
gauge needle for biopsy, the development
of the art of cytopathology, the refine-
ment of angiographic techniques, the
enormous technological improvements in
medical imaging and, most importantly, a
willingness on the part of the Radiologist
to play a “front line” role in the manage-
ment and therapy of patients.

For the patient, interventional radiology
usually results in less morbidity and mor-
tality and less financial burden than does
conventional treatment.

For the radiologists, however, it
represents an increased responsibility
both for the effects of his treatment and
for any complications that may arise. |
believe that these responsibilities are
amply rewarded by the central role of the
radiologist in patient management.

Interventional procedures may involve
virtually any area in the body and | have
grouped them arbitrarily into two main
groups — the vascular and the non-
vascular procedures. Many of these have
very little in common except that they are
performed by the interventional (or if you
prefer, the interfering) radiologist.

Most of these procedures are alter-
natives to surgery and in several US
hospitals, there are interventional
radiological beds in the wards where ward
rounds are performed by the radiologist
and the referring surgeon.

No patient is accepted for Interven-
tional Radiology without prior discussion
and consultation with the surgeon. The
surgeon must be aware of potential com-
plications because he may have to deal
with them.

The complication rate varies with the
skill and experience of the radiologist who
is advised not to “dabble” in interventional
techniques, but rather to do a lot of them

or none at all.

Already an invasion of interventional
radiologists has caused some suspicion
and resentment in some parts of the
surgical community, but interventional
techniques have survived as have other
new forms of treatment in the past.

The radiological community is convinc-
ed that this new subspeciality is here to
stay and will form an increasingly signifi-
cant portion of the work load of the future
radiologist.

Digital Vascular Imaging

There is one aspect of a radiologists life
which creates enormous stress and which
results in an outpouring of adrenalin
equivalent to that of a surgeon in his most
stressful moments. | refer to the
arteriogram performed in a high risk pa-
tient. 15 years ago, when [ performed my
first arteriogram, a patient needed to be
reasonably fit to cope with major vascular
surgery.

Today, with improvements in surgica
and anaesthetic techniques, many of the
patients previously considered too ill fo
these procedures are having successfu
reconstructive vascular surgery. As ¢
result, there are now requests fror
surgeons for angiography on patients witk
extensive vascular disease.

Most arteriograms are performed using
catheterization techniques via the femoral
or axillary arteries or, in limited examina-
tions by direct puncture of the abdominal
aorta - the translumbar aortogram.

Imagine the patient who has had a
number of myocardial infarcts and occa-
sional transient cerebral ischaemic at-
tacks. His aorta is occluded at the level of
the renal arteries and his renal function is
poor due to renal artery stenosis. His one
subclavian artery is occluded and a bruit is
audible over the other subclavian artery
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